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Abstract 

A series of new asymmetric diaryltellurium dichlorides were synthesized by the transmetallation reaction of Schiff-base-type 
atylmercury compounds with 4-ethoxyphenyltellurium trichloride. All the asymmetric diaryltellurium dichlorides prepared were 
characterized by elemental analysis, IR, ‘H nuclear magnetic resonance and mass spectroscopy. The crystal structure of 
(4-ethoxyphenyl) [(Z-benaylideneamino-5-methylJphenyljtellurium dichloride shows that the coordination on tellurium can be 
considered as essentially pseudo-octahedral, with lone pair electrons occupying the forth equatorial site. The Te-N distance of 
2.905(2) A is shorter than the sum of the van der Waals radii of Te and N (about 3.7 A), indicating the substantial secondary 
intramolecular coordination between Te and N. The N --) Te intramolecular coordination holds the Schiff base moiety in 
near-planar geometry. 
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1. Introduction 

The main advantage of organomercury compounds 
as transmetallating reagents over the classical organo- 
lithium and Grignard reagents has been described in 
the literature [l]. They have been widely used in the 
synthesis of those containing ortho coordinating groups 
through transmetallation reactions. With the increasing 
interest in the effects of intramolecular coordination 
on organotellurium compounds, a number of Te’” 
compounds bearing a carbonyl (I-III) [2-41, azo (IV 
and V) [5,6] or azomethine (VI-XII) [7-91 group have 
been synthesized and characterized to possess an in- 
tramolecular 0 + Te or N + Te coordination bond. 
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Although tellurium tetrahalides can function as 
electrophiles to react with, for example, aromatic ethers 
[lo], compounds such as IV-XII are generally prepared 
by indirect methods. The reaction of tellurium tetra- 
halides or aryltellurium trichlorides with arylmercuric 
chlorides is one of the convenient methods for the 
preparation of organotellurium compounds. Singh and 
McWhinnie [7] claimed that they had synthesized the 
“ortho” tellurated Schiff bases VI and VII by the 
transmetallation reaction of the corresponding o&o 
mercurated Schiff base with tellurium tetrabromide or 
4-ethoxyphenyltellurium trichloride. Unfortunately, the 
structure of the mercurated Schiff base reported by 
Singh and McWhinnie is incorrect according to our 
systematic study on the mercuration of Schiff bases of 
substituted benzylideneanilines [ll]. In the mercurated 
derivatives of Schiff bases, the mercury atom is 
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(Iv)X=Y=Cl, 

(V) X = Cl, Y = 4-EtOC,H, 

TeX 2Y 

(IX)X=Y=Br, 

(X) X = Cl, Y = 4-EtOC,H, 

TeX *Y 

(VI) X = Cl, Br 

(VII) X = Cl, Y = 4-EtOC,H, PHI) 

TeX *Y 
(XI) X = Y = Br, 

(XII) X = Cl, Y = 4-EtOC,H, 

attached j to the ortho position of the N-phenyl ring report the synthesis of asymmetric diaryltellurium 
rather than to that of the C-phenyl ring, ‘and there dichlorides by transmetallation reaction of Schiff- 
exists an ‘intramolecular N + Hg coordination via a base-type arylmercury compounds with 4-ethoxy- 
four-membered ring. Therefore the structure of “the phenyltellurium trichloride and the X-ray crystal struc- 
“ortho” tellurated Schiff bases deduced from the “or- ture of one of the transmetallation products, (Cetho- 
tho” mercurated Schiff bases, reported by Singh and xyphenyl) [(2-benzylideneamino-5-methyl) phenyl] tel- 
McWhinnie is not convincing. In the present work, we lurium dichloride. 

TABLE 1. Syntheses and analytical data of 2a-2n 

Compound ’ Colour Yield 
;;j 

Anal. Found (calcd) (%) MS: m/z (%) 

