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C1oHgNO3; MW: 215; Yield, 80%; mp 181-183 °C;
IR (KBr) 3120-2801 (OH), 1716 (C=0) cm™; 'H NMR
(CDCly) 6 13.3 (bs, 1H, COOH), 8.27-8.25 (m, 2H, Hyg,
Pyr), 7.43-7.39 (m, 2H, Hys, Ph-O), 7.24-7.19 (m, 2H,
H, Ph-O, Hs, Pyr), 7.11-7.10 (m, 2H, Hy, Ph-O).
el S 955 (o i ) I5-Y) Y
C1oHgCINO;, MW: 249.5; Yield, 51%; mp 185-187 °C;
IR (KBr) 3088-2806 (OH), 1700 (C=0) cm™; 'H NMR
(CDCl;) & 13.40 (bs, 1H, COOH), 8.30-8.27 (m, 1H, H,,
Pyr), 8.24-8.22 (m, 1H, Hg, Pyr), 7.56 (dd, J =8.0, 1.5 Hz,
1H, H, Ph-O), 7.42-7.39 (m, 1H, Hs, Ph-0), 7.30-7.27 (m,
2H, Hyg, Ph-0), 7.25-7.22 (M, 1H, Hs, Pyr).
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C,HgFNOs; MW: 233, Yield, 63%; mp 188-190 °C;
IR (KBr) 3078-2817 (OH),1700 (C=0) cm™; '"H NMR
(CDCly) & 13.27 (bs, 1H, COOH), 8.26-8.24 (m, 2H,
Hag, Pyr), 7.26-7.21 (m, 3H, Hys, Ph-O, Hs, Pyr), 7.17-
7.14 (m, 2H, H,¢, Ph-0).
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C1oH1oFN3O,; MW: 247; Yield, 95%; mp 202-204
°C; IR (KBr) 3320, 3192 (NH), 1655 (C=0) cm™; *H
NMR(CDCls) & 9.54 (bs, 1H, NH), 8.15 (dd, J = 5.0, 2.0
Hz, 1H, Hg, Pyr), 8.04 (dd, J = 7.5, 2.0 Hz, 1H, Hy, Pyr),
7.27-7.21 (m, 5H, Hs, Pyr & arom), 4.60 (bs, 2H, NH,);
92310 g 95 (oS 23T
C1oH11N30,; MW: 229; Yield, 92%; mp 201-203 °C;
IR (KBr) 3320, 3272 (NH), 1642 (C=0) cm™; 'H NMR
(CDCl3) 8 9.03 (bs, 1H, NH), 8.62 (dd, J = 7.5, 2.0 Hz,
1H, Hy, Pyr), 8.22 (dd, J=4.5, 2.0 Hz, 1H, Hg, Pyr),
7.45 (t, J = 7.5 Hz, 2H, H35, Ph-0), 7.30 (t, J = 7.5 Hz,
1H, Hy, Ph-0), 7.18-7.13 (m, 3H, H, 6, Ph-O & Hs, Pyr),
4.23 (bs, 2H, NH,);
9251 i 95 (oS 928 9 - V)-Y
C1,H10CIN3O,; MW: 263.5; Yield, 94%; mp 217-219
°C; IR (KBr) 3307, 3190 (NH), 1646 (C=0) cm™; 'H
NMR (CDCly) & 9.53 (bs, 1H, NH), 8.14 (dd, J = 5.0,
2.0 Hz, 1H, He, Pyr), 8.09 (dd, J = 7.5, 2.0 Hz, 1H, H,,
Pyr), 7.56 (dd, J = 8.0, 1.5 Hz, 1H, H,, Ph-O), 7.44-7.38
(m, 2H, Hsg, Ph-0), 7.31-7.28 (m, 1H, H,, Ph-0), 7.23
(dd, J=7.5,5.0 Hz, 1H, Hs, Pyr), 4.63 (bs, 2H, NH,);
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Cy4H1sNOs; MW: 243; Yield, 68%; mp 48-50 °C; IR
(KBr) 1731 (C=0) cm™ 'H NMR (CDCl;)  8.27-8.25
(M, 2H, Hyg, Pyr), 7.41 (t, J = 8.0 Hz, 2H, Hys, Ph-0),
7.21 (t, J = 8.0 Hz, 1H, H,, Ph-0), 7.16 (d, J = 8.0 Hz, 2H,
Ha6, Ph-0), 7.05 (dd, J = 7.5, 4.5 Hz, 1H, Hs, Pyr), 4.40 (q,
J=7.0Hz, 2H, CH,), 1.39 (t, J = 7.0 Hz, 3H, CH3);
OU $5 (oS 9209 15— T)- V- Ll
C14H1.CINO;; MW: 277.5; Yield, 70%; mp 58-59
°C; IR (KBr) 1710 (C=0) cm™; 'H NMR (CDCl;) &
8.29 (dd, J = 7.5, 2.0 Hz, 1H, Hy, Pyr), 8.23 (dd, J = 5.0,
