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Abstract:

Here is the report of an environment friendly, idapand convenient one-pot ultrasound-
promoted synthesis of 5-amino-2-(4-chlorophenyl)Substituted phenyl-8,8a-dihydro-7H-
[1,3,4]thiadiazolo[3,2-a]pyrimidine-6-carbonitrilderivatives. Multi-component reactions are
useful for the creation of chemical libraries ofighlike compounds with levels of molecular
complexity and diversity. 1,3,4-Thiadiazolo[3,2-@jinidine skeleton belongs to a well-known
and important class of fused heterocycles prevateatnumber of natural products of biological
activities including antitumor, fungicidal, antidagal, and herbicidal, hence, prompted us to
synthesis 1,3,4-Thiadiazolo[3,2-a]pyrimidines. Theal ten derivatives were obtained in
excellent yield through a one-pot, three componssridensation reaction of aldehyde, 4-
chlorophenyl-2-aminothiadiazole, and malononitrite 10-12 ml of ethanol as solvent and
sodium hydroxide as a catalyst. The same reactasalso carried out by conventional method,
which requires 9-10 hrs of refluxing and yield esder. Because of the advantage of faster
reaction rates and better yields, use of Ultrasaotd probe, was found to be more suitable for
this reaction. Structure of the synthesized derreatwas confirmed by IR, NMR and Mass

spectral study.

Keywords: 1,3,4-Thiadiazolo[3,2-a]pyrimidine, mutbmponent reaction, ultrasound-promoted

synthesis.
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Introduction:

Heterocyclic compounds have drawn special attenitoorganic chemistry because of their
abundance in natural products and their diverséogical properties [1]. Pyrimidine and its

derivatives have been recognized as important dwtelic compounds due to their variety of
chemical and biological significance to medicinaemistry [2—3]. During recent years there
have been intense investigations on fused thiatieaad pyrimidine systems. Literature survey
revealed that [1,3,4] thiadiazolo[3,2-a]pyrimidinaucleus is associated with diverse
pharmacodynamic and chemotherapeutic activities],[4ncluding antimicrobial [6,7,8,5] and

antitumor activities [4, 6], herbicidal, antifungaleuramidase inhibitors. 1,3,4-thiadiazolo[3,2-
alpyrimidines have been used as key building bldokghe preparation of a variety of novel

bioactive agents.[9]

The conventional multistep methods for the preg@maof complex molecules involve large
synthetic operations, including extraction and fication processes for each individual step, that
lead to synthetic inefficiency and the generatidriaoge amounts of waste. Designing multi-
component reactions (MCRS) in one pot and creaifoseveral bonds in a single operation are
the major challenge for modern organic chemistryltMcomponent reactions (MCRs) are
chemical transformations in which three or mordedént starting materials combine together
via a one-pot procedure to give a final complexdpid. Recently, MCRs have received great
attention from organic chemists which offers impattadvantages over conventional linear-type
synthesis such as high atom economy, low cost, reductioroverall reaction time and
operational simplicity [10-14]. Such reactions haamerged as powerful and bond-forming
efficient tools in organic, combinatorial, and nwdal chemistry for their facileness and
efficiency as well as their economy and ecologwriganic synthesis [15]. They have proven to
be fast, convergent, atom efficient reactions araiding complicated purifications [12]. MCRs
have emerged as a valuable tool in the synthesisuaf libraries because they have significant
advantages over conventional reaction strategiageterate biologically active scaffolds with

significant structural diversity [16].

Green chemistry has become a major inspiration doganic chemists to develop
environmentally benign routes for synthesis of argacompounds of biological values. For
instance, performing reactions under ultrasonigdiation due to the formation of high energy
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intermediates to enhance the reaction efficienegnfboth economical and ecological points has
significant synthetic value and received greatnditb®. The waves of ultrasound can be
transmitted through any substance containing elagstperty. The motion of these sounds is
transferred to the particles of the environmenticlvlvibrate in the route of the ultrasound wave.
As the molecules oscillate, the molecular distadeereases in the compaction cycle and
increases during rarefaction. When the moleculstadce exceeds the critical amount necessary
to hold the liquid perfect, the liquid collapse;bbles and cavities are generated. This procedure
(cavitation), refers to the generation and the getér life of bubbles in liquids. The bubbles
absorb energy from the waves of ultrasound and giidwen bubble collapse consequences in
pressure changes and high temperature. The sohagar suffers fragmentation to produce
reactive particles, such as carbenes or free fiadithese high-energy particles are concentrated
and lead to intermolecular reactions. In geneha, yield of product increases, reactions occur
faster, with lower temperatures and minor percentaigby-products achieved [17]. In recent
years, ultrasound has been extensively appliedfastastic tool for different types of chemical

reactions [18]

