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A series of low-valent intramolecularly coordinated organotellurium compounds incorporat-
ing the 8-(dimethylamino)-1-naphthyl group has been synthesized by the organolithium route.
Insertion of elemental tellurium into the Li—C bond of RLi (2) affords the tellurolate RTeL.i
(3) (R = 8-(dimethylamino)-1-naphthyl). Oxidative workup of 3 gives dark red ditelluride 4
in moderate yield. Reaction of 2 with “PhTeBr” afforded telluride 5. Interestingly, the
reaction of 2 with Tel, afforded the stable tellurenyl iodide 6 instead of the expected telluride
R,Te. Controlled bromination of ditelluride with bromine in chloroform gave stable tellurenyl
bromide 7 whereas bromination with excess bromine leads to the isolation of tellurium(lV)
tribromide 8. Ditelluride 4 was found to be inert to the reactions with diazomethane and
reducing agents like NaBH,, NaH, and LiAlH;. The compounds were characterized by
elemental analysis, NMR (*H, $3C, 1?5Te), and mass spectroscopic techniques. For three of
these compounds R;Te; (4), RTePh (5), and RTeBr (7) the molecular structures in the solid
state have been determined by X-ray diffraction studies. All the three complexes which
have been structurally characterized have a T-shaped geometry around the central tellurium
atom. Though there are weak Te---N interactions in the solid state, in solution pyramidal
inversion at the N-center is not blocked and as a result, the NMe; signals are observed as
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sharp singlets in the *H NMR spectra.

Introduction

Molecules having an intramolecular Te---N interac-
tion have attracted considerable current attention.?
These molecules are remarkably versatile as they afford
(a) stable tellurenyl halides,® (b) monomeric volatile
tellurolates,® and (c) hybrid multidentate ligands con-
taining “hard” nitrogen or oxygen in addition to the
“soft” tellurium.* Whereas several examples of hybrid
ligands incorporating sp? nitrogen atoms, e.g. azoben-
zene,® azomethines,® and pyridines,” are known, very
few examples, however, of organotellurium ligands
containing sp? nitrogen are known.8
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Recently we reported synthesis of stable tellurenyl
halides,® hybrid ligands,’® and volatile selenolates!!
derived from N,N-dimethylbenzylamine. We report
here the preparation, structural characterization, and
some observations on reactivity of organotellurium
compounds derived from another sp® nitrogen-contain-
ing substrate, N,N-dimethylnaphthylamine. This ligand
was originally introduced by Van Koten and co-workers
in investigations of stereochemistry and fluxionality of
organotin and other metal complexes.?2 [8-(Dimethy-
lamino)-1-naphthyl]trimethyltin had an exceptional
reactivity in the redistribution reaction with trimeth-
yltin chloride or bromide. Later on this has been
extensively used by Corriu and co-workers to synthesize
organosilyl compounds,’® where intramolecular coordi-
nation generally results in chelated pentacoordinate
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species which are models for the intermediates involved
in nucleophilic displacement at silicon. They have also
investigated phosphorus derivatives of the ligand. This
ligand was expected to facilitate better intramolecular
Te---N coordination due to the rigid and planar geom-
etry of the ligand. Here we also compare the reactivity
of the new class of compounds with those derived from
the more flexible 2-((dimethylamino)methyl)phenyl
ligand.10

Experimental Section

General Procedures. Air-sensitive reactions were carried
out under inert atmosphere. Solvents were purified and dried
by standard techniques. All chemicals used, e.g. N,N-dimeth-
ylnaphthylamine (Fluka) and n-butyllithium (E Merck), were
reagent grade and were used as received. Reagent grade
tellurium powder was purified by washing with concentrated
hydrochloric acid to remove TeO., followed by several washings
with water to remove the acid and finally with methanol and
diethyl ether, and dried before use. [8-(Dimethylamino)-1-
naphthyl]lithium etherate!?® was prepared by metalation of
N,N-dimethylnaphthylamine with n-BuLi in ether at room
temperature for 24 h. Diphenyl ditelluride!® and Tel,!® were
prepared as reported. The melting points were recorded in
capillary tubes on a Veego melting point apparatus and are
uncorrected. 'H (299.94 MHz), 13C (75.42 MHz), and ?Te
(94.75 MHz) NMR spectra were recorded on a Varian VXR
300S spectrometer at the indicated frequencies. Chemical
shifts cited were referenced to internal TMS (*H, *3C) and
external Te(Et,CNSy), (**°Te). The assignments of carbons in
the 13C NMR spectra are in accordance with the figure in ref
17. Elemental analyses were performed on a Carlo Erba
elemental analyzer Model 1106. Mass spectra are reported
as m/e (ion percent relative intensity). In the case of an
isotopic pattern, the value given is for the most intense peak.

