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ABSTRACT

Substituted Carboxylic acid condensed with Thiosemicarbazide to form 2-amino-5-substituted 1,3,4-Thiodiazole in
various reaction conditions. Present work is comparative study of synthesis of 2-amino- 1, 3, 4-Thiodiazole with
respect to yield, reaction time and reaction conditions. All products are characterized by spectral data and
elemental analysis.
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INTRODUCTION

Five membered heterocycles are well known for thétogical properties. 1,3,4-Thiadiazole is wedtabilished
biologically active five membered heterocyclic capds. Thiadiazole is a biologically identical teat of
pyrimidine and oxadiazole and given the prevaleoic@yrimidine in nature, it is not surprising ththiadiazole
shown significant therapeutic potential properttg, sulfur atom of the thiadiazole imparts impmrbliposolubility
and mesoionic nature reported as anti-parasititi;canvulsan and anti-coagulan@nti-microbiaf, anti-cancet,
anti-inflammatory®, anti-tuberculaf. Various research study reports 1, 3, 4-Thiadeapbarmacologically active
as anti-fungdl diureti¢ , anthelmintic activity, anti-tumot®, anti-diabetit', anti-platelet'?, Several substituted
thiadiazole being reported for their biologicaligity and due to its outstanding pharmacologicgbamance several
methods of synthesis of 1,3,4-thiadiazole investida Present study is comparison between varionshstic
methods like from aromatic carboxylic acid with abémicarbazide to obtained thiadiazole and anotvedf
established method is synthesis of thiadiazole fesomatic/ aliphatic aldehydes and thiosemicarkeazitesent
work is focused on aromatic carboxylic acids witlosemicarbazides.

MATERIALSAND METHODS

The melting points of all the compounds were deireethin open head capillary and are uncorrected. IRspectra
of the compounds were recorded in the region of040W0 cmi by using KBr pallet on FT-IR Perkin
spectrophotometer. 'HNMR spectra were recorded on Bruker FT-NMR spgttotometer with TMS as internal
standard. The values of chemical shift are expcessé ppm as a unit. All the compounds were checkegiwity
by thin layer chromatography (TLC).
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Reaction Scheme: 1.

i 5 EtOH/H,SO '/\I\E\
2 4 R N
N OH | HZNJ\N’NHz — = s~ "NH,
Ri- H 80°C/4 hr. =
1 2 3 (a-9)

Reaction Scheme 1. Selection of appropriate substituted aromatic carboxylic acid for the comparative study
of synthesis of 2-amino-1, 3, 4-thiadiazole by conventional method using ethanol and catalytic conc. Sulfuric
acid.

Tablel.
Molecular Molecular Melt_ing Yield of Elemental Analysis Found
Comp. Structure of Product ) point IR (KBr) cn*
Formula Weight C) product %
N-N C=53.22;H=2.99
N 226- 3403,1514, -22;H=2.
3a N, CeH/NsS 177 omoe | TT% 1057.680 N=22.90
S=18.01
N 218 3214,1500,118]  C=56
R 18- , 14,1500, 11 =56.51;H=4.75;
3b /®/<s NH, CoHoNsS 191 220°c | 8% 1054, 693, N=21.98:S=16.71
3c Y CaHN:0S 103 138- 749 | 3394,3140,1480 N(—:?llgle-lg?ésgl;4
NH /N3 o =21.74; 0=8.
o S B 142°C 1449,1051,704. s
N-N C=52.14;H=4.29
d | { A~nm, | CHaN:OS 207 | 2| oy | 34005201402 Nop0 26,0=7.73
o > : S=15.45
N 229 3340,1520,1050| C=45.40;H=2.84:N=19.83
I\ - . 1520, =45.40;H=2.84;N=19.
3e ol S)\NHz CeHsCINS 21 230oc | 9% 678 S=15.14; CI=16.74
N-N
R 228- .. | 3350,1531,1052| C=37.52;H=2.37;N=16.41
¥ /®/<S)\ NH, | CeHBrN:S 256 231°c | 0% 688 S=12.51; Br=31.19
Br
N 258 3410,1512, | C=43.23;H=2.71;N=25.19
N - . 1512, =43.23;H=2.71;N=25.
39 o /®/<s)\ NH, | CoHoNiO:S 222 se1ec | (4% 1022,621 0=14.42:5-14.43
2

1. Synthesis of 5-(4-methoxyphenyl)-1,

3, 4-thiadiazol-2-amine by Conventional method using Conc.

