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the spectral studies of prepared organometallic compounds like, UV-Visible, Thermal, X-Ray Diffraction and SEM

studies of organometallic Compound have been carried out. SEM study indicates that, the size of crystal is 110nm.
The x-ray powder diffraction of the prepared complexes System is Monoclinic-B A= 19.33 4, a=18.1919 A, B= 84.37 A, b= 8.3856 A, C= 46.20
A, ¢=11.7673 A, E= 16.09 ,beta=105.619D, V= 1728.81A3 and density of complexes in toluene is 1.0974 g /cm-3 . Electronic spectra of the
complex parameters are =0.9744,0%=1.323, b1/2=0.08 and n=0.013. According to the study of thermal analysis it indicates that the two

coordinated molecules are present in co-ordination sphere

LIntroduction: Organometallic chemistry play an important
role in chemistry for energy processing and environmental re-
mediation [1]. The coordination chemistry of complexes of or-
ganometallic compounds are filled with opportunities, inspired
by Supramolecular chemistry, organ catalysis and Nano science
[2-5]. We are describe a new concept for the preparation of Or-
ganometallic Schiff bases derivatives via a totally different mech-
anism than those previously cited above. This new formation of
organometallic Schiff bases derivatives is based on the compl-
exation of unsaturated compounds with some transition metal
ions. Early transition metal complexes show both types of reac-
tivity and thus, in addition to their utility either as a carbanion
source or as a synthetic reagent based on transition metal be-
havior, it is possible to utilize them for synthetic transformations
based on the characteristic Numerous methods for the prepara-
tion of organometallic compounds are known in the literature [6
] and can be mainly divided into four categories. The first and
probably the most important one, is the reaction between an
organic halide or pseudo halide and a metal such as the classi-
cal oxidative metalation or the halogen-metal exchange, have
recently been found to be promising anticancer drug. [7]. The
thermal stability and the strong bonding of the ligand to the
d- block elements have made the complexes more interesting.
These organometallic compounds are synthesized from the con-
densation of aldehydes with diamine of ferrocene compounds
and their complexes [8-9 | played an important part in the de-
velopment of inorganic chemistry, as widely studied coordina-
tion compounds are increasingly important as biochemical, ana-
Iytical, and antimicrobial reagents [10-11]. Also they have been
used as anti-bacterial, anti-fungal, anti-cancer, anti-tubercular,
hypertensive and hypothermic reagents [12-13]. We have in-
vestigated Ni(II), Co(II), Cu(II), Pd(Il and Pt(Il) prepared from
ferrocene aldehydes with amino compounds and their spectral
studies like Electronic spectra , Thermal, X-Ray Diffraction and
SEM studies were carried out.

2. Method and Material:

All the chemicals are used for the synthesis purpose and the
common solvents used at various stages of this work are purified
by the standard procedures [8]. All the complexes are soluble in

Table: 1 physical and analytical data

DMSO at room temperature; Magnetic susceptibility of the com-
plexes was performed on a Sherwood MSB mark Gouy balance.
Electronic spectra were obtained by Elico-spectrometer; the
SEM images were recorded using JEOL-JSM-840 a scanning elec-
tron microscopy and Thermal analysis were carried out at C-met
and X-Ray powder Diffraction at TIFR Mumbai.

2.1. Synthesis of organometallic compounds: Organometallic
compound synthesized from ferrocene dicarboxyldehyde (1M)
and 2-amino benzoic acid (1IM) was separately dissolved in 50
cm® alcohol. Than these solutions were mixed and stirred near
about one hour on magnetic plate. The resulting solutions were
kept in micro oven near about 180 °C for 30 minutes. After 30
minutes, solutions were cooled at room temperature and kept
the solution overnight. The solid product was obtained, this
product then filtration, washed several times with ethanol and
dried in oven at 60°C. the yield of the product 81 % yields.

2.2 Synthesis of metal complexes :The metal ion complexes of
organometallic compounds were prepared by mixing ethanolic
equi molar concentration (0.02 M) of 2,2-{1,I’-( Ferrocen-2,4-
dien-1-yl)-2,2"-diylbis[(E)methylylidene (E) azanylylidene]} diben-
zoic acid with the (0.04M) aqueous solution of metal acetates
of Manganese(II) , Cobalt(II), Nickel(II), Copper(II) and Palla-
dium chloride, Platinum chloride salts were used for prepara-
tion these complexes. Then the solutions were mixed in 1:1 ratio
and refluxed for three hours. After three hours, the solution were
cooled at room temperature, solid of complexes were appeared
then it will filtered, washed with ethanol and dried at 60°C in
oven. The yields of is obtained in between 55-71 %.

