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226 (3 H, s, Me), 3.77 3 H, s, MeO), 3.85 (3 H, s,
MeO), 7.24 (1 H, d, >J= 7.7 Hz, CH), 7.37 (1 H, t, *Jiy
=7.6 Hz, CH), 7.43 (1 H, t,°J="7.6 Hz, CH), 7.56 2 H,
d,*J=78Hz, 2 CH), 7.87 2 H, d, J=7.8 Hz, 2 CH),
796 (1 H, d, *J = 7.6 Hz, CH). *C NMR (125.7 MHz,
CDCls, 6 (ppm)): 21.5 (Me), 51.6 (MeO), 52.7 (MeO),
58.5(C), 59.6 (C), 111.3 (CH), 112.3 (CN), 113.4 (CN),
119.5 (C), 121.5 (CH), 123.7 (CH), 126.6 (2 CH), 131.4
(2 CH), 132.5 (CH), 133.7 (C), 134.6 (C), 1365 (C),
141.2 (C), 1435 (C), 146.7 (C), 147.3 (C), 1514 (C),
164.2 (C=0), 165.6 (C=0), 187.6 (C=0), 189.7 (C=0),
190.5 (C=0); EIMS (70 eV, m/z (%)):519 (M", 10), 475
(78), 31 (100); Anal. Caled for CooH;;N30; (519.47, w.
%), C: 67.05, H: 3.30, N: 8.09, found, C: 67.17, H: 3.42,
N: 8.23.
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FTIR (KB, iy, cm’'): 3268, 1739, 1725, 1698, 1489,
1386 and 1295; "H NMR (500 MHz, CDClL, 6 (ppm)):
128 3 H, t, *Jiyy = 7.4 Hz, Me), 2.85 2 H, q, *Jin =
7.4 Hz, CH,), 3.76 (3 H, s, MeO), 3.85 (3 H, s, MeO),
724 (2 H,d,*J=78Hz 2 CH), 736 (1 H, d, *Jiy =
7.6 Hz, CH), 7.45 (1 H, t,J = 7.6 Hz, CH), 7.53 (1 H,
t,>J=7.6 Hz, CH), 7.85 2 H, d, *J= 7.8 Hz, 2 CH),
7.95 (1 H, d, *J=7.6 Hz, CH); "C NMR (125.7 MHz,
CDCls, 6 (ppm)): 15.7 (Me), 28.5 (CH,), 51.4 (MeO),
52.3 (MeO), 58.5 (C), 60.2 (C), 110.8 (CH), 111.5
(CN), 112.7 (CN), 120.3 (C), 121.8 (CH), 124.2 (CH),
1273 (2 CH), 131.5 (CH), 133.5 (C), 136.3 (2 CH),
137.6 (C), 140.5 (C), 143.6 (C), 144.7 (C), 147.6 (C),
148.5 (C), 151.4 (C), 162.8 (C=0), 163.5 (C=0), 187.6
(C=0), 189.7 (C=0), 190.5 (C=0). EIMS (70 eV, n/z
(%)): 533(M", 10), 489 (68), 31 (100); Anal. Calcd. for
C3oHoN;0; (533.50), C: 67.54, H: 3.59, N: 7.88,
found, C: 67.72, H: 3.74, N: 7.98.
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FTIR (KBr, Ve, cm’): 3345, 1736, 1727, 1587,
1486, 1392 and 1297; 'H NMR (500 MHz, CDCls,
d (ppm)): 3.18 (3 H, s, MeN), 3.82 (3 H, s, MeO),
3.84 (3 H, s, MeO), 3.91 (3 H, s, MeO), 6.92 — 6.99
(3H, m, 3 CH), 7.18 (1 H, t, >*J= 7.5 Hz, CH), 7.28
(1H,t,°J=75Hz CH), 744 2 H, d, *Jyy = 7.7
Hz, 2 CH), 10.23 (1 H, s, NH); °C NMR (125.7
MHz, CDCls, d (ppm)): 29.7 (MeN), 52.3 (MeO),
52.5 (MeO), 55.3 (MeO), 71.3 (C), 111.4 (CH),
114.0 (2 CH), 123.9 (CH), 124.8 (CH), 125.9 (C),
126.3 (C), 128.8 (CH), 128.9 (C), 129.5 (C), 131.0
(2 CH), 138.3 (C), 141.3 (C), 142.2 (C), 143.7 (C),
159.5 (C), 160.7 (C=0), 165.7 (C=0), 165.9
(C=0), 173.3 (C=0); EIMS (70 eV): m/z (%) =
487 (M*, 15), 31 (100); Anal. Calcd. for
CaH1N3O; (487.47, wt. %), C: 64.06, H: 4.34, N:
8.62, found, C: 64.18, H: 4.48, N: 8.83.
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FTIR (KB, Vi, cm™): 3235, 1739, 1727, 1589, 1487,
1368 and 1295; "H NMR (500 MHz, CDCls), & (ppm)):
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1323 (CH), 133.6 (CH), 134.0 (2 CH), 134.8 (C),
139.6 (C), 140.5 (C), 1423 (C), 1465 (C), 157.6 (C),
1635 (C=0), 187.6 (C=0), 1892 (C=0), 1914
(C=0); EIMS (70 eV, m/z (%)): = 461 (M", 15), 417
(84), 31 (100); Anal. Caled. for C,7H;sN3Os (461.10,
wt. %), C: 70.28, H: 3.28, N: 9.11, found (wt. %), C:
70.42, H: 3.43,N: 9.25.
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FTIR (KB, Vi, cm™): 3286, 1740, 1726, 1598, 1487,
1375 and 1287. '"H NMR (500 MHz, CDCl;, 6 (ppm)):
3.75 (3 H, s, Me0), 3.87 3 H, s, MeO), 7.06 2 H, d, *J
=7.8Hz, 2 CH), 7.36 (1 H, d, J=7.6 Hz, CH), 742 (1
H, t, >Jyy = 7.6 Hz, CH), 7.57 (1 H, 1, J = 7.6 Hz, CH),
7652 H,d,J=78Hz 2 CH), 7.8 (1 H,d,° /=76
Hz, CH), 8.12 (1 H, s, CH); °C NMR (125.7 MHz,
CDCL, 6 (ppm)): 52.5 (MeO), 55.6 (MeO), 57.2 (C),
59.5 (C), 110.6 (CH), 111.4 (CN), 112.7 (CN), 117.2 (2
CH), 118.7 (2 CH), 121.5 (CH), 122.7 (C), 123.6 (CH),
130.6 (C), 132.4 (CH), 134.5 (C), 140.2 (C), 141.7 (C),
1433 (C), 1465 (C), 1574 (C), 1585 (CH), 1652
(C=0), 1882 (C=0), 189.6 (C=0), 192.4 (C=0); EIMS
(70 eV, m/z (%)): 477 (M'15), 433 (64), 31 (100). Anal.
Calcd. for CyHsN3;Og (477.43, wt. %), C: 67.93, H:
3.17,N: 8.80, found (wt. %), C: 68.15, H: 3.32, N: 8.96.
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FTIR (KB, Vo, cm''): 3486, 1743, 1725, 1587, 1486,
1364 and 1297; "H NMR (500 MHz, CDCls, 6 (ppm)):
3.76 (3 H, s, Me0), 3.85 (3 H, s, Me0), 7.32 (1 H, d, *J

