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Spectroscopic, biological, scanning electron microscopic and elemental analysis
studies of platinum(II) complexes with tetrazole-thione and phosphines
Abdullah A. Yaseen , Amenah I. A. Al-Nassiry
Department of Chemistry, College of Education for Pure Science, University of Tikrit,
Tikrit, Iraq
Email: aayueps114@st.tu.edu.iq

Abstract :

Five mixed-ligand complexes of platinum(Il) containing 5-benzylthione-1H-tetrazole
(LH) and phosphines (1-5) were prepared. These complexes are classified into a single
group:[PtLz(dppm)], [PtL2(dppe)], [PtL2(dppp)], [PtLz(dppb)], [PtL2(dppf)] (1-5).These
complexes were prepared in medium to high yields. The complexes were characterized us-
ing FT-IR and NMR spectroscopy. Some of the prepared complexes were also studied us-
ing other techniques, including scanning electron microscopy (SEM) (SEM) and elemental
microanalysis were used to determine the chemical properties using EDX. The biological
activity against four types of gram-positive and gram-negative bacteria was also evaluated.
This revealed that the ligand (L) acts as a monodentate ligand through the nitrogen atom in
the tetrazole ring in complexes (1-5), and in a square-planar geometric pattern around the
platinum (II) center. The crystal structures of the complexes were examined using a scan-
ning electron microscope (SEM), and the results revealed the presence of nanostructures.

Keywords: Pt (II) complexes, biological activity, tetrazole, thiones.
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Seq | Complexes Color m.p(°C) Yield % Conductivity ohm.cm? .mol"

1 LH White 138-135 - - 4.1

2 [PtL] Pale yellow | 228-226 | 0.114g | %82 18.11

3 | [PtL,(dppm)] | Pale orange | 243-241 | 0.173g | %74 10.27

3 | [PtL,(dppe)] Yellow 249-251 | 0.158g | %67 5.2

4 | [PtL (dppp)] | Pale orange | 269-267 | 0.177g | %74 5.85

5 | [PtL(dppb)] | Pale orange | 273-271 | 0.188g | %78 6.43

6 | [PtL(dppf)] | Dark yellow | 292-289 | 0.207 | %76 6.05
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[PtL,]: Pale yellow powder, ( 0.114g), yields
82%, m.p : 226-228°C. FTIR(KBr): 3029m
v(C-H)Ar., 2933m v(C-H)alip., 1618s v(C=N),
1490 v(C=C), 1382m v(N=N), 1240s v(N-N),
763m v(C-S). 'H NMR: (DMSO-d6) d(ppm):
7,45 (d, 3JH-H =8.23 Hz, 4H, Ha), 7.31 (t, (4JH-
H= 7.76 Hz,3JH-H= 1.26 Hz) 4H, Hb), 7.11 (t,
4JH-H= 7.08 Hz,23JH-H= 1.25 Hz,2H, Hc ),
3.95(s, 4H,CH,). "C-{'H}-NMR: 142.20 (C)),
126.68 (C,), 123.48 (s,C,), 120.80 (s,C,), 110.39
(m,C,), 30.30 (m,C,).

[PtL,(dppm)]: Pale orange powder, (0.173g),
yields 74%, m.p : 241-243°C,FTIR(KBr): 3055m
v(C-H)Ar., 2929m v(C-H)aliph, 1647s v(C=N),
1477s v(C=C), 1429s v(P-Ph), 1271s v(N-N),
740m v(C-S), 1093s v(P-C).'"H NMR (DM-
SO-d6) 6(ppm): 7,36 (d, 3JH-H = 7.75 Hz, 4H,
Ha), 7.22 (b, 12H, HPh), 7.28 (t, 4JH-H= 7.16
Hz,3JH-H= 1.27 Hz ,4H, Hb), 7.06 (t, 4JH-H=
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v(N-N), 742m v(C-S), 1093s v(P-C). 'H NMR
(DMSO-d6) o(ppm): 7,42 (d, 3JH-H = 8.08 Hz,
4H, Ha), 7.30 (b, 12H, HPh), 7.28 (t, 4JH-H=
7.42 Hz,3JH-H= 1.16Hz ,4H, Hb ), 7.20 (t, 4JH-
H=7.48,3JH-H= 1.18Hz, 2H, Hc ), 7.15 (m, 8H,
HPh), 3.99 (s, 4H,CH,L), 3.04 (t, 4H, CH,dppb),
2.82 (t, 4H, CH,dppb).*'P{'"H}NMR &P= 33.72
ppm (s).