3. Result and discussion

The physical and analytical data are given below in table 1. The
metal contains are estimated by volumetrically using EDTA
and Iron metal estimated by gravimetrically [8]. Complexes are
colored, stable at room temperature, soluble in dimethyl sulfox-
ide and dimethyl formamide. They are decomposed in the range
201-234°C. The melting point and decomposition point reported
in open

Compound/ Complexes % Yield |MP/DP°C |N% Fe% M% Q' mol'em* |BM. peff
05.81 11.58

(C,H,,N,0,Fe) 81 243-245 05.18* 11.03*
04.90 09.78 09.62

[Mn (C,H,N,O,Fe) .2H,0] 71 223-225  [04.55 09.35 09.31 18 5.42
04.87 09.71 10.24

[Co (C,H,N,0,Fe). 2H,0] 63 218-220 (0445 09.31 09.88 22 4.44
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04.87 09.71 1021
[Ni (C,H,,N,0,Fe). 2H,0] 68 217-219  [04.41 09.24 09.84 19 3.22
04.83 09.63 10.96
[Cu (C,.H,,N,0 Fe). 2H,0] 62 212-214 (0430 09.19 1039 23 1.81
04.50 08.97 17.09
[Pd (C,.H,N,0 Fe). 2H,0] 59 200-202  [04.11 08.55 16.74 17
03.94 07.85 27.42
[Pt (C,H,,N,0,Fe). 2H,0] 57 193-195  (03.57 07.44 26.91 15

3.1: Electronic Spectra: The electronic absorption spectra were
often very helpful in the evaluation of results furnished by oth-
er methods of structural investigation. The ‘electronic spectral’
measurements were used for assigning the stereo chemistries of
metal complexes based on the positions & number of d-d transi-
tion peaks. The ‘electronic absorption spectra’ of metal ion com-
plexes were recorded in 10* molar concentration of each com-
plex in Dimethyl formamide in the range 300-900 nm at room
temperature. The ‘electronic absorption spectra’ of Nickel (II) in
10 M solutions, the spectra were noisy in both the visible and
the UV regions. The results of the electronic spectra are present-
ed in below table.

The electronic spectra of the complexes were recorded in DMF,
there spectral parameters and assignment were given in Table
2& figure 1. The electronic d-d transition bands normally show
weak perturbation due to complexation an increase in the in-
tensity, shift to the red region and also splitting of some bands
were observed on complex formation. The position, shapes of [Ni
(C,H,N,0,Fe).2H,0] were observed in solution phase using wa-

260718 2 4

ter, ethanol and DMF. [Ni (C,.H N,O Fe).2H,0] complex shows
three intense peak, which have acquired lower energies as com-
pared to those of their aqua complexes. The magnitude of the
bathochromic shift of the bands in each case meager Nephelaux-
etic effect (B) [14] Sinha’s parameter (8§ %) [15], bonding param-
eter (b?) [16] and have been calculated. The bonding parameter
reflects the participation of 3d orbital [17]. The b'? value ob-
tained for the present complexes indicates a decreasing order
of 3d- orbital participation in the Cu* and Ni’complexes. The
average value of Sinha’s parameter (3 %) obtained in each case
is positive and smaller, indicating that, the presence of covalent
bonding in the complexes [18].

Figure 1: Electronic spectra of [Ni (C, H N,0, Fe).2H,0] com-

26 18 2 4
plex Table 2: electronic Spectral parameters

Complexes Absorption |Assign- Spectral
p bands cm!  |ments Parameter
3A, (F) B=0.9744
[Ni 22988 zzﬁrlg(r‘ ) N
(C,H,,N,0,Fe).2H,0] 19305 (Fjg—)KT (F) 0.1
11965 37 1g b'2= 0.08
FIS°T, (F
(¥ x(F) n=0.013
os -
0.6 —
435 nm
g o4 s18nm
- S55nm
0.2 -
0.0 T T T T T
200 400 600 800 1000 1200
Wavelength (nm)

