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Abstract

In this paper the synthesis and characterization of new heterobimetallic compounds with a ligand derived from
diacetylpyridine, hydrazine and salicylaldehyde has been reported. The open end of the ligand was locked with
R,SnCl, followed by the insertion of a transition metal ion in the cavity thus formed by locking the ligand. These
compounds are characterized by TGA/DSC, IR, 'H and '*CNMR, electronic spectra, magnetic moment and
conductivity measurements. The disappearance of v(O—H) and appearance of v(Sn—O) in the IR spectrum of the
Sn(saldp)R, {where saldp = bis(salicylaldehydehydrazone)diacetylpyridine and R = —CHj3, —C4Ho} suggests the
complex formation with R,SnCl,. The IR spectra of the complexes exhibited a blue shift in v(C=N) indicating
coordination of the azomethine nitrogen. The complexes are non-electrolytes in DMSO. The 'HNMR and
BCNMR spectra of the complexes are not much different from that of the free ligand except for the disappearance
of the signal at 9 ppm due to phenolic protons. The methyl or butyl protons attached to the tin appear at their usual
places. The TGA profile of the ligand and its mononuclear complexes exhibit a three-step pyrolysis, although the

binuclear complexes decompose in two steps leaving behind tin oxide as the final product.

Introduction

Compartmental ligands, their mononuclear and dinu-
clear complexes have attracted a lot of attention in the
recent years due to the key role they play in many
synthetic and biological applications. Dinuclear metal
complexes have been successfully used for the recog-
nition and assembly of various organic and inorganic
moieties [1-3]. They are also employed as models for
active centers of various metalloenzymes such as tyro-
sine which effects skin pigmentation [4] and as suc-
cessful devices, to host and carry small molecules or
ions as a guest and as catalyst [5]. Consequently, sev-
eral workers have continued to investigate the struc-
tural and magneto chemical aspects of binuclear
complexes with a variety of bridging systems [6-7].
Since heterodinuclear complexes containing both tran-
sition as well as non transition metal ions are scarce
[8], we are attempting, to probe the structural, mag-
neto-chemical and thermal properties of heterodinu-
clear complexes containing late 3-d transition metal
ions and dialkyltindihalides. In continuation of our
work on dinuclear systems [9-10], we are reporting, a
novel compartmental ligand composed of diacetyl-
pyridine, hydrazine and salicylaldehyde, Hssaldp
(where saldp = bis(salicylaldehydehydrazone)diacetyl-
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pyridine). Although, diorganotins [R,SnX5] have been
studied extensively as anticancer agents their use as
ring closing agents is limited [11]. In the present study,
diorganotin dichlorides R,SnCl, (R = Me, Bu) have
been exploited as locking agents leading to the for-
mation of a cavity of appropriate size [12] that
encapsulates a transition metal ion.

Experimental

Hydrated metal chlorides (BDH), salicylaldehyde, di-
acetylpyridine (Fluka) and hydrazine hydrate (Ranb-
axy) were used as received. Methanol was used after
distillation. Elemental analyses were carried out with a
Perkin Elmer, Series II CHNS/O analyzer 2400, USA.
Chloride was determined gravimetrically as AgCl [13].
IR spectra (4000-200 cm™') were recorded on a RXI
FT-IR spectrometer as KBr discs. The conductivity
measurements were carried out with CM-82T Elico
conductivity bridge in DMSO. The electronic spectra
were recorded on a Cintra SGBC spectrophotometer in
DMSO. Magnetic susceptibility measurements were
done with a 155 Allied Research vibrating sample
magnetometer at room temperature. The NMR spectra
were recorded on a DPX-300 spectrometer in DMSO at
room temperature. *CNMR spectra were recorded in
CDCl;. The TGA was performed with a Perkin
Elmer thermal analyzer under nitrogen atmosphere
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using calcinated Al,Oj as reference. The weight of the
sample taken was 8 mg. The heating rate was kept at
10 °C min~'. Melting points were determined by the
Wiswo melting point apparatus. The metal contents
were estimated by complexometric titrations [14].

