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Abstract: A series of bioactive oa-hydroxyphosphonate (2a-i) and o-acetoxyphosphonate (3a-i)
derivatives have been synthesized for the first time by applying green approach benign choline chloride
based ZnCl, a deep eutectic mixture was employed as an efficient and green ionic liquid catalyst for
solvent free condition at room temperature. The current approach to generate sustainable solvent /
catalyst in place of volatile organic compounds to 2-chloroquinoline-3-carbaldehyde (la—i) with
triethylphosphite. The reaction is furnished in short time and products were obtained in good yield.
Elemental analysis, IR, "TH NMR, °C NMR and mass spectral data elucidated the structures of all newly
synthesized compounds.

Keywords: o-hydroxyphosphonates, o-acetoxyphosphonate, deepeutectic mixture, volatile organic
compounds.

I. INTRODUCTION

Organo phosphorous compounds are of extraordinary importance with regard to their versatile applications in
pharmaceutical industries "' functionalized materials '* and synthetic chemistry *"'A broad array of natural phosphorus
constructed biologically active composites which works important roles as metabolic intermediates as common
regulatory knobs for proteins and as a fortitude for the genetic acquaintance./*Particularly, hydroxyphosphonates have
elicited considerable interest of chemists due to their capable pharmacological effects as inhibitors of human rennin**
and HIV protease 5] antitumor B, antibacterial ®%, antiviral ®* and antioxidant agents.[sﬂ Much of these activities has
been credited to the relatively passive nature of the C—P bond and to the physical and structural resemblance of
phosphonic and phosphonic acids to the biologically important phosphate ester and carboxylic acid functionality.
(IFurthermore, a-hydroxy phosphonates are valuable precursors for the preparation of o-functionalized phosphonates,
for instance amino, keto, halo, and acetoxy phosphonates.”™¥ The quinoline nucleus are significant components of
pharmacologically efficient synthetic compounds can also be frequently known in the structure of several naturally
occurring alkaloids with broad spectrum of biological activities.**® g-acetyloxyphosphonates are considered as vital
and valuable phosphorus compounds for the synthesis of optically active a-hydroxyphosphonates.

DESs are counta new class of ionic liquid referents, and they can typically be derived from inexpensive,
commercially available raw materials. DESs can potentially be less costly and more environmentally benign when
compared with traditional ionic liquids. " **I A DES composed of choline chloride (ChCl) and oxalic acid dihydrate
was able to achieve the partial dissolution of the non-crystalline parts of cellulose and liberated cellulose nanocrystals
after mechanical treatment. An effective O-acetylation of cellulose and chitin was also studied using a Lewis acid DES
of ChCl-ZnCl,."" Therefore, many synthetic methods for the construction a-acetoxyphosphonate in the presence of
DES choline chloride in ZnCl, have been proposed in present research report.
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II. EXPERIMENTAL SECTION GENERAL PROCEDURES
2-Chloroquinoline-3-carbaldehydes were prepared in the laboratory by the reported method.['",ChCl-SnCL,[DES]"*
triethylphosphite, were procured from Sigma- Aldrich. All melting points were determined in open capillaries on
Kumar’s melting point apparatus. The products were characterized by their spectral data. 'H NMR spectra were
recorded on Varian INOVA-500 (500 MHz) spectrometer. Chemical shifts are reported in ppm from the solvent
resonance as the TMS as an internal standard. IR spectra were recorded on a Perkin-Elmer FTIR. Mass spectra were
recorded on Micro mass Quatrro usingelectro spray 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.
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Scheme: Synthesis of [ 3a-j] and (2a-j) from [1a-j] by using DES