Ultrasound-promoted synthesis has various advastager conventional synthesis techniques
such as highly accelerated reaction rate, reasergtud yields, simple open systems, very less
amount of solvents required ,eco friendly methdeayc heating system, neat and clean synthetic
protocol, cheaper reagents and less extreme physinditions ,control on reaction parameters,

milder reaction conditions.

The existing synthetic methodologies for [1,3,4]atliazolo[3,2-a]pyrimidine nucleus in a
modular fashion are not straightforward and thethsstic routes involve multiple steps. For
example, 1,3,4-thiadiazolo[3,2-a]pyrimidine-7-suléonide derivatives were synthesized from 5-
aminol,3,4-thiadiazole-2-sulfonamide via a two ssgproach.[19] Salimov et al. prepared 2-
bromo-7-methyl-5-o0x0-5H-1,3,4-thiadiazolo[3,2-a]yidine by two steps involving the
addition of 2-aminothiadiazole derivatives to ethgktoacetate, tandem hydrolysis of the ester to
the acid, and cyclization to give the ring-fuseddazolo[3,2-a]pyrimidines in PPA. Most of
these are multistep protocols, which suffer fromegation of by-products, low yields, and use
of metal-containing reagents. Therefore, it isggignificant to develop the direct, efficient, and

green alternative approaches to get the functibedlthiadiazolo[3,2-a]pyrimidine derivatives
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from the viewpoint of green chemistry. Herein, vepart a new, more simple protocol for a
environment friendly, rapid, and convenient Ultnasd-promoted synthesis of 5H-
[1,3,4]thiadiazolo[3,2-a]pyrimidine-6-carbonitrilderivatives in excellent yield through a one-
pot three component condensation reaction of Sa{drophenyl )-1,3,4-thiadiazol-2 amine,

aromatic aldehyde and malononitrile using sodiumrbyide as catalyst in ethanol as solvent.
Results and discussion
Chemistry:

Herein we report the one-pot synthesis of novelndirf-2-(4-Chlorophenyl)-7- Substituted
Phenyl-8,8a-Dihydro-7H-[1,3,4]Thiadiazolo[3,2-A]fRyidine-6-Carbonitrile Derivatives
from three component reactions of an 5-(4-chloroghd-1,3,4-thiadiazol-2 amine, aromatic
aldehydes and malononitrile in the presence of Na@#er reflux and ultrasonic irradiation as
shown inscheme 1. To determine the optimal reaction conditions, the pot reactions between
5-(4-chlorophenyl )-1,3,4-thiadiazol-2 amine, artimaldehyde, malononitrile was carried out
using different solvents in the presence of NaOs$laaatalyst at different mole percentage as
shown in Table 1, the desired produetas not formed when H20 was chosen as solvent and
when acetonitrile, methanol and dimethylformaideswaosen as solvent , the desired product
was formed in low yield under reflux and ultrasonr@adiation as shown in Table 2. Proposed
mechanism for the formation of 1,3,4-thiadiazol@afd]pyrimidine skeleton is as shown in figure
1. All the synthesized compounds were charactetizeti NMR, **C NMR, mass spectroscopy

and IR. Physical characterization data of synteestompound is as shown in Table 2.

(6]



CHO

/O/A%NHZ NN,

s P
R

cl

Ethanol, NaOH| "))

Cl

Tablel

Optimization of reaction conditions for Novel 5-Amo-2-(4-Chlorophenyl)-7- Substituted
Phenyl-8,8a-Dihydro-7H-[1,3,4] Thiadiazolo[3,2-A]Ryidine-6-Carbonitrile Derivatives using

various solvent and different mole percentage ddNa

Entry | Catalyst Amount | Solvent Method a Method b
(% mal) Conventional Ultrasound
Time yield9 | Time yield?
(hrs) (hrs)
1. NO - EtOH 9 - 2 -
catalyst
2. NaOF 3C EtOH 9 7C 2 8¢
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3. NaOF 2C EtOH 9 7C 2 8¢