=7.6 Hz, CH), 7.42 (1 H, t, *Jyy = 7.6 Hz, CH), 7.56 (1
H,t,J=7.6 Hz, CH), 7.75 (2 H, d, >J=7.8 Hz, 2 CH),
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FTIR (KB, Vi, cm’'): 3285, 1738, 1725, 1597, 1476,
1387 and 1292; '"H NMR (500 MHz, CDCl,, 6 (ppm)):
1.15(3 H, t,°J=74Hz, Me), 1.32 3 H, t,>J =74 Hz,
Me), 2.27 3 H, s, Me), 4.15 (2 H, q,J = 7.4 Hz, CH,0),
4252H,q,J=74Hz CH,0),727 (1H,d,’J=76
Hz, CH), 7.34 (1 H, t, *Jiyy = 7.6 Hz, CH), 7.45 (1 H, t,°J
=7.6 Hz, CH), 7.56 2 H, d, >J="7.8 Hz, 2 CH), 7.94 (2
H, d,*J=7.8 Hz, 2 CH), 8.07 (1 H, d, >J= 7.6 Hz, CH);
3C NMR (125.7 MHz, CDCL, 6 (ppm)) 13.8 (Me), 14.0
(Me), 22.4 (Me), 58.6 (C), 61.3 (C), 61.5 (CH,0), 62.7
(CH,0), 110.6 (CH), 110.7 (CN), 111.5 (CN), 1203 (C),
121.5 (CH), 123.4 (CH), 126.3 (2 CH), 131.7 (2 CH),
132.5 (CH), 133.7 (C), 1352 (C), 136.5 (C), 141.3 (C),
143.7 (C), 146.5 (C), 147.4 (C), 150.2 (C), 164.3 (C=0),
165.7 (C=0), 187.2 (C=0), 189.4 (C=0), 191.4 (C=0);
EIMS (70 eV, m/z (%)): 547 (M",15), 489 (86), 45
(100); Anal. Calcd. for C3HyN;O; (547.14, wt. %), C:
68.00, H: 3.87, N: 7.67, found (wt. %), C: 68.18, H:
3.96,N: 7.83.
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FTIR (KBr, Vinay, cm™): 3285, 1742, 1726, 1587, 1496,
1374 and 1295; "H NMR (500 MHz, CDCL, 6 (ppm)):
2.36 (3 H,'s, Me), 3.87 (3 H, s, Me0), 7.34 (1 H, d, /=
7.6 Hz, CH), 7.45 (1 H, t, *Jiys = 7.6 Hz, CH), 7.56 (1
H,t,°/=7.6 Hz, CH), 7.63 (2 H, d,’J="7.8 Hz, 2 CH),
7.86 (2 H,d,>J=78Hz, 2 CH),7.98 (1 H,d,°/="7.6
Hz, CH), 8.28 (1 H, S, CH); “C NMR (125.7 MHz,
CDCls, § (ppm)): 21.9 (Me), 51.5 (MeO), 60.2 (C),
60.8 (C), 110.7 (CH), 111.3 (CN), 112.6 (CN), 121.4
(CH), 122.7 (C), 124.5 (CH), 127.3 (2 CH), 131.6 (C),
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Hz, CH); *C NMR (125.7 MHz, CDCl,, 6 (ppm)): 13.6
(Me), 14.2 (Me), 55.7 (MeO), 58.3 (C), 59.8 (C), 61.5
(CH,0), 62.7 (CH,0), 110.6 (CH), 111.6 (CN), 112.4
(CN), 1134 (2 CH), 1202 (2 CH), 121.7 (C), 122.7
(CH), 123.4 (CH), 131.6 (C), 136.2 (C), 137.4 (C), 141.5
(C), 1474 (C), 148.6 (C), 149.8 (C), 152.6 (C), 157.3
(C), 164.5 (C=0), 165.7 (C=0), 187.2 (C=0), 189.5
(C=0), 191.4 (C=0). EIMS (70 eV, m/z (%)): 563 (M",
15), 505 (76), 45 (100) Anal. Calcd. for C31H21N30g
(563.52, wt. %), C: 66.07, H: 3.76, N: 7.46, Found, C:
66.23,H: 3.92,N: 7.63.
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787 (2H,d,*J=78Hz 2 CH),7.96 (1 H,d,° /=76
Hz, CH); "C NMR (125.7 MHz, CDCl;, 6 (ppm)):
51.2 (MeO), 52.7 (MeO), 58.8 (C), 59.8 (C), 110.7
(CH), 111.4 (CN), 112.6 (CN), 120.3 (C), 121.5 (CH),