General procedure. Diethyl (2 —chloro-quinolin-3-yl) (hydroxy) methylphosphonate (2a). A mixture of 2-
chloroquinoline-3-carbaldehyde (0.95 gm, 5 mmol) and triethylphosphite (1.66 gm, 10 mmol) in 40ml ChCl-2ZnCI2
was at room temperature few drops of chloro(trimethyl)silane (0.05 gm, 3mmol) was added to the solution. Progress of
reaction was monitored on TLC. After completion of reaction (20 min.), the mixture was concentrated on rotary-
evaporator under reduced pressure, to obtain an oily residue. The oily residue was dissolved in methanol for the
removal of TMSCI. This methanolic solution was concentrated, dissolved in dichloromethane and reprecipitated with
hexane. Thus, obtained solid was filtered, washed with hexane and dried in oven at 40 °C (1.41 gm) IR (KBr), cm™:
3249 (- OH); 1217 (- P=0); 1017 (-P-O-C). '"H NMR (CDCly), § ppm: 1.1 (t, 3H, O-CH,-CH3); 1.2 (t, 3H, O-CH,-
CHj3); 2.0 (s, 1H, -CH-OH); 4.3 (m, 4H, O-CH,-CH; and OCH,-CH3); 5.5 (d, 1H, -CH-P=0); 7.6 (t, 1H, Ar-H, Cq); 7.8
(t, 1H, Ar-H, C;); 7.7 (d,1H, Ar-H, Cs); 8.2 (d, 1H, Ar-H, Cy); 8.7 (s, 1H, Ar-H, C,). ES-MS: m/z 330 (m+1) base peak
and 331.9 (m+3). Elemental analysis: C4H;;CINO4P Calcd.: C: 51.25 %, H: 5.15 %, N: 4.27 %; Found: C: 51.36 %, H:
5.72 %, N: 4.523 %.

Sr. NO R, R, R; Yield (%) MP(C) Sr.NO | Yield (%) | MP(’C)

2a H H H 93.2 128-130°C 3a 96.2 91-93°C

2b CH; H H 88.8 145-147°C 3b 93.5 83-85"C

2¢ H CH, H 92.2 141-143°C 3¢ 94.3 87-89"C

2d H H CH, 86.5 172-174°C 3d 89.5 98-100°C

2e OCH; H H 94.1 156-160 °C 3e 92.1 96-98°C
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2f H OCH; H 91.2 166-170 °C 3f 88.5 98-99°C
2g H H OCH; 84.2 149-151°C 3g 78.6 82-85"C

Diethyl(2-chloro-6-methylquinolin-3-yl)(hydroxy)methylphosphonate (2b). IR (KBr), cm-1: 3255 (-OH); 1229 (-
P=0); 1045 (-P-O-C). '"H NMR (CDCly), & ppm: 1.2 (t, 3H, O-CH,-CH, ); 1.3 (t, 3H , O-CH,-CH; ); 2.4 (s, 1H, -CH-
OH ); 2.6 (s, 3H , ArCHj3 ); 4.2 (q, 2H , O-CH,-CHj; ); 4.3 (q, 2H , O-CH,-CHj3 ); 5.7 (d, 1H, CH-P=0 ); 7.4 (s, 1H ,
Ar-H, Cs5); 7.5 (d, 1H, Ar-H, C;); 7.8 (d, 1H , Ar-H, Cy ); 8.5 (s, 1H, Ar-H, C; ). ES-MS: m/z 344 (m+1) base peak
and 345.9 (m+3). Elemental analysis: C;sH;gCINO4P Calcd.: C: 52.41 %, H: 5.57 %, N: 4.07 %; Found: C: 52.431 %,
H: 5.470%, N: 4.157 %.

Diethyl(2-chloro-8-methylquinolin-3-yl)(hydroxy)methylphosphonate (2¢). IR (KBr) “™': 3242 (-OH); 1221 (-
P=0); 1035 (-P-O-C). 1H NMR (CDCly), 6 ppm: 1.1 (t, 3H, O-CH,-CHj;); 1.2 (t, 3H, O-CH,-CHj;); 2.3 (s,1H, -CH-
OH); 2.6 (s, 3H, ArCH3); 4.1 (q, 2H, O-CH,-CHs); 4.2 (q, 2H, O-CH,-CH3); 5.7 (d,1H, CH-P=0); 7.3 (t, 1H, Ar-H,
Ce); 7.5 (d, 1H, Ar-H, Cs); 7.7 (d, 1H, Ar-H, C;); 8.6 (s, 1H, Ar-H, C,;). ES-MS: m/z 344 (m+1) base peak and 346
(m+3). Elemental analysis: C;sH;yCINO4P Calcd.: C: 52.42 %, H: 5.58 %, N: 4.05 %; Found: C: 52.61 %, H: 5.63 %,
N: 4.18 %.

