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A novel fulvene-type bidentate ligand 1 has been synthesized by an aroylation reaction of cyclohexyl-substituted
cyclopentadienyl anions. Compound 1 crystallizes in the triclinic space group P1, with a = 7.0419(5) A, b =
11.9360(8) A, ¢ = 15.6470(11) A, o = 85.1440(10)°, 3 = 78.1140(10)°, y = 74.5360(10)°, V = 1239.76(15) A3,
and Z = 2. The coordination chemistry of 1 was investigated, and a novel Ag-containing coordination polymer (2),
linked by both Ag—heteroatom and Ag—carbon interactions, has been synthesized. The coordination polymer has
been fully characterized by infrared spectroscopy, elemental analysis, and single-crystal X-ray diffraction. Compound
2 crystallizes in the triclinic space group P1, with a = 7.1654(5) A, b = 15.7277(11) A, ¢ = 18.8157(13) A, o. =
73.5150(10)°, B = 89.0410(10)°, v = 89.0970(10)°, V = 1355.19(14) A3, and Z = 2. The solid-state structure of
2 features a one-dimensional double-chain motif. These double chains are in turn cross-linked to each other via
strong interchain O—H---0 hydrogen bonds, forming a novel two-dimensional network with remarkably large cavities
(effective cross section of ca. 21 x 15 A) that are occupied by benzene guest molecules. Both compounds 1 and
2 are luminescent in the solid state, and a large blue-shift in the emission between the free ligand 1 and the ligand
incorporated into complex 2 is observed.

Introduction from aromatic ligands via metakarbon bonds. For ex-
Self-assembly of organic ligands and inorganic metal @mple, Ag-containing organometallic coordination poly-

ions is one of the most efficient and widely used approaches Mers generated from smaller aromatics and also polycy-

for the construction of supramolecular architectures. Owing Clic aromatic hydrocarbons based on catian interac-
to their potential as new functional solid materials, interest tions were reported by the Amma and Munakata research

in self-assembled coordination polymers with interesting 9"0UPs
physical properties has grown rapidly. Up to now, metal (1) (a) Hagrman, P. J.; Hagrman, D.; ZubietaAhgew. Chem1999

heteroatom and metatarbon interactions are two of the 111, 2798; Angew. Chem., Int. EdL999 38, 2638 and references
ti tant int tions in th nstruction of | therein. (b) Blake, A. J.; Champness, N. R.; Hubberstey, P.; Li, W.-
mos_ Importan ”_" eractio S € construc 0 0 poly- S.; Withersby, M. A.; Schider, M. Coord. Chem. Re 1999 183
meric networks in the solid state. Two main lines of 117 and references therein. (c) Batten, S.; Robsorigew. Chem.
1998 110 1558;Angew. Chem., Int. EA998 37, 1460 and references
StUdy have been followed, based on metagteroatom and therein. (d) Gardner, G.; Venkataraman, D.; Moore, J. S.; Lee, S.

metal-carbon interactions: (1) Extended frameworks are Nature 1995 374, 792. (e) Venkataraman, D.; Gardner, G.; Lee, S.;

comprised of organic spacers containing heteroatom donors ~ Moore, J. SJ. Am. Chem. Sod.995 117, 11600. (f) Hirsch, K. A;;
. . . Wilson, S. R.; Moore, J. SChem—Eur. J.1997 3, 765. (g) Hirsch,
via metat-heteroatom coordination bonds. So far, many K. A.; Wilson, S. R.: Moore, J. Snorg. Chem 1997, 36, 2960. (h)

organic-inorganic coordination polymers of this type ¥Vu, H.izsgiréigkiga Rheinwald, G.; Lang, H.Chem. Soc., Dalton
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Scheme 1. Synthesis of CompouniP further purification. Infrared (IR) samples were prepared as KBr
pellets, and spectra were obtained in the 48000 cnt?! range

