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Abstract: Novel compounds based on the 1,2,4-triazole skeleton were synthesized. A class of 4-amino-5-alkyl-4H-1,2,4-triazole-3-
thione created by reaction of thiocarbohydrazide with long-chain aliphatic carboxylic acids, and then the Schiff bases were obtained
in the media of heat and microwave waves, in the presence and the absence of a catalyst. Their chemical structures were assayed by
elemental analysis, also device spectroscopic methods.
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1. Introduction

Over the past decades, heterocyclic compounds and their various derivatives have attracted chemists due to their diverse
applications in chemical and pharmaceutical fields. Review references indicate that triazole compounds are of particular
importance to other heterocyclic compounds due to their biological properties. 1,2,4-triazoles exhibit a variety of
biological properties, such as antimicrobial [1-5], antiinflammatory [6-8], anticonvulsant [9,10], anticancer [11,12,14,15],
antitubercular [13], antibacterial [1,7,16-19], antifungal [1,20-22], antitubulin [23], insecticides [24], herbicidal [25] and
anticorrosion [26] activities. Due to potential properties of triazoles and the fact that one of the tasks of our research team
is to investigate industrial emulsifiers, we expect such compounds to have emulsifying properties because they have a polar
head and a long nonpolar tail. So, we decided to make compounds that have such characteristics in addition to being new.

We succeeded to synthesize the structures of 4a-f and 5a-1 using thiocarbohydrazide.

2. Materials and methods

Solvents and analytical chemicals used were of analytical grade or dry distilled. The qualitative analysis of compounds
was evaluated by TLC, and the Rf values were assessed using prefabricated aluminum-silicon plates and Kieselgel 60 F254
(obtained from Merck) by using ethyl acetate as a molecule and the TLC which then visualized by means of a UV lamp.
Determining melting points was performed using Electrothermal melting furnace (B1 4300 BAMSETEP B1). Bruker
Tensor 27 FT-IR spectrophotometer was used to record IR spectra. Recording the NMR spectrum was handled in a Bruker
Avance DRX-300 spectrometer with TMS as standard.

Mass spectra recorded on Finnigan-Matt 5973. Elemental analysis for C, H, N, and S determined using a Heracus
CHN-O-Rapid analyzer. Microwave irradiations were carried in a MicroSynth, Milestone microwave oven with 2500 W
power.

2.1. Synthesis of 4-Amino-5-alkyl-2,4-dihydro-[1,2,4]triazole-3-thione ( 4a-f)

A mixture consisting of carboxylic acid (0.01 mol) and thiocarbohydrazide (0.015 mol) was made in a round-bottomed
flask heated on a mantle until content melted. The resulting mixture was washed several times with warm water to remove
unreacted thiocarbohydrazide and carboxylic acid and then collected by filtration. To produce prementioned compounds,
the product was recrystallized using ethanol.
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2.1.1. 4-amino-5-heptyl-2,4-dihydro-3H-1,2,4-triazole-3-thione (4a)

Yield 80%; white solid; m.p. 115-117 °C; IR v (cm™): 3320, 3200, 3152 (NH strength vibration of NH and NH, groups),
2949-2851 (strength vibration of SP, CH), 1486 (bending vibration of CH,); "H NMR (300 MHz DMSO-d6) & 0.84 (t, 3H,
CH,), 1.23-1.26 (m, 8H, CH,), 1.56-1.63 (m, 2H, CH,), 2.59 (t, 2H, CH,), 5.49 (s, 2H, NH.), 13.40 (s, 1H, NH). Anal. Calcd.
for C9H N S: C50.44, H 8.47, N 26.14, S 14.95. found C 50.41, H 8.49, N 26.04, S 15.06.

187 4
2.1.2. 4-amino-5-nonyl-2,4-dihydro-3H-1,2,4-triazole-3-thione (4b)
Yield 79%; white solid; m.p. 114-115 °C; IR v (cm™): 3320, 3200, 3152 (NH strength vibration of NH and NH, groups),
2941-2851 (strength vibration of SP, CH), 1486 (bending vibration of CH.); '"H NMR (300 MHz DMSO-d6) § 0.84 (t, 3H,
CH,), 1.23-1.25 (m, 12H, CH,), 1.58-1.64 (m, 2H, CH,), 2.59 (t, 2H, CH.), 5.50 (s, 2H, NH,), 13.40 (s, 1H, NH). Anal.
Calcd. for CHH N S: C54.51,H9.15, N 23.12, S 13.22. found C 54.50, H 9.11, N 23.16, S 13.23.

227 4
2.1.3. 4-amino-5-undecyl-2,4-dihydro-3H-1,2,4-triazole-3-thione (4c)
Yield 78%; white solid; m.p. 112-113.5 °C; IR v (cm™): 3320, 3248, 3138 (NH strength vibration of NH and NH, groups),
2933-2851 (strength vibration of SP, CH), 1486 (bending vibration of CH.); '"H NMR (300 MHz DMSO-d6) § 0.83 (t, 3H,
CH,), 1.23-1.26 (m, 16H, CH,), 1.58-1.63 (m, 2H, CH,), 2.59 (t, 2H, CH.), 5.49 (s, 2H, NH,), 13.40 (s, 1H, NH). Anal.
Calcd. for CUH N S: C 57.74, H 9.69, N 20.72, S 11.85. found C 57.80, H 9.65, N 20.75, S 11.80.

260 4
2.1.4. 4-amino-5-tridecyl-2,4-dihydro-3H-1,2,4-triazole-3-thione (4d)
Yield 75%; white solid; m.p. 110-112.5 °C; IR v (cm™): 3320, 3252, 3142 (NH strength vibration of NH and NH, groups),
2927-2851 (strength vibration of SP, CH), 1486 (bending vibration of CH2); IH NMR (300 MHz DMSO-d6) 6 0.84 (t, 3H,
CH3), 1.22-1.26 (m, 20H, CH2), 1.58-1.60 (m, 2H, CH2), 2.59 (t, 2H, CH2), 5.49 (s, 2H, NH2), 13.40 (s, 1H, NH). Anal.
Calcd. for C15H30N4S: C 60.36, H 10.13, N 18.77, S 10.74. found C 60.26, H 10.20, N 18.80, S 10.74.

2.1.5. 4-amino-5-pentadecyl-2,4-dihydro-3H-1,2,4-triazole-3-thione (4e)

Yield 71%; white solid; m.p. 108-110 °C; IR v (cm™): 3320, 3153, 3043 (NH strength vibration of NH and NH, groups),
2920-2851 (strength vibration of SP, CH), 1486 (bending vibration of CH,); "H NMR (300 MHz DMSO-d6) § 0.83 (t, 3H,
CH,), 1.22-1.26 (m, 24H, CH,), 1.58-1.60 (m, 2H, CH,), 2.59 (t, 2H, CH,), 5.48 (s, 2H, NH.), 13.40 (s, 1H, NH). Anal.
Calcd. for C_H, N S: C 62.53, H 10.50, N 17.16, S 9.82. found C 62.49, H 10.41, N 17.18, S 9.92.

