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Unsymmetrical diorganotellurium(IV) dihalides, Ar0(Ar)TeCl2 [Ar0 = 2-(R-CH@N-C6H3Me; R = 1-pyrenyl,
9-anthracenyl and 9-phenanthrenyl; Ar = 4-MeO-C6H4, 1-C10H7, 2,4,6-Me3-C6H2, C6H5, 4-Me-C6H4] were
synthesized from transmetallation reactions of Ar0HgCl and ArTeCl3. Orthomercuration of the Schiff’s
bases (Ar0H) afforded Ar0HgCl. All of these compounds have been characterized with the help of IR, mul-
tinuclear (1H, 13C) solution NMR and ESI-HRMS spectrometry. X-ray crystal structures of pyrenyl Ar0HgCl;
pyrenyl Ar0(Ar)TeCl2 (Ar = 4-MeO-C6H4); anthranyl Ar0(Ar)TeCl2 (Ar = 4-MeO-C6H4 and 1-C10H7) and;
phenathranyl Ar0(Ar)TeCl2 (Ar = 1-C10H7) have been determined. Intramolecular Hg/Te� � �N interactions
are present in these structures. Fluorescence studies of these compounds have also been carried out.

� 2009 Elsevier B.V. All rights reserved.
1. Introduction

There has been some interest recently in the preparation of
main-group organometallic compounds containing a functional
periphery [1]. Cyclophosphazenes and organostannoxanes have,
for example, been used as scaffolds to support a variety of
interesting groups that are electrochemically or photochemically
active [2,3]. Organostannoxanes containing photoactive substitu-
ents have been shown to possess interesting photochemical
behavior in solution as well as in the solid state [3–7]. Such a
methodology has not yet been applied to the realm of organotel-
lurium chemistry. Recent reports on the preparation of interest-
ing organotellurium compounds such as tellurinic acids indicate
a new resurgence in organotellurium chemistry [8a]. In view of
this we were interested in exploring methodologies that would
allow the preparation of organotellurium compounds possessing
photoactive substituents. Accordingly in this paper we adopted
the orthomercuration strategy of Schiff bases followed by
transmetallation reactions [8b–d] to afford various types of
organotellurium dihalides, [2-{N-(1-pyrenylmethylene)-4-methyl}
-benzenamine](aryl) tellurium(IV) dichloride, [aryl = 4-MeO-C6H4,
1a; 1-C10H7, 1b; 2,4,6-Me3-C6H2, 1c; C6H5, 1d; 4-Me-C6H4, 1e];
[2-{N-(9-anthracenylmethylene)-4-methyl}-benzenamine](aryl)tel
lurium(IV) dichloride, [aryl = 4-MeO-C6H4, 2a; 1-C10H7, 2b; 2,4,6-
Me3-C6H2, 2c]; [2-{N-(9-phenanthrenylmethylene)-4-methyl}-
benzenamine](aryl) tellurium(IV) dichloride, [aryl = 4-MeO-C6H4,
All rights reserved.
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3a; 1-C10H7, 3b; 2,4,6-Me3-C6H2, 3c]. Representative examples
of organomercury and tellurium compounds have been structur-
ally characterized in the solid state by single-crystal X-ray dif-
fraction. The solution state photophysical properties of these
compounds are also reported.
2. Results and discussion

2.1. Synthesis

Schiff bases SB-1, SB-2 and SB-3 have been prepared using a
regular synthetic procedure or a protocol involving the micro-
wave reactor (see Section 4) (Scheme 1). Orthomercuration of
the Schiff bases was achieved by their reaction with
Hg(CH3COO)2 followed by treatment with LiCl. This procedure
afforded the organomercury compounds 1–3 (Scheme 1) each
of which contained an Hg–Cl bond. While 1 was characterized
by single-crystal X-ray diffraction method (vide infra) the insolu-
bility of 2 and 3 precluded attempts to obtain their crystals.
Transmetallation of 1–3 with ArTeCl3 (Ar = 4-MeO-C6H4, 1-
C10H7, 2,4,6-Me3-C6H2, C6H5, 4-Me-C6H4) afforded the organotel-
lurium dichlorides 1a–1e, 2a–2c and 3a–3c (Scheme 1). These
compounds are air stable and are sparingly soluble in common
organic solvents such as CH2Cl2, CHCl3, (CH3)2CO as well hydro-
carbons. However, they are soluble in acetonitrile, dimethylform-
amide and dimethylsulfoxide. Molecular structures of 1, 1a, 2a,
2b and 3b could be established by single-crystal X-ray diffrac-
tion. The IR and NMR data of these compounds are summarized
in Section 4 and are unexceptional.

http://dx.doi.org/10.1016/j.jorganchem.2009.09.030
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Scheme 1.
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2.2. Molecular and crystal structures of 1, 1a, 2a, 2b and 3b

The crystallographic data and refinement parameters of 1, 1a,
2a, 2b and 3b are summarized in Table 1. Selected bond length
and angle data for these compounds are presented in Table 2. OR-
TEP diagrams of these compounds are shown in Figs. 1–5. A brief
description of the structural aspects of these compounds is pre-
sented below.

