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ABSTRACT 
 Herein, we have depicted 
pyridine under correlation with different solvents, temperatures and different mole percentage of 
CuCl optimizations shown in Scheme 
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INTRODUCTION 

Chemotherapy isbroadly
therapy or as an adjunct therapy before and/or after another treatment [
chemotherapy use is restricted as
cells, and unwanted side belongings
regular extracts with anti-cancer activity 

 Different types of heterocyclic derivatives such as isoxazole are used extensively as 
agrochemicals in medicine; indeed, they are efficient in anti
Investigators have found that the isoxazole ring imparts it with anti
hypoglycemic [12], ache killing, bactericidal [

Pyridine is a precisemutual
applications in functional nano-materials, as 
asymmetric catalysis [16-17]. In organic chemistry, pyridine and its derivatives play 
roles [18].Herein, we label the
below. 
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Herein, we have depicted  the three step synthesis of 6-(isoxazol-5
under correlation with different solvents, temperatures and different mole percentage of 

optimizations shown in Scheme I, tables 1 to 4 and further confirmed by spectral analysis.
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Graphical Abstract 

yl) furo [3,2-b]pyridine, DIAD, Hydrazine, m-CPBA, 

broadly used, mostly against unfeasible cancer [1], as the primary 
therapy or as an adjunct therapy before and/or after another treatment [2

as it has feeble effectiveness, trifling selectivity 
belongings such as alopecia, queasiness, and vomiting [

cancer activity wereestimated in past 15 years [5]. 

Different types of heterocyclic derivatives such as isoxazole are used extensively as 
agrochemicals in medicine; indeed, they are efficient in anti-cancer chemotherapy [

have found that the isoxazole ring imparts it with anti-proliferative 
killing, bactericidal [13-14], and anti-inflammatory [15

precisemutual solvent in organic laboratories, its offshoots
materials, as chief ligands for organometallic compounds, and in 

7]. In organic chemistry, pyridine and its derivatives play 
thesynthesis of 6-(isoxazol-5-yl) furo [3,2-b]pyridine
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, Solvent and Temperature effects of       

Himayatnagar, Moinabad, 

506371, (TS) 

5-yl) furo [3,2-b] 
under correlation with different solvents, temperatures and different mole percentage of 

tables 1 to 4 and further confirmed by spectral analysis. 

CPBA, TfOH, CuCl 

], as the primary 
2]. Furthermore, 

selectivity alongside target 
such as alopecia, queasiness, and vomiting [3-4]. Many 

Different types of heterocyclic derivatives such as isoxazole are used extensively as 
cancer chemotherapy [6-9]. 

proliferative [10-11], 
15] activities. 

offshoots have diverse 
ligands for organometallic compounds, and in 

7]. In organic chemistry, pyridine and its derivatives play dynamic 
b]pyridine as shown 
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EXPERIMENTAL SECTION 

N

O

OH

i

NO

1

, DIAP,TPP, THF, NH

O

O

i

iii m-CPBA,TfOH, Solvent,reflux

 

Synthetic Steps: 

Step-i: Synthesis of 2-(3-(furo[3,2

To a stirred solution of 3-(furo[3,2
added TPP (1.5 eq) and DIAD (
phthalimide (1.2 eq) and stirred at RT for 12 h. The progress of 
TLC. After completion of the reaction mixture was diluted with sat NH
extracted with EtoAc(3x100 mL). The combined organic layer was washed with water (200 mL), 
brine (200 mL), dried over anhydrous sodium s
The crude compound was purified by gradient column chromatography (eluted with 20% EtOAc 
in Hexane) to 2-(3-(furo[3,2-b]pyridin
as light brownish solid. 

 

Step-ii: Synthesis of 3-(furo[3,2

To a stirred solution of 
dione (2)(1.0 eq ), in THF (10 v) was  added Hydra
°C for 2 h. The progress of the reaction was monitored by TLC. After completion of the reaction 
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N

