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Abstract

A new telluride's (2-Imino-3-Tellurapiperidine and theialo-derivatives) are used as a donor
to form 1:2 donor — accepter complexes with 2,3-dichloredi;ganobenzoquinone (DDQ). The
n—— =n* charge transfer (CT) complexes have been investggtectrophotometrically in
dimethyl sulfoxide (DMSO) solution.

The good yield obtained derivatives were purified ahdracterized using elemental analysis,
UV-vis, IR, "H NMR spectra and solid conductivity measurements e 3tlid 1:2 complexes
show evidences of semi conducting properties. Thetelawide's show antibacterial activity.
Keywords :Heterocyclic tellurium, 2, 3-dichloro-5, 6- dicyanobenzoquin@@ieQ), Charge
Transfer, Solid conductivity, and antibacterial activity

Introduction
Recent developments in chemicatonfirmed that these organotellurium
research have shown that there is eompound which acts as donors the charge —
considerable interest in the chemistry ofransfer complexes are very interesting
Organic Selenocyanates and Tellurocyanatesompounds due to their important
Works in this field are widely published [1- applications in many pharmaceutical,
4]. Spencer et al5] succeeded in the biological and analytical fields [7-8]. Where
preparation of stable solutions of potassiurthe tellurium salts were used earlier in this
and sodium tellurocyanate. 1, 4-dihydro-2€entury to treat syphilis, leprosy, and
imino-3-telluraquinols were synthesized viarypanosomiasis and the night sweats of
the reaction of potassium tellurocyanate witlpulmonary tuberculosis (anhydrotic effect)
2-aminobenzyl iodide in DMSO solution. but these treatment are long obsolete [9] .
The cyclization reaction was described and@his paper is concerned with the reaction of
the product characterization was reportedew organotellurium compounds and their
elsewhere [6] .Physical studies of the newlerivatives with DDQ antibacterial activities.
complexes have been reported. It was

EXPERIMENTAL
(a) Preparation of complexes
All new organotellurium compounds usegrocedures described in the literature [10],
[compound 1-4] Scheme (1) through thiand the syntheses of charge transfer
work were prepared and purified using theomplexes were prepared by the reaction of
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the tellurides with the corresponding DDQsmall quantity of dark —brown crystals was
The general preparation route is illustratedeposited from this reaction on cooling. The
by the following, as for preparation of DDQ precipitate was washed with a small amount
complex with 2-imino-3-tellurapiperidine. A of H,O and recrystallied from cyclohexane,
mixture of DDQ (0.01 mol.) and 2-imino-3- m.p. 192-194°C (compound 1). Table 1 lists
tellurapiperidine (0.02 mol.) in dry DMSO the charge — transfer complexes synthesized,
(50 ml.) was heated to reflux for 3 h.. Atogether with their analytical data.
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Scheme (1): The structure of the telluride's usingn manuscript

(b) Conductivity Measurements

The measurements were determined and 2 mm thickness. Two nickel electrodes
polymer research center by DC methods atere deposited on the disc by evaporation in
room temperature. A sample of the vacuum (10 torr). Copper wires were
[C4H8N2Te] *[DDQ], complex was attached by silver paint.
compressed into a disc of 10 mm diameter

( ¢) Physical measurements

IR spectra were obtained using a Pyevere determined with a BRUKER FT NMR
Unicam SP3-300s instrument. All meltingspectrometer (400 MHz) at Al-baath
points were determined by a GallenkampJniversity (Syria) as solution in CDgI
melting point apparatus model and aresing tetra methyl silane (TMS) as an
uncorrected. Measurements of UV-vignternal standard. The elemental analyses of
spectra were obtained at room temperatuspmplexes were performed in CHNS-O
by Pye-Unicam SP3-30034 NMR spectra Model Analyzer.

(d) Determination of antibacterial activity

(1) Primary screening

Primary screening for antibacteriaMueller-Hinton agar (Oxoid) plates. The
activity of compounds [1-4] was carried outprepared discs were placed on the surface at
by disc diffusion technique [11]. Sterile discdifferent positions and plates were incubated
containing 500 pg/disc were prepared. 24 fat 37 °C for 24 h.; the results were recorded
old culture grown in nutrient broth (NB; by measuring the average of diameters
Oxoid, England) containing 10 cfu.ml  inhibition zone for each compound
Y(colony forming unit) was seeded to the

(2) Determination of minimum inhibitory concentrations (MIC)

The MIC of the compounds showingoml both were inoculated with cultures
significant antibacterial activity against thecontaining 18- 10° cfu.mi* and incubated at
organisms was determined by tube dilutio87 °C for 24 h. The results were recorded by
technique. NB containing different visual inspection for turbidity. The MIC
concentrations of compounds varying fronwhich was determined as the highest dilution
0.1 — 125 pg/ml were used. Tubes containingf compound solution showing no turbidity.

(3) Determination of Minimum Bactericidal concentrations (MBC)

10 ml from each tube, showing no..MBC was taken as a concentration which
turbidity, was streaked on nutrient agashowed no bacterial growth after incubation.
(oxoid) plates and incubated at 37 °C for 24 h
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Results And Discussion

