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ABSTRACT

Amide bond is prevalent in peptides. Moreover, at least 25% pharmaceutical products also contain amide bond.
Acid amine coupling of 4-(4-aminophenyl)morpholin-2-one with different acids has been synthesized in presence of
T3P (Propylphosphonic anhydride), DIPEA base with Ethyl acetate as a solvent at room temperature for 30 mins to
yield N-(4-(2-oxomorpholino)phenyl)-2-phenylquinoline-4-carboxamide derivatives.
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I. INTRODUCTION

Numerous small and large peptides, which are sequence
and length-specific polymers composed of amino acids,
represent compounds with significant therapeutic
applications. Peptides and their higher relatives proteins
play a crucial role in almost all processes of the living
cell. Representative examples include somatostatin,
substance P, cholecystokinin, endorphin, enkephalin,
angiotensin Il and endothelin. As neurotransmitters,
neuromodulators and hormones peptides are responsible
for the regulation of biochemical processes in complex
organisms such as cell-cell communication and control
of vital functions like metabolism, immune response,
digestion, respiration, sensitivity to pain, reproduction,
behaviour and electrolyte levels. Since so many of
peptides possess potent pharmacological properties,
they are of enormous medicinal interest.Quinoline® 1-
aza-napthalene and benzo[b]pyridine are nitrogen
containing  heterocyclic ~ aromatic ~ compounds.
Quinolines are very important compounds due to the
ir wide spectrum of biological activities behaving as
anti-malarial, anti-bacterial, antifungal, anti-asthmatic,
anti-hypertensive,  anti-inflammatory,  antiplatelet
activity”®. In addition quinolines have been employed
in the study of bioorganic and bio organo-metallic
processes'®. Considering the significant applications
in the fields of medicinal, bioorganic, industrial, and
synthetic organic chemistry, there has been tremendous
interest in developing efficient methods for the
synthesis of quinolines. Some derivatives of such as

quinoline-4-carboxylic acid elicited profound changes
in the morphology of typical tips of Botrytis cinerea'
Quinoline-4-carboxylic acids are one of the most
important series of quinoline derivatives because they
exhibit a wide variety of medicinal effects and are
applied as active components in
industrial antioxidants™**. Meanwhile, quinoline-4-
carboxylic acids are the key precursors for the synthesis
of other useful quinoline derivatives'. Despite
remarkable efforts in the last decade'™®™ the
development of effective methods for the synthesis of
quinoxaline ring is still an important challenge and
much in demands. In recent years, many methods for
the synthesis of these quinoline acids have successively
been reported. The conventional synthesis involves the
Pfitzinger reaction %', Doebner reaction®, Friedlander
and Combes methods®®*?°. However, these synthetic
methods require expensive and hazardous solvents and
chemicals, as well as harsh reaction condition.
Therefore, the development of simple, convenient, and
environmentally benign approaches for the synthesis of
quinolines is still desirable.

II. RESULT AND DISCUSSION

Scheme 1. Synthesis of 2-arylquinoline-4-carboxylic
acid
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Scheme-2. Synthesis of N-(4-(2-
oxomorpholino)phenyl)-2-phenylquinoline-4-
carboxamide
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2-arylquinoline-4-carboxylicacid were synthesized by
refluxing Isatin and substituted acetophenones in
methanolic NaOH solution for 5-6h. Peptide coupling of
2-arylquinoline-4-carboxylic acids and 4-(4-
aminophenyl)morpholin-2-one was carried out in
presence of TsP(propyl phosphonic anhydride) and
DIPEA by using ethylacetate as solvent(Scheme 2).

By using this method eight analogues have been
synthesized. Different substitution were used is listed in
Table 1. A mechanism of peptide coupling by T3P is
demonstrated in Scheme 3 as shown below.
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we are investigate best coupling agent among all
coupling agent as shown below model subtract.

)
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9
Entry | Coupling Solvent Yield
agent
1 DCC MDC 45
2 HATU THF 60
3 T3P EtOAC 88
4 HBTU THF 65
5 TBTU THF 76

As shown in above table we have find TsP is best
coupling reagent among other reagent.

Table 1
Entry -Ry -R; Yield(%0)
AAC1 | -CI -40CH; 76
AAC2 | -CI -4F 78
AAC3 |-H -40H 74
AAC 4 -H 3,4 dimethoxy 88
AAC5 | -CI -3NH, 87
AACG6 | -Cl -4CH; 65
AAC7 |-H -3Cl 80
Experimental Section
General procedure for the synthesis of 2-

arylquinoline-4-carboxylic acid(acid-1-7).

Isatin(50 mmol) was added portionwise to the
methanolic-NaOH solution(250 mmol in 50 ml
methanol) in icebath. At the same temperature
substituted acetophenone(50 mmol) was added.
Reaction mixture was then refluxed for 5-6 h. After
completion of reaction, mixture was poured in to ice-
water. Suspended residue was filtered. Filtrate was
acidified with con. HCI. Precipitated solid was filtered
and washed with water. This solid (acid-1-7) was used
in next step without further purification.

General procedure for the synthesis of of N-(4-(2-
oxomorpholino)phenyl)-2-phenylquinoline-4-
carboxamide (AAC-1-7).

To the suspension of acid-1-7(2 mmol) and 4-(4-
aminophenyl)morpholin-2-one (2mmol) in ethylacetate,
TsP(2.2 mmol) was added drop wise at 100C.
Immediately diisopropylethylamine(4.4 mmol) was
added also drop wise at the same temperature. Reaction
mixture was allowed to stirred at RT for 30 min.
Progress of the reaction was monitored by TLC
(Methanol:MDC 0.5:9.5 ml). After completion of
reaction, reaction mixture was poured in to water and
extracted with ethylacetate. Extracted organic layer was
dried over sodium sulphate and concentrated under
vacuum. Product was purify by column chromatography
using neat MDC to afford pure Amide-1to 7.