O

NH2

N

O

O

ii iii

2 3

THF, 0 0C RT, 12h ii NH2-NH2.H2O 60 0C, 2h

Solvent,reflux

(furo[3,2-b]pyridin-6-yl)prop-2-yn-1-yl)isoindoline-

(furo[3,2-b]pyridin-6-yl)prop-2-yn-1-ol(1) (1.0 eq), in THF (10 v) 
(2.0 eq) at 0 °C then stirred at room Temperature 1h. And added 

phthalimide (1.2 eq) and stirred at RT for 12 h. The progress of the reaction was monitored by 
TLC. After completion of the reaction mixture was diluted with sat NH4Cl solution (10 V), 
extracted with EtoAc(3x100 mL). The combined organic layer was washed with water (200 mL), 
brine (200 mL), dried over anhydrous sodium sulphate and concentrated under reduced pressure. 
The crude compound was purified by gradient column chromatography (eluted with 20% EtOAc 

b]pyridin-6-yl)prop-2-yn-1-yl)isoindoline-1,3-dione 

(furo[3,2-b]pyridin-6-yl)prop-2-yn-1-amine (3) 

To a stirred solution of 2-(3-(furo[3,2-b]pyridin-6-yl)prop-2-yn-1-yl)isoindoline
in THF (10 v) was  added Hydrazine hydrate(5.0 eq)at 0 °C then stirred at 0 

°C for 2 h. The progress of the reaction was monitored by TLC. After completion of the reaction 
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2h

-1,3-dione  (2) 

, in THF (10 v) was 
at 0 °C then stirred at room Temperature 1h. And added 

the reaction was monitored by 
Cl solution (10 V), 

extracted with EtoAc(3x100 mL). The combined organic layer was washed with water (200 mL), 
ulphate and concentrated under reduced pressure. 

The crude compound was purified by gradient column chromatography (eluted with 20% EtOAc 
dione (2) (yield: 55%) 

yl)isoindoline-1,3-
at 0 °C then stirred at 0 

°C for 2 h. The progress of the reaction was monitored by TLC. After completion of the reaction 
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mixture was diluted with water (10 V), extracted with EtoAc(3x100 mL). The combined organic 
layer was washed with water (200 mL), brin
and concentrated under reduced pressure. The crude compound was purified by gradient column 
chromatography (eluted with 60 % EtOAc in Hexane) to 3
amine (3) (yield: 62%) as pale brown solid.
 

Step-iii: Synthesis of 6-(isoxazol
3-(furo[3,2-b]pyridin-6-yl)prop-2
2.0 equiv.), Solvent (5 mL), stir under nitrogen atmosphere at room temperature 
then addtrifluoromethanesulfonic acid (1.0 mmol, 2.0 equiv.), heat at reflux under atmosphere of 
airfor 2 hr, oxidation of propargylamines to the 
equiv.) intra-molecular cyclization of the 

N

O

OH

i

NO

1

, DIAP,TPP, THF, NH

O

O

i

iii m-CPBA,TfOH, Solvent,reflux

Scheme I Three –Step synthesis of 6

RESULTS AND DISCUSSIONS

3-(furo[3,2-b]pyridin-6-yl)prop

MF: C10H7NO2 , BP:384-3850C, 
Hz, 2H), 6.99 (d, J = 7.5 Hz, 1H), 4.45 (s, 2H), 0.55 (s, 1H)
154.69, 147.71, 145.26, 117.84 , 116.05,
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mixture was diluted with water (10 V), extracted with EtoAc(3x100 mL). The combined organic 
layer was washed with water (200 mL), brine (200 mL), dried over anhydrous sodium sulphate 
and concentrated under reduced pressure. The crude compound was purified by gradient column 
chromatography (eluted with 60 % EtOAc in Hexane) to 3-(furo[3,2-b]pyridin-6

brown solid. 

(isoxazol-5-yl)furo[3,2-b]pyridine(4) 

2-yn-1-amine (3)(0.5 mmol, 1.0 equiv.), m-CPBA (1.0 mmol, 
(5 mL), stir under nitrogen atmosphere at room temperature 

then addtrifluoromethanesulfonic acid (1.0 mmol, 2.0 equiv.), heat at reflux under atmosphere of 
oxidation of propargylamines to the agreeing oximes monitored
molecular cyclization of the end, isoxazole -pyridine bearing light purple colour

N

O

NH2

N

N

O

O

ii iii

2 3

THF, 0 0C RT, 12h ii NH2-NH2.H2O 60 0C, 2h

Solvent,reflux

Step synthesis of 6-(isoxazol-5-yl) furo [3,2-b] pyridine

AND DISCUSSIONS 

yl)prop-2-yn-1-ol   (1): 

N

O

OH

1  

 