1777347 4
2.1.6. 4-amino-5-heptadecyl-2,4-dihydro-3H-1,2,4-triazole-3-thione (4f)
Yield 70%; white solid; m.p. 106-108 °C; IR v (cm™): 3282, 3200, 3138 (NH strength vibration of NH and NH, groups),
2922-2850 (strength vibration of SP, CH), 1488 (bending vibration of CH,); "H NMR (300 MHz DMSO-d6) § 0.83 (t, 3H,
CH,), 1.21-1.25 (m, 28H, CH,), 1.55-1.62 (m, 2H, CH,), 2.58 (t, 2H, CH,), 5.48 (s, 2H, NH.), 13.39 (s, 1H, NH). Anal.
Calcd. for C_H_N S: C 64.36, H 10.80, N 15.80, S 9.04. found C 64.25, H 10.70, N 15.90, S 9.15.

197 738" 4
2.2. Synthesis of 4-(arylideneamino)-5-substituted-2,4-dihydro-1,2,4-triazole-3-thione (5a-1)
2.2.1. Conventional procedure
An equimolar amount of corresponding substituted benzaldehyde with 3 to 4 drops of glacial acetic acid was added to a
suspension of substituted amino triazole (1.2 mol) in methanol. The reaction mixture vessel was refluxed at temperature

of 80-90°C for duration of 2 to 3 hours. Obtained precipitate was then washed with water, subsequently filtered and finally
dried.

2.2.2. Microwave procedure
Substituted amino triazole (1.2 mol) with an equimolar amount of the substituted benzaldehyde were mixed with 4-5
drops of DMSO and exposed to microwave irradiation at 80 °C (400 W) (see Table 1) using a Micro Synth lab station
reactor. The reaction was carried within high-pressure Teflon reactor equipped with a magnetic stir bar and an optical fiber
(to control resulting temperature).

Then, the mixture vessel was allowed to cool down while adding 20 mL water, and the obtained material was then
filtered and washed using 10 mL of hot water and finally recrystallized in methanol.
2.2.3. 4-(benzylideneamino)-5-heptyl-2,4-dihydro-3H-1,2,4-triazole-3-thione (5a)
Yield(%): 93(60); white solid; m.p. 119-121 °C; IR v (cm™): 3114 (NH strength vibration of NH group), 2950-2850 (strength
vibration of SP, CH), 1581, 1500 (strength vibration of C = C aromatic), 1469 (bending vibration of CH,); "H NMR (300
MHz DMSO-d6) § 0.82 (t, 3H, CH,), 1.26-1.42 (m, 8H, CH,), 1.74-1.80 (m, 2H, CH,), 2.84 (t, 2H, CH.), 7.46-7.87 (m,
5H, Ar), 10.35 (s, 1H, HC = N), 13.40 (s, 1H, NH); "C NMR (75 MHz DMSO-d6) § 14.2-31.8 (aliphatic, 7 carbons), 128.6-
133.4 (aromatic, 6 carbons) 153.9, 157.2 (imine groups, 2 carbons), 181.3 (thione group, 1 carbon); M.S, m/z 302 (M*, 5%),
287 (M-NH, 3%), 258 (M-CS, 10%), 243 (M-NH-CS, 12%). Anal. Calcd. for C,H,N,S: C63.54, H7.33, N 18.53, S 10.60.
found C 63.60, H 7.30, N 18.55, S 10.55.
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Table 1. Chemical structures of 1,2,4-triazole 4a-f and Schiff base 5a-1.

Yield (%)
Entry Compounds  |R1 R2
Conventional heating Microwave heating (12 min.)

1 4a n-CH --- 80 ---
2 4b n-CH, 79
3 4c n-C H --- 78 ---
4 4d n-C H,_ 75
5 4e n-C H, --- 71 ---
6 af n-C_H, 70
7 5a n-CH H 60 93
8 5b n-CH, H 60 93
9 5¢ n-C, H H 59 92
10 5d n-C H_ H 58 92
11 5e n-C H H 57 91
12 5f n-C _H, H 57 90
13 5¢ n-CH OH 62 94
14 5h n-CH, OH 61 93
15 5i n-C H, OH 61 93
16 5j n-C . H OH 59 92
17 5k n-C _H, OH 59 91
18 51 n-C_H, OH 58 91

2.2.4. 4-(benzylideneamino)-5-nonyl-2,4-dihydro-3H-1,2,4-triazole-3-thione (5b)

Yield(%): 93(60); white solid; m.p. 116-118 °C; IR v (cm™): 3114 (strength vibration of NH group), 2950-2850 (strength
vibration of SP, CH), 1581, 1500 (strength vibration of C = C aromatic), 1468 (bending vibration of CH,); "H NMR (300
MHz DMSO-d6) 6 0.82 (t, 3H, CHS), 1.21-1.40 (m, 12H, CHZ), 1.70-1.89 (m, 2H, CHZ), 2.80 (t, 2H, CHZ), 7.46-7.87 (m,
5H, Ar), 10.31 (s, 1H, HC=N), 13.40 (s, 1H, NH ); *C NMR (75 MHz DMSO-d6) §14.4-34.10 (aliphatic, 9 carbons),
128.6-133.4 (aromatic, 6 carbons), 153.9, 157.2 (imine, 2 carbons), 181.3 (thione, 1 carbon); M.S, m/z 330 (M*, 6%), 315
(M-NH, 4%), 286 (N-C-S, 11%), 271 (M-NH-CS, 13%). Anal. Calcd. for C,;H N,5: C 65.42, H 7.93, N 16.95, $ 9.70. found
C 65.55,H 7.86, N 16.84, S 9.75.

2.2.5. 4-(benzylideneamino)-5-undecyl-2,4-dihydro-3H-1,2,4-triazole-3-thione (5¢)

Yield(%): 92(59); white solid; m.p. 112-115 °C; IR v (cm™): 3112 (strength vibration of NH group), 2950-2850 (strength
vibration of SP, CH), 1581, 1500 (strength vibration of C = C aromatic), 1468 (bending vibration of CH,); "H NMR (300
MHz DMSO-d6) § 0.80 (t, 3H, CHs), 1.24-1.41 (m, 16H, CHZ), 1.67-1.83 (m, 2H, CHZ), 2.78 (t, 2H, CHZ), 7.46-7.87 (m,
5H, Ar), 10.28 (s, 1H, HC = N), 13.39 (s, 1H, NH); *C NMR (75 MHz DMSO-d6)814.3-34.0 (aliphatic, 11 carbons),
128.8-133.2 (aromatic, 6 carbons), 154.9, 157.1 (imine, 2 carbons), 181.6 (thione, 1 carbon); M.S, m/z 358 (M*, 4%), 343
(M-NH, 4%), 314 (N-C-S, 11%), 299 (M-NH-CS, 12%). Anal. Calcd. for C, H, N,S: C 67.00, H 8.43, N 15.63, $ 8.94. found
C66.91, H 8.50, N 15.60, S 8.99.