4. NaOF 2C HO 9 - 2 -

5. NaOF 2C MeOH 11 55 6C
2.30

6. NaOF 2C CH;CN 11 4C 5C
2.30

7. NaOF 2C DMF 12 4C 58
2.30

8. NaOF 1C EtOH 13 6C 6<
2.45

9. NaOF 5 EtOH 15 5C 3.3(C 6C

Table2 Optimization of reaction conditions for 1,3,4-thimzblo[3,2-a]pyrimidine skeleton

Entry R Conventional Ultrasound
Time Yield% | Time Yield%
(hrs) (hrs)

a 4-chlorophenyl 7 70 1 89

b 2-chlorophenyl 7.30 68 1.30 85

C 3-chlorophenyl 7.30 65 1.30 85

d 4-flurophenyl 7 62 1.30 80

e 4-methoxyphenyl 8 58 2 75

f 3,4,5-methoxyphenyl 9 58 2 78

g 3,4-methoxyphenyl 9 55 2 75

h phenyl 7 60 1 80

i 3-hydroxy-4- 9 60 2 82

methoxyphenyl
] 2-furfuraldehyde 8 45 1.30 65
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Figure.l. Proposed mechanism forfah@mation of 1,3,4-thiadiazolo[3,2-a]
pyrimidine sktn

Experimental section

General

All the reactions were performed in oven-dried gleare’s. All reagents and solvents were used
as obtained from the supplier or recrystallizedis®lled unless otherwise noted. The ultrasound
sonicator (Sonics Vibra-cell, Modelno. VCX 500) gaped with solid synthetic probe, 13 mm in
tip diameter, operating at 20 kHz with a maximunmwpp output of 500 W, was used for
synthesis of final title compound$he purity of the synthesized compoumvdss monitored by
ascending thin layer chromatography (TLC) on siljgd-G (Merck) coated aluminium plates,
visualized by iodine vapouand melting points were determined in open capiltabes.The
homogeneity of the compounds was monitored by akegrthin layer chromatography (TLC)
on silica gel-G (Merck) coated aluminium platesudlized by iodine vapour

The'H NMR and**C NMR spectra of synthesized compounds were redosdeBruker Avance

Il 400 NMR Spectrometer at 400 MHz Frequency intdeated DMSO and CDgland using
TMS as internal standard (chemical skifin ppm). Mass spectra of some compounds were
scanned on FTMS+p ESI full mass (100.00-1500.00).
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General Procedure for the Synthesis of 5-Amino-2-(4-Chlorophenyl)-7- Substituted Phenyl-
8,8a-Dihydro-7H-[1,3,4] Thiadiazol o[ 3,2-A]Pyrimidine-6-Carbonitrile Derivatives.

Method A: A 25 mL round bottom flask was charged with a mmigtof an 5-(4-chlorophenyl )-
1,3,4-thiadiazol-2 amine (0.01mol) , aromatic algeh (0.01mol) in ethanol (10-12 ml) and the
catalyst NaOH (20% mmol) and the reaction mixtues wefluxed for 1.30-2 h. After completion
of the reaction (i.e formation of Schiff base) adicated by TLC, malononitrile (0.01mol) was
added to the reaction mixture and again it wasuxefll. . After completion of the reaction
(monitored by TLC), the mixture was poured into m@d water. The product obtained, was
filtered and dried. The corresponding product wlaioed in high purity after recrystallization
of the crude product from ethanol. The authentioftgompounds was established by 1H NMR,
13C NMR, IR and HRMS.

Method B: A 25 mL a beaker was charged with a mixture of5af#-chlorophenyl )-1,3,4-
thiadiazol-2 amine (0.01mol) , aromatic aldehydedIénol) in ethanol (10-12 ml) and the
catalyst NaOH (20% mmol) ) and the reaction mixtues kept inside an Ultrasonicator acoustic
chamber at 8t at 20% amplitude for 10-15min. After completiditite reaction (i.e formation
of Schiff base) as indicated by TLC, malononit(le01mol) was added to the reaction mixture
and again was kept inside an Ultrasonicator acoustamber at 8 at 20% amplitude for 1-
1.30 hrs. After completion of the reaction (mongiiby TLC), the mixture was poured into ice
cold water. The product obtained, was filtered ahmtkd. The corresponding product was
obtained in high purity after recrystallizationtbe crude product from ethanol. The authenticity
of compounds was established by 1H NMR, 13C NMRathi@d HRMS.