C, 1H NMR (400 MHz, CDCl3) δ 8.74 (s, 1H), 8.01 (d, 
= 7.5 Hz, 1H), 4.45 (s, 2H), 0.55 (s, 1H),13C NMR (100 MHz, CDCl

, 117.84 , 116.05, 113.30 , 88.01, 79.41 , 49.44, 
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mixture was diluted with water (10 V), extracted with EtoAc(3x100 mL). The combined organic 
e (200 mL), dried over anhydrous sodium sulphate 

and concentrated under reduced pressure. The crude compound was purified by gradient column 
6-yl)prop-2-yn-1-

CPBA (1.0 mmol, 
(5 mL), stir under nitrogen atmosphere at room temperature for 30 minutes, 

then addtrifluoromethanesulfonic acid (1.0 mmol, 2.0 equiv.), heat at reflux under atmosphere of 
monitored by CuCl (0.15 

pyridine bearing light purple colour. 

N

O

O

4

] pyridine 

δ 8.74 (s, 1H), 8.01 (d, J = 30.2 
100 MHz, CDCl3) δ 

113.30 , 88.01, 79.41 , 49.44, ESI m/z: 
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173.10,Elemental Analysis: (Found)
8.09. 

2-(3-(furo[3,2-b]pyridin-6-yl)prop

MF: C18H10N2O3 , BP:673-6740

7.82 (d, J = 7.3 Hz, 3H), 7.47 (s, 
170.23, 154.69, 147.71, 145.46, 132.21
302.10, Elemental Analysis: (Found)
9.27. 

3-(furo[3,2-b]pyridin-6-yl)prop

MF: C10H8N2O, BP: 363-364 0C, 
(s, 1H), 6.92 (s, 1H), 3.39 (s, 2H), 1.17 (s, 
145.26, 117.84, 116.05, 113.30
(Found) C, 69.88; H, 4.69; N, 16.29; 

6-(isoxazol-5-yl)furo[3,2-b]pyridine

MF: C10H6N2O2 , BP:386-387 0C, 
(s, 1H), 7.67 – 7.44 (m, 2H), 6.97 (s, 1H)
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(Found)C, 69.48; H, 4.08; N, 8.11; (Calcd)C, 69.36; H, 4.07; N, 

yl)prop-2-yn-1-yl)isoindoline-1,3-dione  (2): 

N

O

N OO

2

 
0C, 1H NMR (400 MHz, CDCl3) δ 8.41 (s, 1H), 8.12 (s, 1H), 

= 7.3 Hz, 3H), 7.47 (s, 2H), 6.90 (s, 1H), 4.37 (s, 2H), 13C NMR (100 MHz, CDCl
7.71, 145.46, 132.21, 125.48, 117.84, 114.67, 94.75 , 90.32 , 32.04

(Found)C, 71.64; H, 3.34; N, 9.29; (Calcd)C, 71.52; H, 3.33; N, 

yl)prop-2-yn-1-amine   (3): 

N

O

NH2

3  

C, 1H NMR (400 MHz, CDCl3) δ 8.56 (s, 1H), 7.98 (s, 1H), 7.83 
(s, 1H), 6.92 (s, 1H), 3.39 (s, 2H), 1.17 (s, 2H), 13C NMR (100 MHz, CDCl3) δ 15

7.84, 116.05, 113.30, 91.53, 74.58, 29.49, ESI m/z:172.10, Elemental Analysis: 
C, 69.88; H, 4.69; N, 16.29; (Calcd) C, 69.76; H, 4.68; N, 16.27. 

b]pyridine(4): 

N

O

N O

4  

C, 1H NMR (400 MHz, CDCl3) δ 8.84 (s, 1H), 8.23 (s, 1H), 7.88 
7.44 (m, 2H), 6.97 (s, 1H),13C NMR (100 MHz, CDCl3) δ 164.65 
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C, 69.36; H, 4.07; N, 

δ 8.41 (s, 1H), 8.12 (s, 1H), 
100 MHz, CDCl3) δ 

94.75 , 90.32 , 32.04,ESI m/z: 
C, 71.52; H, 3.33; N, 

δ 8.56 (s, 1H), 7.98 (s, 1H), 7.83 
δ 154.69, 147.71, 

172.10, Elemental Analysis: 