1242 (CH), 125.5 (2 CH), 127.3 (2 CH), 131.7 (CH),
133.5 (C), 136.5 (C), 141.2 (C), 143.6 (C), 1454 (C),
1473 (C), 148.5 (C), 1502 (C), 163.5 (C=0), 164.7
(C=0), 1862 (C=0), 188.5 (C=0), 1914 (C=0);
EIMS (70 eV, m/z (%)): 550 (M, 15), 506 (68), 31
(100). Anal. Caled. for CosH4N,Oy (550.08, wt. %), C:
61.10, H; 2.56, N: 10.18, found (wt. %), C: 61.24, H:
2.73,N: 10.32.
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FTIR (KB, Ve, cm'): 3197, 1742, 1726, 1595, 1478,
1376 and 1284; '"H NMR (500 MHz, CDCL, ¢ (ppm)):
1.17 3H, t,° /=74 Hz, Me), 1.26 3 H, t, /=74 Hz,
Me), 3.85 3 H, s, MeO), 422 2 H, q, °J = 74 Hz,
CH,0), 4.34 2 H, q,°J="7.4 Hz, CH,0), 7.06 2 H, d,*J
=7.8 Hz,2 CH), 7.27 (1 H, d, *Jyy = 7.6 Hz, CH), 7.38
(1 H,t,°/=7.6 Hz, CH), 7.46 (1 H, t, *J = 7.6 Hz, CH),
759 (2 H,d,*J=78Hz 2 CH), 792 (1 H,d,* /=176
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FTIR (KBr, cm™): 3058 (CH), 3449 and 1709 (C=0), 1650 (C=0); 'H NMR (500.13
MHz, CDCL, d;; (ppm)): 0.76-0.81 (6H, m, 2CH3), 1.44-1.53 (2H, m, CH,), 2.61 (3H, s,
CH,), 3.72 (2H, q, *Juy = 8.2 Hz, CH,), 3.79 (2H, t, *Jyy = 8.1 Hz, CH,), 4.12 (1H, s,
CH), 7.25-7.38 (5H, m, 5CH of Ar), 7.76-7.81 (2H, m, 2CH of Ar), 7.94-7.98 (2H, m,
2CH of Ar); ®C NMR (125.77 MHz, CDCl, 5 (ppm)): 12.1 (CH3), 13.52 (CH;), 32.62
(CH,), 44.31 (CH,N), 55.5 (OCH,), 57.62 (CH), 109.4 (CCH3), 111.33 (CPh), 123.54-
128.6 (SCH of Ar), 130.2-131.49(4CH of Ar), 134.16 (C,,, of Ar), 134.75 (CCH), 136.11
(CC=0), 141.45 (2C,,, of Ar), 164.4 (C=0), 199.1 (2C=0).
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FTIR (KBr, cm™): 3080 (CH), 1750 (C=0), 1711 (C=0); 'H NMR (500.13 MHz,
CDCls, dy (ppm)): 0.75-0.83 (6H, m, 2CH3), 1.1-1.22 (2H, m, CH,), 1.47-1.55 (2H,
m, CH,), 2.57 (3H, s, CH;), 3.61 (2H, q, *Juy = 11.9 Hz, CH,), 3.76 (2H, t, *Jyy =
17.3 Hz, CH,), 4.05 (1H, s, CH), 7.36-7.48 (5H, m, 5CH of Ar), 7.76-7.81 (2H, m,
2CH of Ar), 7.94-7.98 (2H, m, 2CH of Ar); >C NMR (125.77 MHz, CDCls, d¢
(ppm)): 11.9 (CHj), 13.43 (CHs), 19.78 (CH,), 32.61 (CH,), 44.25 (CH,N), 55.2
(OCH,), 58.78 (CH), 108.94 (CCH3), 112.23 (CPh), 122.74-128.5 (5CH of Ar),
128.56-131.39(4CH of Ar), 134.65 (Cyy, of Ar), 134.92 (CCH), 136.2 (CC=0),
141.7 (2C,y, of Ar), 164.4 (C=0), 199.1 (2C=0).
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FTIR (KBr, cm™): 3448 (CH of Ar), 2979 (CH), 1750 (C=0), 1716 (C=0); 'H
NMR (500.13 MHz, CDCls, dy(ppm)): 0.8-0.84 (3H, m, CH3), 2.57 (3H, s, CHj),
3.59 (3H, s, CH3), 3.61 (2H, t, *Juyy = 17.3 Hz, CH,), 4.05 (1H, s, CH), 7.36-7.48
(5H, m, 5CH of Ar), 7.76-7.81 (2H, m, 2CH of Ar), 7.94-7.98 (2H, m, 2CH of Ar);
