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Neste trabalho, descreve-se a sintese de novos ligantes e dos seus complexos de Pd(Il) com os
ligantes 5-(n-alcoxifenil)-2-n-alquiltetrazadl ) ea,w-bis-[5-(4-pentoxifenil)-2-alcanotetrazoit]?).
A determinacéo estrutural através de difracdo de raios-X do complexo de paladio dohtenela
uma estrutura mononuclear na qual a geometria do croméford) i@ é plana e possui um centro
de inversao sobre o atomo de paladio.As moléculas de feniltetrazol estao ligadas ao ion metalico de
forma monodentadatnsentre si, através de uma ligagh®d-N1. Para o complexo de paladio
contendoL 2, propGe-se uma estrutura dinuclear, ¢[RPd)>Cls]), com base em dados de
espectroscopia de RMN e IV.

The new 5-(n-alkoxyphenyl)-2-n-alkyltetrazolelj and o, w-bis-[5-(4-pentoxyphenyl)-2-
alkanetetrazoles] @) ligands and their Pd(ll) complexes have been synthesized. The X-ray diffrac-
tion study of the palladium complex with reveals a mononuclear structure in which the geometry
of the Pd(1%),Cl, chromophore is planar as required by the inversion center at the palladium atom,
where each molecule of phenyltetrazole binds to the metal ion in a monodentate/fashRaiN1
o-bond. For the palladium complex witl, a dinuclear structure ([B@2),Cl4]) has been pro-
posed on the basis of NMR and IR spectroscopy.

Keywords: palladium, phenyltetrazole, crystal structure analysis

Introduction metric shapes. The coordination geometries of the cen-
tral metals are also important; thus, linear, square planar,

Liquid crystals have been known for more than 100square pyramidal, or trigonal bipyramidal lend them-
years, but the number of structural types and classes afelves to forming calamitic or discotic mesomorphic
chemical compounds capable of exhibiting mesomorphighases. Further important effects arise from the large
properties has increased significantly only during the lasend polarizable electron density which is a feature of
15-20 years, for example, metal-containing liquid crystals,metal atoms and, since many metal ions of the d- and f-
which are termed'metallomesogens”that combine the block elements have unpaired electrons and are colored,
variety and range of metal based coordination chemistryheir inclusion opens up the possibilities of the incorpo-
with the extraordinary physical properties exhibited by lig- ration of new and exciting physical properties into lig-
uid crystald-2 uid crystal$+4 —

Organic liquid crystals can be divided into thermo- ~ Compounds containing the N&gPd-C(sp) five mem-
tropic and lyotropic. Thermotropic can be further sub-ber metallacycle, wherein both the carbon and nitrogen
divided into calamitic and discotic, which are obtained atoms are part of the aromatic ring are usually obtained
with rod-like and disc-like molecules, respectively. The from the reaction between palladium(ll) salts and
remarkable variety of geometries available in additionheteroaromatic species such as 2-phenylpyridine or struc-
to the linear, trigonal and tetrahedral coordination ge-urally related compoun@sRecently, it was reported that
ometries exhibited by carbon, and the incorporation of goalladium(Il) complexes with organic liquid crystal mate-
metal immediately opens up a wide choice of new geo-ials containing the azobenzene or Shiff base frames, bonded

through a metal-carbon s bond and having a metal-metal
*e-mail: hugo@gme.ufsc.br chloride bridge display mesopha&es
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This work reports the synthesis and characterization of Preparation of 5-(4- alkoxyphenyl)-2-alkyltetrazalea,b)

a new Pd(Il) complex with 5-(n-alkoxyphenyl)-2-n-
alkyltetrazole. We have explored the reaction between
palladium(ll) chloride and phenyltetrazole, in order to
obtain anortho-cyclometallated complex to investigate
the influence of the tetrazol ring on the mesomorphic prop-
erties of this compound.

Experimental

All reagents were purchased from Aldrich Chemi-

cal Company (USA) and solvents were used as received

from Merck.