1. 5-amino-2,7-bis(4-chlorophenyl)-7H-[1,3,4]thiadw#a]3,2-a]pyrimidine-6-carbonitrile

M.P: 237-240.IR (KBr) cm*: (C-H Aromatic Stretch) 3000; (C-N# 3400; (C-Cl) 740.55;
(C=N) 1623. HNMR §&: 8.00 (d,2H,ArH), 7.51 (d, 2H, ArH), 3.3 (s, 1ACH), 6.79 (d, 2H,
ArH), 7.06 (d, 2H, ArH), 10 (s, 2H, amino attachtedpyrimidine ring) ¢ NMR &: 172 (CH of
1,3,4-thiadiazolo[3,2-a]pyrimidine), 158 (C of Mahiadiazolo[3,2-a]pyrimidine), 143.2(C of
1,3,4-thiadiazolo[3,2-a]pyrimidine), 139.5 (C ofdknatic ring), 136.5 (C of Aromatic ring), 131
(C of Aromatic ring), 130.5 (C of Aromatic ring)29.8 (C of Aromatic ring), 128.5 (C of
Aromatic ring), 127.9 (C of Aromatic ring), 118.2 (of carbonitrile group), 60.2 (C of 1,3,4-
thiadiazolo[3,2-a]pyrimidine), 54.5 (C of 1,3,4-dldiazolo[3,2-a]pyrimidine)
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2. 5-amino-7-(2-chlorophenyl)-2-(4-chlorophenyl)7H3 4 ]thiadiazolo[3,2-a]pyrimidine-6-
carbonitrile

M.P: 240-242.IR (KBr) cm*: (C-H Aromatic Stretch) 3000; (C-N#i 3400; (C-Cl) 740.55;
(C=N) 1623. HNMR &: 8.00 (d,2H,ArH), 7.50 (d, 2H, ArH), 3.3 (s, 1ArCH), 7.80 (d, 2H,
ArH), 7.02, 7.27 (m, 2H, ArH), 10 (s, 2H, aminoaatted to pyrimidine ring) € NMR &: 170
(CH of 1,3,4-thiadiazolo[3,2-a]pyrimidine), 158.& (of 1,3,4-thiadiazolo[3,2-a]pyrimidine),
143.7 (C of 1,3,4-thiadiazolo[3,2-a]pyrimidine), 8L8 (C of Aromatic ring), 134.2 (C of
Aromatic ring), 129.5 (C of Aromatic ring), 129 @ Aromatic ring), 128.5 (C of Aromatic
ring), 127 (C of Aromatic ring), 126 (C of Aromating), 117.5 (C of carbonitrile group), 60 (C
of 1,3,4-thiadiazolo[3,2-a]pyrimidine), 55 (C of3]4-thiadiazolo[3,2-a]pyrimidine).

3. 5-amino-7-(3-chlorophenyl)-2-(4-chlorophenyl)7H3M]thiadiazolo[3,2-a]pyrimidine-6-

carbonitrile

M.P: 235-238.IR (KBr) cm*: (C-H Aromatic Stretch) 3000; (C-N#i 3400; (C-Cl) 740.55;
(C=N) 162.3 HNMR &: 8.00 (d, 2H, ArH), 7.51 (d, 2H, ArH), 3.2 (s, 1ArCH), 7.06, 7.27,
7.38 (t, 3H, ArH), 7.49 (s, 1H, ArH), 10 (s, 2H, imm attached to pyrimidine ring)'€NMR §:
172.2 (CH of 1,3,4-thiadiazolo[3,2-a]pyrimidineh8 (C of 1,3,4-thiadiazolo[3,2-a]pyrimidine),
143.5 (C of 1,3,4-thiadiazolo[3,2-a]pyrimidine), 218 (C of Aromatic ring), 136.6 (C of
Aromatic ring), 134 (C of Aromatic ring), 129 (C @&fromatic ring), 128.5 (C of Aromatic
ring),128 (C of Aromatic ring), 127 (C of Aromatiing), 125.5 (C of Aromatic ring), 117 (C of
carbonitrile group), 59 (C of 1,3,4-thiadiazolo[&Rkyrimidine), 53 (C of 1,3,4-thiadiazolo[3,2-
a]pyrimidine). MS; m/z 400.

