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Abstract

Two tetraorganoditelluroxane diiodides (R,Te),0I, (3, R =p-MeOC¢H,; 5, R =Me) were prepared by the reaction of
(p-MeOCgHy),Tel, (1) and (p-MeOCgH,),TeO (2) and the base hydrolysis of Me,Tel, (4), respectively. The base hydrolysis of C4HgTel,
(8) afforded the tritelluroxane diiodide (C4HgTe)30,1; (9). The reaction of Me,Tel, (4) and Me,Te(OH), (6) in a ratio of 1:3 produced the
coordination polymer of the composition 2 (Me,Te),O(I)OH - H,O (7). An attempt at preparing an adduct of 3 with iodine failed but
provided co-crystals of (p-MeOCgHy),Tel, - %Iz (1a). The supramolecular structures of 1a, 3, 5, 7 and 9 are dominated by structurally

directing secondary Te- - -1 interactions.
© 2007 Elsevier B.V. All rights reserved.
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1. Introduction

The coordination chemistry of organotellurium com-
pounds has attracted considerable attention in recent years
due to a fascinating wealth of molecular and supramolecu-
lar structures [1]. The diversity encountered within these
structures can be attributed to the fact that tellurium can
adopt different equally stable valence states and coordina-
tion modes, which are often closely associated with hyper-
valent and/or secondary bonding. Interactions between
tellurium and iodine are of particular interest as the elec-
tronegativity and size difference of these elements are only
marginal. The organotellurenyl group has even substantial
pseudohalide character and is interchangeable with iodine
in many structures (e.g. I, vs. RTel, RTel:I,; ICI vs.
RTeCl; I3~ vs. RTel,, (RTe); ) [2]. Organotellurium(IV)
iodides were extensively investigated by variation of the
number and size of the organic substituents and the supra-
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molecular motifs observed were rationalized by the con-
cepts of crystal engineering [3].

In preceding work we were interested in the structure [4]
and reactivity of telluroxanes [5]. In this context we have
now structurally investigated two tetraorganoditelluroxane
diiodides and three related compounds showing a number
of structurally directing secondary Te- - -1 interactions.

2. Discussion

The redistribution reaction of equimolar amounts of
(p—MeOC6H4)2Te12 (1) and (p-MeOC6H4)2TeO (2)
produced the tetraorganoditelluroxane diiodide [(p-MeO-
Ce¢Hy4),Te,OI, (3) in almost quantitative yield as orange
crystalline solid

(p—MCOC6H4)2TCIQ + (p-MeOC6H4)2TeO
1 2
— [(p-MeOC6H4)2Te]ZOIz (1)
3

The molecular structure of [(p-MeOCgHy),Te],OI, (3) is
shown in Fig. 1. Selected bond parameters and crystal
and refinement data are collected in the caption of Fig. 1


mailto:beckmann@chemie.fu-berlin.de

958 J. Beckmann et al. | Journal of Organometallic Chemistry 693 (2008) 957-964

il X
‘.! %‘M} -':l N 3
=Y

Fig. 1. Molecular structure and supramolecular association of [(p-MeOC¢H4),Te],OI, (3) showing 30% probability ellipsoids and the crystallographic
numbering scheme. The CHCIl; molecules have been omitted for clarity. Symmetry code used to generate equivalent atoms: a=1—x, 1 —y, 1 —z.

Selected bond parameters [A, °]: Tel-C10 2.107(7), Tel-C20 2.102(7), Tel-11 3.294(2), Tel- - -12 3.499(2), Tel- - -12a 3.696(1), Tel-O1 1.989(6), Te2-C30
2.116(8), Te2-C40 2.119(8), Te2-11a 3.262(2), Te2---12 3.740(2), Te2- - -12a 3.513(2), Te2-O1 1.982(6); O1-Tel-11 174.2(2), O1-Te2-11a 173.4(2), Tel—

O1-Te2 118.8(2).