2.0 Hz, 1H, He, Pyr), 7.47 (dd, J = 8.0, 1.5 Hz, H;, Ph-
0), 7.35-7.31 (m, 1H, Hs, Ph-0), 7.26 (dd, J = 8.5, 2.0
Hz, 1H, Hg, Ph-0), 7.21-7.18 (m, 1H, H,, Ph-0), 7.07
(dd, J = 7.5, 5.0 Hz, 1H, Hs, Pyr), 4.43 (q, J = 7.0 Hz,
2H, CH,), 1.40 (t, J = 7.0 Hz, 3H, CH);
Ol §5 (oS 9289 818-F)-Y L1
Ci4H1,FNO3; MW: 261; Yield, 71%; mp 90-92 °C;
IR (KBr) 3083(CH, aromatic), 1726 (C=0) cm™; 'H
NMR (CDCls) & 8.23-8.21(m, 2H, Hyg, Pyr), 7.14-7.06
(m, 5H, Hs, Pyr and arom ), 4.41 (g, J = 7.0 Hz, 2H,
CH,), 1.39 (t, J = 7.0 Hz, 3H, CHy);
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& Hs, Pyr), 429 (q, J = 7 Hz, 2H, CH,), 1.34 (t, J = 7
Hz, 3H, CHy);
(Y= (oS 939, 5-Y) - V]-0- (oS g51-¥
Jo3b y-FeVe)-fH
Ci5H15CIN,O,; MW: 316 ; Yield, 81%; mp 113-115
°C ; IR (KBr) 3165 (NH), 1572 (NH) cm™; 'H NMR
(CDCly) & 13.47 (bs, 1H, NH), 8.43 (d, J = 7 Hz, 1H,
H,, Pyr), 8.14 (dd, J = 4.5, 1.5 Hz, 1H, Hg, Pyr), 7.57
(dd, J = 8, 1.5 Hz, 1H, H;, Ph-O), 7.45-7.39 (m, 2H,
Hys, Ph-O), 7.32-7.26 (m, 2H, He, Ph-O & Hs, Pyr),
4.31(q, J =7 Hz, 2H, CH,), 1.34 (t, J = 7 Hz, 3H, CHy);
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Jo3b y-Fe¥e)-FH
Ci15H13FN4O,; MW: 300; Yield, 77%; mp 157-159 °C
: IR (KBr) 3304 (NH), 1580 (NH) cm™ 'H NMR
(CDCly) 5 13.46 (bs, 1H, NH), 8.40 (dd, J = 8, 2 Hz,
1H, H,, Pyr), 8.17 (dd, J = 5, 2 Hz, 1H, Hg, Pyr), 7.28-
7.25 (m, 4H, Ph-0), 7.13 (dd, J = 8, 5 Hz, 1H, Hs, Pyr),
4.29 (9, J =7 Hz, 2H, CH,), 1.34 (t, J = 7 Hz, 3H, CH);
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C13HeCIN,O,; MW: 288; Yield, 85%; mp 213-215
°C ; IR (KBr) 3328 (NH), 1662 (NH) cm™; ‘H NMR
(CDCls) 6 8.26 (dd, J = 7.5, 2 Hz, 1H, H,, Pyr), 8.18
(dd, J =5, 2 Hz, 1H, Hg, Pyr), 7.57 (dd, J = 8, 1 Hz, 1H,
Hs , Ph-0), 7.44-7.40 (m, 1H, Hs, Ph-0), 7.36-7.30 (m,
5H, Hs, Pyr & Hyg, Ph-O & NH));
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Ci3HgFN4O,; MW: 272; Yield, 91%; mp 181-183 °C;
IR (KBr) 3421 (NH), 1638 (NH) cm™; 'H NMR
(CDCl3) & 8.24-8.20 (m, 2H, H,g, Pyr), 7.34 (bs, 2H,
NH,), 7.29-7.19 (m, 5H, Hs, Pyr & arom);
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CisH14N4Oy; MW: 282; Yield, 78%; mp 95-97 °C ;
IR (KBr) 3409 (NH), 1580 (NH) cm™; 'H NMR
(CDCls) 6 13.44 (bs, 1H, NH), 8.38 (d, J = 7 Hz, 1H,
H,, Pyr), 8.17 (dd, J =5, 2 Hz, 1H, He, Pyr), 7.43 (t, J =
7.5 Hz, 2H, Hys, Ph-0), 7.27-7.20 (m, 4H, Hy4g, Ph-O
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NMR (CDCls) 6 8.32 (d, J = 7 Hz, 1H, H,, Pyr), 8.20
(d, J =4 Hz, 1H, Hg, Pyr), 7.44 (t, J = 7.5 Hz, 2H, Has,
Ph-0), 7.28-7.21 (M, 4H, H,4s, Ph-O & Hs, Pyr), 2.67
