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Two novel two-dimensional organic—inorganic hybrid vanadium tellurites M(phen)V,TeOg (M = Cu (1), Ni (2)) have
been hydrothermally synthesized and characterized by the elemental analyses, IR spectra, EPR spectrum, XPS
spectra, TG analyses, and single-crystal X-ray diffraction. Compound 1 crystallizes in the monoclinic system, space
group P2y/c, with a = 9.2193(18) A, b = 7.9853(16) A, ¢ = 21.401(4) A, B = 97.54(3)°, and Z = 4. Compound
2 crystallizes in the monoclinic system, space group P2y/c, with a = 9.2163(18) A, b = 7.9897(16) A, ¢ = 21.386(4)
A, B =97.52(3)°, and Z = 4. Compounds 1 and 2 are isostructural, and both exhibit interesting two-dimensional
networks with [V,TeOg]. double-chain-like ribbons bridged by metal-organic complex moieties [M(phen)]?* (M =
Cu and Ni). Furthermore, the three-dimensional supramolecular architectures of compounds 1 and 2 are formed by
- stacking interactions of phen groups between adjacent layers.

Organic-inorganic hybrid materials have been attracting organic and inorganic counterparts into one structural
extensive interest owing to their potential applications in unit® ! Recently, one remarkable feature in this field is that
catalysis, electron conductivity, magnetism, and photochem-the organic components act as ligands directly coordinated
istry, as well as their intriguing structural featufed.It is to the inorganic scaffoldings or to the secondary metal
well-known that the functionality of organidnorganic centers?13 On the basis of this mode, a large variety of
hybrid materials can be multiplied by the incorporation of organic-inorganic hybrid materials belonging to thisl,L,/

- V/IO}, {M,L/VIPIC}, {M\L,/Mo/O}, and{M,L,/Mo/P/C}
pu[’;I?(':c-)c\g/.rj}?cmn.correspondence should be addressed. E-mail: wangenbo@syster-ns (M= transi_tion me_t§1|,_ L= organic ligand) have
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TeV200,1° a-TeV0,° B-TeVO,2t NaVTe(;, 22 KV TeOs,??

and Cs(VQ)3(TeOs),,% but the vanadium tellurites templated
by the organic molecules or covalently attached with metal
organic complex moieties have not been observed hitherto.

It is noteworthy that both vanadium and tellurium exhibit
a variety of coordination geometry moc¥s?® such as
{VO,} tetrahedron{VOg¢} octahedron{VOs} square pyr-
amid,{ TeGQs} trigonal pyramid{ TeQy} folded square, and
{TeQ} square pyramid, which have led to a rich structural
chemistry of vanadium tellurites. Thus, it can be presumed
that the introduction of metalorganic complex moieties into
the vanadium tellurite phases may further enrich the structural
motif of V—Te—0 frameworks, which has been proved an
effective way in the preparation dfvV/O} and {V/P/O}
systems. Furthermore, it is noteworthy that vanadium tellurite
glasses exhibit large third-order nonlinear susceptibility, high
infrared transmittance, and semiconducting property, showing
special applications in semiconductive and optical ma-
terials?’~32 Therefore, the preparation of novel vanadium
tellurites has an intriguing perspective.

In this paper, we report the hydrothermal synthesis and
crystal structure of two novel vanadium tellurites, Cu(phen)-
V,TeG; (1) and Ni(phen)\¥TeGs (2), which represent the
first vanadium tellurites covalently bonded with the metal
organic complex moieties.
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Y. H.; Liu, Y. Y.; Zhang, Y. F.; Tang, T. D.; Zhang, J. Y.; Wang, E.
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Experimental Section

General Considerations. All chemicals were commercially
purchased and used without further purification. Elemental analyses
(C, H, and N) were performed on a Perkin-Elmer 2400 CHN
elemental analyzer. Cu, Ni, V, and Te were determined by a
PLASMA-SPEC(I) ICP atomic emission spectrometer. EPR spec-
trum was recorded on a Japanese JES-FE3AX spectrometer at 293
K. XPS analyses were performed on a VG ESCALABMKII
spectrometer with an Mg & (1253.6 ev) achromatic X-ray source.
The vacuum inside the analysis chamber was maintained at 6.2
107% Pa during the analysis. IR spectra were recorded in the range
400-4000 cn1! on an Alpha Centaurt FT/IR spectrophotometer
using KBr pellets. TG analyses were performed on a Perkin-Elmer
TGA7 instrument in flowing N with a heating rate of 16C min-1.