and Table 1, respectively. The structure of 3 can be de-
scribed as two centrosymmetric R,TeOTeR, units that
are linked by four iodine atoms. Taking into account the
stereochemically active lone pair, the spatial arrangement
around the Te atoms is trigonal biyramidal with a C,10
donor set and the expected ligand occupancies. The aver-
age axial Te-I bond lengths of 3.278(2) A are considerably
longer than those of (p-MeOCsHy),Tel, (1) being
2.9234(8) A [6]. In turn, The Te-O bond lengths of
1.986(6) A are somewhat shorter than the Te-O ‘single
bonds’ of the polymeric parent [(p-MeOCgHy),TeO], (2)
being 2.063(2) A [4]. Thus, unlike the two starting materials
1 and 2, the axial coordination of 3 is somewhat asymmet-
ric. A similar observation was made for related trigonal
bipyramidal triorganostannate anions having two unequal
axial ligands [7]. In addition to the two axial I atoms
(I1,11a), there are two I atoms (I2,12a) associated with
the Te atoms via longer secondary interactions of average
3.612(2) A. In this way, the overall crystal structure of 3
closely resembles that of the tetraorganoditelluroxane ditri-
flate [(p-MeOCgH4),Te],O(O3SCF3), [8]. The Te-O-Te an-
gle of 3 being 118.8(2)° compares well with the
corresponding angle in [(p-MeOCgHy),Tel,O(O3SCF3),
(120.2(3)°) and related tetraorganoditelluroxanes [8]. The
primary coordination sphere of 3 is also reminiscent of
the molecular structure of hexaphenyldistiboxane diiodide
(Ph3Sb),0l, [9]. In solution 3 was characterized by 'H
and *C NMR spectroscopy (Section 3), however, all at-
tempts at obtaining a '>>Te NMR signal failed. A similar

observation was made previously for [(p-MeOCgHy4),TeO],
(2) [4].

The hexaphenyldistiboxane diiodide (Ph;Sb),OlI, is
known to form an adduct with molecular iodine in the solid
state, namely (Ph;Sb),OlI, - }‘12 [10]. When we attempted
the preparation of a similar complex of [(p-MeOCgHy),.
Te],Ol, (3) and iodine, we surprisingly obtained co-crystals
of (p-MeOC¢Hy),Tel, - %Iz (1a) in about 30% yield as black
crystals. The same material was obtained nearly quantita-
tively when stoichiometric amounts of 1 and iodine were
co-crystallized. To the best of our knowledge, there are
only three adducts of dialkyltellurium diiodides with
iodine, namely Me,Tel, -1, [11], CsHjoTel,- 1,
C4HgTel, - %Iz [12]. The crystal structure of (p- MeO-
C6H4)2Te12~%12 (1a) is shown in Fig. 2. Selected bond
parameters and crystal and refinement data are collected
in the caption of Fig. 2 and Table 1, respectively. The crys-
tal structure of 1a consists of a centrosymmetric tetramer
made of (p-MeOCgHy),Tel, molecules, which are associ-
ated via secondary Te- - I interactions. The bond parame-
ters and the supramolecular arrangement of the tetramer
are virtually identical with those of the two known poly-
morphs of (p-MeOCgHy4),Tel, (1) [6]. The iodine molecule
of 1a links adjacent tetramers in the crystal lattice via I -1
contacts of average 3.360(1) A. The primary I-I bond
lengths of 2.743(1) A is similar to those of other iodine
adducts, such as MeyTel, I, (2.756(2) A) [11],
CsHyoTel, - I, (2.744(1) A), C4H8Teolz«%lz (2.759(1) A)
[12] and (Ph3Sb),0Ol, -, (2.732(3) A) [10]. The motif
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Table 1
Crystallographic data and refinement details for 3, 1a, 5, 7 and 9
3 la 5 7 9
Formula ngHngzOSTez . CHCI; C23H231404T62 . Iz C4H12120T62 CgH221204Te4 . HzO C]2H241202Te3
Formula weight 1072.87 1445.10 585.14 965.48 836.91
Crystal system Triclinic Triclinic Orthorhombic Orthorhombic Orthorhombic
Crystal size (mm?®) 0.36 x 0.20 x 0.05 0.73 x 0.12 x 0.05  0.33 x 0.26 x 0.17  0.20 x 0.18 x 0.05 0.68 x 0.25 x 0.15
Temperature (K) 173 173 173 173 150
Space group P1 P1 Pbca Pbca P2,212;
a (A) 10.828(5) 11.158(5) 16.041(4) 12.269(2) 9.712(4)
b (A) 12.311(6) 13.552(5) 15.587(4) 14.131(3) 10.483(4)
¢ (A) 14.229(7) 14.284(5) 21.001(5) 26.350(5) 20.230(8)
o (°) 70.935(10) 63.933(5) 90 90 90
p(°) 89.197(12) 85.830(5) 90 90 90
Y (°) 74.478(9) 77.065(5) 90 90 90
V (A3) 1721.7(14) 1890.2(13) 5251(2) 4568.3(14) 2059.8(14)
V4 2 2 16 8 4
D, (gem™) 2.069 2.539 2.961 2.805 2.699
F000) 1008 1300 4064 3408 1496
u (Mo Ko, mm™") 3.755 6.472 9.101 7.770 7.216
Index ranges —11 <k<15, —15< k<15, -22< k<21, —17< k<14, —11<k<9,
-17<1< 17, —-19 < /< 16, —18 < /<22, —20<7/<20, —-12<1<9,
—18<h<20 -20<h<19 —29<h<29 -37<h<26 —24<h<23
Measured data 19680 23293 61885 53877 6628
20 Range (°) 1.82-30.64 1.86-27.54 1.94-30.55 2.27-30.55 2.80-25.00
Completeness to Op,ax (%) 95.1 96.5 99.3 99.2 99.4
Unique data 10129 11192 7992 6944 3563
(1 = 20(D) 7193 8239 6684 5860 3344
Number of refined parameters 370 361 163 176 172
Goodness-of-fit (F?) 1.068 1.031 1.093 1.028 1.016

