Introduction:

Heterocyclic compounds are cyclic compounds which contain one or more
hetero atom in addition to carbon, such as nitrogen, oxygen or sulphur.
According to the size of ring it can be classified into three,four,five, and
six membered rings,these rings may be monocyclic or fused rings. Other
classification depends upon the saturation state of the heterocyclic
compounds (Geissman, 1976)

Heterocyclic compounds which contain nitrogen are very important
compound. These nitrogenous hetero aromatic compounds further
subdivided into systems deficient in m — electrons, and systems with an
excess of n-electrons (Finar, 1975).

1.1- m-Deficient nitrogen-heterocyclic compounds:

Almost all t-Deficient heterocyclic compounds contain nitrogen, and almost all are
six-membered rings. The nitrogen atoms in the six- membered hetero aromatic ring
attract electrons from the n-double layer,the stability of this type of substances is
due to the m-electrons but they are less stable than benzene.In
practicalexperience,the replacement of one-CH= by-N=diminishes stability only
slightly,but the effect is quite.Marked when two such replacements are made,
particularly if they occur in positions that are separated by one carbon atom. Three
such degree of instability unless substituents are introduced that can restore
electrons to depleted n-orbital (Osborn etal., 1956).

1.2-dihydropyridine:

1.2.1-Introduction:

1.4-Dihydropyridines (DHPs) are class of nitrogen containing hetero cycles having
a 6-membered ring. 1.4-DHPs, which are the most potent calcium antagonists or
calcium channel blockers, have received much attention due to their wide range of
pharmaceutical and biological properties such as inhibition of human cytochrome

p450 enzyme (Kato et al., 2000), angiotensine-coverting enzyme inhibition, and
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blood pressure control on chronic, nondiabeticnephropathies (Ruggenenti et al.,
1998). 1.4-DHP compound play important roles in medicinal chemistry, for
example nifedipine, amlodipine, felodipine, and nicordipine, which are the
bestselling drug used in the treatment of cardiovascular diseases (Ortiz et al.,
2003).

1,4-Dihydropyridine(DHP) (Stoutet al.,1982) scaffold represents the heterocyclic
unit of remarkable pharmacological efficiency. They are widely used clinically as
calcium channel blockers for the treatment of cardiovascular diseases, such
as,nifedipine and nitrendipine are used for the treatment of hypertension and
angina pectoris, nisoldipine is apotent vasodilator and nimodipine exhibits
selectivity for cerebral vasculature (Boeckeretal.,, 1986). A number ofDHPs
derivatives are employed as potential drug candidates for the treatment of
congestive heart failure (Divotet al.,1995). Moreover DHPs also act as NADH
mimics for the reduction of carbonyl compounds and their derivatives (Ruepinget
al., 2006). In human body the main metabolic rout of dihydropyridine drugs
involve their oxidation to pyridines catalyzed by cytochrome-450 in liver
(Guengerichet al.,1986). Additionally, the synthesis of heteroaromatics by
oxidative dehydrogenation is of fundamental importance in organic chemistry.
These ubiquitous features always encourage synthetic chemist to explore improved

protocols for the synthesis as well as the oxidation of 1,4-DHPs.
1.3-Hantzsch Dihydropyridine (Pyridine) Synthesis

The Hantzsch pyridine synthesis or Hantzschdihydropyridine synthesis is a multi-
component organic reaction between an aldehyde such as formaldehyde, 2
equivalents of a B-keto ester such as ethyl acetoacetate and a nitrogen donor such
as ammonium acetate or ammonia (Hantzsch,1881).The initial reaction product is a
dihydropyridine which can be oxidized in a subsequent step to a pyridine. The
driving force for this second reaction step is aromatization. This reaction was
reported in 1881 by Arthur Rudolf Hantzsch.

2



A 1,4-dihydropyridine dicarboxylate is also called a 1,4-DHP compound or a
Hantzsch compound. These compounds are an important class of calcium channel
blockers and as such commercialized in for instance nifedipine, amlodipine or

nimodipine.