The asymmetric unit of 1 contains two symmetry-related crys-
tallographically independent molecules. The mercury center has a
linear geometry [9a] with weak secondary intramolecular Hg� � �N
interaction (3.014(11) Å) in a four-membered ring (Fig. 1). While
this distance is only slightly smaller than the sum of the van der
Waals radii of mercury and nitrogen (3.05 Å) [9b] and is certainly
smaller than many analogous intramolecular Hg� � �N contacts,
[10,11] we believe that a weak interaction does exist between Hg
and N. The corresponding motifs N1–C2 and Te–Cl bend towards
each other which is reflected in the >120� angles observed for N–
C–C (�117.6�) and C–C–Hg (�116.0�). Interestingly while in one
of the molecules all the non-hydrogen atoms lie in the same plane,
in the second molecule a dihedral angle of �42� is found between
two planar segments that are linked by the CH@N unit. C–H� � �Cl,
Hg� � �p and Hg� � �Cl interactions organize the molecules into a
three-dimensional supramolecular structure (Supplementary
material).

The molecular structures of the diorganotellurium dichlorides
are grossly similar (Figs. 2–5). In all the cases the geometry around
tellurium can be considered as distorted trigonal bipyramidal if
one takes into account the stereochemically active lone pair. The
electronegative chloride ligands occupy the axial positions while
the carbon atoms belonging to the aromatic substituents occupy
the equatorial positions. It can be seen that the equatorial bond an-
gles are distorted more than the axial ones (axial Cl–Te–Cl bond
angles: 1a: 174.77(6)�; 2a: 175.27(5)�; 2b: 173.04(6)�; 3b:
170.71(5)�; equatorial C–Te–C bond angles: 1a: 98.6(2)�; 2a:
95.2(2)�; 2b: 101.6(2)�; 3b: 101.54(2)�). The distortion of the equa-
torial angles is mainly due to the presence of the lone pair of elec-
trons in the equatorial plane. In all the cases a strong Te� � �N
interaction is seen (1a: 2.914(5); 2a: 2.983(6); 2b: 2.876(6) and
3b: 2.967(5) Å). These distances are much shorter than the sum
of the van der Waals radii of Te and N atoms (3.7 Å) [12]. The intra-
molecular Te� � �N distances observed in the present instance are
comparable with literature precedents [13,14].

The supramolecular structures of the tellurium compounds re-
veal that non covalent intermolecular interactions involving Te
atom are absent. C–H� � �Cl, C–H� � �p and p� � �p interactions play a
leading role in the supramolecular architectures (see Supplemen-
tary material). For illustration the supramolecular organization of
2a is described; the rest are presented in Supplementary material.
In 2a a centrosymmetric dimer is first formed as a result of recip-
rocatory intermolecular C–H� � �Cl (H� � �Cl = 2.923(1) Å) interactions
(Fig. 6a). Such dimers are organized into a one-dimensional supra-
molecular structure by bifurcated C–H� � �Cl� � �H–C interaction
(Fig. 6b). The chlorine atom involved in this is extended into a tri-
furcated C–H� � �Cl interaction (Fig. 6c). Additional p� � �p stacking
between the aromatic rings of the anisyl substituents results in a
3D-architecture (Fig. 6d). This hierarchal organization is depicted
in Fig. 6.

2.3. Absorption and emission spectroscopy

Absorption spectra of all the compounds were recorded in their
acetonitrile solutions in 10�5 M concentrations. This data are sum-
marized in Table 3. The Schiff bases SB-1, SB-2 and SB-3 show



Table 1
X-ray crystallographic data for compounds 1, 1a, 2a, 2b and 3b.

1 1a 2a 2b 3b

Empirical formula C24H16ClHgN C31H23Cl2NOTe C29H23Cl2NOTe C66H46Cl4N2O9 Te2 C32H23Cl2NTe
Formula weight 554.42 624 599.98 1408.05 620.01
Temperature (K) 273(2) 100(2) 100(2) 100(2) 100(2)
Wavelength (Å) 0.71073 0.71073 0.71069 0.71073 0.71073
Crystal system Triclinic Triclinic Triclinic Triclinic Monoclinic
Space group P�1 P�1 P�1 P�1 C2/c
a (Å) 8.449(3) 8.4804(9) 8.990(5) 7.618(3) 33.392(10)
b (Å) 14.601(5) 8.9301(9) 10.213(5) 13.128(4) 7.634(2)
c (Å) 15.688(5) 17.1533(18) 13.234(5) 15.219(5) 20.101(6)
a (�) 80.134(6) 77.546(2) 91.644(5) 105.680(5) 90
b (�) 82.448(6) 84.220(2) 93.221(5) 104.380(6) 100.667(7)
c (�) 85.401(6) 79.966(2) 95.517(5) 95.868(5) 90
V (Å3) 1886.8(11) 1246.4(2) 1206.8(10) 1395.9(8) 5035(3)
Z 4 2 2 1 8
Dcalcd. (g cm�3) 1.952 1.663 1.651 1.675 1.636
l (mm�1) 8.307 1.434 1.478 1.300 1.417
F(0 0 0) 1056 620 596 700 2464
Crystal size (mm) 0.088 � 0.072 � 0.053 0.08 � 0.04 � 0.03 0.09 � 0.06 � 0.04 0.09 � 0.06 � 0.04 0.10 � 0.06 � 0.03
h Range (�) 2.09–28.40 2.36–27.00 2.28–27.00 2.50–26.00 2.20–28.38
Limiting indices �11 6 h 6 10, �10 6 h 6 5, �11 6 h 6 10, �9 6 h 6 9, �42 6 h 6 44,