\ using a Perkin-Elmer 1600 FTIR spectrometer NMR data were
| a

collected using a JEOL FX 90Q NMR spectrometer. Chemical
> shifts are reported i relative to TMS. Element analyses were
performed on a Perkin-Elmer model 240C analyzer. Thermo-
gravimeric analysis was performed 8r(6.45 mg) by heating the
\ O compound from 25 to 500C under flowing N using heating rate
of 10 °C/min on a TA Instrument SDT 2960 with simultaneous
Q DTA-TGA.
\ Q CN Synthesis of 1A solution of 4-cyanobenzoyl chloride (1.80 g,
0 10.8 mmol) in anhydrous ether (20 mL) was added dropwise to a
solution of (1-phenylcyclohexyl)cyclopentadienyl anibr(d6.2
1 mmol) in anhydrous ether at°®@. The mixture was stirred overnight
aKey: (a) PhLi, ether, 0C; (b) 4-cyanobenzoyl chioride, ether°G; at room temperature. The solvent was then reduced to about 10
(c) HCI (5%), room temperature. mL under vacuum. Hexane was added, and an orange solid
precipitated. The solid was washed with hexane several times and
In contrast, the chemistry of supramolecular architectures stirred in HCI (5% in water) overnight. The final product was
generated from organic spacers that can afford both hetero-purified by column chromatography on silica gel (&Hy/hexane,
atoms and carbon atoms as coordinating sites has receivec‘j’:5”) ttg’ [af‘zord ?)T Ozrggge( cr)ysztglfl;ge( 5)0“22(215-7(0)911222/:’)(- ;Rl(eKoE(;)r
considerably less attention. In principle, such materials might P€"€Y I (CM L m). W), S) S)

- ) : 2 (s), 1570 (m), 1540 (m), 1515 (s), 1490 (s), 1430 (s), 1410 (s),
exhibit _er_lhanced physical prope_rtles, such as electrical 1350 (s), 840 (s)!H NMR (90 MHz, CDCh, 25 °C. TMS):
conductivity or f_IU(_)rescer_lce resulting from the synergy be- ;- 79 (s, 1H, OH), 7.79 (s, 8H,¢84), 7.25 (M, 5H, GHz), 6.97
tween the two d|_st|nctly different ty_pes of mtgractlons._ Very (s, 2H, GH), 1.50-2.62 (m, 10H, GHi). Anal. Calcd for
recently, we designed and synthesized a series of luminesceng,,H,.0,N,: C, 82.16; H, 5.39; N, 5.81. Found: C, 82.20; H, 5.36:
conjugated organic ligands with both aromatic rings and N, 5.79.

—CN functional groups, such ds by the aroylation of sub- Synthesis of 2.AgOTf (13 mg, 0.050 mmol) was added to a
stituted cyclopentadienyl anions, which were obtained from solution of1 (16 mg, 0.033 mmol) in 10 mL of benzene. After
6,6-dialkylfulvene and phenyllithium (Scheme 4T his new about 30 min of stirring at room temperature, the resultant yellow
class of Organic |igands gives us the opportunity to Synthesize30|uti0n was introduced inta 7 mmdiameter tube and Iayered
such new types of polymeric compounds containing both with hexane as a diffusion solvent. After stanc_:ling at room
metal-carbon and metalheteroatom coordination interac-  temperature for 1 month, orange crystal2efere obtained (85%).

tions. In this paper we wish to report on the use of this ligand Izzgg?;)piléez% [E}V\S)Cr?.;g]S (Tﬁ)ogé?é %3?31(3’028;0 1(?1)02(?]17)5 1(2)1’5
in the synthesis of a new luminescent Ag-containing poly- m), 135’0 (), 125’5 (vs), 115’)0 (s), 10?;0 (), 845; (s). Anal.’ Calcd
meric compound [AgCagH2dN20,)(H20)(SO:CFs)2]-0.5GHs for Ag.CasHsi010N:FeSy: C, 42.56; H, 3.08; N, 2.61. Found: C,

