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Abstract

Pyridoxal is a form of vit-Bs, which requires in very less amount in human body. Some bacteria like
Granulicatella and Abiotrophia, require this vitamin for growth. It was thought that as pyridoxal is
needed, its derivative is also needed. And if yes, antibacterial test of its derivatives should be done. If
positive turns out, there will be a new step in the field of medicine. With this regard 3-hydroxy-5-
(hydroxymethyl)-2,6-dimethylpyridine-4-carbaldehyde has been prepared. After preparation physical
properties, conductivity, molecular mass determination and spectral studies like IR, NMR and UV have
studied. Finally structure of compound was confirmed.
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Introduction
Preparation of ligands has been performed according to following scheme.

H 0 H 0
"o X OH SMeo N SMeo
—— OMeS OMeS
7 step:-1 |
HC™ N HyC N/ step: -2

step:-3

H Sj
SMeo S SMeo
| Ny SoMes 5 OMes
7 step:-6 step 7
He” N R

Four ligands have been prepared by using five different “R” substituents. The general
structures of the ligands may be shown as:
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NH,
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OH Where R=—
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CHj,

Step: -1; Protection of Hydroxyl Groups 4

Reaction
A
HO CHa
X OH cl SMeo AN
P HyC OMeS
_—
H,C N Py N/

Step: -2; Protection of Aldehydic Group 23

Reaction
Ho O H Sj
SMeO / \ S
HS SH SMeo
& [ ] owes
— F,BOEt, _
N N

H,;C
3 -H,0 HsC

Step: -3; Formation of N-oxide of Pyridine Ring [6]

Reaction
H Sj
S
SMeo m-CPBA
| OMeS —— >
Pz
N

H5C

Step: -4; Substitution at a-Position of Pyridine Ring ")
Reaction
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Step: -5; Removal of N-oxide of Pyridine Rin [
Reaction

https://www.chemistryjournal.net

— N OMeS
A, 30°C |
=
HaC N R
Step: -5; Deprotection of Aldehydic group [*°
Reaction
H Sj H o]
SMeQ S AgNO SMeQ
| N NoMes OMeS
_ Hot E{OH, 65 °C _
H,c” N7 R H,e” N7 R
Step: -6; Deprotection of Hydroxyl groups 2%
Reaction
H o H o
SMeO HO
—_—
= Hot EtOH, 65 °C _—
HsC N R HaC N R
Procedure After analysis of the IR spectral bands of the ligands,

The 0.5 M methanolic solution of compounds obtained from
step-6 was prepared by mixing appropriate amount of the
compound in 10 mL methanol. The appropriate amount of
amidoguanidine bicarbonate was dissolved in HCI to
prepare 0.5 M solution.

Both the solutions were mixed together with continuous
stirring and refluxed for an hour. On cooling yellowish
coloured precipitate appeared. The solid mass was filtered,
recrystallied from methanol and washed with water and
ethanol repeatedly with three timed and dried over calcium
chloride in dessicator.

The melting points of the ligands were determined using
open capillary tube in kjeldal flask filled with concentrated
sulphuric acid.

The elemental analyses of the compounds are given as:

Elemental analysis

L! (Found/Cal)

L2 (Found/Cal)

|_3 (Found/Cal)

LA (Found/Cal)

C| 54.43/54.75 | 62.32/62.61 | 60.25/60.57 | 54.87/54.04
H| 6.41/6.46 7.79/7.83 7.15/7.25 5.16/5.20
N| 26.32/26.61 | 20.15/20.29 | 21.92/22.08 | 29.78/29.97

The main IR bands of the ligands are assigned in the
following table:

Bands (cm™) Assignments
3410 vo-H (str.)
3200 VNH2 (Str.)
2080 vo-H (str. H-bonded)
1585 ves=n-H (Str.)
1350 veen (str.)

following structure of the ligands was confirmed.

Where R = Following

NH
)]\ - \ACHZ
HN NH
| : . )
N X
=
3.

HO
OH

X
| _ 4. \NéN
H,C N R

Preparation of Complexes

A hot freshly prepared ethanolic solution (10 mL) of metal
(1) chlorides (0.05M) were mixed with a hot solution
(0.05M) of ligands (0.05M). The mixture was saturated with
sodium acetate to maintain the pH ~9. The resulting mixture
was then left under reflux for 4 hours. After refluxing for 4
hrs appropriate complexes were precipitated out on cooling
the reaction mixture. The coloured complexes were then
filtered, washed with methanol and recrystalized from
ethanol. The synthesized complexes were obtained in ~60-
70% vyield.

