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Abstract:

A methyl Salicylate was reacted with Propyl amine to produce the

new bidentate ligand (N-Propyl Salicylamid) [H,L].Also complexes of
the ligand H,L in general formula [M (HL)2 ], [M= Co", zn", Cd", Hg']
and [Et3NH]n [ M'(HL)2CI2] ,
M'= Cr'" n=1; M'=Ni", Cu" ,n=2 were prepared. All compounds have
been characterised by spectroscopic methods [I.R., UV-Vis, atomic
absorption,(*HNMR and El-mass for the ligand) ] microanalysis(C.H.N)
along with conductivity measurements .From the above data,the proposed
molecular structure for Cr,Ni and Cu complexes is distorted octahedral,
while Co,Zn,Cd and Hg complexes are forming tetrahedral geometry .

Introduction:

In the last few years there have been much interest in the
preparation and characterisation of organic compounds with N,O donor
atom such as NO bidentate ligands and their complexes with some metal
ions (1,2) Great attention was given to synthesis complexes of
Fe(I1),Ni(1l) and Cu(Il) for some biological systems (3) and with Tc and
Re for radiopharmaceuticals applications (4,5). Recently complexe of
N,O type ligand with Mn(ll) and Mn(lV) is used as catalyst for
polymerization of dipole molecules and for alkenes oxidation(6).This
paper reports the synthesis and characterisation of new ligand derived
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from the reaction of methyl Salicylate with Propyl amine and its
complexes.
Experimental:

Reagents were purchased from Fluka and Rediel — Dehenge
Chemical Co. I.R spectra were recorded as KBr,Csl disc using a
Shimadzu 8300 FTIR in the range (4000-400)cm™ Electronic spectra of
the prepared compounds were measured in the region (200-900) nm for
10°*M solution in DMSO at 25°C using a Shimadzu-U.V -160 Aultra
violet visible spectrophotometer with 1.000+£0.001 cm matched quartz
cell.Mass spectrum for the ligand was obtained by Electron-Impact (El)
on a Shimadzu GCMSOPA 1000 spectrometer and FAB on a TSQ
spectrometer(Finnigau),at the University of free Berlin,Germany."HNMR
were acquired with Brucker 400 and jeol EX 400, EX 270 MHZ
spectrometer in DMSO d6,the sample is recorded at University of free
Berlin,Germany.Elemental microanalysis(C.H.N) were performed by
Elemental Analyzer perkin-Elmer 240B.while metal contents of the
complexes were determined by atomic absorption types Shimadzu (A.A)
670 . Electrical molar conductivity measurements of the complexes were
recorded at 25°C for 10°M solutions of the samples in DMSO using a
PW 9529 digital conductivity meter (Philips).

Synthesis of the ligand (H,L)

To (0.469g,3mmole) of methyl Salicylate in (100) ml round
bottom flask in ice path was added slowly with stirring(0.182g,3mmole)
of Propyl amine,during which time a thick oily liquid was formed which
was dried under vaccum for (6) hrs to give a colourless thick precipitate
which was cooled at (4) C° for (10) days to give white crystal (0.46g),
yield 83%, m.p. (48-50)C°.

Synthesis of complexes

All complexes were prepared by adding dropwise a solution
of the ligand (H,L) (0.0969,0.54 mmole) and triethyl amine Et3N
(0.0549,0.54 mmole) in (5) ml methanol with stirring , to a solution of
metal chloride salt MCI,.XH,O dissolved in (5)ml methanol ,where:(M=
cr'"' n=3); [M=co", Ni" cu", zn", cd", Hg" n=2];(X = 6 for Cr'"", Ca",
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Ni'" and X =2 for cu™, zn" , cd" Hg". The reaction mixture was
allowed to refluxed for(2)hrs under inert atmosphere from nitrogen
gas,let the coloury precipitate formed which was filtered,washed with
(5)ml diethyl ether and dried at room temperature for(24hrs). Table (1)
shows the stated weight of metal chloride salt, % yield and some physical
properties of the ligand and prepared complexes.