BC NMR (125.77 MHz, CDCls, dc(ppm)): 11.9 (CHs), 13.43 (CHj), 55-57 (CH;N),
58.2 (OCH,), 58.78 (CH), 108.94 (CCH3), 112.23 (CPh), 122.74-128.56 (5CH of
Ar), 130.44-131.38(4CH of Ar), 134.65 (C,,, of Ar), 134.92 (CCH), 136.2 (CC=0),
141.7 (2Cp, of Ar), 164.4 (C=0), 199.1 (2C=0).
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FTIR (KBr, cm™): 3460 (CH of Ar), 3058 (CH), 1755 (C=0), 1721 (C=0); 'H
NMR (500.13 MHz, CDCls, di(ppm)): 0.75-0.83 (6H, m, 2CHj), 1.1-1.22 (2H, m,
CH,), 1.47-1.55 (2H, m, CH,), 2.57 (3H, s, CH3), 3.61 (2H, q, *Jun = 11.9 Hz,
CH,), 3.76 (2H, t, *Juyy = 17.3 Hz, CH,), 4.07 (1H, s, CH), 7.36-7.48 (5H, m, 5CH
of Ar), 7.76-7.81 (2H, m, 2CH of Ar), 7.94-7.98 (2H, m, 2CH of Ar); *C NMR
(125.77 MHz, CDCls, dc(ppm)): 11.9 (CH;), 13.43 (CH;), 19.78 (CH,), 32.61
(CH,), 44.25 (CH,N), 55.2 (OCH,), 58.78 (CH), 108.94 (CCH3), 112.23 (CPh),
122.74-128.5 (SCH of Ar), 130.8-131.39(4CH of Ar), 134.65 (C,, of Ar), 134.92
(CCH), 136.2 (CC=0), 141.7 (2C,y, of Ar), 164.4 (C=0), 199.1 (2C=0).
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FTIR (KBr, cm'): 3460 (CH of Ar), 3460 (CH of Ar), 3058 (CH), 1755 (C=0), 1721
(C=0); "H NMR (500.13 MHz, CDCls, du(ppm)): 0.66-0.82 (9H, m, 3CHy), 1.71-
1.78 (1H, m, CH), 2.55 (3H, s, CH;), 3.57-3.07 (4H, m, 2CH,), 4.08 (1H, s, CH),
7.33-7.46 (SH, m, SCH of Ar), 7.75-7.81 (2H, m, 2CH of Ar), 7.93-7.98 (2H, m,
2CH of Ar); *C NMR (125.77 MHz, CDCls, 5c(ppm)): 12.29 (CHs), 12.35 (CHy),
14.12 (CH,), 19.66 (CH,), 19.92 (CH,), 20.19 (CHa,), 29.57 (CH,), 51.40(CH,N),
55.25 (OCH,), 58.83 (CH), 109.94 (CCH;), 112.43 (CPh), 122.69-128.37 (5CH of
Ar), 128.56-131.44(4CH of Ar), 131.56 (C,, of A1), 134.61 (CCH), 135.01 (CC=0),
141.71 (2C,, of Ar), 164.4 (C=0), 199.1 (2C=0).
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FTIR (KBr, cm™): 3444 (CH of Ar), 3061 (CH) 1750 (C=0), 1715 (C=0); '"H NMR
(500.13 MHz, CDCls, dy(ppm)): 0.81-0.86 (3H, m, CH;), 2.43 (2H, s, NCH,), 3.66
(2H, q, *Jun = 6.8 Hz, CH,), 4.17 (1H, s, CH), 5.09 (1H, s, CH of Ar), 7.22 (2H, s,
2CH of Ar), 7.24-7.78 (7H, m, 7CH of Ar), 7.82-7.99 (2H, m, 2CH of Ar), 8.0 (2H,
s, 2CH of Ar); >C NMR (125.77 MHz, CDCls, dc(ppm)): 12.07 (CH;), 48.03
(NCH,), 55.19 (OCH,), 59.01 (CH), 109.67 (CC=0), 112.59 (CCH), 123.09 (CH of
Ar), 125.62 (CH of Ar), 125.82 (CH of Ar), 127.32 (CH of Ar), 128.61 (CH of Ar),
130.31 (CH of Ar), 131.17 (CH of Ar), 131.45 (CH of Ar), 134.67 (C-Ar), 135.07
(C-Ar), 137.05 (Cjpy 0f Ar), 137.24 (C,py, Of Ar), 137.30 (Cypy, Of Ar), 147.74 (Cypso