δ 8.84 (s, 1H), 8.23 (s, 1H), 7.88 
δ 164.65 , 154.69 , 
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154.21 ,147.65, 144.35, 140.08 , 136.17 
Analysis: (Found)C, 64.64; H, 3.2

 

Optimization of reaction conditions

Table 1. Screening of Solventa 

N

NH2 3

Entry 
1 
2 
3 
4 
5 
6 

aReaction condition: 3(0.5 mmol, 1.0 equiv.), 

(5 mL), stir under nitrogen atmosphere at room temperature for 30 minutes, then add

trifluoromethanesulfonic acid (1.0 mmol, 2.0 equiv.), heat at reflux under atmosphere of 

airfor two hours; bIsolated yield. 

After screening, the optimal solvent is 

Table 2. Screening of Temperature

N

NH2 3
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4.35, 140.08 , 136.17 , 116.05, 113.12, 98.69, ESI m/z:186.04
; H, 3.26; N, 15.07; (Calcd)C, 64.52; H, 3.25; N, 15.05

Optimization of reaction conditions 

 

O

N

O

N O

4

m-CPBA (2.0 equiv.)
then TfOH (2.0 equiv.)

Solvent, reflux

Solvent Yield (%) b 
THF 61 

1,4-dioxane 61 
DCE 60 

EtOAc 65 
DCM 45c 

CH3CN 45 
(0.5 mmol, 1.0 equiv.), m-CPBA (1.0 mmol, 2.0 equiv.), Solvent

under nitrogen atmosphere at room temperature for 30 minutes, then add

trifluoromethanesulfonic acid (1.0 mmol, 2.0 equiv.), heat at reflux under atmosphere of 

Isolated yield. c Incomplete consumption of oxime intermediate.

After screening, the optimal solvent is EtOAc. 

Table 2. Screening of Temperaturea 

O

N

O

N O

4

m-CPBA (2.0 equiv.)
then TfOH (2.0 equiv.)

EtOAc, Temperature
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186.04, Elemental 
C, 64.52; H, 3.25; N, 15.05. 

 

Solvent 

under nitrogen atmosphere at room temperature for 30 minutes, then add 

trifluoromethanesulfonic acid (1.0 mmol, 2.0 equiv.), heat at reflux under atmosphere of  

Incomplete consumption of oxime intermediate. 
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Entry 
1 
2 
3 
4 c 

 

aReaction condition: 3(0.5 mmol, 1.0 equiv.), 
(5mL), stir under nitrogen atmosphere at room temperature for 30 minutes, then add
trifluoromethanesulfonic acid (1.0 mmol, 2.0 equiv.), heat at reflux under atmosphere of 
airfor two hours; bIsolated yield; 
screening, the optimal temperature is 
 
Table 3. Screening of Acidsa 

N

O

NH2 3

Entry
1 
2 
3 
4 
5 
6 
7 
8 
9 

 

aReaction condition: 3 (0.5 mmol, 1.0 equiv.), 
stir under nitrogen atmosphere at room temperature for 30 minutes, then add 
equiv.), heat at reflux under atmosphere of air for two hours; 
the optimal Lewis acid is CuCl. 
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Temperature (0C) Yield (%) b 
60 51 
70 54 

reflux 65 
90 51 

(0.5 mmol, 1.0 equiv.), m-CPBA (1.0 mmol, 2.0 equiv.), EtOAc 
(5mL), stir under nitrogen atmosphere at room temperature for 30 minutes, then add
trifluoromethanesulfonic acid (1.0 mmol, 2.0 equiv.), heat at reflux under atmosphere of 

Isolated yield; c The reaction was carried out in sealed tube.After 
screening, the optimal temperature is reflux. 

O

N

O

N O

4

m-CPBA (2.0 equiv.)
then Acid (2.0 equiv.)

