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Experimental
Materials and methods

Melting points were determined in open glass capillaries with a Gallenkamp apparatus.
Elemental analyses were carried out at the Microanalytical Center of Cairo University, Giza,
Egypt. The infrared spectra were recorded as potassium bromide disks on a Pye Unicam SP
3-300 and Shimaduz FTIR 8101 PC infrared spectrophotometer. NMR spectra were recorded
with a Varian Mercury VXR-300 NMR spectrometer operating at 300 MHz (*H NMR) and 75
MHz (**C NMR), a Varian VXR spectrometer operating at 400 MHz (*H NMR) and 101 MHz
(**C NMR) and a Varian VXR spectrometer operating at 500 MHz (*H NMR) and 126 MHz (**C
NMR). Mass spectra (El) were obtained at 70 eV with a type Shimadzu GCMQP 1000 EX
spectrometer. Analytical thin-layer chromatography was performed using pre-coated silica gel
60,778 plates (Fluka), and the spots were visualized with UV light at 254 nm. Acetyl derivatives
1a,b,'"™M bromoacetyl derivatives 2a,b,!"* bis(acetophenones) 9a-c,® bis(a-bromoketones)
10a-c,®¥ bis(thiosemicarbazones) 12a-c,'®®! 4-amino-3-mercapto-1,2,4-triazole 14a,b®® and
bis(4-amino-5-mercapto-1,2,4-triazoles) 16a-d®? were prepared according literature

procedures.
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Synthesis of 2-(2-(2-(1-(benzo[d]thiazol-2-yl)ethylidene)hydrazinyl)thiazol-4-
yl)benzo[d]thiazole (5)

A mixture of 1-(benzo[d]thiazol-2-yl)-2-bromoethanone (2a) (1 mmol) and 2-(1-
(benzold]thiazol-2-yl)ethylidene)hydrazinecarbothioamide (4a) (1 mmol) was dissolved in
ethanol (20 mL) containing TEA (1 mL). The reaction mixture was heated at reflux for 3 h. The
solid obtained upon cooling was filtered off and recrystallized from DMF/EtOH to afford the title
compounds 5 as green powder (76% yield), mp. 268-270 °C; IR: (potassium bromide) 3525
(NH), 1566 (C=N) cm™ ; *H-NMR (300 MHz, DMSO) & 2.48 (s, 3H, CHs), 7.43-7.55 (m, 4H,
ArH), 7.91 (s, 1H, thiazole-5-H), 8.00-8.13 (m, 4H, ArH), 12.26 (s, 1H, NH); *C-NMR (101
MHz, DMSO) 6 13.85, 111.57, 122.62, 122.79, 123.06, 123.50, 125.70, 126.49, 126.77,
127.00, 135.00, 135.35, 143.73, 145.48, 153.56, 154.00, 162.83, 168.03, 169.53; ms: m/z (%)
407 (M"). Anal. Calcd. for C1gH13N5Ss: C, 56.00; H, 3.22; N, 17.18; S, 23.60. Found: C, 55.76;
H, 3.14; N, 17.09; S, 23.70%.

Synthesis of 4-(benzofuran-2-yl)-2-(2-(1-(benzofuran-2-yl)ethylidene)-hydrazinyl)thiazole
(6)

A mixture of 1-(benzofuran-2-yl)-2-bromoethanone (2b) (1 mmol) and 2-(1-(benzofuran-2-
yl)ethylidene)hydrazinecarbothioamide (4b) (1 mmol) was dissolved in ethanol (20 mL)
containing TEA (1 mL). The reaction mixture was heated at reflux for 3 h. The obtained solid
product was filtered off and recrystallized from DMF/EtOH to afford the title compounds 6 as
brown powder (71% vyield), mp. 249-251 °C; IR: (potassium bromide) 3325 (NH), 1543 (C=N)
cm™ ; *H-NMR (300 MHz, DMSO) & 2.34 (s, 3H, CHa3), 7.07 (s, 2H, benzofuran-3-H), 7.26 (s,
1H, thiazole-5-H), 7.43-7.49 (m, 4H, ArH), 7.57-7.88 (m, 4H, ArH),11.70 (s, 1H, NH); *C-
NMR (126 MHz, DMSO) 6 14.21, 102.22, 105.80, 108.62, 113.44, 113.72, 115.96, 116.01,
124.22, 124.28, 127.57, 128.33, 130.88, 131.27, 153.37, 153.77, 155.33, 170.22; ms: m/z (%)
373 (M"). Anal. Calcd. for C,;H1sN30,S: C, 67.54; H, 4.05; N, 11.25; S, 8.59. Found: C, 67.27;
H, 3.89; N, 11.06; S, 8.33%.

Synthesis of 2-(2-(2-(1-(benzofuran-2-yl)ethylidene)hydrazinyl)thiazol-4-
yl)benzo[d]thiazole (7)

A mixture of 1-(benzo[d]thiazol-2-yl)-2-bromoethanone (2a) (1 mmol) and 2-(1-(benzofuran-

2-yl)ethylidene)hydrazinecarbothioamide (4b) (1 mmol) was dissolved in ethanol (20 mL)
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containing TEA (1 mL). The reaction mixture was heated at refluxed for 3 h. The solid product
which formed was filtered off and recrystallized from DMF/EtOH to afford the title compounds 7
as dark Green powder (73% yield), mp. 228-230 °C; IR: (potassium bromide) 3433 (NH), 1558
(C=N) cm™ ; 'H-NMR (300 MHz, DMSO) & 2.36 (s, 3H, CHa), 7.27 (s, 1H, thiazole-5-H), 7.45—
7.62 (m, 5H, ArH & benzofuran-3-H), 7.84 (d, 2H, ArH, J =7.5), 8.01 (d, 1H, ArH, J =8.1), 8.10
(d, 1H, ArH, J = 7.8), 11.79 (s, 1H, NH); *C-NMR (101 MHz, DMSO) & 14.30, 105.96, 110.92,
113.73, 116.03, 122.77, 123.03, 124.30, 125.65, 126.97, 128.38, 130.85, 135.00, 139.15,
145.32, 153.79, 154.02, 155.24, 163.00, 170.06; ms: m/z (%) 390 (M"). Anal. Calcd. for
Co0H14N4OS,: C, 61.52; H, 3.61; N, 14.35; S, 16.42. Found: C, 61.25; H, 3.53; N, 13.76; S,
16.30%.