Diethyl (2-chloro-6-methoxyquinolin-3-yl)(hydroxy)methylphosphonate (2d). IR (KBr) cm™: 3271 (-OH); 1225 (-
P=0); 1038 (-P-0O-C).), 5 ppm '"H NMR (CDCls: 1.2 (t, 3H, O-CH,-CH3); 1.3 (t, 3H, O-CH,-CH;); 2.6 (s, 1H, -CH-
OH); 3.8 (s, 3H, ArO-CHy); 4.1 (q, 2H, O-CH,-CHj;); 4.2 (q, 2H, O-CH,-CH3); 5.6 (d, 1H, CH-P=0); 7.0 (s, 1H, ArH,
Cs); 7.4 (d, 1H, Ar-H, C;); 7.9 (d, 1H, Ar-H, Cy); 8.5 (s, 1H, Ar-H, C,;). ES-MS: m/z 360 (m+1) base peak and 362
(m+3). Elemental analysis: C;sH;oCINOsP Calcd.: C: 50.08 %, H: 5.32 %, N: 3.89 %; Found: C: 50.22 %, H: 5.41 %,
N:3.97 %.

Diethyl(2-chloro-7-methoxyquinolin-3-yl)(hydroxy)methylphosphonate (2e). IR (KBr) cm™: 3258 (-OH); 1226 (-
P=0); 1037 (-P-O-C). 1H NMR (CDCl3), 6 ppm: 1.2 (t, 3H, O-CH,-CH3); 1.3 (t, 3H, O-CH,-CHj;); 2.6 (s, 1H, -CH-
OH); 3.8 (s, 3H, Ar-OCHj;); 4.2 (q, 2H, O-CH,-CH3); 4.3 (q, 2H, O-CH,-CH3); 5.7 (d, 1H, CH-P=0); 7.3 (d, 1H, Ar-H,
Ce); 7.5 (s, 1H, Ar-H, Cy), 7.7 (d, 1H, Ar-H, Cs); 8.5 (s, 1H, Ar-H, C,). ES-MS: m/z 343.9 (m+1) base peak and 346
(m+3). Elemental analysis: C;sH;9CINOsP Calcd.: C: 50.08 %, H: 5.32 %, N: 3.89 %; Found: C: 50.188 %, H: 5.445
%, N: 4.312%.

Diethyl (2-chloro-6-ethoxyquinolin-3-yl)(hydroxy)methylphosphonate (2f). IR (KBr) em’: 3261 (-OH); 1243 (-
P=0); 1051 (-P-O-C). '"H NMR (CDCl;), & ppm: 1.2 (t, 3H, O-CH,-CH3); 1.3 (t, 3H, O-CH,-CH;); 1.4 (t, 3H, Ar-O-
CH,-CHy); 3.3 (bs, 1H, -CH-OH); 4.3 (q, 2H, O-CH,-CHj); 4.5(q, 2H, O-CH,-CH3); 4.4 (q, 2H,, O-CH,-CHj3); 5.6 (d,
1H, CH-P=0); 7.0 (s, 1H, Ar-H,Cs); 7.5 (d, 1H, Ar-H, C,); 7.9 (d, 1H, Ar-H, Cy); 8.4 (s, 1H, ArH, C,). ES-MS: m/z
374 (m+1) base peak and 376 (m+3). Elemental analysis: C;sH,CINOsP Calced.: C: 51.41 %, H: 5.66 %, N: 3.75 %;
Found: C: 51.535 %, H: 5.789 %, N: 3.92 %.

Diethyl (2-chloro-8-ethylquinolin-3-yl)(hydroxyl)methylphosphonate (2g). IR (KBr) cm™: 3259 (-OH); 1229 (-
P=0); 1048 (-P-O-C). "H NMR (CDCly), & ppm: 1.2 (t, 3H, O-CH,-CHj3); 1.35 (m, 6H, O-CH,-CHj and Ar-CH,-CH,);
2.3 (s, 1H, -CHOH);3.25 (q, 2H, Ar-CH,-CH3); 4.2 (m, 4H, O-CH,-CHj; and O-CH,-CH3); 5.6 (d, 1H, CHP=0); 7.4 (t,
1H, Ar-H, C¢); 7.6 (d, 1H, Ar-H, C,); 7.8 (d, 1H, Ar-H, C=); 8.4 (s,1H, Ar-H, C4). ES-MS: m/z 358 (m+1) base peak
and 360 (m+3). Elemental analysis: C;sH,;CINO4P Calcd.: C: 53.71 %, H: 5.92 %, N: 3.92 %; Found: C: 53.92 %, H:
5.75 %, N: 4.10 %.