R, observed data; all data
Ry, observed data; all data .
Largest diffraction peak/hole (e A7

0.0599; 0.0959
0.1541; 0.1791
4.166/-2.354

0.0327; 0.0556
0.0692; 0.0781
1.382/-1.396

0.0231; 0.0331
0.0508; 0.0560
1.205/-1.577

0.0276; 0.0369
0.0666; 0.0722
2.351/-1.359

0.0657; 0.0686
0.1743; 0.1767
2.844/-2.390

I1---15-16---13 is also strongly reminiscent of ‘classical’
tetraiodide (27) moieties found in numerous crystal
structures. The Raman spectrum of solid (p-
MeOC¢Hy),Tel, - i1, (1a) reveals a band at v = 176 cm™!
for the I-I stretching vibration, that compares well
with that of (Ph3Sb),OL -1, (174em™') [10]. In
molecular iodine the same vibration was observed in the
solid state at V=184 cm™' and in the gas phase at
v =213 cm™' [13].

In pioneering work, Vernon prepared an analogue of 3,
namely the tetraorganoditelluroxane (Me,Te),0I, (5), by
the partial hydrolysis of Me,Tel, (4) in aqueous ammonia
(Eq. (2)), or alternatively, by the redistribution reaction of
Me,Tel, (4) and Me,Te(OH), (6), which proceeds with
condensation of the hydroxyl groups (Eq. (3)) [14]. Since
compound 5 was not completely characterized at the time,
we repeated its synthesis and now report on full structural
details

2M62T612 +H20 + 2NH3 _— (MezTC)zolz (2)
4 —2NHyI 5

Me,Tel, + Me,Te(OH), —— (Me,Te),01, (3)
4 p —2H,0 s

The crystal and molecular structure of (Me;Te),0I; (5)
is shown in Fig. 3. Selected bond parameters and crystal
and refinement data are collected in the caption of Fig. 3
and Table 1, respectively. The structure contains two crys-

tallographically independent molecules of 5, which are
associated via intermolecular secondary Te- - I interactions
giving rise to the formation of a coordination polymer. The
spatial arrangement around the four independent Te atoms
resembles the distorted trigonal bipyramid observed for 3.
The mean Te-1 bond lengths 3.167(6) A is significantly
longer than those of Me,Tel, (2.925(3) A) [15]. The sec-
ondary Te---I contacts of average 3.740(3) A connecting
adjacent molecules are somewhat longer than those of 3.