(%o) C H N M+- Cl M+- 2C1 

2a Pale yellow 87.6 212-213 51.11 (51.40) 3.96 (4.09) 2.35 (2.73) 480(52) 445(6t$ 
2b Pale yellow 92.0 219-221 51.17 (50.77) 4.36 (4.23) 2.67 (2.58) 510(45) 475(23) 
2c Pale yellow 82.8 191-193 50.45 (50.77) 4.27 (4.23) 2.64 (2.58) 510(52) 475(41) 
2d! Pale yellow 83.0 207-209 50.47 (50.77) 4.00 (4.23) 2.88 (2.58) 510(24) 475(45) 
2e White 6 64.0 215-217 48.19 (48.17) 3.78 (3.65) 2.71 (2.55) 514(37) 479(51) 
2f White 70.0 190-192 47.75 (48.17) 3.33 (3.65) 2.37 (2.55) 514(20) 47907) 
2g Pale yellow 86.7 175-177 48.12 (48.17) 3.63 (3.65) 2.55 (2.55) 514(32) 479(49) 
2b’ White 92.8 225-227 .44.18 (44.56) 3.26 (3.38). 2.08 (2.36) 558(25) 525(63) 
2i khite 76.0 215-217 45.06 (44.56) 3.19 (3.38) 2.27 (2.36) 55809) 523(95) 
ti Yellow 98.5 250-252 47.27 (47.26) 3.62 (3.58) 5.28 (5.01) 525(29) 490(58) 
2k Yellow 76.1 237-239 47.11 (47.26) 4.04 (3.58) 5.29 (5.01) 525(20) 490(30) 
21 ’ Pale yellow 60.0 210-212 47.09 (47.18) 3.37 (3.37) 2.67 (2.62) 500(20) 46505) 
2m Yellow 70.2 224-226 43.38 (43.55) 3.12 (3.11) 2.69 (2.42) 5448) 509(13) 
2n Yellow 65.0 221-225 49.37 (49.85) 3.64 (3.97) 2.41 (2.64) 496(18) 46106) 
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TABLE 2. IR and ‘H nuclear magnetic resonance spectral data of 2a-2n 

Compound IR (cm-‘) ‘H NMR: G(pprn) 

2a 9.10 (s, lH, H-l); 8.18 (d, 2H, J= 9.0 Hz, H-10); 8.11-7.94 (m, 2H, H-3,5); 3055w, 298oW, 288oW, 1622s 1584s, 1568s 149Os, 
1475s, 125Ovs, 1038m, 885w, 82Os, 810% 760m, 
690m 

7.79 (d, lH, J= 8.2 Hz, H-7), 7.66-7.43 (m, 4H, H-2, 4, 6, 8); 7.25 Cd, 2N 
J= 4.0 Hz, H-11); 7.20 (S, lH, H-9); 4.17 (4, 2f-L J= 7.0 Hz, OCH& 2.29 (s, 

3H, Ar-CH,); 1.39 (t, 3H, J= 7.0 Hz, CH,) 

2b 

2c 

2d 

2e 

2f 

2k 

2b 

2i 

2i 

2k 

306Ow, 297oW, 291oW, 288Ow, 1621s, 16OOs, 
1582s, 1568s, 151Os, 149Os, 1475s, 125Ovs, 1038s, 
882m, 826s 819m 

3060~~ 297oW, 292oW, 288Ow, 1621s, 158Os, 
1485s, 1472s 125Ovs, 1040s 896w, 866m, 826s, 
819s, 795s, 682m 

306oW, 2975w, 296oW, 291Ow, 288Ow, 1614s, 
1599s, 1582s, 1565m, 149Os, 1474s, 1460m, 
125&s, 104Os, 886m, 82Os, 800s 758s 

306oW, 2975w, 291Ow, 289oW, 1621s, 1582s, 
1562m, 149Os, 1472m, 1248vs, 104Om, 882m, 
828s 819s 

305Ow, 297Ow, 291Ow, 289oW, 162Os, 1585s, 
1562s, 147Os, 125Ovs, 118Os, 104Os, 92Om, 89Om, 
865m, 82Os, 8OOs, 780s 75Os, 69Os, 680s 

306oW, 298Ow, 291oW, 288Ow, 1614s, 1582s, 
1568s, 149Os, 1478s, 1247vs, 1038s, 882m, 828s 
815s, 762s 

306Ow, 298Ow, 291Ow, 288oW, 1621s, 1582s, 
156Orn, 1486s, 147Om, 1246s 104Om, 8OOm, 822s 
819s 

306oW, 298oW, 2910~1, 288Ow, 1619s, 1582s 
1565s, 155Os, 149Os, 1472s 1450m, 125Os, 1034s, 
880m, 860m, 82Os, 8OOs, 788s, 672m 

308Ow, 305oW, 297oW, 291oW, 288oW, 1622s, 
1595s, 158Os, 1565s, 1518s, 1488s, 147Os, 1450m, 
1340~s 125Ovs, 104Os, 88Ow, 850s 835s, 815s, 
800sh. 747m 

3065w, 2975w, 291oW, 287Ow, 284Ow, 1626s, 
1582s, 1563m, 1525~s 149Os, 1472s 145Om, 
1348vs, 125Ovs, 1039s, 882m, 866m, 83Om, 820s 
798s, 735m, 680m 