Preparation of Hjsaldp

Hydrazine hydrate (10 mmol, 0.5 mL) was dropwise
added to a solution of 2,6-diacetylpyridine (5 mmol,
0.82 g) dissolved in 25 mL of acetonitrile. After 2 h of
stirring, a white precipitate was obtained which was left
overnight. It was decanted, washed several times with
acetonitrile and cold diethylether and dried in vacuo over
CaCl,. The methanolic solution (25 mL) of this white
precipitate (2 mmol, 0.38 g) was, subsequently allowed
to react with salicylaldehyde (4 mmol, 0.42 mL). A
yellow precipitate thus obtained was decanted, washed
several times with methanol and ether and dried in vacuo
(Figure 1). Anal. Calcd. for Hjsaldp, C,3H,1N5O,: C,
69.2; H, 5.3; N, 17.5. Found: C, 69.0; H, 5.2; N, 17.4.
m.p. 109 °C, Yield, 55%.

Preparation of mononuclear complexes, Sn(saldp)R>
To a methanolic solution 25 mL of Hjsaldp (2 mmol,

0.38 gm), R,SnCl, (where R = CHj; and C4Ho)
(2 mmol) dissolved in 20 mL of the same solvent was

added, dropwise with continuous stirring. The reaction
mixture was stirred for about 2 h to obtain a light-yellow
thick precipitate. It was filtered through celite washed
with methanol, cold diethyl ether and dried in vacuo
(Figure 2) Anal. Calcd. for [(C23H19N502)SH(CH3)2]1 C,
54.9;H, 4.6; N, 12.8; Sn, 21.7. Found: C, 54.8; H, 4.5; N,
12.7; Sn, 21.6. m.p. 144 °C, Yield, 62%. Calcd. for
[(C23H[9N50,)Sn(C4Ho),]: C, 59.0; H, 5.9; N, 11.1; Sn,
18.8. Found: C, 58.9; H, 5.8; N, 11.0; Sn, 18.7. m.p.
191 °C, Yield, 67%.

Preparation of heterodinuclear complexes,
Sn(saldp) R,MX,

In a well dissolved 20 mL methanolic solution of
Sn(saldp)R, (2 mmol), hydrated metal chloride
(2 mmol) dissolved in the same solvent (20 mL) was
added, dropwise to obtain an immediate precipitation of
the respective binuclear complexes. The precipitate was
decanted washed with methanol and cold diethyl ether
and dried in vacuo (Figure 3).

Anal. Caled. for [(Cy3H19N50,)Sn(CH;3)>,MnCl,]: C,
44.7; H, 3.8; N, 10.4; Sn, 17.7: Mn, 8.2.

Found: C, 44.5; H, 3.7; N, 10.4; Sn, 17.5: Mn, 8.3. m.p.
183 °C, Yield, 70%.

Calcd. for [(C23H19N502)SH(CH3)2FCCIZ]I C, 446, H,
3.7; N, 10.4; Sn, 17.6: Fe, 8.3.

i
NH, C\H
+
OH

NH,

H 18

Figure 1. Preparation of Hjsaldp.
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Figure 2. Preparation of mononuclear Sn(saldp)R,.

Found: C, 44.4; H, 3.6; N, 10.4; Sn, 17.5: Fe, 8.4. m.p.
103 °C, Yield, 68%.

Calcd. for [(Cy3H9N50,)Sn(CHj3),CoCl,]: C, 44.4; H,

3.7; N, 10.4; Sn, 17.5: Co, 8.7.
Found: C, 44.3; H, 3.6; N, 10.3; Sn, 17.0: Co, 8.8. m.p.
171 °C, Yield, 55%.

Calcd. for [(C23H19N502)SH(CH3)2NiC12]Z C, 444, H,

3.7; N, 10.4; Sn, 17.6; Ni, 8.7.

Found: C, 44.2; H, 3.4; N, 10.3; Sn, 17.4: Ni, 8.9. m.p.
118 °C, Yield, 48%.

Calcd. for [(C23H19N502)SH(CH3)2CUC12]1 C, 441, H,
3.7; N, 10.3; Sn, 17.4: Cu, 9.3.

Found: C, 44.0; H, 3.6; N, 10.2; Sn, 17.3: Cu, 9.4. m.p.
149 °C, Yield, 72%.

Anal. Calcd. for [(C23H19N502)SH(C4H9)2MHC12]: C,
49.2; H, 4.9; N, 9.3; Sn, 15.7: Mn, 7.3.

Found: C, 49.0; H, 4.8; N, 9.2; Sn, 15.6: Mn, 7.4. m.p.
160 °C, Yield, 70%.

Calcd. for [(Cz}H19N502)SH(C4H9)2FCC12]1 C, 492, H,
4.9; N, 9.2; Sn, 15.7: Fe, 7.4.

Found: C, 49.0; H, 4.4; N, 9.2; Sn, 15.4: Fe, 7.5. m.p.
130 °C, Yield, 70%.