Synthesis of 2-(1-(2-(4-(benzofuran-2-yl)thiazol-2-yl)hydrazono)ethyl)benzo[d]-thiazole
(8)

A mixture of 1-(benzofuran-2-yl)-2-bromoethanone (2b) (1 mmol) and 2-(1-(benzo[d]thiazol-
2-ylethylidene)hydrazinecarbothioamide (4a) (1 mmol) was dissolved in ethanol (20 mL),
containing TEA (1 mL). The reaction mixture was heated at reflux for 3 h. The solid product
which formed was filtered off and recrystallized from DMF/EtOH to afford the title compounds 8
as brown powder (70% vyield), mp. 248-250 °C; IR: (potassium bromide) 3425 (NH), 1558
(C=N) cm™ ; 'H-NMR (300 MHz, DMSO) & 2.45 (s, 3H, CHs), 7.10 (s, 1H, benzofuran-3-H),
7.45-7.61 (m, 5H, ArH & thiazole-5-H), 7.89-8.09 (m, 4H, ArH), 12.20 (s, 1H, NH); ms: m/z
(%) 390 (M"). Anal. Calcd. for CyH14N4OS,: C, 61.52; H, 3.61; N, 14.35; S, 16.42. Found: C,
60.98; H, 3.41; N, 14.29; S, 16.33%.

Synthesis of bis(benzofuran-2-ylethylidenehydrazinylthiazoles) and bis(benzo[d]thiazol-
2-ylethylidene-hydrazinylthiazoles) 1lla-f

To a solution of the appropriate bis(a-bromoketones) 10a-c (1 mmol) in ethanol (25 mL)
containing TEA (2 mL), 2-(1-(benzol[d]thiazol-2-yl)ethylidene)hydrazinecarbothio-amide (4a) (2
mmol) or 2-(1-(benzofuran-2-yl)ethylidene)hydrazinecarbothioamide (4b) (2 mmol) was
added. The reaction mixture was heated at reflux for 3-5 h. The obtained solid products upon
cooling were filtered off then recrystallized from DMF/EtOH to afford compounds 11a-f.

1,2-Bis(4-(2-(2-(1-(benzo[d]thiazol-2-yl)ethylidene)hydrazinyl)thiazol-4-yl)-
phenoxy)ethane (11a). Brown powder (72% vyield), mp. 259-261 °C; IR: (potassium
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bromide) 3425 (NH), 1558 (C=N) cm™ ; *H-NMR (500 MHz, DMSO) & 2.48 (s, 6H, CHs), 4.36
(s, 4H, CH,0), 7.03 (d, 4H, ArH, J = 9.0), 7.24 (s, 2H, thiazole-5-H), 7.44—-7.48 (m, 4H, ArH),
7.81 (d, 4H, ArH, J = 8.5), 7.97 (d, 2H, ArH, J = 8.0), 8.04 (d, 2H, ArH, J = 7.5), 11.99 (s, 2H,
NH); *C-NMR (126 MHz, DMSO) & 13.72, 66.86, 103.46, 115.11, 122.58, 123.09, 123.38,
126.33, 126.70, 127.40, 135.31, 153.63, 158.44, 168.46; ms: m/z (%) 758 (M*). Anal. Calcd.
for CagHaoNgO2S4: C, 60.14; H, 3.98; N, 14.76; S, 16.90. Found: C, 59.84; H, 3.77; N, 14.53; S,
16.75%.

1,2-Bis(4-(2-(2-(1-(benzofuran-2-yl)ethylidene)hydrazinyl)thiazol-4-yl)-phenoxy)ethane
(11b). Brown powder (77% yield), mp. 247-249 °C; IR: (potassium bromide) 3332 (NH), 1550
(C=N) cm™ ; *H-NMR (500 MHz, DMSO) & 2.30 (s, 6H, CHs), 4.33 (s, 4H, CH,0), 7.00 (d, 4H,
ArH, J = 8.5), 7.15 (s, 2H, benzofuran-3-H), 7.21 (s, 2H, thiazole-5-H), 7.43-7.44 (m, 4H, ArH),
7.57 (d, 2H, ArH, J = 9.0), 7.78-7.84 (m, 6H, ArH), 10.95 (s, 2H, NH); *C-NMR (126 MHz,
DMSO) 6 14.12, 66.84, 102.95, 105.49, 113.66, 115.05, 115.97, 124.20, 126.40, 127.38,
128.06, 128.22, 130.94, 138.21, 153.72, 155.52, 158.33, 169.35; ms: m/z (%) 724 (M"). Anal.
Calcd. for C40H32NgO4S5: C, 66.28; H, 4.45; N, 11.59; S, 8.85. Found: C, 66.13; H, 4.29; N,
11.41; S, 8.76%.

1,3-Bis(4-(2-(2-(1-(benzo[d]thiazol-2-yl)ethylidene)hydrazinyl)thiazol-4-yl)phenoxy)-
propane (11c). Brown powder (79% yield), mp. 208-210 °C; IR: (potassium bromide) 3417
(NH), 1558 (C=N) cm™ ; *H-NMR (400 MHz, DMSO) 6 2.21 (Quintet, 2H, CH,, J = 6.0), 2.51
(s, 6H, CH3), 4.20 (t, 4H, CH,0, J = 6.0), 7.02 (d, 4H, ArH, J = 8.8), 7.26 (s, 2H, thiazole-5-H),
7.42-7.52 (m, 4H, ArH), 7.82 (d, 4H, ArH, J = 8.8), 8.00 (d, 2H, ArH, J = 7.6), 8.07 (d, 2H, ArH,
J = 8.0), 11.98 (s, 2H, NH); *C-NMR (101 MHz, DMSO) & 13.71, 29.13, 64.75, 103.37,
115.05, 122.56, 123.38, 123.64, 126.32, 126.69, 126.83, 127.38, 135.31, 153.63, 158.61,
168.47; ms: m/z (%) 772 (M"). Anal. Calcd. for CagH3,NgO,S4: C, 60.60; H, 4.17; N, 14.50; S,
16.59. Found: C, 60.47; H, 3.98; N, 14.33; S, 16.42%.