Diethyl acetoxy(2-chloro-quinolin-7-yl)methylphosphonate (3a). To the stirring mixture of diethyl (2-chloro-
quinolin-3-yl) (hydroxy) methylphosphonate (0.49 gm, 1.5 mmol) and acetic anhydride (0.45 gm, 4.5 mmol), 15ml
ChCl-2ZnCl,was added the reaction mixture was stirred at room temperature. Progress of reaction was monitored on
TLC. After completion of reaction (7 min.), reaction mixture was poured on crushed ice and stirred to get a solid
product. The obtained solid was filtered and washed with water, dried in oven at 40 ° C (0.53gm) IR (KBr) cm™:
1769¢m-1(- O-CO-CH,); 1227¢m-1(-P=0); 1018cm-1(-P-O-C). "" ™R (CDCI,), & ppm: 1.2 (t, 3H, OCH,-CH;); 1.3 (t,
3H, O-CH,-CHj); 2.2 (s, 3H, O-CO-CHj;); 4.1 (q, 2H, O-CH,-CH3;); 4.2 (q, 2H, O-CH,-CH3); 6.5 (d,1H, -CH-P=0); 7.5
(t, 1H, Ar-H, C¢); 7.7 (t, 1H, Ar-H, C,); 7.8 (d, 1H, Ar-H, Cs); 8.1 (d, 1H, Ar-H, Cy); 8.4 (s,1H, Ar-H, C4). ES-MS: m/z
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372 (m+1) base peak and 374 (m+3). Elemental analysis: C;H;oCINOsP Caled.: C: 51.65 %, H: 5.15 %, N: 3.772 %;
Found: C: 51.851 %, H: 5.312 %, N: 3.912 %.

Diethyl acetoxy(2-chloro-6-methylquinolin-3-yl)methylphosphonate (3b). IR (KBr) cm™: 1749 (-O-CO-CH); 1214
(-P=0); 1019(-P-0-C). '"H NMR (CDCl;), & ppm: 1.2 (t, 3H, O-CH,-CH,); 1.3 (t, 3H, O-CH,-CH,); 2.2 (s, 3H, O-CO-
CH,); 2.5 (s, 3H, ArCH3); 4.2 (q, 2H, O-CH,-CH3); 4.2 (q, 2H, O-CH,-CHj;); 6.6 (d, 1H, -CH-P=0); 7.5 (d, 1H, ArH,
C,); 7.6 (s, 1H, Ar-H, Cs); 7.9 (d, 1H, Ar-H, Cyg); 8.4 (s, 1H, Ar-H, C4). ES-MS: m/z 386 (m+1) base peak and 388
(m+3). Elemental analysis: C;7H,;CINOsP Calcd.: C: 52.93 %, H: 5.49 %, N: 3.63 %; Found: C: 53.728 %, H: 5.46 %,
N: 3.162 %.

Diethyl acetoxy(2-chloro-8-methylquinolin-3yl)methylphosphonate (3c). IR (KBr) cm™: 1758 (-O-CO-CH;); 1215
(-P=0); 1046(-P-O-C). '"H NMR (CDCly), & ppm: 1.2 (t, 3H, O-CH,-CHs); 1.3 (t, 3H, O-CH,-CH3); 2.2 (s, 3H, O-CO-
CH3); 2.7 (s, 3H, Ar-CHzy); 4.2 (q, 2H, O-CH,-CH3); 4.5 (q, 2H, O-CH,-CH3); 6.8 (d, 1H, -CH-P=0); 7.5 (t, 1H, Ar-H,
Cs); 7.6 (d, 1H, Ar-H, C,); 7.7 (d, 1H, Ar-H, Cs); 8.5 (s, 1H, Ar-H, C4). ES-MS: m/z 386 (m+1) base peak and 388.1
(m+3). Elemental analysis: C;H,;CINOsP Calcd.: C: 52.93 %, H: 5.49 %, N: 3.63 %; Found: C: 52.981 %, H: 5.615
%, N: 3.820 %.