Calcd. for [(C23H19N502)SH(C4H9)2COC12] C 489 H
49; N, 9.2; Sn, 15.6: Co, 7.7.

=
HiC N | CH;

| N

]
H N
\ = N\ / +  MCl,
Sn O\©
Figure 3.

Found: C, 48.8; H, 4.6; N, 9.1; Sn, 15.2: Co, 7.9. m.p.
185 °C, Yield, 65%.

Calcd. for [(C23H19N502)SH(C4H9)2N1C12] C 48. 9 H
4.9; N, 9.2; Sn, 15.6; Ni, 7.7.

Found: C, 48.3; H, 4.8; N, 9.2; Sn, 15.0: Ni, 7.8. m.p.
135 °C, Yield, 58%.

Calcd. for [(C23H19N502)SH(C4H9)2CHC12] C 487 H
49; N, 9.1; Sn, 15.5: Cu, 8.3.

Found: C, 48.4; H, 4.6; N, 9.1; Sn, 15.2: Cu, 8.4. m.p.
155 °C, Yield, 60%.

Results and discussion

The mononuclear complexes are conveniently obtained
by the facile reaction between H,saldp and R,SnCl,
(Figures 2 and 3) in 1:1 stoichiometry.

Hosaldp + R»SnCl, —  Sn(saldp)R, + 2HCI

However,the binuclear complexes are obtained by sim-
ple insertion reaction of transition metal halides in the
cavity formed by Sn(saldp)R, in alcoholic medium.
Their molar conductance of 1 mM solutions measured

Z
| Cl
HsC N CHj3
|
N~_ /N
LN
H\C/ \/
Cl fo)
\
Sn
R/ \R

(where R = CHz, C4Hy)

Preparation of binuclear complexes.
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in DMSO indicated that they are non-electrolytes [15].
The complexes are stable to heat and light. They are
amorphous in nature, partially soluble in CHCl;,
CH,Cl, and highly soluble in DMSO and DMF. An
attempt is being made to recrystallize them in order to
get their crystal structure solved.

IR spectra

The diagnostic IR bands of the complexes are summa-
rized in Table 1. The ligand and its mononuclear com-
plexes exhibit an intense band in 1648-1630 cm™' range
due to azomethine nitrogen (C=N) [16]. It indicates the
condensation of the C=O0O groups of salicylaldehyde
with the amino groups of the flanked hydrazine moiety,
affording the ligand Hjsaldp. However, in the binuclear
complexes v(C=N) is shifted to a lower region (Fig-
ure 3) indicating coordination of the metal ions with the
azomethine nitrogen [17]. A medium intensity band at
3356 cm™', characteristic of v(O—H) of the ligand was
found to be absent in the complexes (Figure 2).

The far-IR region is quite cardinal in the present
study. In all the metal complexes the presence of a
medium intensity band in 255-298 cm™! range assign-
able to v(Sn—0) [18], establishes the use of R,SnCl, as a
locking agent and the formation of a cavity. As there is
only one band in this region a linear O-Sn—O coordi-
nation is expected [19]. The medium intensity bands
observed at 1450 and 1357 cm™" can be associated with
the composite W(C=C) and v(C=N) vibrations in
agreement with the other authors [20].

Occurrence of some new bands in the far-IR range
(330-380 cm™') is consistent with the v(M—N) [21].

Electronic spectra and magnetic moments

The electronic spectral bands and the magnetic moments
of the complexes are summarized in Table 2. An octa-
hedral Mn(II) complex gives spin forbidden as well as
parity-forbidden bands [22]. In addition to the band due

to n—m transition the electronic spectrum of Mn(II)
complex in DMSO exhibits three spectral bands in the
region 31,521-30,735 cm™'; 23,454-21,453 cm™" and
17,851-17,689 cm™'  which have been assigned to
Tig(P) « °A1*Tog(G) « °Aj, and *Tig(G) «
6Alg transitions, respectively. The high spin d° configu-
ration gives an essentially spin-only magnetic moment of
~5.9 B.M. and is temperature independent. The mag-
netic moment in this case is very close to spin free
octahedral Mn(II) ion [23].

The room temperature magnetic moment values are
found to be 5.09 and 5.21 B.M. for Sn(saldp)Me,FeCl,
and Sn(saldp)BuFeCl, complexes, respectively. These
values are in close agreement with those of Fe(salen) [24]
and Fe(salen)py, [25]. The electronic spectrum of Fe(IT)
complexes display two charge transfer bands besides a
broad d-d band (Table 2). The charge transfer
bands observed in the 28,000-33,400 cm ™" might be due
to m—m transition [26] of the azomethine group.