Synthesis of M(phen)\t,TeOg (M = Cu and Ni). CompoundL
was hydrothermally synthesized under autogenous pressure. A
mixture of CuC}-2H,0 (0.25 mmol), \\Os (0.5 mmol), NaTeO;

(2 mmol), phen (0.5 mmol), and @ (9 mL) was stirred for 30
min in air. The mixture was then sealed in a 18 mL Teflon-lined
autoclave, which was heated to 1°for 144 h. After slow cooling

to room temperature, the resulting green needle crydtaiere
filtered off, washed with distilled water, and dried at ambient
temperature (yield: 43% based on V). The green crystals were
manually selected for structural determination and further charac-
terization. Anal. Calcd for GHgN,OgCuTeVs (1): C, 24.0; H, 1.3;

N, 4.7; Cu, 10.6; Te, 21.2; V, 17.0. Found: C, 23.8; H, 1.2; N,
4.5; Cu, 10.7; Te, 21.1; V, 17.1. FT/IR data (chhfor 1. 3051

(m), 1606 (m), 1584 (m), 1515 (s), 1493 (w), 1423 (s), 1342 (w),
1228 (m), 1200 (w), 1140 (s), 1108 (m), 1049 (w), 977 (w), 967
(s), 939 (s), 872 (s), 851 (m), 780 (s), 720 (s), 651 (s), 504 (W),
462 (w), 433 (w).

The preparation o2 was similar to that ofl. except that NiG*
6H,0 was used in place of Cug2H,0 (yield: 31% based on V).
Anal. Calcd for GoHgN,OgNiTeV, (2): C, 24.2; H, 1.4; N, 4.7;

Ni, 9.8; Te, 21.4;V, 17.1. Found: C, 24.0; H, 1.3; N, 4.5; Ni, 9.9;
Te, 21.3; V, 17.2. FT/IR data (cm) for 2. 3443 (bh), 3053 (m),
1585 (m), 1516 (s), 1494 (w), 1425 (s), 1384 (w), 1343 (w), 1228
(m), 1141 (m), 1108 (m), 967 (s), 939 (s), 872 (s), 851 (s), 780 (s),
721 (s), 654 (s), 463 (w), 434 (w).

X-ray Crystallography. A green single crystal ofl with
dimensions of 0.37& 0.114 x 0.113 mm was mounted inside a
glass fiber capillary. The data were collected on a Rigaku R-AXIS
RAPID IP diffractometer with Mo K (A = 0.710 73 A) at 293 K
in the range of 1.92< 0 < 27.3%2. An empirical absorption
correction was applied. A total of 5746 (3494 uniqug; R 0.0282)
reflections were measured{1< h<11,-10< k< 10,—27=<
| < 27).

A green single crystal d® with dimensions of 0.67& 0.101x
0.095 mm was mounted inside a glass fiber capillary. The data
were collected on a Rigaku R-AXIS RAPID IP diffractometer with
Mo Ka (4 = 0.710 73 A) at 293 K in the range of 1.92 6 <
27.48. An empirical absorption correction was applied. A total of

(27) Nasu, H.; Matsushita, O.; Kamiya, K.; Kobayashi, H.; Kubodera, K.
J. Non-Cryst. Solid499Q 124, 275-277.