The reaction has been demonstrated to proceed in water as reaction solvent and
with direct aromatization by ferric chloride or potassium permanganate in a one-
pot synthesis(Wangetal.,2005).
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Scheme (1.1):Hantzsch 1,4-DHPs

This reaction allows the preparation of dihydropyridine derivatives by
condensation of an aldehyde with two equivalents of a B-ketoester in the presence
of ammonia. Subsequent oxidation (or dehydrogenation) gives pyridine-3,5-

dicarboxylates, which may also be decarboxylated to yield the corresponding

pyridines.
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1.4. MechanismoftheHantzschDihydropyridine Synthesis:

The reaction can be visualized as proceeding through a Knoevenagel Condensation

product as a key intermediate:

RO
R—CHO T _H.0 =
- + 0 OR"
RMOR |
R

A second key intermediate is an ester enamine, which is produced by condensation

of the second equivalent of the B-ketoester with ammonia:

T 0 -H,0 MH

M +  INH,
R' OR"

Further condensation between these two fragments gives the dihydropyridine
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Scheme (1.2):Reaction mechanism of Hantzsch dihydropyridine synthesis



1.5. Biological Activity of 1,4-dihydropyridine:

In recent years, notable attention has been focused on the synthesis of 1,4-
dihydropyridyl compounds due to their significant biological activities ( Shan ., et
al 2004 ). 1,4-Dihydropyridines (1,4-DHPs), as analogues of NADH coenzymes
and other related derivatives, are widely used as calcium channel blockers for the
treatment of cardiovascular disorder including hypertension, angina and cardiac
arrhythmias (Emmet 1990). Today, commercial representatives such as nifedipine
(1), amlodipine (2), felodipine (3) and nicardipine (4) are some of the best selling

drugs that are used in the treatment of hypertension (figure 3).

1,4-Dihydropyridines are calcium antagonists (Visentinet al., 2004), antitubercular
agents (Eharkaret al., 2002 ) and neuropeptide Y Y1 receptor antagonists (
Poindexter et al., 2004). They possess neuroprotective (Klusa 1995), platelet
antiaggregation (Bretzel et al., 1993 ) and antidiabetic activities(Ogawaet al.,
2003).These cases clearly demonstrate the remarkable potential of New 1,4-DHPs

derivatives as a source of valuable drug candidates.
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1.6-Molecular Modeling and Computational Chemistry:
1.6.1-The definition:

Molecular modeling is anything that requires the use of a computer to paint,
describe or evaluate any aspect of the properties of the structure of a molecule”
(Pensak, 1989). Methods used in the molecular modeling arena regard automatic
structure generation, analysis of three-dimensional (3D) databases, construction of
protein models by techniques based on sequence homology, diversity analysis,
docking of ligands or continuum methods. Thus, today molecular modeling is
regarded as a field concerned with the use of all sort of different strategies to
model and to deduce information of a system at the atomic level. On the other
hand, this discipline includes all methodologies used in computational chemistry,
like computation of the energy of a molecular system, energy minimization, Monte
Carlo methods or molecular dynamics. In other words, it is possible to conclude
that computational chemistry is the nucleus of molecular modeling. Identification
of bio molecular moieties involved in the interaction with a specific receptor
permits to understand the molecular mechanism responsible of it specific
biological activity. In turn, this knowledge is aimed at designing new active
molecules that can be successfully used as drugs. Due to the fact that simulation
accuracy is limited to the precision of the constructed models, when it is possible,
computational simulations have to be compared with experimental results to
confirm model accuracy and to modify them if necessary, in order to obtain better

representations of the system (Barrelet al., 2006).
1.6.2. The major computational requirements are:

e Molecular energies and structures
e Geometry optimization from an empirical input.
e Energies and structures of transition states.

e Bond energies.



e Reaction energies and all thermodynamic properties.

e Molecular orbitals.

e Multipolar moments.

e Atomic charges and electrostatic potential.

e Vibrational frequencies.

¢ IR and Raman spectra.

e NMR spectra.

e CD spectra.

e Magnetic properties.

o Polarizabilities and hyperpolarizabilities.

e Reaction pathway.

e Properties such as the ionization potential electron affinity proton affinity.-

e Modeling excited states.

e Modeling surface properties and so on meeting these challenges could
eliminate time-consuming and costly experimentations.

e Software tools for computational chemistry are often based on empirical

information.