8.99 (s, lH, H-l); 8.15 (d, 2H, J = 9.0 Hz, H-10); 7.97 (d, 2H, .I = 8.8 Hz, H-2, 
6); 7.71 (d, lH, .r= 8.2 Hz, H-7); 7.48 (d, lH, J= 8.0 Hz, H-8); 7.24 (d, 2H, 
~=9.l Hz, H-11); 7.17 (s, lH, H-9); 7.16 (d, 2H, J= 8.8 Hz, H-3, 5); 4.15 (e 
2H, J= 7.0 Hz, OCH,); 3.87 (s, 3H, OCH,); 2.26 (s, 3H, ASH,); 1.37 (t, 

3H, J = 6.9 Hz, CHs) 

9.08 (s, lH, H-l); 8.17 (d, 2H, J= 8.9 Hz, H-10); 7.78 (d, iH, J= 8.2 Hz, 
H-7); 7.64-7.42 (m, 4H, H-4, 5, 6, 9), 7.34-7.13 (m, 4H, H-2, 8, 11); 4.16 (9, 
2H, J = 7.0 Hz, OCH,); 3.87 (s, 3H, OCH,); 2.29 (s, 3H, ASH,); 1.39 (t, 

3H, J = 7.0 Hz, CH,) 

9.22 (s, lH, H-l); 8.14 (dd, 2H, J = 6.9 Hz, 2.1 Hz, H-10); 8.07 (dd, lH, 
J = 7.8 Hz, 1.8 Hz, H-6); 7.71 (d, lH, J= 8.2 Hz, H-7); 7.61 (dt, 1H, J= 7.9 
Hz, 1.8 Hz, H-4); 7.46 (dd, lH, J = 8.4 Hz, 1.6 Hz, H-8); 7.24 (dd, 2H, J = 7.0 
Hz, 2.0 Hz, H-11); 7.23 (t, lH, J=7.23 Hz, H-5); 7.18 (d, 1H, J= 1.4 Hz> 
H-9); 7.14 (d, lH, J= 7.6 Hz, H-3); 4.15 (4, 2H, J= 7.0 Hz, OCH,); 3.95 (s, 
3H, OCH,); 2.27 (s, 3H, ArCH,); 1.37 (t, 3H, J = 7.0 Hz, CH,) 

9.09 (s, lH, H-l); 8.15 (dd, 2H, J = 6.9 Hz, 2.0 Hz, H-10); 8.02 (dd, 2H, 
J= 6.6 Hz, 1.8 Hz, H-2, 6); 7.76 (d, lH, J = 8.2 Hz, H-7); 7.70 (dd, 2H, 
J= 6.7 Hz, 1.8 Hz, H-3, 5); 7.49 (d, lH, J= 8.3 Hz, H-8); 7.24 (dd, 2H, 
J= 7.0 Hz, 2.0 Hz, H-11); 7.19 (s, lH, H-9); 4.15 (q, 2H, J= 7.0 Hz, CCH,); 

2.28 (s, 3H, ArCH,); 1.38 (t, 3H, J= 7.0 Hz, CH,) 

9.11 (s, lH, H-l); 8.16 (d, 2H, J= 8.8 Hz, H-10); 8.06 (s, lH, H-2); 7.98 (d, 
1H, J = 8.0 Hz, H-6); 7.77 (d, lH, J = 8.0 Hz, H-4); 7.70 (d, lH, J = 8.0 Hz, 
H-8); 7.66 (t, lH, J = 8.0 Hz, H-5); 7.52 Cd, lH, J = 8.0 Hz, H-7); 7.25 (d, 2H, 
J= 8.8 HZ, H-11); 7.22 6, lH, H-9); 4.16 (4, 2H, ,J= 7.0 HZ; OCHz); 2.29 (s, 
3H, ASH,); 1.39 (t, 3H, J= 7.0 Hz, CH,) 

9.25 (s, lH, H-l); 8.22 (dd, lH, J = 7.4 Hz, 1.6 Hz, H-6); 8.14 (dd, 2H, J = 7.0 
HZ, 2.0 Hz, H-10); 7.82 (d, lH, J = 8.2 Hz, H-7); 7.67-7.57 (m, 3H, H-3, 4, 5); 
7.50 (dd, lH, J= 8.5 Hz, 1.6 Hz, H-8); 7.24 (dd, 2H, J= 7.0 Hz, 2.0 Hz, 
H-11); 7.21 (s, lH, H-9), 4.15 (q. 2H, Jg7.0 Hz, &ZH,); 2.28 (s, 3H, 