(28) Kim, S.; Yoko, H. T.; Sakka, Sl. Am. Cream. Sod.993 76, 2486.
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(31) Rossognol, J.; Reau, M.; Tanguy, B.; Videau, J.; Porrtief, Blon-
Cryst. Solids1993 162 244-252.
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Table 1. Crystal Data and Structure Refinement foand 2 Table 3. Selected Bond Lengths (A) and Angles (deg) 26r
param 1 2 Te—0O(8) 1.837(2) Te-O(2)1 1.987(2)
, Te—0O(1) 1.903(2) Te O(7)2 2.394(3)
f(iltllem formula Gg;il-.gnguOgTeVg %]é:g\ézNIOgTeVZ V(1)-0(3) 1.603(3) V(1)-O(4)3 1.791(3)
T 2530 2530 vite  lmim vpedh e
LA 071073 0.71073 v(2)—o(5) 1'691(2) v(2¥o(2) 1'772(2)
space group P2y/c P2J/c N'(—)O 8( : 1'925(2) N 1'995(3)
a(A) 9.2193(18) 9.2163(18) N 0(5) o 42(2) N’FN( 1) 199 1(3>
b (A) 7.9853(16) 7.9897(16) N!—O(G) ) 2~268(2) N(1) 011(3)
c(A) 21.401(2) 21.386(2) IOy -268(2)
B (deg) 97.54(3) 97.52(3) 0(8)-Te—0(1) 95.17(10)  O(8) Te—O(7)? 84.85(9)
\Z/(A ) }1561-9(5) 41561-3(5) O(8)-Te—0(2)1 94.56(10)  O(1)}Te—O(7)2 82.92(10)
. (ler?) 5 557 5 537 O(1)-Te-0(2)* 89.44(11) O(2}~Te-O(7y?  172.24(9)
c rﬁgm_l oo o 0O(8)-Ni—0O(5) 87.99(9)  N(2)Ni—N(1) 82.54(11)
/é &a ) Sooos 00218 0(8)-Ni—N(2) 90.93(10)  O(8)Ni—O(6)* 96.57(9)
STNAR  muds couoen  mne
. . —INI— . 1— .
aR1= ¥||Fo| — IFdl/SIFol. PWRe = F[W(F? — FAA/S[W(F:D Y2 8%—\'%5“%)(7) 1%;%89((113)) 'é((g\'\}i(z)ogﬁl) 1%287(8)4)
Table 2. Selected Bond Lengths (A) and Angles (deg) 18r 8(3)—&(1)—8(3;2 iég.gg(ig) 8(47:;\/&/1)1_0(()1)1 igg:gg(i?
Te—0O(8) 1.847(3) Te-O(2) 1.980(3) ogeg—vgzg—oés) 107'.31((12)) O((G-)V(Z()—)O(Z() : 110243&12;
Te—0O(1) 1.900(3) Te-O(7)? 2.399(3) 0(6)-V(2)-0(4)  110.31(13) O(5}V(2)-0(2)  108.85(11)
V(1)—0(3) 1.601(4) V(L-O(4y= 1.787(3) O(5)-V(2)—0(4) 109.66(13)  O(4yV(2)—0(2) 110.23(13)
V(1)—0(7) 1.666(3) V(1)-0(1) 1.815(3) V(1)-O(1)-Te 131.82(14)  V(2rO(5)—Ni 153.96(15)
V(2)—0(6) 1.630(3) V(2)-0(4) 1.768(3) V(2)—0(2)-Te* 132.34(12)  V(2»O(6)—Ni# 119.09(12)
V(2)—0(5) 1.693(3) V(2)-0(2) 1.778(3) V(2)—0(4)-V(1)*5 153.49(18) V(1}O(7)-Te" 121.62(12)
Cu—N(1) 2.013(3) Cu-N(2) 1.993(3) Te—O(8)—Ni 113.81(11)
Cu—0(8) 1.927(3) Cu-O(5) 1.937(3) , _
Cu—O(6)1 2.271(3) N iSymT/ezztry trinls/fgrgl;tlons lfeltjzto ge_r:elr/azte#%quwallent atc;Tﬁﬁl,
Y — ,—Z ) XY ,—Z ) X— LY, Z , —X
O(8)-Te—0(1) 94.89(13) O(8)YTe—O(7)*? 84.75(12) +1,y+ 12, —z+ 1/2; #5,x+ 1,y, Z #6, —x, y — 1/2, —z + 1/2.

