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Bis(3-aminopropyDtelluride (L) and its complexes
with platinum(IT) and palladium(I) of the types
PtCLL(PhCN), 55 (1}, [PACIL]CI (2) and [PdMeL]CI (3)
have been prepared and characterized by elemental analy-
ses, molar conductance measurements, IR and multinucl-
ear NMR ('H, '2*Te{'H} and '°SPt{'H} data. The comple-
xes have square planar geometry around the metal (Pt or
Pd) with the (N, Te, N) ligand coordinated in a tridentate
mode.

The chemistry of organotellurium compounds has
received considerable attention in the recent past due
to their potential applications in a wide range of areas
such as organic! 3, inorganic* ® and coordina-
tion”'® chemistry. The fact that the tellurium nuclei
(12°Te, I=1/2, natural abundance=6.99%) provi-
des a convenient probe to study the metal-tellurium
bond in solutionas well as in the solid state, has furt-
her facilitated developments in this field.

As a part of our continuing research in the area of
hybrid organotellurium ligand complexes of the plat-
inum metals® '3, we describe herein the synthesis of
bis(3-aminopropyl)telluride, a novel tridentate (N,
Te, N) ligand and its complexes with platinum(II) and
palladium(II). In view of the importance of the organ-
opalladium complexes in carbonylation reactions'®,
we also report a methylpalladium complex of the lig-
and.

Experimental

All the solvents were dried, distilled and degassed
before use. Experimental manipulations were carried
out under an atmosphere of dry oxygen-free dinitro-
gen. [PdCI(Me)(COD)] was prepared following the
recently described method®. The elemental tellurium
(Aldrich) and the compounds, 3-chloropropylamine
hydrochloride (Fluka) and (COD)PdCI; (Aldrich)
were used as received. IR spectra over the range of
4000-700 cm ~ ' were recorded on a Nicolet S DX FT
spectrophotometer as nujol mulls. Far IR. spectra

were recorded on a Perkin-Elmer 1700 X FT instru-
ment as polyethylene péllets. '"H NMR spectra were
obtained on a Jeol FX-100 FT instrument at 99.5
MHz using TMS as an internal standard. '25Te{'H}
and '°Pt{"H} NMR spectra were recorded on a Brii-
ker AMX 400 FT spectrometer at 126 and 86 MHz
using Me,Te and H,PtCl, as external references, res-
pectively. Elemental analyses were performed on a
Perkin-Elmer 240C analyzer. Conductance measur-
ement of ~ | mM solutions were made in appropriate
solvents using Metrohm 660 conductometer. Molec-
ular weights wherever possible were determining using
Knauer vapour pressure osmometer.

Synthesis of bis(3-aminopropy{)telluride (L)

An alkaline solution of sodium borohydride (0.74 g,
19.5 mmol in 5 cm? of 1 M NaOH) was added drop-
wise to a suspension of elemental tellurium powder
(1.00 g, 7.8 mmol) in deoxygenated water (10 cm?)
under dinitrogen with constant stirring at refluxing
temperature till whole of the tellurium dissolved. The
solution turned dark purple indicating the formation
of Na,Te,. It was further refluxed for 2 h when the
solution became colourless indicating the formation
of Na,Te. To this was added 3-chloropropylamine
hydrochloride (2.039 g, 15.6 mmol) in deoxygenated
water (10 cm?) dropwise and the solution refluxed for
another 1 h. It was cooled and the organic layer extra-
cted into chloroform. The chloroform solution was
dried over sodium sulphate under dinitrogen. On re-
moval of excess solvent in vacuo, a viscous pale yellow
liquid was obtained. It was thoroughly washed with
hexane, dried in vacuo and stored under dinitrogen.

Yield: 60%; b.p. 180°C; mol. wt (in CHCl;). Fo-
und, 220; Caled. 243.6; IR (nujol, cm™1'), 3269
v(N—H), 1599 (N — H), 1164 v(C.— N); far IR (poly-
ethylenecm™1),474 v(Te—C),204 8 (C—Te—C); 'H
NMR (CDCl3), 8 1.33 (s, 2 NH», 4H), 1.73-2.02 (m, 2
CH,, 4H), 2.59-2.81 (m,2 CH, —Te, 2 CH, — N, 8H);
125 Te {"H} NMR (CHCl;), 8 240.3 ppm.

