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Abstract
Some metal ions (Mn*?, Fe'?, Co ™ NI cu'?, Zn"? ,cd™, He™
AGH) and (pyridine) have beer

lexes of N-acetyl glycine (N
synthesized and then characterized on the basis of their (C.H.N) analysis

[R.UV-Visble spectroscopy and conductive measurements  and
Magnelicsuseplibily. From the results obtained, the following Aﬂenfl
fornaula has been given for the prepared complexe: =S
M T(NAG)2 (Py)2] XC,HsOH.

where M=Mn", Fe?, Co™ ,Ni+3 : Cu™ . Za'? . cd™ Ho'?
n=2,X=0.1 (R

(NAG) =Ligand ion (N-acetylglycinato)

py = pyridine

comp

Introduction
First row transition metal (II) complexes of amino acids have been

”’](\j/eSli%m'Cd in consideable details and if there are no complicating donot
(S:[a;fy . i: ;lg;lllz)s IZEC ?‘Cl'ds. coordinate solely through the amino and
-t metfl ionfsl Otllmlng s_lable five or six- membered chelate ring
metal only by the d]? ](-: pleptlde‘ C()mplex'es, the N(peptide) atom b ¢
metal-N(peptide) boniio‘cm.“m-] O.{ the peptld()c Q)rolon and the format ’
(1) third type of ¢ b(c}le I'Im\ted to llae d°-d° first row transition met
of simple amino acigOr mz.ufof] 5 CVI(%entiated ir the meta! corplex
glycine,,u-N-benzo T IC)OHlalnmg i gt 'grouﬁ,nsN-acbtyl,l\‘-penzob"
COOrdinal,i()n - yl-DI- and N-acetyl-L-alanine in  which _“‘“

occurs toward the carboxylato group(2-5) while the Pep“de

CamScanner - Was d>guaall


https://v3.camscanner.com/user/download

| i e T —

IBN AL- HAITHAM J, FOR PURE & APPL. SCI. VOL.18 (4) 2005
-group is only involve
packing (6-8).

We have investigated In this paper, the preparation and properties of
some metal ion complexes with N-acetyl glycirne and amine adduyct
pyridine,

d in hydrogen bonding interactions in (he crystal

Experlmental
.\llltCl'iLIIS and lll("dSlll'Cl]lCl\tS
Metal salls(MnClg.4HaO,FeSO4.21-lg

) O,COC12.6H20,NiC|2.6HzO,
CuClz.2H30,ZnClz,CdClg.I~{3O,l—]gClz)were obtained from Fluka,Merk in

high purity.Ligand (N-acetyl glycine)(BDl~l)and (pyridine )(Merck).

Conductivity measurements were carried out using Philips pw.Digital-
meter.

The IR spectra in the rcgion(400()—400)Cm'I
unicam sp3-300).Infrared spectrophotometer as
The Uv —vis spectra were recorded using (
spectrophotometer in absolute el
of the complexes w
Department of chemist

were recorded using(py-
potassium bromide djsc.
Hitachi -4-2000),Uv-vis
anol solulion(10’3M).Elcmcntal analysis
cre carried out on a(C.H.N) analyzer at the

ry.College of Science,University of Mosul.McIting
points were determined using(sluart-melting noint apparatus),
General Method for the synthesis :

a) N-acetyl glycine (NAGH)w

as deprotenated according to the following
reaction

ethanol
HN-CH,-COOH+KOH ——» HN-CH,- COOK+H,0
0=C O0=C=
CH,4 CH,4
(NAG) +K*
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olic solution of the metal salt y

(NAG) i ethanol “3-;1““
Metal:Ligand) the mixture was stirred ;w
re.Complexes were scpnralcd by adding ,w
reating the solution :\:,i

b) s_\nlhcsis of complexes: I:than
of the ligand

y the solution
unmlms(l:Z) (

) temperatu

4.5-1 mb) and by t

itation. 1 a2 prc\,ipitutc‘,
\\Cl"\-

added U
smichiomclric :
half an hour at roon
eXCEeSS of p_\ridinc(2nn\4) (
diethyl ether until complete precip
cr)‘slallizcd from cthanol and dried at 50 C .

and Discussion
xes were crystalline solids,soluble In son
: 1@ of

col such as distilled water .cthanol and methanol

They are relatively thermally stable. The conductivity measuren

& o : o ’ 1Cn .

lectrolyte behavior. Ihe elemental ar ti\ i
dNajyg

cthanol indicalcd the non €
h the calcul
ated values
a\UL\ ‘ab“.r\'