Physical measurements

A solution of 5-(4-pentoxyphenyl)tetrazole (1.85 g,

8.0 mmol), octylbromide (1.54 g, 8.0 mmol),&O; (1.1

g, 8.0 mmol) and cyclohexanone (100X mwas refluxed

for 56 h, cooled to room temperature and the solid formed
was filtered. The solvent was concentrated in a rotary
evaporator and the residue was recrystallized from etha-
nol/water to give the pure produdbata for 5-(pentox-
yphenyl)-2-octyltetrazol€l 1a), (1.6g, 59%); white solid,
m.p. 36.5-38.1°C (ethanol/water); IRv,,,,/cmrt 2918,
2852, 1616, 1462, 1254, 840, 729 (KBH;NMR (CDCL,

200 MHz)48.00 (d,J 8.4 Hz, 2H), 6.93 (dl 8.4 Hz, 2H),
4.56 (tJ7.0 Hz, 2H, -NCH-), 3.95 (tJ6.6 Hz, 2H, -OCH-

), 1.98 (quint., 2H, -NCKCH,-), 1.76 (quint., 2H, -
OCH,CH,-), 1.40-1.20 (m, 14H, -7CH), 0.92-0.78 (m,

Elemental analyses were performed on a Perkin-Elmer 6H, -2CH;); 13C NMR (CDC}, 50.4 MHz) 6 165.38 (s,
model 2400 instrument. Infrared spectra were recorded CN,), 161.48 (s), 128.02 (d166.05 Hz), 120.63 (s), 115.41

on a Perkin-Elmer model 781 spectrometer in KBr disk
or film. 1H and 13C NMR spectra were recorded on a
Bruker AC-200F spectrometer at 200 MHz and 50.4 MHz
respectively. Chemical shifts are reported relative to
tetramethylsilane and in units of ppm. The coupling con-
stants of13C-H were measured directly from the mea-

(d,J165.70 Hz), 68.67 (142.62 Hz, -NCH-), 53.73 (t,

J 142.06 Hz, -OCH), 30.33, 29.89, 29.71, 29.45, 29.34,
28.82, 26.88, 23.09, 14.74 (§,121.93 Hz).Data for 5-
(tetradecyloxyphenyl)-2-tetradecyltetrazdlelb), (2.5 g,
56%); white solid, m.p. 74.3-75% (ethanol/water); IR
Vmadenml 2918, 2852, 1618, 1464, 1254, 840, 729 (KBr);

sured coupled spectra, in all the cases where there was notH NMR (CDCl;, 200 MHz)$8.01 (d,J 8.4 Hz,2H), 6.91

superposition of the multiplets. Visible spectra were re-
corded in CHC} with a Perkin-Elmer Lambda 19 spec-

(d,J8.4 Hz, 2H), 4.55 (7.0 Hz, 2H, -NCH-), 3.93 (1J6.6
Hz, 2H, -OCHy), 1.97 (quint., 2H, -NCkCH,), 1.76 (quint.,

trometer. The transition temperatures for compounds were 2H, -OCH,CH,-), 1.40-1.20 (m, 44H, -22Cf), 0.92-0.78

observed by optical microscopy using a Leitz Ortholux
polarizing microscope in conjunction with a Mettler FP
52 heating stage.

Preparation of 5-(4-Alkoxyphenyl)tetraz(@e

A solution of 4-pentoxybenzonitrile (28.4 g, 0.15
mol), sodium azide (39.0 g, 0.60 mol), ammonium chlo-
ride (32.1 g, 0.60 mol) and dry dimethylformamide (DMF)
(100 cn?) was stirred overnight at 100°C under nitrogen.
After cooling, the reaction mixture was poured into 500
cmd of water and acidified with 2 mol dfnHCI solution
(attention: hydrazoic acid is formed!J'he white pre-
cipitate was isolated by filtration, washed with water and
recrystallized from ethanol/watdbata for 5-(pentoxy-
phenyl)tetrazolg€27.4 g, 80%); white solid, m.p. 178.0-
180.0 °C (ethanol/water); IRv,,,/cmt 2942, 2870,
1614, 1502, 1296, 1262, 840, 720 (KBAH NMR
(CDCls, 200 MHZz)68.00 (d,J8.4 Hz, 2H), 7.61 (d18.4
Hz, 2H), 3.95 (t)6.6 Hz, 2H, -OCH-), 1.76 (quint., 2H, -
OCH,CH,-), 1.40-1.20 (m, 4H, -2CH), 0.92 (t, 3H, -
CHg); 13C NMR (CDCL, 50.4 MHz) 5 166.36 (CN),
161.56, 129.01, 120.73, 115.48, 53.81 (-Q9H29.55,
26.95, 23.11, 14.68.