Synthesis of Bis[8-(dimethylamino)-1-naphthyl] Di-
telluride (4). To a suspension of [8-(dimethylamino)-1-
naphthyl]lithium etherate (2) (6 mmol) was rapidly added
elemental tellurium (0.8 g, 6 mmol). After 3 h, all tellurium
was consumed to give a yellow solution of lithium naphtha-
lenetellurolate 3. To this, distilled water (10 mL) was added
and complete oxidation was affected by passing oxygen for 0.5
h. The resulting organic layer and dichloromethane extracts
from the aqueous layer were combined, dried over anhydrous
sodium sulfate, and concentrated in vacuo. The residue was
washed with acetonitrile to separate out the reddish yellow
precipitate of ditelluride 4. Recrystallization of this from
chloroform/acetonitrile (1:1) afforded 4 as yellow flakes (0.8 g,
44%, mp 200 °C (dec)). Anal. Calcd for C24H24N2Te,: C, 48.39;
H, 4.06; N, 4.70. Found: C, 48.40; H, 4.11; N, 4.72. *H NMR
(CDCl3): ¢ 8.08—7.11 (m, 12H, aromatic H), 2.87 (s, 12H,
NMe). ¥C NMR (CDCl3): § 150.18 (Cs), 137.45 (C,), 135.16
(Cio), 131.64 (Cy), 127.46 (C4), 126.89 (Cs), 126.46 (Cs), 125.40
(Ce), 118.53 (C7), 103.34 (Cy), 47.23 (NMey). »Te NMR
(CDCl3): 6 —372.6. Mass spectra (El): m/e 594 (M* — 2, 13%),
297 (CioHgNMe,Te, 80%), 284 (CioHeNMeTe, 13.2%), 169
(C10HsNMe,, 38%), 154 (C1oHsNMe, 100%).

(14) Chuit, C.; Corriu, R. J. P.; Monforte, P.; Reye, C.; Declercq, J.
P.; Dubourg, A. Angew. Chem., Int. Ed. Engl. 1993, 32, 1430.

(15) Schutz, P.; Klar, G. Z. Naturforsch. B 1975, 30.

(16) Brauer, G. Handbook of Preparative Inorganic Chemistry, 3rd
ed.; Academic Press: New York, 1975—1981.

(17) Figure:
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Synthesis of 8-(Dimethylamino)-1-naphthyl Phenyl
Telluride (5). A solution of “PhTeBr”® was prepared by
addition of bromine (0.48 g, 3 mmol) in benzene (6 mL) to a
solution of Ph,Te; (1.245 g, 3 mmol) in dry diethyl ether (60
mL) at —78 °C. The solution was stirred for 15 min in an ice
bath. The resulting suspension of black “PhTeBr” was trans-
ferred to the suspension of [8-(dimethylamino)-1-naphthyl]-
lithium etherate (2) in dry ether. The solution was stirred
for 2 h at room temperature, diluted with 150 mL of petroleum
ether (60—80 °C), and extracted with aqueous NH,CI (500 mL).
The organic phase was dried over sodium sulfate and the
solvent was removed under vacuum giving a viscous liquid.
On being kept overnight, 8-(dimethylamino)-1-naphthyl phenyl
telluride (5) separated off as off-white needle-shaped crystals.
An additional yield was obtained by column chromatography
of the mother liquor over silica gel. The unreacted Ph,Te, was
removed by elution with petroleum ether (60—80 °C) followed
by elution with dichloromethane/petroleum ether (10:90) to
afford 5 (0.6 g, 26.3%, mp 119 °C). Anal. Calcd for CigH17-
NTe: C, 57.66; H, 4.57; N, 3.74. Found: C, 58.10; H, 4.62; N,
3.73. 'H NMR (CDCl3): ¢ 8.01-7.06 (m, 11H, aromatic H),
2.77 (s, 6H, NMey). C NMR (CDCl3): 6 150.51 (Cg), 141.19
(C12), 135.40 (Cip), 131.47 (Cy), 130.85 (C,), 129.32 (C13), 128.10
(Ci4), 126.92 (C4), 126.55 (Cs3), 125.86 (Cs), 125.52 (Cg), 122.61
(C1), 118.94 (Cy), 115.98 (Cu1), 47.22 (NMey), ?Te NMR
(CDCl3): 6 —124.6. Mass spectra (El): m/e 377 (M*, 65%),
300 (CioHsNMe,Te, 25%), 283 (CioHsNMeTe, 14.6%), 270
(C10HeNTE, 5.6%), 205 (Ce¢HsTe, 13%), 170 (C1o0HsNMe,, 80%),
161 (100%), 155 (C10HsNMe, 56%).