According to Vernon the redistribution reaction of
Me,Tel, (4) and Me,Te(OH); (6) in a ratio of 1:2 produced
a different product, namely the hexaorganotritelluroxane
(Me,Te);0,1, (5a) [14]. When we attempted to reproduce
the preparation of 5a, we obtained a crystalline product
of the composition 2 (Me,Te),O(I)OH-H,O (7) in good
yield, which has a melting point similar to 5a. However,
formally compound 7 is the product of a redistribution
reaction between Me,Tel, (4) and Me,Te(OH), (6) in a
ratio of 1:3

Me,Tel, + 3Me,Te(OH), P 2(Me,Te),O(I)OH - H,O
4 6

“4)

The crystal structure of 7 and a perspective view along the
crystallographic b-axis are shown in Figs. 4 and 5. Selected
bond parameters and crystal and refinement data are col-
lected in the caption of Fig. 4 and Table 1, respectively.
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Fig. 2. Molecular structure and supramolecular association of (p-MeOC¢Hy),Tel, - %Iz (1a) showing 30% probability ellipsoids and the crystallographic
numbering scheme. Symmetry codes used to generate equivalent atoms: a=1—x, l —y, l —z, b=—x, 1 -y, l —z, c=—-1+x, y, z, d= -1+ x,
y»l+z, e=1—-x,1-y, —z Selected bond parameters [A, °]: Tela—Cl0a 2.135(4), Tela—C20a 2.134(4), Tela-Ila 2.9818(8), Tela—12a 2.8964(7),
Tela-- 13 3.678(1), Tela- - -13b 3.739(1), Te2-C30 2.115(4), Te2—-C40 2.119(4), Te2-13 3.0398(8), Te2-14 2.8334(8), Te2- - -I1c 3.832(1), Te2- - -12a 3.949(1),
Ilc- - -I5a 3.492(1), 13- - -16¢ 3.360(1), I5a—16a 2.743(1); 11-Tel-12 174.74(1), 13-Te2-14 176.56(1).

Fig. 3. Molecular structure and supramolecular association of (Me,Te),0I, (5) showing 30% probability ellipsoids and the crystallographic numbering
scheme. Symmetry code used to generate equivalent atoms: a =x, 0.5 —y, —=0.5+ 2z, b =0.5—x, 1 —y, —0.5 + z. Selected bond parameters [A, °]: Tel—
C10 2.121(4), Tel-C20 2.107(4), Tel-11 3.1854(7), Tel- - -13 3.7083(7), Tel- - -14a 3.6268(8), Tel-O1 1.976(3), Te2-C30 2.115(4), Te2—C40 2.108(5), Te2-12
3.1692(6), Te2- - 13 3.758(1), Te2- - -14a 3.6066(8), Te2-O1 1.983(3), Te3—C50 2.105(4), Te3-C60 2.110(4), Te3-13 3.1517(6), Te3- - -12 3.7808(9), Te3- - -11b
3.7756(8), Te3-02 1.979(3), Te4-C70 2.115(4), Te4-C80 2.115(4), Ted4-14 3.1618(6), Ted- - -I1b 3.7503(9), Ted- - -12 3.7503(9), Te4—02 1.969(3), O1-Tel-11