ArCH,); 1.37 (t, 3H, J= 7.0 Hz, CH,) 

9.07 (s, lH, H-l); 8.14 (dd, 2H, J= 7.0 Hz, 2.0 Hz, H-10); 7.94 (dd, 2H, 
J= 6.6 Hz, 1.8 Hz, H-2, 6); 7.84 (dd, 2H, J= 7.1 Hz, 1.9 Hz, H-3, 5); 7.76 (d, 
1H, J = 8.1 Hz, H-7); 7.49 (dd, lH, J= 8.3 Hz, 1.8 Hz, H-8); 7.24 (dd, 2H, 
J = 7.0 Hz, 2.0 Hz, H-11); 7.19 (s, lH, H-9); 4.15 (9, 2H, J = 7.0 Hz, OCH,); 
2.27 (s, 3H, ASH,); 1.37 (t, 3H, J = 7.0 Hz, CH,) 

9.08 (s, lH, H-l); 8.18 (t, lH, J= 1.7 Hz, H-2); 8.14 (dd, 2H, J= 7.0 a, 2.0 
Hz, H-10); 8.00 (d, lH, J = 7.7 Hz, H-4); 7.82 (dd, lH, J= 7.1 Hz, 1.9 Hz, 
~-6); 7.75 (d, lH, J = 8.2 Hz, H-7); 7.58 (t, lH, J = 7.8 Hz, H-5j; 7.50 (d, 1H, 
J= 8.5 Hz, H-8); 7.24 (dd, 2H, J = 7.0 Hz, 2.0 Hz, H-11); 7.20 (s, lH, H-9); 
4.15 (9, 2H, J= 7.0 Hz, OCH,); 2.28 (s, 3H, ArCH,); 1.38 (t, 3H, J= 7.0 Hz, 

CH,) 

9.25 (s, lH, H-l); 8.47 (d, 2H, J = 8.7 Hz, H-2, 6); 8.24 (d, 2H, J = 8.8 Hz, 
H-3,5); 8.16 (dd, 2H, J = 6.7 Hz, 1.9 Hz, H-10); 7.82 (d, lH, J = 8.2 Hz, H-7); 
7.53 (d, lH, J= 8.2 Hz, H-8); 7.25 (s, lH, H-9); 7.22 (d, 2H, J= 6.8 Hz, 
H-11); 4.15 (q, ZH, I= 7.0 Hz, OCH,); 2.29 (s, 3H; AKH,); 1.38 (t, 3H, 

J = 7.0 Hz, CH,) 

9.26 (s, lH, H-l); 8.82 (t, lH, J = 2.2 Hz, H-2); 8.43 (d, lH, .I= 7.7 Hz, H-6); 
8.42 (d, lH, J = 7.7 Hz, H-4); 8.15 (dd, 2H, J = 7.0 Hz, 2.1 Hz, H-10); 7.92 (t, 
lH, _I= 7.9 Hz, H-5); 7.79 (d, lH, J= 8.2 Hz, H-7); 7.52 (d, 1H, J= 8.3 Hz, 
H-8); 7.24 (dd, 2H, J= 7.0 Hz, 2.0 Hz, H-11); 7.21 (s, lH, H-9); 4.15 (e 2H, 
J = 7.0 Hz, OCH,); 2.29 (s, 3H, ArCH,); 1.38 (t, 3H, J = 7.0 Hz, CH,) 
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2. Results and discussion 2.2. Spectral properties of transmetallation products 

2.1. Transmetalla tion reaction 
When la-ln were heated to reflux in dry 1,4-di- 

oxane with 4-ethoxyphenyl-tellurium trichloride (1: 1) 
for 3 h, pale-yellow solutions were obtained: 

ArHgCl + Ar ‘TeCI, - ArAr’TeCl, + HgCl, 

l( a-n) 2( a-n) 

Ar’= Et0 
-u 

7 ‘\ 
- 

3 2 7 8 

Ar=_@H=NeCH, 

IS 5 6 / 9 

R = H (a), p-Me0 (b) , m-Me0 (c) , o-Me0 (d) 

p-Cl (e) , m-Cl (f) , o-Cl (g) , p-Br (h) , 

m-Br (i), p-NO, (j), m-NO, (k) 

3 2 7 8 

R’ = Cl (I), Br (m), Me0 (n) 

Cooling the mixture gave crystals of HgCl, which were 
removed by filtration. The filtrate was evaporated to 
dryness in uacuo, the resulting solids were extracted 
with chloroform and the undissolved solids were fil- 
tered off. Concentration of the extract by vacuum 
distillation gave the corresponding transmetallation 
products 2a-2n with 60-98.5% yields. The influence of 
the nature of substituents on the yields of the reaction 
is not very significant. The results of the reactions are 
shown in Table 1. 

