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ABSTRACT
A significont. Dae-pot Spathests of 1, F-benzonozoley with substituted thiazolidinone moiety using 24¢aming phemd)
Senzoxazole, substifvied aromatic akiehwde and thieglpeolic ood under fELNHT FHE0W Jonic Rguid, fonic Sguld bas
been wped @y o ropid, greener, ond rewsesiondc Ugeid for che svthess of 4, 3-henmowaroles with substitued
thizzolidinansunder faheat-fred conditions. This methodslogy's mumerous eduamioges are mon-cormosiveness, safery
Artle warste, generality, smplicity, rase af rolation, 50T redction Hmes, botter walds, and eovirenmental friendliness,
Keywaordsr [EesMH] [HE0], Fowie ¥quid, 1, 3-bemrovazoles, thiaralfdinone milficomponsal reactions,
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INTRODUCTION

Multi-component resctions have proven to an extremely effective at producing compounds in a cingle
step and development of new MCRs, as well as the improvement of existing multi-component reactions, is
a het topic right now [1-4]MCRs contribute significantly to the convergence synthesis of organic
compaunds simple, cemmonly arailable starting components |5-7)

Sulfur heteracyeles, such as the thiazole, have been labeled “privileped structures” because of their
presence in biclogically active natural compounds, medicines, and a variety of synthetic intermediates[§].
During the pracess of probing structural activity relationships [SAR] for lead optimization, thiazole can
also be employed 35 an amide isestere or in a ccaffold hopping stratepy, Az a result, thiazoles are
commonty used as the main structure in the synthesis of chemical Bbrary resources or in drug design
Many thiazole compounds have been preduced in recent decades and tested for a variety of binlogical
activities[9]. Among these numerous classes, thiazaliding-4-ones are of $pecial interest to researchers
due to their efficacy in several biclogically active compounds such as anti-bacterial[10-14], anti-
tumor[15], ant-tubercular] 16]anti-fungal[17],an0-viral{18], ang-inflammatory [19], and etc Several of
these procedures, however, limiwtions are extended reaction durations, dangerous organic solveat, high
ackdic conditians, time-ransudming workupa, and the use of significant amounts of cagalyst,
|Lshaveenvironmentally acceptable solvents, eatalysts, and reagents for chemacal transformations due to
pheir sxceptional properties such & superiar chemical stabiling, lack of Nammability, and low walatilio
[21-27].They have notable gualities such a5 low vapour pressure, nonflammability, recyclable
capabilities, and organic substances. Because of their fGscinating physical and chemical features, jonic
[iquids have been used in 3 variery of applications. ILs have been successiully employed in cydo
pondensation reactions, Frins reactions, and Oxa-Michasl additions, ameng ather chemical reactions [28-
30). As a result, we developed 3 moderate generalized 1o synthesis 1, 3-bentoxatoles with substituted
thiazelidinane rrsiety using lonke liguid [ExNH] [H 504) wnder salvent: free environments

MATERIAL AND METHODS
The chemicals were bought in a store and used without puriheation. The melting points were measured (n
g open capiflary tube with mo corrections. CIMI3 was wsed as the sodvent for "N and YC-MMR on s Bruker

avance [ 400 spectrometer, The LR spectra were caplured | HE‘_:;"“_'I'F @ Perkin-Eimer X specirometer.
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S2Upmn, (38 percent, 979 g 0. 1mmol) wa
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A e Tigguil.
| Procedure for Preparation [E:NH] [HEDs] lon . y ek e,
T.E%H o < elrnpped bt EtsN at 6 °C for G0 miputes ke I;M et

i at & "G 1o
Following the addition, the reaction nixiure wis agitated far an extra WYT;!';:;E;W percent, 185 g of 1L
the Foaction was complele, The remaining water ic removed by heating, E

Etatd 4] 1504 ]. - il e
'I'-'-E;I'ra]ll l*n;]'::ﬂm for Synthosis of !-{4-[1,3-‘:1:muﬂul-l-]-l]phenyll-i aryl-1,3-thizzol
An substituted aromatic aldehyde 2a [1

A reaction mixture 2-(4-amino phenyl) benzaxazole 1a (1 mmoi],

i HS04
mmol] and thisglvealic acid 3a {1 mmol} under ionic [igpuid [l’._l:]"l H] | !
heated BU°C with canstant strirg. Progress of the reaction 15 monitored byusing TLC. After completing the

reaction predoct was quenched into jce-coid water, the product was separated through filtratian ri]n-id
characteristcs data eampared 1o literature. By removing the water under reduced pressure, the [Ets ]