A solubility test of this complex was performed. It was
found soluble in dimethyl sulphoxide (DMSO), dimethyl
formamide (DMF). It was sparingly soluble in water and
insoluble in alcohol, ether and acetone.

The purity of the complexes was checked by taking TLC.
The thin layer chromatographies of the complexes were
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performed by using aluminium plates coated with silica gel-
60GF254 as the stationary phase. The solvent system was
consisted of CHCI; and MeOH in 9:1 ratio as mobile phase.
Its melting point was determined using open capillary tube
in kjeldal flask filled with concentrated sulphuric acid.

https://www.chemistryjournal.net

Physicochemical Measurements

Elemental Analysis

The metal complexes were decomposed with fuming nitric
acid and metal content was determined. The C, H and N
analytical data are reported in table-1

Table 1: Analytical data and conductivity measurement of metal complexes

Elemental analysis
Sl. No. Complexes M% C% H % N % Conductivity (ohm-‘cm?mol)
1. [Fe(LY)2] 9.49/9.63 49.38/49.67 5.47/5.52 24.14/24.14 8.9
2. [Cu(LY2] 10.56/10.82 48.65/49.02 5.41/5.45 23.49/23.83 5.6
3. [Fe(L)s] 7.37/751 57.76/58.08 6.92/6.99 18.59/18.82 10.9
4. [Cu(L?)2] 8.21/8.45 57.26/57.48 6.88/6.92 18.43/18.63 18.4
5. [Fe(L3)2] 8.01/8.12 55.50/55.83 6.33/6.40 20.27/20.35 12.7
6. [Cu(L3)2] 8.95/9.14 55.02/55.21 6.27/6.32 20.01/20.35 20.5
7. [Fe(L*):] 7.41/7.89 50.49/50.86 4.45/4.52 27.33/27.69 30.3
8. [Cu(L%):] 8.53/8.88 50.08/50.31 4.41/4.47 27.21/27.39 153

Result and Discussion

Elemental analysis, metal ligand ratio and conductivity
measurements data indicates these complexes to be non
electrolyte established in the form of compound reported.
The general composition of the synthesized metal
complexes can be represented as [M(L).] [where M = Fe(ll),
and Cu(ll) and L = ligands]. All the synthesized complexes
were thermally stable and colored. Observations such as
colour, melting point and solubility behaviour for all the
complexes were recorded.

Solubility behaviour

Solubility behaviour of all the synthesized complexes was
checked using different solvents such as water, methanol,
ethanol, chloroform, acetone, acetonitrile, DMSO and DMF.
Both synthesized complexes were found to be insoluble in
water and partially soluble in methanol, ethanol, acetone
and ethyl acetate. Both complexes were found to be soluble
in DMF and DMSO.

Molar conductance

Molar conductance for both complexes was measured by
preparing their 10 M solutions in DMF as a solvent. The
lower values (20 and 35 Q' cm mol?) for both complexes
with divalent metal ions such as Fe(ll) and Cu(ll)
complexes was recorded. The lower values recorded for
divalent metal ion complexes indicate non-electrolytic
behaviour of the complexes 241,

Magnetic properties

Magnetic susceptibilities were determined on the SES
instrument’s magnetic susceptibility Guoy’s balance (Model
EMU-50) at room temperature using copper (1) sulphate as
a standard. These magnetic susceptibility values were
utilized to calculate magnetic moments using spin only

formula p.rr = /n(n+2) for all the synthesized

complexes.

The magnetic moment values of Fe (1) complexes lie in the
range of 4.92-4.98 B.M. indicating towards d® configuration
and four unpaired electrons present in this complex®. This
means this complex is of six coordinated octahedral
geometry. The magnetic moment values of Cu (lI)
complexes lie in the range of 1.95-2.00 B.M. corresponding
to one unpaired electrons in these complex 2 22,

IR and NMR Spectra

IR spectra were recorded as KBr pellets in the region of
4000-400 cm'* on a Perkin-Elmer Spectrophotometer.

IR spectra of all the synthesized complexes have been
recorded in the range 4000-400 cm™. The spectra are
interpreted considering few main peaks observed.

The ligands have many donor sites such as phenolic
hydroxyl, hydroxymethyl, lone pair of electrons of pyridine
nitrogen, lone pairs of electrons of nitrogen of
amidoguanidine part and the m-electrons of ethylenic
carbon-carbon double bond etc.