(C.H.N)were found to be in agreement wit
(1) includes the phys and clemental analyses.The ana|
- R .WC;‘I

ical propertics
data confirmed the (l:2:2)(mcta|):(N/‘\G)':(pyridinc)composition :
complexes. Th M) for the COmplc&[ the
ACS arg

asurements (Herr B.
also listed in table(1)

Results

The isolated comple

nmon solvents

¢ magnetic me

Spcctral Studies :

Infrgrcd spectra: In order to get further information ab

coordination be the ligand (NAGH)and pyridine)w) \0“[ te

ions,comparisons of the infrared spcctra"ot" the frec ligand ”“dmc{;_
, e g i ther
able(2) describes the impor

complexes  have been made and t
absorptions and assignments The strong band at (3380)em™ in
, s

spectrum of the free ligand (NAGH)assi .
. ¢ gncd to the VON-H)
(OH).while another strong absorption band at (\740)C'1\"1':pp\e(;fi{l
:plaine appeared cou
be .Clkl()!)alllzd as (v (OCO)usym where the v (OCO)sym Was noticed at (1
em” (9- T - $ P 2l sym W¢ at (10
'and(748)c) '.]l h|c srpc%llum of free pyridine showed bands al (703)r
ol .m t1.e assigned as (CH-out of plane def) and (out of- plaz

ng def) respectively but the band observed at (1620)cm" was assinge!

1o

\
Th v( C=N)(15).
/
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Fotcomplexeg exhibiteq Marked
and hclonging ol
g8roup haye
shifle /

ted 1o ‘10\\ Jem’! Suggesting
the coordin ugh the nitrooen
| ‘ ) . g > Nitro en
atom at the amipe glonp(]()-l8) ¢ ion assigned for v (0CO) \%/'18

- ) [+ g & B 1 Sy (
|_ml|uu_il at l.hL mngg(l430-l350)cm ' shifted 1o higher position by) (130-
‘\('_)).Cln\ \.\]h}l? ‘lhc b : ' asym appeared between (1680-
1550)em . >h_11ted o lower frequencies by (190-60) ¢m! Which indicates
the coordination of the ¢ i

; i P to the centrg] metal ion (17-] 8).
The stretching vibration band v (C

Ihe spectr

The absorption |
vV (N=ID)of the amine
(3300-3200)¢py!
the possibility of

dil‘l‘crcnce ;
e stretching Vibration of
been found j

Cr frequencieg by (1

I o Hand v e N) bas beg;, found in the
range (1580-1410)em shifted to lowey frequency by
(200-30)cm! -Which

Means that the Nitrogen
imvolved in the coordinatj

; .Mclal-nitrogcn
by the presence of the st

around(650-550)cm~1

atom of pyridine wag
and metal-oxygen bands
etehing vibrations of
and (590-420)(:111‘],
respectively.
Electronic Spectra

The absorptions and assigements related to the ligand
complexes are listed in table (3).The ligand elxhlb‘lted an
in (u.v) region at wave number (46728.9)em™ which

(n— *6) transition ;other two bands of low intensity appeared at
(39840.6)cm™ and at (28818.4)cm™ were explained as (IT-1T1*) and

i : idi 2d & ion band in the
(n—[7*). respectively .Free pyridine showed absorptio

(u.v)region at (31250)cm' which was expressed as the (n—[]*) (19)
The S[;cctra of Complexes :

1.01L d5);-
- [Mn(NAG)y(Py),]. C,HsOH( S
'[Fhe Evhitc complex spcclrumI showed txzvg) all:?(l)lll)ttlll(l)gzt':d
(46948)cm’ it il o I)(g ] ’L‘zsacctrum gave similar
to(C.T). The octahedral complex [Mn(F 2 -)61' tcdlto he s
absorptions at (40000)cm™ and (32960)em™ rela
transition (20-21). the yellow complex three
. 4 d®): In the spectrum, y . T and
- [FC(NA'G)b(iY)\‘/’-]e(bc)en noticed at (49504)cm ,(46732(;;)203“3]33)c1n"
absc3)r]p71)10ns.1 sxplanined as (C.T).The band found a
(37 cm

