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Abstract:

Here is the report of an environment friendly, rapid, and converent one-pot ultrasound-promoted
synthesis of 5-amino-2-(4-chlorophenyl)-7- substituted phgh8,8a-dihydro-7H-[1,3,4]thiadiazolo[3,2-
a]pyrimidine-6-carbonitrile derivatives. Multi-component reactions are useful for the creation of
chemical libraries of drug-like compounds with levels of moladar complexity and diversity. 1,3,4-
Thiadiazolo[3,2-a]pyrimidine skeleton belongs to a well-known and iportant class of fused
heterocycles prevalent in a number of natural products of biologial activities including antitumor,
fungicidal, antibacterial, and herbicidal, hence, prompted us toythesis 1,3,4-Thiadiazolo[3,2-
a]pyrimidines. The final ten derivatives were obtained in exellent yield through a one-pot, three

component condensation reaction of aldehyde, 4-chlorophenyl-2-amathiadiazole, and malononitrile in

10-12 ml of ethanol as solvent and sodium hydroxide as a catalyst. (VCX 500-280@rasound Solid

‘e * probe, irradiation at 80°C and 20% amplitude).

We have carried out the same reaction by conventional method, wdh requires 9-10 hrs of refluxing

and yield is lesser. Because of the advantage of faster reaction rates detter yields, use of Ultrasound
solid probe, was found to be more suitable for this reaction. Sicture of the synthesized derivatives was
confirmed by IR, NMR and Mass spectral study.

Keywords: 1,3,4-Thiadiazolo[3,2-a]pyrimidine, multi-component readbn, ultrasound-promoted

synthesis.
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Introduction

Heterocyclic compounds have drawn special attention iramigchemistry because of their
abundance in

natural products and their diverse biological propertigsDuring recent years there have been
Intense investigations on fused thiadiazole and pyrineidigstems. Literature survey revealed
that [1,3,4] thiadiazolo[3,2-a]pyrimidine nucleus is @sisted with diverse pharmacodynamic
and chemotherapeutic activities [2,3], including antirobgal [4,5,6] and antitumor activities [4,
6], herbicidal, antifungal, neuramidase inhibitors. 4;8jiadiazolo[3,2-a]pyrimidines have
been used as key building blocks for the preparation of a&tyaaf novel bioactive agents.[7]

The conventional multistep methods for the preparation @mglex molecules
involve large synthetic operations, including extractimd purification processes for each
individual step that leac to synthetic inefficiency anc the generatio of large amount of wasts.
So designing multicomponent reactions (MCRS) in one pot@aedtion of several bonds in a
single operation are the major challenge for modern orgamizemistry. Multicomponent
reactions (MCRs) are chemical transformations in whicle¢hor more different starting
materials combine together via a one-pot procedure to gfirmbcomplex product.

MCRs advantageq8-9].

»high atom economy,

»low cost,

»reduction in overall reaction time

»operational simplicity

»Less or no generation of waste

»No individual step extraction and purification processes
»less amount of solvents required b




Green chemistry has become a major inspirationriganic chemists to develop environmentally benign
routes for synthesis of organic compounds of bicllgralues. For instance, performing reactionseund
ultrasonic irradiation due to the formation of higinergy intermediates to enhance the reactionafty
from both economical and ecological points hasi@ant synthetic value and received great attentio

In recent years, ultrasound has been extensiv@lesas a fantastic tool for different types of
chemical reactions [8]

Ultrasound-promoted synthesis has various advastaggr conventional synthesis techniques
»highly accelerated reaction rate,
»reasonable good yields,
»simpleopen systems
»very less amount of solvents required ,
»eco friendly method ,
»clean heating system, neat and clean synthetiogoht
»cheaper reagents and
»less extreme physical conditions ,
»control on reaction parameters,

> milder reaction conditions.