Synthesis of [8-(Dimethylamino)-1-naphthyl]tellurium
lodide (6). Toasuspension of [8-(dimethylamino)-1-naphthyl]-
lithium etherate (2) (6 mmol) was added Tel; (1.2 g, 3 mmol),
and the mixture was stirred for 2 h. Then the reaction mixture
was poured into ice water and extracted with diethyl ether.
The ether extract was dried over anhydrous sodium sulfate
and concentrated in vacuo. The residue was chromatographed
over SiO,. The reddish brown solid was eluted out using
dichloromethane. Reddish brown needles of 6 were obtained
on evaporation of CH.CI, (0.1 g, 4.2%, mp 150 °C). Anal.
Calcd for C1,H1NTel: C, 33.93; H, 2.85; N, 3.30. Found: C,
34.33; H, 3.01; N, 3.32. *H NMR (CDClg): 6 8.18—7.45 (m,
6H, aromatic H), 3.17 (s, 6H, NMey). 3C NMR (CDCl3): 6
147.58 (Cs), 135.97 (C;), 134.73 (C1g), 131.5 (Cy), 129.06 (C4),
127.95 (Cs), 126.7 (Cs), 125.75 (Cs), 117.45 (C;), 108.68 (Cy),
51.76 (NMey). ?5Te NMR (CDCIs): 6 406. Mass spectra (El):
m/e 424 (M+ - 1, 22%), 297 (CmHsNMezTe, 100%), 284 (CmHs-
NMeTe, 19.1%), 170 (CioHeNMe,, 71.6%), 155 (CioHsNMe,
63.4%), 140 (C1oHsN, 24%), 127 (Te/CioHs, 72%).

Synthesis of [8-(Dimethylamino)-1-naphthyl]telluri-
um(l1) Bromide (7). A solution of bromine (0.058 g, 0.36
mmol) in chloroform (10 mL) was added to a stirred solution
of ditelluride 4 (0.217 g, 0.36 mmol) in chloroform (50 mL) at
0 °C. After addition the solution was stirred for an additional
1 h. The excess of the solvent was evaporated under vacuum
to reduce the volume to 20 mL. The product 7 precipitated
on cooling as a light brown crystalline solid (0.24 g, 88.8%,
mp 143 °C). Anal. Calcd for C;,H12NTeBr: C, 38.15; H, 3.20;
N, 3.71. Found: C, 38.21; H, 3.22; N, 3.59. 'H NMR (CDCl,):
0 8.17—7.42 (m, 6H, aromatic H), 3.23 (s, 6H, NMe,). *C NMR
(CDCls): 6 147.97 (Cs), 134.88 (C10), 131.88 (C>), 131.40 (Cy),
128.92 (C,4), 128.05 (Cs), 126.16 (Cs), 125.76 (Ce), 117.69 (Cy),
114.73 (Cy), 52.64 (NMe). ?5Te NMR (CDCl3): 6 678.

Synthesis of [8-(Dimethylamino)-1-naphthyl]telluri-
um(1V) Tribromide (8). A solution of bromine (0.24 g, 1.5
mmol) in chloroform (10 mL) was added dropwise to a stirred
solution of 4 (0.3 g, 0.5 mmol) in chloroform (50 mL) at =5 °C
over a period of 1 h. The mixture was stirred for 2 h. The

(18) Gysling, H. J.; Luss, H. R. Organometallics 1984, 3, 596.
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Table 1. Crystallographic Data and Measurements for 4, 5, and 7

compound
4 5 7
Crystal Data
empirical formula Co4H24N,Te, CigH17NTe C12H12NTeBr
color; habit yellow plate off-white needle orange needle
cryst size (mm) 0.39 x 24 x 21 05x5x3 03x2x8
cryst system orthorhombic monoclinic orthorhombic
space group P2,2:2, P2:/n Pna2,
unit cell dimens a—c (A)2 7.4300(10), 10.1870(10), 29.894(4) %g.ggggggﬁ.o%(a (8 =92.59(2)°) 12.228(3), 9.173(1), 10.987(2)
V (A3) 2277.9(5) 1531.6(9) 1232.4(7)
z 4 4
fw 595.65 374.93 377.74
D(calc) (Mg/m?) 1.737 1.626 2.036
abs coeff (mm~1) 2.573 1.932 5.60
F(000) 1144 736 712
Measurement of Intensity Data
T (K) 173(2) 130(2) 296
0 range for data collcn (deg) 2.11-30 2.06—25 2-25
index range 0<h=<10,0=k=<14,0<1<42 0=h=<14,0<k=<9,-18=<1<18 0=<h=14,0=<k=10,0=<1=<12
tot. reflns collcd 3782 2849 1278
indepdt refins 3782 2704 942
abs corr semi-empirical from y scans semi-empirical from y scans Lorentz—polarization

0.575 and 0.792
full-matrix least squares on F2

max and min transm
refinement method
data/restraints/params 3781/0/260

final R indices (%) R =4.41, wR2 = 10.82 [I > 20(1)]
largest diff peak and hole (e A=3) 1.98, —1.26

2aand b for 5.

precipitated tribromide was filtered out and washed with
chloroform (0.4 g, 74% mp 200 °C (dec). Anal. Calcd for
C12HioNTeBrs: C, 26.81; H, 2.25; N, 2.61. Found: C, 27.04;
H, 2.16; N, 2.45. 'H NMR (CDCls): ¢ 8.93-7.3 (m, 6H,
aromatic H), 3.47 (s, 6H, NMe). %Te NMR (DMSO): ¢ 585,
563 (major), 542.