To use these tools effectively, need to understand the method of implementation of
this technique and the nature of the database used in the parameterization of the
method. With this knowledge, can redesign the tools for specific investigations and

define the limits of confidence in results (Ramachandranet al., 2008).
1.6.3. Quantitatives Structure-Activity Relationships (QSARS):

Many types of model are possible, with mathematical and statistical models being
particularly common. Such models are often referred to as Quantitative Structure-
Activity Relationships (QSARS) or Quantitative Structure-Property Relationships
(QSPRs). (Tropshaet al., 2003). Hansch was the first one to use QSARS to explain

the biological activity of series of structurally related molecules (Fujita et al.,
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1964) (Hanschet al., 1968). Hansch pioneered the use of descriptors related to a
molecule's electronic characteristics and to its hydrophobicity. This led him to
propose that biological activity could be related to the molecular structure via

equations of the following form:
Log (1/C) =kl log P + K26 + K3

C=the concentration of compound required to produce a standard response a given

time.water.

o = the appropriate Hammett substitution parameter.

K1, K2, k3=constants derived from regression analysis

This formalism expresses both sides of the equation in terms of free energy.

Hansch's rationale for suggesting the parabolic dependence on log P was that the
drug's hydrophobicity should not be so low that the drug did not partition into the

cell membrane nor so high that once in the membrane it simply remained there.

An early example of such a non-linear relationship between a biological response
and the partition coefficient is the following equation derived for the narcotic

effect of thirteen barbiturates on mice (Hanschet al., 1968):
1
log (E) = —0.44 (logP)2 + 1.58 (logP) +1.93

The electronic characteristics of a molecule are also important in determining its
activity against the target; the Hammett parameters provided a concise and
convenient way to quantify these. Hammett and others had shown that for related
compounds reaction rates (e.g. for the hydrolysis of benzoate esters) and positions
of equilibrium (e.g. the ionization constants of substituted benzoic acids) could be

quantified (Leach and Gillette, 2007) using equation of the following form:

k
a) =
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K

o () =

K=these equation express the rate or equilibrium

K=constant for a particular substituent relative to that for a reference compound
(indicated using the subscript 0 and typically that for which the substituent is
hydrogen).

The substituent parameter o is determined by the nature of the substituent and
whether it is Meta or Para to the carboxylic acid or ester group on the aromatic

ring.

The so-called 3D-QSAR models, however, are more representative of these new
QSAR methods, and the Comparative Molecular Field Analysis (COMFA) method

is probably one of the most popular of these.

In the COMFA method, the molecular descriptors are taken as steric and electric
field calculated at a large number of points surrounding each molecule (Carteretet
al., 1989).

The main problem with 3D-QSAR methods such as COMFA is the alignment of

the molecules in the test set (Sullivan et al., 2000).

e |t must be assumed that each of the molecules binds to the enzyme at the
same site.

e It is not always clear that all the molecules bind to the active site in the
same overall orientation.

e |f the molecule has several conformation available, one has to guess or

estimate which conformation actually binds to the enzyme.



1.7. Aim and objective:

The main objective of the presentresearch is to synthesis some 1,4-dihydropyridine

derivatives and characterize the compounds by using IR spectroscopy.

Using ACD/lab program to designed and examined, in order to select specific

compound to synthesize them, and predict and calculation of molecular properties.
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2.1. Materials
2.1.1. Solvents:

Acetone Assay (GC) 99% LOBA Chemie India, Methanol Assay 97% and
Chloroform Assay 99.5% Alpha chemikalndia, Di ethyl ether Assay 98% Alpha
chemika India and Ethanol Assay 99.8% mombai-400005.India.

2.1.2. Chemicals:

Benzaldehyde Assay (GC) 98.5-100.5% Alpha chemika India, Acetaldehyde Lab
Assay (20-30)%, Formaldehyde Assay (37-40%) Alpha chemistry India, Ethyl
aceto acetate Assay >98% Alpha Chemika India, p-amino benzoic acid Assay 99%
LOBA Chemie, Sulphanilamide Assay 99% Lab Chemiepvt. Ltd. India,
Benzaldehyde Alpha chemika India, p-nitro aniline Alpha chemika India, Calcium

chloride laboratory Reagentand Aniline Assay 99% Alpha chemika India.

2.2. Thin layer chromatography (TLC):

TLC was carried out using silica gel Fertigfolien (Merck Germany) coated sheets
ALUGRAM SIL G/UV254.

2.3. Instruments:

2.3.1. Infrared Spectrophotometer (IR):

Infra-red spectroscopy was recorded on FTIR-8400s instrument (Shamazu, Japan)

using KBr disc.