2.2.6. 4-(benzylideneamino)-5-tridecyl-2,4-dihydro-3H-1,2,4-triazole-3-thione (5d)

Yield(%): 92(58); white solid; m.p. 99-111.5 °C; IR v (cm™): 3112 (strength vibration of NH group), 2950-2850 (strength
vibration of SP, CH), 1581, 1500 (strength vibration of C = C aromatic), 1468 (bending vibration of CH,); 'H NMR (300
MHz DMSO-d6) § 0.80 (t, 3H, CH,), 1.16-1.38 (m, 20H, CH,), 1.60-1.62 (m, 2H, CH.), 2.73 (t, 2H, CH,), 7.47-7.86
(m, 5H, Ar), 10.23 (s, 1H, HC=N), 13.40 (s, 1H, NH); *C NMR (75 MHz DMSO-d6)514.1-35.1 (aliphatic, 13 carbons),
127.9-133.1 (aromatic, 6 carbons), 154.1, 158.1 (imine, 2 carbons), 181.2 (thione, 1 carbon); M.S, m/z 386 (M*, 5%), 371
(M-NH, 4%), 342 (N-C-S, 12%), 327 (M-NH-CS, 11%). Anal. Calcd. for C_H, N,S: C 68.36, H 8.86, N 14.49, $ 8.29. found
C68.33, H 8.85,N 14.47, S 8.35.
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2.2.7. 4-(benzylideneamino)-5-pentadecyl-2,4-dihydro-3H-1,2,4-triazole-3-thione (5e)

Yield(%): 91(57); white solid; m.p. 96-98 °C; IR v (cm™): 3112 (NH strength vibration of NH group), 2950-2850 (strength
vibration of SP, CH), 1581, 1500 (strength vibration of C=C aromatic), 1468 (bending vibration of CH,); 'H NMR (300
MHz DMSO-d6) & 0.80 (t, 3H, CH,), 1.15-1.23 (m, 24H, CH.), 1.57-1.64 (m, 2H, CH.), 2.68 (t, 2H, CH,), 7.47-7.86 (m,
5H, Ar), 10.23 (s, 1H, HC=N), 13.41 (s, 1H, NH); *C NMR (75 MHz DMSO-d6)814.1-29.7 (aliphatic, 15 carbons), 127.9-
133.1 (aromatic, 6 carbons), 154.1, 158.1 (imine, 2 carbons), 181.2 (thione, 1 carbon); M..S, m/z 414 (M*, 6%), 399 (M-NH,
6%), 370 (N-C-S, 13%), 355 (M-NH-CS, 14%). Anal. Caled. for C,H, N S: C 69.52, H 9.24, N 13.51,5 7.73. found C 69.38,
H9.17, N 13.63, S 7.82.

2.2.8. 4-(benzylideneamino)-5-heptadecyl-2,4-dihydro-3H-1,2,4-triazole-3-thione (5f)

Yield(%): 90(57); white solid; m.p. 90-92 °C; IR v (cm™): 3115 (NH strength vibration of NH group), 2921-2851 (strength
vibration of SP, CH), 1583, 1499 (strength vibration of C=C aromatic), 1417 (bending vibration of CH,); 'H NMR (300
MHz DMSO-d6) § 0.81 (t, 3H, CHS), 1.08-1.26 (m, 28H, CHZ), 1.60-1.71 (m, 2H, CHZ), 2.69 (t, 2H, CHZ), 7.52-7.88 (m,
5H, Ar), 10.23 (s, 1H, HC =N), 13.40 (s, 1H, NH); >*C NMR (75 MHz DMSO-d6) §13.9-34.2 (aliphatic, 17 carbons), 128.7-
132.9 (aromatic, 6 carbons), 153.7, 157.2 (imine, 2 carbons), 182.1 (thione, 1 carbon); M.S, m/z 442 (M*, 7%), 427 (M-NH,
5%), 398 (N-C-S, 9%), 383 (M-NH-CS, 13%). Anal. Calcd. for C26H42N4S: C 70.54,H 9.56, N 12.66, S 7.24. found C 70.61,
H9.51 N 12.61,S7.27.

2.2.9. 5-heptyl-4-((2-hydroxybenzylidene)amino)-2,4-dihydro-3H-1,2,4-triazole-3-thione (5g)

Yield(%): 94(62); white solid; m.p. 125-127 °C; IR v (cm™): 3450-3200 (strength vibration of OH group), 3105 (strength
vibration of NH group), 2917-2850 (strength vibration of SP, CH), 1585, 1488 (strength vibration of C=C aromatic), 1465
(bending vibration of CH,); '"H NMR (300 MHz DMSO-d6) 6 0.82 (t, 3H, CH,), 1.26-1.42 (m, 8H, CH,), 1.56-1.71 (m,
2H, CHZ), 2.73 (t, 2H, CHZ), 6.80-7.33 (m, 4H, Ar), 10.32 (s, 1H, HC=N), 10.89 (s, 1H, OH), 13.40 (s, 1H, NH); *C NMR
(75 MHz DMSO-d6) 613.8-31.9 (aliphatic, 7 carbons), 117.7-132.3, 156.7 (aromatic, 6 carbons), 143.4, 156.0 (imine, 2
carbons), 181.2 (thione, 1 carbon); M.S, m/z 318 (M*, 6%), 303 (M-NH, 5%), 274 (N-C-S, 10%), 259 (M-NH-CS, 11%).
Anal. Calcd. for C_H N OS: C 60.35, H 6.96, N 17.59, O 5.03, S 10.07. found C 60.50, H 6.99, N 17.51, O 4.99 S 10.0.1

1677227 4

2.2.10. 4-((2-hydroxybenzylidene)amino)-5-nonyl-2,4-dihydro-3H-1,2,4-triazole-3-thione (5h)

Yield(%): 93(61); white solid; m.p. 121-124 °C; IR v (cm™): 3430-3190 (strength vibration of OH group), 3150 (strength
vibration of NH group), 2930-2860 (strength vibration of SP, CH), 1590, 1495 (strength vibration of C = C aromatic), 1475
(bending vibration of CHZ); 'H NMR (300 MHz DMSO-d6) 6 0.83 (t, 3H, CHS), 1.20-1.25 (m, 12H, CHZ), 1.60-1.65 (m,
2H, CHz)’ 2.65 (t, 2H, CHz)’ 6.83-7.45 (m, 4H, Ar), 10.51 (s, 1H, HC = N), 10.89 (s, 1H, OH), 13.40 (s, 1H, NH); *C NMR
(75 MHz DMSO-d6) §14.3-34.2 (aliphatic, 9 carbons), 117.5-132.1, 157.2 (aromatic, 6 carbons), 143.1, 156.3 (imine, 2
carbons), 181.5 (thione, 1 carbon); M.S, m/z 346 (M*, 5%), 331 (M-NH, 4%), 302 (N-C-S, 12%), 287 (M-NH-CS, 14%).
Anal. Calcd. for C_H N OS: C 62.40, H 7.56, N 16.17, O 4.62, S 9.25. found C 62.30, H 7.53, N 16.21, O 4.66, S 9.30

1877267 4

2.2.11. 4-((2-hydroxybenzylidene)amino)-5-undecyl-2,4-dihydro-3H-1,2,4-triazole-3-thione (5i)

Yield(%): 93(61); white solid; m.p. 116-118 °C; IR v (cm™): 3500-3250 (strength vibration of OH group), 3180 (strength
vibration of NH group), 2950-2840 (strength vibration of SP, CH), 1595, 1500 (strength vibration of C=C aromatic), 1470
(bending vibration of CH.); 'H NMR (300 MHz DMSO-d6) § 0.82 (t, 3H, CH,), 1.26-1.42 (m, 16H, CH.), 1.47-1.80 (m,
2H, CH,), 2.49 (t, 2H, CH,), 6.79-7.45 (m, 4H, Ar), 10.50 (s, 1H, HC = N, 10.89 (s, 1H, OH), 13.41 (s, 1H, NH); *C NMR
(75 MHz DMSO-d6) 814.4-34.1 (aliphatic, 11 carbons), 117.5-133.1, 157.4 (aromatic, 6 carbons), 144.8, 156.9 (imine, 2
carbons), 181.4 (thione, 1 carbon); M.S, m/z 374 (M*, 5%), 359 (M-NH, 5%), 330 (N-C-S, 12%), 315 (M-NH-CS, 11%).
Anal. Calcd. for C_ H, N OS: C 64.14, H 8.07, N 14.96, O 4.27, S 8.56. found C 64.25, H 8.05, N 14.86, O 4.31, S 8.53