X-ray Structural Determinations of 4, 5, and 7. Dif-
fraction-quality single crystals of 4 were obtained by slow
evaporation of a solution of 4 in chloroform and acetonitrile
(2:1). Yellow plates were formed on standing for 3 days at
room temperature. Off-white needles of 5 were obtained on
standing the mother liquor overnight which were found to be
of X-ray-quality. Red needles of 7 were obtained from chlo-
roform on cooling. Suitable specimens were mounted on glass
fibers, and data sets were collected on a Siemens R3m/v
diffractometer using graphite-monochromated Mo Ka radia-
tion (1 = 0.7107 A). For 7 all the measurements were made
on a Rigaku AFCG65 diffractometer with graphite-monochro-
mated Mo Ko radiation. Details of crystal structure determi-
nation and refinement parameters are given in Table 1.

The structure of 4 was solved by direct methods. The non-
hydrogen atoms were refined anisotropically. The final cycle
of full-matrix least-squares refinement, based on 3781 ob-
served reflections [I > 2¢(l)] and 260 variable parameters,
converged with unweighted and weighted agreement factors
of R = 441 and wR2 = 10.82%. All calculations were
performed using the Siemens SHELXTL PLUS (PC version).1®
For 5, a total of 2704 independent intensities were measured
at 130 K. The data were corrected for absorption by means of
1 scans. The structure was solved by direct methods and
refined by full-matrix least squares on F? using SHELX-93.2°
The unweighted and weighted agreement factors were R =
2.15 and wR2 = 6.13%. For 7, the data were collected at 293
K using the w-scan technique. A total of 1278 reflections were
collected. An empirical absorption correction using the pro-
gram DIFABS?! was applied which resulted in transmission
factors ranging from 0.96 to 1.04. Data were corrected for
Lorentz and polarization. The structure was solved by direct

(19) SHELXTL PLUS; X-ray instruments Group, Nicolet Instru-
ments Corp., Madison, WI 53711, 1983.

(20) Sheldrick, G. M. SHELXL 93 Program for the refinement of
Crystal Structure, University of Gottingen, Gottingen, Germany, 1993.

(21) Walker, N.; Stuart, D. Acta Crystallogr. 1983, A39, 158.

0.537 and 0.570 0.96 and 1.04

full-matrix least squares on F2 full-matrix least squares
2704/0/183 942/0/180

R =2.15, wR2 = 6.13 [I > 20(1)] R=2.0,wR2 =22l > 30(l)]
0.302, —0.880 0.28, —0.35

methods using SHELX?? and refined by the Texsan package.?®
All non-hydrogens were refined anisotropically. Neutral atom
scattering factors were taken from Cromer and Waber.?* The
final cycle of full-matrix least-squares refinement based on 942
observed reflection [I > 3.00(1)] and 180 variable parameters
converged with unweighted and weighted agreement factors
of 2% and 2.2%. All hydrogens refined isotropically except
H14, which was left at its calculated position.

Results and Discussion

Lithium naphthalenetellurolate 3 (Scheme 1) was
generated by the reaction of 2 with tellurium powder.
Aqueous oxidative workup of the tellurolate afforded a
reddish-yellow ditelluride (4). The telluride 5 was
synthesized by reacting “PhTeBr” with 2. Synthon 2
was treated with Tel, in order to get R,Te. The reaction
did not occur as expected and gave many products (by
TLC). The stable reddish brown product obtained after
column chromatography over silica gel was identified
as RTel (6). Controlled bromination of 4 (1:1) afforded
tellurium(11) bromide (7), and with an excess of bromine
(1:3) tellurium(1V) tribromide (8) was obtained.

RTeLi (3) was treated with methyl iodide to get
RTeMe. Initially there was indication for the formation
of RTeMe (by TLC). However, 0.5 h of stirring followed
by workup of the reaction mixture afforded a yellow
powder in 70% yield which on analysis was found to be
ditelluride 4. Reduction of ditelluride 4 with NaBHa4,
NaH, and LiAlIH4 was attempted to generate RTeNa (R
= N,N-dimethylnaphthylamine) with the aim to prepare
the RTeR! type of ligand. However, the reactions were
unsuccessful. In all cases workup led to the isolation
of the ditelluride. The reaction of ditelluride suspended

(22) Sheldrick, G. M. SHLEX 76. Program for crystal Structure
Determination, University of Cambridge, England, 1976.

(23) Texray Structure Analysis Package, Molecular Structure Corp.,
1985.

(24) Cromer, D. T.; Waber, T. International Tables for X-ray Crystal-
lography; Kynoch Press: Birmingharm, England, 1974; Vol. IV.
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Scheme 1
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a Key: (i) n-BuLi/Et,0; (ii) PhTeBr; (iii) Te?, (iv) [O]; (v) Tely;
(vi) Bry (1/M)/CHCIg; (vii) Br, (excess)/CHCIs.

in ether or tetrahydrofuran with diazomethane was also
unsuccessful. This may be due to the poor solubility of
the ditelluride. The ditelluride is soluble only in dichlo-
romethane or chloroform and insoluble in most polar
solvents. No mixed solvents were used to dissolve the
ditelluride. The poor reactivity of ditelluride toward
diazomethane may also be due to the enhanced stability
of the ditelluride due to strong intramolecular coordina-
tion (vide infra).