'

Mechanism of ulrasound irradiation in synthesis:

The waves of ultrasound can be transmitted thr@myhsubstance containing elastic
property. The motion of these sounds is transfaiweatie particles of the environment,

which vibrate in the route of the ultrasound waA®the molecules oscillate, the molecular
distance decreases in the compaction cycle anddses during rarefaction. When the
molecular distance exceeds the critical amountsszcg to hold the liquid perfect, the

liquid collapse; bubbles and cavities are generdtbi$ procedure (cavitation), refers to the
generation and the energetic life of bubbles initlg. The bubbles absorb energy from
waves of ultrasound and grow. Then bubble collaessequences in pressure changes and
high temperature. The solvent vapor suffers fragatem to produce reactive particles, such
as carbenes or free radicals. These high-energylparare concentrated and lead to
intermolecular reactions. In general, the yielghafduct increases, reactions occur faster,

with lower temperatures and minor percentage gbtoglucts achieved [10].



NEED of study
The existing synthetic methodologies for [1,31hthazolo[3,2- ajpynmaiche mudkeus im a maodiudEzr

fashion are not straightforward and the synthetite's involve multiple steps.

aminol,3,4ttheatiizeodée 2salitionandde/acad\wecspmappbddi [ $4] iBmvethsd]. megpane Bbrooi@ mettiyA

5-0x0-5H1]334th st szl ][R 2- g pyirmid diedy two steps imvallving tine adidition ot
derivatives to ethyheertacetmatatatarmyuydipdysisfahtheststdptdidth@d dzyulizationttm gjives thines nimgy
fusedttheatieazit]3,2 - adypymmaiiciasian FEHZA.

Most of these are multistep protocols, which sufifem generation of byoductistdplowigidis sareosese
of metalexmrttam iy nesagEnits.

Therefore, it is quite significant to develop theedt, efficient, and green alternative approadbeget
the functionalizedhizididizalolf3,2 - ajypynmoinhie dienivatives firom tine viewpaimt of greemanetnstry.
OBJECTIVE OF STUDY
1.To design and synthesize the novel, coupladiedhiyl e7R(3- (4rmethiyineesaninl -yl)-3-oxo-3ubistitiieet
phenyl prop-1-em-AopgxPH-chromen-2saee dderiattiess by yriiggranjoommug)nging nalters pooesssar.
2.To conduct physicochemical characterization ofrmediates and synthesized compounds
3.To confirm the structures of synthesized compounydanalytical and spectral techniques such as HIE,

IR, MS,H NMR and®®C NMR .



MATERIALS AND METHODS

General

All the reactions were performed in oven-dried glasswasdlseagents and solvents were used as obtained from the
supplier or recrystallized /redistilled unless otherwiséed. The ultrasound sonicator (Sonics Vibra-cell, Model

VCX 500) equipped with solid synthetic probe, 13 mm in tiprdeder, operating at 20 kHz with a maximum power
output of 500 W, was used for synthesis of final title compagiThe purity of the synthesized compounds was
monitore( by ascendin thin layel chromatograpl (TLC) on silica gel-G (Merck) coatecaluminiun plates visualizec

by iodine vapour and melting points were determined in ofgrillary tubes. The homogeneity of the compounds was
monitored by ascending thin layer chromatography(TLC)ibcesgel-G (Merck) coated aluminium plates, visualized
by iodine vapour

The'H NMR and!3C NMR spectra of synthesized compounds were recorded oreBAyance Il 400 NMR
Spectrometer at 400 MHz Frequency in deuterated DMSO and CGidd using TMS as internal standard (chemical

shiftd in ppm). Mass spectra of some compounds were scanned on HTESHull mass (100.00-1500.00).