�12 6 k 6 19, �11 6 k 6 9, �12 6 k 6 12, �16 6 k 6 16, �9 6 k 6 10,
�20 6 l 6 20 �21 6 l 6 21 �16 6 l 6 16 �18 6 l 6 16 �18 6 l 6 26

Reflections collected 12 202 7468 7157 7749 15 933
Independent reflections

[R(int)]
8936 [0.0487] 5248 [0.0247] 5065 [0.0245] 5331 [0.0274] 6202 [0.0641]

Refinement method Full-matrix least-squares
on F2

Full-matrix least-squares
on F2

Full-matrix least-squares
on F2

Full-matrix least-squares
on F2

Full-matrix least-squares
on F2

Data/restraints/
parameters

8936/0/490 5248/0/327 5065/0/307 5331/0/347 6202/0/325

Goodness-of-fit (GOF)
on F2

1.032 1.127 1.151 1.117 1.075

Final R indices [I > 2r(I)] R1 = 0.0699, wR2 = 0.1858 R1 = 0.0506, wR2 = 0.1310 R1 = 0.0498,
wR2 = 0.1397

R1 = 0.0654,
wR2 = 0.1732

R1 = 0.0495,
wR2 = 0.1083

R indices (all data) R1 = 0.1375, wR2 = 0.2585 R1 = 0.0675,
wR2 = 0.1805

R1 = 0.0644,
wR2 = 0.2062

R1 = 0.0813,
wR2 = 0.1960

R1 = 0.0863,
wR2 = 0.1428

Table 2
Selected bond lengths (Å) and angles (�) for 1, 1a, 2a, 2b and 3b.

1 1a 2a 2b 3b

Hg1–C2 2.030(14) C17–Te 2.116(7) 2.124(7) 2.109(6) 2.095(5)
Hg2–C26 2.065(12) C23–Te 2.122(7) 2.117(6) 2.122(7) 2.137(5)
Hg1–Cl1 2.320(5) Cl1–Te 2.4878(18) 2.5075(19) 2.4512(19) 2.4603(15)
Hg2–Cl2 2.326(4) Cl2–Te 2.5160(17) 2.5033(18) 2.5864(18) 2.5428(14)
Hg1� � �N1 3.0133(128) C15–N 1.267(8) 1.288(9) 1.274(9) 1.306(6)
Hg2� � �N2 3.0142(112) C16–N 1.400(8) 1.424(8) 1.426(8) 1.409(7)
C2–C1–N1 118.9(13) Te� � �N 2.91499(47) 2.9827(56) 2.8764(63) 2.9670(49)
C1–C2–Hg1 115.4(11) C17–Te–C23 98.6(3) 95.2(2) 101.6(2) 101.54(19)
C2–Hg1–Cl1 176.9(4) Cl1–Te–Cl2 174.77(6) 175.27(5) 173.04(6) 170.71(5)
C26–C25–N2 116.3(11) C17–Te–Cl1 87.86(19) 89.57(17) 89.45(18) 89.99(13)
C25–C26–Hg2 116.5(9) C23–Te–Cl1 90.4(2) 92.07(18) 89.38(19) 86.14(14)
C26–Hg2–Cl2 177.0(3) C17–Te–Cl2 86.91(18) 86.99(17) 84.36(18) 85.53(13)
C26–Hg2� � �N2 52.910(401) C23–Te–Cl2 90.5(2) 91.48(18) 88.76(18) 86.79(14)
C25–N2� � �Hg2 74.264(650) C15–N–C16 122.6(6) 118.2(5) 121.2(6) 118.0(4)
C2–Hg1� � �N1 53.111(475) C17–C16–N 116.9(6) 116.0(5) 115.0(6) 114.8(4)
C1–N1� � �Hg1 72.534(773) C21–C16–N 122.7(6) 126.9(6) 126.7(6) 128.2(4)

C16–C17–Te 112.6(5) 114.4(4) 111.9(4) 115.3(4)
C18–C17–Te 124.6(5) 123.2(5) 125.3(5) 123.3(3)
C24–C23–Te 120.8(5) 121.2(5) 120.5(5) 118.8(4)
C28–C23–Te 118.5(5) 120.3(5)
C31–C23–Te1 117.5(5) 118.1(4)
C16–N� � �Te 77.047(345) 76.666(328) 78.238(364) 77.174(271)
C17–Te� � �N 53.401(217) 52.931(199) 54.676(190) 52.694(154)
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absorption in the following manner: SB-1: 278 (e = 4.3 � 10�4),
289 (e = 4.5 � 10�4), 375 (e = 3.7 � 10�4), 398 (e = 2.8 � 10�4);
SB-2: 226 (e = 2.7 � 10�4), 394 (e = 1.0 � 10�4); SB-3: 330
(e = 9.5 � 10�4). These spectra are shown in Fig. 7 and are typical
of polyaromatic compounds. The absorptions arise mainly due to
p–p* transitions of the signaling subunits [15].
Mercuration of SB-1 leads to a slight red-shift for one of the
bands at 398 nm, while telluration reverts back this peak position
(Table 3). In contrast the trends seen in the anthracene derivatives
are exactly the opposite (Table 3). However, the phenanthrene
derivatives follow the same trend as observed for the pyrene
compounds.