The spectra of Sn(saldp)Me,CoCl, and Sn(saldp)-
Bu,CoCl, have identical features, indicating similar
stereochemistry around the Co(II) ion. The former
shows absorptions at 20,790, 15,552 and 11,146 cm™!
and the latter exhibits bands at 22,321, 16,474 and
11,272 cm™" (Table 2). The low frequency band at
around 11,000 cm™" is characteristic of Co(II) ion with
an octahedral arrangement [27]. The observed magnetic
moment values (4.14 and 4.20 B.M.) are within the
predicted range for a high-spin Co(II) ion with consid-
erable orbital contribution to the overall magnetic mo-
ment [28].

Electronic spectra of octahedral Ni(Il) complex is
known to exhibit three spin allowed electronic transi-
tions from 3A2g ground state to 3T1g(P), 3T1g(F) and
3ng(F) excited states, respectively [29]. In the case of
Sn(saldp)Me,NiCl, and Sn(saldp)Bu,NiCl,, three
absorption bands in the range 22,779-22,371 cm™" (vy),
15,847-15,384 cm™' (v,) and 11,764-12,544 cm™" (v5)
have been observed. The v; due to one of the spin
allowed electronic transitions in the visible region is

Table 1. Diagnostic IR bands of ligand and its monometallic and bimetallic analogs

Complex v(O-H) yW(C=N) Composite v(M-N) v(M-Cl) v(Sn-0O)
v(C=C) W(C=N)

Hjsaldp 3356 s 1638 s 1450 m 1357 m - - -
Sn(saldp)Me, - 1620 s 1450 m 1357 m 478 m - 293 m
Sn(saldp)Bu, - 1620 s 1450 m 1357 m 424 m - 293 m
Sn(saldp)Me,MnCl, - 1620 s 1450 m 1357 m 432 m 354 m 300 m
Sn(saldp)Me,FeCl, - 1620 s 1450 m 1357 m 438 m 347 m 255 m
Sn(saldp)Me,CoCl, - 1620 s 1450 m 1357 m 424 m 362 m 278 m
Sn(saldp)Me,NiCl, - 1620 s 1450 m 1357 m 416 s 331 m 287 m
Sn(saldp)Me,CuCl, - 1620 s 1450 m 1357 m 432 m 339 m 298 m
Sn(saldp)Bu,MnCl, 1620 s 1450 m 1357 m 432 m 324 m 285 m
Sn(saldp)Bu,FeCl, - 1620 s 1450 m 1357 m 416 m 301 m 293 m
Sn(saldp)Bu,CoCl, - 1620 s 1450 m 1357 m 486 m 331 m 268 m
Sn(saldp)Bu,NiCl, - 1620 s 1450 m 1357 m 478 m 308 m 278 m
Sn(saldp)Bu,CuCl, - 1620 s 1450 m 1357 m 424 m 362 m 276 m
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Table 2. Magnetic susceptibility, electronic spectra and ligand field parameters of the complexes

Compounds Magnetic Electronic Log e Possible assignments 10 Dq B p
moment (B.M.) bands (cm™!) (mol™" cm?) (em™) (cm™)
Sn(saldp)Me,MnCl, 5.78 30,735 29 TiP) « °Ay, 17,670 427 0.83
21,453 2.4 Tou(G) « Ay,
17,689 2.0 Ti(G) « Ay,
Sn(saldp)Me,FeCl, 5.30 16,572 3.2 5Eg «— Sng 16,572 - -
Sn(saldp)Me,CoCl, 4.14 20,790 2.7 T(P) « *T(F) 12,030 334 0.65
15,552 2.5 *Ase(F) « *Tiu(F)
11,146 22 Toe(F) « *T1o(F)
Sn(saldp)Me,NiCl, 3.21 22,371 26 T 1(P) < 3Ay(F) 11,760 392 0.62
15,847 22 T 1(F) « *As(F)
11,764 1.8 Taoo(F)  *Ase(F)
Sn(saldp)Me,CuCl, 1.91 21,005 2.7 2Eg «— zBlg - - -
Sn(saldp)Bu,MnCl, 5.81 31,521 2.9 TiP) « °Ay, 16,785 439
23,454 2.3 Tou(G) « Ay,
17,851 2.0 Ti(G) « Ay,
Sn(saldp)Bu,FeCl, 5.44 16,475 29 By « Ta 16,475 - 0.85
Sn(saldp)Bu,CoCl, 4.20 22,321 2.5 T(P) « *Tu(F) 12,080 402 -
16,474 2.4 *Ase(F) « *Tiu(F)
11,272 2.5 Toe(F) « *T1o(F)
Sn(saldp)Bu,NiCl, 3.34 22,779 2.4 T 1(P) <« Ay(F) 12,380 279 0.78
15,384 1.7 3T o(F) « *Ax(F)
12,544 14 Tae(F)  *Asu(F)
Sn(saldp)Bu,CuCl, 1.94 19,608 26 ’E, < By, - - -