Synthesis of PtCLL.(PhCN), (1) and PdCLL (2)
To a solution of bis(benzonitrile)platinum(II)
chloride (0.47 g. | mmol) or bis(acetonitrile)palla-
dium(II) chloride (0.26 g, 1 mmol) in CH,Cl,
(10 cm?) cooled in an ice bath was added under
dinitrogen atmosphere, the ligand (0.24 g, | mmol, in
5 ecm® CH,Cl,) solution with constant stirring. A
white (platinum) or yellow (palladium) coloured so-
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lid separated out. Stirring was continued for | h after
which the precipitate was filtered, washed with dichl-
oromethane and dried in vacuo.

PtCl,.L. 1.25 PhCN: Yield, 65%;: m.p., 172°
(d): Anal. [Found: C, 30.2; H, 3.6; Reqd. for
C(,H]ﬁNgClgTePt. 1.25. CﬁHSCN, C,29.3; 51 360/0],
IR (nujol,cm '), 3240 v(N — H), 1614 (N — H), 1155
v(C—N); Far IR (polyethylene, cm™'), 465
v(Te=C), 332 Vv(Pt—Cl), 21505(€—Te—C):; *H
NMR (MeOH-dy), 6 1.92-2.52 (m, 2 NH,, 2 CH,,
8H).2.64-3.12(m,2CH>— N, 2CH,—Te, 8H), 7.50
(bs, Ph); 125Te{'H} NMR (MeOH), 8 370.6 (*Jp;— Te,
884 Hz), 333.4 ("Jp - 1., 631 Hz); '°SPt{'H} NMR
(MeOH), 5 3400; A, (MeOH, ohm ! ¢mi? mol '),
81.6.

PdCl,.L: Yield, 75%: m.p., 156° (d); Anal:
[Found: C, 16.5; H, 3.4; Reqd. for C¢H(N>Cl;TePd,
C. 17.1: H, 3.8%]: IR (nujol, cm '), 3200 v(N — H),
16108(N —H), 1147 v(C — N), Far IR (polyethylene,
cm™ '), 444 y(Te—C), 298 vw(Pd—Cl), 215 &
(C—Te—C); '"H NMR (DMSO-d;), 62.00-2.40 (m,
NH>, CH>), other peaks merged with DMSO signals;
Am (DMSO, ohm ™' cm? mol 1), 48.3.

Synthesis of [Pd(Me)L]CI (3)

To a solution of [PACI(Me)(COD)] (0.26 g, 1. mmol)
in CH,Cl, (10 ecm?) cooled in an ice bath was added the
ligand (0.24 g, 1 mmol, in 5 em?® CH,Cl,) solution with
constant stirring under dinitrogen atmosphere, when
a white solid separated out. It was further stirred for ]
h after which the precipitate was filtered, washed with
dichloromethane and dried in vacuo.

Yield: 75% m.p., 145° (d); Anal: [Found: C, 20.7:
H, 4.4; Reqd. for C;H 4N, CITePd, C, 20.9; H, 4.9],
IR (nujol, ecm 1), 3220 v(N — H); 1605 6 (N — H), 1155
v(C—N), Far IR (polyethylene,. cm™1!), 518
v(Pd—C), 465 v(Te—C), 211 §(C—Te—C); 'H
NMR (DMSO-dg), 60.51 (s, Me — Pd, 3H), 2.04-2.33
(m, 2 NH,: 2 CH,, 8H), other peaks merged with
DMSO; '25Te {'H} NMR (DMSO), § 418.7; An(Me-
OH, ohm ! cm? mot 1), 91.6