As lone pair of phenolic hydroxyl is in conjugation with the
aromatic ring, it may not participate in the complexation.
The characteristic IR frequency of hydroxymethyl group 23!
at ~3450 cm almost remain as such in all metal complexes
of ligands indicating the group remain intact from
complexation. The characteristic IR frequency of ethylenic
carbon-carbon double bond 4 at ~1652 cm™* remain almost
as such in all metal complexes of ligands indicating the
corresponding  m-electrons do not participate in
complexation. Perhaps, due to steric hindrance generated by
the propenyl group of C-6, the lone pair of nitrogen of
pyridine ring is remained separated from complexation 21,
However, the infrared frequencies in the ligands
characteristic of phenolic hydroxyl group and carbon-
nitrogen bond of amidoguanidine part have been influenced
on complexation with metal®* ions.

The highest frequency of the bands of the ligand at ~3200
cm? can be assigned to the asymmetric von vibration of the
phenolichydroxyl group. This band is absent after
complexation in all complexes of ligands indicating the
deprotonation [?81 of ~OH group during condensation before
complex formation. It is further confirmed as complexes do
show the NMR peak characteristic of proton of
phenolichydroxyl group.

The band of ligand near ~3420 cm? remains almost
unaltered in all the complexes of ligands, which indicates 7]
those NH, and NH groups do not participate in
complexation. The characteristic bands at ~2460 cm,
~2200 cm?, ~1900 cm?, ~920 cm?, ~840 cm™ and ~780
cm! remain unaffected.

In the metal complexes, the most interesting features noted
is about doublet band 28] observed in the IR spectrum of the
ligands nears ~1620 cm™. The higher one goes up to ~1650-
1680 cm* probably due to the bending mode of NH; group,
which remain almost same and shows that it does not
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participate in coordination ?°1. The other component, which
is due to C=NH (imine group) stretching frequency shifts to
lower frequencies about ~1600 cm? in the complexes,
indicating the coordination through this group (i.e. C=N).

A sharp band at ~1585 cm™ observed in free ligand is
assigned to C=N stretching vibration of Schiff base residue.
This band shifts to the lower frequencies in all complexes,
which indicates % that azomethine nitrogen of C=N
participate in complexation.

Thus, on account of infrared spectral properties we can say
that the ligands act as uninegative tridentate ligand.

The occurrence of bands in between ~420-455 cm, which
are characteristics of M-0O linkage, proves the coordination
of oxygen to the metal ions 33,

Electronic spectra

Electronic spectra were recorded in DMSO on a Shimadzu
UV-1600 spectrophotometer. Electronic spectra for all the
synthesized complexes were recorded in DMSO solvent.
The complex formed by Fe (lI) ion shows absorption at
~21,235 cm? labeling the transition 6A;g—*T.g, which
indicates B2 octahedral geometry of the complex having
four unpaired electron in Fe (1) ion.

A great majority of Cu (ll) complexes are blue or green in
colour. Some of these complexes may be red or brown. This
is generally caused by a strong absorption in UV-region
arising from charge transfer. These transitions tail off into
the blue end of the visible spectrum, thereby causing the
complexes to appear red to brown.

Cu (1) complexes with ligand are known in a wide variety
of structures. In present research work, Cu (lI) complex
show absorptions ~12000, ~15500 and ~17000 respectively.
They are labeled as 2Big—?A1g, 2B1g—?Byg and 2Bi1g—2E,
indicating the tetragonal geometry®334 of the complex. The
increased bonding partner of the d«?-,? copper atomic orbital
then leads to larger splitting of the ground state 2E4 than we
would anticipate from a purley ionic model %1, The
approximate positions of the 2E; and 2By states can be
estimated from the g factors obtained from electron
paramagnetic spectra.

Thus six coordinated Cu (I1) complex is distorted from a
regular octahedral with the axial ligands of the octahedron
further away from the metal ion than the equatorial ligands
due to Jahn-Teller distortion.

Conclusion

On the basis of elemental analyses, spectral analyses and
magnetic data, following structures of the complexes have
been stablished.

NH,
NH
/N
HO —N NH HaC
\\ —N
R/\O———Fe—O\/R
N= |\
CH, HN N=— OH
/
\ NH
H,N
General structure of Fe (II) complexes
with amidoguanidine's Schiff base
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HO —N

CH HN N OH
’ \

H, N
General structure of Cu (Il) complexes
with amidoguanidine's Schiff base
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