1,3-Bis(4-(2-(2-(1-(benzofuran-2-yl)ethylidene)hydrazinyl)thiazol-4-yl)phenoxy)propane

(11d). Brown powder (84% yield), mp. 197-199 °C; IR: (potassium bromide) 3433 (NH), 1553
(C=N) cm™ ; *H-NMR (300 MHz, DMSO) & 2.21 (m, 2H, CH,), 2.34 (s, 6H, CHs), 4.19 (m, 4H,
CH;0), 7.01 (d, 4H, ArH, J = 9.0), 7.17 (s, 2H, benzofuran-3-H), 7.27 (s, 2H, thiazole-5-H),
7.19-7.37 (m, 4H, ArH), 7.60-7.73 (m, 4H, ArH), 7.80 (d, 4H, ArH, J = 8.7), 11.99 (s, 2H, NH);
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ms: m/z (%) 738 (M"). Anal. Calcd. for C41H34NeO4S,: C, 66.65; H, 4.64; N, 11.37; S, 8.68.
Found: C, 66.49; H, 4.53; N, 11.15; S, 8.46 %.

1,4-bis(4-(2-(2-(1-(benzo[d]thiazol-2-yl)ethylidene)hydrazinyl)thiazol-4-yl)phenoxy)-
butane (11e). Brown powder (81% yield), mp. 239-241 °C; IR: (potassium bromide) 3410
(NH), 1558 (C=N) cm™ ; *H-NMR (400 MHz, DMSO) & 1.91 (br. s, 4H, CH,), 2.51 (s, 6H, CH3),
4.09 (br. s, 4H, CH,0), 7.00 (d, 4H, ArH, J = 8.8), 7.25 (s, 2H, thiazole-5-H), 7.43—-7.52 (m, 4H,
ArH), 7.81 (d, 4H, ArH, J = 8.8), 8.00 (d, 2H, ArH, J = 8.0), 8.07 (d, 2H, ArH, J = 7.6), 11.96 (s,
2H, NH); *C-NMR (101 MHz, DMSO) & 13.72, 25.88, 67.65, 103.36, 115.03, 122.58, 123.38,
126.34, 126.71, 127.35, 127.49, 135.31, 153.64, 158.76, 168.55; ms: m/z (%) 786 (M"). Anal.
Calcd. for C4oH34NgO,S,: C, 61.04; H, 4.35; N, 14.24; S, 16.30. Found: C, 60.89; H, 4.23; N,
14.17; S, 16.22%.

1,4-Bis(4-(2-(2-(1-(benzofuran-2-yl)ethylidene)hydrazinyl)thiazol-4-yl)phenoxy)butane
(11f). Brown powder (86% yield), mp. 242-244 °C; IR: (potassium bromide) 3317 (NH), 1559
(C=N) cm™ ; *H-NMR (500 MHz, DMSO) & 1.88 (br. s, 4H, CHy), 2.33 (s, 6H, CH3), 4.05 (br. s,
4H, CH,0), 6.96 (d, 4H, ArH, J = 9.0), 7.14 (s, 2H, benzofuran-3-H), 7.25 (s, 2H, thiazole-5-H),
7.23-7.34 (m, 4H, ArH), 7.60 (d, 2H, ArH, J =8.0), 7.64 (d, 2H, ArH, J =7.5), 7.78 (d, 4H, ArH,
J = 8.5), 10.92 (s, 2H, NH); *C-NMR (126 MHz, DMSO) & 14.22, 25.90, 67.63, 102.65,
106.25, 111.64, 114.69, 114.98, 121.89, 123.69, 125.76, 127.32, 128.64, 130.90, 138.63,
154.23, 154.93, 158.64, 169.46; ms: m/z (%) 752 (M"). Anal. Calcd. for C4H3sNeO4S,: C,
67.00; H, 4.82; N, 11.16; S, 8.52. Found: C, 66.76; H, 4.65; N, 11.13; S, 8.44%.

Synthesis of bis(4-(2-(4-(benzo[d]thiazol-2-yl)thiazol-2-yl)hydrazono)-
ethyl)phenoxy)alkanes and bis(4-(2-(4-(benzofuran-2-ylthiazol-2-yl)hydrazono)-
ethyl)phenoxy)alkanes 13a-f

A mixture of 1-(benzo[d]thiazol-2-yl)-2-bromoethanone (2a) (2 mmol) or 1-(benzofuran-2-
yl)-2-bromoethanone (2b) (2 mmol) with the appropriate bis(thiosemicarbazones) 12a-c (1
mmol) was dissolved in ethanol (25 mL), TEA (2 mL) was added and the reaction mixture was
refluxed for 3-5 h. The reaction mixture then left to cool, the solid product was filtered off

recrystallized from DMF/EtOH to afford compounds 13a-f.
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1,2-Bis(4-(1-(2-(4-(benzo[d]thiazol-2-yl)thiazol-2-yl)hydrazono)ethyl)phenoxy)ethane
(13a). Green powder (79% yield), mp. 264-266 °C; IR: (potassium bromide) 3425 (NH), 1558
(C=N) cm™ ; *H-NMR (400 MHz, DMSO) & 2.34 (s, 6H, CHa), 4.40 (s, 4H, CH,0), 7.07 (d, 4H,
ArH, J = 8.8), 7.45 (t, 2H, ArH, J = 7.6), 7.54 (t, 2H, ArH, J = 7.6), 7.77 (d, 4H, ArH, J = 8.8),
7.78 (s, 2H, thiazole-5-H), 8.02 (d, 2H, ArH, J = 8.0), 8.12 (d, 2H, ArH, J = 8.0), 11.44 (s, 2H,
NH):; *C-NMR (126 MHz, DMSO) & 14.58, 66.87, 110.13, 114.89, 122.77, 122.99, 125.59,
126.94, 127.72, 130.89, 134.99, 145.29, 147.94, 154.04, 159.51, 163.23, 170.96; ms: m/z (%)
758 (M"). Anal. Calcd. for CagH3oNgO,S4: C, 60.14; H, 3.98; N, 14.76; S, 16.90. Found: C,
59.85; H, 3.76; N, 14.55; S, 16.73%.