General Procedurefor the Synthesisof 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 migtaf an 5-(4-chlorophenyl )-1,3,4-
thiadiazol-2 amine (0.01mol) , aromatic aldehyd®Itol) in ethanol (10-12 ml) and the catalyst NaOH
(20% mmol) and the reaction mixture was refluxadlf0-2 h. After completion of the reaction (i.e
formation of Schiff base) as indicated by TLC, nmaloitrile (0.01mol) was added to the reaction migtand
again it was refluxed. . After completion of thacgon (monitored by TLC), the mixture was pouneibiice
cold water. The product obtained, was filtered dneld. The corresponding product was obtainedgh hi
purity after recrystallization of the crude prodtroim ethanol. The authenticity of compounds waaldshed
by 1H NMR, 13C NMR, IR and HRM

Method B: A 25 mL a beaker was charged with a mixture of g4-8hlorophenyl )-1,3,4-thiadiazol-2 amine
(0.01mol) , aromatic aldehyde (0.01mol) in ethad@{2 ml) and the catalyst NaOH (20% mmol) ) and the
reaction mixture was kept inside an Ultrasonicatmustic chamber at 80 at 20% amplitude for 10-15min.
After completion of the reaction (i.e formation afttfff base) as indicated by TLC, malononitrile ((htil)
was added to the reaction mixture and again wasiksijole an Ultrasonicator acoustic chamber 4C84t
20% amplitude for 1-1.30 hrs. After completion loé reaction (monitored by TLC), the mixture was golu
into ice cold water. The product obtained, wa®iféd and dried. The corresponding product was rodxdan

high purity after recrystallization of the crude guat from ethanol.



Identification
» Silica gel thin-layer chromatography (TLC)
»1H and!3C nuclear magnetic resonance (NMR) spectros

»Infrared (IR) spectroscopy




SCHEME OF SYNTHESIS

7y CHO

.:‘:'.-"l N/N\ \
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Cl

Ethanol, NaOH| "))

5-Amino-2-(4-Chlorophenyl)-7- Substituted Phenyl-8,8-Dihydro-7H-[1,3,4]Thiadiazolo
[3,2-A]Pyrimidine-6-Carbonitrile Derivatives.



Table 1: Final 10 synthezised derivatives
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Results and discussion

Chemistry:

Herein we report the one-pot synthesis of novel 5-Amin@-Zhlorophenyl)-7- Substituted Phenyl-8,8a-
Dihydro-7H-[1,3,4]Thiadiazolo[3,2-A]Pyrimidine-6-@aonitrile Derivatives from three component
reactions of an 5-(4-chlorophenyl )-1,3,4-thiadiazol+Rige, aromatic aldehydes and malononitrile in the
presence of NaOH under reflux and ultrasonic irradiatiorslaswvn inscheme 1.To determine the optimal
reaction conditions, the one pot reactions between 5-l@graphenyl )-1,3,4-thiadiazol-2 amine, aromatic
aldehyde, malononitrile was carried out using differerivants in the presence of NaOH as a catalyst at
different mole percentage as shown in Table 1, the desirediupgt was not formed when H20 was chosen as
solven anc wher acetonitrile, methanc anc dimethylformaid: was chosel as< solven , the desire(« produc
was formed in low yield under reflux and ultrasonic irradiatas shown in Table 1. Proposed mechanism for
the formation of 1,3,4-thiadiazolo[3,2-a]pyrimidine &en is as shown in figure 1. All the synthesized
compounds were characterized 1y NMR, 13C NMR, mass spectroscopy and IR. Physical characterization

data of synthesized compound is as shown in table 2.




Table 2: Optimization of reaction conditions for Novel 5-Amino-2-4-
Chlorophenyl)-7- Substituted Phenyl-8,8a-Dihydro-7H-[1,3,4]Thiathzolo[3,2-
A]Pyrimidine-6-Carbonitrile Derivatives using various solvent ard different
mole percentage of NaOH