4. 5-amino-2-(4-chlorophenyl)-7-(4-fluorophenyl)-7H;8,4]thiadiazolo[3,2-a]pyrimidine-6-
carbonitrile

M.P: 239-242 IR (KBr) cmi’: (C-H Aromatic Stretch) 3000; (C-N#i 3400; (C-Cl) 740.55;
(C=N) 1623; (C-F) 1053. HNMR &: 8.00 (d,2H,ArH), 7.50 (d, 2H, ArH), 3.3 (s, 1ACH),
7.06 (d, 2H, ArH), 7.27 (d, 2H, ArH), 9.7 (s, 2Hnmo attached to pyrimidine ring)"ENMR &:
172 (CH of 1,3,4-thiadiazolo[3,2-a]pyrimidine), 1%8 of 1,3,4-thiadiazolo[3,2-a]pyrimidine),
158 (C of 1,3,4-thiadiazolo[3,2-a]pyrimidine), 123 C of 1,3,4-thiadiazolo[3,2-a]pyrimidine),
136.6 (C of Aromatic ring), 136 (C of Aromatic rind.30.6 (C of Aromatic ring), 129.5 (C of
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Aromatic ring), 128.9 (C of Aromatic ring), 128.C (of Aromatic ring),117 (C of carbonitrile
group), 60 (C of 1,3,4-thiadiazolo[3,2-a]pyrimidip 52 (C of 1,3,4-thiadiazolo[3,2-
a]pyrimidine). MS; m/z 383.

5. 5-amino-2-(4-chlorophenyl)-7-(4-methoxyphenyl)-TH3,4]thiadiazolo[3,2-a]pyrimidine-6-
carbonitrile

M.P: 210-212 IR (KBr) cm’: (C-H Aromatic Stretch) 3000; (C-N#i 3400; (C-Cl) 740.55;
(C=N) 1623; (C-OCH) 1055.HNMR &: 8.00 (d, 2H, ArH), 7.50 (d, 2H, ArH), 3.3 (s, 1H,
ArCH), 7.06 (d, 2H, ArH),6.79 (d, 2H, ArH), 10 @H, amino attached to pyrimidine ring), 3.56
(s, 3H, methoxy group) € NMR &: 172 (C of 1,3,4-thiadiazolo[3,2-a]pyrimidine), (& of
1,3,4-thiadiazolo[3,2-a]pyrimidine), 157.5 (C of dhnatic ring), 143.5 (C of 1,3,4-
thiadiazolo[3,2-a]pyrimidine), 136 (C of Aromatitg), 133 (C of Aromatic ring), 130 (C of
Aromatic ring), 129.5 (C of Aromatic ring), 128.& (of Aromatic ring), 128 (C of Aromatic
ring), 117.3 (C of carbonitrile group), 60 (C of3}-thiadiazolo[3,2-a]pyrimidine), 55 (C of
methoxy group) 53 (C of 1,3,4-thiadiazolo[3,2-a]pydine). MS; m/z 383

6. 5-amino-2-(4-chlorophenyl)-7-(3,4,5-trimethoxyph8rgH-[1,3,4]thiadiazolo[3,2-
a]pyrimidine-6-carbonitrile

M.P: 220-222. IR (KBr) cil: (C-H Aromatic Stretch) 3000; (C-N#i 3400; (C-Cl) 740.55;
(C=N) 1623; (C-OCH) 1059. H'NMR &: 8.00 (d, 2H, ArH), 7.50 (d, 2H, ArH), 3.3 (s, 1H,
ArCH), 6.79 (d, 2H, ArH), 3.56 (s, 9H, methoxy gpyul0 (s, 2H, amino attached to pyrimidine
ring) C* NMR &: 172(CH of 1,3,4-thiadiazolo[3,2-a]pyrimidine), &5(C of 1,3,4-
thiadiazolo[3,2-a]pyrimidine), 152.8 (C of Aromatieng), 143(C of 1,3,4-thiadiazolo[3,2-
a]pyrimidine), 136.5(C of Aromatic ring), 136 (C Afomatic ring), 135 (C of Aromatic ring),
129.5 (C of Aromatic ring), 128.5 (C of Aromatiag), 128 (C of Aromatic ring), 117.5(C of
carbonitrile group), 106.5 (C of Aromatic ring), C of methoxy group), 60(C of 1,3,4-
thiadiazolo[3,2-a]pyrimidine) , 56(C of methoxy gm, 53 (C of 1,3,4-thiadiazolo[3,2-
alpyrimidine). MS; m/z 455