1,2-Bis(4-(1-(2-(4-(benzofuran-2-yl)thiazol-2-yl)hydrazono)ethyl)phenoxy)ethane (13b).
Brown powder (76% vyield), mp. 247-249 °C; IR: (potassium bromide) 3432 (NH), 1558 (C=N)
cm™ ; 'H-NMR (400 MHz, DMSO) 6 2.32 (s, 6H, CHs), 4.39 (s, 4H, CH,0), 7.06 (d, 4H, ArH, J
= 8.8), 7.07 (s, 2H, benzofuran-3-H), 7.27-7.33 (m, 4H, ArH), 7.35 (s, 2H, thiazole-5-H), 7.60
(d, 2H, ArH, J = 8.0), 7.68 (d, 2H, ArH, J = 7.2), 7.76 (d, 4H, ArH, J = 8.8), 11.33 (s, 2H, NH):
13C-NMR (101 MHz, DMSO) 6 14.47, 66.87, 102.50, 106.87, 111.40, 114.87, 121.79, 123.68,
125.04, 127.66, 128.94, 130.95, 131.00, 147.40, 152.58, 154.49, 159.44, 171.06; ms: m/z (%)
724 (M"). Anal. Calcd. for C40H32Ne04S,: C, 66.28; H, 4.45; N, 11.59; S, 8.85. Found: C, 66.11;
H, 4.27; N, 11.40; S, 8.81%.

1,3-Bis(4-(1-(2-(4-(benzo[d]thiazol-2-yl)thiazol-2-yl)hydrazono)ethyl)phenoxy)propane
(13c). Dark green powder (73% yield), mp. 189-191 °C; IR: (potassium bromide) 3402 (NH),
1566 (C=N) cm™ ; *H-NMR (400 MHz, DMSO) & 2.22-2.26 (m, 2H, CH,), 2.32 (s, 6H, CHa),
4.20 (br. s, 4H, CH,0), 7.03 (d, 4H, ArH, J = 8.0), 7.45-7.54 (m, 4H, ArH), 7.75 (d, 4H, ArH, J =
8.4), 7.77 (s, 2H, thiazole-5-H), 8.02 (d, 2H, ArH, J = 8.0), 8.11 (d, 2H, ArH, J =7.2), 11.42 (s,
2H, NH); *C-NMR (101 MHz, DMSO) & 14.58, 29.03, 64.78, 110.11, 114.83, 122.76, 122.99,
125.58, 126.93, 127.70, 130.70, 135.00, 145.29, 147.96, 154.04, 159.68, 163.23, 170.96; ms:
m/z (%) 772 (M"). Anal. Calcd. for C39H32NgO,S4: C, 60.60; H, 4.17; N, 14.50; S, 16.59. Found:
C, 60.39; H, 3.91; N, 14.38; S, 16.46%.

1,3-Bis(4-(1-(2-(4-(benzofuran-2-yl)thiazol-2-yl)hydrazono)ethyl)phenoxy)propane (13d).
Brown powder (71% vyield), mp. 203-205 °C; IR: (potassium bromide) 3340 (NH), 1566 (C=N)
cm™ ; 'H-NMR (400 MHz, DMSO) & 2.20-2.21 (m, 2H, CH,), 2.30 (s, 6H, CHa), 4.18-4.21 (m,
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4H, CH,0), 7.02 (d, 4H, ArH, J = 8.8), 7.07 (s, 2H, benzofuran-3-H), 7.25-7.32 (m, 4H, ArH),
7.34 (s, 2H, thiazole-5-H), 7.59 (d, 2H, ArH, J = 8.0), 7.67 (d, 2H, ArH, J = 7.6), 7.74 (d, 4H,
ArH, J = 8.4), 11.32 (s, 2H, NH); *C-NMR (126 MHz, DMSO) & 14.45, 29.04, 64.77, 102.48,
106.84, 111.39, 114.82, 121.77, 123.67, 125.02, 127.63, 128.94, 130.81, 130.93, 147.43,
152.55, 154.48, 159.60, 171.05; ms: m/z (%) 738 (M"). Anal. Calcd. for Cs1H3sNeO4S2: C,
66.65; H, 4.64; N, 11.37; S, 8.68. Found: C, 66.53; H, 4.57; N, 11.09; S, 8.41 %.

1,4-Bis(4-(1-(2-(4-(benzo[d]thiazol-2-yl)thiazol-2-yl)hydrazono)ethyl)phenoxy)butane
(13e). Dark green powder (72% yield), mp. 219-221 °C; IR: (potassium bromide) 3356 (NH),
1558 (C=N) cm™ ; 'H-NMR (400 MHz, DMSO) & 1.91 (br. s, 4H, CH,), 2.32 (s, 6H, CHs), 4.10
(br. s, 4H, CH,0), 7.00 (d, 4H, ArH, J = 8.0), 7.45 (t, 2H, ArH, J = 7.6), 7.54 (t, 2H, ArH, J =
7.6), 7.74 (d, 4H, ArH, J = 8.4), 7.77 (s, 2H, thiazole-5-H), 8.02 (d, 2H, ArH, J = 8.0), 8.11 (d,
2H, ArH, J = 8.0), 11.42 (s, 2H, NH); *C-NMR (101 MHz, DMSO) & 14.58, 25.81, 67.70,
110.11, 114.81, 122.77, 122.99, 125.59, 126.94, 127.68, 130.56, 134.99, 145.28, 148.03,
154.04, 159.83, 163.23, 170.97; ms: m/z (%) 786 (M"). Anal. Calcd. for CsoH3sNgO2S4: C,
61.04; H, 4.35; N, 14.24; S, 16.30. Found: C, 60.94; H, 4.31; N, 14.13; S, 16.17%.

1,4-Bis(4-(1-(2-(4-(benzofuran-2-yl)thiazol-2-yl)hydrazono)ethyl)phenoxy)butane (13f).
Brown powder (71% vyield), mp. 247-249 °C; IR: (potassium bromide) 3340 (NH), 1559 (C=N)
cm™ ; 'H-NMR (400 MHz, DMSO) 6 1.91 (br. s, 4H, CH,), 2.31 (s, 6H, CHs), 4.10 (br. s, 4H,
CH,0), 7.00 (d, 4H, ArH, J = 8.0), 7.06 (s, 2H, benzofuran-3-H), 7.21-7.30 (m, 4H, ArH), 7.34
(s, 2H, thiazole-5-H), 7.58-8.23 (d, 8H, ArH), 11.31 (s, 2H, NH); **C-NMR (101 MHz, DMSO) &
14.46, 25.81, 67.69, 102.49, 106.82, 111.40, 114.80, 121.78, 123.68, 125.03, 127.61, 128.94,
130.67, 130.92, 147.48, 152.55, 154.48, 159.75, 171.06; ms: m/z (%) 752 (M"). Anal. Calcd.
for C42H3sNs04S,: C, 67.00; H, 4.82; N, 11.16; S, 8.52. Found: C, 66.79; H, 4.63; N, 11.16; S,
8.41%.