Entry [Catalyst Amount | Solvent Method a Method b
(% mol) Conventional Ultrasound
Time yield% [ Time yield%
(hrs) (hrs)
1. NO - EtOH 9 - 2 -
catalyst
e 2. NaOH 30 EtOH 9 70 2 89
S NaOH 20 EtOH 9 70 2 89
4. NaOH 20 HO 9 - 2 -
S. NaOH 20 MeOH 11 955 2.30 60
6. NaOH 20 CHCN 11 40 2.30 50
1. NaOH 20 DMF 12 40 2.30 955
8. NaOH 10 EtOH 13 60 2.45 65
9. NaOH 5 EtOH 15 50 3.30 60
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Table 3: Optimization of reaction conditions for 1,3,4-thiadiazolo[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-chloropheny 7.3C 65 1.3C 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.1l. Proposed mechanismfor the formation of 1,3,4-
thiadiazolo[3,2-a]pyrimidine skeleton



Table 4: Physical Characterization data of compounsl

Entry |R Molecular Molecular Melting R;
formula Weight point value
a 4-chlorophenyl &H1,CLNsS | 400 237-240 0.28
b 2-chlorophenyl GH,,CLNsS | 400 240-242 0.24
c 3-chlorophenyl GH,;,CILN:S | 400 235-238 0.20
d 4-flurophenyl GeH,,CIFN:S | 383 239-242 | 0.37
e 4methoxyphenyl GH,,CIN.OS | 395 210-212 0.37
f 3,4,5-methoxyphenyl GH,CIN:O;S | 455 220-222 | 0.26
g 3,4-methoxyphenyl GH,CIN:O,S | 425 225-228 | 0.50
h phenyl GaH,CIN:S | 365 218-220 | 0.43
i 3-hydroxy-4- C;H1,CINLO,S | 411 240-245 | 0.50
methoxyphenyl
i 2-furfuraldehyde GH,CIN-OS | 355 200-210 | 0.49




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

M.P: 237-240. IR (KBr) crmt: (C-H Aromatic Stretch) 3000; (C-N) 3400 (C-Cl) 740.55 (C=N) 1623
HINMR &: 8.00 (d,2H,ArH), 7.51 (d, 2H, ArH), 3.3 (s, 1H, ArCH), 6.78, 2H, ArH), 7.06 (d, 2H, ArH), 10
(s, 2H, amino attached to pyrimidine ring}f*aNMR &: 172 (CH of 1,3,4-thiadiazolo[3,2-a]pyrimidine), 158
(C of 1,3,4-thiadiazolo[3,2-a]pyrimidine), 143.2(C of 34-thiadiazolo[3,2-a]pyrimidine), 139.5 (C of
Aromatic ring), 136.5 (C of Aromatic ring), 131 (C of Aromatiing), 130.5 (C of Aromatic ring), 129.8 (C of
Aromatic ring), 128.5 (C of Aromatic ring), 127.9 (C of Aroti@aring), 118.2 (C of carbonitrile group), 60.2
(C of 1,3,4-thiadiazolo[3,2-a]pyrimidine), 54.5 (C of 4a&hiadiazolo[3,2-a]pyrimidine)

2. 5-amino-7-(2-chlorophenyl)-2-(4-chlorophenyl)7H34]thiadiazolo[3,2-a]pyrimidine-6-carbonitrile

M.P: 24C-24z. IR (KBr) cnrd: (C-H Aromatic Stretch 300C (C-NH,) 340C (C-Cl) 74C.55 (C=N) 162t
HINMR &: 8.00 (d,2H,ArH), 7.50 (d, 2H, ArH), 3.3 (s, 1H, ArCH), 7.88,(2H, ArH), 7.02, 7.27 (m, 2H,
ArH), 10 (s, 2H, amino attached to pyrimidine ring)'3CNMR &: 170 (CH of 1,3,4-thiadiazolo[3,2-
aJpyrimidine), 158.3 (C of 1,3,4-thiadiazolo[3,2-a]pyidine), 143.7 (C of 1,3,4-thiadiazolo[3,2-
aJpyrimidine), 138.1 (C of Aromatic ring), 134.2 (C of Aroti@ring), 129.5 (C of Aromatic ring), 129 (C of
Aromatic ring), 128.5 (C of Aromatic ring), 127 (C of Aromatiing), 126 (C of Aromatic ring), 117.5 (C of
carbonitrile group), 60 (C of 1,3,4-thiadiazolo[3,2-ajioyidine), 55 (C of 1,3,4-thiadiazolo[3,2-a]pyrimidine