EtOAc, reflux

 

Entry Acid Yield (%) b 
H2SO4 60 

CF3COOH 62 
CF3SO3H 65 

CuCl 84 
CuI 78 

CuCl2 74 
Cu(OAc)2 81 

EeCl3 72 
ZnCl2 70 

(0.5 mmol, 1.0 equiv.), m-CPBA (1.0 mmol, 2.0 equiv.), EtOAc (5mL), 
stir under nitrogen atmosphere at room temperature for 30 minutes, then add Acid
equiv.), heat at reflux under atmosphere of air for two hours; b Isolated yield. 
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CPBA (1.0 mmol, 2.0 equiv.), EtOAc  
(5mL), stir under nitrogen atmosphere at room temperature for 30 minutes, then add 
trifluoromethanesulfonic acid (1.0 mmol, 2.0 equiv.), heat at reflux under atmosphere of  

rried out in sealed tube.After  

O

 

CPBA (1.0 mmol, 2.0 equiv.), EtOAc (5mL), 
Acid(1.0 mmol, 2.0 

Isolated yield. After screening, 
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Table 4. Screening the equiv. of CuCl 
 

N

O

NH2 3

Entry 
1 
2 
3 
4 

aReaction condition: 3 (0.5 mmol, 1.0 equiv.), 
mL), stir under nitrogen atmosphere at room temperature for 30 minutes, then add 
heat at reflux under atmosphere of air for two hours; 
optimal equiv. of CuCl is 0.15. 
 
CONCLUSION  

Three –Step synthesis of 6-(isoxazol
promising yields,  under solvent, temperature and mole percentage of catalyst optimizations 
studied and correlated in tabulations

REFERENCES 
 
[1] C.-Y. Huang, D.-T. Ju, C.-F. Chang, P. M. Reddy, and B. K. Velmurugan,“A review on the 
effects of current chemotherapy drugs and natural agents in treating non
BioMedicine, vol. 7, no. 4, pp. 23
[2] M. Arruebo, N. Vilaboa, B. Sáez
treatment therapies,” Cancers, vol. 3, no. 3, pp. 3279
[3] R. Oun, Y. E. Moussa, and N. J. Wheate, “The side effects of platinum
drugs: a review for chemists,” Dalton Transactions
[4] M. S. Aslam, S. Naveed, A. Ahmed, Z. Abbas, I. Gull, and M. A. Athar, “Side effects of 
chemotherapy in cancer patients and evaluation of patients opinion about starvation based 
differential chemotherapy,” Journal of Cancer Therapy
[5] N. A. Jaradat, S. Al-lahham, A. N. Zaid et al., “Carlinacuretum plant phytoconstituents, 
enzymes inhibitory and cytotoxic activity on cervical epithelial carcinoma and col
lines,” European Journal of Integrative Medicine

ISSN:2366

Volume VIII Issue II DECEMBER 2023 www.zkginternational.com

  

   

Table 4. Screening the equiv. of CuCl a 

O

N

O

N O

4

m-CPBA (2.0 equiv.)
then CuCl

EtOAc, reflux

 
CuCl (equiv.) 4 Yield (%) b 

0.1 80 
0.15 84 
0.2 84 
0.5 84 

 
(0.5 mmol, 1.0 equiv.), m-CPBA (1.0 mmol, 2.0 equiv.), EtOAc (5

mL), stir under nitrogen atmosphere at room temperature for 30 minutes, then add 
heat at reflux under atmosphere of air for two hours; bIsolated yield. After screening, the 

(isoxazol-5-yl) furo [3,2-b]pyridine has been developed with 
nt, temperature and mole percentage of catalyst optimizations 

and correlated in tabulations. 

F. Chang, P. M. Reddy, and B. K. Velmurugan,“A review on the 
effects of current chemotherapy drugs and natural agents in treating non–small cell lung cancer,” 

, vol. 7, no. 4, pp. 23–23, 2017.  
boa, B. Sáez-Gutierrez et al., “Assessment of the evolution of cancer 

, vol. 3, no. 3, pp. 3279–3330, 2011.  
] R. Oun, Y. E. Moussa, and N. J. Wheate, “The side effects of platinum-based chemotherapy 

Dalton Transactions, vol. 47, no. 19, pp. 6645–6653, 
] M. S. Aslam, S. Naveed, A. Ahmed, Z. Abbas, I. Gull, and M. A. Athar, “Side effects of 

chemotherapy in cancer patients and evaluation of patients opinion about starvation based 
Journal of Cancer Therapy, vol. 5, no. 8, pp. 817–822, 

lahham, A. N. Zaid et al., “Carlinacuretum plant phytoconstituents, 
enzymes inhibitory and cytotoxic activity on cervical epithelial carcinoma and col

European Journal of Integrative Medicine, vol. 30, article 100933, 2019. 