(2) based on both metatarbon and metainitrogen coor- 42 55: H, 3.08: N, 2.59.

dination interactions. The results reported herein demonstrate = sjngle-Crystal Structure Determination. Suitable single crys-
that the use of organic spacers containing both aromatictals of 1 and 2 were selected and mounted in air onto thin glass
groups and coordinating heteroatom groups as precursors tdibers. X-ray intensity data covering the full sphere of reciprocal
bind transition metal ions is in fact a new approach for the space were measured at 293 K on a Bruker SMART APEX CCD-
formation of novel organometallic molecular and supramo- based diffractometer system (Makadiation,Z = 0.710 73 A)?

0
|
[e]

H

lecular networks with interesting physical properties. The raw frame data fat and2 were integrated into SHELX-format
reflection files and corrected for Lorentz and polarization effects
Experimental Section using SAINT?® Corrections for incident and diffracted beam

) ) absorption effects were applied2aising SADABS?® no absorption
Materials and Methods. 4-Cyanobenzoyl chloride and &6  ¢orrection was applied td. No significant crystal decay was
pentamethylenefulvene were prepared according to Iiteraturg meth-gphserved in either case. Both structures were solved by direct

ods. AgOTf was purchased from Acros and used without methods and refined by full-matrix least squares agdstsing
all data, with the SHELXTL software packagéll non-hydrogen
atoms were refined with anisotropic displacement parameters.

(3) (a) Rodesiler, P. F.; Amma, E. llnorg. Chem 1972 11, 388. (b)
Griffith, E. A. H.; Amma, E. L.J. Am. Chem. S0d 974 96, 743. (c)

Griffith, E. A. H.: Amma, E. L.J. Am. Chem. Sod974 96, 5407. Hydrogen atoms (except H1 farand H2A for2) were calculated

(d) Turner, R. W.; Amma, E. LJ. Am. Chem. Sod 966 88, 3243. and refined as riding atoms. H1)(and H2A @) were located in

(e) Barnes, J. C.; Blyth, C. $norg. Chim. Actal985 98, 181. (f) the Fourier difference m nd refined freely with an isotropi
Rundle, R. E.; Goring, J. HI. Am. Chem. Sod95Q 72, 5337. (9) d.e | ourier difference ags a ?de eg ee y” . an isotropic
Smith, H. G.: Rundle, R. EJ. Am. Chem. S0d958 80, 5075. (h) isplacement parameter. Crystal data, data collection parameters,
Schmidbaur, H.; Bublak, W.; Huber, B.; Reber, G.; Muller ABgew. and refinement statistics farand2 are listed in Table 1. Relevant
Chem,, Int. Ed. Engl1986 25, 1089. (i) Rodesiler, P. F; Griffith, E.  interatomic bond distances and bond angleslfand2 are given

A.H.; Amma, E. L.J. Am. Chem. S0d972 94, 761. (j) Ning, G. L.;
Wu, L. P.; Sugimoto, K.; Munakata, M.; Kuroda-Sowa, T.; Mackawa,
M. J. Chem. Soc., Dalton Tran$999 2529. (k) Munakata, M.; Wu,
L. P.; Kuroda-Sowa, T.; Maekawa, M.; Suenaga, Y.; Ning, G. L; (5) (@)SMART Version 5.624, SAINT Version 6.02a, and SADBRB&er

in Tables 2 and 3.