O(8)-Te—0(2)! 94.66(13) O(1yTe—O(7)2 82.99(13)
O(1)-Te—O(2) 89.27(14) O(2f—Te-O(7)y2  172.16(12)

0(8)-Cu-0(5) 88.35(12)  N(2}Cu—N(1) 82.55(14)
0(8)-Cu—N(2) 90.74(13)  O(8}Cu—O(6)* 96.63(12)
O(5)-Cu—N(2) 171.50(14)  O(5Cu—O(6) 93.66(12)
0(8)-Cu—N(1) 169.02(13)  N(2Cu—O(6) 94.84(13)
O(5)-Cu—N(1) 97.00(14)  N(L}Cu—O(6y* 92.62(13)

0(6)-V(2)-0(5)  107.37(16) O(6}V(2)-O(2)  110.70(15)
0(6)-V(2)-0(4)  110.23(16) O(}V(2)-0O(2)  109.07(15)
O(5)-V(2)-0(4)  109.42(17) O@4}V(2)-O(2)  110.00(17)
O(3)-V(1)-O(7)  108.69(18) O(3)V(1)-O(1)  110.41(18)
O(3)-V(1)-0(4)® 112.22(18) O(FBV(1)-O(1)  109.69(16)
O(7)-V(1)-O(4)® 107.20(17) O(4F-V(1)—O(1) 108.56(15)

Te—0O(8)-Cu 113.45(14)  V(2}O(6)-Cu®>  118.84(16)
V(2)-0(5)-Cu 154.3(2) V(2-0(2)-Te"s  132.31(16)
V(1)-O(1)-Te 131.63(18) V(IFO(7)-Te*  121.44(17)

V(2)—0(4)-V(1)* 153.4(2)

a Symmetry transformations used to generate equivalent atoms:=x#1,
+1,y—1/2,—z+ U2; #2,—x, y+ 12, —z+ 1/2; #3,x — 1,y, 7, #4,X
+1,y,z #5,—x+ 1,y + 1/2,—z+ 1/2; #6,—x, y — 1/2, —z + 1/2.

6320 (3578 unique, R = 0.0196) reflections were measuredl(l
<h=<11,-9=<k=<10,-27=1<27).

The structures of and2 were solved by the direct method and
refined by full-matrix least squares &7 using the SHELXTL-97
software3? All of the non-hydrogen atoms were refined anisotro-
pically. The hydrogen atoms were located from the Fourier
difference maps. A summary of crystal data and structure refinement
for compoundd and2 is provided in Table 1. Selected bond lengths
and angles ofl and2 are listed in Tables 2 and 3, respectively.

Figure 1. ORTEP drawing of compountwith thermal ellipsoids at 50%
probability. H atoms are omitted for clarity.

CCDC reference nos.: 200436 fiy 200435 for2. isostru_ctural an_d bc_Jth cons?st of a novel double-chain-like
' _ vanadium tellurite ribbon bridged by metghhen complex
Results and Discussion moieties. The asymmetric units df{Figure 1) and (Figure

Crystal Structures of 1 and 2. The single-crystal X-ray ~ S1) both exhibit two crystallographically independent V
diffraction analysis reveals that compountisand 2 are centers. The V(1) site shows a distorted tetrahedral coordina-
tion geometry with a terminal oxygen and three bridging
(33) éa)| ?heldUriC_k, G_-t M-?Fé%_xs 97 Zrtoh?ram f0(f3 Crystal Slgggtuzg) oxygen atoms, two of which are linked with two Te centers

olution university o ingen: Ingen, Germany, . H .
Sheldrick, G. M.SHELXL 97 Program for Crystal Structure Refine- and another one linked with V(Z)' The V(2) center shows a

ment University of Gadtingen: Gitingen, Germany, 1997. tetrahedral environment sharing two oxygen atoms with a

7654 Inorganic Chemistry, Vol. 42, No. 23, 2003



M(phen)\,TeG;

Figure 3. View of the organie-inorganic 2-D network ofl.