Results and discussion

Synthesis of the ligand : The [H,L] pro-ligand with molecular
formula C10H13NO2 was prepared by the reaction of methyl Salicylate
with Propyl amine according to the general method shown in Scheme (1).
The (I.R) spectrum of the ligand [H,L] ( Fig .2a) , displayed a band at
(3357)cm™ is attributed to w(N-H) stretching frequency of amide
group(7). A band at (3550) cm™ due to the v(O-H) stretching frequency.
The three strong bands at (1541,1587and 1644) cm™ are attributed to the
v(C=0) stretching frequency of the amide group (8) . The (U.V-Vis)
spectrum for ligand [H,L] (Fig. 3a) exhibits a high intense absorption
peak at (302 nm, 33112 cm™, ema = 2499 M .cm™) which assigned to
overlap of (m —n*) and (n —=n*) electronic transitions (9).The EI (+)
mass spectrum of the ligand [H,L] ( Fig .4) Shows the parent ion peak at
(m\z=179) which corresponds to (M¥),and the fragments at
(140),(86),(58)and (43) assigne to [M-(CH=CH-CH)] * ,[M-(C6H40H)] "
[M-(C6H40H-CO)] * and [M-(C6H40H-CO-NH)] respectively(10).
'HNMR spectrum ( Fig .5) of the ligand [H,L] in DMSO- d6 displayed
signals  at the chemical shifts (0.85), (1.51), (3.26), (3.79), (at range
6.81-7.84) and (8.76) ppm which are attributed to protons of groups
:CH3, CH2, CH2, NH, aromatic C6H4 and OH respectively. In fact the
chemical shifts values and the mass spectrum data are a stronge evidence
for the structure of the ligand [H,L] .