Kojima, T.J. Am. Chem. Sod 99§ 120, 8610. Analytical X-ray Systems, Inc.: Madison, WI, 1998. (b) Sheldrick,
(4) (a) Dormond, AJ. Organomet. Cheni975 101, 71. (b) Howie, R. G. M. SHELXTL Versiorb.1; Bruker Analytical X-ray Systems, Inc.:
A. J. Organomet. Chen1986 303 213. Madison, WI, 1997.
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Table 1. Crystallographic Data fot and2

CaaH26N202 (1)  Ag2CasHaaN2010S:F6 (2)

fw

cryst system
space group
a(A)

b (A)

c(A)

o (deg)

B (deg)

v (deg)
V (A3)
z

pealc (g/cn)

u(Mo Ka)) (mm?1)
temp €C)

no. of reflcns

482.56
triclinic
P1
7.0419(5)
11.9360(8)
15.6470(11)
85.1440(10)
78.1140(10)
74.5340(10)
1239.76(15)
2

1.293

0.079

20
5082

1071.52
triclinic
P1
7.1654(5)
15.7277(11)
18.8157(13)
73.5150(10)
89.0410(10)
89.0970(10)
1355.19(14)
2

1.751

1.153

20
7170

residuals® R1; wR2 (all data) 0.0575; 0.1093 0.0560; 0.1097

AR1 = 3 ||Fol — [Fell/Z|Fol. WR2= {Z[W(Fo? — F?)/ Z[W(Fo?)7} 2

Table 2. Interatomic Distances (A) and Bond Angles (deg) with Esd’s
in Parentheses fat

Cc)-C(2) 1.4002(17) C(BC(5) 1.4778(16)
C(3)-C(22) 1.5233(16) C(2C(3) 1.4048(16)
C(3)-C(4) 1.3846(16) C(5)C(4) 1.4125(16)
C(6)-0(1) 1.2746(14) C(6YC(7) 1.4938(16)
C(7)-C(8) 1.3909(18) C(13)N(1) 1.1416(18)
C(2-C(1)-C(5) 105.73(10) C(2}C(3)-C(22) 125.86(10)
C(1)-C(2)-C(3)  110.71(11)  C(6)C(1)-C(5)  127.46(11)
O(1)-C(6)-C(7)  113.46(11)  C(9C(10)-C(13) 119.22(14)
C(11)-C(10)-C(9) 120.12(13)  N(1yC(13)-C(10) 176.87(17)

Table 3. Interatomic Distances (A) and Bond Angles (deg) with Esd’s
in Parentheses fa®

Figure 2. Asymmetric unit of compoun# (30% probability displacement

Ag(1)—N(1) 2.149(3)  Ag(1yN(2)* 2.162(4) ellipsoids). Symmetry-equivalent atoms are shown as dotted ellipsoids.
Ag(1)-0(3) 2.549(3) Ag(1)yO(3)?2 2.665(4)

Ag(2)—-0(4) 2.262(4) Ag(2y0(8) 2.390(3) ; :

AG(2)-0(5) 2.427(3) Ag(2)yC(25) 2.458(5) 2225 F:ml. It dld.not, however, shqw absorptions fibove 1630
C(1)-C(2) 1.403(4) C(1¥C(5) 1.467(4) cm 1 in the region normally assigned to organic carbonyl
g(g)*g(iz) i-gég(i) (C:(Z?g(i) i-iig(g) groups. The strong absorption band at 1620%is) however,
CéG;:OEl)) 1:265243 Cg&% 1:499% consistent with the hydrqgen-_bonded enol structure, since it
C(7)-C(8) 1.388(5) C(13)yN(1) 1.137(5) has been shown that conjugation and chelation lead to a large
N(1)~Ag(1)-N(2)"* 167.41(16) N(1)Ag(1)-O(3) = 89.36(13) shift in the carbonyl infrared barfdThe structure ofl was
N(2)""Ag(1)-O(3)  93.14(15) N(1}Ag(1)-O(3)2  83.85(15) furth firmed by sindl | diffracti
O(3)-Ag(1)-O(3y2  83.38(12) O(4)Ag(2)—O(8) 114.91(13) urther confirme y single-crystal X-ray diffraction. As
0(4)-Ag(2)—0(5) 89.68(14) O(8YAg(2)—O(5)  115.40(12) shown in Figure 1, the crystal structureofeveals that the
O(4)-Ag(2)—C(25) 128.76(18) O(8)Ag(2)—C(25) 105.34(17) : }
OG)-Ag(2)-0O(25)  100.78(14) O(1)S(1)-0(6) 115.8(2) Lvyo aroyl groups on the tetracarbon substituted cyclopeta
C(2)-C(1)-C(5) 106.1(3) C(2XC(3)-C(22) 125.5(3) ienyl ring are adjacent. The-€C bond lengths on the
gg))—g((a—g((% ﬂgg% gggg&%—)_cé?)m) ﬁgg(ég substituted Cp ring and also CAE(5) and C(5)C(14)
C(L1)-C(10)-C(9)  1206(3) N(1yC(13)-C(10)  178.6(3) range from 1.3846(16) to 1.4778(16) A, which are signifi-