Diethyl acetoxy(2-chloro-6-methoxyquinolin-3-yl)methylphosphonate (3d). IR (KBr) cm™: 1749 (-O-CO-CHs);
1234(-P=0); 1046 (-P-O-C). "H NMR (CDCly), 8 ppm: 1.2 (t, 3H, O-CH,-CHj3); 1.3 (t, 3H, O-CH,-CH3); 2.1 (s, 3H, O-
CO-CHy); 3.8 (s, 3H, Ar-O-CHj3); 4.1(q, 2H, O-CH,-CH3); 4.3 (q, 2H, O-CH,-CH3); 6.7 (d, 1H, -CH-P=0); 7.2 (s, 1H,
Ar-H, Cs), 7.5 (d, 1H, Ar-H, C,); 7.8 (d, 1H, Ar-H, Cy); 8.3 (s, 1H, Ar-H, C;). ESMS: m/z 402 (m+1) base peak and
405(m+3). Elemental analysis: C7H,;CINOgP Calcd.: C: 50.82 %, H: 5.27 %, N: 3.49 %; Found: C: 51.247 %, H:
5.748 %, N: 3.412%.

Diethyl acetoxy(2-chloro-7-methoxyquinolin-3-yl)methylphosphonate (3e). IR (KBr) cm™: 1765 (-O-CO-CH,);
1207 (-P=0); 1051 (-P-O-C). 1H NMR (CDCly), 6 ppm: 1.2 (t, 3H, O-CH,-CH3); 1.3 (t, 3H, O-CH,-CHj;); 2.2 (s, 3H,
0-CO-CHg); 4.2 (s, 3H, Ar-O-CHj3); 4.3 (q, 2H, O-CH,-CHj3); 4.5 (q, 2H, O-CH,-CHj;); 6.7 (d, 1H, -CH-P=0); 7.3 (d,
1H, Ar-H, Cy); 7.5(s, 1H, Ar-H, Cy); 7.8(d,1H, Ar-H, Cs); 8.5 (s, 1H, Ar-H, C4). ES-MS: m/z 402 (m+1) base peak and
403.9 (m+3). Elemental analysis: C17H21CINOG6P Calcd.: C: 50.82 %, H: 5.27 %, N: 3.49 %; Found: C: 50.855 %, H:
5.446 %, N:3.13

Diethyl acetoxy(2-chloro-6-ethoxyquinolin-3-yl)methylphosphonate (3f). IR (KBr) cm-1: 1765 (-O-CO-CH3); 1224
(-P=0); 1030 (-P-O-C). 1H NMR (CDCIl3), 6 ppm: 1.2 (t, 3H, O-CH2-CH3); 1.3 (m, 6H, O-CH2-CH3 and Ar-O-CH2-
CH3); 2.2 (s, 3H, O-CO-CH3); 3.1 (q, 2H, Ar-O-CH2-CH3); 4.1 (q, 2H, O-CH2-CH3); 4.3 (q, 2H, O-CH2-CH3); 6.5
(d, 1H, -CH-P=0); 7.3 (t, 1H, Ar-H, C6); 7.5 (d, 1H, Ar-H, C7); 7.8 (d, 1H, Ar-H, C5); 8.3(s, 1H, Ar-H, C4). ES-MS:
m/z 416 (m+1) base peak and 418 (m+3). Elemental analysis: C1I8H23CINOG6P Calcd.: C: 51.99 %, H: 5.58 %, N: 3.37
%; Found: C: 52.42 %, H: 5.45 %, N: 3.74 %.

