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ABSTRACT:

A simple one pot and high yielding method was developed for the synthesis of a-aminophosphonates from 2-
chloroquinoline-3-carbaldehyde, aniline and triethylphosphite in the presence of Dimethylaminopyridine (DMAP) as
catalyst. All the synthesized compounds were characterized by IR, 'HNMR and Mass spectroscopy.
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1. INTRODUCTION:

Quinoline ring systems represent a major class of heterocyclic compounds in which benzene ring is fused with
pyridine heterocyclic ring system. Quinolines are known also as benzo[b]pyridine and I-azanaphthalene with one
nitrogen atom in one benzene ring and none in the other ring or at the ring junction. Heterocycles containing a nitrogen
atom possess high and interesting medicinal and pharmaceutical properties.(1-4) Montelukast is a drug used as an
antiasthma agent.(5) In addition, quinolines are the main core of many types of natural products,(6.7) drugs,(8-10) and
were found in many synthetic heterocyclic compounds in order to enhance the biological and medicinal properties.
Compounds incorporating quinoline ring system exhibited various biological,(11,12) and pharmaceutical activities e.g.
anti-tuberculosis,(13) antiplasmodial,(14) antibacterial,(15,16) antihistamine,(17) antifungal,(18) antimalarial,(19,20)
anti-HIV,(21) anticancer,(22) anti-infammatory,(23,24) anti-hypertensive,(25) and antioxidant activities.(26) In
addition, the use of quinolines as tyro kinase ~ PDGF-RTK inhibitor,(27) inositol 5-phosphatase (SH;).(28) DNA
gyrase B inhibitors as Mycobacterium tuberculosis,(29) and DNA topoisomerase inhibitors,(30) were reported.

Generally, a-aminophosphonates are prepared in the presence of Lewis acids or bases by the addition of
phosphorous nucleophiles to the imines. Lewis acids such as SnCly, SnCly, ZrCls, ZnCl, and MgBr: have been
used as catalysts for such reactions.(31-33) Recently, Lewis and Bronsted acids such as LiClOs,(34) InCls,(35)
lanthanide triflates,(36) TaCls-Si0,,(37) montmorillonite clay-MW,(38) Al,O3;- MW,(39) CF:COOH(40) were found to
be effective in the preparation of a-aminophosphonates. However, many of these procedures require expensive reagents,
long reaction times and suffer from poor yields. These reactions cannot be carried out in one-step by the reaction between
a carbonyl compounds, amine and dialkylphosphite.(41) 4-(Dimethylamino)pyridine (DMAP) is a catalyst of
outstanding utility in a variety of group-transfer reactions, such as the acylation of alcohols and amines.(42-46) Despite
the frequent use of DMAP itself and the recent development of chiral DMAP derivatives for applications in
stereoselective catalysis,(47-54) the mechanisms of even the most simple DMAP-catalyzed reactions, such as the
acetylation of alcohols with acetic anhydride, have not yet been studied in detail. A recent review of the mechanistic
characteristics of this reaction highlighted the importance of the deprotonation step as well as the influence of the
auxiliary base on the catalytic activity of DMAP.(44) Hence we were interested in the synthesis of a-aminophosphonates
using DMAP as versatile catalyst, In the Search of better reaction condition for the synthesis of a-aminophosphonates
using 2-chloroquinoline-3-carbaldehyde, we have developed a solvent-free reaction condition with excellent yield using
DMAP catalyst at room temperature.

2. MATERIALS & METHOD:

2-Chloroquinoline-3-carbaldehydes were prepared in the laboratory by the reported procedure and were purified
by column chromatography over silica gel (60—120 mesh). 3-fluoroaniline, 2-methylaniline, triethylphosphite, DMAP
were procured from Lancaster. All melting points were determined in open capillaries on Kumar’s melting point
apparatus. 1H NMR spectra were recorded on Mercury Plus Varian in CDCls at 400 MHz using TMS as an internal
standard. IR spectra were recorded on a Perkin-Elmer FTIR using KBr discs. Mass spectra were recorded on Micromass
Quatrro IT using electrospray lonization technique, showing (m+1) peak as a base peak. The test for the purity of products
and the progress of the reactions were accomplished by TLC on Merck silica gel plates.