Complexation behavior of 4 with Pd(CsHsCN).Cl, was
studied. Addition of Pd(Il) ion to a solution of 4 in
dichloromethane resulted in immediate precipitation of
a black powder presumably tellurium. Recently Tamao
et al.Z> have reported related unusual reactivity of the
Si---Si bond in trisilanes containing the 8-(dimethy-
lamino)-1-naphthyl group toward palladium-catalyzed
reaction. The intramolecular coordination of the dim-
ethylamino group facilitates this transition metal cata-
lyzed cleavage reaction.

These compounds were characterized by elemental
analysis, mass spectroscopy, IR and NMR (*H, 3C, and
125Te) studies. Mass spectra (El at 70 eV) of 4—6 show
molecular ion peaks, although in the case of 4 the
relative intensity is low. In addition compounds show
strong peaks at m/e 297, 170, and 155 corresponding to
C12H12NTe, CioH1oN, and Ci11HgN, respectively.

In solution, the Te--*N interaction is so weak that the
two methyl groups on nitrogen in 4—7 are observed as
a sharp singlet in 'H and 3C NMR. This probably
indicates a pyramidal inversion at the nitrogen center
of the NMe; group in solution. The chemical shifts
values of the NMe; resonances in 4—7 are not sensitive
to the anticipated Te--*N bond. The 13C values of NMe;

Menon et al.

group carbons of 4 and 5 are found at 47.2 ppm, which
is close to that of 1 (46.2 ppm). When a bromo (7) or
iodo (6) group is substituted at the tellurium center, a
downfield shift of this resonance (51.8, 52.6 ppm,
respectively) is observed. The tribromide (8) has poor
solubility in chloroform, and NMR spectra were recorded
both in CDCIl3 and DMSO-ds. The spectrum in CDCl3
was as expected whereas the 'H NMR spectrum in
DMSO-d;s exhibited additional signals near the NMe;
region, suggesting the presence of more than one species
in the solution which arises due to DMSO coordination.

125Te chemical shifts are cited in the Experimental
Section and are found to be sensitive to the nature of
the substituent group bonded to the tellurium atom. The
R,Te; signal is at a more shielded position (—372.6 ppm)
than that for R;Te (—124.6 ppm). When electronegative
groups are bonded to tellurium, the shielding at the
tellurium nucleus decreases significantly. Thus chemi-
cal shifts for the halides are more positive than those
of the ditelluride or telluride. The signals for bromides
(7, 8) are observed at deshielded positions (678, 563
ppm, respectively) compared to the iodide (6) (406 ppm).

It is interesting to compare the structure and reactiv-
ity of these tellurium ligands with the analogous ligands
derived from the more flexible 2-((dimethylamino)-
methyl)phenyl substrate. Whereas 2-NMe,CH,CgH4Li
reacted rapidly with Tel; to give (2-NMe,CH,CgH,),Te
in excellent yield,1° the reaction of 2 with Tel, failed to
give the desired product. 2-NMe,CH,CsH4TeLi reacts
with methyl iodide to give RTeCH3 in moderate yield,
while 3 failed to give the expected product and afforded
the ditelluride 4. A similar behavior of reactivity was
observed for the ditelluride 4 toward diazomethane.

The 125Te NMR chemical shifts of tellurium com-
pounds derived from N,N-dimethylnaphthylamine ap-
pear at a downfield position from that of analogous
compounds derived from N,N-dimethylbenzylamine. For
example the chemical shift of 5 appears at 6 —124.6
whereas that for 2-Me,CH,C¢H4TePh appears at o
—198. The above observations are quite similar to those
observed for the related phosphorus derivatives of the
2-((dimethylamino)methyl)phenyl ligand and 8-(dim-
ethylamino)-1-naphthyl ligand.'* The rigidity of the
naphthalene skeleton imposes a close approach of the
potential donor nitrogen and acceptor tellurium as
evident by the shorter Te-:*N distance in 5 (2.713(1) A)
compared to the Te---N distance in (2-NMe,CH>CgHy)»-
Te (3.048, 3.145 A). Although room-temperature H
and 13C NMR data indicate a weaker Te:-*N inter-
action in solution, the 1*Te NMR data and the observed
Te---N distances in the solid state indicate a stronger
Te---N interaction in these complexes compared with
analogue complexes derived from N,N-dimethylbenzy-
lamine.

Molecular Geometry and Crystal Structure of
Complex 4. The molecular structure of 4 with atom
numbering is shown in Figure 1. Selected bond lengths
and bond angles are given in Table 2. The crystal
structure involves packing of four discrete molecules in
the unit cell. The Te(1)—Te(2) bond length of the
ditelluride [2.765(1) A] is slightly higher than the sum
of the Pauling single2® bond covalent radii (2.74 A). The
longer Te—Te distance is presumably due to a strong

(25) Tamao, K.; Tarao, Y.; Nakagawa, Y.; Nagata, K.; Ito, Y.
Organometallics 1993, 12, 1113.

(26) Pauling, L. The Nature of the Chemical Bond, 3rd ed.; Cornell
University Press: Ithaca, NY, 1960.
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Figure 1. Molecular structure of 8-(dimethylamino)-1-
naphthyl ditelluride (4).