Results and discussion

Bis(3-aminopropyl)telluride (L), a potentially tri-
dentate (N, Te, N) ligand has been prepared from the
reaction between Na,Te, generated in situ, and
3-chloropropylamine hydrochloride. This symmet-
ric telluride is a rather foul smelling liquid, soluble in a
variety of solvents, e.g. chloroform, dichlorometha-
ne, acetonitrile, benzene etc., but insoluble in hexane
and diethylether. It is somewhat unstable and under-
goes aerial oxidation resulting in a white insoluble
telluroxide, from which the telluride can be regenera-
ted by reduction with hydrazine. The amino protons
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inits '"H NMR spectrum as confirmed By deuterium
exchange, resonate at & 1.33 ppm. The signals of
CH, — Te protons merge with those of CH, — N prot-
ons and appear upfield (8 2.59-2.81 ppm) as compa-
red to the signals of CH, — Cl protons (3 3.73 ppm) in
the precursor, 3-chloropropylamine hydrochloride,
probably due to the replacement of an electronega-
tive chlorine by an electropositive tellurium. The
125Te {'H} NMR exhibits a single signal at § 240.3
ppm which is ~230 upfield compared to
PhTe(CH,);NH3.

Bis(3-aminopropyl)telluride with Pt(ll) and
Pd(II) formed 1, 2 and 3 complexes having metal:lig-
and ratio as 1:1. These complexes are air-stable, alm-
ost insoluble in chlorinated solvents like CHCls.
CH,Cl, etc., but soluble in DMSO and methanol.
They behave as 1:1 electrolytes in solution. However,
their bow solubility in suitable organic solvents pre-
cluded molecular weight measurements.

In all the three complexes, the amino protons are
deshielded by ~0.7 ppm relative to the free ligand and
merged with the CH(2) protons, which also get deshi-
elded by ~0.3-0.5 ppm. The CH,— Nand CH, —Te
protons in 1 appear together, ~0.4 ppm downfield
with respect to the corresponding ligand protons. All
this data suggest the coordination of both N and Te
with the metal atom. In the platinum complex 1. the
phenyl protons of benzonitrile also appear in the spe-
ctrum suggesting the role of the solvent in coordinati-
on. In the palladium complex 3, a signal correspond-
ing to methyl (attached 1o Pd) protons appear 0.5 ppm
upfield relative to [PdCI(Me)(COD)]. This is indicat-
ive of the position of methyl group trans to Te in the
complex.

The '>*Te{'H| NMR spectrum of 1 shows two pe-
aks, associated with Pt satellites, one of high intensity
at 4 370.5 (*Jp; - 1.. 884 Hz) and the other of low inten-
sity at 6 336 ppm ('Jp, - 1.. 631 Hz). Both the peaks are
deshielded with respect to the ligand resonance by 130
and 95 ppm respectively, indicating the coordination
of Te to Pt. A comparison of the coupling constant
values suggest that the resonance at & 370.5 ppm corr-
esponding to Te trans to C1'7(Structure Ia) the other
could be attributed to the species where Te is trans to
benzonitrile (Structure Ib). The presence of an additi-
onal band at 2360 cm ~ ! corresponding to v(C — N) in
its IR spectrum further support the coordinated aro-
matic nitrile!s.

The '*SPt{'H} NMR spectrum of 1, however,
shows a single peak of low intensity at & 3400 ppm.
The second peak (expected for Ib structure) is not
clearly observed most probably because of its lower
concentration and poor quality of spectrum.
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The 125Te{'H} NMR spectrum of the palladium
complex (recorded for 3 only) shows a single signal at
8418.7 ppm, ~ 178 ppm downfield with respect to that
of the ligand indicafing the ligation of Te to Pd. The
tentative structure of the complexes 2 and 3 having
square planar arrangement of atoms around Pd and
the ligand acting in a fridentate mode is depicted in
Structure I1.

The coordination of both N and Te to the metal
atom is further supported by the IR data of the compl-
exes which show red shifts in v(N — H), v(C — N) and
v(Te — C) by 30-70, 10-15and 10-30cm " !, respectiv-
ely, and blue shifts in (N — H) and 6(C —Te —C) by
5-15 and ~10-cm ™!, respectively. The presence of
one band corresponding to v(M — Cl) vibration in 1
and 2 is suggestive of the presence of one Cl inside the
coordination sphere; the other Cl being outside as
obvious from the conductance data. Attempts to
grow single crystals for these complexes to undertake
X-ray work have been unsuccessful.
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