I i

C_OCH3 0 C_N_CH2CH2CH3
@I —+ CH3CH,CH,NH; oc,

OH OH
Methyl salicylate Propylamine N-propyl slaicylamide
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Scheme (1): The Synthesis route of the ligand H2L
Synthesis of complexes: the reaction of ligand [H,L] with MCI,,.XH,0,
[Where M= Cr™", n=3 ;(M=Co"”, Ni"¥ cu®™, zn™ cd™ Hg" n=2);
(X=6 ; for cr'", co and Ni") and X=2 for cu", zn™ cd"" and
Hg""],were carried out in methanol under reflux. These complexes are
stable in solution and electrolyte ( Table -3) The analytical and physical
data(Table-1) and spectral data ( Table -2 and 3) are compatible with the
suggest structure (Fig.1). The I.R. spectra for all complexes ( Table -2) in
general formula [M(HL)2], [Et3NH]n [ M’ (HL)2CI2 ], (M=Co", zn™,
cd®™, Hg" ) n=0), M=Cr" n=1; M= Ni"  cu"™n=2) gave
adifferent spectra in comparision with that of free ligand [H,L]. In
general the I.R spectra of all complexes show a band at range (3552-
3425) cm™ assigned to v(N-H) stretching frequency of the amide group
which was shifted to higher frequency, these shifting indicates the
coordination between nitrogen atom of [H,L] ligand and metal ion(11).
The two bands at the range (1676-1580) cm™ which attributed to the
v(C=0) stretching frequency of the amide group were shifted to lower
frequency in comparision with that of free ligand, these shifting can be
related to the delocalization of metal ion electronic density into = - orbital
of the ligand and formation of = — back bond (d & -p =) (12). Morever
the I.LR spectra of the complexes (Fig.2a) show new bands,the first at
range (680-511) cm™and the second band at range (640-453) cm™ due
to v (M-N) vibration (13,14), the third band at range (570-432) cm™ and
the fourth band at the range (453-410) cm™ due to v(M-O) vibration
while the two new bands at (2925,2780) cm™ assigned to the vibration
of ammonium salt [Et3NH] * (15). The electronic spectra of the free
ligand [H,L] and their complexes are summarized in ( Table - 3).
The (U.V-Vis.) spectra of complexes display two absorption peaks, the
first at the range (270-303) nm and the second at range (321-351) nm,
assigned to the ligand field(16) which were shifted to higher or lower
frequency when it compared with spectrum of the free ligand . The
electronic spectra of complexes Cr,Co,Ni,Cu and Zn exhibit a new
absorption peaks at 345 nm, 361 nm, 351 nm, 365nm and 351 nm
respectively which are attributed to charge transfer spectra (M — L) (17).
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The new peak at 355 nm in theU.V-Vis spectrum of
[Et3NH][Cr(HL)2CI2 1]is assigned to electronic transition type
(“Ay—"Tig ) . suggesting distorted octahedral geometry about Cr'"
(18). The peak at 796 nm in the spectrum of [Co (HL)2 ] is attributed
to(*A; — *T yy) transition which is a good evidence for tetrahedral
geometry about Co"" (19). The U.V-Vis spectrum of [Et3NH]2[Ni
(HL)2CI2] (Fig.3b) shows a new peak at 373 nm which attributed to
(d-d) electronic transition type Ay, — °Tiy () suggesting distorted
octahedral geometry about Ni'? (20).The electronic spectrum of
[Et3NH]2 [Cu (HL)2CI2 ] shows a new absorption peak at 706 nm
attributed to electronic transition type (°B,y — “By ), in fact this result
is in a good agreement with previous work of Cu®complexes of
distorted octahedral geometry because of Jahn —Teller effect (21). The
U.V-Vis spectra of Zn™, cd"” and Hg"complexes show no absorption
peak in the range (370-1000) nm which is indicate no (d-d) electronic
transition haPPened (d*-system) in the visible region.That is a good
result for Zn™, cd" and Hg"" tetrahedral complexes (18,22). The molar
conductance of the complexes in DMSO solvent in (10 M) at 298 k
(Table- 3) indicatied electrolytic nature with(1:1) and (2:1) ratio for
cr'and(Ni™,cu™)complexes  respectively,while indicating  non
electrolytic nature for Co ", Zn™ cd™and Hg" complexes (23,24).
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M =Co", Zn'"", Cd", Hg"

Fig. (1): the suggested structure for the complexes

- 66 -



AL-Fatih Journal . No . 35 2008
Table (1): Analytical and physical data of the ligand and it’scomplexes
and weight of metal chloride salt
Found% , (Calea) % Wehlof
Mp Metal
. oW ¢ | vied Chloride
Compound Colour o C n N Metal salt 2 mmole
(L) * 8 | eror 780
179 | Whits e 6707) (;gz) (182)
: . Dark 80 | s | 686 | s12 | ccnero | 0om | o
EEnNIgHLCCE) ** | ss0 | R | 202 25l em | dan | am
1331
Pue g | ses | s | em CoCusit | o063 | 027
{HLECo) 44 A 200 (5797 (579 (676) [{CR )
ss70 | %10 205 23
(Eungmicy | 6 | Poeswen | 27 |20 oy | sy (zg) o | mesawo | ooss | 027
ss30 | s 862
(EoNHLiEosct) | T | Vettowsh | 212 B sy | 808 (:gg) (o7 | CUCHAUO | 004 | 027
green
5708 568 R
(ousza) | whe | w0 | B || s [ g | 0say ZaCh 20 | 0046 | 027
s126 | st #8& 3
[{HLYCA] s | Yellowish | gy | B g1 | s (hogy | @ CdCh2H0 | 0059 | 02
o | 4 5.7
((HL)3%5] s | whee | b0 | B |@ne | @ | S5, | ese HgCh2l:0 | 0gs2 | 027

* H.L-CloH13NO2

** HLe CloHIZNO2
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Table (2): I.R spectral data of the ligand and it’s complexes