EXPERIMENTAL PROCEDURE:
2a) Diethyl (3-fluorophenylamino)(2-chloroquinolin-3-yl)methylphosphonate:

To a mixture of 2-Chloroquinoline-3-carbaldehyde (0.95 g, 5 mmol), 3-fluoroaniline (0.65 g, 6 mmol) and
triethylphosphite (1.66 g, 10 mmol) was added DMAP in catalytic amount. The progress of the reaction was monitored

on TLC using Hexane: Ethyl acetate (8:2) as the solvent system. After the completion of the geaction, poured ice cold
water in the reaction mass to get the solid product. Filtered the solid wash i r and dried in oven at 50 °C
for 8.0 h (dry wt. 1.90 g, yield 91%). -
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satfon of our work related to phosphorus chemistry,(55-60) we were earlier synthesized o-
aminophosphonates using quinoline moiety in two steps. In the first step, imines of 2-chloroquinoline-3-carbaldehyde
were synthesized from 2-chloroquinoline-3-carbaldehyde and aniline then converted to a-aminophosphonates using
TMSCI and triethylphosphite in the next step. Now we were synthesized a-aminophosphonates from 2-chloroquinoline-
3-carbaldehyde and aniline using triethylphosphite in the presence of DMAP as catalyst (Scheme -1, Table-1). All the
compounds were synthesized using this methodology in excellent yields. All the compounds synthesized were
unequivocally characterized based on analytical data.

4. ANALYSIS:
2a) Diethyl (3-fluorophenylamino)(2-chloroquinolin-3- yl)methylphosphonate:
IR (KBr): 3311 cm ™' (-NH); 1234 cm™ (P = 0); 1032 cm ™ '(P- O - ©)
1H NMR (CDCI3, é ppm): 1.05 (t, 3H, O-CH;-CH3) ;1.35 (t, 3H, O-CH;-CHa,); 3.7 (m, 1H, O-CH,-CH3); 3.9 (m, 1H,
0-CH»-CH3); 4.2 (m, 2H, O-CH;-CHj3); 5.4 (d, 1H, -NH-CH-P= O); 6.3-6.5 (m, 3H, Ph-H,C,,C4,Cs¢); 7.0 (dd, 1H, Ph-
H,Cs); 7.5 (t, 1H, Quinolin-H,Cs); 7.69 (t, 1H, Quinolin-H,Cs); 7.75 (d,1H, Quinolin-H,C7); 7.99 (d, 1H, Quinolin-H.Cs);
8.34 (d, 1H, Quinolin-H,Cy).
ES-MS: m/z 423.1 (m+1) and 425.1 (m+3).
2b) Diethyl (3-fluorophenylamino)(2-chloro6-methylguinolin-3-yl)methylphosphonate:
IR (KBr): 3305 cm™ (-NH); 1230 cm™ (P = O); 1022 cm '(P-O-C)
1H NMR (CDCI13, é ppm): 1.05 (t, 3H, O-CH;-CHa3); 1.38 (t, 3H, O-CH,-CH3); 2.48 (s, 3H, Quinolin-CH3); 3.68 (m,
1H, O-CH:-CH3); 3.88 (m, 1H, O-CH>-CH3); 4.22 (m, 2H, O-CH>-CHa3); 5.16 (s, 1H, -CH-NH-Ph); 5.35(d, 1H, -NH-
CH-P=0); 6.28-6.42 (m, 3H, Ph-H,C,,C4,Cs); 7.02 (dd, 1H, Ph-H,Cs); 7.5 (d, 1H, Quinolin-H, C7);7.6 (s, 1H, Quinolin-
H,Cs); 7.9 (d,1H, Quinolin-H,Cs); 8.3 (d, 1H,Quinolin-H,Cy).
ES-MS: m/z 437.1 (m+1) and 439.2 (m+3).
Figures/ Tables.

Scheme-1: DMAP Facilitated Synthesis of a-Aminophosphonates
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Table-1: DMAP Facilitated Synthesis of a-Aminophosphonates
Entry | R R: Rs Ry Rs ,llfe“"t“’.“ Yield % | M.P.°C
ime min
2a H H H H F 40 91 146-148
2b CH; H H H F 45 92 136-138
2c H CH; H H F 40 94 163-165
2d H H CH; H F 40 92 113-115
2e OCH; H H H F 45 91 153-155
2f H OCH; H H F 45 94 155-157
2g OC-Hs H H H F 40 92 160-162
2h H H CaHs H F 40 90 159-161
2i H H H CH; H 45 91 139141
2j CH3 H H CH; H 40 92 104-106
2k H CH3 H CHj H 45 90 143-145
21 H H CH3 CH; H 40 92 160-162
2m OCH3 H H CH; H 40 91 98-100
2n H OCH3 H CH; H 45 92 126128
20 OC,H;s H H CH; H 40 91 146148
2p H H C,Hs CH; H 40 90 133-135
m
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