of Ar),164.47 (C=0), 199.06 (2C=0).
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MXene-based supercapacitors and its future prospects
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Abstract: MXenes have a series of amazing properties due to their unique structure and
tunable chemical functional groups. The application of MXenes in electrochemical
energy storage, especially showing high potential in supercapacitor applications, has
attracted special attention. Compared to other materials, MXenes have high mechanical
flexibility, high energy density, and good electrochemical performance, so they are
especially suitable as electrode materials for supercapacitors. However, similar to other
2D materials, due to strong van der Waals forces, MXene layers inevitably undergo
stacking, leading to a severe loss of electrochemically active sites. If the layers of
MXenes can be suppressed effectively, their electrochemical performance will be
enhanced. Structural optimization of MXenes and composite doping of MXenes with
other materials are two strategies with significant effects. This review summarizes
recent advances in MXene synthesis, fundamental properties, and composite materials
with a focus on the latest electrochemical performance of MXene-based
electrodes/devices and presents new challenges and opportunities that MXene faces in
energy storage.
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Synthesis of silver-doped zinc dioxide nanoparticles by sol-gel and
coprecipitation techniques and comparison of physico-chemical properties
and antibacterial activities of them

M. Shabaninia!, M. Khorasani?*, S. Baniyaghoob?®
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2. Assistant Prof. of Department of Polymer Engineering Color & Coatings Industry, Amirkabir University of
Technology, Tehran, Iran.
3. Assistant prof. of Inorganic Chemistry, Science and Research Branch, Islamic Azad University, Tehran, Iran.