N-H i
v(N-H) v(O- v (C=0) v (C-N) v (M-N) v (M-0) Additional peaks
Compound H)
3357 3550 1644 1359
H,L 1587 1338 - - v (C=C)1532
1541

v (C=C) 1580,1530

(C-H) 1145, ( C-C)
[(Et)sNH][(HL).Cr 3425 - 1620 1340 511 465 EOSSU(N—H*) 2995
Cly] 1610 478 453
1638 v (c(zg)Hl)Sfllifgo
v | 3
3552 - 1626 1332 545 432 o (C.C) 1081
[(HL),Co] 453 410
v (C=C) 1541,159
[EYNHLIHUNCL] | 3425 - 1639 1338 661 462 | (TR
1618 570 451 v ( N-H*) 2925,2890
v (C=C) 1541,1498
[(Et)sNHJ[(HL),CuCl,) 3529 - 1637 1357 640 445 v (UC'Hg 115(?_’(:) 1037
1604 430 430 v (N-H") 2962,2813
1676 v (C=C) 1548
[(HL),Zn] 3425 - 1647 1340 640 460 v(CHILIST  vE)
545 445
1647 B \':_‘ )(51:5(:9) 1541,1471
v - f
[(HL),Cd] 3425 - 1610 1358 ggg 328 o(C-C) 1095
1596 B ‘ﬁ )(51:5%) 1555,1508
v - s
[(HL).Hg] 3425 - 1580 1350 228 4514718 v(C-0) 1027
+

- 68 -




AL-Fatih Journal . No . 35

2008

Table (3) : Electronic spectral data , and conductance measurement

of the ligand[H,L] and it’s complexes in DMSO solvent

Wave Emax
Compound % nm number Molar' | Assignment M.C*, Fropese
Cm* Cm? (ohm™.cm?.mole -
1
)
1t &
Hal 302 33112 2499 n—m* -
UEDNHIHLLCICE] | 570 5 36968 2099 Ligand field
325 30769 1438 34 octahedral
Ligand field
345 28985 1635 charge transfer
4A29 - 4Tlg(p)
355 28169 1069
299 33444 2108
[(HL),Co] 321 31152 940 Ligand field 15 tetrahedral
361 27548 1101 Ligand field
charge transfer
796 12562 17 gl
(EONHEHLENICED ] 299 33444 2293 | Ligand field sctahedral
351 28490 1099 gharge ;franSfer 72
373 26809 1431 Ag —~>Tidp
303 33003 2631
((ENHL[(HL).CuCl, Ligand field octahedral
] 365 27397 112 charge transfer 76
szg g 2B 1g
706 14164 150
((L:2n] 284.5 35211 2515 | Ligand field tetrahedral
351 28490 1099 Charge transfer 18
[(HL),Cd] 4 tetrahedral
291 34364 2032 Ligand field
tetrahedral
8
[(HL);Hg] Ligand field
284 35211 2017

*Molar Conductance
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Fig .(2): The I.R. Spectrum of:

a- Theligand (H,L)

b-The complexe[(Et)sNH],[(HL),CuCly]

- 70 -



AL-Fatih Journal . No . 35 2008
+2.56848 ] 7 - y - - ! l
L \ B |
T r '+ € —N—CH,—CH,—CHj E
- Ol |
[ = H ! OH 1
:H/EIU.JE l ‘
.
.
LA |
+ @ BEE T : L9 , . L - |
2O0 .8 186G . G MM DT ) =Rl
+2 .58r
f tReRY |
O
I
|
B, S8a
cArDIU. l’q'
| |
c9.008 Pu ) | - . .
206 .8 186 . 6CHM-0OIW, SEe

Fig .(3): The electronic Spectrum of:
a-The ligand (H,L)
b-The complexe[([(Et)sNH],[(HL),NiCl,]
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Fig .(4): The EI(+) mass Spectrum of the ligand (H,L)
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Fig .(5): The 'HNMR Spectrum of the ligand (H,L)
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