[HE (] was recvcled

Spectral Data,

3=[+[1J:I-Iunmmznl-3-yljphanﬂ]~!-[I--ﬂﬂﬂrﬂ!hﬂﬁn'ij'ﬂ“m“'ﬁ“‘*‘uneﬁﬂi Selid;m.  p. 11%-
122 5 Yighd: SaIR{KBFIUw=1052(-Ar-H),2885(-C-1),1685(>C=0], 751{C-5-L] emt;13C-HMR{100
MHz, DMSO-2):5 343(C2)6R5(C5). 110.4 (231 1134 (CAL1Z), 119.9{C26),124.2(C24),124.9 [CZ3).
177.5[C10], 12B.6{C17), 129.6[C14.C1H], 129.5 [£15),131.3{C3.C11). 13a.17.{C16) 139.3(C13),
141 1{C21], 144.7[C7)150.1{C20),1644(C1901T0.9(=C=0) ; 1H-NMR(DMS0):8 371 (d.J= 159
Hz,IHC2-H), 3597 (4= 159 HzIHCI-H), 647 [sIHLCEH) 7.26(ddd,|=8.55,7.56,1.76,1H, C24-H),
7.33(ddd, J=7.92, 1.60, 0.45, 1H,C25), 7.54(ddd]=B.4L 154, 0.55,2H,015,17-H],7.65( ddd J=B.41, 149,
055, ZH.C14.18), 7.71(ddd|=8.55, 160,051, 1HC23-H), 7.72(ddd]= 8.19.1 58,0044, 2H.C9.11-H).
7 Bé(ddd =519, 1.93, 0.45, ZH.CE12-H), 7.89 (ddd, |-7.52, 1.76,0.511H.C26-H) ppm.).
3-[+{1.3~hmmnnl-Ea-yl'pph:mi]-z-[l-ﬂmphnnﬂrl.s-lihhwlidjh—-lunn:{iﬂ: Solid;my p. 173-178
A Yield: 924 1R (KBr)iima= 3066(Ar-H), 2933 CH), 1650(>L=0),15 19.274{Ar-C=C=<], 1423(-C=N-),775(C-
§Ljemt, 1IC-NMR(100 MHz DMSO-g9):6 334[CZL6B.5(C5), 1104(L24), 113.8 {CAC1Z), 1199
[C27).124.2(C24).124.9 [C25). 127.5(C10), 127.8 [C14,C16), 124.6 (C15.C17), 131.3{C3,CI1).13%.3(C13),
1411 [C21], 1433 [C16),144.7(C7), 150.1 (C20), 164.4{C15), 170.9(>C=0);'H-NMR{DMS(): & 3.72 [d. [ =
159  HziH) 397 (df= 159 THziH), 650(s1H), 7.25(ddd}=793, ZI50441H,
C24H),7.33(ddd,|=7.92,0 56, L60.1H,.C25H),7.41(déd [=7.93.2.225,0.55,2H, C1418H), 7.71 (ddd, [=855,
1.60,0.51,2H,C23-1),7.72(ddd,J=8.19.1,59,0.44,2H,C9,1 1H), 7.84(ddd J=8.19. 1.93, 0.45.2H.C8, 12-H), 7.89
[ddd,}=7 52,176,051, 1H C26H L& L G(ddd f=7.93,1.86,0.44,2H C15.17-1)

] and the reactien mixture

RESULT AND DISCUSSIONS
Here, we revealed an effective and greener route for the one pot Synthesis of 1, i-Hepzoxazoies with

Eubstirgted thimalidinone mosety, Z-(4-amino phenyl) benzoxazobe(1a, 1 mmol). substitated aromatic
aldehwde (23,1 mmol) and thioglveslic acld{3a,1 mmol] in the presence of [EG3NH][HS04] actas a catalyst
plus solvent[Scheme 1].