3. 5-amino-7-(3-chlorophenyl)-2-(4-chlorophenyl)7H34]thiadiazolo[3,2-a]pyrimidine-6-carbonitrile

M.P: 235-238. IR (KBr) cni: (C-H Aromatic Stretch) 3000; (C-NJ 3400 (C-Cl) 740.55 (C=N) 1623
HINMR &: 8.00 (d, 2H, ArH), 7.51 (d, 2H, ArH), 3.2 (s, 1H, ArCH), 7.06.27, 7.38 (t, 3H, ArH), 7.49 (s,
1H, ArH), 10 (s, 2H, amino attached to pyrimidine ring}*@IMR &: 172.2 (CH of 1,3,4-thiadiazolo[3,2-
aJpyrimidine), 158 (C of 1,3,4-thiadiazolo[3,2-a]pyridime), 143.5 (C of 1,3,4-thiadiazolo[3,2-
aJpyrimidine), 142.5 (C of Aromatic ring), 136.6 (C of Aroti@ring), 134 (C of Aromatic ring), 129 (C of
Aromatic ring), 128.5 (C of Aromatic ring),128 (C of Aromatiing), 127 (C of Aromatic ring), 125.5 (C of
Aromatic ring), 117 (C of carbonitrile group), 59 (C of 1,3Madiazolo[3,2-a]pyrimidine), 53 (C of 1,3,4-
thiadiazolo[3,2-a]pyrimidine). MS; m/z 400.

4. 5-aminc-2-(4-chlorophenyl-7-(4-fluorophenyl-7H-[ 1,3,4]thiadiazol( 3,2-a]pyrimidine-6-carbonitrile

M.P: 239-242. IR (KBr) cri: (C-H Aromatic Stretch) 3000; (C-NJi 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, 1H, ArCH), 7.08,(2H, ArH), 7.27 (d, 2H,
ArH), 9.7 (s, 2H, amino attached to pyrimidine ring*ONMR &: 172 (CH of 1,3,4-thiadiazolo[3,2-
a]pyrimidine), 159 (C of 1,3,4-thiadiazolo[3,2-a]pyriime), 158 (C of 1,3,4-thiadiazolo[3,2-a]pyrimidine),
143.2 (C of 1,3,4-thiadiazolo[3,2-a]pyrimidine), 136® ¢f Aromatic ring), 136 (C of Aromatic ring), 130.6
(C of Aromatic ring), 129.5 (C of Aromatic ring), 128.9 (C of@matic ring), 128.7 (C of Aromatic ring),117
(C of carbonitrile group), 60 (C of 1,3,4-thiadiazolo[3®yrimidine), 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) cni: (C-H Aromatic Stretch) 3000; (C-Njji 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, 2H, ArH),6.79 (d,
2H, ArH), 10 (s, 2H, amino attached to pyrimidine ring), 3(863H, methoxy group) 8 NMR &: 172 (C of
1,3,4-thiadiazolo[3,2-a]pyrimidine), 158(C of 1,3,4atliazolo[3,2-a]pyrimidine), 157.5 (C of Aromatic
ring), 143.5 (C of 1,3,4-thiadiazolo[3,2-a]pyrimidind)36 (C of Aromatic ring), 133 (C of Aromatic ring),
130 (C of Aromatic ring), 129.5 (C of Aromatic ring), 128.5 ¢CAromatic ring), 128 (C of Aromatic ring),
117.3 (C of carbonitrile group), 60 (C of 1,3,4-thiadia48l@-a]pyrimidine), 55 (C of methoxy group) 53 (C
of 1,3,4-thiadiazolo[3,2-a]pyrimidine). MS; m/z 383