170.96(8); O1-Te2-12 174.47(8), O2-Te3-13 172.67(8), O2-Ted4-14 171.92(8), Tel-O1-Te2 123.5(1), Te3-O02-Te4 123.8(1).
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Fig. 4. Molecular structure and supramolecular association of 2 (Me,Te),O(I)OH - H,O (7) showing 30% probability ellipsoids and the crystallographic
numbering scheme. Symmetry codes used to generate equivalent atoms: a =0.5 — x,0.5+y,z,6=05—-x -05+y,z,¢=05+x,y,05 -z, d=1—x,
0.5+y,05—-z,e=x,1+y,z f=15-x,0.5+y, z. Selected bond parameters [/D\, °]: Tel-O1 2.179(3), Tel-02 2.039(3), Tel- - -I1a 3.802(1), Tel---12a
3.916(1), Tel-C10 2.105(4), Tel-C20 2.104(4), Te2-O1 2.373(3), Te2-02b 1.965(3), Te2-- 11 3.667(1), Te2---12 3.808(1), Te2-C30 2.112(4), Te2-C40
2.108(5), Te3-03 2.195(3), Te3-04 2.063(3), Te3---12 4.099(1), Te3- - -12¢ 4.193(1), Te3—C50 2.102(5), Te3-C60 2.097(5), Te4-03 1.913(3), Ted---O4d
2.715(3), Te4- - 12 3.702(1), Te4- - -12¢ 4.147(1), Te4—C70 2.109(5), Ted—C80 2.111(5), O3---05 2.785(6), O4- - -O5¢ 2.792(6); O1-Tel-02 163.0(1), O1-Tel-
C10 84.9(2), O2-Tel-C20 81.8(1), O2-Tel-C10 87.0(2), O2-Tel-C20 84.8(2), C10-Tel-C20 100.2(2), O1, Te2-02b 172.0(1), O1-Te2-C40 84.2(2), O1-
Te2-C30 85.4(1), O2b-Te2-C30 89.6(2), O2b—Te2-C40 90.1(2), C30-Te2-C40 94.3(2), 03-Te3-04 167.6(1), O3-Te3-C50 84.6(2), O3-Te3-C60 82.4(2),
04-Te3-C50 86.6(2), 04-Te3-C60 90.0(2), C50-Te3-C60 96.5(2), O3-Ted—-04d 177.7(1), O3-Te4-C70 95.25(17), O3-Ted4—-C80 95.23(16), O4d-Ted4-C70
82.5(2), O4d-Te4-C80 84.9(1), C70-Ted—C80 91.9(2), Tel-O1-Te2 131.1(1), Tel-02-Te2a 120.8(2), Te3—O3-Te4 118.7(1), Te3—04d-Te3d 130.3(1).

The structure is complex and essentially contains two 1D
polymers with a Te-O backbone. The first polymer string
(Tel, Ol, and Te2) can be regarded as (Me,TeO),, polymer,
similar as the polymeric structure of [(p-MeOCgH4),TeO],
(2) [4]. The average Te-O bond length and the Te-O-Te
angle are 2.139(3) A and 126.0(2)° and compare well with
the related values of 2 being 2.063(2) A and 126.0(1)° [4].
Notably, the structures of Me,Te(OH), (6) and potential
condensation products, such as (Me,TeO),, (6a) are still un-
known. The second polymer string (Te3, O3, Ted, and O4)
comprises R,Te(OH)TeR,(OH) units that are associated
by short secondary Te---O(H) interactions of 2.373(3) A.
The short Te-O(H) bonds within the R,Te(OH)TeR,(OH)
units are with average 2.058(3) A comparable with other
‘Te-O’ single bonds [4,5]. The two crystallographically
independent iodide ions are surprisingly not involved in
primary bonding to the Te atoms. However, they appear
to play an integral role for the supramolecular association
as they form secondary bonds to all Te atoms. The supra-
molecular arrangement of 7 is shown in Fig. 4. The lengths
of secondary Te---I bonds vary between 3.667(1) and
4.193(1) A. The latter value is slightly larger than the sum
of van-der Waals radii (4.04 A), however, the directionality