a Superscripted number sign indicates symmetry-equivalent atoms.

Results and Discussion

cantly shorter than a normal-€C single bond distance.
Evidently, compoundl exists in the fulvene forrf,which

is one of the most important moieties in organometallic
chemistry. The enol hydrogen atom (H(1)) is hydrogen

Synthesis and Structural Analysis of 1.Ligand1 was  bonded to the carbonyl oxygen atom (O(Bj)--na) =
prepared in 65% yield as a deep-yellow crystalline solid by 1.312 (17) A,0O(1)—H(1)-++O(2) = 175.9(15), anddoy
the reaction of 4-cyanobenzoyl chloride with cyclohexyl- o) = 2.4245(12) A) to provide a hydrogen-bonded seven-
substituted cyclopentadienyl anions, which in turn were membered ring. It is worth pointing out that the two
prepared from 6,6pentamethylenefulvene and phenyllithium —CsHsCN-p rings and hydrogen-bonded seven-membered
in ether at 0°C (Scheme 1). The structure df was ring are not in the same plane. The dihedral angles between
determined byH NMR, IR, elemental analysis, and single- —CsH4CN-p rings and hydrogen-bonded seven-membered
crystal X-ray diffraction. In theH NMR spectrum ofl, a ring are 36.9 and 436 respectively. The terminaHCN)
proton resonance was observed at 17.79 ppm as a singletN+-*N separation irl is 16.66(5) A, significantly longer than
which was attributed to the chelated proton, which is the terminal N:*N separations of 7.122(4), 9.385(5), and
hydrogen bonded to the carbonyl next to the 1-aroyl group.
The IR spectrum ofl showed a—CN absorption band at

(6) William, J. L.; William, H. S.J. Am. Chem. Sod 957, 79, 4970.
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Figure 3. 1-D double chain ir2, viewed down the crystallographiz axis. Ag, C, and F atoms are shown as large, medium, and small open circles,
respectively. S and N atoms are shown as large and small gray circles, respectively. O and H atoms are shown as large and small black circlgs, respective
Hydrogen atoms on carbon and oxygen atoms are omitted for clarity.

9.685(4) A found in 4,4bipyridine/-2¢ trans-1,2-bis(4-py-
ridyl)ethené?’ and 1,2-bis(4-pyridyl)ethyng respectively.
Rigid bidentate or tridentate ligands containing CN donors
such as 4,4dicyanobiphenyl, 1,3,5-tris(4-cyanophenylethy-
nyl)benzene, and also others are excellent bridging ligands
to construct porous frameworks.9 However, to our knowl- 0
edge, no fulvene-bridged CN donors containing ligand have
been reported and used to construct coordination polymers.
In addition to the two—CN groups, the carbonyl and enol
groups inl could act as potential chelating coordinating sites
to bind transition metal ions; they could also be potentially
transferred to other types of organic functional groups, such
as heterocyclic rings, by reaction with hydroxylamine,
hydrazine, Or. the liké.Compoundi can be classified a_s a Figure 4. Hydrogen-bonding interactions f1 Hydrogen bonds are shown
new type of ligand that can be used for the construction of 55 dotted lines.
polymeric compounds containing both inorganic and orga-
nometallic moieties. is normally observed in arenrenetal complexe8. It is