2077307 4

2.2.12. 4-((2-hydroxybenzylidene)amino)-5-tridecyl-2,4-dihydro-3H-1,2,4-triazole-3-thione (5j)

Yield(%): 92(59); white solid; m.p. 112-115 °C; IR v (cm™): 3480-3210 (strength vibration of OH group) ), 3145 (strength
vibration of NH group), 2945-2833 (strength vibration of SP, CH), 1600, 1490 (strength vibration of C = C aromatic), 1466
(bending vibration of CH,); 'H NMR (300 MHz DMSO-d6) 6 0.81 (t, 3H, CH,), 1.06-1.18 (m, 20H, CH,), 1.56-1.63 (m,
2H, CHz)’ 2.67 (t, 2H, CHz)’ 6.82-7.44 (m, 4H, Ar), 10.49 (s, 1H, HC = N), 10.89 (s, 1H, OH), 13.39 (s, 1H, NH); *C NMR
(75 MHz DMSO-d6) §14.5-34.9 (aliphatic, 13 carbons), 117.3-131.9, 157.7 (aromatic, 6 carbons), 143.6, 157.1 (imine, 2
carbons), 181.3 (thione, 1 carbon); M.S, m/z 402 (M*, 6%), 387 (M-NH, 4%), 358 (N-C-S, 12%), 343 (M-NH-CS, 12%).
Anal. Calcd. for C_H, N OS: C 65.63, H 8.51, N 13.92, O 3.97 S 7.97. found C 65.75, H 8.47, N 13.85, O 3.95, S 7.98.

2277347 4
2.2.13. 4-((2-hydroxybenzylidene)amino)-5-pentadecyl-2,4-dihydro-3H-1,2,4-triazole-3-thione (5k)
Yield(%): 91(59); white solid; m.p. 108-110 °C; IR v (cm™): 3500-3200 (strength vibration of OH group) ), 3105 (strength
vibration of NH group), 2917-2850 (strength vibration of SP, CH), 1597, 1509 (strength vibration of C = C aromatic), 1467
(bending vibration of CH,); '"H NMR (300 MHz DMSO-d6) 6 0.81 (t, 3H, CH,), 1.26-1.32 (m, 24H, CH,), 1.74-1.80 (m,

1808



SHIRMOHAMMADI et al. / Turk ] Chem

S o)
HoN NH, +
SN N R; OH
H H
TCH - 1
&
2.
=
Y
S
HN\I)\N—NHZ
4 1
(ol
an
Z
o
as
Z
o)
N s K
R; N~
H
3
«2»
<
&
Q 1) CH,CH,0H, H®  ©
o, <2) NH,NH,
R, N R, OH
2 1

Figure 1. Synthesis of 1,2,4-triazole amines 4a-f.

2H, CH,), 2.65 (t, 2H, CH,), 6.80-7.46 (m, 4H, Ar), 10.43 (s, 1H, HC=N), 10.84 (s, 1H, OH), 13.40 (s, 1H, NH); *C NMR
(75 MHz DMSO-d6) §14.6-34.0 (aliphatic, 15 carbons), 117.8-132.3, 157.8 (aromatic, 6 carbons), 143.3, 157.1 (imine, 2
carbons), 182.1 (thione, 1 carbon); M.S, m/z 430 (M*, 7%), 415 (M-NH, 3%), 386 (N-C-S, 11%), 371 (M-NH-CS, 14%).
Anal. Calcd. for C, H, N OS: C 66.94, H 8.89, N 13.01, O 3.72 S 7.44. found C 67.01, H 8.94, N 12.96, O 3.69, S 7.40.

2477387 4
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2.2.14. 5-heptadecyl-4-((2-hydroxybenzylidene)amino)-2,4-dihydro-3H-1,2,4-triazole-3-thione (51)

Yield(%): 91(58); white solid; m.p. 97-99 °C; IR v (cm™): 3480-3330 (strength vibration of OH group) ), 3105 (strength
vibration of NH group), 2918-2840 (strength vibration of SP, CH), 1593, 1505 (strength vibration of C = C aromatic), 1466
(bending vibration of CH,); 'H NMR (300 MHz DMSO-d6) 6 0.80 (t, 3H, CH,), 1.16-1.22 (m, 28H, CH,), 1.57-1.64 (m,
2H, CH,), 2.68 (t, 2H, CH,), 6.85-7.46 (m, 4H, Ar), 10.44 (s, 1H, HC = N), 10.88 (s, 1H, OH), 13.41 (s, IH, NH); "C NMR
(75 MHz DMSO-d6) §14.9-34.2 (aliphatic, 17 carbons), 118.1-131.9, 157.1 (aromatic, 6 carbons), 143.4, 156.9 (imine, 2
carbons), 182.4 (thione, 1 carbon); M.S, m/z 458 (M*, 6%), 443 (M-NH, 5%), 414 (N-C-S, 11%), 399 (M-NH-CS, 11%).
Anal. Caled. for C, H_N,08: C 68.08, H9.22, N 12.21, 0 3.50, $ 6.99. found C 68.07, H 9.25, N 12.18, 0 3.52, S 6.98.

3. Results and discussion

In a continuous research works of this group [27-34], 18 triazole amines and Schiff bases were synthesized. The difference
among these compounds is in the R acid group and the R, aldehyde group. Our research team performed the reaction
of thiocarbohydrazide (TCH) with long-chain aliphatic carboxylic acids (1a-f) in different conditions and analyzed the
reaction of the resulting products with benzaldehyde and its derivatives under various conditions.

The reaction of TCH with octanoic acid 1a in the fusion method yielded product 4a (Figure 1), and it was confirmed
as 4-amino-5-heptyl-2,4-dihydro-3H-1,2,4-triazole-3-thione (4a). The structure of 4a was assessed and approved as
compared to its spectral data (‘"H NMR, IR). Also, triazole 4a was synthesized in three steps reaction as well. Hydrazide
(2) was obtained by the ethanolysis and then hydrazinolysis of carboxylic acid (1). The required dithiocarbazinate
(3) was synthesized by reacting hydrazide with carbon disulfide and ethanolic solution of potassium hydroxide. And
1,2,4-triazole(4) was produced by the reaction of intramolecular cyclization from the yielded salt with hydrazine. The
advantage of the first method is the lower steps and higher efficiency.  The triazole synthesized in this way was then
condensed with benzaldehyde. As a catalyst, the reaction was performed in the presence of concentrated sulfuric acid or
glacial acetic acid (few drops) to yield Schift base 5 (Figure 2). The Schiff base formation reaction was carried out by the use
of bronsted acid. The reaction was also accomplished in the presence of heterogeneous inorganic solid acidic catalysts such
as beta-zeolite and montmorillonite-KSF under heat conditions. And also, the reaction was conducted in the absence of
catalyst in microwave environment. The efficiency obtained using zeolite and montmorillonite was approximately similar.
Besides, when the reaction was carried out under microwave conditions, the reaction time was reduced and the efficiency
increased. The obtained yield using catalyst and in conventional method was moderate. Reactions were evaluated at
different times. The best results were obtained with acetic acid in the thermal method for 90 min and in the microwave
method for 12 min (see Table 2).