of the bonds suggests this to be an attractive interaction.
The structural directing effect of the iodide ions is reminis-
cent of the recently reported dodecanuclear isopropyltellu-
rium(IV)oxo cluster [Li(THF)4][{(i- PrTe);,0;¢Brsf{Li-
(THF)Br}4}Br]- 2 THF, in which 8 Te atoms are situated
around a structurally directing bromide ion [16]. The water
molecule (O5) of 7 acts twice as acceptor for hydrogen
bonds with the hydroxyl groups (O3, O4). The mean
O---O distance of 2.788(6) is indicative for medium
strength hydrogen bonding [17]. The IR spectrum of 7 con-
firms the presence of different hydroxy groups being in-
volved in hydrogen bonding by showing three OH
stretching vibrations at v = 3433, 3302, 3221 cm™'. Once
isolated from aqueous solution, the solubility of 5 and 7
in water is very poor. The '"H NMR spectra (D,0) of 5
and 7 exhibit a signal resonance at ¢ 2.62 and 2.50 with
tellurium satellites (2J('"H-'*"Te) =26 and 25 Hz). The
simplicity of the "H NMR spectra suggests that the Te
atoms are equal in solution, presumably due to electrolytic
dissociation of 5 and 7. In organic solvents 5 and 7 are
virtually insoluble. It should be noted that an alternative
(formal) description of 2 (Me,Te),O(I)OH - H,O (7) may
be Me,TeO - [Me,(I)TeOTe(OH)] - [H;O]I, however, the
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Fig. 5. Perspective view along the crystallographic b-axis of 2 (Me,Te),O(I)OH - H,O (7) showing the association of the 2D-polymer strings by secondary

Te- - -1 interactions (blue broken bonds).

aqueous solution of 7 reacts basic, which makes the pres-
ence of hydroxonium ions improbable.

The base hydrolysis of C4HgTel, (8) with an excess of
aqueous NaOH solution afforded the tritelluroxane diio-
dide (C4HgTe);0,1, (9) in excellent yield as colourless
crystals

3C4HgTel, +4NaOH — (C4H8Te)30212 (5)
8 _2H,0 0

—4Nal

The molecular structure and supramolecular association of
9 is shown in Fig. 6. Selected bond parameters and crystal
and refinement data are collected in the caption of Fig. 6
and Table 1, respectively. Again, the spatial arrangement
around the Te atoms is trigonal bipyramidal. Like in com-
pounds 3 and 5, the coordination of the terminal Te atoms
(Tel and Te3) is distorted. The average Te—O bond length
of Tel and Te2 (1.94(1) A) is shorter than the average Te-
O bond length of Te2 (2.11(1) A). The average Te-I bond
lengths of 3.322(2) A is longer than in C4HgTel, (8) being
2.925(1) A [12] and resembles that of 3 and 5. Besides the
primary Te-I bonds, there are a number of secondary

Te- - -I contracts ranging from 3.636(2) to 4.021(2) A that
connect adjacent molecules in the crystal lattice. Thus,
Tel is involved in one secondary contact, whereas Te2
and Te3 reveal two such contacts. Once crystallized from
the mother liquor, the tritelluroxane 9 is virtually insoluble
in all solvents, with the exception of methanol where it is
sparingly soluble. The '"H NMR spectrum of 9 reveals
two equally intense signals at ¢ 2.86 and 2.40, which sug-
gest that all C4HgTe moieties are magnetically equivalent
in solution. Presumably electrolytic dissociation takes place
upon dissolution in methanol.

3. Experimental
3.1. General

The diorganotellurium compounds R,Tel, (1, R =
p-MeOCgHy4 [18]; 4, R = Me [19]), (p-MeOCeHy),TeO (2)
[4], Me,Te(OH), (6) [19], C4HgTel, (8) [20] have been pre-
pared according to literature procedures. The "H and '*C
NMR spectra were recorded using Jeol GX 270 and Varian
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structure and