Synthesis and Structural Analysis of 2.Reaction ofl noteworthy that two SECF;~ counterions in2 coordinate
with AgOTf (1:2 ratio) in benzene at room temperature the Ag(2) center simultaneously while being located far from
afforded the title compound®) as orange cubic crystals in  the Ag(1) center. In the solid state, the Ag(1) centers are
85% vyield. Single-crystal analysis revealed, as shown in connected by ligand through the two terminat-CN groups
Figure 2, that there are two different Ag(l) center®iiThe into a mild zigzag one-dimensional chain along the crystal-
first Ag(l) center adopts g AgN.Oz} (Ag(1)-N(1) = lographic [01] direction (N(1)-Ag(1)—N(2) = 167.41(16)
2.149(3), Ag(1¥-N(2) = 2.162(4), Ag(1>0O(3) = 2.549-  and intrachain Ag(Z)-Ag(1) = 20.82(6), Ag(1)--Ag(2) =
(3), and Ag(1}-O(3)* = 2.665(4) A) coordination sphere, 14.99(7), and Ag(t)-Ag(2) = 11.25(6) A, respectively). As
and the second lies in @AgO:C} (Ag(2)—0(4) = 2.262- shown in Figure 3, two single chains are further double
(4), Ag(2)—0O(5) = 2.427(3), and Ag(2y0(8) = 3.390(3) bridged by two coordinated water oxygen atoms O(3) into a
A) organometallic pseudotetrahedral coordination en- one-dimensional double-chain motif. The individual “links”
vironment. For the Ag(2) center the shortestAg distance  in the double chains consist of 4Q4(1). units, which can
(Ag(2)—C(25)) is 2.458(5) A while the remaining AtC be viewed as 38-membered rings enclosed by four Ag(l)
contacts are greater than 2.831 A, which is beyond the limits atoms, two coordinated oxygen atoms, and tivbgands.
(2.47-2.76 A) commonly observed in Agaromatic The crystallographic dimensions of the rings arex2@ A.
complexesa°Thus, the benzene ring ihcoordinates to the  In addition, these double chains are cross-linked into a two-
Ag(l) ion with an#? instead of am? bonding mode, which ~ dimensional sheet onto the crystallographic [011] plane (the
shortestdagy.-agay = 7.17(6) A) by one set of comple-
(7 (Sa) Fnggi 1I\f6 1KiN501n'(l;().LJI'; Ws'?hiﬁlu, S %guDra,N%. ArT.JChCem. mentary binar/i/ G-H:---O (O(3)-H(3A)---O(6): O(3)--O(6)

0oc 1994 1. - (b) Lloret, F.; Munno, G. D.; Miguel, J.; Cano, = 2 835(5) and O(3)yH(3A)---O(6) = 164.T) and

(©) () Carlucdi, L Gt G Macohi P Proserpio. D. tghem.  O(3-H(3B)-0(9): O(3)-0(9) = 2.984(5) A and

Commun.1998 1837. (b) Dong, Y.-B.; Layland, R. C.; Smith, M. O(3)—H(3B)---0O(9) = 174.4)) hydrogen bonds (Figure 4)

lDéggSff”f‘['lg' G.; Bunz, U. H. F.; zur Loye, H-Chem. Mater involving one coordinated water molecule on the Ag(1)
(9) Griffith, E. A. H.; Amma, E. L.J. Am. Chem. S0od974 96, 5407. center and two S§TF;~ counterions between chains. The
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Figure 5. Extended 2-D framework &. Top: View down thea axis perpendicular to two adjacent stacked layers, with the benzene molecules of crystallization
highlighted. The unit cell is indicated. Bottom: View down tbexis parallel to two layers. The individual undulating layers are emphasized with the
dashed curves. Hydrogen bonds between layers are shown as the thinner dark lines.