Fig. 1. ORTEP diagram of 1 with 50% thermal ellipsoids. Hydrogen atoms have been
omitted for clarity.

Fig. 2. ORTEP diagram of 1a with 50% thermal ellipsoids. Hydrogen atoms have
been omitted for clarity.

Fig. 3. ORTEP diagram of 2a with 50% thermal ellipsoids. Hydrogen atoms have
been omitted for clarity.

Fig. 4. ORTEP diagram of 2b with 50% thermal ellipsoids. Hydrogen atoms and
solvents have been omitted for clarity.

Fig. 5. ORTEP diagram of 3b with 50% thermal ellipsoids. Hydrogen atoms have
been omitted for clarity.

V. Chandrasekhar et al. / Journal of Organometallic Chemistry 695 (2010) 74–81 77
Fluorescence spectra of the pyrene compounds were obtained
by using an excitation wavelength of 375 nm while that of the
anthracene and phenanthrene derivatives were obtained by excit-
ing at 330 nm. The emission data along with quantum yields are gi-
ven in Table 3. The quantum yields were calculated using
anthracene as the reference. Pyrene-containing compounds show
a broad emission in the range kem 415–421 nm. The emission max-
ima as well as the overall shape of the fluorescence band are not
greatly affected by mercuration or telluration showing the domi-
nant effect of the pyrene fluorophore. In contrast in the anthracene
derivatives, while the parent Schiff base shows a broad emission at
kem = 436 nm, upon metallation two emission bands are shown
around 406 and 425 nm. In all the phenanthrene derivatives,
including the unmetallated Schiff bases, two separate emission
peaks are seen around 406 and 425 nm. In general, it has been ob-
served earlier, that metalation of polyaromatic group containing
Schiff base ligands results in quenching of the fluorescence partic-
ularly with paramagnetic metal ions [16]. This quenching is attrib-
uted to the formation of a fluorophore–metal interaction mediated
by the p-electrons of the fluorophore [17]. In the current instance
also the literature trends are generally followed. Exceptions, how-
ever, are found for 1b, 3b and 3c where the emission intensity is
increased slightly (Table 3 and Fig. 8). However, these changes
are not significantly high and at this moment we are unable to
rationalize this result.

3. Conclusions

In conclusion we have successfully prepared several fluoro-
phore-containing organomercury chlorides and diaryltellurium
dichlorides. The value of these compounds lies in the fact that
attaching the heavy metal unit to the fluorophore does not affect,
in any significant manner, the fluorescence property of the Schiff
base ligands. These compounds as such or their oxo forms are po-
tential ligands for coordination to metal ions. It is anticipated that
the fluorophore present in these new family of ligands would be
extremely sensitive to interaction with metal ions, which might
enable selective sensing of metal ions. These studies are in
progress.

4. Experimental

4.1. Reagents and general procedures

Preparative work was carried out under dry nitrogen using
anhydrous solvents. Solvents were purified by standard procedures



Fig. 6. (a) A centrosymmetric dimeric unit realized through C–H� � �Cl interactions, (b) 1-D chain from dimeric unit by bifurcated C–H� � �Cl interactions in (c) C–H� � �Cl
interactions present in 3D packing and (d) Slipped p� � �p stacking between anisyl rings connecting dimeric unit in 2a.
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and stored under N2 over activated molecular sieves [18]. Pyrene-
1-carboxaldehyde, anthracene-9-carboxaldehyde, phenanthrene-
9-carboxaldehyde, tellurium tetrachloride, tellurium powder, mag-
nesium-metal, bromobenzene, 4-bromotoluene, 1-bromonaphtha-
lene, 2-bromomesitylene and sulfuryl chloride were purchased
from Aldrich Chemical Co. (USA) and were used as received. Ani-



Table 3
Photophysical data.

Compounds kmax (nm); (e) kem

(nm)
uF

SB-1 278 (42 554), 289 (45 133), 375 (36 944),
398 (27 982)

421 0.0080

1 281 (23 276), 289 (23 888), 380 (17 972),
404 (15 392)

420 0.0078

1a 277 (16 748), 286 (17 360), 375 (9928), 391
(10 234)

418 0.0053

1b 275 (34 204), 300 (17 811), 361 (7043), 373
(6431), 392 (4916)

415 0.0102

1c 275 (19 487), 287 (22 212), 376 (16 602),
394 (18 729), 420 (16 150)

418 0.0065

1d 278 (14 635), 287 (18 729), 375 (12 201),
390 (12 056)