(m, 6H, -2CHy); 13C NMR (CDCk, 50.4 MHz)5 165.18
(CN,), 161.47,128.22, 120.66, 115.44, 68.77, 53.81, 30.37,
29.99, 29.81, 29.55, 29,44, 29.34, 28.82, 26.88, 26,34,
23.11, 14.73.

Preparation of, c3Bis{5-(4-pentoxyphenyl)-2-alkanetetrazoles]
(L2a,b,9

5-(4-pentoxyphenyl)tetrazole, (1.00 g, 4.30 mmol) was
dissolved in 15 crhof cyclohexanone with stirring and to
the solution was added,w-dibromoetane (0.4 g, 2.15
mmol) and KCO;3 (0.59 g, 4.30 mmol). The reaction mix-
ture was heated under reflux for 56 h, cooled to room tem-
perature and filtered. The solvent was evaporated under
reduced pressure and the residue was recrystallized from
ethanol to give the pure product. Data for 1,2-Bis-[5-(4-
pentoxyphenyl)-2-ethanetetrazolé,2g), (0.83g, 40%),
white solid, m.p. 166.0-168.0C (ethanol); (Found: C,
63.57; H, 7.06; N, 22.65. Calc. fopgE3,NgO,: C, 63.67;
H, 6.93; N, 22.85%); IR,,,,/cnT! 2920, 2855, 1616, 1462,
1254, 840, 720 (KBrjtH NMR (CDCl;, 200 MHz)57.94
(d, J 8.5 Hz, 4H), 6.90 (d, J 8.5 Hz, 4H), 5.22 (s, 4H, -
2NCH,-), 3.94 (t, J 6.5 Hz, 4H, -20GH, 1.75 (quint., 4H,
-OCH,- CH,-), 1.55-1.19 (m, 8H, -4CH), 0.87 (t, 6H, -
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2CHy); 13C NMR (CDCl;, 50.4 MHz)5166.32 (s, CIY),
161.69 (s), 129,10 (d, J 166.02 Hz), 119.89 (s), 115.47 (d,
J 165.84 Hz), 68.78 (t, J 142.62 Hz, -N&£H51.71 (t, J
140.13 Hz, -OCH), 30.35, 30.02, 29.53, 28.82, 23.11,
14.67 (g, J 121.95 Hz); Data for 1,6-Bis-[5-(4-pentoxy-
phenyl)-2-hexanetetrazolel. 4b), (0.93g, 40%), white
solid, m.p. 123.1-125.2C (ethanol); (Found: C, 65.57; H,
7.81, N, 21.00. Calc. for£H,,NgO,: C, 65.93; H, 7.69;
N, 20.51%); IRv,,,,/cnTl 2920, 2855, 1616, 1462, 1254,
840, 720 (KBr)lH NMR (CDCl, 200 MHz)58.03 (d,J
8.5 Hz, 4H), 6.97 (d] 8.5 Hz, 4H), 4.60 (t, 4H16,9 Hz, -
2NCH,-), 3.99 (tJ6.5 Hz, 4H, -20CH), 2.04 (quint. 4H,
-2NCH,CH,-), 1.80 (quint. 4H, -20CKCH,-), 1.48-1.20
(m, 12H, -6CH-), 0.92 (t, 6H, -2CH); 13C NMR (CDCl,
50.4 MHz)0165.72 (s, ClY), 161.47 (s), 128,91 (@165.97
Hz), 120.44 (s), 115.44 (8165.88 Hz), 68.76 (§,142.33
Hz, -NCH,-), 53.43 (tJ141.01 Hz, -OCH), 30.35, 30.02,
29.8,29.56, 29.32, 28.82, 26.99, 23.11, 14.67 181.56).
Data for 1,10-Bis-[5-(4-pentoxyphenyl)-2-decanetetrazole,
(L20), (0.90g, 35%), white solid, m.p. 112.0-11%C(etha-
nol), (Found: C, 68.09; H, 8.68, N, 18.12. Calc. for
Cy4HsNgO,: C, 67.77; H, 8.30; N, 18.60%); IR, ,,/cnTt
2920, 2855, 1616, 1462, 1254, 840, 720 (KB);NMR
(CDClg, 200 MHz) d 8.04 (d] 8.5 Hz, 4H), 6.93 (d] 8.5
Hz, 4H), 4.53 (t, 4H]6,9 Hz, -2NCH-), 3.94 (tJ6.5 Hz,
4H, 20CH;-), 1.96 (quint. 4H, -2NCKCH,-), 1.74 (quint.
4H, -20CHCH,-), 1.47-1.18 (m. 20H, -10CH), 0.87 (t,
6H, -2CHy); 13C NMR (CDCl, 50.4 MHz) d 165.61 (s,
CN,), 161.44 (s), 128.89 (d] 165.98 Hz), 120.53 (s),
115.42 (d,J 165.73 Hz), 68.76 (1] 142.45 Hz, -NCH-),
53.71 (t,J141.06 Hz, -OCH), 30.35, 29.98, 29.79, 29.55,
29.44, 28.83, 26.95, 23.11, 14.68 Jd,22.12 Hz).