Fig. 6. Molecular supramolecular association of
(C4HgTe);0,1, (9) showing 30% probability ellipsoids and the crystallo-
graphic numbering scheme. Symmetry codes used to generate equivalent
atoms: a=x, l+y, z, b=1—x, =05+, 1.5—z, ¢c=2—-x, 05+,
1.5 — z. Selected bond parameters [A, °J: Tel-O1 1.93(1), Tel-I1 3.303(2),
Tel---12a 4.021(2), Tel-C10 2.14(2), Tel-C13 2.13(2), Te2-O1 2.16(1),
Te2-02 2.06(1), Te2- - -I1b 3.662(2), Te2- - -12¢ 3.918(2), Te2-C20 2.11(1),
Te2-C23 2.13(2), Te3-02 1.95(1), Te3-12 3.341(2), Te3---I1b 3.687(2),

Te3---12c 3.636(2), Te3-C30 2.18(2), Te3-C33 2.14(2); Ol-Tel-II
179.2(4), O1-Tel-CI10 93.9(6), Ol-Tel-C13 92.7(7), I11-Tel-C10
85.3(5), I11-Tel-CI3 87.4(5), Cl0-Tel-C13 83.6(7), O1-Te2-02
165.7(5), O1-Te2-C20 82.2(6), Ol-Te2-C23 86.4(6), 02-Te2-C20
84.2(6), 02-Te2-C23 88.2(6), C20-Te2-C23 85.5(7), 02-Te3-I2
176.5(4), 02-Te3-C30 92.4(6), 02-Te3-C33 92.0(6), I12-Te3-C30
84.2(5), I2-Te3-C33 87.3(5), C30-Te3-C33 84.4(8), Tel-O1-Te2

115.2(6), Te2-O2-Te3 118.0(6).

300 Unity Plus spectrometers and are referenced to SiMey
('H, *C). Microanalyses were obtained from a Vario EL
elemental analyzer. Infrared spectra were recorded using
Nexus FT-IR spectrometer with a Smart DuraSamplIR.
Raman spectra were recorded using a Bruker RFS 100/S
spectrometer with a Nd:YAG laser.

3.2. Synthesis of [(p-MeOCsH,),Te],01, (3)

A mixture of (p-MeOCgH4),TeO (0.18 g, 0.5 mmol) and
(p-MeOCgHy),Tel, (0.30 g, 0.5 mmol) was dissolved in
THF (20 mL) and stirred for 1 h. With a minimum of con-
vection, a layer of hexane (30 mL) was carefully place over
this solution. Overnight crystallisation at the layer interface
afforded orange crystals of 3 (0.44 g, 0.46 mmol, 92%; m.p.
200-201°C). 'H NMR (CDCl;): d=7.84 (d, 8H,
p-O,MeCgHy), 6.76 (d, 8H, p-O,,MeCgHy), 3.75 (s, 12 H,
OCH3). >C NMR (CDCly): §=161.3 (p-O,MeC4H,),
136.8 (p-O,MeCeHy); 116.1  (p-O;MeCcHy), 114.7
(p-O,MeCgHy), 55.3 (OCH3). Raman: v = 3065w, 3050w,
3015w, 2962w, 2935w, 1583m, 1565w, 1453w, 1433w,
1401w, 1308w, 1254w, 1183w, 1060w, 1000w, 825w, 790s,
702w, 627m, 600s, 590s, 519w, 454s cm~'. Anal. Calc. for
ngHngzOsTez (95353) C, 3527, H, 2.96. Found: C,
35.33; H, 2.57%.

3.3. Synthesis of [(Me),Te],OI, (5)
Solid Me,Tel, (0.41 g, 1 mmol) was dissolved in conc.

NHj; solution (5mL). Vacuum suction was applied to
remove most of the excess NHj. Slow evaporation of the

water produced colourless crystals of 5 that slowly turned
orange red upon standing at air (0.22 g, 0.38 mmol, 76%;
m.p.: 100-102 °C (decomp.)). '"H NMR (D,0): 6 =2.62
(s, 6H, Z2J('H-'»Te) 26Hz). Raman: v = 3010w,
2916m, 1400vw, br, 1231m, 1216w, 849vw, br, 654m,
546sh, 536vs, 426vs, 249w, 211sh, 185m, 143m, 115m cm™'.
Anal. Calc. for C4H;,1,0Te, (581.15): C, 8.21; H, 2.07. Found:
C, 8.21; H, 1.68%.