The IR spectral data of 2a-2n (Table 2) showed 
absorption bands at about 3060 cm-‘, 1600-1450 cm-’ 
and 1626-1614 cm-’ which can be attributed to the 
&4r-H), v(C=C> and v(C=N) respectively. The ab- 
sorption bands at 1250 and 1040 cm-’ were due to 
&4r-O-C). Moreover, the corresponding G(Ar-H) 
bands appeared in the range of 900-650 cm-‘. 

The assigned ‘H nuclear magnetic resonance (NMR) 
spectral data for 2a-2n listed in Table 2 show that the 
different substituents at C-phenyl ring have no sub- 
stantial effect on the chemical shifts of N-phenyl ring 
protons and ethoxyphenyl ring protons but influence 
the 6 values of C-phenyl ring protons significantly. 
Moreover, the influence of the para or meta sub- 
stituent at C-phenyl ring on the chemical shift of the 
methine proton (H-l) exhibits a linear correlation with 
the corresponding Hammett’s substituent constants up 
or a,: 

6(H-1) = 9.03 + 0.26~ n = 9, r = 0.942 

The influence of the ortho substituent of C-phenyl ring 
on the chemical shift of the methine proton is very 
different from that of para or meta substituent. Both 
the electron-donating (o-OMe) and electron-withdraw- 
ing (o-Cl> groups cause a significant downfield shift of 
the methine proton relative to their para and meta 
isomers. This phenomenon is considered to be associ- 
ated with the space interaction between the methine 
proton and the ortho substituent, which was also found 
in their corresponding mercurated derivatives [12]. 

Mass spectroscopy of the transmetallation products 
2a-2n indicates that no M+ was found under the 
experimental conditions, but the fragments of M+- Cl 
and Mf - 2Cl are very abundant, which revealed that 
the Te-Cl bonds in 2 are easily broken. 

Table 2 (continued) 

Compound IR(cm-‘) ‘H NMR: G(ppm) 

21 3055w, 2975w, 288Ow, 1625s, 1575% 1560m, 9.13 (s, lH, H-l); 8.19 (d, 2H, J = 8.8 Hz, H-10); 8.04 (dd, 2H, J = 7.6 Hz, 2.0 
149Os, 146Os, 125Ovs, 118Os, 104Om, 875m, 82Os, Hz, H-2, 6), 7.90 (d, lH, J = 8.4 Hz, H-7); 7.76 (dd, lH, J = 8.8 HZ, 2.4 HZ, 

76Os, 735m, 680m ~-8); 7.65 (m, 3H, H-3, 4, 5); 7.29 (d, 2H, J = 8.8 HZ, H-11); 7.23 (d, lH, 
J = 2.4 Hz, H-9); 4.16 (q, 2H, J= 7.0 Hz, OCH,); 1.39 (t, 3H, .I = 7.0 Hz, 

CH,) 

2m 306Ow, 297Ow, 289Ow, 162Os, 1575s, 156Os, 1490% 9.13 (s, lH, H-l); 8.19 (d, 2H, J = 8.8 Hz, H-10); 8.04 (d, 2H, J= 7.2 Hz, H-2, 

1468s, 146Os, 1255vs, 118Os, 1040s, 875w, 820s, 6); 7.88 (dd, lH, J = 7.6 Hz, 2.0 Hz, H-8); 7.82 (d, lH, J = 8.8 Hz, H-7); 7.65 

8OOm, 76Os, 700m, 680s (m, 3H, H-3, 4, 5); 7.37 (s, lH, H-9); 7.29 (d, 2H, Jc8.8 Hz, H-11); 4.16 (q, 
2H, J = 7.0 Hz, OCH,); 1.39 (t, 3H, J = 7.0 Hz, CH,) 

2n 305Ow, 2995w, 2975w, 288Ow, 162Os, 1582s, 9.07 (s, lH, H-l); 8.19 (d, 2H, J = 8.8 Hz, H-10); 8.02 (dd, 2H, J = 7.0 Hz, 2.0 

149Om, 1475s, 125Os, 118Os, 1035s, 865w, 820~ HZ, ~-2, 6); 7.90 (d, lH, J = 8.8 Hz, H-7); 7.62 (m, 3H, H-2, 3, 4); 7.26-7.29 

76Os, 690s (m, 3H, H-8, 11); 6.87 (d, lH, J= 2.5 HZ, H-9); 4.16 (4, 2H, J= 7.0 Hz, 

OCH,); 3.72 (s, 3H, OCH,); 1.39 (t, 3H, J= 7.2 Hz, CH,) 
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Fig. 1. Molecular structure of 2a. 