Synthesis of 3-subestituted-6-(benzo[d]thiazol-2-yl)-7H-[1,2,4]triazolo[3,4-
b][1,3,4]thiadiazine and 3-subestituted-6-(benzofuran-2-yl)-7H-[1,2,4]triazolo[3,4-
b][1,3,4]thiadiazine 15a-d

A mixture of 1-(benzo[d]thiazol-2-yl)-2-bromoethanone (2a) (1 mmol) or 1-(benzofuran-2-yl)-2-
bromoethanone (2b) (1 mmol) and the appropriate 5-substituted-4-amino-4H-1,2,4-triazole-3-
thiol 14a or 14b (1 mmol) was dissolved in ethanol (20 mL) containing TEA (1 mL). The
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reaction mixture was heated at reflux for 5-7 h. then left to cool. The obtained solid products

were filtered off recrystallized from DMF/EtOH to afford the title compounds 15a-d.

6-(Benzo[d]thiazol-2-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (15a). Creamy crystal
(76% vyield), mp. 243-245 °C; IR: (potassium bromide) 3101 (CH Ar), 1550 (C=N) cm™; 'H-
NMR (400 MHz, DMSO) & 4.71 (s, 2H, thiadiazin-7-H), 7.61-7.68 (m, 2H, ArH), 8.18-8.26 (m,
2H, ArH), 9.32 (s, 1H, triazole-3-H); *C-NMR (126 MHz, DMSO) & 23.59, 123.37, 124.55,
127.76, 128.28, 135.76, 141.22, 143.52, 151.26, 152.95, 163.09; ms: m/z (%) 273 (M"). Anal.
Calcd. for C11H7NsS,: C, 48.34; H, 2.58; N, 25.62; S, 23.46. Found: C, 48.22; H, 2.39; N,
25.55; S, 23.41%.

6-(Benzo[d]thiazol-2-yl)-3-phenyl-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (15b).
Creamy crystal (79% vyield), mp. 218-220 °C; IR: (potassium bromide) 3055 (CH Ar), 1543
(C=N) cm™; *H-NMR (400 MHz, DMSO) & 4.70 (s, 2H, thiadiazin-7-H), 7.62-7.67 (m, 5H, ArH),
8.03-8.05 (m, 2H, ArH), 8.19-8.25 (m, 2H, ArH); ms: m/z (%) 349 (M"). Anal. Calcd. for
Ci17H11NsS2: C, 58.43; H, 3.17; N, 20.04; S, 18.35. Found: C, 58.36; H, 3.09; N, 19.97; S,
18.32%.

6-(Benzofuran-2-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (15c). Creamy crystal (74%
yield), mp. 223-225 °C; IR: (potassium bromide) 3078 (CH Ar), 1550 (C=N) cm™; (300 MHz,
DMSO) 6 4.47 (s, 2H, thiadiazin-7-H), 7.34-7.40 (m, 1H, ArH), 7.49-7.55 (m, 1H, ArH), 7.72 (d,
1H, ArH, J = 8.1), 7.83 (d, 1H, ArH, J = 7.8), 7.92 (s, 1H, benzofuran-3-H), 9.22 (s, 1H,
triazole-3-H); ms: m/z (%) 256 (M"). Anal. Calcd. for C1,HgN4OS: C, 56.24; H, 3.15; N, 21.86;
S, 12.51. Found: C, 56.11; H, 3.13; N, 21.73; S, 12.47 %.

6-(Benzofuran-2-yl)-3-phenyl-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (15d). Creamy
crystal (76% yield), mp. 241-243 °C; IR: (potassium bromide) 3070 (CH Ar), 1550 (C=N) cm™;
'H-NMR (400 MHz, DMSO) & 4.48 (s, 2H, thiadiazin-7-H), 7.59-7.75 (m, 6H, ArH), 7.93 (s, 1H,
benzofuran-3-H), 8.02-8.09 (m, 3H, ArH); *C-NMR (126 MHz, DMSO) & 22.69, 113.50,
114.45, 116.76, 125.60, 126.22, 128.45, 129.24, 129.85, 130.82, 130.87, 142.94, 147.02,
150.39, 152.16, 154.69; ms: m/z (%) 332 (M"). Anal. Calcd. for C1gH1,N4OS: C, 65.04; H, 3.64;
N, 16.86; S, 9.65. Found: C, 64.91; H, 3.49; N, 16.75; S, 9.53%.
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Synthesis bis(6-(benzo[d]thiazol-2-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-3-
ylalkanes 17a-d and bis(6-(benzofuran-2-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-3-
ylalkanes 17e-h

To a solution of 1-(benzo[d]thiazol-2-yl)-2-bromoethanone (2a) (2 mmol) or 1-(benzofuran-2-
yl)-2-bromoethanone (2b) (2 mmol) in ethanol (30 mL) containing TEA (2 mL), the appropriate
bis(4-amino-5-mercapto-1,2,4-triazol-3-yl)alkanes 16a-d (1 mmol) was added. The reaction
mixture was heated at reflux for 7-9 h. The obtained solid product upon cooling was filtered off

and recrystallized from DMF/EtOH to afford the title compounds 17a-h.

Bis(6-(benzo[d]thiazol-2-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-3-yl)methane (17a).
Creamy powder (69% vyield), mp. 269-271 °C; IR: (potassium bromide) 3055 (CH Ar), 1522
(C=N) cm™; 'H-NMR (300 MHz, DMSO) 6 4.65 (s, 4H, thiadiazine-7-H), 4.71(s, 2H, CH,), 7.53-
7.63 (m, 4H, ArH), 8.06 (d, 2H, ArH, J = 7.8), 8.14 (d, 2H, ArH, J = 7.5); *C-NMR (126 MHz,
DMSO) 6 21.26, 22.95, 123.14, 124.54, 127.72, 128.25, 135.74, 141.82, 148.96, 150.62,
152.94, 163.08; ms: m/z (%) 558 (M"). Anal. Calcd. for Cx3H14N10S4: C, 49.45; H, 2.53; N,
25.07; S, 22.96. Found: C, 49.36; H, 2.47; N, 25.01; S, 22.92%.