(s, 3H, SCHy);
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C14H10CIN3O,S; MW: 319; Yield, 75%; mp 128-130
°C : IR (KBr) 3082 (CH, aromatic) cm™; '"H NMR
(CDCly) & 8.43 (dd, J=7.5, 2 Hz, 1H, Hy, Pyr), 8.29
(dd, J = 4.5, 2 Hz, 1H, He, Pyr), 7.60 (t, J = 8.5 Hz, 1H,
Hs, Ph-0), 7.44-7.41 (m, 1H, Hs, Ph-0O), 7.38-7.30 (m,
3H, Hyg, Ph-O & Hs, Pyr), 2.76 (s, 3H, SCH3);
Jio— 0= (=¥ (20 (oS 939,913 F)-T)-V
JajbolusT - Fo¥o)- (s
C14H10FN3O,S; MW: 303; Yield, 78%; mp 160-162
°C ; IR (KBr) 3049 (CH, aromatic) cm™; 'H NMR
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Design, synthesis, molecular docking study and biological evaluation of
heteroaryl 2-phenoxypyridin-3-yl derivatives as lipoxygenase enzyme
inhibitors

Zeinab Najjari*, Johreh Mirjalili', Hamid Nadri', Faezeh Rabbani', Alireza Moradi'’

Introdution: Lipoxygenase enzyme is responsible for biosynthesis of leukotrienes that possess various
pharmacological effects in the body. The beneficial therapeutic effects of lipoxygenase inhibitors have been
proved in some diseases such as asthma, cancer and Alzheimer’s disease. So, the lipoxygenase inhibitors
could be used in the treatment of some diseases and pathological conditions. In this study, heteroaryl 2-
phenoxypyridine-3-yl derivatives have been synthesized and evaluated as lipoxygenase inhibitors.

Methods: In this basic-applied study, the desired derivatives were synthesized in multiple steps using
convenient methods. Then, the structure of compounds was validated using infrared, mass and nuclear
magnetic resonance spectroscopy. Finally, lipoxygenase inhibitory activity of compounds was evaluated and
molecular docking studies was performed on the most active compound.

Results: All target compounds were synthesized in good yields and showed good inhibitory activity against
lipoxygenase (ICsp =100-179 puM) in comparison to Quercetin (ICs, = 58.5 uM) as standard inhibitor. The
compound 7a (5-(2-phenoxypyridine-3-yl)-1, 3, 4-oxadiazole-2(3H)-thione) showed the most potent activity
and the molecular docking studies showed that this compound was well fitted in the active site of enzyme.
Conclusion: The synthesized compounds have shown good inhibitory activity against lipoxygenase and the
molecular docking studies show that these compounds are able to fit in the active site of enzyme. Therefore,
the target compounds could be used as lead compounds for further studies to find novel lipoxygenase
inhibitor drugs.
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