and their
absorption band
may be attributed to

£ . . ‘
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was caused by the electronic ll'ﬂnSiliOH.SEg(—Sng(QZ),
. [Co(NAG)g(py)g](d7): The spectrum of the violet complex
exhibited the following bands:at (36363)cm™ ,(21739)cm! and
(16393)cm'lwhich have been assigned as(C.’I‘),4T‘,g(,:) Xlillg
V)
and 41‘,g(|.-)—’ A,g respectively ,the calculated value (22) of the
other transition ‘T gg_vy, “Tyg found to be (8707.8) cm™!
(10Dq),the racach inter electronic repulsion parameter (B)foung
to be (800)cm™ the ratio p=B/ B, comes out to be (0.824),these
parameters are accepted for cobalt (IT)octahedral complexes (23. 24)
- [Ni(NAG)s(py)2](d®): The spectrum of green complex exhibited the
following absorptions at (36900)cm" ,(l2970)cm'l and (12690)cm .
these bands are characteristic of octahedral nickel (IN(25)complex and |
| were a3ssigned to theitranlsizgnTs : . 3 3
“Axg v3 Tig(p) Mixed with (C.T),"Axg _vo “Tig and "Asg v, T
rcspeﬁcﬁy .and the (B) found to be (78—6._65cm'l and f3 = B/\B: é(;mes
out to be (0.754).
= [CLI(NAG):(p}’)g](dQ)Z The blue complex of Cu (1) gave two bands g
(39060)cm™" and (34364)cm™ caused by (C.T) transitions and only one
absorption band was observed in the visible region at (16077)em’" which
originated to (d —% () transition,situdany the electronic spectra for
octa‘hedral complexes of[Cu(A-ala)z(py)g](A-ala)=N-acclyI-alanine) and
[Cu(/\-lr[_)l)g](A-lrp):(N-acclyI-'I‘ryptoplmne)cxhibitcd absorptions al
(lS’/SO)cgn and (15400)cm™ respectively (26-27).
-T[';;”\(VQKCG jo(mqlcxcw[zn‘(NAG)z(py)z],[Cd (NAG)x(py)a] and |
(dm)cconﬁrmszﬂ?g)qzl]).sencm?‘ the electronic configuration of the metal is
with theic 8S.Si0nn;cn[5 'uc- ofany ((.i- — d) transition (25), the transition
885 gy sl a:s o (0[; s‘umtinm.lzed In table(3). According to spec.tral
SIUCtUTe of the compers ::]ltw( from elemental analyses ,the chemical
ay be suggested as octehedral for

(p)

[r\AM(zNAG)z(P)'):]
(NA—((‘I)\_/In&c,(‘o.Ni,Cu,Zn,Cd,l‘lg)
1= N-acety] gy

(py)= (pyridine) SRR,

10
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py
NAG M \ NAG
N /I )
@) i N
P
or
Py
O 0
7 E N
\ v
NAG M \ NAG
N~ »
N N
Py
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able (2) The characteristic infrared of(NAGH),pyridine and its

metal complexes

Complexes N v(N-H) v (0CO),5m v(0CO)4yn, v (M-N) v (M-0)
C=N
v
Pyridine
Ligand (NAGH) - 3380 sh 1740 s 1300 s - =
pyridine 1610 - - - _ -
[Mn(NAG)-(py).]C,H;OH 1550 w 3250 w 1630 b 1350 w 650 w 450 w
[Fe(NAG)-(py)-] 1500 w 3200 b 1680 b 1390w 600 440
[Co(NAG)-(py)s] 1410 w 3240 1650 1390 640 590
[NIINAG)-(py).] 1410 w 3300 1550 b 1430 600 570
[CuNAG)-(py)-] 1580 w 3240 1630 1390 550 420
[Zn(NAG)-(py)-] 1550 w 3300 1640 s 1395 m 650 w 560
[CAINAG)-(py)s] 1530 w 3320 w 1595 1430 560 430
[Ha(NAG)-(py)-] 1550 w 3300 wb 1650 1395 600 560
S = strong ; sh =sholder . w =weak
M= middle b = brode wb = weak brode
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2005 (4) 18 adaall Al g A8 pall p glall g} ) 1,

mmgbaaﬂymmma@.,.uwjm
Ol g CmadIS S SN (e A4

Asle g @50 2 ¢ Gl una daaly ¢ adly) Macs S gaas i

: d s,
Ak daals = gl ol A 0 A6 g "
Ly

o g AW Sl e ey jumad el Iy e
Ay 5 A (py) ol ( NAGH)(N-acetyl glycine) aiall dhta, gy,
LeS (At (558 45 yall 2aiYY el yanll Caa i) dadall 8L sy sk
Vs Hlpagilly (s iim i o l9) alial du dist el a5
oo - = 5
| P eVS 5 el 5]
SV ‘ ; “ ‘

M (NAG)2(py)a]. XCaHsOH

S N =M s

£ +2 12 +2 ‘|‘2 o2 +2 " t
(Hg™,Cd"*,Zn™ Cu Ni".Co ‘,Fekz,Mn’z)
l130=x 4 2+=n

pyridine =Py

(N-acetyl glycinato ) ) 2l =(NAGY
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