1,2-Bis(6-(benzo[d]thiazol-2-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-3-yl)ethane
(17b).  Creamy powder (72% vyield), mp. 279-281°C; IR: (potassium bromide) 3063 (CH Ar),
1535 (C=N) cm™; *H-NMR (400 MHz, DMSO) & 3.47 (s, 4H, CH,), 4.65 (s, 4H, thiadiazine-7-
H), 7.61-7.64 (m, 4H, ArH), 8.11-8.24 (m, 4H, ArH); ms: m/z (%) 572 (M"). Anal. Calcd. for
C24H16N10S4: C, 50.33; H, 2.82; N, 24.46; S, 22.40. Found: C, 50.26; H, 2.76; N, 24.33; S,
22.29%.

1,3-Bis(6-(benzo[d]thiazol-2-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-3-yl)propane
(17c).  Creamy powder (71% yield), mp. 244-246 °C; IR: (potassium bromide) 3055 (CH Ar),
1525 (C=N) cm™; *H-NMR (400 MHz, DMSO) & 2.32 (q, 2H, CH,, J = 7.2 Hz), 3.08 (t, 4H, CH,,
J=7.2 Hz), 4.61 (s, 4H, thiadiazine-7-H), 7.56-7.62 (m, 4H, ArH), 8.08-8.14 (m, 4H, ArH); ms:
m/z (%) 586 (M"). Anal. Calcd. for CasH1gN10S4: C, 51.18; H, 3.09; N, 23.87; S, 21.86. FoundC,
51.12; H, 2.96; N, 23.75; S, 21.69%.

1,4-Bis(6-(benzo[d]thiazol-2-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-3-yl)butane
(17d).  Creamy powder (77% yield), mp. 253-255 °C; IR: (potassium bromide) 3053 (CH Ar),
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1535 (C=N) cm™; *H-NMR (300 MHz, DMSO) 6 1.91 (br. s, 4H, CH,), 2.98 (br. s, 4H, CH,),
4.61 (s, 4H, thiadiazine-7-H), 7.55-7.61 (m, 4H, ArH), 8.09-8.14 (m, 4H, ArH); ms: m/z (%) 600
(M"). Anal. Calcd. for Co6HooN10S4: C, 51.98; H, 3.36; N, 23.31; S, 21.35. Found: C, 51.87; H,
3.29; N, 23.19; S, 21.22%.

Bis(6-(benzofuran-2-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-3-yl)methane (17e).
Creamy powder (69% vyield), mp. 265-267 °C; IR: (potassium bromide) 3032(CH Ar), 1558
(C=N) cm™; *H-NMR (300 MHz, DMSO) & 4.43 (s, 4H, thiadiazine-7-H), 4.66 (s, 2H, CH,), 7.33
(t, 2H, ArH, J =7.5), 7.46 (t, 2H, ArH, J =7.5), 7.63 (d, 2H, ArH, J = 8.4), 7.75 (d, 2H, ArH, J =
7.5), 7.88 (s, 2H, benzofuran-3-H); **C-NMR (75 MHz, DMSO) & 20.79, 22.56, 111.73, 113.96,
122.76, 124.06, 127.15, 127.94, 140.91, 145.88, 148.56, 148.92, 155.39;ms: m/z (%) 524 (M").
Anal. Calcd. for CosH16NgO5S5: C, 57.24; H, 3.07; N, 21.36; S, 12.23. Found: C, 57.19; H, 2.96;
N, 21.27; S, 12.18%.

1,2-Bis(6-(benzofuran-2-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-3-yl)ethane (a7f).
Creamy powder (73% yield), mp. 261-263 °C; IR: (potassium bromide) 3023 (CH Ar), 1527
(C=N) cm™; *H-NMR (300 MHz, DMSO) 6 3.43 (s, 4H, CH,), 4.35 (s, 4H, thiadiazine-7-H), 7.35
(t, 2H, ArH, J = 8.1), 7.47 (t, 2H, ArH, J = 8.1), 7.66 (d, 2H, ArH, J = 8.4), 7.79 (d, 2H, ArH, J =
7.5), 7.89 (s, 2H, benzofuran-3-H); *C-NMR (126 MHz, DMSO) & 21.92, 22.94, 112.25,
114.42, 123.18, 124.47, 127.63, 128.33, 140.89, 146.18, 149.09, 152.74, 155.88; ms: m/z (%)
538 (M"). Anal. Calcd. for CpsH1gNgO>S,: C, 57.98; H, 3.37; N, 20.80; S, 11.91. Found: C,
57.87; H, 3.26; N, 20.69; S, 11.87%.

1,3-Bis(6-(benzofuran-2-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-3-yl)propane  (17Q).
Creamy powder (71% vyield), mp. 240-242 °C; IR: (potassium bromide) 3103(CH Ar), 1535
(C=N) cm™; 'H-NMR (300 MHz, DMSO) 6 2.32-2.34 (m, 2H, CH,), 3.06 (t, 4H, CH,, J = 7.2
Hz), 4.38 (s, 4H, thiadiazine-7-H), 7.33-7.38 (m, 2H, ArH), 7.46-7.52 (m, 2H, ArH), 7.71 (d, 2H,
ArH, J =8.1), 7.79 (d, 2H, ArH, J = 8.1), 7.86 (s, 2H, benzofuran-3-H); ms: m/z (%) 552 (M").
Anal. Calcd. for C,7H,0Ng0,S5: C, 58.68; H, 3.65; N, 20.28; S, 11.60. Found: C, 58.55; H, 3.54;
N, 20.21; S, 11.47%.