assigned to 3T1g(P) «— 3A2g(F). The position of middle
band (v;) has been attributed to T (F) <« ‘A,
transition. The ligand field parameters viz. 10 Dq, B
(Racah parameter), § (Nephelauxetic ratio) are almost
identical for Sn(saldp)Me,NiCl, and Sn(saldp)Bu,.
NiCl,. These values reflect that the M—L bond is suffi-
ciently strong, which in turn suggests enough
overlapping of metal orbitals with those of the ligand.
The compounds are paramagnetic with room tempera-
ture magnetic moment values ranging between 3.21 and
3.34 B.M.

Octahedral Cu(Il) complexes are known to exhibit
four absorption bands, but only one broad band is
generally observed [30]. Such a case arises due to the
masking of less intense d—d bands by the strong charge
transfer bands [31]. In the present study a broad band in
21,005-19,608 cm ™' (Table 2) has been observed. Prac-
tically, for an octahedral Cu(I) complex the room
temperature magnetic moment value ranges between 1.8
and 2.0 B.M. [32]. In the present work, the small in-
crease from the spin-only value is due to the mixing of
some orbital angular momentum from excited states via
spin—orbit coupling phenomenon [33]. The electronic
spectra and the magnetic moment data are consistent
with an octahedral structure for Cu(Il) ion.

TGA/DTG

The samples were heated at uniform rate of 20 °C min™".
The TGA profile of the ligand (H,saldp) consists of two

well-defined stages (Table 3). The first decomposition

stage starts at 110 °C and continues [34] until 470 °C. It
corresponds to the degradation of two salicylaldehyde
moieties contributing 57.14% weight loss (calcd.
57.15%). The second stage starts from 500 °C and con-
tinues until 800 °C which is consistent with the degra-
dation of the remaining part of the molecule. Generally,
the TGA steps corresponding to deamination involve
sudden weight losses, accompanied by relatively sharp
peaks in corresponding DTG curve [33].

In the present case, the DTG curve of the ligand
shows an intense sharp exothermic peak for the rapid
pyrolysis of salicylaldehyde moieties. However, there is
no distinct peak corresponding to the second step.

The mononuclear complexes exhibit three stage
thermograms in the range 200-350, 350-450 and 450—
800 °C, respectively. The first stage accounts for about
20% weight loss corresponding to the degradation of
diacetylpyridine fragment while the second stage corre-
sponds to the liberation of two nitrogen molecules. The
third stage of pyrolysis is consistent with the decompo-
sition of the remaining part of the molecule containing
Sn as SnO, [36]. The DTG profile in the present case is
quite diagnostic. A sharp exothermic peak is observed
for the first step while a weak endotherm may be
attributed to the liberation of nitrogen. Moreover, a
sharp exothermic peak in the end corresponds to the
oxidation of Sn to SnOs,.

The TGA profile of the bimetallic complexes is rel-
atively simple and consists of two discrete stages. The
initial stage corresponds to the simultaneous loss of
chlorine, diacetylpyridine and two alkyl groups. The
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Table 4. "H NMR spectra of the ligand and its complexes

365

Complex J(CH3;) of diacetylpyridine J(C-H) of salicylaldehyde 0(O-H) of salicylaldehyde
Hysaldp 2.18 (s) 6.99 (s) 9.0 (s)
Sn(saldp)Me, 2.15 (s) 6.99 (s) -
Sn(saldp)Bu, 2.17 (s) 6.99 (s) -
Sn(saldp)Me,MnCl, 2.18 (s) 6.99 (s) -
Sn(saldp)Me,FeCl, 2.19 (s) 6.99 (s) -
Sn(saldp)Me,CoCl, 2.19 (s) 6.98 (s) -
Sn(saldp)Me,NiCl, 2.14 (s) 6.99 (s) -
Sn(saldp)Me,CuCl, 2.17 (s) 6.99 (s) -
Sn(saldp)Bu,MnCl, 2.20 (s) 6.98 (s) -
Sn(saldp)Bu,FeCl, 2.18 (s) 6.97 (s) -
Sn(saldp)Bu,CoCl, 2.20 (s) 6.98 (s) -
Sn(saldp)Bu,NiCl, 2.20 (s) 6.98 (s) -
Sn(saldp)Bu,CuCl, 2.21 (s) 6.97 (s) -