Sulphuric acid ™3

An ethanolic solution of aromatic carboxylic aci@lQ5mol) was added to aqueous solution of Thiosarbazide
(0.05mole) with constant starring, few drop of co8ulphuric acid was added and heated for 4 hatg®-96C,
after completion of reaction (TLC), cool and poutedice-cold water, basify with 10% M2O; solution, filter,
dried and recrystalised from suitable solvent.

NMR (8 ppm) (DM SO-D6): 7.11 (2H, s), 3.96 (3H, s), 6.87-6.92 (4H, m).
IR (KBr, cm-1): 3406 (NH stretching), 1525 (C-N stretch), 1053@Gtretch).
MS: (m/z): 209, 208, 207(bp).

2. Synthesis of 5-(4-methoxyphenyl)-1, 3, 4-thiadiazol-2-amine by Conventional M ethod by using POCl ¥

An equimolar amount of mixture of aromatic carbéxycid (0.1mole) and thiosemicarbazide (0.1mateROCk
(excess), was heated for half an hour, water (90raf) added and reaction mixture was reflux forlaeo8 hour, on
completion of reaction (TLC), cool to room temperatand poured in ice-cold water, neutralized hiyrséed KOH
solution, filter, dried and recrystalised from siite solvent.

3. Synthesis of 5-(4-methoxyphenyl)-1, 3, 4-thiadiazol-2-amine by Conventional method using SOCI,™*
Aromatic carboxylic acid (0.01mole) and thionyl afitle (0.012) was heated for 1 hour al@@with calcium
chloride guard tube. Thiosemicarbazide (0.012mwke added to this hot reaction mixture and heaiedriother 4
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hours at same temperature. On completion of readfic.C), basify with aqueous NaHGOfilter, dried and
recrystalised from suitable solvent.

4, S\/[n'ﬁhesis of 5-(4-methoxyphenyl)-1, 3, 4-thiadiazol-2-amine by Microwave method using Conc. Sulfuric
acid 1*°

A mixture of aromatic carboxylic acid (0.05 molejdathiosemicarbazide (0.05mole) was dissolved inFX¥0ml)
to this added conc. sulfuric acid (10 drop) anddrated in microwave oven (480 watt) for 5 minut&n
completion of reaction (TLC) pour to ice cold watter, dried and recrystalised from suitableveuit.

5. Synthesis of 5-(4-methoxyphenyl)-1, 3, 4-thiadiazol-2-amine by Microwave M ethod using POClI5 7

A aromatic carboxylic acid (0.01mole), thiosemicaide(0.012mole) and catalytic amount of PQ@ire mixed
thoroughly and irradiated in microwave oven (600t§véor 5 minute on completion of reaction (TLC)ysoto
crushed ice and pH was adjust to alkaline, filteied and recrystalised from suitable solvent.

6. Synthesis of 5-(4-methoxyphenyl)-1, 3, 4-thiadiazol-2-amine by microwave method using SOCl, ™
A mixture of aromatic carboxylic acid (0.01mole)dathionyl chloride (0.012mole) was irradiated a0 3@att for 1
minutes, upon cooling thiosemicarbazide (0.012 elas added and irradiated (480 watt) for 3 minate
completion of reaction (TLC) poured to ice cold erafilter, dried and recrystalised from suitabbévent.

7. Synthesis of 5-(4-methoxyphenyl)-1, 3, 4-thiadiazol-2-amine by Microwave method using MgSO, as a
catalyst [*¥

A mixture of aromatic carboxylic acid (0.01mole)dathiosemicarbazide (0.01mole) was irradiated espnces of
magnesium sulphate (2 gm) for 5 minutes (250 w@tt)C), poured to ice cold water neutralized by sodli
carbonate solution. Obtained solid was filter, digad recrystalised from suitable solvent.