421 0.0042

SB-2 394 (100 000) 436 0.0064
2 336 (20 000) 404,

423
0.0052

2a 411 (10 000) 406,
426

0.0054

2b 405 (6000) 407,
425

0.0060

2c 330 (10 000), 371 (21 000), 404 (27 000) 406,
426

0.0045

SB-3 330 (95 000) 407,
425

0.0053

3 404 (600) 406,
426

0.0045

3a 330 (8500), 520 (4000) 405,
424

0.0022

3b 305(16 000), 522 (5000) 407,
425

0.0051

3c 312 (20 000) 407,
423

0.0060
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sole was purchased from s.d. Fine. Chem. Ltd., Mumbai, India and
distilled under N2 atmosphere before use. Hg(CH3COO)2, LiCl and
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Fig. 7. UV–Vis spectra of (a) pyrene (1a–1e), (b) anthracene (2a–2c) and (c) p
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Fig. 8. Fluorescence spectra of (a) pyrene (1a–1e) (excitation wavelength: 375 nM), (b)
(excitation wavelength: 330 nM) derivatives in acetonitrile (concentration of 10 lM).
p-toluidine (RANKEM) were purchased from RFCL Limited, New
Delhi, India and were used as such. ArTeCl3 (Ar = C6H5, 4-Me-
C6H4, 4-C10H7, 2,4,6-Me3-C6H2) were prepared by the chlorination
of their corresponding ditellurides [19–21]. However, 4-MeO-
C6H4TeCl3 was prepared from a direct reaction of TeCl4 and anisole
[22]. Fluorescence and electronic spectra were recorded on a Var-
ian Luminescence Cary eclipsed and Perkin–Elmer-Lambda 20
UV–Vis spectrophotometer, respectively, by using a 10 mm quartz
cell at room temperature. Some of the reactions were carried out in
Laboratory Microwave Reactor, Discover BenchMate System,
make: CEM corp. USA. Melting points were recorded by using a
JSGW melting point apparatus in capillary tubes and are uncor-
rected. IR spectra were recorded as KBr pellets with a Bruker Vec-
tor 22 FTIR spectrophotometer operating from 4000–400 cm�1.
Electrospray ionization – high resolution mass (ESI-HRMS) spectra
were recorded with a WATERS-HAB213 spectrometer by using
capillary 2.7 kV. NMR (1H, 13C) spectra were recorded with a JEOL
JNM LAMBDA 400 model spectrometer or a JEOL-DELTA2 500 mod-
el spectrometer.

4.2. Syntheses

4.2.1. Syntheses of Schiff bases, (SB-1, SB-2 and SB-3)
A solution of the arene carboxaldehyde, 1 mmol (arene = pyr-

ene-1-: 0.23 g; anthracene-9-: 0.20 g; phenanthrene-9-: 0.20 g) in
methanol (�20 ml) and 4-toluidene (0.11 g, 1 mmol) were mixed
together. The resulting suspension was stirred in a microwave
reactor in a sealed vessel at 120 �C for 10–12 min. Then the result-
ing solution was stirred at room temperature for �5 min. A yellow
solid separated which was filtered and washed with ice-cold meth-
anol followed by diethyl ether. Recrystallization from chloroform
afforded the respective Schiff bases as yellow crystalline solids.
An alternative procedure of preparing these compounds involves
refluxing the reaction mixture for �8 h. No significant change in
ngth (nm)

500 600
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henanthrene (3a–3c) derivatives in acetonitrile (concentration � 10 lM).
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anthracene (2a–2c) (excitation wavelength: 330 nM) and (c) phenanthrene (3a–3c)
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yields was noticed. The following are the data pertaining to these
compounds. The yields pertain to the microwave method.
4.2.1.1. 4-Methyl-N-(pyrene-1-ylmethylene)aniline (SB-1). Yield:
0.29 g (91%); M.p.: 132 �C. IR (KBr)/cm�1: masym (CH@N): 1616.7.
1H NMR (400 MHz, CDCl3): d 2.36 (s, Me), 7.18–8.97 (m, aryl),
9.44 (s, CH@N) ppm. 13C NMR (500 MHz, DMSO-d6): 21.5 (Me),
121.0, 122.4, 125.1, 125.9, 126.1, 126.2, 126.6, 127.1, 127.2,
127.5, 128.9, 129.7 (i-pyrene), 129.9 (p-tolyl), 130.9 (i-tolyl),
158.1 (CH@N) ppm. ESI-HRMS: m/z = 320.1437 (found), 320.1439
(calculated) for [M+H]+. Anal. Calc. for C24H17N (319.40): C,
90.25; H, 5.36; N, 4.39. Found: C, 90.12; H, 5.53; N, 4.51%.
4.2.1.2. 4-Methyl-N-(anthracene-9-ylmethylene)aniline (SB-2). Yield:
0.27 g (92%); M.p.: 103 �C (105 �C, lit. [23]). IR (KBr)/cm�1: masym