Table 2. Bond Lengths (A) and Bond Angles (deg)
for 4

Te(1)—Te(2) 2.765(1) Te(1)-C(11) 2.130(5)
Te(2)—C(21) 2.126(5) C(19)-C(110)  1.439(8)
C(19)—C(18) 1.436(9) C(19)—C(11) 1.419(8)
C(110)-C(14)  1.397(9) C(110)-C(15)  1.417(10)
C(23)-C(22) 1.419(7) C(23)—C(24) 1.382(8)
C(29)—C(21) 1.418(6) C(29)-C(210)  1.430(7)
C(29)—C(28) 1.427(7) C(18)—N(1) 1.435(8)
C(18)—C(17) 1.343(11)  N(1)-C(112) 1.455(7)
N(1)-C(111) 1.436(10)  C(21)—-C(22) 1.384(6)
C(210)-C(24)  1.395(9) C(210)-C(25)  1.409(8)
C(12)-C(11) 1.381(8) C(12)—C(13) 1.417(9)
N(2)—C(28) 1.406(8) N(2)—C(212) 1.468(8)
N(2)—C(211) 1.492(8) C(25)—C(26) 1.360(11)
C(27)—C(28) 1.406(9) C(27)—C(26) 1.405(10)
C(14)-C(13) 1.361(9) C(15)—C(16) 1.367(13)
C(16)—C(17) 1.395(13)

Te(2)-Te(1)-C(11)  100.9(1) Te(1)-Te(2-C(21)  99.5(1)
C(110)-C(19)—C(18) 117.9(5) C(110)—C(19)-C(11) 118.7(5)
C(18)—C(19)-C(11) 123.4(5) C(19)-C(110)—C(14) 120.3(5)
C(19)—C(110)—C(15) 118.0(6) C(14)—C(110)—C(15) 121.7(6)
C(22)—C(23)-C(24) 119.0(6) C(21)—C(29)—C(210) 118.7(4)
C(21)—C(29)—C(28) 122.7(4) C(210)—C(29)—C(28) 118.6(4)
C(19)-C(18)—-N(1)  116.4(5) C(19)-C(18)—C(17) 119.8(6)
N(1)-C(18)-C(17)  123.7(7) C(18)-N(1)-C(112) 111.1(5)
C(18)-N(1)-C(111) 115.8(6) C(112)—-N(1)—-C(111) 110.3(6)
Te(2)-C(21)—C(29) 121.0(3) Te(2)—C(21)-C(22)  119.2(3)
C(29)-C(21)-C(22) 119.7(4) C(29)-C(210)—C(24) 119.7(5)
C(29)—C(210)—C(25) 119.9(5) C(24)—C(210)—C(25) 120.4(5)
C(11)-C(12)-C(13) 122.4(6) Te(1)-C(11)—C(19)  121.9(4)
Te(1)-C(11)-C(12)  119.0(4) C(19)-C(11)-C(12) 118.4(5)
C(23)-C(22)-C(21) 121.2(5) C(23)—C(24)—C(210) 121.3(5)
C(28)-N(2)-C(212) 113.3(5) C(28)-N(2)-C(211) 111.6(6)
C(212)-N(2)-C(211) 112.0(5) C(210)—C(25)—C(26) 120.8(6)
C(28)—C(27)—C(26)  120.8(6) C(110)—C(14)—C(13) 120.7(6)

C(29)-C(28)-N(2)  118.0(5) C(29)-C(28)—C(27) 119.2(5)
N(2)-C(28)—-C(27)  122.8(5) C(12)—C(13)—-C(14) 119.1(6)
C(110)—C(15)—C(16) 122.4(7) C(25)—C(26)—C(27) 120.6(6)
C(15)—C(16)—C(17) 118.0(8) C(18)—C(17)—C(16) 123.4(8)

Te-:*N interaction. Recently Sandman et al.?” have
reported the crystal structures of two conformational
polymorphs of bis(2-naphthyl) ditelluride, where Te(1)—
Te(2) distances are 2.7089(7) and 2.7179(6) A. The
lower melting polymorph has a transoid conformation
(C—Te—Te—C > 90°) while the higher melting poly-
morph has a cisoid conformation (C—Te—Te—C < 90°),
and on the basis of DSC curve, the cisoid structure is
found to be more stable. In the case of 4 the C(11)—
Te(1)—Te(2)—C(21) torsion angle is —81.2(2)° and thus
has a cisoid conformation. Other Te—Te distances from
recent X-ray structure determinations of diaryl ditel-
lurides vary from 2.665(2) to 2.746 A.602829 The dis-
tances Te(1)—C(11) [2.130(5) A] and Te(2)—C(21) [2.126-

(27) Sandman, D. J,; Li, L.; Tripathy, S.; Stark, J. C.; Acampora, L.
A.; Foxman, B. M. Organometallics 1994, 13, 348.

