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Abstract

Flectronic spectra and kinetic studies ol the hydrolysis ol frans-| OzRe(L )| X
complexes ,where (X=Cl ,Br; L=3-, 4-amino pyridine ;3- 4- methyl pyridine) in dil-
ferent acidic media,were  carried oul spectrophotometrically at (A 300-330nm}
wavelength ,showed that the complexes are [airly unstable and thetr hydrolysis dis-
played first order reaction, and [ReO4] was detected as a {inal product i the hy-

drolysis process.

Introdaction

The importance of higher

oxidalion state of oxo complexes ol

(Ru, Os , Re ,Mn, Cr)in oxidation
reaction of organic compounds arc
well know!™ . Many metal —oxo rea-
pent with high oxidation state are
commonly used in organic synthesis,
the mechanisms  of their reaction have
been examined both  experimentally
and theoretically. in  addition metal
oxtdes and mixed metal oxides were
used in catalytic oxidations and the
oxo species were suspected in bio-
chemical oxygenase reaction, and in
multiclectron  clectrochemical behav-
ior. Kinetic studies of Re (V)-oxo
complexes in different media were re-
purted. Phese studies were used o ma-
nipulate reactivity systematically with
various li;g,and[31 . tans-Tetra Kis (pyri-
dine)} dioxo rhenum complexes have
altracted considerable attention on ac-
count of the redox catalytic activity B
1 In this paper the electronic spectra
and kinetic studies of the  frans-
[OaRe( L)X complexes where (X=C1
Broo; L=3-, 4-amte pyidine (5- 4
methyl  pyridine )in dilterent acidic
media are described .

Experimental part
Instrument :-

Spectrophotometer ol pye Uni-
cam UV -8700 was used for measunng
and recording the absorption bands. pll
measurcnents were made using Philips
pH-meter (PW520).

Matcerials -

Triphenyl
line, 4-Picoline, acctone Jhydrochloric
acid, sulphuric acid and hydrobromic
acid obtained from B.D.H, and 3-
amino pyridine and 4- amion pyridine
obtained [rom Aldrich chemical e
Jghenivm metal obtatned from Merk
and NILReQ), oblained from Johnson
Muatthay Gimbh .

phosphine, 3-Pico-

Perparation :-

Literature  procedures  were

used 1o prepare the complexes of

trcms-[()gRe(L)dX‘ﬁ] complexes where
(X=Cl ,Br; L.=3-, 4-aunino pyndine ;3-
4- methyl pyridine). [ReOX (PP R
was used as a staning materal wlale
raaction with pyoduse denivatives wore
camiad vst | aoctkes: umker reflusc . A
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Table (£2}):- UV Data for Dioxe rheniwm (V) Compleacs

ranges  from pli(1.7-6.5), and the
complexes concentration range from
(2.5x10™

0.06x10™*M). Table ((1)).

o

Table ({11):- Complex Concentration Mx10™ in aqueous acidic

Solution (H:S0:)
*Pic : methyl pyridine, ampy : amino pyridine
Complexe Concentration /Mx 107 In wgueous acid solutian
wans-|Oafke(d-Pleo}]C1 | 2.09, 1.074,0.52,0.2,0.13  phl(6.5)
1.09 pH(sA4)
2.09 pHI2T5)
2.09 pi{L.7)
irans-{0nRe(4-Picop]Br | 1.26,0.631,0315, 0.157,0.07% pH(6.5)
126 pH(5.4)
1.26 pH(L75)
126 pH{LT)
trans-[O1Re(3-Plcole|C1 | 2.5, 125, 0.625, 83125, 8.156 pliE.5)
25 pH{5.4)
25 pli2.75)
25 1.7
trans-{0iHe(3-Pica)s|Br | 1.718, 0.859, 0.429, 0214, 6.107 pll{&.5}
1718 pH(S. )
1718 pHL75)
1.718 pH{1.7)
trans-|O1Re(d-umpyH|Br | 0.66, U.48, 0.15, 0.5, 0.06 pH{6.5)
0.66 pH{5.4)
0.66 pH(2.75)
.66 pH{LT)
trans-{0te(d-umpyN)CI | 0.608, 0.437, 0314, 0.226, 0.562 pli(a5)
0.608 pIHS. 40
0.60H PILTS)
0.608 PIKLT)
trans-|01Re(3-mnpy)JC1 } 0.55, 0.39, 0.285, 0.205, 0.147 pli(6.5)
0.55 pH{54)
0.55 pI(ZT5)
0.35 plKL.7)
frans-{OaRe(d-nrupy W |Br | 0825, 0.504, 0,427, 0.307, 0.221 pl(6.5)
0823 p(EA)
0.825 pI.75)
0.825 PIEET)
Result and Discussion
The maximauimn ﬂbSOl’pUOil

bands were spectrophoto-melterically
for aseries of dioxo Rhe-
nium (V) complexes, they showed that
best absorption wavelengths were The
wavelengths were duc
the charge transfere which belong to
nm) at different
concentrations of the complexes and at
Values as indicated in

determine

absorplion
Between

different pH
table (2)

(300-300

Re(V)Complex Solvent Koo GAL 'O ')
wans-[Omed-Pica)' | 1x16® MiLSOpl1 6.5 | 245110816)
1xie? phi 54 330030308
1xie? pii 2.75
110 pll 1.7
frans-|OxHe(3-Fico)]’ 1200 MUnLS G pli 6.5 248(H121}
e’ phi s 3 31250)
Eug? pli2.75
§x10? 17
1210 MILS0OpH 6.5 256(30062)
trans-[OiRe(d-ampyht” 'NTR s ATTTRERARSY
1! piL2Is
1! M7
vans-{OiRteG-ampy)l”  §1:10° Mibsoupii 65 f25309515)
110 pilsa 330030303
=107 pH 2.75
Lxbe? pH LT
the following transitions
(dx Re (V) 7> =*(L))
39 .o
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A study of the hydrolysis of the com-
plexes in different acidic media was
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carried out through measurement ol the
maximum  absorption  at  different
times. It was found that hydrolysis of
these complexes decreased when the
medium acidity increased as shown in
figure {2, 3},since substituted ligands
were removed out from the coordina-
tion sphere sufficient protons were
provided from the media to react with
ligands through (N) atom which is co-
ordinated with the metal |, and conse-
quently enhances the removd of lig-
ands in the from of H'N 7
where R=3-4-methy! ; 3-,4-anino.