Diethyl acetoxy (2-chloro-8-ethylquinolin-3-yl) methylphosphonate (3g). IR (KBr) cm-1: 1762 (-O-CO-CH3);
1232(-P=0); 1041(-P-O-C). 1H NMR (CDCI3), é ppm: 1.2 (t, 3H, O-CH2-CH3); 1.3 (m, 6H, O-CH2-CH3 and Ar-
CH2- CH3); 2.3 (s, 3H, O-CO-CH3); 3.2 (q, 2H, Ar-CH2-CH3); 4.0 (q, 2H, O-CH2-CH3); 4.4 (q, 2H, O-CH2-CH3);
6.6 (d, 1H, -CH-P=0); 7.4 (t, 1H, Ar-H, C6); 7.6 (d, 1H, Ar-H, C7); 7.7 (d, 1H, Ar-H, C5); 8.4 (s, 1H, Ar-H, C4). ES-
MS: m/z 400.1 (m+1) base peak and 402 (m+3). Elemental analysis: CI8H23CINOSP Caled.: C: 54.07 %, H: 5.80 %,
N: 3.50 %; Found: C: 54.313 %, H: 5.991 %, N: 3.624 %.

II1. RESULT AND DISCUSSION
DESs can potentially be less costly and more environmentally benign when compared with traditional ionic liquids. A
DES composed of choline chloride (ChCl) and ZnCI2 an effective O-acetylation of cellulose and chitin was reported
earlier. a-acetoxyphosphonate in the presence of DES choline chloride in ZnCI2 have been reported with excellent
yield, short Time duration and especially eco- friendly catalyst/solvent

Copyright to IJARSCT DOI: 10.48175/IJARSCT-2369 162
www.ijarsct.co.in



IJARSCT

IJARSCT ISSN (Online) 2581-9429

International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)

Volume 12, Issue 4, December 2021

Impact Factor: 5.731

[1].

12].

[3].

[4].

5].

[6].

[71.

8].

[9].