Figure 2. (a) Double-chain-like ribbon dfV,TeGs}. in 1. (b) Polyhedral
representative of the double-chain-like ribbon.

Cu or Ni atom, one oxygen atom with the V(1) site and the
other one with Te atom. TheYO bond lengths are in the
range of 1.601(4¥1.815(3) A, and the ©V—0 angles vary
from 107.20(17) to 112.39(12)The Cu or Ni center adopts
a square pyramidal geomeff{38being coordinated by two
nitrogen donors of a phen group, two oxygen atoms of the
{V(2)O4} unit, and one oxygen atom of ti@eQy} unit. In
the {TeQy} unit, three oxygen atoms bridge to two V(1)
atoms and one V(2) atom and the fourth oxygen atom is
linked with a Cu or Ni atom. The geometry §TeQy} can
be explained by VSEPR theory as an /&X trigonal
bipyramid, in which the lone pair electrons occupy one
equatorial positio§#3* The Te-O bond lengths vary from
1.837(2) to 2.399(3) A, and the two axial bonds are longer Figure 4. Packing arrangement of compoubgdviewed along the axis
than the two equatorial ones. The-@e—O angles are in  direction.
the range of 82.92(16)172.24(9j.

The structures of and2 consist of novel infinite double-
chain-like vanadium tellurite ribbons along tlheaxis, as
shown in Figure 2a. In the double-chain-like ribbon, the

{MyV3TeOs} (M = Cu, Ni) are formed between adjacent
double-chain ribbons. Thus, the novel organitorganic
hybrid layer may be viewed as a network with a 3,5,6-net.

The phen groups project above and below the 2-D network.
E\:(laoé} tetrahed:a{_;l;]eozl} r:ol?he d _sqtl;ares, an[d\/r(12)Q4} d In the packing arrangement (see Figure 4 and Figure S3)
etranedra connect with €ach oterin the cornersharing mod&,; ; 5,q 2, the adjacent layers are stably packed together
and form a spiral-shaped chain. Two adjacent chains are

. - . via thez—sr stacking interactions of the phen groups. The
gongfder? 'Foglf-i(therbvt;a therﬂD Z-Le b_lc_)rr:ds,.g(t))rmmg th(_at close contact distance between the adjacent phen rings is
o??ivg-rze%rgelr: d“ring;s?v( T'g:ée} 'I')He rr?ogt incftgrggt?r?gs S 3.445 A in1 and 3.454 A in2. Therefore, an interesting

) . 31 =esr . 3-D lecul hitecture is f d.
structural feature is that the adjacéM,TeGQs} ., ribbons are supramolectiar architecture 1s forme

Th I Iculati@handi hat all vV
covalently connected together by the [M(phéhM = Cu, € bond valence sum calculatishindicate that a

Ni | aties 10 f int tina 2-D network sites are in thet5 oxidation state and the Te site is in the
'.) compiex moleties 1o form an INteresting - Nework = iqation state in botth and2. The bond valence analysis
(Figure 3). To our knowledge, such vanadium tellurites

. . also shows that both Cu and Ni sites are intfeoxidation
decorated by metaiorganic complex moieties have state. The EPR spectrum and XPS spectra of compdund
never been reparted. In the Z_'D netV\_/ork, three'men_n'be“:“dand2further confirm the above calculated results. The EPR
rings {MVTeOq} (M = Cu, Ni) and six-membered rings (see Figure 5) spectrum dfat room temperature shows a

+ Qi i — 44 i

(34) Johnston, M. G.: Harrison, W. T. A. Am. Chem. So@002 124 CW?* signal withg = 2.115%* in accordance with the bond
4576-4577.