(CH@N): 1620.7. 1H NMR (500 MHz, DMSO-d6): d 2.21 (s, Me),
6.82–9.12 (m, aryl), 9.21 (s, CH@N) ppm. 13C NMR (500 MHz,
DMSO-d6): 22.4 (Me), 121.7, 121.9, 123.2, 128.3, 128.7, 129.6,
130.1, 130.4, 130.9, 132.2 (i-anthracene), 133.0 (p-tolyl), 134.5 (i-
tolyl), 161.7 (CH@N) ppm. ESI-HRMS: m/z = 296.1444 (found),
296.1439 (calculated) for [M+H]+. Anal. Calc. for C22H17N
(295.38): C, 89.46; H, 5.80; N, 4.74. Found: C, 90.01; H, 5.60; N,
4.78%.
4.2.1.3. 4-Methyl-N-(phenanthrene-9-ylmethylene)aniline (SB-
3). Yield: 0.26 g (88%); M.p.: 142 �C. IR (KBr)/cm�1: masym (CH@N):
1625.0. 1H NMR (500 MHz, DMSO-d6): d 2.32 (s, Me), 6.89–8.91 (m,
aryl), 9.31 (s, CH@N) ppm. 13C NMR (500 MHz, DMSO-d6): 21.9
(Me), 122.1, 122.8, 124.7, 125.2, 125.7, 126.5, 127.3, 127.8, 128.1,
128.3, 129.5, 130.0 (i-phenanthrene), 131.2 (p-tolyl), 131.7 (i-to-
lyl), 160.8 (CH@N) ppm. ESI-HRMS: m/z = 328.1712 (found),
328.1701 (calculated) for [M+MeOH+H]+. Anal. Calc. for C22H17N
(295.38): C, 89.46; H, 5.80; N, 4.74. Found: C, 89.83; H, 5.67; N,
4.58%.
4.2.2. Syntheses of the organomercury compounds 1–3
0.5 mmol of the Schiff base (SB-1: 0.16 g, SB-2: 0.15 g, SB-3:

0.15 g) and mercury(II) acetate (0.17 g, 0.51 mmol) were stirred
(24 h) together in refluxing methanol (�40 ml). The reaction mix-
ture was cooled and LiCl (0.05 g, 1.2 mmol) in hot methanol was
added under stirring. The resulting precipitate was filtered, washed
with diethyl ether and dried. The solid obtained was extracted by
hexane via a G-4 soxlet frit to avoid the impurity of salts. Recrys-
tallization from CHCl3–MeOH (1:1) solution gave the organomer-
cury compounds 1–3 as yellow needles.

1, Yield: 0.19 g (68%); M.p.: 222–225 �C. IR (KBr)/cm�1: masym

(CH@N): 1609.1. 1H NMR (500 MHz, CDCl3): d 2.36 (s, Me), 7.12–
9.02 (m, aryl), 9.62 (s, CH@N). 13C NMR (500 MHz, CDCl3): 21.0
(Me), 158.2 (CH@N) ppm. ESI-HRMS: m/z @ 556.0759 (found),
556.0756 (calculated) for [M+H]+; 839.2335 (found), 839.2350
(calculated) for [M(�Cl)+SB]+.

2, Yield: 0.21 g (82%); M.p.: 178–179 �C. IR (KBr)/cm�1: masym

(CH@N): 1612.4. 1H NMR (500 MHz, CDCl3): d 2.32 (s, Me), 6.93–
8.87 (m, aryl), 9.52 (s, CH@N). 13C NMR (500 MHz, CDCl3): 21.9
(Me), 160.4 (CH@N) ppm. ESI-HRMS: m/z = 550.0857 (found),
550.0861 (calculated) for [M+H2O+H]+; 646.1554 (found),
646.1549 (calculated) for [M+2MeCN+MeOH+H]+.

3, Yield: 0.17 g (66%); M.p.: 201–204 �C. IR (KBr)/cm�1: masym

(CH@N): 1608.9. 1H NMR (500 MHz, CDCl3): d 2.27 (s, Me), 7.30–
9.18 (m, aryl), 9.57 (s, CH@N). ESI-HRMS: m/z = 532.0743 (found),
532.0756 (calculated) for [M+H]+; 560.1510 (found), 560.1513 (cal-
culated) for [M(�Cl)+2MeOH]+. The 13C NMR of 3 could not be ob-
tained due to its insufficient solubility.
4.2.3. Synthesis of diorganotellurium dichlorides
4.2.3.1. Method-A: (1a, 1d, 1e, 2a–2c, 3a and 3b). A suspension of 1
(0.055 g, 0.100 mmol) and 4-MeO-C6H4TeCl3 (0.034 g, 0.100 mmol)
in chloroform (100 mL) were refluxed for 20 h with stirring under
N2. The hot reaction mixture was filtered to remove the precipi-
tated HgCl2. Concentration of the filtrate and addition of petroleum
ether (40–60 �C) gave a solid which was recrystallized twice from
CHCl3 to obtain an orange-red solid of 1a. Yield: 0.046 g (73%). M.p.
187 �C. IR (KBr)/cm�1: masym (CH@N): 1631.1. 1H NMR (400 MHz,
DMSO-d6): d 2.31 (s, Me), 3.84 (s, OMe), 6.81–8.80 (m, aryl), 9.40
(s, CH@N) ppm). 13C NMR (500 MHz, DMSO-d6): 21.0 (Me), 55.5
(OMe), 157.0 (CH@N) ppm. ESI-HRMS: m/z = 572.0864 (found),
572.0.869 (calculated) for [M(�2Cl)+OH]+; 662.1313 (found),
662.0508 (calculated) for [M+2H2O+H]+. Anal. Calc. for
C31H23Cl2NOTe (624.03): C, 59.67; H, 3.72; N, 2.24. Found: C,
59.43; H, 3.83; N, 2.35%.