[PtL,(dppf)]: Pale orange powder, (0.207g),
yields 76%, m.p : 289-292°C,FTIR(KBr): 3051m
v(C-H)Ar., 2929m v(C-H)aliph, 1647s v(C=N),
1475s v(C=C), 1431s v(P-Ph), 1268s v(N-N),
744m v(C-S), 1093s v(P-C). 'H NMR (DM-
SO-d6) 6(ppm): 7,37 (d, 3JH-H = 7.98 Hz, 4H,
Ha), 7.22 (m, 12H, HPh), 7.20 (t, 4JH-H= 7.40
Hz,3JH-H= 1.16 Hz ,4H, Hb ), 7.10 (t, 4JH-H=
7.48 Hz,3JH-H= 1.20Hz ,2H, Hc ), 7.08 (m, 8H,
HPh), 4.02 (s, 4H,CH,L), 3.81(m, 4H, CHcp),
3.69 (m, 4H, CHcp).31P{'H}NMR o6P= 27.83
ppm (s).
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7.55 Hz,3JH-H= 1.25 Hz ,2H, Hc), 7.02 (b, 8H,
HPh), 4.01 (s, 4H, CH,L), 3.02 (4JP-H= 1.76
Hz, t, 2H, CH,dppm). P{'H}NMR 3PA=-63.28
ppm .

[PtL,(dppe)]: Yellow powder, (0.2231g),
yields 67%, m.p : 249-251°C,FTIR(KBr): 3053m
v(C-H)Ar., 2910m v(C-H)aliph, 1622s v(C=N),
1485s v(C=C), 1433s v(P-Ph), 1240s v(N-N),
748m v(C-S), 1103s v(P-C). 'H NMR (DM-
SO-d6) &(ppm): 7,37 (d, 3JH-H = 8.12 Hz, 4H,
Ha), 7.31 (m, 12H, HPh), 7.28 (t, 4JH-H= 7.47
Hz,3JH-H=1.21 Hz ,4H, Hb ), 7.12 (t, 2H, Hc),
7.08 (b, 8H, HPh), 3.96 (s, 4H,CH,), 3.09 (t, 4H,
CH,dppe).”'P{'H}NMR 6P= 48.19 ppm (s)

[PtL,(dppp)]: Pale orange powder, (0.158g),
yields 74%, 267-269°C,FTIR(KBr):
3056m v(C-H)Ar., 2912m v(C-H)aliph, 1600s
v(C=N), 1487s v(C=C), 1433s v(P-Ph), 1238s
v(N-N), 750m v(C-S), 1103s v(P-C). '"H NMR
(DMSO0O-d6) d(ppm): 7,37 (d, 3JH-H = 7.81Hz,
4H, Ha), 7.30 (t, 4JH-H= 7.28 Hz,3JH-H= 1.28
Hz ,4H, Hb ), 7.14 (t, 4JH-H= 7.51, 3JH-H=
1.22 Hz ,2H, Hc ), 7.12 (b, 20H, HPh), 4.00 (s,
4H,CH,), 3.01 (t, 2H, CH,dppp), 2.83 (t, 4H,
CH2dppp).*'P{'H}NMR oP= 30.01

m.p

ppm(s).