2.4. ACD lab program:
ACD lab free ware 2015 downloaded fromwww.acd labs.com.
2.5. Equipment:

e Melting point apparatus, BIBBY STERILNLTD, UK.
e Water bath
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o 2.6. Glassware:
All glass ware werePyrex type.
2.7. General method of ACD/lab program:

There were two modes to ACD/chemo sketch, namely structure and draw, structure
mode was used to draw chemical molecules, while draw mode used to create and
edit graphical objects. Upon startup, the draw normal mode and carbon
automatically selected. By clicking and dragging the cursor in the windows, c-c
bonds were created. Clicking on carbon atom produced a braced structure. The
change was made by selecting heteroatom from the element list in the lift lobar and
clicking on an atom in the structure to replace it. Radicals were made by selecting
it from table which including carbon ring, carbon-based side chain and functional
groups. A reaction requires were drawing by using the reaction arrow and reaction
plus icons. Bond lengths and bond angle standardized by clicking on clean
structure. The calculated properties were inserted into the chemo sketch window as
text field; on the tools menu, point to calculate and choose the desired property. By
selecting a structure and clicking on generating name for structure, the IUPC name

was generated as text field underneath the structure see (tables No 3-1)

2.8. Synthetic methods:

2.8.1. Preparation of diethyl 1,4-dihydro-2,6-dimethylpyridine N-

substitute-3,5-dicarboxylate derivatives (I,11,111)

Ina400m| beaker5.2g (5.1ml, 0.04mol) of ethyl acetoacetate was cooled to (0°C),
1.5ml (0.02mol) of 40 per cent aqueous formaldehyde was added, followed by 3
drops of diethylamide as catalyst. The mixture was kept at (0°C) for 6 hours, and
then kept at room temperature for 40 hours. The lower organic layer was separated;
the aqueous layer was extracted with ether. The combined organic fraction was

dried using an hydrous calcium chloride, the ether was removed and transfered the
12



residue together with an equal volume of ethanol, the beaker was cooled in an ice
bath, ((0.5941g of p-amino benzoic acid)(0.5344g of Sulphanilamide)(0.5933¢g of
p-nitro aniline)) wereadded to the mixture, the beaker was kept at room
temperature for 40 hours. The resulting yellow solution was filtered to remove a
small quantity of most colorless material, the filtrate was heating in boiling water
bath until most of the ethanol has been removed, the residue was cooled and

crystalized of 20ml crystified sprit. For the reaction conditions see table (2:2)

2.8.2. Preparation of diethyll,4-dihydro-2,4,6-trimethylpyridineN-
substituted3,5-dicarboxylat derivatives (1V,V):

In a400ml beaker 5.2g (5.1ml, 0.04mole) of ethyl acetoacetate was cooled to
(0°C),1.5ml (0.02mol) of acetaldehyde was added,followed by 3 drops of
diethylamide as catalyst. The mixture was kept at (0°C) for 6 hours, and then kept
at room temperature for 40 hours. The lower organic layer was separated; the
aqueous layer was extracted with ether. The combined organic fraction was dried
using an hydrous calcium chloride, the ether was removed and transfered the
residue together with an equal volume of ethanol, the beaker was cooled in an ice
bath, ((0.5941g of p-amino benzoic acid)(0.5344g of Sulphanilamide)) were added
to the mixture, the beaker was kept at room temperature for 40 hours. The resulting
yellow solution was filtered to remove a small quantity of most colorless material,
the filtrate was heating in boiling water bath until most of the ethanol has been
removed, the residue was cooled and crystalized of 20ml crystified sprit. For the

reaction conditions see table (2:2)
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2.8.3. Preparationof diethyl1,4-dihydro-2,6-dimethyl 4-
phenylpyridinesubstituted3,5-dicarboxylate derivatives
(VLVILVIILIX):