Preparation of dichloro-bis-{5-(4-alkoxyphenyl)-2-alkyltetta}
palladium(ll) (3a b)

A mixture of 5-(pentoxyphenyl)-2-octyltetrazole 1),
(0.55 g, 1.6 mmol), PdgI(0.28 g, 1.6 mmol) and glacial
acetic acid (37 cf) was heated under reflux and nitrogen
atmosphere for 24 h. The mixture was cooled to room tem-
perature and the precipitate formed was filtered off and re-
crystallized from isopropandData for dichloro-bis-[5-(4-
pentoxyphenyl)-2-octyltetrazole] palladium({Ba), (0.35
g, 50%), yellow solid, m.p. 100.8-103°C (isopropanoal),
(Found: C, 56.00; H, 7.63; N, 12.98. Calc. for
C4oHeaNgO-,PdCL: C, 55.46; H, 7.39; N, 12.94%). IR, 5,/
cnrl 2918, 2852, 1620, 1460, 1254, 840, 725, 348 (Pd-Cl),
306 (Pd-N) (KBr);!H NMR (CDCl;, 200 MHz)58.83 (d,J
8.4 Hz, 4H), 7.11 (d) 8.4 Hz, 4H), 4.67 () 7.0 Hz, 4H, -
2NCH,-), 4.09 (tJ6.5 Hz, 4H, -20CH#), 2.10 (quint., 4H, -
2NCH,CH,-), 1.87 (quint., 4H, -20C§CH,-), 1.60-1.30 (m,
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28H, -14CH-), 1.01-0.86 (m, 12H, -4Chi 13C NMR
(CDClg, 50.4 MHz) 165.62 (s, Cly, 162.50 (s), 131.33 (d,
J166.48 Hz), 117.24 (s), 115.63 (d,65.43 Hz), 68.83 (8
142.34 Hz, -NCH-), 55.86 (tJ141.19 Hz, -OCH), 32.33,
29.88, 29.63, 29.39, 29.05 28.88, 26.96, 26.33, 23.36, 14.81
(g, J 121.93 Hz). Data for dichloro-bis-[5-(4-
tetradecyloxyphenyl)-2-tetradecyltetrazole] palladium(ll)
(3b), (0.46 g, 45%), yellow solid, m.p09.0-110.0C (iso-
propanol), (Found: C, 65.48; H, 10.07; N, 8.97. Calc. for
C,gH124NgO-,PdCh: C, 65.35 H, 9.70; N, 8.71%). \R .,/
cml 2920, 2852, 1620, 1460, 1254, 840, 725, 348 (Pd-Cl),
306 (Pd-N) (KBr);!H NMR (CDCl;, 200 MHz)58.85 (d,J