Spectral Data of Synthesized Compound
6-chloro-2-(4-methoxyphenyl)-N-(4-(2-
oxomorpholino)phenyl)quinoline-4-carboxamide

'H NMR (500 MHz, Chloroform) & 7.98 (d, J = 7.5 Hz,
2H), 7.75 (d, J = 7.5 Hz, 4H), 7.61 (d, J = 1.4 Hz, 1H),
7.60 (d, J = 1.4 Hz, 1H), 7.29 (s, 2H), 7.25 (d, J = 7.5
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Hz, 4H), 7.10 — 7.01 (m, 6H), 6.68 (d, J = 7.5 Hz, 4H),
4.49 (s, 2H), 4.42 (dd, J = 13.5, 8.9 Hz, 6H), 3.87 — 3.76
(m, 10H). Chemical Formula: C,;H,,CIN3O; ;M.W:
487.94Elemental Analysis: C, 66.46; H, 4.54; Cl, 7.27,
N, 8.61; O, 13.12

6-chloro-2-(4-fluorophenyl)-N-(4-(2-oxotetrahydro-
2H-pyran-4-yl)phenyl)quinoline-4-carboxamide

'H NMR (500 MHz, Chloroform) & 8.48 (d, J = 1.6 Hz,
2H), 8.04 (d, J = 7.5 Hz, 2H), 7.98 — 7.90 (m, 4H), 7.82
(s, 2H), 7.64 (dd, J = 7.5, 1.4 Hz, 2H), 7.43 (d,J =75
Hz, 4H), 7.31 (d, J = 7.5 Hz, 4H), 7.27 (s, 2H), 7.16 (t, J
= 7.7 Hz, 4H), 4.41 (dt, J = 12.4, 5.1 Hz, 2H), 4.31 (dt,
J =123, 5.1 Hz, 2H), 3.35 (p, J = 3.5 Hz, 2H), 2.92 (d,
J =3.5Hz, 1H), 2.90 (d, J = 3.5 Hz, 1H), 2.62 (d, J =
3.7 Hz, 1H), 2.60 (d, J = 3.5 Hz, 1H), 2.50 (dtd, J = 12.5,
5.2, 3.2 Hz, 2H), 2.28 (dtd, J = 12.5, 5.2, 3.2 Hz,
2H).Chemical Formula: C,7H5,CIFN,O5; M. W:
474.92Elemental Analysis: C, 68.29; H, 4.24; Cl, 7.46;
F, 4.00; N, 5.90; O, 10.11

2-(4-hydroxyphenyl)-N-(4-(2-oxotetrahydro-2H-
pyran-4-yl)phenyl)quinoline-4-carboxamide

"H NMR (500 MHz, Chloroform) & 8.64 (dd, J = 7.5,
1.4 Hz, 1H), 8.08 (dd, J = 7.4, 1.5 Hz, 1H), 7.84 (s, 1H),
7.81(d, J=7.5Hz 2H), 7.62 (td, J = 7.5, 1.4 Hz, 1H),
7.54 (td, J = 7.5, 1.5 Hz, 1H), 7.41 (d, J = 7.5 Hz, 2H),
7.34 (d, J =75 Hz, 2H), 7.28 (s, 1H), 6.91 (d, J = 7.5
Hz, 2H), 4.41 (dt, J = 12.4, 5.1 Hz, 1H), 4.32 (dt, J =
12.4, 4.9 Hz, 1H), 3.97 (s, 1H), 3.12 — 3.01 (m, 1H),
2.87 (dd, J = 12.4, 8.5 Hz, 1H), 2.57 (dd, J = 12.4, 8.5
Hz, 1H), 2.47 (ddt, J = 12.3, 7.3, 4.9 Hz, 1H), 2.18 (ddt,
J = 123, 7.3, 49 Hz, 1H);Chemical Formula:
Cx7H,5N,04;M.W:438.48;Elemental Analysis: C, 73.96;
H, 5.06; N, 6.39; O, 14.59.

2-(3,4-dimethoxyphenyl)-N-(4-(2-
oxomorpholino)phenyl)quinoline-4-carboxamide
Chemical Formula: CygH,5N305

Molecular Weight: 483.52

Elemental Analysis: C, 69.55; H, 5.21; N, 8.69; O,
16.54

6-chloro-N-(4-(2-oxotetrahydro-2H-pyran-4-
yl)phenyl)-2-(p-tolyl)quinoline-4-carboxamide
Chemical Formula: C,gH»3CIN,O4

Molecular Weight: 470.95

Elemental Analysis: C, 71.41; H, 4.92; Cl, 7.53; N, 5.95;
0, 10.19

III. CONCLUSION

We have described the modified and more convenient
method for the synthesis of N-(4-(2-
oxomorpholino)phenyl)-2-phenylquinoline-4-
carboxamide. The method of acid-amine coupling by
using T3P is more superior than other method. All the
novel compounds described in Table 1 are well
characterized by mass, 'H NMR and *C NMR
spectroscopy. From the result of cytotoxicity, it reveals
that the synthesized compounds are effective at higher
concentration. In summary, we have demonstrated a
simple route for the synthesis of amide containing
compound using T3P in ethyl acetate as an efficient
catalyst. The use of T3P was well tolerated with a range
of amine. This protocol is general and provides peptide
derivatives in good to excellent yields depending on the
reactivity of acid and amine. Thus, the present synthesis
of peptide bond will serve as an exclusive method of
preparative importance for this class of compounds.
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