REFERENCES
F. Orsini, A. Caselli, Tetrahedron Lett. 43 (2002) 7255-7257; (b) C. Lopin, A. Gautier, G. Gouhier, S. R.
Piettre, J. Am. Chem. Soc. 124 (2002) 14668-14675; (c) M. Yamashita, V. K. Reddy, P.M Reddy, Y. Kato, B.
Haritha, K. Suzuki, M. Takahashi, T. Oshikawa, Tetrahedron Lett. 44 (2003) 3455- 3458; (d) R. Chenevert,
M. Simard, J. Bergerona, M. Dasser, Tetrahedron: Asymmetry. 15 (2004) 1889-1892; (e) A. Hospital, M.
Meurillon, S. Peyrottes, C. Perigaud, S. Peyrottes, Org. Lett. 15 (2013) 4778-4781.
K. D. Berlin, G. B. Butler, Chem. Rev. 60 (1960) 243-260; (b) A. Nelson, S. Warren, J. Chem. Soc., Perkin
Trans. 1, 0 (1997) 2645-2657; (c¢) N. Feeder, D. Fox, J. A. Medlock, S. Warren, Synthesis, J. Chem. Soc.,
Perkin Trans. 1, 0 (2002) 1175-1180; (d) B.C. Ranu, S. Samanta, A. Hajra, J. Org. Chem. 66 (2001) 7519-
7521.
S. D. Venkataramu, G. D, Macdonell, W. R. Purdum, M. Eldeek, K. D. Berlin, Chem. Rev. 77 (1977) 121-
181; (b) Y. Nagaoka, K. Tomioka, J. Org. Chem. 63 (1998) 6428-6429; (c) L. M. Lentsch, D. F. Wiemer, J.
Org. Chem. 64 (1999) 5205-5212; (d) K. Takaki, Y. Itono, A. Nagafuji, Y. Naito, T. Shishido, K. Takehira, Y.
Makioka, Y. Taniguchi, Y. Fujiwara, J. Org. Chem. 65 (2000) 475-481; (¢) M. Yamashita, P. M. Reddy, Y.
Kato, V. K. Reddy, K. Suzuki, T. Oshikawa, Carbohydrate Research. 336 (2001) 257-270.4. F.H. Westheimer,
Science 235 (1987) 1173-1178.
M.Tao, R. Bihovsky, calpain I, J. Med. Chem. 41 (1998) 3912-3916. [b] B. Stowasser, K.-H. Budt, L. Jian-Qi,
A. Peyman, D. Ruppert, Tetrahedron Lett. 33 (1992) 6625—6628. [c] (i) J. T. Eummer, B.S. Gibbs, T. J. Zahn,
J.S. Sebolt-Leopold, R.A. Gibbs, Bioorg. Med. Chem. 7 (1999) 241-250; (ii) C.-H. Leung, H. Zhong, H.
Yang, Z. Cheng, D. S. Chan, V. P. Ma, R. Abagyan, C. Wong, D.-L. Ma, Angew. Chem. Int. Ed. 51 (2012)
9010-9014. [d] A. H. Kategaonkar, R. U. Pokalwar, S. S. Sonar, V.U. Gawali, B. B. Shingate, M. S.
Shingare, Eur. J. Med. Chem. 45 (2010) 1128-1132. [e] (i) R. Snoeck, A. Holy, C. Dewolf-Peeters, J. Van
Den Oord, E. De Clercq, G. Andrei, 46 (2002) 3356-3361; (j) E. E. Korshin, O.K. Pozdeev, Tetrahedron. 69
(2013) 11109-11115.
D.Y. Kim, D.F. Wiemer, Tetrahedron Lett. 44 (2003) 2803-2805. [b] J. Neyts, E. De Clercq, Antimicrob.
Agents Chemother. 41 (1997) 2754-2756.[e] H. Fleisch, Endcor. Rev. 19 (1998) 80-100. [c] M.V. Lee, E.M.
Fong, F.R. Singere, R.S. Guenette, Cancer Res. 61 (2001) 2602-2608. [g] P. Kafarski, B. Lejczak, J. Mol,
Catal. B Enzym. 29 (2004) 99-104. [d] D.V. Patel, K. Rielly-Gauvin, D.E. Ryono, C.A. Free, W.L. Rogers,
S.A. Smith, J.M. DeForrest, R.S. Oehl, E.W. Petrillo Jr., J. Med. Chem. 38 (1995) 4557-4569. [i] B.
Stowasser, K.H. Budt, L. Jian-Qi, A. Peyman, D. Ruppert, Tetrahedron Lett. 33 (1992) 6625-6628. [j] J.M.
Hwang, S.H. Yeom, K.Y. Jung, Bull. Korean Chem. Soc. 28 (2007) 821-826. S.C. Fields, Tetrahedron 55
(1999) 12237.
B. Kaboudin, Tetrahedron Lett. 44 (2003) 1051-1053. [b] H. Firouzabadi, N. Iranpoor, S. Sobhani, Synth.
Commun. 34 (2004) 1463—-1471. [c] B. lorga, F. Eymery, P. Savignac, Tetrahedron 55 (1999) 2671-2686. [d]
H. Firouzabadi, N. Iranpoor, S. Sobhani, Z. Amoozgar, Synthesis (2004) 1771-1774.
H.I. EI-Subbagh, S.M. Abu-Zaid, M.A. Mahran, F.A. Badria, A.M. Alofaid, J. Med. Chem. 43 (2000) 2915—
2921. [b] R. Gupta, A.K. Gupta, S. Paul, Ind. J. Chem. 39B (2000) 847—-852.
Abbott, A. P., Bell, T. J., Handa, S., & Stoddart, B. (2005). Green Chemistry, 7(10), 705—707. b) Del Monte,
F., Carriazo, D., Serrano, M. C., Gutierrez, M. C., & Ferrer, M. L. (2014).ChemSusChem, 45(24), 999-1009.
Honga S. b, Yuana Y, Qiuru Y, Ling C., Denga J., Chena W., Liana H, Mota-Moralesc J.D, Liimatainenb H.,
Carbo. Polymer 2019 (220) 211-218. b] Abbott, A. P., Bell, T. J., Handa, S., & Stoddart, B. (2005) Green
Chemistry, 7(10), 705-707.

[10]. Meth-Cohn, O.; Narine, B.; Tarnowski, B. J. Chem. Soc. Perkin Trans-I 1981, 1520.
[11]. Abbott, A. P., Capper, G., Davies, D. L., & Rasheed, R. (2004). Inorganic Chemistry, 43(11), 3447-3452.

Copyright to IJARSCT DOI: 10.48175/IJARSCT-2369 163
www.ijarsct.co.in