1,4-Bis(6-(benzofuran-2-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-3-yl)butane (A7h).
Creamy powder (76% yield), mp. 258-260 °C; IR: (potassium bromide) 3078 (CH Ar), 1558
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(C=N) cm™; *H-NMR (400 MHz, DMSO) & 1.89 (br. s, 4H, CH,), 2.96 (br. s, 4H, CH,), 4.39 (s,
4H, thiadiazine-7-H), 7.58-7.84 (m, 8H, ArH), 8.03 (s, 2H, benzofuran-3-H); ms: m/z (%) 566
(M™). Anal. Calcd. for C2gH22Ng0,S,: C, 59.35; H, 3.91; N, 19.77; S, 11.32. Found: C, 59.23; H,
3.78; N, 19.63; S, 11.28%.
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Archive directory: /export/home/vomrl/vnmrsys/data
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: DMSO
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Mercury-300BB "NMR300"
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Pulse 45.0 degrees

Ac:. time 4.853 sec
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Ramadan_4456-57

Sample Name Ramadan_4456-57 Puise sequence  CARBON Temperature 27 Study owner  vamr1
Date coliected  2019-08-05 Solvent dmso Spectrometer  lampe-vnmrs400 Operator  vomrl
2019-08-05
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Mostafaelsayed-B5-DMSO-H

Archive directory: /export/home/vnmrl/vnmrsys/data
Sample directory: DDSmm_test_12Mar2014-21:34:40
File: PROTON

Pulse Sequence: s2pul

Solvent: DMSO
Temp. 30.0 C 7 303.1 K
Mercury-300BB "NMR300"

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acqg. time 4.853 sec

Width 6600.7 Hz

19 repetitions

BSERVE H1, 300.0687871 MHz
DATA PROCESSING
FT size 65536
Total time 43 min, 34 sec
Date: Sep 27 2018
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Ramadan_5936-37
Sample Name Ramadan_5936-37 Pulse sequence CARBON Temperature 27 Study owner vnmr1
Date collected  2019-08-01 Solvent dmso Spectrometer max-vnmrs500 Operator  vamr1
2019-08-01
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Mostafaelsayed-TS-DMSO-H

Archive directory: /export/home/vnmrl/vnmrsys/data
ple directory: DDSmm_test_12Mar2014-21:34:40
File: PROTON

Pulse Sequence: s2pul

Solvent: DMSO
emp. 30.0 C / 303.1 K
Mercury-300BB "NMR300™
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Ramadan_4462-63
Sample Name Ramadan_4462-63 Pulse sequence CARBON Temperature 27 Study owner vamri
Date collected  2019-08-05 Solvent dmso Specirometer lampe-vnmrs400 Operator  vamr1
2019-08-05
Ramadan_4462-63
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MostafaE 1Sayed-B8-DMSO-H1

Archive directory: /export/home/vnmrl/vomrsys/data
Sample directory: DDSmm_test_12Mar2014-21:34:40

Pulse Sequence: s2pul
30.0 C / 803.1 K

File: Mostafak1Sayed-B8-DNSO-H1
Mercury-300BB  "NMR300"
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FT size 65536
Total time 43 min, 34 sec
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Ramadan_5942-43

Sample Name Ramadan_5942-43

Pulse sequence CARBON

Temperature 27
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Pulse sequence CARBON

Temperature 27

Study owner vamr1

Date collected 2019-08-09 Solvent  dmso Spectrometer  max-vnmrs500 Operator  vamr1
2019-08-09
Ramadan_5998-99
F12
sHgonwa
5223382
5845383
ssdasaaa
..)...”.
o
8
"
a
a
H
0 b \
2 £
§ d
38228 8
i faElE8 W B E 8 §
- o ® . o ¢ " -
28 e3 5|a 2 3 :
b ad8|98 53 s g 3
"m0 oun - - - - -
20 e e} -
o R 8 ©
] o &« s 3
] a a ©
g W g 7
-
T B o e e R R i e e e e i e b
180 160 140 120 100 80 60 40 20 ppm
Data file 1/data/2019_| 5998 1_5998-99_CARBON_2019-08-09_01 Plot date 2019-08-09

S22



%

H
N

LN

11c

o

N ]

6861°2
0502°Z-)

GOEETE - o,
9SET'T .

0006°2
050557 F oo
Z115°2

00SE"E—"
7981 b -, |

PIOZ ¥ —n
GaTE ¥
PLIO"L
FEEOTL [
9092°L
0BZEF L
LIER L
£EPE L
S99F L
Z69F L

ammv.n./ Fr= — L

EERY L
£96F L
6L06 L e
Nwmn._ﬁ\

TLES YL

LTITE L 4
FEEE"L ]
0566 "L
EFTO" 8
§Za0°8 o
TEIM: -
5280°8

PEEE T TIT— ]

rio

== =

5 RN _m oo o»
pRe- EnAYRIiENTSIOISEeE~ | oEsD muuu ER
L e R
" B BRE" -1 - & LA T3]
LERCL I g4 8 g% oA o7 -
T B 4 B 49§ -
Wi i i
oz 8 i oo
R K E

1]

gl _ : 2

mmmm chli iR RnnBlcunmpet |BEcd cunlfany

3
S23

-




O
H )t]/J:::I/ \V/N\VAJ\[:::L\[T{ H
Nl \ SHtN,Jy

]
S 11c N

N=

Ramadan_4458-59

Sample Name Ramadan_4458-59 Puise sequence CARBON Temperalure 27 Study owner vnmet
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MustafaAlSayed-F13-DMSO~1H

Archive directory: /export/home/vnmrl/vnmrsys/data
Sample directory: DDSmm_test_12Mar2014-21:34:40
File: PROTON

Pulse Sequence: s2pul

Solvent: DMSO

Temp. 30.0 C 7 303.1 K
Mercury-3008B “NMR300"
Relax. delay 6.000 sec
Pulse 45.0 degrees

Acqg. time 4.000 sec
Width 6600.7 Hz

51 repetitions

OBSERVE  H1, 300.0687871 MHZ
DATA PROCESSING

FT size 65536

Total time 58 min, 55 sec
Date: Sep 2 2019
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Ramadan_4460-61

Sample Name Ramadan_4460-61 Pulse sequence CARBON Temperature 27 Study owner  vnmr1
Date collected 2019-08-05 Soivent dmso Spectrometer  lampe-vnmrs400 Operator vamrl

2019-08-05
Ramadan_4460-61
F11

—39.563

—40.610
39.354

—122.588
—115.033

—127.351
126.710
—— '—126.338

135.308
67.651
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13.720

158.762
———153.638

168.475

Data file nomefvnmr t/data/08_2019/Ramadan_4460-61/Ramadan_4460-61_CARBON 2019-08-05_01 Plot date 2019-08-08
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Sample Name Ramadan_6000-01
Date collected 2019-08-09

Pulse sequence CARBON
dmso

Solvent

Temperature 27
Spectrometer max-vnmrs500

Study owner vnmr1
Operator vnmri

2019-08-09
Ramadan_6000-01
F15

127.723
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Data file /home/vnmr vnmrsys/Automation/auto_20190809_01/enterQ.macdir/loc2_001/current

114.891

110.132
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Ramadan_4540-41

Sample Name Ramadan_4540-41 Puise sequence CARBON Temperature 27 Study owner vnmrl

