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ABSTRACT

In this article, the ligands of 5-aryloxytetrazoles (aryl = phenoxy, 4-nitro
phenoxy, 3,4-dimethyl phenoxy, 2,6-dimethoxyphenoxy) were synthesized by
the reaction of phenol and its derivatives with cyanogen bromide in the
presence of triethyl amine, followed by the sodium azide and then acidified
to get final products. The reaction of tetrazole derivatives with silver and
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mercury salts (1:1) in methanol solvent were stirred for 24h. The products
obtained were characterized by IR, H and *C NMR spectroscopy and mi-

croanalysis. © 2011 Trade Sciencelnc. - INDIA

INTRODUCTION

Tetrazolesareanimportant functiondity™ withwide
ranging applicationsin photography and informationre-
cording systems?3 in material sciencesand appealing
ligandsin coordination chemistry!*9. Tetrazol sexhibit
astrong networking ability usually actingasmono or
bidentate ligandsin most of the reported compl exes.
They are used as cis-peptide bond mimics, drugsin
pharmaceutica sand bioisosteresfor carboxylic acidg®.
Sincetheacidity of tetrazolegroup correspondsclosaly
withthat of carboxylic acid, replacement of C-termina
amino acid res duewith atetrazole ana ogue often pre-
sarvesor improvesthebiologicd activity of parent pep-
tides. Alzheimer’s B-secretase (BACEL) inhibitor?
KMI-420 and its a-isomer are potent drug mol ecules
that possesstetrazolesub-units. They ared so employed
ascataystsin asymmetric synthes's, peptide chelating
agentsand metall opeptide stabilizers. Proline-derived

tetrazoleisapowerful enantiosdectivecatalyst usedin
conjugate addition reactions, asymmetricadol, mannich
resctionsand multicomponent reactions. Tetrazolesexist
as 1H and 2H tautomersof which thelatter isfoundto
be more stable. A difficulty that has to be taken into
account in astudy of thistypeisthe low stability of
these compounds in which isomerization processes
(Dimroth rearrangement) may take place on heating,
possibly catalysed by acidic or basic pH.

Aspart of our current studies on the synthesi s of
new seriesof hetrocyclic tetrazol es, we have reported
a facile synthesis of highly functionalized 5-
aryloxytetrazoles derivatives such as (aryl = phenoxy
(a), 4-nitro phenoxy (b), 3,4-dimethylphenoxy (c), 2,6-
dimethoxyphenoxy (d)) compoundsby published pro-
cedureg’o3,

Silver (1), mercury (I) and mercury (1) arecations
that have shown ahigher number of different structural
motifswhen reacting with 5-aryloxytetrazoles* ™ and


mailto:dadrassi@yahoo.co

ICAIJ, 6(1) 2011

A.R.Dadrass €t al. 13

O\ [
@) (1a) Ne

— Short Communication

Scheme 1

thisiswhy we have chosen them for their ease of reac-
tivity with tetrazoles. A dinuclear complexesprobably
have been obtaned and their structuresbeing described
here. Thereaction of 5- aryloxytetrazolesderivatives
assuitableligandswith silver (1), mercury (1) and mer-
cury (I1) sdts(1:1) in methanol solvent werestirred for
24h. Theprecipitate of productswere separated and
purifiedin chloroform and diethyl ether. The IR spectra
of theseligandsshowed suitabl e bandsat range of 2400
3100 cm?, which confirmsthe presence of tetrazoles.
IntheR spectraof tetrazole complexesdueto coordi-
nation vianitrogen atomsthese bandswere removed.
Therefore in this respect we have synthesized five
comlexesof 5- aryloxytetrazoleswith silver (1) nitrate,
mercury (1) chloride, and mercury (1) nitrate. Theligand
() anditscomplexes(1a), (5a) with silver and mer-
cury satsweregivenin (Schemel).

RESULTSAND DISCUTION

Thev(CO) band which is sensitive to complexation
occurs at range of 2400-3100 cm? for the highly
functiondized 5- aryloxytetrazolesderivativesasligand
(aryl = phenoxy, 4-nitro phenoxy, 3,4-dimethyl phenoxy,
2,6-dimethoxyphenoxy). Thestructures of compounds
(@), (b), (c) and (d) were deduced from melting points,
IR spectral data, *H, *C NMR and elemental analy-
sed®1U, Thestructures of metal complexesalso were
deduced from IR spectral data, *H, *C NMR and €l-
ementd andyses ThelR spectraof tetrazole- complexes
of (1a), (2b), (3c), (4d) and (5a) show that due to
coordination of tetrazolesasligand vianitrogen atoms
these bands of tetrazoles were removed. 'H and °C
NM R spectrosoopy of thesecomplexesdid not show much
chemical shifts, may be dueto remoteness of protons
and carbonsof 5- aryloxytetrazolesin complexes+8.,

EXPERIMENTAL

Starting materia sand solventswere obtained from
Merck and Aldrich and used without further purifica-
tion. Melting pointswere measured on a SM Pl appa-
ratus. Elemental analysis for C, H and N were per-
formed usingaPE 2400 seriesll andyzer. IRandNMR
spectrawere determined in theregion 4000- 400 cm'?
onaNEXUS 670 spectrometer by preparing KBr pel-
lets. The*H and *C NMR spectrawere recorded on
Bruker 300 FT-NMR at 300 and 75 MHz, respec-
tively (UrmiaUniversity, Urmia, Iran). *H and *CNMR
spectrawere obtained on solutionin DM SO-d, assol-
ventsusing TM Sasinterna standard.