The reaction of 2-imino-3- examination af (=NH, NH) for telluride,
tellurapiperidine with DDQ in DMSO gave asimilar tov (CN) in DDQ complexes [15].
complex of 1:2 stiochiometry, (Table 1). TheWe particularly noted shifts of +10 €nfior v
change in their colour from yellow to dark(CH,),which seems reasonable for the more
brown as the distribution of the free electrompositive tellurium atom [16].
over the nitrogen atom and tellurium atomtH NMR spectra of the complexes (table 2)
and the tautomerizem. Therefore, a new barade quite similar to the total signals of the
in the visible spectrum 300-1000 nm wasomponents and which showed downfield
observed at 25 °C. This absorption isignals at§ 2.3 — 3.2] due to ¥-5 and the
described to charge transfer complexesiplet signals atd 3.45—4.0] due to IC-
formed, since neither the telluride nor the 4, H,C-6 these signals are almost appeared
acceptor DDQ alone absorbs in this regiorin same the position as the spectra of the
this is due to the overlapping between chargeompenats.
— transfer n -x andn - * transitions. All complexes gave satisfactory elemental
The IR spectra of all the complexesanalysis and in agreement with the aretically
[compounds 1 — 4] show two bands betweecalculated values for the expected
465 and 530 crhdue tov as(C-Te) andv ¢ compounds. However, the electrical
(C-Te) which agree well with previous workconductivity of complex |, which was
[12-14]. The spectra of the complexes arpressed at 11 tones to form a disc it
quite similar to the superposition of theconductivity was measured at various
spectra of the components. There are slighkémperatures in the range 292 - 366 °K, by a
shifts in frequency and some alterations idirect method. The variation of the resistivity
the intensity, which reflect the molecularwith temperature was found to obey the
association. The degree of charge-transfer asual behaviour of an intrinsic
the complexes could be monitored bysemiconductor [16-18] (Fig. 1).
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Fig.1 : The relation between resistivity ¢ * 10° Q cm) and temperatures(K)
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Table 2 :*H-N.M.R data for the new organotellurium compounds

2.3-2.9 (CH,m,2H)3.45 (Chp,t,4H)4.8 (NH,s,2H)

I 2.3-3.05 (CH,m,2H) 4.0 (Chh,t,4H) 5.7 (NH,s,2H)
1] 2.35-3.15 (CH,m,2H) 3.6 (CH,t,4H) 4.9 (NH,s,2H)

\Y 2.4-3.2 (CH,m,2H) 3.6 (CH,t,4H) 4.9 (NH,s,2H)

Antibacterial activity

Antibacterial activities show all theresults reported by Turner et al [19].
complexes were subjected to a primarflechanism of tellurium toxicity is
screening for their antibacterial activity ininterpreted in term an interaction with the
vitro against (4) Gram-positive and (15)educed thiols (RSH) [20]. The MIC of
Gram-negative bacteria. All of them showedomplexes was in the range of 0.1 to 125
a significant activity against the bacterigig/ml depends on the species of bacteria.
tested; these complexes showed a markdthe MBC in most of the cases was higher
activity against several Gram-negativehan their MIC.
bacteria. This finding aggresses with the

Table 2: Screening of compound :(I-IV)
For antibacterial activity in vitro (zones of inhibition in millimetres)

Gram-positive
Saphylococcus aureus (NCTC 6571) 13 12 14 13
Saphyl ococcus aureus 10 11 12 14
Bacillus pumilus (NCTC 8241) 16 14 12 14
Bacillus subtilis 14 11 15 10
Gram-negative
Escherichia coli (NCTC 5933) 17 16 15 17
Escherichia coli 13 14 12 15
Pseudomonas aeruginosa (ATCC 27853) 15 13 13 14
Pseudomonas aeruginosa 13 12 12 15
Salmonella typhi 18 18 20 22
Salmonella paratyphi A 10 12 12 15
Shigella dysenteriae 13 10 16 18
Klebsiella pneumoniae 12 15 11 12
Serratia marescens 20 12 21 18
Proteus vulgaris 19 15 18 16
Acinetobacter Aci 108(450373) 18 19 16 18
Acinetobacter haemolyticus Aci 014(320565) 13 10 12 12
Acinetobacter baumannii Aci 001(180265) 18 14 14 13
Acinetobacter Iwoffii Aci 017(320568) 23 24 24 22
Acinetobacter calcoaceticus Aci 013(320564) 15 13 10 18
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Table 3 : Minimum inhibitory concentration (MIC) values and minimum bactericidal
concentration (MBC) in pg/ml for compounds (I-1V)

Gram-positive
Saphylococcus aureus(NCTC 6571) 50 75 25 50 25 50 25 50
Saphylococcus aureus 75 100 50 75 25 25 5 10
Bacillus pumilus (NCTC 8241) 1 5 5 10 5 10 5 10
Bacillus subtilis 5 10 10 15 0.1 0.5 25 50
Gram-negative
Escherichia coli (NCTC 5933) 10 15 5 10 5 10 0.5 1
Escherichia coli 100 125 10 15 50 75 25 50
Pseudomonas aeruginosa (ATCC27853) 10 15 25 50 25 50 25 50
Pseudomonas aeruginosa 50 75 25 50 75 100 25 50
Salmonella typhi 5 10 5 5 0.1 0.5 0.1 0.5
Salmonella paratyphi A 25 50 25 50 25 50 15 20
Shigella dysenteriae 25 50 75 100 25 50 25 50
Klebsidlla pneumoniae 25 50 10 15 25 50 50 75
Serratia marescens 10 15 25 50 15 20 25 25
Proteus vulgaris 1 5 15 20 1 5 5 10
Acinetobacter Aci 108(450373) 15 20 25 50 50 50 15 20
Acinetobacter haemolyticus Aci 014(320565) 25 50 125 125 25 50 10 15
Acinetobacter baumannii Aci 001(180265) 25 50 25 50 50 75 75 100
Acinetobacter |woffii Aci 017 (320568) 5 10 5 5 15 20 15 20
Acinetobacter calcoaceticus Aci 013 (320564) 0.1 0.5 15 20 25 50 1 5
Conclusions

New hetrerocyclic
tellurium compounds based on 2-imino-3- found to form charge-transfer complexes with
tellurapiperidine have been synthesized andDDQ and have antibacterial activity.
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