Note: "H NMR of (CsHsN) and (C¢Hs) appear as a multiplet in the range 6=28.2-8.8 and 7.4-7.6 respectively.

second stage corresponds to the degradation of the
remaining part of the molecule containing Sn in its oxide
form. The DTG curve exhibits a solitary peak in the
200-350 °C range.

"HNMR and >CNMR spectra

The "THNMR spectra of the H,saldp exhibits singlets at
0 = 2.18 and 6.99 ppm corresponding to the methyl
protons of the diacetyl moiety and C—H of the salicyl-
aldimine moiety, respectively [37]. Two sets of multiplets
were observed at 6 = 8.2-8.8 due to the pyridinium
protons while the multiplet at 6 = 7.4-7.6 corresponds
to the phenyl protons of the salicylaldimine moiety [38]
of the ligand and its complexes (Table 4). A low field
signal at 6 = 9.0 ppm may be due to the phenolic
protons of salicylaldimine in case of H,saldp and was
found to be absent in case of its metal complexes
implying their formation. It may be noted that the
chemical shifts of the complexes are almost similar to

Table 5. *CNMR spectra of the ligand and its complexes

those of the free ligand. However, in case of complexes
an additional triplet was observed corresponding to the
flanked methyl groups at 6 = 0.8. For butyl analogs,
three set of multiplets at 6 = 1.5, 1.31 and 1.29 ppm
were observed. Moreover, disappearance of the signal
due to O—H proton of the salicylaldehyde is evidenced
by the formation of Sn—O bond.

The '*CNMR spectra of the ligand, H,saldp exhibit
signals at 6 = 165, 124.5 and 137 ppm corresponding to
C,/Cs, C,/Cy4 and Cj respectively [39] (Figure 1). These
signals are shifted to lower regions in the complexes
implying coordination [40] (Table 5). Another set of
signals were observed in the region 6 = 17.2 and 157
attributed to C;/C;4 and C¢/C;s. The peaks due to aro-
matic carbons were observed in the region 6 = 112.3—
147. However, the Cg/C;; were located at 6 167 ppm
(Table 5). The methyl carbon attached to tin were ob-
served at about 6= 8.12 ppm [41] while the butyl car-
bons were observed at about 6 = 27.5, 25.4, 25.1 and
13 ppm respectively [42].

Complex Cy/Cs G,/Cy C; C¢/Cis C;/Cis Cg/Ci7
Hjsaldp 165 124.5 137 157 17.2 167
Sn(saldp)Me, 164.5 124.8 137 154 16.4 164
Sn(saldp)Bu, 164.3 124.3 139 156 15.9 163
Sn(saldp)Me,MnCl, 162.9 123.5 136.8 155.2 15.5 161.8
Sn(saldp)Me,FeCl, 162.7 122.8 136.7 154.9 15.6 161.8
Sn(saldp)Me,CoCl, 163.5 123.9 135.9 155.3 15.7 162.8
Sn(saldp)Me,NiCl, 163.9 124.5 138 155.7 15.9 162.1
Sn(saldp)Me,CuCl, 162.7 123.5 138.1 155.2 15.7 161.4
Sn(saldp)Bu,MnCl, 163.9 124.5 136.8 154.8 15.5 162
Sn(saldp)Bu,FeCl, 162.9 123.5 136.8 155.2 15.5 161.9
Sn(saldp)Bu,CoCl, 162.7 123.5 138.1 155.7 15.9 162.1
Sn(saldp)Bu,NiCl, 162.7 122.8 136.7 154.9 15.6 161.8
Sn(saldp)Bu,CuCl, 162.5 123.9 136.8 156 16.1 163.1

Note: '3CNMR of aromatic carbons appear in the region § =112.3-147 ppm.
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Conclusions

The present work describes the synthesis of heterobi-
metallic complexes incorporating both transition as well
as a non-transition metal ion in close proximity. These
complexes may serve as models to mimic polymetallic
active sites in biological systems. The methodology
employed is high yielding, and analytically pure com-
pounds are obtained.
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