Synthesis of metal complexes of 5- aryloxytetra-
zolesderivatives

Typical synthetic procedure of 5-(phenoxy)1H-
tetrazoledlver (1) nitrate(1a)

To a magnetically stirred solution of 5-
(phenoxy)1H- tetrazole (2.43g, 15 mmol) in pure
methanol (20 ml) silver (1) nitrate (2.54, 15 mmol)
was added. The mixture of reaction wasrefluxed for
about 24 h. Thewhite precipitate of the silver com-
plex after filtration was obtained. Thefinal product
waswashed with diethyl ether. Yield: 2.131g, 83%,
m.p. 180.0-182.0°C. IR (KBr) (v, cm™):
3421.61(s), 1591.73 (m), 1472.51(s), 1384.40 (m),
1224.42 (m), 1164 (w), 491.13 (w). *HNMR (300
MH,, DMSO-d,, 25°C) 3. 7.41-7.47 (m, 2H),
7.23-7.29 (m, 2H). *C NMR (300 MH, DM SO-
d,, 25°C) 3. 166.9, 154.8, 130.5, 125.80, 119.2
(5C of ph). Anal.Calc. for C H, Ag,N, O, (659.88):
C, 25.39; H, 1.51; N, 21.16. Found: C, 28.07; H,
1.60; 20.89; N, 20.89%.
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Synthesis of 5-(4-nitrophenoxy)-1H- tetrazole

ICAIJ, 6(1) 2011

ACKNOWLEDGEMENT

slver(I) nitratecomplex (2b)

Whitesolid, Yield: 4.327 g, 76%, m.p. 198.0-200.0°C.
IR (KBr) (v, cm?): 3421.93 (s), 3118.61 (m),
1613.40 (m), 1508.18 (3), 1462.93 (5), 1350.36 (3),
747.12 (m). 'H NMR (300 MHz, DMSO-d,, 25°C)
5.:8.22(d, J=9Hz, 2H), 7.30(d, J= 9 Hz, 2H). *C
NMR (300 MHz DMSO-d,, 25°C) 8 : 160.79, 160.0
(2C), 143.59, 126.29, 118.4 (5C). Anal. Calcd. for
C,HAQN_O,, (749.85): C, 22.36; H, 1.07; N,
22.35. Found: C, 21.90; H, 1.10; N, 22.16%.

Synthesisof 5-(4-nitrophenoxy)1H-tetrazolesilver
(I nitratecomplex (3c)

Whitesolid, Yield: 3.570g, 71%, m.p. 148.0-150.0°C.
IR (KBr)(v,, cm?): 3431.71 (s), 2923.82 (m),
1613.86 (m) 1474.82 (9),1384.12 (m), 1375.86 (m),
1247.68 (m), 1157.69 (w). *H NMR (300 MHz,
DMSO-d,, 25°C) 6, : 7.41-7.47 (m, 2H), 7.23-7.29
(m, 1H), 2.35(s, 2CH,). ®*CNMR (75 MHz DM SO-
d,, 25°C) 6. 134.3, 139.4, 151.0(3C), 118.1,121.7,
13.1(3C of ph), 14.4, 14.7 (2C of CH,). Anal.Calc.
for C H, Ag,N, O, (715.94): C, 30. 10 H, 2.53; N,
19.50. Found: C, 29.25; H, 2.41; 20.89; N, 19.34%.

Synthesis of 5-(2,6-dimethyoxyphenoxy)1H-
tetrazolemercury (11) chloridecomplex (4d)

Red solid, Yield: 6.159 g, 84%, m.p. 150.0-152.0°C.
IR (KBr) (v, cm™): 3682.99(s), 3352.52(s), 1612.15
(s),1483.62 (m) 1440.47 (w), 1305.26 (w), 1262.43
(m), 1110.68 (m), 760.66(w), *H NMR (300 MHz,
DMSO-d,, 25°C) §,,: 7.2(d, 3J,,,= 8.4 Hz, 1H), 6.75
(d,3J,,=8.4Hz,2H),3.7 (s, 6H). ®*CNMR (75 MHz
DMSO-d,, 25°C) &.: 166.9, 152.6, 138.6, 133.9,
1310 120.3, 116.5, 19.9, 19.1. Anal.Calc. for

CH,.ClI,Hg,N,O, (985.95): C, 21.94; H, 1.84; N,
11.37. Found: C, 22 08; H, 1.92; N, 11.44%.

Synthesisof 5-(phenoxy)1H- tetrazolemercury (1)
nitrate complex (5a)

Whitesolid, Yield: 6.359 g, 81%, m.p. 165.0-167.0°C.
IR(KBr) (v, cm): 3448.44(s), 1618.57 (m), 1476.81
(m), 1384. 28 (9), 1201.95 (w).*H NMR (300 MHz,
DMSO-d,, 25°C) §,,: 7.41(m, 2H), 7.11 (m, 3H), 3.37
(s,4H).*CNMR (75MHzDMS0O-d,, 25°C) 5 169.2,
155.2,130.3, 125.4, 119.0 (5C of ph). Ana.Calc. for
C_H,Hg,N, O, (886.03): C, 19.03; H, 1.60; N,

14" "14

15.85. Found: C, 20.07; H, 1.60; 20.89; N, 15.89%.
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