S

A —
HN N—NH, *+ >
\1_ \ / \\ glacial acetic acid or zeolite or
O montmorillonite or
2

microwave irradiation
R1
%N
\H
N

Ry

4a-f

5a-1
Figure 2. Synthesis of Schiff base 5a-1.
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Table 2. The effect of catalyst on the reaction efficiency of Schiff base 5a*.

Yield (%)
Time (min.) Conventional heating . .
icrowave heating
Acetic acid B-Zeolite Montmorillonite KSF
90
91
5 92
. 93
30 53 51 ” =
45 55 51 e —
60 56 52 e —
90 60 5 - —

* The effect of the catalyst was investigated only on 5a. The reaction efficiency using microwaves did not change
significantly with increasing time. The start of the reaction in the presence of the catalyst was after 30 min.

The path for synthesizing proposed compounds 4a-f and 5a-1 is outlined in Figures 1 and 2. 4a-f was approved by IR
and 'H NMR spectroscopic methods. 5a-f was also fully characterized using various spectroscopic methods. The progress
for reactions was assessed using TLC (thin layer chromatography). Elemental analysis was used to check the purity of all
compounds.

The position of IR bands suggests enough evidence regarding the formation of 4a and 5a. The bands due tov (C =N
) and v (C = S) stretch at 1616 cm™ and 1223 cm™', which approves the formation of triazole 4a. The absence of v (NH,)
band in the IR spectrum of 4a shows the formation of 5a.

Other signs for the formation of 4a and 5a were attained by '"H NMR and C NMR spectroscopies. In the "H NMR of
triazole 4a in d -DMSO, signals for the NH proton of triazole ring and for the NH, protons were observed at 13.40 ppm
and 5.49 ppm, respectively. In the '"H NMR of Schiff base 5a in d .-DMSO, signal for the CH proton of imine bond was
observed at 10.35 ppm, beside the *C NMR spectrum signal at 154.1 or 157.0 ppm due to -CH=N- carbon atom. Also, in
the mass spectrum of 5a, fragment 302 obtained. These results support for the proposed structures of 4a and 5a.

4. Conclusion

In this work, Schiff base 5 was prepared in two steps. In the first stage, amine triazole 4 was prepared from the reaction
of thiocarbohydrazide and carboxylic acid, and in the second stage, compound 4 reacted with benzaldehyde and its
derivatives and the final product 5 was obtained.The second step reaction was performed using sulfuric or acetic acid,
zeolite, montmorillonite, and microwave irradiations. The best efficiency was achieved in the microwave.
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2.629
24.564

X

3.601

Current Data Parameters

NAME kerman
EXPNO 528
PROCNO : 1

F2 - Acquisition Parameters

Date_ 20170531
Time 17.49
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 29
™ 32768
SOLVENT DMS0
NS 8
0s 0
SWH 6172.839
FIDRES 0.188380
AQ 2.6542580
A6 97
oW 81.000
DE 6.00
TE 300.0
01 6.00000000
======== CHANNEL f1 ====
NUC1t 1H
P1 10.00
PLY 0.00
SFO1 300.1315007

F2 - Processing parameters

ST 32768
SF 300.1300040
WOW EM
SSB 0
B 0.30
GB 0
pC 1.00

1D NMR plot parameters

CX 20.00
CY 12.50
F1P 14.000
F1 4201.82
FepP -0.300
o -90.04
SPMCM 0.71500
HZCM 214.59296

MHz

Hz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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Current Data Parameters

NAME kerman
EXPNO 512
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170418
Time 15.33
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 29
10 32768
SOLVENT DMSO
NS 16
0S 0
SWH 6172.839
FIDRES 0.188380
AQ 2.6542580
RG 64
oW 81.000
OE 6.00
TE 300.0
D1 6.00000000
======== CHANNEL f1 ====
NUC1 iH
P1 10.00
PL1 0.00
SFO1 300.1315007

F2 - Processing parameters

SI 32768
SF 300.1300062
WOW EM
SSB 0
LB 0.30
GB 0
PC 1.00
10 NMR plot parameters

CX 20.00
cY 90.00
F1P 14.500
F1 4351.89
F2P -0.300
F2 -90.04
PPMCM 0.74000
HZCM 222.09619

MHz

Hz

cm

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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Current Data Parameters
NAME azad
EXPNO 5672
PROCNO 2
F2 - Acquisition Parameters
Date_ 20161214
Time 11.04
RS INSTRUM spect
PROBHD S mm Multinucl
PULPROG zg
TD 32768
SOLVENT CDC13
6 NS 16
DS 0
SWH 10330.578 Hz
FIDRES 0.315264 Hz
AQ 1.5860696 sec
RG 28.5
DW 48.400 usec
DE 6.00 usec
TE 300.0 K
D1 €.00000000 sec
TDO hE
======== CHANNEL fl ========
NUC1 1H
P1 15.00 usec
PL1 1.00 dB
SFO1 500.1330885 MHz
I i R T
F2 - Processing parameters
2.9 2,8 ppm s — | prrerrrer e e s
7.8 P 7.0 ppm SF 500.130009% MHz
WDW EM
\ﬂ SSB 0
LB 0.30 Hz
. _‘J Jow », .J B 0
PC 1.00
v —|co|en o (|| |©
[ W0 =0 0 < ||| [©
(-] oo =1 ololo| 1o
o olele =} ol|e|a] (e
- R o~ aifci| o] |3
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Parameter
Data File Name

[

2 Title

Comment

3

4 Origin

5 Owner

6 Site

7 Instrument
8 Author

9 Solvent

10 Temperature

11 Pulse Sequence

12 Experiment

13 Probe

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Puise Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Vaive

D:/ NMR/ 1397/ 97-10/
97-10-11/ Kerman/
OTEB-Cfid/ fid

OTEB-C

Varian

250
s2pul
10

1024

1.0000
7.5000

1.0433
2019-01-01T14:41:56
2019-01-01T14:46:10

125.67

31409.5
-1833.0
13C
32768
65536

OTEB-C

$ lﬂ;(‘ Mmaln P e
8 g8  B283 EREEER
g B ARS8y ARRRANS
] [ SV RN
¥
u
|
S
N
N/
HN
\ =
N
6
5a
T i T 1 T T 1] T 1] T % T L) L} ¥ L) 1 - T L) o 1 T 1 T v
230 220 200 190 180 170 160 150 140 130 120 110 100 O 80 70 60 50 4 30 20 10 0 -10

f1 (ppm)




Abundance
100000

90000

80000

70000 /

60000 W, T

50000
77 5a

113
40000 43

30000
69
131

20000
157 186 oo 259

103 |
10000 143

121 171 231 302
219 287
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m/z--> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480
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Current Data Parameters

NAME kerman
EXPNO 515
PROCNO 1

F2 - Acquisition Parameters

Date _ 20170419
Time 15.30
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 29
10 32768
SOLVENT OMSO
NS 12
DS 0
SWH 6172.839
FIDRES 0.188380
AQ 2.6542580
RG 60.0
DwW 81.000
DE 6.00
TE 300.0
D1 6.00000000
======== CHANNEL f1 ====
NUC1 1H
P1 10.00
PL1 0.00
SFO1 300.1315007