The several ILs and model reaction was carried out 2-(4-amino phenyl) benz le{la, 1 mmoi),
benzaldehyde (2a,1 mmol), and thioglycalic acid (38,1 mmol} under [Et;bl ﬁﬂusm]ﬁf fi.{qm Al of d1]=
ILs tested ware shown to be capable of initiating the product3-[4-(1,3-benzoxazol-Z-y1} phenyl}-Z-pheayl-
1, 3-thiazolidin-4-vne derivatives (4a-h), However, a yield of the corresponding 1, 3-Benzoxazotes with
Substituted  thiszolidinene moicty was outstanding(Table Lentry ) f._-.mw'ﬂ_-,r, several reaction
parameters were examined, including temp. a il 1L, qumitr{!‘nhle }.},

With these regaite in hand, we were ingpired to make a variety of 1, 3-Beneosnzeles with substituted
thizzalidinone maiety (4a-h) and the synthesis (4a) compiaind shows chorter time 35 siinamd 95 %
yiedd. Table 2 shows the results, which show thal the product 3-[4-(1.3-benzoxazel-2-y) phenyl] contalns
both electron-poer and slectron-rich substituents. The simple and easy o make -2-phenyl-13-
thiazolidin-4-one analogs, all were obtained with excellent yields. [EGNH|[HS0G]] canalyst mr'.Em-: liqui-'d-
In the reaction lo synihesize 3-[8-[L3-bemeorazob-2-vl) phenyl|, the reusability of the [ELNHJ[H50:]
canalyst were bnvestigated Under ideal reacion conditions, (4], When the reaction was finkshed and cooel
o raom lemp. After being added Lo water, and precipituled mixture was filtered andseparated the crusde
components. The water and [ELNH][HED, | were evaperated In tee presence of decreasing pressure after
completely washing the solid produces, and the catalyst was retrieved and utilized Ell-p ngxs poamd
Without losing any actviey, the récovering catalyst was reapplied far at laaxt [t,u,*,::,.ﬁ_{?im,:,_. ¥
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_ Scheme: 1 One-pol Synthesis of 1, 3-Benzoxazoles with Substituted Thiazolidinone T"H""EE
| n‘-.,‘_ e -
Cd ||11_..N|-| NHS0,)

i 1ok H T:
A0 "C, 30 min - 40 min " L
| BHCH,CDDMH

[k

“Table 1: Synthesis of (4a): Dptimization of Reaction Parameters

Entry Catalyst Temperature Time =Yield

(mmal) (*C) (min) (%)

i Sohvent-free 120 20h a5

2 EtiH a0 18h 35

3 [OBUH][Im] (1) ED 40 75

4 [DHUH][DAC] B0 40 79

5 [EnNH][H50] (05) 80 15 B5

6 [EtaNHJ[HS04] (1) an 35 95

7 [EnWH][HS0] (15 B 35 95

8 [ELNH]HS0H (2] B a5 5

Table 2: One-pok Synihesis of 1, 3-Benzoxazoles with Substituted Thiazolidinene Moiety
Entry Aromatic aldehyde Time *Yield ‘Meltungpoint

(min} (%)
4a -H 15 a5 150153
4b =§-F a5 92 104-111
4 =2=0H 315 el T48-250
4d -2-0-0Ms 38 g3 20%-211
i -4-4 36 Ga 119122
4 “<4-NOZ 40 52 175178
45 -3-Br 35 a4 279281
4h -Z-H 40 04 178-180

ilgakated ylelds, 2Allmp. compared with literature] 31,

151 run dnd run 3rd rusn dth run

B ResclionTime {min] & Yiekds ()
Figura §: Recycling of ke lguid [ELNH][HSO0G) of synthesls (4a]) compauwnd,
avdlb e o =
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Figure 2: IR Spectra shows reusability of lonle lquid [EtaNH][HSD].
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CONCLIISION

A conclusion, one-pot Synthesis of 1. 3-bemtoxazoles with substituted thlazalidinons moiety by using
ienic liquid [ELNHITHSOW. Every cne of the reactions were carried out at BO'C with 1 emel
[Et:NH][HS04], and the desired products were generated with excellent vield in shorter reaction times,
This approach 18 environmentally sustainable, with bemefits such as strong yields, facile catalyst
peeparativn fseparaton, high catalytic activity, catalyst recyclability. and ezze af we,
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& sgifioant, ool st of highlp substionied prmzsles dervolivesis three-romponent condessations oy AriviTEC
aldehyde, Malenenitrile, olosg with Phemyplhpdrasiss i the presance of ionic Nguid JIBUHTOAC]. The presant technigme
prowidies significsnt advanteges, iacluding reduced ewironmental Impact simple procedare, shorer reaction time, il
condition, and ease of procuct recarery. The ionic liguid reusabiliy avd recovery make the protocol sco-friandly. Ala, o
series for 5oming-13-diphenyipyrozole-§-carbonitrile analaguer wery symthesised. For the cemaparizon belwedd
conwentional g wlrrseend cechiigues Jewar obeeregd thot the slreseund irrodistica tachnigue gove xvadiant pald
i sharter raaction time than the conrrabimed tazhnigue
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INTRODUCTION