Date coliected  2019-08-09 Solvent dmso Spectrometer  lampe-vnmrs400 Operator vamrl
2019-08-09
Ramadan_4540-41
F16
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Data file et idata/08_2019/ n_4540-41/Ramadan_4540-41_CARBON_2019-08-09_01 Plot date 2019-08-08
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Ramadan_4464-65

Sample Name Ramadan_4464-65 Pulse sequence CARBON Temperature 27 Study owner vomrt
Date collected  2019-08-05 Solvent dmso Spectrometer  lampe-vnmrs400 Qperator  vamr1
2019-08-05
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Ramadan_5905-06
Sample Name Ramadan_5905-06 Puise sequence  CARBON Temperature 27 Study owner vamrl
Date collected 2019-07-30 Solvent dmso Spectrometer max-vnmrsS00 Operator  vamr1
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MustafaAlSayed-F@2-DMSO-1H

Archive directory: -/export/home/vnmrl/vnmrsys/data
??:P].P::);slcltory: DDSmm_test_12Mar2014-21:34:40

Pulse Sequence: s2pul

Solvent: DMSO
Temp. 30.0 C / 303.1 K
Mercury-300BB  "NMR300"

Relax. delay 6.000 sec
Pulse 45.0 degrees
Acq. time 4.000 sec
Width 6600.7 Hz
41 repetitions
VE H1, 300.0687871 MHz
DATA PROCESSING
FT size 65536
Total time 58 min, 55 sec

Date: Sep 2 2019 ©
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MostafaE 1Sayed-BT20-DMSO-H1

Archive directory: /export/home/vnmri/vnmrsys/data
Sample directory: DDSmm_test_12Mar2014-21:34:40

Pulse Sequence: s2pul
Solvent: DMSO
Temp. 30.0

/ 303.1 K
le: HO;!B aE1Sayed-BT20-DMSO-H1
ry-

f
Mercu 00BB  "NMR300"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 4.853 sec

Width 6600.7 Hz

36 repetitions

OBSERVE  H1, 300.0687873 MHz
DATA PROCESSING

FT size 65536

Total time 43 min, 34 sec
Date: May 23 2016
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Ramadan_5909-10

Sample Name Ramadan_5909-10
Date collected 2019-07-31

Pulsa sequence  CARBON
Solvent dmso

Temperature 27
Spectrometer  max-vnmrs500

Study owner vnmri
Operator  vnmr1

549

40.480
40.313

40.146

39.812
39.645
39.478

22.958

21.262

Plot date 2019-07-31
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MustafaAlSayed-F28-DMSO-1H

Archive directory: /export/home/vnmrl/vnmrsys/data
Sample directory: DDSmm_test_12Mar2014-21:34:40
File: PROTON

Pulse Sequence: s2pul

Solvent: DMSO
Temp. 30.0 C / 303.1 K
Mercury-300BB "NMR300"

4.612

Relax. delay 6.000 sec

Pulse 45.0 degrees

Acq. time 4.000 sec

width 6600.7 Hz

25 repetitions

OBSERVE H1, 300.0687871 MHz

DATA PROCESSING

FT size 6553

Total time 58 min, 55 sec
2018
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MostafaElSayed-BF 20-DMSO-H1

Archive directory: /export/home/vnmrl/vnmrsys/data
Sample directory: DDSmm_test_12Mar2014-21:34:40
File: PROTON

Pulse Sequence: s2pul

Solvent: DNSO
Temp. 30.0 C / 303.1 K
Mercury-300BB “NMR300"

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 4.853 sec
Width 6600.7 Hz

10 repetitions
OBSERVE

Vi H1, 300.0687873 MHz
DATA PROCESSING
FT size 65536
Total time 43 min, 34 sec
Date: Jun 28 2016
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MustafaE1Sayed-BF20-DMS0-C13

Archive directory: /export/home/vnmrl/vnmrsys/data
Sample directory: DDSmm_test_12Mar2014-21:34:40
File: PROTON

Pulse Sequence: s2pul

Solvent: DMSO
Temp. 30.0 C / 303.1 K
Mercury-300BB “NMR300"

Pulse 45.0 degrees
me 1.815 sec

1408 repetitions

OBSERVE C13, 75.4523908 MHz
DECOUPLE H1, 300.0702830 MHz
Power 33 dB

continuous1

WALT.

Line broadening 1.0 Hz
FT size 131072

Total time 32 hr, 58 min, 37 sec
Date: Dec 5 2016

148.921
148.564

155.3984
T\—145.885

140.915

i

17e

124.061
— 179,788
113.965
111.730

127947
——__127.150

o o

e

38.946

38.665

22.563

20.781

o

T Loy [ e | e e o T

200 180 160 140

T T T T T T

120

S54

T
100

L L o o

80 60

40

-
ppm



N
o \ ’?/S

=N .
N ) _

17f

MustafaAlSayed-F30-DMSO-1H

Archive directory: sexport/home/vnmri/vimrsys/data
Sample directory: DDSmm_test_12Mar2014-21:34:40
File: PROTON

Pulse Sequence: s2pul
Solvent: DMSO

Temp. 30.0 C / 303.1 K
Mercury-300BB "NMR300"

3.308

Relax. delay 6.000 sec
Pulse 45.0 degrees

Acq. time 4.000 sec

Width 6600.7 Hz

20 repetitions

OBSERVE H1, 300.0687871 MHz
DATA PROCESSING

FT size 65536

Total time 58 min, 55 sec
Date: Sep 2 2018
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Ramadan_5911-12
Sample Name Ramadan_5911-12 Pulse sequence  CARBON Temperature 27 Study owner vnmr1
Date collected  2019-07-31 Soivent dmso Spectrometer max-vnmrs500 Operator vamrl
2019-07-30
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MustafaAlSayed-F31-DMSO-1H

Archive directory: /export/home/vimril/vnmrsys/data
ple directory: DDSmm_test_12Mar2014-21:34:40
File: PROTON

Pulse Sequence: s2pul

Solvent: DMSO
Temp. 30.0 C 7 303.1 K
Mercury-300BB "NMR300"

Relax. delay 6.000 sec

Pulse 45.0 degrees

Acq. time 4.000 sec

Width 6600.7 Hz

29 repetitions

OBSERVE H1, 300.0687871 MHz
SSING

FT size 65536
Total time 58 min, 55 sec
Date: Sep 2 2019
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