ISSN:2366- 1313 

  

 581 

O

 

 

CPBA (1.0 mmol, 2.0 equiv.), EtOAc (5 
mL), stir under nitrogen atmosphere at room temperature for 30 minutes, then add CuCl, 

After screening, the  

has been developed with 
nt, temperature and mole percentage of catalyst optimizations were 

F. Chang, P. M. Reddy, and B. K. Velmurugan,“A review on the 
small cell lung cancer,” 

Gutierrez et al., “Assessment of the evolution of cancer 

based chemotherapy 
6653, 2018.  

] M. S. Aslam, S. Naveed, A. Ahmed, Z. Abbas, I. Gull, and M. A. Athar, “Side effects of 
chemotherapy in cancer patients and evaluation of patients opinion about starvation based 

822, 2014.  
lahham, A. N. Zaid et al., “Carlinacuretum plant phytoconstituents, 

enzymes inhibitory and cytotoxic activity on cervical epithelial carcinoma and colon cancer cell 
 



Volume VIII Issue II DECEMBER 2023 www.zkginternational.com
          

 

  
 
  
 

[6] M. M. Hawash and S. N. Baytas, “Antiproliferative activities of some biologically important 
scaffolds,” FABAD Journal of Pharmaceutical Sciences
[7] P. Nathan, M. Zweifel, A. R. Padhani et al., “Phase I trial of combretastatin A4 phosphate 
(CA4P) in combination with bevacizumab in patients with advanced cancer,” 
Research, vol. 18, no. 12, pp. 3428
[8] E. Abma, S. Daminet, P. Smets, Y. Ni, and H. De Rooster, “Combretastatin A4
and its potential in veterinary oncology: a review,” 
15, no. 1, pp. 184–193, 2017.  
[9] S. Shahinshavali, R. Sreeniva
anticancer activity of amide derivatives of 1, 2
Journal of General Chemistry, vol. 89, no. 2, pp. 324
 [10] J.-P. Yong, C.-Z. Lu, and X. 
moiety containing quinazoline derivatives and preliminarily in vitro anticancer activity,” 
Cancer Agents in Medicinal Chemistry
[11] R. N. Kumar, G. J. Dev, N. Ravikumar et al.,“Synthesis of novel triazole/isoxazole 
functionalized 7-(trifluoromethyl)pyrido[2,3
anticancer and antibacterial agents,” 
pp. 2927–2930, 2016.  
[12] C. A. Kumar, B. Veeresh, K. Ramesha et al.,“Antidiabetic studies of 1
piperazine sulfonamide and carboxamide derivatives,” 
pages, 2017.  
[13] V. K. Govindappa, J. Prabhashankar, B. B. A.
Kariyappa, “Synthesis of 3, 5-diaryl
agents,” Pharmacy Chemica, vol. 4, pp. 2283
[14] A. Sysak and B. Obmińska-
new therapeutic agents,” European Journal of Medicinal Chemistry
2017. 
[15] S. R. Pedada, N. S. Yarla, P. J. Tambade et al., “Synthesis of new secretory phospholipase 
A2-inhibitory indole containing isoxazole derivatives as anti
agents,” European Journal of Medicinal Chemistry
[16] H. L. Fraser, M. B. Floyd, and A. C. B. Sosa, “Six
benzo derivatives,” Progress in Heterocyclic Chemistry
17, pp. 261–303, Elsevier, 2005. 
[17] P. Song, L. Hu, T. Yu et al., “Development of a tunable chiral pyridine ligand unit for 
enantioselective iridium-catalyzed C
7349, 2021.  
[18] T. L. S. Kishbaugh, “Six
Progress in Heterocyclic Chemistry
 

ISSN:2366

Volume VIII Issue II DECEMBER 2023 www.zkginternational.com

  

   

] M. M. Hawash and S. N. Baytas, “Antiproliferative activities of some biologically important 
FABAD Journal of Pharmaceutical Sciences, vol. 43, pp. 59–77, 2018

] P. Nathan, M. Zweifel, A. R. Padhani et al., “Phase I trial of combretastatin A4 phosphate 
(CA4P) in combination with bevacizumab in patients with advanced cancer,” 

, vol. 18, no. 12, pp. 3428–3439, 2012.  
] E. Abma, S. Daminet, P. Smets, Y. Ni, and H. De Rooster, “Combretastatin A4

and its potential in veterinary oncology: a review,” Veterinary and Comparative Oncology