Abstract: In this research, silver-doped zinc oxide nanoparticles were synthesized using
sol-gel and coprecipitation methods and the antibacterial behavior of them was
evaluated. Fourier transform infrared spectroscopy (FTIR) identified the functional
groups of synthesized samples and confirmed that Ag was doped well into ZnO
nanoparticles. X-ray diffraction (XRD) confirmed the hexagonal wurtzite structure for
the nanoparticles synthesized by using both methods. Surface morphology, particle size
and composition of Ag-ZnO nanoparticles were studied by scanning -electron
microscope (SEM). The SEM images showed the agglomerations of the particles
synthesized by using both methods but in sol-gel method morphology of nanoparticles
depended on pH of precursor. Morphology changes from irregular forms of sheet-
shaped to rod-shaped nanoparticles was observed when pH increased from 7 to 10.
Antibacterial behaviors of the synthesized nanoparticles against Escherichia coli (E.
Coli) as a gram-negative bacteria and Staphylococcus aureus as a gram-positive bacteria
were evaluated by disk diffusion test method, and it was observed that the antibacterial
activity of ZnO improved by Ag doping. Our results showed that synthesized
nanoparticles show more antibacterial activity against S. aureus than E. Coli.

Keywords: Silver-doped zinc dioxide nanoparticles, Sol-gel, Coprecipitation,
Antibacterial activity.
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Biosynthesis of Cu/Fes0s@MWCNTSs magnetic nanocomposite using
the Petasits hybridus rhizome water extract and its application in the

synthesis of new spiropyrrolopyridine derivatives with antioxidant and
antimicrobial properties
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3. Associate Prof. of Department of Chemistry, Karaj Branch, Islamic Azad University, Karaj, Iran.
4. Associate Prof. of Department of Chemistry, Qaemshahr Branch, Islamic Azad University, Qaemshahr, Iran.