In a400ml beaker 5.2g (5.1ml, 0.04mole) of ethyl acetoacetate was cooled to (0°C),
1.5ml (0.02mol) of Benzaldehydewas added,followed by 3 drops of diethylamide
as catalyst. The mixture was kept at (0°C) for 6 hours, and then kept at room
temperature for 40 hours. The lower organic layer was separated; the aqueous layer
was extracted with ether. The combined organic fraction was dried using an
hydrous calcium chloride, the ether was removed and transfered the residue
together with an equal volume of ethanol, the beaker was cooled in an ice bath,
((1.2ml, 0.013mole of aniline)(0.5941g of p-amino benzoic acid)(0.5344g of
Sulphanilamide)(0.5933g of p-nitro aniline)) were added to the mixture, the beaker
was kept at room temperature for 40 hours. The resulting yellow solution was
filtered to remove a small quantity of most colorless material, the filtrate was
heating in boiling water bath until most of the ethanol has been removed, the
residue was cooled and crystalized of 20ml crystified sprit. For the reaction

conditions see table (2:2)
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Table(2.1): Chemical name of the prepared compounds:

(@)

1
R (@)

EtOWOEt
N CHag

|2
R
Compound R1 R? Chemical name.
No.
I diethyl 2,6-dimethyl-1-(4-nitrophenyl)-1,4-
H dihydropyridine-3,5-dicarboxylate
NO,
I H © 4-[3,5-bis(ethoxycarbonyl)-2,6-dimethylpyridin-
Yoo 1(4H)-yl]benzoic acid
i H 4-[3,5-bis(ethoxycarbonyl)-2,6-dimethylpyridin-
. 1-(4H)-yl]sulphanilamide
I
\Y CH;s © 4-[3,5-bis(ethoxycarbonyl)-2,4,6-
S trimethylpyridin-1-(4H)-yl]benzoic acid
\% CHs © 1-(benzene sulphonamide)[3,5-
o1 bis(ethoxycarbonyl) 2,4,6-trimethyl]1,4-
i dihydropyridine
VI CeHs- Diethyl2,6-dimethyl1,4-diphenyll,4-
dihydropyridine3,5-dicarboxylate
VII CoHs- © Diethyl2,6-dimethyl1-(4-nitro),4-diphenyl1,4-
. dihydropyridine3,5-dicarboxylate
VIII CeHs- © 4-[3,5-bis(ethoxycarbonyl)-2,4-
S dimethylpyridine-1-(4H)-yl)]benzoic acid
IX CeHs- Diethyl2,6-dimethyl-1-(phenylsulphonyl)-4-
(phenyl)-1,4-dihydropyridine3,5-dicarboxylate
O=SI=O
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Table (2.2) Reaction condition of prepared compound:

1

(O] R

Etowoa

HsC N CH3
1.
Co| R' | R® |Reacti| Rec. |Yiel|Yield| Color| Mwt | M.p
mp on Solvent | d(g) | (%)
No. Tim
| | H | ]| 4days | Rectified | 0.98 | 75.8 | yello | 37438 141-142
No spirit w 778
| H :; 4days | Rectified | 1.33 | 82.60 | yello | 373.39 | 181-183
Loon spirit w 972
" H @ 4days | Rectified | 1.19 | 94.44 | yello | 408.46 | 167-169
o=g= spirit w 866
IV | CHs :; 4days | Rectified | 1.2 | 80 |yello | 387.42 | 120-122
Loon spirit w 63
V | CHs; :j 4days | Rectified | 0.96 | 73.84 | yello | 422.49 | 133-135
R spirit w 524
VI | CeHs @ 4days | Rectified | 0.71 | 13.36 | Brow | 405.48 | 123-125
- spirit n 618
yello
W
VIl | C¢Hs i; 4days | Rectified | 0.97 | 26.50 | yello | 450.48 | 143-145
- No- spirit w 374
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VI | CgHs 4days | Rectified | 1.78 | 91.46 | Brow | 449.49 | 143-145
-1 Toon spirit n pal 5668

IX | CeHs @ 4days | Rectified | 1.39 | 92.54 | yello | 484.56 | 243-245
- | o=1== spirit w 462
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Table (2.3) Infrared spectral data of the compound:

EtO OEt

No. R? R? C=0| C-Ngvb| C-Cqvip Other
Comp St.vib
| H (; 1720 1309 3243 -
1 H i; 1671,1601 | 1287,1170 | 1428 2976C-H < ip
1 H (; 1720,1627 | 1309,1149 | 1436 1094S=0 g iv
o:zH:Zo ,3477NHst,vib
IV | CH, T |1720,1627 | 1309 1436 3381NHvip
V | CHs @ 1632 1310 1501 2980C-Htin
O:EH:QO 1094S:OSt.Vib
VI | CeHs- @ 1736 | 11841246 | 1457 2980C-Hatyip |
VIl | CgHs- @ 1710,1633 | 1106,1186 | 1473 2080C-Hqvis
oo ,1301N025t,vib
33810H
VI | CeHs- © 1634 | 1311 1502
IX | CgHe- @ 1661 | 1292 1434, 2915C-Hq vis
e 1509, | ,1169S=Oq.q,
1593 3367NHvis
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Table (2.4) Thin layer chromatography data of the compound
prepared:

EtO ‘ ‘ OEt

Solvent system
Comp R R? Chloroform:methanol Rf
No.

| H © 9.5:0.5 0.9
I H > 9.7:0.3 0.47
H @ 9.7:0.3 0.62

1 o—f—o
\V; CHs @ 9.7:0.3 0.84
v CHs @ 9:1 0.46
VI CeHs- @ 9.5:05 0.71
VI CeHe- lo. 9.7:0.3 0.82
VIl | CHs- > 9.7:0.3 0.47
CoHe- 95:05 043

* =
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3. Discussion

3.1. ACD/lab program:

In the present work several 1,4-dihydropyridines derivative were designed
and examined, in order to select specific compound to synthesize. 25
compounds of the 1,4-dihydropyridine derivative were designed from
different amine and aldehyde, and ethylacetoacetate (table No.3-1) using
(ACD/lab); which is free software that was used to draw chemical
structure, calculation of molecular properties (molecular formula, molecular
weight, molar volume, molar refractivity, surface tension, density and

polarizability ) Log p (table no.3-1).

The selection of the target derivative was depend upon Log p, molar
volume and polarizability. 1,4-dihydropyridine derivatives with low Log p
value, high molar volume and large polarizability were selected for

synthesis.
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Table (3.1): ACD/lab data:

HsC N CH,
Il?z
No R1 R2 Logp M.R| M.V | Dz0.06 | S.T+3 | polarizabili M.F
+0.3c | #3cm | glem®| dyne/c| ty+0.510°
m3 3 m 24cm3
1 H @ 2.78+/| 90.84| 288.4| 1.141| 416 36.01 C1oH2NO,
04
2 H © 2.35+/| 97.38 | 300.3 1.246 47.8 38.60 C19H2,N»O6
.| o058
3 H © 2.46+/| 97.77 | 301.0 1.240 48.2 38.76 CooH23NO¢g
T | 0.81
4 H © 0.89+/|103.84 | 317.4 1.286 491 41.16 C19H24N,06S
°=I " 0.8
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5 H (> 3.38+/| 9573|300.4| 1.211| 431 37.95 C1sH2,CINO,
T | o4
6 CHs @ 3.28+/| 9555| 308.4| 1.113| 389 37.87 CaoH2sNO,
_0.40
7 CHs 2.85+/ 3203 | 1212 44.47 40.47 CaoH24N,06
_0.59 | 102.09
40.62
8 CHs @ 29510248 | 321.0| 1206| 449 Ca1HasNOg
9 CHs, qj 1.380. | 108.45 | 337.4| 1.252| 459 42.99 Ca0H,06S
- 81
.
CHs, 3.87+/| 10044 | 3204 | 1.179| 404 39.82 CaoHauCINO,
10 _0.41
11 © 4.74+/| 11528 | 352.6| 1.149| 432 45.70 CsH,NO,
_0.41
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—()

12 @ i: 431+ 121.83| 3645| 1.235| 484 48.29 CasHaeN,Og
‘ . | 060

13 © © 4.42+/ | 122.4|365.1| 1.230| 487 45.45 CasHa7NOg
‘ © | 082

14 @ @ 2.85+/ | 128,53 | 381.6 | 1269 | 49.4 50.95 C2sH2sN206S
o] 082

15 © 5.34+/ | 120.18 | 364.6| 1.206| 44.64 47.64 CasHasCINO,
‘ T | 043

16 (T; @ 4.66+/|121.96 | 376.6| 1.156| 42.7 48.35 CasH20NOs
- 0.42

17 4.23+/ | 12851 | 2885| 1.236| 475 50.94 CasHasN,O5
_0.61

18 434+ 12889 | 380.1| 1.232| 478 51.05 CarHaNO-
0.83

19 © @ 2.77+/ | 134.90 | 405.6| 1.268| 485 53.47 CasHaoN,0-S
.| 083

Z
I
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20 i 5.26+/ | 126.86 | 388.6 | 1.209| 43.8 50.29 CasHsCINOs
@ _0.44