(35) Gillsepie, R. JMolecular GeometryVan Norstand-Reinholdt: Lon- (39) Nefedov, V. I.; Firsov, M. N.; Shaplygin, I. S. Electron Spectrosc.
don, 1972. Relat. Phenom1982 26, 65—78.

(36) Brown, D.; Altermatt, DActa Crystallogr.1985 B41, 244—247. (40) (a) Larsson, R.; Folkesson, B.; Soh@. Chem. Scr1973 3, 88—

(37) Raymond, K. N.; Corfield P. W. R.; Ibers, J. lorg. Chem.1968 90. (b) Kasperkiewicz, J.; Kovacich, J. A.; Lichtman, ID.Electron
7, 1362-1372. Spectrosc. Relat. Phenoi983 32, 128-132.

(38) Spiro, T. G.; Terzis A.; Raymond, K. Nhorg. Chem197Q 9, 2415~ (41) Garbassi, F.; Bart. J. C. J.; Petrini, &.Electron Spectrosc. Relat.
2420. Phenom1981, 22, 95-107.
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g=2115 These results are consistent with the binding energy (BE)
values of CuCG? V,05,%° 3TeQNb,Os,*t and [Ni(GHs-
NNC;10He0),],#? which are 934.1 eV, 516.6, 576.1, and 855.3
eV, respectively. These results further confirm the valences
of Cu, Ni, V, and Te atoms.

FT-IR Spectroscopy.The infrared spectra of compounds
1 and2 have similar features (as shown in Figure S4). The
strong bands at 967, 939, 872, and 851 tare due to the
v(V=0) or v(V—0-V) vibrations. The peaks around 780,

100G
— 721, and 651 cm' are ascribed to the vibrations of\O,
Figure 5. EPR spectrum of compouridshowing a C&" signal withg = Te—0, Te-0—-V, or Te=O—M. Bands in the 16061140
2.115. cm ! regions are attributed to the characteristic peaks of the
0.8 phen groups.
18 TG Analyses.The TG curve of compountl is shown in
0'7‘_ Figure S5a. The TG curve dfexhibits three steps of weight
0.64 © losses. The first weight loss is 4.70% from 320 to 34)
= 0] S00q the second step is 9.03% from 350 to 4@ and the third
~.E 1 ©©00006606060000 step is 16.67% in the temperature range of-4880°C, all
S 041 e assigned to the loss of the phen groups. The whole weight
f 03] ° g loss (30.40%) is in agreement with the calculated value
5 o2 ; o (29.94%).
BT o S The TG curve of compoun® (Figure S5b) exhibits weight
= 0.1 . o / loss stages similar to those of compoundhe whole weight
0.0 O T e T T loss (29.50%) is in agreement with the calculated value

(30.18%), corresponding to the loss of the phen groups.
Magnetic Properties of 1 and 2.The thermal variations
- 6 Plotof T vs t wre fot. The inset shows the | of ymT and 1§ of compoundl are displayed in Figure 6.
igure o. ot of ym I VS temperature TOL. e Inset snows the Inverse I —1
susceptibility with a linear regression based on upon the EWeiss law. The%m—r versusT exlh|b'ts a V"_’llue of 0.44 emu K Oemol
at 300 K and continuously increases on cooling to a value