F2 - Processing parameters

SI 32768
SF 300.1300062
WOW EM
SSB 0
LB 0.30
GB 0
PC 1.00

1D NMR plot parameters

CX 20.00
Cy 12.50
FiP 14.500
F1 4351.89
FepP -0.300
F2 -90.04
PPMCM 0.71400
HZCM 222.09619

MHz

Hz

cm

cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



DTEB-C

Parameter
1 Data File Name

10 Temperature

11 Pulse Sequence

12 Experiment

13 Probe

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spedtral Size

Value

D/ NMR/ 1397/ 97-10/
97-10-11/ Kermary
DTEB-Cfid/ fid
DTEB-C

Varian

dmso
25.0
s2pul
1D

1024

1.0000
7.5000

1.0548
2019-01-01T13:52:12
2019-01-01T13:56:25

125.67

31451.2
-1833.0
13C
32768
65536

2
g
!
5
N
HN
N g
N

5b

-——157.2532
~-153,9742

133.4846
1315267

129.8920
128.6214

z

- Solvent

230

T N T | T T T Tr—r—Tr
220 200 190 180 170 160 150 140

| R

130 120

T . L T
110 100 90
1 (ppm)

80

——r——
70 60 50

T

) L R SR
40 30 20 10

0

e

-10

19



Abundance
100000

90000

80000

77 N

HN
55 \ =
N

70000
60000

50000 5b
13
43

40000
131

277
30000

69 287
245

20000 - 186

103 199

271
286

121 143 219 231 330

171 262 315
209 | 325

0 1L i1
8 R v s IR B o o e B

s
m/z--> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480
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ppm
13.3952

w MHMNoOoawTions maoa
< NN OO Y N Omo
[oa] NS SISA~ANDMO®MW
[q¥] OOV IT T
o I O N N N NN
=
S
/N\
N
HN\
N
5c

Integral
1.006

3.3265
2.7915
2.7867
2.6618
2.4964
2.4906
2.4B48
1.8381
1.7854
1.7148
1.6690
1.4183
1.3581
1.2405
0.8062
0.7955
0.7824

W

1.005
2.000
3.217

2.003
2.001
16.052
3.084

Current Data Parameters

NAME kerman
EXPNO 510
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170531

Time 18.11
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 29

0 32768
SOLVENT DMSO

NS 16

DS (1]

SWH 6172.839 Hz
FIDRES 0.188380 Hz
AG 2.6542580 sec
RG 50.8

OW 81.000 usec
DE 6.00 usec
TE 300.0 K

D1 6.00000000 sec
======== CHANNEL f] ========
NUC1 1H

P1 10.00 usec
PLY 0.00 dB
SFO1 300.1315007 MHz
F2 - Processing parameters
SI 32768

SF 300.1300039 MHz
NOW EM

SSB 0

[R:] 0.30 Hz
6B 0

PC 1.00

10 NMR plot parameters

CX 20.00 cm
LY. 12.50 cm
FiP 15.272 ppm
F1 4583.50 Hz
Fap -0.300 ppm
F2 -90.04 Hz
PPMCM 0.77859 ppm/cm
HZCM 233.67674 Hz/cm



Parameter
1 Data File Name

2 Title

3 Comment
4 Origin
5 Owner
6 Site

7 Instrument

8 Author

9 Solvent

10 Temperature

11 Pulse Sequence

12 Experiment

13 Probe

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Vake

D:/ NMR/ 1397/ 97-10/
97-10-11/ Kerman/
LTEB-Cfid/ fid

LTEB-C

Varian

dmso
25.0
s2pul
1D

D
1024
60
1.0000
7.5000

1.0374
2019-01-01T15:14:11
2019-01-01T15:18:25

125.67

31395.1
-1833.0
13C
32768

65536

LTEB-C

S Iz 289 ©
g %8 K388 ERIZRZEEEE
g 53 H5R%8% SHQa2ggsN.
/ 1/ NNV SN
S
N
S
N §
HN 3
\ = |
N
10
5c
T 2 T T oo T - T » ¥ b T L 1 ¥ " T o T T ] T L ; T v T v T 1  § L 1 . T ¥
230 220 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)




Abundance
100000

90000

77
80000

43 =
70000 N~

60000 55 HN

277 N,
N

50000 10

5¢c
40000 113

30000
131

315

20000 245
157 186

71 103 199

299 394

10000 143

A 121 - 231

219 262 343 358

N |l|.| ubil .lh xll3%ﬁ L I|1XI| IH ‘
0 sttt b L

t S e s B e e e
| 1 |

T
m/z--> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480
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13,4069
10.2345

ppm

(]

7.8628
7.8507

7 .5684

7 5484
-7 4751
2.8276
2.7381
2.7176
1.6272
1.6068
1.3861
1.3727
———1.1630
0.8435
0.8042
0.8010

-

A

S

1 5928

S

o )
(]

Integral
J
0

2.005
3.005

Current Data Parameters

NAME kerman
EXPNO 525
PROCNO |

F2 - Acquisition Parameters
Date_ 20160818
Time 15.25
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 29

10 32768
SOLVENT OMSO

NS 8

0s 0

SWH 6172.839 Hz
FIDRES 0.188380 Hz
AQ 2.6542580 sec
RG 71.8

Ow 81 000 usec
DE 6.00 usec
TE 300.0 K
D1 6.00000000 sec
=====a=== CHANNEL fl ========
NUCH 1H

Py 10.00 usec
PLL 0 00 oB
SFO1 300.1315007 MHz
F2 - Processing parameters
SI 32768

SF 300 1300045 MHz
WOW EM

SSB 0

L8 0.30 Hz
GB 0

PC 1.00

1D NMR plot parameters

cx 20.00 cm

Cy 12 50 cm

FiP 14.500 ppm

Fi 4351.89 Hz

FoP -0.300 ppm

Fi -390 02 H2
PPMCM Q.74000 ppm/ce
HICM 222 09618 Hz/cm

A



MTEB-C

Parameter
1 Data File Name

2 Title

3 Comment
4 Origin

5 Owner

6 Site

7 Instrument

8 Author

9 Solvent

10 Temperature

11 Puise Sequence

12 Experiment

13 Probe

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Valuve

D:/ NMR/ 1397/ 97-10/
97-10-22/ Kerman/
MTEB-Cfid/ fid
MTEBC

Varian

inova

dmso
25.0
S2pul
iD

D
1024
60
1.0000
7.5000

1.0681
2019-01-12T12:35:04
2019-01-12T12:39:17

125.67

315124
-1833.0
13C
32768
65536

~~-181.2014

- 158.1022
1541175

~133.1948

-~ Solvent

230

T

220

200

T

190

180 17

| G
0 160 150

—T—
140 130

(SRR TS M MR e |

120 110 100 9 80 70 60
f1 (ppm)

1
50

40 30 20

&
10 0




Abundance
100000

77
90000

80000 S
43 N/
70000
277 HN
60000 N
12
50000 13 5d
55

40000

30000
69 131

343

20000 186

157 245
199

103

10000 121 231
| 143 171 219 262

327 342

313
| 38

wlil
t

0 I TS

m/z--> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480
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Current Data Parameters