Abstract: In recent years, the use of plant extracts in the synthesis of metal
nanoparticles has attracted a lot of attention. In this research, the biosynthesis of
magnetic nanoparticles of Cu/FesO4@MWCNTs MNCs was carried out using the
aqueous extract of the Petasites hybridus rhizome, which has a reducing and stabilizing
role. X-Ray diffraction (XRD), Field emission scanning electron microscopy (FESEM),
Energy-dispersive X-ray spectroscopy (EDS) and transmission electron microscopy
(TEM) were used to confirm the structure of the synthesized nanocatalyst. Magnetic
nanoparticles of Cu/Fe3;O4@MWCNTs MNCs as a high-performance catalyst for the
preparation of a new family of functionalized spiropyrrolopyridines with antioxidant
and antimicrobial properties through one-pot condensation reactions of isatin, primary
amines, ethyl 2,4-dioxo-4-aryl butanoate, ammonium acetate and electron deficient
acetylenic compounds were used in water as solvent at room temperature. The
antioxidant property of some compounds prepared using diphenyl-picrylhydrazine
(DPPH) radical was investigated. Also, in this research work, the antimicrobial activity
of the synthesized compounds was investigated in the vicinity of gram-positive and
gram-negative bacteria and compared with streptomycin and gentamicin as two standard
antibacterial drugs. Short reaction time, easy purification steps and high yield of
products are the advantages of this method.

Keywords: Heterogeneous organometallic catalyst, Aqueous extract of the Petasits
hybridus rhizome, Isatin, Activated acetylenic compounds.
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Preparation, characterization, and investigation of antibacterial

activity of polyacrylonitrile/silver metal-organic framework/chitosan
nanoparticles/N-acetylcystine multi-component fibrous composites
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2. MSc Student of Department of Chemistry, Shahid Chamran University of Ahvaz, Ahvaz, Iran.
3. Assistant Prof. of Department of Biology, Shahid Chamran University of Ahvaz, Ahvaz, Iran.

Abstract: In this research, fibrous composites with antibacterial activities including
polyacrylonitrile (PAN), chitosan nanoparticles (CSNPs), silver metal-organic
framework, and N-acetylcysteine (NAC) were prepared by electrospinning method. The
prepared fibers were studied using Fourier transform infrared spectroscopy (FTIR), X-
ray diffraction (XRD), scanning electron microscopy (SEM), and elemental mapping
using energy-dispersive X-ray spectroscopy (EDS). The obtained results of the
antibacterial studies against Escherichia coli (E. coli) and Staphylococcus aureus (S.
aureus) showed that the addition of silver metal-organic framework as well as the
antibacterial compounds such as CSNPs and NAC led to the improvement of the
antibacterial properties of the fibers. Therefore, these compounds have the potential to
be used in medical fields such as wound healing.

Keywords: Metal-organic framework, Chitosan, N-acetylcysteine, Polyacrylonitrile,
Composite, Antibacterial activity
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Efficient and novel one-pot synthesis of hybridized pyrroles linked
to indene in water
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1. Assistant Prof. of Department of Organic Chemistry, Faculty of Chemistry, Alzahra University, Tehran, Iran.
2. MSc Student of Department of Organic Chemistry, Faculty of Chemistry, Alzahra University, Tehran, Iran.

Abstract: In this research, a new method for the synthesis of hybrid indene-pyrroles
molecules is presented with high efficiency by taking advantages of the multicomponent
reactions, such as the simplicity of the reaction method, the use of less solvent, and
shorter reaction time. In this method, there is no need to separate any intermediates. The
one-pot four-component reaction between ninhydrin, acetophenone, first-type amine
and ethyl acetoacetate in water solvent at 60 °C in the presence of sodium hydroxide led
to the synthesis of indene-pyrrole hybrid molecules. In this way, an electrophilic
intermediate was created from the reaction of ninhydrin with acetophenone in the
playing medium. Then, an enamine intermediate was formed by performing a
condensation reaction between the first type amine and ethyl acetoacetate. Next, with
the nucleophilic attack and Michael increase of the enamino intermediate to the
electrophilic intermediate and then the intramolecular nucleophilic attack of the amine
group on the carbonyl ketone, a pyrrole ring was formed. Finally, the indene-pyrrole
hybrid derivative was obtained by removing water.