Compounds 1d, 1e, 2a–2c, 3a and 3b were prepared similarly.
1d: Yield: 0.037 g (63%). M.p. 171–173 �C. IR (KBr)/cm�1: masym

(CH@N): 1615.4. 1H NMR (400 MHz, DMSO-d6): d 2.42 (s, Me),
7.19–8.42 (m, aryl), 9.38 (s, CH@N) ppm. 13C NMR (500 MHz,
DMSO-d6): 22.1 (Me), 153.2 (CH@N) ppm. ESI-HRMS: m/
z = 592.0926 (found), 592.0687 (calculated) for [M(�Cl)+MeOH]+;
773.0131 (found), 773.1305 (calculated) for [M+3H2O+
3MeCN+H]+. Anal. Calc. for C30H21Cl2NTe (594.00): C, 60.66; H,
3.56; N, 2.36. Found: C, 60.78; H, 3.38; N, 2.47%.

1e: Yield: 0.0.043 g (71%). M.p. 153–157 �C. IR (KBr)/cm�1: masym

(CH@N): 1615.0. 1H NMR (400 MHz, DMSO-d6): d 2.48 (s, Me-SB),
2.33 (s, Me-tolyl-Te), 7.12–8.45 (m, aryl), 9.42 (s, CH@N) ppm.
13C NMR (500 MHz, DMSO-d6): 22.1 (Me-SB), 28.7 (Me-tolyl-Te),
157 (CH@N) ppm. ESI-HRMS: m/z = 610.2531 (found), 610.0348
(calculated) for [M+H]+; 842.3364 (found), 842.1883 (calculated)
for [M+MeOH+4MeCN+2H2O+H]+. Anal. Calc. for C31H23Cl2NTe
(608.03): C, 61.24; H, 3.81; N, 2.30. Found: C, 61.33; H, 3.69; N,
2.17%.

2a. Yield: 0.043 g (71.6%). M.p. 179 �C. IR (KBr)/cm�1: masym

(CH@N): 1625.3. 1H NMR (500 MHz, DMSO-d6): d 2.38 (s, Me),
3.90 (s, OMe), 7.13–9.02 (m, aryl), 10.15 (s, CH@N) ppm). 13C
NMR (500 MHz, DMSO-d6): 22.7 (Me), 55.6 (OMe), 158.6 (CH@N)
ppm. ESI-HRMS: m/z = 666.0837 (found), 666.0821 (calculated)
for [M+2MeOH+H]+; 630.1068 (found), 630.1055 (calculated) for
[M(�Cl)+2MeOH]+. 549.0857 (found), 548.0869 (calculated) for
[M(�2Cl+OH]+. Anal. Calc. for C29H23Cl2NOTe (600.01): C, 58.05;
H, 3.86; N, 2.33. Found: C, 58.22; H, 3.71; N, 2.35%.

2b: Yield: 0.053 g (85%). M.p. 207–209 �C. IR (KBr)/cm�1: masym

(CH@N): 1621.0. 1H NMR (500 MHz, DMSO-d6): d 2.48 (s, Me),
7.23–8.98 (m, aryl), 10.12 (s, CH@N) ppm. 13C NMR (500 MHz,
DMSO-d6): 23.4 (Me), 157.5 (CH@N) ppm. ESI-HRMS: m/
z = 622.0352 (found), 622.0348 (calculated) for [M+H]+; 727.1489
(found), 727.1483 (calculated) for [M(�Cl)+3MeCN+H2O]+. Anal.
Calc. for C32H23Cl2NTe (620.04): C, 61.99; H, 3.74; N, 2.26. Found:
C, 62.34; H, 3.67; N, 2.32%.

2c: Yield: 0.039 g (63.7%). M.p. 169 �C. IR (KBr)/cm�1: masym

(CH@N): 1602.8. 1H NMR (500 MHz, DMSO-d6): d 2.32 (s, Me-SB),
2.67 (s, Me-o-Mes), 2.12 (s, Me-p-Mes), 6.92–8.59 (m, aryl), 10.23
(s, CH@N) ppm. 13C NMR (500 MHz, DMSO-d6): 23.5 (Me-SB),
28.8 (p-Me-mes), 30.3 (o-Me-mes), 162.7 (CH@N) ppm. ESI-HRMS:
m/z = 728.1454 (found), 728.1454 (calculated) for [M+2MeCN+-
MeOH+H]+. Anal. Calc. for C31H27Cl2NTe (612.06): C, 60.83; H,
4.45; N, 2.29. Found: C, 60.57; H, 4.35; N, 2.47%.

3a: Yield: 0.038 g (63%). M.p. 178 �C. IR (KBr)/cm�1: masym

(CH@N): 1607.1. 1H NMR (500 MHz, DMSO-d6): d 2.49 (s, Me),
3.82 (s, OMe), 7.20–8.73 (m, aryl), 9.69 (s, CH@N) ppm). ESI-HRMS:
m/z = 757.1467 (found), 757.1455 (calculated) for [M+MeCN+3-
MeOH+H2O+H]+; 620.0798 (found), 620.0847 (calculated) for
[M(–Cl)+3H2O]+. Anal. Calc. for C29H23Cl2NOTe (600.01): C, 58.05;
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H, 3.86; N, 2.33. Found: C, 58.42; H, 3.98; N, 2.23%. Insufficient sol-
ubility of 3a precluded its 13C NMR.