3.4. Synthesis of 2 (Me,Te),0(1)OH - H;O (7)

To a solution of Me,Te(OH), (prepared in situ from
Me,Tel, (1.7g, 4 mmol)) [19] in water (20 mL) solid
Me,Tel, (0.41 g, 1 mmol) was added. Slow evaporation
of the water afforded clear crystals of 7 (310 mg,
0.64 mmol, 64%; m.p. 144-145°C). '"H NMR (D,0):
6=250 (s, 6H, 2J('H-'»Te) 25Hz). Raman: 7=
3028sh, 3009w, 2919m, 1408vw, br, 1237w, 1223w,1212w,
1016w, 650m, 556s, 546s, 535s, 499m, 470m,437m, 266m,
219m, 119s cm~'. IR ¥ = 3433m, 3302s, 3221sh, 3032sh,
3005m 2936sh, 2912m, 1641m, 1402m, 1233m, 1219m,1209m,
1101m, br, 1015m, 886m, 874sh, 858m, 827m,811m, 652s,
564m, 546m, 534mcem~'. Anal. Calc. for C4H310,.
Te, - 1H,0 (486.26): C, 9.92; H, 2.91. Found: C, 9.92; H,
2.52%.

3.5. Synthesis of (C4HgTe);051, (9)

Solid C4HgTel, (0.72 g, 1.65 mmol) was suspended in
methanol (50 ml) and 4 ml of NaOH (5 M) was added.
The coloured solution became clear and the remaining
iodide dissolved. The reaction mixture was filtrated and
another portion of the NaOH (2 ml) was added. Slow evap-
oration of the solvent produced colourless crystals of 9.
(0.42g, 0.5mmol, 91%; m.p. 185°C) decomp. 'H
NMR(CD;0OD): 6§ =2.86 (m, 2H), 2.40 (m, 2H). IR:
v = 3422s, br 3010w, 2989w, 2944m, sh, 2921m, 2854m,
1620m, br, 1449w, 1436m, 1399m, 1389m, 1326vw, 1301m,
1237m, 1230m,sh, 1182m, 1150w, 1140w, 1086m,1079m, sh,
1041m, sh, 1033m, 957w, 943m, 871w, 853m, 824w, 802m,
756m, 736m, 668s, 599vs br, 563s, 552s, 532s. Anal. Calc.
for (C4HgTe);0,1; (836.93): C, 17.22; H, 2.89. Found: C,
17.18; H, 2.50%.

3.6. X-ray crystallography

Intensity data were collected on a Bruker smarT 1000
area detector (3, 1a, 5, 7) or a STOE IPDS 2T area c}etector
(9) with graphite-monochromated Mo Ka (0.7107 A) radi-
ation. Data were reduced and corrected for absorption
using the programs saINT and saDABs [21]. The structures
were solved by direct methods and difference Fourier syn-
thesis using sHELXs-97 implemented in the program wiINGX
2002[22]. Full-matrix least-squares refinements on F>, using
all data. All non-hydrogen atoms were refined using aniso-
tropic displacement parameters. Hydrogen atoms attached
to carbon atoms were included in geometrically calculated
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positions using a riding model and were refined isotropical-
ly. For 7, the hydrogen atom H4 attached to O4 was
located during the refinement and was also refined isotrop-
ically. The absolute configuration of 9 was determined by
examination of the Flack parameter 0.00(14). Figures were
created using DIAMOND [23].
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Appendix A. Supplementary material

CCDC 671469, 671470, 671471, 671472 and 671473 con-
tain the supplementary crystallographic data for this paper.
These data can be obtained free of charge from The
Cambridge Crystallographic Data Centre via www.ccdc.
cam.ac.uk/data_request/cif. Supplementary data associ-
ated with this article can be found, in the online version,
at doi:10.1016/j.jorganchem.2007.12.006.
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