NAME kerman
EXPNO 514
PROCNO * 1

F2 - Acquisition Parameters

MHz

Hz

Date _ 20170619
Time 15.13
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 29
10 32768
SOLVENT DMSO
NS 16
0s 0
SWH 6172.839
FIDRES 0.188380
AQ 2.6542580
RG 40.3
oW 81.000
DE 6.00
TE 300.0
D1 6.00000000
======== CHANNEL f1 ====
NUC1 1H
P1 10.00
PL1 0.00
SFO1 300.1315007
F2 - Processing parameters
SI 32768
SF 300.1300062
WOW EM
SSB 0
LB 0.30
GB 0
PC 1.00

1D NMR plot parameters

CX 20.00
Cy 12.50
FiP 14.500
F1 4351.89
FeP -0.300
F2 -90.04
PPMCM 0.74000
HZCM 222.09619

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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Parameter
1 Data File Name

2 Title
3 Comment

4 Origin
S Owner

Site
Instrument

N oo

8 Author

9 Solvent

10 Temperature

11 Pulse Sequence

12 Bxperiment

13 Probe

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Fregquency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spedtral Size

Value

D:/ NMR/ 1397/ 97-10/
97-10-11/ Kerman/
PTEB-C.fid/ fid

PTEB-C

Varian

inova

25.0
s2pul
iD

1024

1.0000
7.5000

1.0322
2019-01-01T15:22:19
2019-01-01T15:26:35

125.67

31425.7
-1833.0
13C
32768
65536
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Abundance
100000

90000
77
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60000 i “HN

50000 14

40000

113

30000
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186

69
20000 131 157
199 245
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10000 103
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Current Data Parameters

NAME kerman
EXPNO 517
PROCNO "1

F2 - Acquisition Parameters

Date _ 20170419
Time 16.46
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 29
0 32768
SOLVENT DMSO
NS 16
DS 0
SWH 6172.839
FIDRES 0.188380
AQ 2.6542580
RG 80.6
DW 81.000
DE 6.00
TE 300.0
D1 6.00000000
======== CHANNEL f1{ ====
NUC1 1H
P1 10.00
PL1 0.00
SFO1 300.1315007

Hz

F2 - Processing parameters

ST 32768
SF 300.1300062
WOW EM
SSB 0
LB 0.30
GB 0
PC 1.00

1D NMR plot parameters

CX 20.00
CcY 12.50
F1P 14.500
F1 4351.89
FapP -0.300
F2 -90.04
PPMCM 0.74000
HZCM 222.09619

MHz

Hz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



Parameter
1 Data File Name

2 Title

Comment
Origin
Owner
Site
Instrument
Author

9 Solvent

10 Temperature

11 Pulse Sequence

12 Experiment

13 Probe

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spedral Size

0N O N oA w

Value

D/ NMR/ 1397/ 97-10/
97-10-11/ Kerman/
STEB-Cfid/ fid

STEB-C

Varian

25.0
2put
10

1024

1.0000
7.5000

1.0568
2019-01-01T15:45:42
2019-01-01T715:48:54

125.67

31409.5
-1833.0
13C
32768
65536
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Curceat Data Parsdeters o

F2 ~ Acquisition Pacameters

Date_ 2017053¢
Time 18.32
INSTRUN spect
PROBHD 5 ma Multinucl
PULPROG 9

T0 327658
SOLVENT S0

NS L

bs ]

SWH 6172.839 Hz
FIORES 0. 186380 Hz
AQ 2.6542560 sec
3 3.9

o 81.000 usec
DE 6.00 usec
TE 300.0 K

314 6.00000000 sec
neexnzex CHANNEL, f1 =seseses
MICt 1

21 10.00 usec
PLt 0.00 aB
SFO1 300.1315007 M2
F2 - Processing parameters
St 32768

SF 3001300043 MHz
WOW EM

ssg 0
L8 0.30 Mz
68 e

BC 1.00

10 MR plot parametesrs

X 20.00 cw
cy 100,00 c=
(211 14.000 ppa
(31 4201,82 H2
FaP ~0,300 gom
F2 . ~80.04 H2
PPHCN 0.71500 pom/ce
HZCN 214.59296 Hz/ce




Parameter Value
1 Data File Name Dx/ NMR/ 1397/ 97-10/
97-10-26/ Kermary
OTE20H-Cfid/ fid
2 Title OTE20H-C
3 Comment
4 Origin Varian
5 Owner
1
6 Site
7 Instrument inova i
8 Author
9 Solvent dmso
10 Temperature 250
11 Pulse Sequence s2pul
12 Experiment 1D
13 Probe D
14 Number of Scans 1024
15 Recelver Gain 60
16 Relaxation Delay  1.0000
17 Pulse Width 7.5000
18 Presaturation
Frequency
19 Acquisition Time 1 0489
20 Acquisltion Date  2019-01-16T16:52:07
21 Modification Date  2019-01-16T16:56:19
22 Class
23 Spectrometer 125.67
Frequency
24 Spectral Width 31455.1
25 Lowest Frequency -1833.0
26 Nucleus 13C
27 Acquired Size 32768
28 Spedral Size 65536

OTE20H-C
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ppm
13.3992

10.8932
—10.5104

—

Current Data Parameters

NAME kerman
[e BV IRTe IR To Ml B i (e B ] OO oSNNS~ OWOWOWW Y W00 EXPNO 507
Do WONY <O I oOoNDMAUWVWOYON~NMY OMAN g
NOoO™~WOWWwuY Im D@OOUMOoO MO W NOLW O MO PROCNO 1
T S MMmMmMO W m SOOI ITIT OOONNDoo
NN~ OO MU AUNUNNUNNUNNUQN— O OO

F2 - Acquisition Parameters

Integral
1.008
1.018
0.998

Date_ 20170726
Time 16.19
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 29
0 32768
SOLVENT OMSO
NS 16
0s 0
SWH 6172.839 Hz
FIDRES 0.188380 Hz
HO AQ 2.6542580 sec
RG 128
OwW 81.000 usec
DE 6.00 usec
/N\ TE 300.0 K
N D1 6.00000000 sec
======== CHANNEL f1 ========
\ = NUCH 1H
N P1 10.00 usec
8 PL1 0.00 dB
5h SFO1 300.1315007 MHz
F2 - Processing parameters
SI 32768
SF 300.1300038 MHz
WOW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
. 1D NMR plot parameters
L cX 20.00 cm
CY 12.50 cm
F1iP 14.500 ppm
F1 4351.89 Hz
FapP -0.300 ppm
=l e =) gl 1518 F2 -90.04 Hz
S| [m o S| (=S PPMCM 0.74000 ppm/cm
| |ou 3% il |ffm HZCM 222.09619 Hz/cm




Parameter
1 Data File Name

2 Title

3 Comment

4 Origin

5 Owner

6 Site

7 Instrument

8 Author

9 Solvent

10 Temperature

11 Pulse Sequence

12 Experiment

13 Probe

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Puise Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spedrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spediral Size

Value

D:/ NMR/ 1397/ 97-10/
97-10-26/ Kerman/
DTE20-C.fid/ fid
DTE20H-C

Varian

"sgEy

1024

gs

7.5000

1.0357
2019-01-16T716:27:06
2019-01-16T16:31:15

125.67

31986.2
-1833.0
13¢
32768
65536
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Current Data Parameters