8.6 Hz, 4H), 7.10 (d) 8.6 Hz, 4H), 4.66 (1) 7.0 Hz, 4H, -
2NCH,-), 4.08 (tJ6.5 Hz, 4H, -20CHt), 2.15 (quint., 4H, -
2NCH,CH,-), 1.85 (quint., 4H, -20CCH,-), 1.60-1.26 (m,
88H, -14CH-), 0.90-0.84 (m, 12H, -4C§} 13C NMR
(CDCl;, 50.4 MHz)0165.61 (s, Cly), 162.48 (s), 131.60 (d,
J166.55Hz), 117.24 (s), 115.37 §d,65.33 Hz), 68.85 (4
142.66Hz, -NCH-), 55.86 (,J141.20 Hz, -OCH), 32.58,
29.98,29.72,29.58, 29.15, 29.02, 28.89, 28.76, 26.98, 26.54,
23.41, 23.03, 14.80 (4,121.90 Hz).

Preparation of tetrachloro-bis-[1,10-bis-[5-(4-pentoxypyien
2-decanetetrazole]dipalladium (B9

A mixture of 1,10-Bis-[5-(4-pentoxyphenyl)-2-decane
tetrazole], [ 2c), (0.29 g, 0.48 mmol) and PdgD.18 g,
1.03 mmol) in glacial acetic acid (12 émwas heated
under reflux and dry Bifor 48 h. The reaction mixture was
cooled to room temperature and the precipitate formed
was filtered off and recrystallized from ethanol to give 4c.
Data for tetrachloro-bis-[1,10-bis-[5-(4-pentoxyphenyl)-
2-decanetetrazole]dipalladium(l(%c) (0.30g, 40%) yel-
low solid, m.p. 164.0-16%C (ethanol), (Found: C, 52.26;
H, 6.61; N, 14.36. Calc. for gH;odN1604,P%Cl,: C,
52.35; H, 6.41; N, 14.37%). IR, /cnl 2918, 2852,
1620, 1460, 1254, 840, 725, 350 (Pd-Cl), 310 (Pd-N) (KBr);
IH NMR (CDCl;, 200MHz)58.83 (d,J 8.4 Hz, 8H), 7.19
(d,J8.4 Hz, 8H), 4.68 (1 7.0 Hz, 8H, 4NCH-), 4.10 (tJ
6.4 Hz, 8H, -40CH), 2.10 (quint., 8H), 1.87 (quint., 8H),
1.47-1.37 (m, 40H), 0.98 (t, 12HFC NMR (CDC, 50.4
MHz) 6 165.60 (s, Cly, 162.49 (s), 131.35 (d, 166.78
Hz), 117.24 (s), 115.63 (8,164.99 Hz), 68.86 (11143.45
Hz, -NCH,-), 55.86 (tJ142.75 Hz, -OCH), 32.33, 30.96,
30.33, 29.91, 29.78, 29.67, 29.56, 2933, 28.43, 28,01,
27.87,27.77, 26.37, 26,12, 23,25, 14.61J(822.33 Hz).

Crystallography

Crystal Data. ¢yHg,NgO,PdCl, 3a, M = 866.29, tri-
clinic, a = 7.053(1), b = 12.244(2), ¢ = 13.013(3) A,



Vol. 11 No. 3, 2000

o = 86.15(3)8 = 84.61(3),y = 78.40(39, U = 1094.6(3)
A3, T =293 K, space group P-1[no. 2], Z sufMoKa) =
0.588 mmt, D, = 1.314 Mg ¥, 4190 reflections mea-
sured, 3845 unique, (R= 0.021) which were used in all
calculations. The final wR@Fwas 0.080 (all data) for 241
refined parameters.