Keywords: Green chemistry, hybrid organic compounds, pyrrole-indene, ninhydrin,
enamine.
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Synthesis and application of metal-organic framework functionalized

with poly(indole)to extract and measure phenolic compounds in
environmental samples
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1. Associate Professor of Inorganic Chemistry, Department of Chemistry, Central Tehran Branch, Islamic Azad
University, Tehran, Iran.
2. PhD Student of Applied Chemistry, Department of Chemistry, Central Tehran Branch, Islamic Azad University,
Tehran, Iran.

Abstract: In this research, a new nanoabsorbent was synthesized based on a metal-
organic magnetic framework coated with polyindole. This nanoabsorbent was then used
for the extraction, pre-concentration, and determination of small amounts of
nitrophenols in water samples. First, the synthesized adsorbent was identified using
various methods including x-ray diffraction (XRD), Fourie transform infrared
spectroscopy (FTIR), Vibrating sample magnetometry (VSM), scanning electron
microscopy (SEM), and transmission electron microscopy (TEM). The SEM and TEM
images confirmed the nanostructure of the adsorbent, while the XRD pattern checked
and confirmed its phase structure. Additionally, the VSM results showed that the
synthesized nanoabsorbent has superparamagnetic properties. Finally, all of these
methods confirmed the successful synthesis of the nanoabsorbent. The central
composite design (CCD) method was employed to identify and optimize the parameters
that affect pre-concentration. After adsorption and washing, nitrophenols were
measured using a high-performance liquid chromatography device equipped with an
ultraviolet detector. The optimal extraction conditions were as follows: pH of the
sample solution, 9.5; absorption time, 3.7 minutes; amount of absorbent, 27.5 mg;
sample volume, 75 ml; washing solvent, 200 ul of 0.01 M hydrochloric acid in
acetonitrile; desorption time, 3 minutes without adding salt to the sample solution.
Under these optimal conditions, the limit of detection and the linear range of the
calibration curve were obtained in the range of 0.15-0.25 and 5.0-300 pg/liter,
respectively. The relative standard deviation of the method, as a measure of accuracy,
was obtained in the range of 4.5-4.6%. Finally, the desired adsorbent was used for rapid
extraction and pre-concentration of nitrophenols in water samples.

Keywords:  Metal-organic  framework; Magnetic  nanosorbent, Polyindole,
Preconcentration, Extraction, Measurement of nitrophenols
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Prediction of the total lifetime of the catalytic reforming catalyst for
Isfahan refinery using test run data

A. Irandoukht

Retired Assistant Prof. of Chemical Engineering, Research Institute of Petroleum Industry, Tehran, Iran.

Abstract: Catalytic reforming catalysts in petroleum refineries and petrochemical
complexes decline their activities due to coke formation on the pores of the catalysts
with time on stream. Finally, after several cycles of regeneration and operation, the
catalyst has to be replaced. In this research, an irreversible reaction of increasing the
octane number of the reforming reactor product was modeled. Also, the rate of
deactivation was considered as a power law function. The rate constants of both main
reaction and deactivation were assumed to be Arrhenius functions of temperature. The
data of the test runs of Isfahan refinery for four cycles were collected. After estimating
the parameters of the model, comparing the analysis of variance table, and also
comparing the octane number of the test runs against the octane number predicted by
the model, the accuracy of the modeling results and their matching with the test run data
were proved. The average absolute deviation of octane numbers for all 62 test runs was
equal to 0.856. Different scenarios to determine the final operating life of the reforming
catalyst were obtained using modeling results. Therefore, by considering the minimum
acceptable research octane number at EOR temperature to be equal to 89, this catalyst
can work for 8134 days, which is almost equal to 22.3 years. If the minimum acceptable
research octane number was to be 88, the life of the catalyst would increase to around
30 years. In addition, the family curves of activity and research octane number at
constant temperatures with respect to time on stream were developed for catalytic
reforming catalyst.

Key words: Catalytic reforming process, Deactivation of the reforming catalyst, Coke
deposition, Prediction of the final lifetime of catalyst, Test run data.
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