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

M.P: 220-222. IR (KBr) cni: (C-H Aromatic Stretch) 3000; (C-Nj) 3400 (C-Cl) 740.55 (C=N) 1623 (C-
OCH,) 1059. HNMR &: 8.00 (d, 2H, ArH), 7.50 (d, 2H, ArH), 3.3 (s, 1H, ArCH), 6.78, 2H, ArH), 3.56 (s,
9H, methoxy group), 10 (s, 2H, amino attached to pyrimidiieg)r C'3 NMR &: 172(CH of 1,3,4-
thiadiazolo[3,2-a]pyrimidine), 158 (C of 1,3,4-thiadwda[3,2-a]pyrimidine), 152.8 (C of Aromatic ring),
143(C of 1,3,4-thiadiazolo[3,2-a]pyrimidine), 136.5(CAyomatic ring), 136 (C of Aromatic ring), 135 (C of
Aromatic ring), 129.5 (C of Aromatic ring), 128.5 (C of Arotraring), 128 (C of Aromatic ring), 117.5(C of
carbonitrile group), 106.5 (C of Aromatic ring), 61 (C of rheky group), 60(C of 1,3,4-thiadiazolo[3,2-
a]pyrimidine) , 56(C of methoxy group), 53 (C of 1,3,4-thieblo[3,2-a]pyrimidine). MS; m/z 455



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

M.P: 225-228. IR (KBr) cni: (C-H Aromatic Stretch) 3000; (C-NJji 3400 (C-CI) 740.55 (C=N) 1623
(C-OCH,) 1052. HNMR &: 8.00 (d, 2H, ArH), 7.50 (d, 2H, ArH), 3.3 (s, 1H, ArCH), 7.23, (LH, ArH),
7.02- 6.79 (d, 2H, ArH),3.56 (s, 6H, methoxy group), 10 (s, 2hkhino attached to pyrimidine ring)l&
NMR 6: 172(CH of 1,3,4-thiadiazolo[3,2-a]pyrimidine), 158 (@ b,3,4-thiadiazolo[3,2-a]pyrimidine),
149 (C of Aromatic ring), 146 (C of Aromatic ring), 143(C of3]4-thiadiazolo[3,2-a]pyrimidine),
136.5(C of Aromatic ring), 134.5 (C of Aromatic ring), 129G of Aromatic ring), 128.5 (C of Aromatic
ring), 128 (C of Aromatic ring), 122 (C of Aromatic ring), 15B{C of carbonitrile group), 114 (C of
Aromatic ring), 112.5 (C of Aromatic ring), 60(C of 1,3,4ildiazolo[3,2-a]pyrimidine) , 56(C of
methox\ group) 53 (C of 1,3,4-thiadiazolo3,2-a]pyrimidine). MS; m/z 42&

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

M.P: 218-220. IR (KBr) cni: (C-H Aromatic Stretch) 3000; (C-NJji 3400 (C-CI) 740.55 (C=N) 1623
HINMR &: 8.00 (d, 2H, ArH), 7.51 (d, 2H, ArH), 3.2 (s, 1H, ArCH), 7.28, @H, ArH), 7.33 (d, 2H, ArH),
7.26 (m, 1H, ArH), 10 (s, 2H, amino attached to pyrimidineghirCt* NMR §: 172(CH of 1,3,4-
thiadiazolo[3,2-a]pyrimidine), 158 (C of 1,3,4-thiadoda[3,2-a]pyrimidine) 143.7 (C of 1,3,4-
thiadiazolo[3,2-a]pyrimidine), 141 (C of Aromatic rind)36.5 (C of Aromatic ring), 129.5 (C of Aromatic
ring), 129 (C of Aromatic ring), 128.6 (C of Aromatic ring)28.5 (C of Aromatic ring), 125.7 (C of
Aromatic ring), 125.6 (C of Aromatic ring), 117.5(C of carbwile group), 60 (C of 1,3,4-thiadiazolo[3,2-
a]pyrimidine), 53 (C of 1,3,4-thiadiazolo[3,2-a]pyrinne). MS; m/z 365