Results and Discussion

Phenyltetrazole ligands

The synthetic route used to prepare the tetrazole ligands
is shown in Scheme 1. The first step involves the foomaf
aromatic tetrazoles by the reaction of the corresporing
alkoxylbenzonitrile with sodium azideAlkylation reaction
with the appropriate alkyl halide furnished the 5-(4-
alkoxyphenyl)-2-alkyltetrazolg(L 1a,b), or o,w-bis-[5-(4-
alkoxyphenyl)-2-alkanetetrazolel, 4a,b,0). The tetrazolate
anion is an ambidentate system in which alkylation reac-
tions can occur at the N-1 or N-2 positions, the relative pro-
portions of which depend upon the conditions of the alkyla-
tion and the influence of the 5-substitdektowever, in our
case, spectroscopic evidence suggests that the N-2 anion in
the tetrazole ring is the nucleophile in alkylation reaction.
The alkyl substituent at the 1- or 2-position can be readily
distinguished by théH and 13C chemical shifts of the N-
alkyl group. Alkyl goups bonded to N-1 are more shielded
by ca 0.15-0.35 ppm in thi spectra and bya. 2-6 ppm in
the 13C spectra to their corresponding N-2 isorfelhe
regioselectivity in the alkylation was confirmed by the analy-
sis of the:3C NMR chemical shifts of the carbon atom C5 in
the tetrazole ring. For the ligands'é,b) and(L2a,b,c) the
chemical shift for C5 varied from 166.32 to 165.18 ppm, and
following the work of Butler and Garvifi in similar sys-
tems there is therefore a perfect distinction between the iso-
meric forms N-1 and N-2. This regioselectivity is due to the
large steric hindrance at the N-1 position considering the
bulky and large alkylating agents used.

Preparation of Pd(Il) complexes with phenyltetrazole ligands

The Pd(Il) complexes were prepared accordingly to the
reaction scheme 2. The reactions were done with PdCl
and the respective phenyltetrazole ligand in glacial HOAc
under N, at 60°C for 24 h. The reaction gives yellow sol-
ids, for complexewithL 1a,b andL 2cligands. With_ 2a,b
ligands, no reaction took place under the same conditions,
and all ligands were recovered, probably due to steric rea-
sons. The analytical and NMR spectroscopic data for the
products were consistent with the stoichiometry of mono-
nuclear [Pd(E),Cl,] or dinuclear complexes [Igd_z)zCI4]
and monodentate coordination of the tetrazole ligand.
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In principle, each of the three nitrogen atoms of the tetrazole group, which is a strong electron-withdrawing
tetrazole ring is capable of acting as a coordination site. substituent. It is well known that the cyclopalladation re-

Structural studies have shown that tetrazole and its deriva- action proceeds by an electrophilic attack of the palla-

tives have a rich variety of coordination modes with transi-
tion metald2. In our case specifically, the phenyltetrazole

ligand may act in one of three distinct coordination modes
(Scheme 3): formation of (a) the organo-palladium com-
pound, (b) bidentate coordination, (tetrazole may be bridg-
ing) and (c) monodentate nitrogen coordination. The differ-

dium ion on the aryl group, and this is not favored when
electron-withdrawing groups are bondedoitho or para
positions, to the palladation cardén

For complex3aa yellow crystalline solid was obtained
and the structure was confirmed by an X-ray diffraction
study. Unfotunately, all attempts to grow single crystals

ence in architecturee., bond angles and bond distances in  suitable for X-ray analysis were unsuccessful for complexes
the tetrazole ring, depends mainly upon the difference in 3band4c. However, the analytical and NMR spectroscopic
their coordination behavior. To date, no evidence has been data are consistent with the stoichiometry of mononuclear

found to support other coordination mode which does not
involve bonding through the nitgen lone pair.