2.3. X-ray crystal structure of 2a 
The X-ray crystal structure of 2a was determined in 

order to investigate the effect of ortho imino nitrogen 
atom on the structure of transmetallation products. 

TABLE 3. Selected bond lengths and angles for the title compound 
(estimated standard deviations in parentheses) 

Bond length Bond length 

(A) GQ 

Te-Cl(l) 2.5373(9) C(5)-c(6) 1.381(4) 
Te-Cl(2) 2.4968(9) C(7)-C(8) 1.478(5) 

Te-N(1) 2.905(2) C(8)-C(9) 1.394(5) 
Te-c(6) 2.120(3) C(8)-c(13) 1.373(6) 
Te-c(14) 2.125(3) C(9)-c(10) 1.389(6) 

ow-c(17) 1.368(4) C(lO)-C(11) 1.316(6) 
O(l)-C(20) 1.441(4) cxll)-C(12) 1.367(6) 

NW-c(l) 1.412(4) C(12)-C(13) 1.365(5) 

NWc(7) 1.269(4) C(14)-C(15) 1.386(4) 

CWC(2) 1.396(4) C(14)-C(19) 1.394(4) 

C(l)-C(6) 1.393(5) C(l5)-C(16) 1.392(5) 

C(2)-C(3) 1.385(5) C(16)-C(17) 1.386(5) 

C(3)-C(4) 1.395(6) C(17)-C(18) 1.388(4) 

C(4)-C(5) 1.385(4) c(18)-C(19) 1.372(4) 
C(4)-C(22) 1.509(5) C(ZO)-C(21) 1.508(5) 

Bond angle Bond angle 

(“) (“I 

Cl(l)-Te-Cl(2) 177.31(4) C(4)-c(5)-c(6) 119.6(3) 
Cl(l)-Te-N(1) K&09(6) C(l)-c(6)-c(5) 123.Oi3) 
Cl(l)-Te-C(6) 88.39(9) N(l)-c(7)-C(8) 121.7(4) 
CW-Te-C(14) 88&t(9) C(7)-Ct8)-c(9) 118.9(3) 
C1(2)-Te-N(1) 78.31(6) C(7)-c(8)-CX13) 122.4(4) 
C1(2)-Te-C(l) 85.42(7) C(9)-c(8)-Ct13) 118.6(3) 

C1(2)-Te-C(6) 92.15(9) C(8)-c(9)-c(10) 119.0(4) 
C1(2)-Te-C(14) 88.48(9) C(9)-C(lO)-C(11) 120.9(5) 
N(l)-Te-C(6) 53.6(l) C(lO)-C(ll)-c(12) 121.2(4) 
N(l)-Te-C(14) 147.19(9) C(ll)-C(12XX13) 119.7(4) 
C(6)-Te-C(14) 97.7(2) C(8)-c(13)-C(12) 120.6(4) 
C(17)-0(1X(20) 118.2(3) C(15)-C(14)-Ct19) 121.0(3) 
C(l)-NWC(7) 120.9(3) C(14)-C(15)-c(16) 119.9(3) 

N(l)-c(l)-C(2) 127.5(3) C(15)-C(16)-c(17) 118.5(3) 

NW-c(l)-C(6) 115.43) O(l)-C(17)-C(16) 122.9(3) 
C(2)-C(l)-C(6) 117.0(3) O(l)-C(17)-C(18) 115.7(3) 
C(l)-C(2)-C(3) 120.43) C(16)-C(17)-c(18) 121.4(3) 
C(2)-C(3)-C(4) 121.6(4) C(17)-C(18)-Ct19) 120.0(4) 

c(3)-c(4)-C(5) 118.5(3) C(14)-C(19)-Ct18) 119.1(3) 
C(3)-C(4)-C(22) 120.2(3) O(l)-c(20)-C(21) 105.8(4) 
C(5)-c(4)-C(22) 121.3(3) 

TABLE 4. Atomic coordinates and equivalent isotropic thermal 

parameters (estimated standard deviations in parentheses) 

Atom x Y Z B 

ck, 

Te 0.13855(2) 0.18670(6) 0.1X251(2) 3.024(8) 

Cl(l) 
a(2) 
O(1) 
N(l) 
cyl) 
ci2) 
c(3) 
c(4) 
C(5) 

c(6) 
c(7) 

c(8) 
C(9) 