9. 5-amino-2-(4-chlorophenyl)-7-(3-hydroxy-4-methoxwoiyl)-7H-[1,3,4]thiadiazolo[3,2-a]pyrimidine-6-
carbonitrile

M.P: 240-245. IR (KBr) cnt: (C-H Aromatic Stretch) 3000; (C-Nji 3400 (C-Cl) 740.55 (C=N) 1623 (C-
OCH;,) 1055 (C-OH) 3333. INMR &: 8.00 (d, 2H, ArH), 7.51 (d, 2H, ArH), 3.2 (s, 1H, ArCH), 6.8§, (LH,
ArCH), 6.68-6.70 (d, 2H, ArCH), 5.35 (s, 1H, hydroxyl grou@)56 (s, 3H, methoxy group, 10 (s, 2H, amino
attached to pyrimidine ring) € NMR &: 172(CH of 1,3,4-thiadiazolo[3,2-a]pyrimidine), 158 (G b,3,4-
thiadiazolo[3,2-a]pyrimidine) 147.1 (C of Aromatic ring)147 (C of Aromatic ring), 143.7 (C of 1,3,4-
thiadiazolo[3,2-a]pyrimidine), 136.6 (C of Aromatic rindl34.9 (C of Aromatic ring), 129.5 (C of Aromatic
ring), 128.5 (C of Aromatic ring), 128.5 (C of Aromatic ring)22.6 (C of Aromatic ring), 117.5(C of
carbonitrile group), 115 (C of Aromatic ring), 112.6 (C of gwnatic ring), 60 (C of 1,3,4-thiadiazolo[3,2-
aJpyrimidine), 53 (C of 1,3,4-thiadiazolo3,2-a]pyrimidine). MS; m/z 411

10.5-amino-2-(4-chlorophenyl)-7-(furan-2-yl)-7H-[1,3#hiadiazolo[3,2-a]pyrimidine-6-carbonitrile

M.P: 200-210. IR (KBr) cn: (C-H Aromatic Stretch) 3000; (C-Njj 3400 (C-Cl) 740.55 (C=N) 1623 MR

o: 7.58 (d, 2H, furan ring), 7.36(d, 2H, ArH), 7.51 (d, 2H, AtR)5 (s, 1H, ArCH), 6.40 (t, 3H, furan ring), 6.08
(d, 2H, furan ring), 10 (s, 2H, amino attached to pyrimidimgy C¥ NMR &: 172(CH of 1,3,4-thiadiazolo[3,2-
a]pyrimidine), 158 (C of 1,3,4-thiadiazolo[3,2-a]pyridme), 152 (C of furan ring), 143.7 (C of 1,3,4-
thiadiazolo[3,2-a]pyrimidine), 142 (C of furan ring), 186(C of Aromatic ring), 129.5 (C of Aromatic ring),
128.7 (C of Aromatic ring), 128.5 (C of Aromatic ring), 11{C50f cyno group), 110.6 (C of furan ring), 105 (C
of furan ring), ), 60 (C of 1,3,4-thiadiazolo[3,2-a]pyridme), 54 (C of 1,3,4-thiadiazolo[3,2-a]pyrimidine). MS;
m/z 355.
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Conclusion

We have developed an efficient one-pot method for the sgmhef 5H-[1,3,4]thiadiazolo[3,2-
a]pyrimidine-6-carbonitrile derivatives under ultrasdu irradiation promopted multicomponent
reaction of various aldehyde compounds, 5-(4-chlorophej,3,4-thiadiazol-2 amine, and
malononitrile in ethanol using sodium hydroxide as catali/ee present protocol is also extendable to a
wide variety of substrates. The advantages of this prota@use of ecofriendly catalyst, easy work-up,
ease of product isolation, and high yield. We believe thist tfiethod is a useful condensation reaction

for the synthesis of 5H-[1,3,4]thiadiazolo[3,2-a]pyrdme-6- carbonitrile derivatives.
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