8. Synthesis of 5-(4-methoxyphenyl)-1, 3, 4-thiadiazol-2-amine Neat reaction condition !

A mixture of aromatic carboxylic acid (0.1mole) ambiosemicarbazide (0.1mole) was heated under sbivee
condition for 3 hours then reaction mixture wasledoat room temperature. Water was added, filidnied and
recrystalised from suitable solvent.

9. Synthesis of 5-(4-methoxyphenyl)-1, 3, 4-thiadiazol-2-amine by ultrasonic irradiation?”

The equimolar quantity of aromatic carboxylic af@dl mol), thiosemicarbazide (0.1 mol) in 15ml tfignol was
added conc. Sulphuric acid (10 drops) and the icraotixture was subjected to Ultrasonic irradiatfon30 minute
at 80C, on completion of reaction (TLC) solid obtainedsapoured to ice cold water, filter, dried and ystalised
from suitable solvent.

10. Synthesis of 5-(4-methoxyphenyl)-1, 3, 4-thiadiazol-2-amine by ssimple grinding method.

Aromatic carboxylic acid (0.01mole), Thiosemicariaz(0.01 mole) and catalytic amount 0§30y, grind in
mortar and pestle for one and half hour, thendsta@inroom temperature for another 4 hours with siocel
grinding. On completion of reaction (TLC) cold wateas added, basified with sodium hydroxide (108&bYained
solid was filtered, dried and recrystalised froritahle solvent.

RESULTSAND DISCUSSION

For comparative study of various synthetic methofd2-amino-1, 3, 4-thiadiazole, series of reacti@@sheme 1;
Table 1; Entry 3a-3g) were performed gndnisic acid (Table 1; Entry 4) were taken as adéad aromatic acid.
Among various methods ten methods were taken waiiehvery common. Our study underline the impoaoic
sulfuric acid (Table 2; Entry 1) catalyzed conventl reaction is most efficient product obtainingthod.

Conversion of acid to acid chloride is key step wishlorinating reagents used. Unlike sulfuric agidpsphorus
oxychloride (Table 2; Entry 5) improve yield of ofan when used in microwave irradiation. Ultrasoniethod

and grinding methods (Table 2; Entry 9 and 10) gi2eamino thiadiazole with comparative fewer yields

129
www.scholar sresear chlibrary.com



Pardeshi R. K. et al Der Pharma Chemica, 2015, 7 (2):127-131

0] H )\
OH + HzN‘N\“/NHZ ReacllonCondlllon NH,
S 1 10
henyl)-1,3,4-thiadi

N,
0 1d 2

4-methoxybenzoic acid Thiosemicarbazide 5-(4 ypl

Table No. 2. Table of Reaction condition, Time, Temperature and Yield of Compounds

1 3d 4Hrs./80°C Ethanol as solvent and catalytic C&udfuric acid.  94%

2 3d 3-4 Hrs./90°C POgheat, then reflux with water 86%
3 3d 4 Hrs/80°C SOGlheat, then reflux with water 70%
4 3d 5Min/480W  Conc. Sulfuric acid as catalyst./ MWI 78%

5 3d 5Min./600 W POGlas catalyst./ MWI 90%
6 3d 3 Min./480 W SOGlas catalyst./ MWI 80%
7 3d 5Min./250 W MgSQ catalyst./ MWI 88%

8 3d 3Hrs./Heat Neat, No catalyst. 66%
9 3d 30min./80°C Ultrasound irradiation 61%
10 3d 1Hrs/R1 Catalytic Conc. Sulfuric acid, Grinding techni T7%

Probable M echanism of Reaction:

@i — i —

NH

HaN-~ iy l

-.SA»)\NHZ ’\,7N>\NH2 N
S = o
O ~o : NH
CONCLUSION

In conclusion, synthesis of 2-amino-1,3,4-thiadiezoy sulfuric acid conventional method is one thie efficient
and simple way to obtained desire product, paditylin term of yield. Unlike any other general gygtic method,
this study reports that Sulfuric acid catalyzedwastional way of synthesis of 2-amino-1, 3, 4-théadle is more
productive over sulfuric acid MWI method.
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