[PtL,(dppb)]: pale orange powder, (0.188g),
yields 78%, 271-273°C,FTIR(KBr):
3059m v(C-H)Ar., 2929m v(C-H)aliph, 1623s
v(C=N), 1477s v(C=C), 1427s v(P-Ph), 1269s

m.p
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SUasY| rL?;;Y 59,01 ,¢bl &> (Gaussian Fit)  [(dppf) PtL,] Jixel) SEM A& bl

5 Ll G (nm 77.71) Aoy Al Ol o Badind e JSSL A U olaed 5

Ly (5 5bms Sl i 1S GUS s 5535 5 al) el L (0m 500) ]
.(nm 1.30)  ewsl> ey r\,\sr.ugw (MAG: 5.0Kx) .

< ; ] '] -] ] W o
CR T WD B b T I | w»-nc-u_-

MUAG: 109050 b Dt el 3 .
Ren AT e AT E Particle size [300 nm]

nm 500 ks [(dppf) PLL,] L3aald SEM 5, 50 (2)(6) J2JI
nm 500 L [(dppf) PtL,] dieeld (o gl S0 | Cﬁul- (b)(6) Sl (.MJ)\

=3 2525 Ol Y (SN (MAG: 3.00 Kx) 1S5 Adinal] EDXcoidl i llas |2 oo cldds
. C,Pt,Fe P N,S &lhddlssas ledis 552 (10um) p2e>e SEM 3,5 a) [(dppf) PIL,]

[(dppf) PtL,] il EDX il £3Lkas UL (7) JSI

s Ui dal e e e de pegt B lddall slioS g Ba o 3l sl a u
il i gl J k) o5l st ) pletl 33U Ay LST et 3] ¢ gl
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) W 0Ly ol 1S dia) L 50 L)
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1. Acinetobacter baumannii ( Gram Nega-
tive bacteria ).

2. Escherichia coli (Gram Negative bacteria).

3. Staphylococcus aureus (Gram positive
bacteria ).

4. Streptococcus faecali (Gram Positive
bacteria).

o 5=l Eldine Of =l o el Ay

e s B gie b Jias o, B

skl S Al

inolne ol3 Lodatie 2 536 ST 5 5 5 5 LWLl
G LS Modon plaser s L] ) oty L cle
Jto sl Lo Aol aw i Lns Mo ol Jos
L23] e ,0ubl O 3w il ola Lol

sl I Sl OF s ot I (e
OLb 3302 colS iy Sl eluiall oS
s A g el dwl il odea (§ SEM | sl
2 G (e o L 8 e s sl
O G | S b 815 e (5522 ldins
J ST eols il sds 8 olmud! fL»T
Ll Lge P o s e s b

b o) sl Al oo

(i ) s Wl oo o

((Inhibition zone (mm) LIl 5 & 1L 2SIl oy ! B o ST e s pasdl LS N Jand bl 1B (2) (o ds

Staphylococcus | Streptococcus | Escherichia | Acinetobacter
N Complexes Cone ) ) B
aureus (+) faecali(+) coli(-) baumanii(-)

103 16 14 12 12

1 [PtL,] 10+ 16 8 7 5
10° 10 NIZ NIZ 11
103 5 9 9 11

2 [PtL,(dppm)] 10+ 4 4 NIZ 3
10° 2 NIZ NIZ NIZ
103 10 12 8 14

3 [PtL,(dppe)] 10+ 5 9 7 10
10° 3 NIZ NIZ 4
103 7 11 9 12

4 [PtL,(dppp)] 10+ 5 4 4 5
10° NIZ NIZ NIZ
103 9 6 9 13

5 [PtL,(dppb)] 10+ 4 2 4 8
10° 4 NIZ NIZ NIZ
103 22 6 11 20

6 [PtL,(dppf)] 10+ 17 5 4 9
10° 13 NIZ NIZ 10

* NIZ (Non Inhibition Zone)
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