7. 5-amino-2-(4-chlorophenyl)-7-(3,4-dimethoxyphenyh-[1,3,4]thiadiazolo[3,2-
a]pyrimidine-6-carbonitrile
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M.P: 225-228.IR (KBr) cm*: (C-H Aromatic Stretch) 3000; (C-N#i 3400; (C-Cl) 740.55;

(C=N) 1623; (C-OCH) 1052. H'NMR &: 8.00 (d, 2H, ArH), 7.50 (d, 2H, ArH), 3.3 (s, 1H,
ArCH), 7.27 (s, 1H, ArH), 7.02- 6.79 (d, 2H, ArHX8® (s, 6H, methoxy group), 10 (s, 2H,
amino attached to pyrimidine ring)"tNMR &: 172(CH of 1,3,4-thiadiazolo[3,2-a]pyrimidine),
158 (C of 1,3,4-thiadiazolo[3,2-a]pyrimidine), 148 of Aromatic ring), 146 (C of Aromatic
ring), 143(C of 1,3,4-thiadiazolo[3,2-a]pyrimidine}36.5(C of Aromatic ring), 134.5 (C of
Aromatic ring), 129.5 (C of Aromatic ring), 128.& (of Aromatic ring), 128 (C of Aromatic
ring), 122 (C of Aromatic ring), 117.5(C of carbiwile group), 114 (C of Aromatic ring), 112.5
(C of Aromatic ring), 60(C of 1,3,4-thiadiazolo[3a2pyrimidine) , 56(C of methoxy group), 53
(C of 1,3,4-thiadiazolo[3,2-a]pyrimidine). MS; mi25

8. 5-amino-2-(4-chlorophenyl)-7-phenyl-7H-[1,3,4]tdiazolo[3,2-a]pyrimidine-6-carbonitrile

M.P: 218-220.IR (KBr) cm*: (C-H Aromatic Stretch) 3000; (C-N#i 3400; (C-Cl) 740.55;

(C=N) 1623. HNMR &: 8.00 (d, 2H, ArH), 7.51 (d, 2H, ArH), 3.2 (s, 1ArCH), 7.23 (d, 2H,

ArH), 7.33 (d, 2H, ArH), 7.26 (m, 1H, ArH), 10 (8H, amino attached to pyrimidine ring}®

NMR 6: 172(CH of 1,3,4-thiadiazolo[3,2-a]pyrimidine), &5(C of 1,3,4-thiadiazolo[3,2-
a]pyrimidine) 143.7 (C of 1,3,4-thiadiazolo[3,2-gfmidine), 141 (C of Aromatic ring), 136.5
(C of Aromatic ring), 129.5 (C of Aromatic ring),22 (C of Aromatic ring), 128.6 (C of
Aromatic ring), 128.5 (C of Aromatic ring), 125.€C (of Aromatic ring), 125.6 (C of Aromatic
ring), 117.5(C of carbonitrile group), 60 (C of M3hiadiazolo[3,2-a]pyrimidine), 53 (C of
1,3,4-thiadiazolo[3,2-a]pyrimidine). MS; m/z 365

9. 5-amino-2-(4-chlorophenyl)-7-(3-hydroxy-4-methokgmyl)-7H-[1,3,4]thiadiazolo[3,2-

a]pyrimidine-6-carbonitrile

M.P: 240-245 IR (KBr) cmi’: (C-H Aromatic Stretch) 3000; (C-N#i 3400; (C-Cl) 740.55;
(C=N) 1623; (C-OCH) 1055; (C-OH) 3333H'NMR &: 8.00 (d, 2H, ArH), 7.51 (d, 2H, ArH),
3.2 (s, 1H, ArCH), 6.86 (s, 1H, ArCH), 6.68-6.7Q @aH, ArCH), 5.35 (s, 1H, hydroxyl group),
3.56 (s, 3H, methoxy group, 10 (s, 2H, amino &edcto pyrimidine ring) & NMR &: 172(CH
of 1,3,4-thiadiazolo[3,2-a]pyrimidine), 158 (C af3}4-thiadiazolo[3,2-a]pyrimidine) 147.1 (C of
Aromatic ring), 147 (C of Aromatic ring), 143.7 (&f 1,3,4-thiadiazolo[3,2-a]pyrimidine),
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136.6 (C of Aromatic ring), 134.9 (C of Aromating), 129.5 (C of Aromatic ring), 128.5 (C of
Aromatic ring), 128.5 (C of Aromatic ring), 122.6 Of Aromatic ring), 117.5(C of carbonitrile
group), 115 (C of Aromatic ring), 112.6 (C of Aroticaring), 60 (C of 1,3,4-thiadiazolo[3,2-
a]pyrimidine), 53 (C of 1,3,4-thiadiazolo[3,2-a]pyidine). MS; m/z 411