21 @ 5.15+/| 128.09 | 366.5| 1.177| 49.4 50.78 C7HNO,
042

22 (; 4.72+/ | 134.63 | 378.4| 1.259| 547 53.37 Co7H2sN,06
T | o061

23 4.82+/|135.02 | 379.1| 1.254| 55.0 53.52 CagHagNOs
083

24 @ 3.25+/| 137.70 | 395.5| 1.290| 555 54.59 CarHsoN206S
.| 083

25 @ 5.74+/|132.98 | 378.5| 1.230| 505 52.72 C,7HCINO,
_0.44

CH=CH
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3.2 Retro synthetic analysis (RSA):

Retro synthetic analysis (RSA), aid in the establishment of good synthetic
scheme in (RSA), key step are developed by examine important structural
element in the final product and figuring out how specific reaction could
lead to the product. The procedure is performed so that a complex final
molecule is reduced to simpler intermediates. The advantage of such an
approach is that is greatly simplifies planning the synthesis of a complex

product and readily leads to a convergent synthesis (Golan et al.,(2008).

In performing (RSA), it may also be useful to disconnect a bond
showing the fragment not as real compounds but only as an electrophile and
nucleophile (synthons). This may help bring to mind other reaction that can

be used to reassemble the fragment (Hornback, 2005).

1

1 o R ()
o R o |
OEt
EtO OEt o
| | CN Hac /7—CHg
R%NH, + s o ©

HaC N CHs dissconaction
I

R>

O+ o
+ :(_<
% RlCHO O%_{CHS © CH3
OEt
OEt

dissco

Scheme (3.1): Retro synthetic analysis of 1,4-dihydropyridine

derivative.
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3.3. Reaction mechanism of 1,4-dihydropyridine derivatives:

The reaction is believed to involve michaeal type addition of B-amino,a-f-
unsaturated carbonyl compound (1) formed from p-keto ester and amine to
alkylidine-1,3-dicarbonyl compound (2) formed from [-keto ester and
aldehyde.

The condensation of (1) and (2) gives the intermediate (3) which cylises to

dihydropyridine (4).

5 i
H3;C—COCH ,COOEt + R=—NH, —— H3;C—C—=CH—COOEt + H,0O

CH,CO

Condensation RL_cH—¢C OOEt

RI-cHO + H3C—COCH ,COOEt

Scheme (3.2): Reaction mechanism of 2,4-dihydropyridine derivatives (i-

xiii)
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3.4. Ryvalues:

Thin layer chromatography is a method for analyzing the purity of the

compound and monitors the progress of reaction.

chloroform and methanol were used as solvent system andRf-values were
recorded in table (2.4).

3.5. IR spectral data of the compound:

Infra-red (IR) radiation refers broadly to that part of the electromagnetic
spectrum between the visible and the micro wave region of greatest
practical use to the organic chemist, the limited portion between 4000-
400Cm™. The spectra of the prepared compounds were recorded with FT-
IR-8400s KBr disk. The prepared compounds No. LILILIV in this work,
reveals absorption band of carbonyl group (C=0)st.vib at 1671,and 1720
cm™ respectively. C-O stretching appeared at 1170, 1149 cm™respectively.
Compounds combining the NO, group (ii, vi, Xi) showed absorptionat
1301cm™and 1550st-vib. The sulfonamidederivatives (iv, viii, xiii) showed
absorption at 1169 and 1550st-vib. The N-H band at 3318, 3464 cm™ due to
Nst.vib. The C-Nst.vib for the prepared compounds appeared at ~1287cm™,
for C-H st.vib of all prepared compound appeared at~2915cm™. The C-H
bending appeared at~1301cm™.
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3.6. Conclusions and Recommendations:

The following points can be concluded and or recommended from this

study:

- Use (ACD/lab) in organic synthesis design as it provides vital

information which saves time and effort.

- From the synthetic point of view the retro synthetic analysis adopted in
this work proved to be correct and good in accordance with the

proposed mechanism.

- 'THNMR, GC-MS, UV, HPLC and X-ray analyses are highly

recommended.
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