3.2 Thermal analysis: Thermo gravimetric analysis study of
[Pt (C,H,N,0,Fe).2H,0] complex shows loss in weight in the

260718

temperature range 40-240°C, which is corresponds to loss of
coordinated water molecules and some part of the complex [19-
20]. The experimental percentage losses, which have been cal-
culated from Thermo gravimetric analysis curve is 9.58%. The
values were comparing with theoretical percentage loss. The
Differential thermal analysis peak is endothermic. In the tem-
perature range at 240-320°C, weight loss some part of complex
were also lost. The major part of chelating agent were lost in the
temperature range of 320-410°C. The experimental percentage
loss is 11.27%, which is obtained from Thermo gravimetric anal-
ysis curve. The experimental percentage loss value is compara-
ble with theoretical percentage loss value i.e. 12.19%. The DTA
peak is exothermic. The probable leaving part of complex in this
temperature range is C6H.The temperature range 500-1000°C
leading to the formation of Platinum oxide. The decomposition
of complex represented as below:

Table 3: TGA and DTA decomposition Data of the Complexes

Temp Calculat- |[Expt. |Possible
Complex range ed Value |values [leaving
P °C % % groups
40-240  |9.58 1039  |H,0, C,H,
240-320 [14.37 15.08 [C.H)N,
[P 6 2 2
(C,H,N,0 Fe).2H,0] [320-410 1127  [12.19 |CH,
500-1000 (61.89 62.57 |PtO

Figure 2: Thermogram [Pt (C,H N,0 Fe).2H,0] complex

3.3 X-Ray Powder Diffraction of [Co (C,H N,O Fe).2H,0]
complex: This indexing method also yields the Miller indices
(hkl), the unit cell parameters and the unit cell volume. The
spectra contain 25intense peaks. The unit cell of Co (II) com-
plex yielded values of lattice constants: a = 18.1919 A, b = 8.3656
A, c=11.7673 A, density of the complex D= 1.0974 ¢ cm™and a
unit cell volume V = 1728.81 A% In concurrence with these cell
parameters, conditions such as a = b # c and o = y = 90° = 3 re-
quired for a monoclinic system were found and it have been sat-
isfactory. Hence, it can be concluded Co (II) complex were mon-
oclinic crystal systems. The experimental density values of the
complexes were determined using the specific gravity method by
using toluene reagent [21] and found to be 1.0963 g cm™ for the
Co (II) complex respectively. Comparison of experimental and
theoretical density value shows good agreement within the lim-
its of experimental error [22-23]. Calculated parameters: System:
Monoclinic-P , A= 19.33 A, B=84.37 A, C=46.20 A,  a=18.1919
A, b=8.3856 A, c=11.7673 Abita=105.619D, V=1728.81A3
,D=1.0974 g /cm™
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sk e e e 3.3.1: [Cu (C,H N,0,Fe).2H,0] complex: This indexing meth-
od also yields the Miller indices (%kl), the unit cell parameters
o and the unit cell volume. The spectra contain 35 intense peaks.
The unit cell of the Cu (II) complex yielded values of lattice
constants: a = 24.5882 A, b = 4.4656 A, ¢ = 58676 A and a unit
cell volume V = 627.2087A3. Density of the complex D= 1.0857 g
cm*and a unit cell volume V= 369.2291 A%, In concurrence with
these cell parameters, conditions such as a # b #cand a =y =
90° = f required for a monoclinic system were found and it have
been satisfactory. Hence, it can be concluded Cu (II) complex
were monoclinic crystal systems. The experimental density val-
ues of the complexes were determined using the specific gravity
method by using toluene reagent [21] and found to be 1.0897g/
cm™ for the Cu (II) complex respectively. Comparison of experi-
mental & theoretical density value shows good agreement with-
in the limits of experimental error [22-23].