(28) Zingaro, R. A.; Herrera, C.; Meyers, E. A. J. Organomet. Chem.
1986, 306, C36.
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Figure 2. Molecular Structure of 8-(dimethylamino)-1-
naphthyl phenyl telluride (5).

(5) A] are also slightly longer than the sum of the
Pauling single-bond covalent radii for a Te—C(sp?) single
bond, 2.11 A, but are similar to the values found in bis-
(2-naphthyl) ditellurides [2.135(6), 2.127(5) A]. The Te-
(2)—N(1) and Te(2)—N(2) distances (2.743(5) and 2.699-
(5) A) are much higher than the sum of the covalent
radii but are within the van der Waals distance of 3.61
A3 and therefore can be considered as a weak interac-
tion. In fact the Te---N distances in this ditelluride are
shorter than those recently reported for bis[2-(hydroxy-
iminomethyl)phenyl] ditelluride [2.822 and 2.876 A]
where nitrogen is in the sp? state.®® In bis(dimethy-
lamino)formy! ditelluride, where N is in the sp? state,
the Te:--N distance is 3.019(12) A.22 Due to the Te--:N
interaction the geometry around each central tellurium
atom is T-shaped. The Te:--Te intermolecular distance
is 5.666(1) A and is greater than the sum of the van
der Waals distance (4.4 A).30

Molecular and Crystal Structure of Complex 5.
The molecular structure of 5 is shown in Figure 2.
Selected bond lengths and bond angles are given in
Table 3. The crystal structure consists of discrete
molecules linked by weak intermolecular Te-:-Te con-
tacts. The unit cell comprises the packing of four
discrete molecules. The tellurium atom is bonded to two
carbon atoms with Te—C(10) = 2.138(3) A and Te—C(11)
= 2.151(3) A. These distances are slightly longer than
the sum of the Pauling single-bond covalent radii for a
Te—C(sp?) single bond (2.11 A) but are in good agree-
ment with related structures [i.e. 2.138(6) and 2.144(6)
A'in RTe(CsHsOEt-p) (R = 2-(2-pyridyl)phenyl)®]. The
bond configuration about tellurium is V-shaped with the
angle C(10)—Te—C(11) of 94.19(10)°. The Te—N dis-
tance of 2.713(1) A is much longer than the sum of the
covalent radii but is within the van der Waals distance
of 3.61 A30 and therefore can be considered to represent
a weak interaction. An almost identical bond length is
shown by bis[(2-isopropyliminomethyl)phenyl] telluride
[2.720(2) A].8¢ If this Te---N interaction is considered
as significant, the geometry around tellurium is T-
shaped and has a stable 10—Te—3 tellurane structure.

Examination of intermolecular distances shows that
the shortest distance between the Te atoms Te(1)---Te-
(1)* [Te(1)! is generated by the symmetry operation 1
—X, =y, 2 — 2)] is 3.909(1) A. This distance is less than
the van der Waals distance of 4.12 or 4.4 A and could
be considered as indicating a very weak interaction
between the molecules.

(29) Kalyankumar, S.; Singh, H. B.; Das, K.; Sinha, U. C. J.
Organomet. Chem. 1990, 397, 161.
(30) Bondi, A. J. Phys. Chem. 1964, 68, 441.



Downloaded by CARLI CONSORTIUM on June 30, 2009
Published on March 19, 1996 on http://pubs.acs.org | doi: 10.1021/0m950841s

1712 Organometallics, Vol. 15, No. 6, 1996

Table 3. Bond Lengths (A) and Bond Angles (deg)

for 5
Te—C(10) 2.138(3) Te—C(11) 2.151(3)
C(1)—C(2) 1.429(4) C(1)—C(10) 1.432(4)
C(1)—C(6) 1.438(4) C(2)—C(3) 1.373(4)
C(2)—-N 1.438(3) C(3)—C(4) 1.404(4)
C(4)—C(5) 1.362(4) C(5)—C(6) 1.421(4)
C(6)—C(7) 1.418(4) C(7)—C(8) 1.362(4)
C(8)—C(9) 1.408(4) C(9)—C(10) 1.381(4)
C(11)—C(12) 1.395(4) C(11)—C(16) 1.399(4)
C(12)—C(13) 1.390(4) C(13)—C(14) 1.388(4)
C(14)—-C(15) 1.384(4) C(15)-C(16) 1.390(4)
C(17)—N 1.471(4) N—C(18) 1.461(4)
C(10)—Te—C(11) 94.19(10) C(2)—C(1)—C(10) 123.9(2)
C(2)—C(1)—C(6) 117.2(2) C(10)—C(1)—C(6) 118.9(2)
C(3)-C(2)—-C(1) 121.1(3)  C(3)-C(2)-N 121.5(3)
C(1)—-C(2)—-N 117.4(2) C(2)—C(3)—C(4) 121.0(3)
C(5)—C(4)—C(3) 120.0(3)  C(4)—C(5)—C(6) 121.0(3)
C(7)-C(6)—-C(5) 121.3(3)  C(7)-C(6)—C(1) 119.1(3)
C(5)—C(6)—C(1) 119.6(3) C(8)—C(7)—C(6) 120.6(3)
C(7)—C(8)—C(9) 120.6(3) C(10)—C(9)—C(8) 121.4(3)
C(9)-C(10)-C(1)  119.2(2)  C(9)—C(10)-Te 120.2(2)
C(1)-C(10)-Te 120.6(2)  C(12)-C(11)-C(16) 119.1(3)
C(12)—C(11)-Te 120.6(2) C(16)—C(11)—Te 120.1(2)