The oxidation to Re (VII) of the com-
plexes causin§ the formation of the
oxide RcO{“ B 4s a final product
was then studied by comparison ol
UV absorption bands of standard NH,
ReQy solution  with ReQy” the product
of hydrolysis as shown in ligure {4}
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Figure (3) hydrolysis for complexes in pll 6.5 .
A trans-[OalRe(d-Pico)del  B: rans-[ORe(d-Pico) By
C: trans-[(3:Re(3-Picoklel D trans-JO:Re(3-Picu) Jlir
E: trans-{Qzlle(4-ampy)adel o wans-[O;Re{4-ampy B
G; truns-{O:ReB-ampyllel 1L trans-[Calke(3-ampy )5 i3r

" wY

The hydrolysis process of the com-
plexes in ditferent acidic miedia were
of first order  with respect W com-
plexes! ™ as it is shown in figure {5 |
The elfect of increasing concentration
of HxSO; acid on the reat ol reaction
has  been studied. vur results show that
the riute ol reaction 1s creasing by m-

0.6 4

ABS

creasing  the concentration of 1550,

04 -

0.2 1

20 80 100

i Tim(min)

Figure (2) hydrolysis process for trans-[O;Re(4-Pico),]” in ditterent

acidic media
ArinpH 65, BrinpH 34, C:inpH 2.75,D:inpti 1.7

acid .1t was found that the reaction 1s
fractional order with respect o 11,50,
acid . rclationship between Log kexp
and Fop 1S5S0y where Log kexp de-
the Ot order e constant
compleacs  concentration the slop ol
the line denoten the order of reuction
wori 1S, found that the slop-0.82
B3 foure $6).

noles
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. and the half hit periods of hydrolysis
of complexes were obtained from fig-
ure {5}, from these values it beconies
obvious that the rate of hydrolysis in-
5 creases with increasing the acidity ol
the medium .

Also table ((3)) indicated that the rate
of  hydrolysis when pyridine ligands
e are (he substituted amine at the parapo-
sition having higher rate when com-
parison is made with ils meta substi-
tuted  complexes.On  the  other hand
b when the amine group are substituted
by another group such as methyl
group in the para or meta position i
rate  of  hydrolysis  was  found o

<5 . i = Je decrease JHlowever, an o approximale
B & B B ' rate constant (K1) for the conversion
N M _ of truns-{OaRe(Lyg| X o [ReOy] re-

Figure (4); UV- Spectra for hydrolysis product of uans B i e 5 i
complexes and standard NILReO, Solution action obtained in (11:S0OL) mediuny at

pll rang (1.7-0.5) and al room tem-
perature . Could be explained accord-
ing to the lollowing mechantsi:-

‘ Ln{Al-Au) !

Table {(3}}:- Rate constants, half- Gife periods and order of

oM - 39 reaction w.r.t complexcs .
1=0,126
11 = 00631
1 =0.0315 Complex HateCuonstant atf Mall-Life Orider of
IV =0.0157 different 1 reactioe wad
Vv =0.0078 pHyvalaes compleres
Kininy I 10 {pli}
T trans-|OxRe(4-Picodjel SH64 (6.5) ta - Jliest
SA1E (5A6) 124
03 (2.75) 110
- . 5465 (L7 2
Figure(5): graphical relation ship Lo find the rate of first order reaction ) y
of complex trans-{O;Re(3-smpy)d] bydrolysis at differem concemration reans-{nite(4-Pico)jlir i.ﬁ.:” ‘ ((6;1) 54‘;-8 [irs1
and ot acidity of 1x1¢7% M (pl1=6.5) in Fi,50u. 3113 .iz.vsg 218
S.166  (1.7) 200
trutis-| (1 Re(3-Pies)]cl 2.34 {6.5) 160 first
4589 (5.4} 151
Logkoxp 525 2.75) 132
5544 {1 125
frans-|0aRe(3-Pico) [Br - §2.665 (6.5} 2648 {irst
: d T (54} 244
¢ i §reey (2.75) 32
A3 (1Y) 221
R 582 wn 8o first
trans-{Orie(4-ampy)ilcl ; § 9364 (54 4
: Sy s e @inc s
LS Rr R () 56
Coo Tt R RTETS (6.5) B first
frans-|O1Re{+-ampy Wiidr §9.772 (5.4 79
: 10343 (175} o1
. 1,177 (L7} 62
Figure (6): Relationship between Log Kexp and Log [11,50) 1475 th5) 20 first
Where Log Kexp denotes the first order sale constar compliex srans-OMe-ampyliet 2565 154 268
Trans-{Q,Ref4-Pica)lcl concentration . the stage of the line 277% (2.75) 254
denotet e assder of renctlon warl ELSO,. 1783 157 144
2465 (b5} A fiest
fram-{ORe(3-ampy) JBe 2264 (5.0 3o
A2 {25 294
237 (1L 284
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Fydrolysis schicine of |RefL)}' complexes
R=3-, 4 methy ; 3, 4- anine
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