T T T T T T T T T T T T
0 50 100 150 200 250 300
Temperature (K)

of 0.74 emu K Og! mol™* at 8 K. This behavior ofymT
1.2- ©0000000000000000000 curve shows that there exist ferromagnetic interactioris in
- However, the curve drops abruptly below 7 K, indicating
E 1.0+ that an antiferromagnetic interaction existslinat lower
"% 08 w0l temperatures. The inverse susceptibility plot as a function
g ‘ § : 5ol of temperature is linear (above 5 K), closely following the
2064 ° F Cure—Wels§ law withC = 0.445 emu K Og! mol‘.l,
) o & corresponding to about orfg= 1/2 spin/formula unit with
:g 044 o = g = 2.18 for Cu(ll) centers. The effective magnetic moment
S o at 300 K, 1.91ug, is in the range of experimentally observed
029 ¢ 0 0 100 R 200 B0 30 values for Cu(ll) ions. The Weiss temperate= 8.2173
. K, indicating that there exist predominantly ferromagnetic
0 50 100 150 200 250 300 interactions inl. According to the crystal structure @f it
Temperature (K) can be assumed that the magnetic behavidrrofy be due
Figure 7. Plot of yuT vs temperature fop. The inset shows the inverse  to the superexchange interactions between Cu(ll) centers
susceptibility with a linear regression based on upon the EWlieiss law. through the vanadium tellurites clusters.

The thermal variations gf,, T and 1 of compound? are
shown in Figure 7. ThenT versusT exhibits a value of
1.26 emu K Oe! mol™* at 300 K and slowly decreases on
cooling to a value of 1.17 emu K Okémol™! at 50 K. The
curve drops abruptly below 50 K. This behaviongiT curve
indicates that there exist antiferromagnetic interactiorss in
The inverse susceptibility plot as a function of temperature
is linear (above 7 K), closely following the CuréVeiss law
with C = 1.29 emu K Oge! mol™?, corresponding to about

valence sum calculations. The XPS spectra of compdund
in the energy regions of Gy V2, and Tgq show peaks at
934.0, 516.7, and 576.1 eV, attributable to?G#43 V5t 40

and Té",*! respectively (see Figure 8a). The XPS spectra
of compound? in the energy regions of B, Vo, and Tegy
give peaks at 855.3, 516.6, and 576.0 eV, attributable to
Ni2t 4243 \/5+ 40 and Tét 4! respectively (see Figure 8b).

(42) Yoshida, T.; Yamasaki, KBull. Chem. Soc. Jprl98], 54, 935-

936. oneS= 1 spin/formula unit withg = 2.27 for Ni(ll) centers.
(43) Beyer, L,; Kimse, R.; Stach, J.; Szargan, R.; HoyeZ.Enorg. Allg. The effective magnetic moment at 300 K, 324, is higher

Chem 1981 a6 I than that (2.83) of an isolated Ni* ion (S=1,g = 2.0
(44) Diaz, C.; Ribas, J.; Fallah, M. S. E.; Solans, X.; Font-Barhll. Inorg. .an .a @. &B) 0 "?m ISolate ion ( - ,g=20)

Chim. Acta2001, 312, 1-6. with diamagnetic V' ions (= 0). The Weiss temperature
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Figure 8. (a) XPS spectra of compourid (b) XPS spectra of compour®i

® = —7.32 K, indicating that there exist predominantly
antiferromagnetic interactions i This magnetic behavior

of 2 is similar to that of some reported compourils.

Conclusions

570

In this paper, two new 2-D organigénorganic hybrid
vanadium tellurites M(phenyIeQ; (M = Cu (1) and Ni
(2)) have been reported. Compouridand?2 contain novel
[V.TeQ). double-chain-like ribbons bridged by metal

organic complex moieties. The successful isolation of

compoundsl and2 not only confirms that novel organic
inorganic hybrid vanadium tellurites can be obtained by the e organie-inorganic 2-D network o2, the packing arrangement

introduction of different metatorganic complex moieties
but also provides an interesting matrix for the preparation

(45) Liu, C.-M.; Gao, S.; Hu, H.-M.; Jin, X. L.; Kou, H.-Z. Chem. Soc.

Dalton Trans.2002 598-601.
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of novel organie-inorganic hybrid tellurium-containing
materials. Further research in this subclass may concentrate
on the replacement of copper and nickel with other metals
and phen with other organic ligands and the exploration of
their attractive properties.
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