Sams T End 400 Step G20 Speed  TRmn T eSiep 020 WaveRag 1 SOTEIATCY)

weseon

Calculated parameters : System :Monoclinic-P , A= 20.34 A, B=
5747 A, C= 73.07 A, a=17.1422 A, b=10.1601 A, c= 9.0437
A, E= 655, beta= 94.875D ,= 1569.41 A%, Density= 1.0857 g

/em™

Table 5: X-Ray Powder Diffraction of [Cu (C,.H,N,0 Fe).2H,0]

= = - complex
. . . . . o Miller .y
Figure 3:X-Ray Diffraction of [Cu (C,.H, N,0 Fe).2H,0] Figure d-spacing A (% | Lo |Sin®0 20 Deg
4: X-ray diffraction of [Co (C,.H, N,0,Fe).2H,0] ;ine : Dif
[o] n-
obs. calc. ten- [h |k |l |obs. [calc. |obs. |calc.
Table 4: X-ray Powder diffraction of [ Co (C,H,N,0 Fe).2H,0] sity
complex 1 8.7074(8.7320 (14 |1 |1 |0 [78.3 |77.8 |10.15 |10.12 |.029
| dspacingA. % ﬁer Sin®0 20 degree 2 8.5150(8.5401 (17 |2 [0 [0 [81.8 |[81.3 [10.38 [10.35 |.031
Ene In- ces diff 3 |82765[82650 |15 |1 [0 [1 [86.6 [86.9 |10.68 |10.69 |-015
0 ten-
Obs Calc sity [h [k |1 |Obs |Calc |Obs |Cale 4 7.6881|7.7042 |21 (1 |0 |1 [100.4 [100.0 [11.50 |11.48 |.024
5 6.9642(6.7416 |45 |0 [1 |1 [1223(130.5 [12.70 |13.12 |-421
1 87851 (87601 (18 |2 |0 |0 [769 (773 [10.06 [10.09 [-029
6 6.4863(6.4796 |45 |2 [0 [1 [141.0 [141.3 [13.64 |13.65 |-014
2 (85314 (85262 (15 |1 |0 |1 (815 (816 |[10.36 [10.37 |-006 7 6.1287(6.1389 |18 |1 [1 [1 [158.0 |157.4 [14.44 |14.42 | .024
5 ls3sel ls3s6 114 1o 1110 lsas lsas |ioss |05 |00 8 5.1689(5.1351 (13 |1 [1 |1 [222.1 |225.0 [17.14 |17.25 |-114
9 5.0235(50092 (19 |3 [0 [1 [235.1 |236.4 [17.64 |17.69 |-.051
4 80803 (80600 (17 |2 |0 |1 {909 [9L3 [1094 {1097 [-028
10 | 4.9566(4.9667 |66 |3 |1 |0 |241.5 (2405 |17.88 |17.84 |.037
5 |78l |75639 |81 |1 |1 |0 |1078 |1037 |1192 1169 |230 11 |489154.8692 |42 |1 |2 |0 |248.0 2502 [18.12 [18.20 [-083
6 65053 66588 |14 1 |1 (1 (1402 |1338 |13.60 |1329 |.315 12 4.6235(4.6384 (38 |3 |0 |1 |277.5|275.8|19.18 [19.12 |.062
7 61245 161731 1100 |2 |0 |1 (1582 |155.7 [1445 1434 |.11 13 4.3162(4.3279 (47 |1 [2 [1 |318.5 [316.7 |20.56 |20.50 |.056
8 49593 149713 |37 9 111 (2412 2401 11787 |17.83 |.043 14 4.1524 |4.1325 |21 2 [0 |2 |344.1 [347.4 |21.38 |21.48 |-.104
9 46717 146950 135 10 |1 ]2 [2718 [2692 [1898 |1889 |.095 15 [4.0550 [4.0768 (29 |1 |1 |2 |360.8 |357.0 [21.90 [21.78 |.118
10 (45739 145859 |15 |2 |1 ]2 (2836 12821 (1939 (1934 |.052 16 3.9779(3.9922 (45 |4 |0 |1 |374.9 |372.3 [22.33 [22.25 |.081
11 (43623 (43800 [18 |4 10 [0 |311.8 13093 [2034 [2026 |.083 17 3.8969(3.8638 (42 (2 |2 |1 |390.7 [397.4 [22.80 |23.00 |-.198
2 3120 lazom 1 11 1112 la1o1 13207 12058 12063 |-051 18 [3.8258(3.8280 (100 |2 |1 |2 |405.4 |404.9 |23.23 |23.22 |.014
19 [35672(3.5668 |23 |3 |2 |1 |466.3 |466.3 |24.94 |24.94 |-.002
13 |41524 |41375 |76 |3 |1 |2 |344.1 |3466 |21.38 (2146 |(-078
20 | 34541(3.4674 (38 (3 |1 |2 [497.3 [493.5 |25.77 [25.67 |.100
14 140060 (40777 (31 |1 |2 (0 3589 (3568 (2184 |21.78 |.063 21 | 34138[34160 [55 |5 |0 [0 [509.1 [508.4 |26.08 [26.06 |.017