M |
/N
NN N(YN N N—M—
\ l \ /N, \ /
NQN N'N—M NN
/ / N /
R R R
a b c
Scheme 3.

The IR spectra of the complexes show two stretching
vibrations at 348 and 306 cin(3a,b) and 350 and 310
cmrl(4c), assignable to,;(Pd-Cl) and,{Pd-N), respec-
tively, in the region expected ftine cis/transisomerd3,

The UV-Vis absorption spectrum of complex 3a measured
in chloroform solution shows an absorption band at 404
nm €=221.5 dndmollcntl), which was not observed in
the spectrum of the free ligand. This absorption band is
attributed to a d-d transition. The ligands and complexes
were also characterized By and 13C NMR spectros-
copy. The complexes and the free ligands have similar
spectra, but some small differences in the aromatic region
indicate that complexation has been achieved. For ex-
ample, théH NMR spectra for the complex8a,bor 4c,

in the AAXX' system, Av/J >10, the hydrogens on the
ortho carbon atoms to the tetrazole ring, were shifted to
higher frequency by 0.80 ppm, relative to their positions
in the spectra of the free ligands. In #€ NMR spectra

the major differences in the chemical shifts were detected
in theortho carbon to the tetrazole ring which is shifted to
higher frequencya.by 2.4 ppm and in the aromatic car-
bon, C1, which is shifted to lower frequency by 3 ppm
relative to their positions in the spectra of the free ligands.

In all cases no cyclopalladation reaction was observed,
since the monodentate coordination products were iso-
lated. In fact, this behavior may be attributed to the non
activation of theortho position, due the presence of the

complex for3b, with a similar coordination environment
as in3a (trans-[PdN,Cl,]). On the other hand, based on
the structure of the ligand, the spectroscopic data (NMR
and IR) and the mode of coordination of the tetrazole ni-
trogen in the mononuclear compl&a, we tentatively
propose a dinuclear structure for complexas shown in
Scheme 2. The complexes of phenyltetrazole do not ex-
hibit mesomorphic properties.

Crystal structure determination of compougal

Figure 1 shows the ZORTEPview of the molecular
structure of3a. The crystal structure consists of discrete
monomeric molecules of [Pd(Ph}2),] in which the Pd(Il)
ion involves an essentially square planar environment. Two
phenyltetrazol and two chloride donors are coordinated in
transpositions with respect to each other as required by the
inversion center located at the palladium atom, with the CI-
Pd-N(1) bond angle of 90.17(6)°. The Pd-Cl and Pd-N(1)
bond lengths are 2.2921(9) and 2.008(2) A respectively and
are similar to those observed in the closely related
[PACL(L,)], (Pd-Cl = 2.274(2) A and Pd-N = 1.991(4) A),
where L = 5-phenoxy-1-phenyltetraz®l’” The phenyl
and tetrazole rings are essentially coplanar with the dihe-
dral angle between their least-squares planes being 8.4(1)°.
One intramolecular hydrogen bond was observed: C(7)-
H(7)....N(4), with C(7)...N(4) = 2.827(3) Aand H(7)....N(4) =
2.488 A. No intermolecular H-bonds were found.

Thermal properties and conclusions

The phase transition and optical characteristics were
investigated in the hope of detecting thermotropic meso-
morphism for the ligands and complexes synthesized.
Routine measurements of the melting points revealed very
well defined melting points and no decomposition, how-
ever none of the ligands and complexes show thermotro-
pic mesomorphism.

While in classic organic structures, the basic question
is, frequently, to increase intermolecular contact to induce
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C(7)

&) C(24)

Figure 1. View of the structure of complega trans[CygH g,NgO,PdCh]
showing the atom-labeling scheme. Displacement ellipsoids are shown at
the 30% probability level. The H atoms were omitted for clarity.

mesomorphism, in coordination compounds the problem
is to avoid intermolecular contacts (whenever a coordina-
tion site is accessible), and strong dipolar interactions (as-
sociated with the high polarizability of the transition met-
als), when sufficienttly strong to cause three dimensional
order and consequently the absence of a mesophase.
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