] S. Shahinshavali, R. Sreenivasulu, V. Guttikonda, D. Kolli, and M. Rao, “Synthesis and 
anticancer activity of amide derivatives of 1, 2-isoxazole combined 1, 2, 4-thiadiazole,” 

, vol. 89, no. 2, pp. 324–329, 2019. 
Z. Lu, and X. Wu, “Potential anticancer agents. I. Synthesis of isoxazole 

moiety containing quinazoline derivatives and preliminarily in vitro anticancer activity,” 
Cancer Agents in Medicinal Chemistry, vol. 15, no. 1, pp. 131–136, 2014.  

v, N. Ravikumar et al.,“Synthesis of novel triazole/isoxazole 
(trifluoromethyl)pyrido[2,3- _d_ ]pyrimidine derivatives as promising 

anticancer and antibacterial agents,” Bioorganic & Medicinal Chemistry Letters

] C. A. Kumar, B. Veeresh, K. Ramesha et al.,“Antidiabetic studies of 1
piperazine sulfonamide and carboxamide derivatives,” Journal of Applied Chemistry

] V. K. Govindappa, J. Prabhashankar, B. B. A. Khatoon, M. B. Ningappa, and A. K. 
diaryl-isoxazole-4-carbonitriles and their efficacy as antimicrobial 

, vol. 4, pp. 2283–2287, 2012.  
-Mrukowicz, “Isoxazole ring as a useful scaffold in a search for 

European Journal of Medicinal Chemistry, vol. 137, pp. 292

] S. R. Pedada, N. S. Yarla, P. J. Tambade et al., “Synthesis of new secretory phospholipase 
inhibitory indole containing isoxazole derivatives as anti-inflammatory and anticancer 

European Journal of Medicinal Chemistry, vol. 112, pp. 289–297, 2016
6] H. L. Fraser, M. B. Floyd, and A. C. B. Sosa, “Six-membered ring systems: pyridines and 

Progress in Heterocyclic Chemistry, G. W. Gribble and J. A. Joule, Eds., vol. 
.  

7] P. Song, L. Hu, T. Yu et al., “Development of a tunable chiral pyridine ligand unit for 
catalyzed C–H borylation,” ACS Catalysis, vol. 11, no. 12, pp. 7339

8] T. L. S. Kishbaugh, “Six-membered ring systems: pyridine and benzo derivatives,” 
Progress in Heterocyclic Chemistry, vol. 24, pp. 343–391, 2012. 

ISSN:2366- 1313 

  

 582 

] M. M. Hawash and S. N. Baytas, “Antiproliferative activities of some biologically important 
2018.  

] P. Nathan, M. Zweifel, A. R. Padhani et al., “Phase I trial of combretastatin A4 phosphate 
(CA4P) in combination with bevacizumab in patients with advanced cancer,” Clinical Cancer 

] E. Abma, S. Daminet, P. Smets, Y. Ni, and H. De Rooster, “Combretastatin A4-phosphate 
Veterinary and Comparative Oncology, vol. 

sulu, V. Guttikonda, D. Kolli, and M. Rao, “Synthesis and 
thiadiazole,” Russian 

Wu, “Potential anticancer agents. I. Synthesis of isoxazole 
moiety containing quinazoline derivatives and preliminarily in vitro anticancer activity,” Anti-

v, N. Ravikumar et al.,“Synthesis of novel triazole/isoxazole 
_d_ ]pyrimidine derivatives as promising 

Bioorganic & Medicinal Chemistry Letters, vol. 26, no. 12, 

] C. A. Kumar, B. Veeresh, K. Ramesha et al.,“Antidiabetic studies of 1-benzhydryl-
Journal of Applied Chemistry, vol. 6, 240 

Khatoon, M. B. Ningappa, and A. K. 
carbonitriles and their efficacy as antimicrobial 

eful scaffold in a search for 
, vol. 137, pp. 292–309, 

] S. R. Pedada, N. S. Yarla, P. J. Tambade et al., “Synthesis of new secretory phospholipase 
inflammatory and anticancer 

2016. 
membered ring systems: pyridines and 

, G. W. Gribble and J. A. Joule, Eds., vol. 

7] P. Song, L. Hu, T. Yu et al., “Development of a tunable chiral pyridine ligand unit for 
, vol. 11, no. 12, pp. 7339– 

ine and benzo derivatives,” 