15 (40116 40300 (63 [4 |0 |2 (3687 (3653 [22.14 (2204 |.102 22 3.3055(3.3220 |35 (1 |3 |0 |543.0 [537.6 [26.95 |26.81 |.136
% 138069 138823 |52 |4 |1 10 3907 |3036 [22.80 [2289 |-087 23 | 3.1651(3.1702 [26 [0 [3 |1 [592.2 [590.3 |28.17 [28.12 |.046
24 | 3.1465(3.1482 (38 (2 [3 |0 [599.3 [598.6 |28.34 [28.32 |.016
17 38080 [38002 |59 |2 |1 |2 |4091 |4108 12334 2339 |-048 25 | 3.0639(3.0694 [40 [2 [2 |2 [632.0 [629.7 |29.12 [29.07 |.053
18 |35434 [35484 |28 |1 |1 |3 |4725 4712 2511 2507 |.036 26 | 29435(2.9435 (45 [2 [3 |1 [684.8 [684.8 |30.34 [30.34 |.000
19 34410 (34442 |54 |0 |1 [3 (5001 5000 |25.87 2585 |.025 27 | 2.8696(2.8791 (18 (1 [1 |3 [7205 |715.8 |31.14 [31.04 |.104
20 134160 134129 150 13 |2 |1 15083 |5094 12606 12609 |-027 28 | 2.8272(2.8229 (18 (3 [2 |2 [742.3 7445 |31.62 [31.67 |-.049
o1 13361 13z 157 1o 12 |2 lsas |s23 |2648 |2642 |oso 29 | 2.7877(2.7833 (12 [6 [0 |1 [763.5 [765.9 |32.08 [32.13 |-.052
30 | 26953(2.6952 [29 |1 [3 |2 [816.7 [816.8 |33.21 [33.21 |-.002
233249 133294 135 12 1212|5367 |5352 |2679 |2675 037 31 | 2.5544(2.5613 (10 [4 [0 |3 [909.3 [904.4 |35.10 |35.00 |.097
23 (31728 (31721 (57 {2 |0 |3 (5894 (5896 (2810 |28.11 |-006 32 2.5238(2.5264 |12 |2 (2 |3 |931.5 [929.5 |35.54 |35.50 [.038
o s s | |3 |2 | leooo l5097 losss [os3s [0 33 | 25013(25046 (13 |6 |0 |2 [948.3 [945.8 [35.87 [35.82 | 049
34 |24105(2.4123 [12 |1 |4 |1 |1021.|1019. [37.27 [37.24 |-028
25 (30660 (30722 |19 (4 |2 |1 |63L1 |6286 [29.10 29.04 |.060 35 | 23683[2.3648 |14 [2 |4 |1 |1057. [1060. |37.96 [38.02 |-.058
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3.4 SEM and EDX of the complex: The SEM and EDX of the
[Pd (C,H N,O,Fe).2H,0] complex were recorded. The SEM im-
age [Pd (C,H N,0,Fe).2H,0] is shown in the figure 3.7-3.9 . The
SEM of complex shows clearly change which were occurred on
the surface of the metalion. The shape of the particles were ob-
served Flake type in case metal complex. Metal Particles were
spherical in size quite visible throughout the complex [24-25].
Further the analysis of Pd (II) metal complex shows palladium
content along with N which indicates that the formation of met-
al complex with the organometallic compound and iron atom
attached with carbon atom. SEM of the indicate that the size of

Research Paper

4. Conclusion: Organometallic compounds were derived from
ferrocene aldehyde and amino benzoic acid by microwave tech-
nique. The two coordinated water molecule are present in co-

ordination sphere by thermal studies, [Pd (C,H N,O Fe).2H,0]
complex is 110nm and metal contents were identified by EDX

methods.
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the particle is near about 110 nm.
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Figure 5: SEM of [Pd (C, H N,0 Fe).2H,0] complex
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Figure6: EDX of [Pd (C,H N,0 Fe).2H,0] complex
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