two-dimensional network has remarkably large cavities cyanophenylethynyl)benzen2fsH¢]. This framework con-
(Figure 5) (effective cross section of ca. 2115 A)2in tains 15 A honeycomblike channels and can reversibly ab-
which the benzene guest molecules are located. sorb and desorb benzene guest molectil&milar chan-

To date, a number of Ag(l)-containing coordination nel dimensions are found i@, which, however, differ in
polymers have been successfully generated from silver saltstheir shape (parallelogram-like iB, Figure 5) due to the
and various types of rigid and flexible organic spacers baseddifferent geometry of the ligand. Furthermore, no-Ag
on Ag—heteroatorhor Ag— interactions’ respectively. To interactions serve as scaffolding in the framework of [Ag-
our knowledge, compoun® reported herein represents the (OTf)(1,3,5-tris(4-cyanophenylethynyl)benzet®:Hg] al-
first example of a Ag-containing polymeric compound based though four substituted phenyl groups and also three electron-
on an organic ligand that can afford both aromatic carbon rich —C=C— groups are present in the 1,3,5-tris(4-
and heteroatoms as coordinating sites. A related example iscyanophenylethynyl)benzene ligand.
the coordination of the rigid tridentate 1,3,5-tris(4-cyano- —— - - -
phenylethyny)benzene ligand with AGOTY in benzene that (19) The caty dmensions descrioed bere are crystalogranhic, scaer
led to the open-framework material [Ag(OTf)(1,3,5-tris(4- atoms defining the cavity.

Inorganic Chemistry, Vol. 41, No. 19, 2002 4913
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577 nm 677 nm emission color of the free compouridwas significantly
affected by its incorporation into the Ag-containing poly-
meric compound, as evidenced by the large shift in the
emission. In general, Ag(l) complexes might emit weak
photoluminescence at low temperature, and consequently,
compound? reported herein represents an unusual example
of a room-temperature luminescent Ag-containing polymeric
compound-*

Conclusions.A new fulvene-type ligand was synthesized
by an aroylation reaction of cyclohexyl-substituted cyclo-
pentadienyl anions. The coordination chemistrylofvas

Relative intensity

Tl investigated, and it was demonstrated that the new ligand
l I can be used as a bidentate, chelating ligand for coordinating
500 600 700 metal ions, such as Ag(l), into a coordination polymer. In
A/ the solid state, compoundsand2 are luminescent. A large
Figure 6. Photoinduced emission spectrumigidashed line) and (solid blue-shift in the emission was observed between the free
line) in the solid state at room temperature. ligand 1 and the one incorporated into compl2xWe are

currently extending this result by preparing additional
fulvene-type ligands of this kind that have different substi-
tuted organic functional groups. We anticipate this approach

Thermal Analysis. Compound?2 is air-stable and is
insoluble in water or common organic solvents except

]S’rHESVNI E?Frmogfrgvgg;tnc anrahf/rS'?n(;OG {A‘) 159%0V\\:\/Shithr?t @ {0 be useful for the construction of a variety of new transition
StWeight 10Ss 0T b.96% occurs 1ro 0 ' c metal complexes and luminescent coordination polymers with

corresponqls to the loss of the benzene guest molecule anerﬁovel structures that have the potential of leading to new
two coordinated water molecules (calculated 6.98%). On fluorescent materials

further heating, another weight loss is observed between 200 Note Added in Proof. While we were revising this

and 478°C, corresponding to the loss of ligarid(obsd, manuscript, a paper by Reger et al. appeateor§. Chem
of.. 0 , . . )
43.98%; calcd, 45.04%). Commun2002 5, 278) that describes a coordination polymer
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