10.  5-amino-2-(4-chlorophenyl)-7-(furan-2-yl)-7H-[143, thiadiazolo[3,2-a]pyrimidine-6-

carbonitrile

M.P: 200-210 IR (KBr) cm*: (C-H Aromatic Stretch) 3000; (C-N# 3400; (C-Cl) 740.55;
(C=N) 1623. HNMR &: 7.58 (d, 2H, furan ring), 7.36(d, 2H, ArH), 7.&d, 2H, ArH), 3.5 (s,
1H, ArCH), 6.40 (t, 3H, furan ring), 6.08 (d, 2Hjrén ring), 10 (s, 2H, amino attached to
pyrimidine ring) C* NMR &: 172(CH of 1,3,4-thiadiazolo[3,2-a]pyrimidine), %C of 1,3,4-
thiadiazolo[3,2-a]pyrimidine), 152 (C of furan ringl43.7 (C of 1,3,4-thiadiazolo[3,2-
a]pyrimidine), 142 (C of furan ring), 136.6 (C ofdmatic ring), 129.5 (C of Aromatic ring),
128.7 (C of Aromatic ring), 128.5 (C of Aromating), 117.5(C of cyno group), 110.6 (C of
furan ring), 105 (C of furan ring), ), 60 (C of ¥ahiadiazolo[3,2-a]pyrimidine), 54 (C of 1,3,4-
thiadiazolo[3,2-a]pyrimidine). MS; m/z 355.

Table 3: Physical Characterization data of final compounds

Entr | R Molecular M olecular Melting Rs

y formula Weight point value

a 4-chlorophenyl &H11CIoNsS 400 237-240 0.28
b 2-chlorophenyl @H11CIbNsS 400 240-242 0.24
c 3-chlorophenyl @H11CbNsS | 400 235-238 0.20
d 4-flurophenyl GgH11CIFNsS | 383 239-242 0.37
e 4methoxyphenyl eH14CINsOS | 395 210-212 0.37
f 3,4,5-methoxyphenyl £H1sCINsO3S | 455 220-222 0.26
g 3,4-methoxyphenyl £H16CINsO,S | 425 225-228 0.50
h phenyl GsH12CINsS 365 218-220 0.43
[ 3-hydroxy-4- CigH14CINsO,S | 411 240-245 0.50

methoxyphenyl
] 2-furfuraldehyde @H10CINsOS | 355 200-210 0.49

(14]



Table4 : Final 10 synthesised derivatives:

Sr. | Amine Aldehyde Malononitrile| Product
no
N/N CHO
| )—NH, CN
1. s>7 NC/\CN c|4©_</ i VI
SJ\N
Cl
cl
A
= CHO NH;
| \>_NH2
2. /@)\s cl NC/\CN ol ( > /\1\ CN
cl ST
cl
B
bf/N\>7NH CHO NH,
2
cl S/L\N
Cl
cl
C
NN CHO H;
| N,
) ﬁ S% NC~ CN (3 iN\N NN
Cl
F F
D
N/N\>7 CHO H,
| NH,
Cl
OCHj,
OCH,
E
N|/N\>7 CHO H,
NH
i /©/L c J;i NG~ CN N\N N
< > i OCH;
al HCO OCH
OCHy OCH,
OCH,
F
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10 Q%Q— : D NG eN

Conclusion

We have developed an efficient multi-component,-poe method for the synthesis of 5H-
[1,3,4]thiadiazolo[3,2-a]pyrimidine-6-carbonitrilderivatives under ultrasound irradiation, by
condensation of various aldehydes, 5-(4-chlorophejwyt,3,4-thiadiazol-2 amine, and

malononitrile in ethanol using sodium hydroxide @salyst. The present protocol is also
extendable to a wide variety of substrates. Theathges of this protocol are use of eco-friendly
catalyst, easy work-up, ease of product isolatmm high yield. We believe that this method is a
useful condensation reaction for the synthesis f[H3,4]thiadiazolo[3,2-a]pyrimidine-6-

carbonitrile derivatives.

(16]
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