C(13)-C(12)-C(11) 120.2(3)
C(15)—C(14)-C(13) 119.9(3)
C(15)—C(16)—C(11) 120.4(3)
C(2)-N—-C(17) 112.1(2)

C(14)-C(13)-C(12) 120.3(3)
C(14)—-C(15)-C(16) 120.1(3)
C(2)-N—C(18) 113.7(2)
C(18)-N-C(17) 111.9(2)

Table 4. Bond Lengths (A) and Angles (deg) for 7

Te—Br 2.672(1) C(3)-C(4) 1.36(1)
Te—N 2.395(6) C(4)—C(10) 1.40(1)
Te—C(1) 2.109(6) C(5)-C(6) 1.35(1)
N-C(8) 1.463(9) C(5)—C(10) 1.41(1)
N-C(11) 1.481(1) C(6)—C(7) 1.39(1)
N-C(12) 1.49(1) C(7)-C(8) 1.38(1)
c(1)-C(2) 1.37(1) C(8)—C(9) 1.40(1)
C(1)-C(9) 1.42(1) C(9)—C(10) 1.43(1)
C(2)-C(3) 1.41(1)

Br-Te—N 170.7(1)  C(3)—C(4)—C(10)  120.7(8)

Br—Te—C(1) 933(2) C(6)-C(5)—C(10)  120.7(8)

N-Te(1)-C(1) 775(2)  C(5)-C(6)—C(7) 121.3(9)

Te—N—C(8) 106.4(4)  C(6)—C(7)—C(8) 119.2(8)

Te—-N—C(11) 109.3(5) N—C(8)—C(7) 121.4(7)

Te—-N—C(12) 108.5(6)  N—C(8)—C(9) 116.8(6)

C(8)-N—C(11) 109.7(6)  C(7)—C(8)—C(9) 121.7(7)

C(8)-N—-C(12) 114.2(7)  C(1)—C(9)—C(8) 122.2(7)

C(11)-N-C(12)  108.6(7) C(1)—C(9)—C(10)  119.8(6)

Te-C(1)-C(2) 125.2(6)  C(8)—C(9)—C(10)  118.0(7)

Te—C(1)-C(9) 114.9(5)  C(4)—-C(10)-C(B)  122.7(7)

C@2)-C(1)-C(9) 119.9(7) C(4)—-C(10)-C(9)  118.4(7)

C(1)-C(2)-C(3) 1195(8) C(5)-C(10)-C(9)  118.9(7)

C(2)-C(3)-C(4)  121.7(8)

Molecular and Crystal Structure of Complex 7.
Selected bond angles and bond lengths are given in the
Table 4. The crystal structure of 7 involves the packing
of four discrete molecule in the unit cell. An ORTEP
view of this molecule is shown in the Figure 3, which
reveals that the configuration at tellurium is T-shaped,
a typical geometry for a 10—Te—3 tellurane.? The
tellurium atom is joined to a carbon atom and a bromine
atom, Te—C(1) = 2.109(6) A and Te—Br = 2.672(1) A,
with a Te---N separation of 2.395(6) A. These distances
may be compared with those of 2-(bromotelluro)-N-(p-
tolyl)benzylamine, where the Te---N distance is 2.375-
(13) A3 and (2-((dimethylamino)methyl)phenyl)tel-
lurium(ll) iodide where the Te---N distance is 2.366(4)
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Figure 3. Molecular structure of [8-(dimethylamino)-1-
naphthyl]tellurium(ll) bromide (7).

A0 This distance is slightly longer than the typical
(sp?)N-+-Te distance (2.24 A);'2 however, it may be
considered significant since it is much shorter than
Te---N distances in 4 and 5. The Te—C(1) bond length
compares with the 2.111(6) A observed for the Te—C
distance in (2-(2'-pyridyl)phenyl)tellurium(ll) bromide32
and the 2.125(16) A observed for 2-(bromotelluro)-N-(p-
tolyl)benzylamine.3! The Te—Br distance is character-
istic of such distances and is intermediate between the
2.663(3) A found for 2-(bromotelluro)-N-(p-tolyl)benzy-
lamine3° and the 2.71 A for (2-(2-pyridyl)phenyl)tellu-
rium(11) bromide.3?

Conclusions

A new family of intramolecularly coordinated low-
valent organotellurium complexes has been prepared
and characterized. In these complexes Te---N coordina-
tion was found to be stronger than the analgous
complexes derived from N,N-dimethylbenzylamine. The
stronger coordination results in enhanced stability of
the derivatives. This observation is further corrobo-
rated by the lower reactivity of the tellurolate 3 toward
methyl iodide and ditelluride 4 toward diazomethane
and reducing agents.
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