NAME kerman
@ ST D85BSR 3B8S A0NLRLRSNEN33SR2CRESEHA EXPNO 505
€ S 28 99300088 3823852802303 S8RRSSREcam PROCNO 1
a it o o NINNSNNSNNSNNSNN OOVOVOOOVWO UVUUUNUNA A= O 0O
i F2 - Acquisition Parameters
Date_ 20170725
Time 17.32
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 29
0 32768
SOLVENT OMSO
NS 12
0S (1]
SWH 6172.839 Hz
FIDRES 0.1688380 Hz
HO AG 2.6542580 sec
RG 50.0
DW 81.000 usec
S OE 6.00 usec
N TE 300.0 K
s - D1 6.00000000 sec
N
======== CHANNEL f1 ========
HN\ NUCH 1H
N/ P1 10.00 usec
PLY 0.00 dB
10 SFO1 300. 1315007 MHz
5i .
F2 - Processing parameters
SI 32768
SF 300.1300032 MHz
WNOW EM
SSB 0
L8 0.30 Hz
6B 0
PC 1.00
10 NMR plot parameters
__,_u CX 20.00 cm
A cY 12.50 cm
FiP 15.200 ppm
Fi 4503.20 Hz
- Fa2pP -0.300 ppm
g § 1w <[ |~ =] of |=lie F2 -90.04 Hz
s = SIS 2 IS 8 SIS E PPMCM 0.77899 ppn/cm
s “ = e A « ol @] HZCM 232.67693 Hz/cm
—_— :
ppm 14 ¥ I ’ t T T T T T T T T T T T T T T T T T T T T T T



Parameter
Data File Name

-

Instrument
Author
Solvent
10 Temperature
11 Pulse Sequence
12 Experiment
13 Probe
14 Number of Scans
15 Recelver Gain
16 Relaxation Delay
17 Puise Width
18 Presaturation
Frequency
19 Acquisition Time
20 Acquisition Date
21 Modification Date
22 Class

23 Spedrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spedtral Size

CeN o0 s W
%]
4

Value

D:/ NMR/ 1397/ 97-10f
97-10-26/ Kerman/
LTE20H-Cfid/ fid
LTE20H-C

Varian

25.0
s2pul
1D

1024
60
1.0000
7.5000

1.0381
2019-01-16T14:35:33
2019-01-16T14:39:47

125.67

31467.4
-1833.0
13C
32768
65536

LTE20H-C
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Current Data Parameters

NAME kerman
EXPNO 518
PRACNO 1

F2 - Acquisition Parameters
Oate_ 20161026
Time 16.09
INSTRM spect
SROBHOD 5 mm Multinucl
SHLPROG z9

10 32768
SOLVENT oMSO

NS 16

0s 0

SWH 6172.839 Hz
FIDRES 0.1883B0 Hz
AQ 2.8542580 sec
RG 35.9

bW 81000 usec
DE 6.00 usec
TE 300.0 K
D £.00000C00 sec
mussaz== CHANNEL f§ ss======
ACH tH

21 10.00 usec
PLi 0.00 dB
SFO1 300.1315007 MHz
F2 - Processing parameters
SI 32766

SF 300.1300043 MHz
WON €M

588 0

B 0.30 hz
G8 (4]

P 1.00

1D NMR plot parameters

cX 20.00 cm
cY 12.50 cm
FiP 14.000 ppm
F3 4201.82 Hz
cer -0.300 ppm
=2 ~80.04 Hz
PPMCH 0.71500 ppm/cm

HZCM 214.59296 Hz/cm



Parameter
1 Data File Name

2

3 Comment
4 Origin

5 Owner

6 Site

7 Instrument

8 Author

9 Solvent

10 Temperature

11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay

17 Pulse Width
18 Presaturation

Frequency
19 Acquisition Time
20 Acquisition Date
21 Modification Date
22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectrat Size

Vaiue

D:/ NMR/ 1397/ 97-10/
97-10-26/ Kerman/
MTE20H-C fid/ fid

MTE20H-C

Varian

250
s2pul

1024

1.0000
7.5000

1.0420
2019-01-16T16:13:21
2019-01-16T16:17:34

125.67

31501.2
-1833.0
13C
32768
65536

MTE20H-C
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Current Data Parameters

NAME kerman
EXPNO 545
PROCND * ; 1

F2 - Acquisition Parameters
Date_ 20170715

Time 12.11
INSTRUM spect
PROBHO 5 mm Multinucl
PULPROG 29

1] 32768
SOLVENT DMSO

NS 16

s 0

SWH 6172.838 Hz
FIDRES 0.188380 Hz
AQ 2.6542980 sec
RG 42,2

D 81.000 usec
DE 6.00 uset
TE 300.0 K
01 6.00000000 sec
snsswax= CHANNEL fi =z===asas
NUCt 1H

b | 10.00 user
LY 0.00 dB
SFO1 300. 1315007 MHZ
F2 - Processing parameters
SI 32768

'SF 300.1300067 MHz
YOW EM

358 [}

L8 0.30 Hz
6B 0

PC 1.00

10 NMA plot parameters

Cx 20.00 cm
cy 12.55 cn
Fip 14.530 ppm
il 4352.20 Hz
Fap -0.300 ppm
F2 -90.04 Hz
PPMCH 0.74003 ppme
HZCN 223.09614 Hz/t




Parameter
Data File Name

-

2 Title

Comment
Origin
Owner

Site
Instrument
Author

Solvent

10 Temperature

11 Pulse Sequence

12 Experiment

13 Probe

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Specirometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

© N O v bW

Value

D:/ NMR/ 1397/ 97-10/
97-10-26/ Kerman/
PTE20H-Cfid/ fid

PTE20H-C

Varian

25.0
i
1024

1.0000
7.5000

1.0398
2019-01-16T17:01:08
2019-01-16T717:05:11

125.67

31410.6
-1833.0
13C
32768
65536

PTE20H-C

% 8% 8 § RSS2
B 83 8 8 Soxd
g 5% 2 § &8s
/ N 7S Ny
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- Solvent
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ppm
13.4092
——10 .B850
——10 .4495
7.4685
7.4528
7.44395
7.4457
7.4280
7.41B4
7.4146
6.9585
6.9346
5.9228
6.8983
6.8850
6.8506
1.1744
1.1612
0.8263
0.B056
0.7822

.

Irtegral
1.002

_1.008
2.008
2.004

28.601
3.090
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Current Data Parameters

NAME kernan
SXPND 520
PRGCND 1

F2 ~ Acquisition Parameters
Date _ 20570530

Time 18.1t
INSTRUM spect
SRORHE S mm Multinucl
PULPRAG Fi°]

T 32768
SOLVENT DNSO

NS 16

05 0

SHH 6172.839 H2
FIORES 0.188360 Hz
A0 2.6542580 sec
A6 50.8

oW 81.000 usec
DE 6.00 usec
TE 300.0 K
01 6.00000000 sec
sz=awmz= CHANNEL f{ =weswwac
NUC1 iH

PL 10.00 usec
PLL 0.00 U8
SFO1 300. 1315007 MHz
F2 - Processing paramgters
sl 32768

SF 300.1300033 MHz
oW . EM

SSB 0

i8 0.30 Hz
3B 0

a 1.00

10 NMR plot parameters

cX 20.00 cm
o 4 12.50 cm
19 15.272 pom
1 4583.50 Hz
Fap -0.300 ppm
F2 -90.04 Hz
PEMCM 0.77859 pam/ch
“ZCM 233.67674 Hz/cm



Parameter
1 Data File Name

Comment
Origin

v s w

7 Instrument
8 Author

9 Solvent

10 Temperature

11 Pulse Sequence

12 Experiment

13 Probe

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Puise Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency
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