C(10) 
Cfll) 

a121 
C(l3) 
C(l4) 
CU5) 
C(l6) 

ct171 
C(l8) 
C(l9) 
C(20) 
C(21) 

C(22) 

0.11482(9) 
0.16381(8) 
0.2221(3) 

0.0550(2) 
0.0215(3) 

- 0.0365(3) 
-O&33(3) 
- 0.0331(3) 

0.0245(3) 
0.0509(3) 
0.0328(3) 
0.0675(3) 
0.0397(4) 

0.0724(5) 
0.1288(4) 
0.1570(4) 
0.1264(4) 

0.1674(3) 
0.2010(3) 
0.2214(3) 

0.2048(3) 
0.1711(3) 
0.1526(3) 
0.2461(4) 
0.2469(5) 

- 0.0638(4) 

- 0.0966(3) 

0.4707(3) 
0.4877(8) 
0.2066(9) 
0.252(l) 
0.298(l) 

0.341(l) 
0.343(l) 
0.299(l) 
0.258(l) 

0.198(l) 
0.1560) 
0.131(2) 
0.094(2) 

0.083(l) 
0.108(2) 
0.144(2) 

0.2886(9) 
0.184(l) 
0.248(l) 
0.414(l) 

0.518(l) 
0.457(l) 
0.376(l) 
0.483(2) 
0.387(2) 

0.15410(9) 4.89(5) 

0.07630(8) 4.76(4) 
0.3619(2) 4.8(l) 

- O.OOOs(2) 3.80) 

0.0357(3) 3.6(2) 

0.0195(4) 4.8(2) 

0.0608(4) 5.1(2) 

0.1194(3) 4.3(2) 

0.1359(3) 3.7(2) 

0.0943(3) 3.1(l) 

- 0.0550(3) 4.5(2) 

- 0.0941(3) 4.2(2) 

- 0.1525(4) 7.33) 
- 0.1894(4) 7.6(3) 
- 0.1699(4) 5.9(2) 
-0.1128(4) 6.7(3) 
- 0.0751(4) 5.8(2) 

0.1976(3) 2.8(l) 

0.2410(3) 3.2(l) 

0.2970(3) 3.6(2) 
0.3083(3) 3.40) 
0.2647(3) 3.8(2) 
0.2092(3) 3.5(2) 
0.4107(3) 5.2(2) 
0.4632(4) 7.3(3) 
0.1634(4) 6.2(2) 

Figure 1 shows the molecular structure of 2a. Selected 
bond lengths and bond angles are listed in Table 3, and 
atomic coordinates in Table 4. The coordination about 
the tellurium atom can be considered as essentially 
pseudo-octahedral, with a lone pair of electrons occu- 
pying the fourth equatorial site. The distances of Te- 
C(6) (2.120(3) AI and Te-C(14) (2.125(3) A) are in 
good agreement with the ?urn of Pauling’s single-bond 
covalent radii of Te (1.37 A) and sp*-hybridized carbon 
atom (0.74 A) [131, and with the values in the crystal 
structures of the analogous compounds, 4-EtOC,H,- 
TeCl, [141, (C,H,O),TeCl, [151 and 2-phenyl- 
azophenyltellurium trichloride [5], in which the bond 
lengths of Te-C are in the range 2.09-2.16 A. The 
Te-Cl bond lengths, 2.4968(g) and 2.5373(9) A, are 
longer than the sum of the covalent radii (2.36 ii> [13], 
or the Te-Cl distance in TeCl, (mean, 2.311 A [16]) 
but agree well with the values commonly found for 
analogous compounds [4,5,17]. The Te-N(1) distance 
of 2.905(2) A is longer than those reported for 2-phen- 
ylazophenyltellurium trichloride, 2.417 A [5]% and for 
2-(pyridyDpheny1 tellurium tribromide, 2.244 A 193, but 
shorter than the sum of the van der Waals radii of Te 
and N (about 3.7 AI [Bl, indicating a substantial 
secondary intramolecular coordination between Te and 
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N(1). It is of interest to note that the twist angle of 
both the N-phenyl and the C-phenyl rings out of the 
plane c(8)-C(7)EN(l)-C(1) in the Schiff base moiety is 
very small (less than 8”). This structure forms a striking 
contrast with those of substituted benzylideneanilines, 
in which the twist angle of the N-phenyl ring out of the 
plane C-C=N-C ranges from 44.1” to 55.2” [19]. The 
greater changes in the structure of the Schiff base 
moiety upon the o&o position of the N-phenyl ring 
displaced by Te atom may be caused by the N + Te 
intramolecular coordination, which holds the Schiff 
base moiety in near-planar geometry. The bond angles 
of 115.4(3)” for N(l)-C(l)-C(6) and 112.9(3)0 for C(l)- 
C(6)-Te are less than 120”. This can also be explained 
in terms of the secondary intramolecular interaction 
between Te and N(1). The small value of the N(l)-Te- 
C(6) angle (53.60)“) is due to the constraint of the 
four-membered chelate ring. 