3b: Yield: 0.042 g (66%). M.p. 191–192 �C. IR (KBr)/cm�1: masym

(CH@N): 1617.2. 1H NMR (500 MHz, DMSO-d6): d 2.64 (s, Me),
7.24–9.46 (m, aryl), 10.38 (s, CH@N) ppm. 13C NMR (500 MHz,
DMSO-d6): 21.2 (Me), 159.7 (CH@N) ppm. ESI-HRMS: m/
z = 636.1432 (found), 636.1394 (calculated) for [M(�2Cl)+
MeOH+2H2O+OH]+. Anal. Calc. for C32H23Cl2NTe (620.04): C, 61.99;
H, 3.74; N, 2.26. Found: C, 62.79; H, 3.75; N, 2.43%.
4.2.3.2. Method-B: (1b, 1c and 3c). A suspension of 1 (0.055 g,
0.100 mmol) and 1-C10H7TeCl3 (0.036 g, 0.100 mmol) in dry diox-
ane (50 mL) was heated under reflux until a clear solution was ob-
tained. After cooling and evaporation to �10 mL, diethyl ether
(5 mL) was added. The solution was decanted off from a sticky
mass. The latter was solvent extracted with hexane–CHCl3 via a
G-4 soxlet frit. Concentration of the extract, addition of petroleum
ether (�5 mL) and cooling to 0 �C afforded an orange solid which
was dissolved in chloroform (50 mL) and passed through a 40 0 silica
column. It was concentrated to half its volume and cooled below
0 �C for about two days affording pure 1b.

Similar procedure was also applicable to 1c and 3c.
1b: Yield: 0.036 g (57%). M.p. 207–209 �C. IR (KBr)/cm�1: masym

(CH@N): 1635.7. 1H NMR (400 MHz, DMSO-d6): d 2.30 (s, Me),
7.19–8.22 (m, aryl), 9.40 (s, CH@N) ppm. 13C NMR (500 MHz,
DMSO-d6): 22.5 (Me), 156.3 (CH@N) ppm. ESI-HRMS: m/
z = 687.0622 (found), 687.0614 (calculated) for [M+MeCN+H]+.
Anal. Calc. for C34H23Cl2NTe (644.06): C, 63.40; H, 3.60; N, 2.17.
Found: C, 63.54; H, 3.78; N, 2.33%.

1c: Yield: 0.0.039 g (61%). M.p. 181–183 �C. IR (KBr)/cm�1: masym

(CH@N): 1614.9. 1H NMR (400 MHz, DMSO-d6): d 2.49 (s, Me-SB),
2.83 (s, Me-o-Mes), 2.25 (s, Me-p-Mes), 6.73–8.42 (m, aryl), 9.41
(s, CH@N) ppm. 13C NMR (500 MHz, DMSO-d6): 22.6 (Me-SB),
29.3 (p-Me-mes), 31.9 (o-Me-mes), 160.1 (CH@N) ppm. ESI-HRMS:
m/z = 765.1526 (found), 765.1506 (calculated) for [M+MeOH+-
MeCN+3H2O+H]+; 804.9548 (found), 804.2809 (calculated) for
[M(�2Cl)+mesityl+2MeCN+2H2O]+; 945.0184 (found), 945.2938
(calculated) for [M(�2Cl)+SB+MeCN+H2O]+. Anal. Calc. for
C33H27Cl2NTe (636.08): C, 62.31; H, 4.28; N, 2.20. Found: C,
62.51; H, 4.22; N, 2.43%.

3c: Yield: 0.041 g (67%). M.p. 187 �C. IR (KBr)/cm�1: masym

(CH@N): 1627.6. 1H NMR (500 MHz, DMSO-d6): d 2.29 (s, Me-SB),
2.57 (s, Me-o-Mes), 2.21 (s, Me-p-Mes), 7.11–9.02 (m, aryl), 10.43
(s, CH@N) ppm. 13C NMR (500 MHz, DMSO-d6): 22.8 (Me-SB),
27.5 (p-Me-mes), 29.1 (o-Me-mes), 163.0 (CH@N) ppm. ESI-HRMS:
m/z = 650.0877 (found), 650.0872 (calculated) for [M+2H2O+H]+;
674.1643 (found), 674.1681 (calculated) for [M(�Cl)+3MeOH]+.
Anal. Calc. for C31H27Cl2NTe (612.06): C, 60.83; H, 4.45; N, 2.29.
Found: C, 60.59; H, 4.47; N, 2.32%.

Note: The yields were lower when these reactions were carried
out in chloroform instead of dioxane.
4.2.4. X-ray crystallography
All measurements for 1, 1a, 2a, 2b and 3b were made on CCD

Bruker SMART APEX diffractometer. Crystallographic data and
refinement parameters are summarized in Table 1. Data were col-
lected using a graphite-monochromated Mo Ka radiation
(ka = 0.71073 Å). The program SMART [24] was used for collecting
frames of data, indexing reflection, and determining lattice param-
eters, SAINT [24] for integration of the intensity of reflections and
scaling, SADABS [25] for absorption correction and SHELXTL [26,27]
for space group and structure determination. Full-matrix least-
squares refinements on F2, using all data, were carried out with
anisotropic displacement parameters applied to all non-hydrogen
atoms. Hydrogen atoms were included in geometrically calculated
positions using a riding model and were refined isotropically. The
figures were created using Diamond 3.1d software [28].
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