3. Experimental details 

3.1. Materials and instruments 
All reactions were carried out in reagent-grade sol- 

vents. 1,4-Dioxane was treated according to the litera- 
ture method [20] before use. Compounds la-ln were 
synthesized by the procedure as described in literature 
[ll] and were characterized by melting-point and IR 
data. 4-Ethoxyphenyltellurium trichloride was obtained 
from the reaction of ethoxybenzene with TeCl, in 
refluxing chloroform [3]. Melting points were measured 
on a WC-l apparatus and are uncorrected. Elemental 
analysis was determined with a Carlo-Erba 1106: IR 
spectra were recorded on a Shimadzu IR-435 spec- 
trometer using KBr pellets. ‘H NMR spectra were 
obtained on a Brucker AM-400 at 20°C in dimethyl- 
sulphoxide-d, with tetramethylsilane (TMS) as an in- 
ternal. reference standard (6 = 0 ppm). Mass spectra 
were recorded on a HP 5988A mass spectrometer 
operating at 70 eV. The sample vcias introduced by 
direct inlet techniques with a source temperature of 
about 250°C. 

3.2. General procedure for the transmetallation reactions 
4-Ethoxyphenyltellurium trichloride (0.71 g, 2 mmol) 

was added to the Schiff-base-type arylmercury com- 
pounds la-ln (2 mmol) in 1,4-dioxane (30 ml). The 
mixture was refluxed for 3 h; then cooling: the mixture 
gave the crystals of HgCl, which were removed by 
filtration. The filtrate was evaporated to dryness in 
uacuo, and subsequently the resulting solids were ex- 
tracted with chloroform (30 ml) and the undissolved 
solids removed. Concentration of the extract by vac- 
uum distillation gave the corresponding transmetalla- 
tion products 2i-2n which were recrystallized from the 

mixed solvent of chloroform and m@hanol. The results 
of the reactions are listed in Table 1. The spectral data 
of the products are formulated in Table 2. 

3.3. X-ray crystal structure determination for 2a 
Single crystals of 2a suitable for the X-ray diffrac- 

tion study were obtained by slow evaporation of dilute 
solution of 2a in a mixed solvent of chloroform and 
methanol (3 : 1 v/v) at room temperature. 

The crystal data are as follows: C,,H,,Cl,NOTe; 
M = 512.91; monoclinic; space group, C2/c with cell 
dimensions a = 24.337 (2) A, b = 7.689 (1) A,. c = 
24.257 (2) A and p = 107.02 (1)“; Z = 8; V= 4342.2 A3; 
DC = 1.570 g cmm3; F(000) = 2032; p = 134.76 cm-‘. 

Data collection and reduction were performed as 
follows. A single crystal of approximate dimensions 
0.22 mm x 0.19 mm x 0.06 mm was mounted on the 
end of a glass fibre. The X-ray diffraction intensity 
data of 4720 independent reflections, of which 3473 
with Z > 3a(Z) were observable, were collected with an 
Enraf-Nonius CAD-4 four-circle diffractometer at 298 
K using graphite-monochromated Cu Key radiation 
(A = 1.54184 A> with the w-28 scan mode within the 
range 0” d 0 G 70”. Throughout the data collection the 
intensities of three standard reflections were moni- 
tored at regular intervals (3600 s) to check the stability 
of the system. Empirical absorption and Lorentz- 
polarization corrections for all intensities were applied. 

Structure solution and refinement were carried out 
as follows. The structure was solved by Patterson meth- 
ods using an Enraf-Nonius SDP program package 1211 
on a PDP 11/44 computer. All non-hydrogen atoms 
were refined with anisotropic thermal parameters. All 
hydrogen atoms were included in calculated positions 
with isotropic thermal parameters equal to the isotropic 
of their carrier atoms. The final values of R and R, 
were 0.057 and 0.062 respectively. The final positional 
parameters are given in Table 4. 

Full tables of bond lengths and angles, torsional 
angles, hydrogen coordinates, anisotropic thermal pa- 
rameters and the figure of unit cell are available from 
the authors. 
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