In pharmaceutical research, fivo-membered N-linksd heterocydic molecules have anracted much
interest. For oynthesizing five-membered heterocyclic compounds, the condensation reaction suitable
spquential compound is the most popular altemative approach [1-4]). Pyrazele ring is 4 prominent meotif
which amang the provide reported as having outstanding pharmacobogical and hiological acuity such as
antimicrobial [5], antiviral (6], anti-inflammatery [7], acticomvulsant {H], antl-depressant [3], aotitumor
{10), &5 well a& furglcidal properties [1L1d). Several pyrezobe derivatives exhibit significant
pharmacological properties and are valuable materials in pharmaceutical ressarch, Some of the pyrazels-
contzining drugs like Antipyrine, Celecoxib, Mepirizole, Rimonabant, Lomazalar, and Tepaxalin etc. The
strueture of drugs hag been shawn in Figurs 1[13-18].

Multicomponent reactions [(MCRs) is the preferabde approach because it allows for high throughpat
rhemical synthesis at 8 low cost and in & shorter reaction time. Because |t gemerates sipnificant
compeunds in & single step by forming multipbs new bonds in 3 cne-opt, the approach has prompred 3 kat
of interest in organic chemistry. In both drug discovery and green chemstry (19,207, Ln the lass decads,
the growth of three and four-component. rzaction his been comsiderable and there is snll a lotaf effort
being put into developing new MCRs [21,22)In currentcenturies, ionic liguids [ILs} hawva obmined 3
notewnrthy attention in the context of eco-friondly green s¢nthesis cince they can aiso be used as
elfective media lor organic. synthesis [E3-25] Mon-vodatiling, nos-esposive, low wapour prezsure,
Cousable, easily aperated, 38 well as thermally stable over & wide temperature range are oaly several af
the physicochermical features of [Ls. Due to their specific ionic character and strectural organization, lonec
Higaitts can e regarded as alternative greener solvents (26T, In organsc gyniisesis, Wer? are NUMeroas
reparts about the application of [Ls such as Biginalli reaction {28}, Friedel-Crafts reaction [29]. Beckusann

pearranpement |30], Dauls-Alder reaction [31], Hech reacion [32), Pechmann condensation [33], and

e resctions | 34-38).Recently, the vechnique of smthesizing orgasic aaleclés uang ulerasound

irradiation is very effective asd avractive. Ultrasound irradiation is used to increxse the rate of a chemical
peaction by ultrasondd cavitaiinn mechaniin, IN5ss tramsfer in the microenvirammewt can e avcederated,

wrhbch i4 the formation ol miceabubldes, growth, and impulsive collapse. High temperature ind pressure

are penerated by collapsing bubbles, resulting in but spots with enough eénergy o promate '-'“'-'“!'i“'

reactions [39-43). This method is considersd In terms ol colserving enorgy, reducing rracton time,

jmproving yicld and waste minimizatios (49.45). In the cuarent m.rhég;zm jmplesientation aof
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- HIDAC] (onic liquid and altrasaiund has been established for synthesis of highly substituted
miTatoles [Scheme 1), Use ol the catalyst [DBUH)[OAC) &5 associated with ultrasound srradiation
technique for the synthesis substtuted pyrazoles iz Investigated for first tme A comparative study by
conventional as well as ultrasanication techalque.

MATERIALS AND METHODS

Anzlytical grade of all chemicals and were purchased from & commerclal source. Merck 60 F250 TLO

analytical sitica gel pac 5 wed o monitor reaction progress and purity of compounds. Bondelin sonorex

[(frequency of 40 MHz and 100W] was used to iltrasound hath Dsing of Avance-i{Braker) instrument fer

TH-NWR and DC-NMR their frequensy 400MHz and 100 MHz, recarded in Dimethyl sulfowxide-dé. RIX

{Perkin Elmer) spectromater using KBr, 1R spectra were recorded. The melting points were determined

by using the open capillary wbe s uncorrectod

General procedure lor the preparation of LL[DBUH][DAc]

In 3 round bomom flask add acetic acld (1 eq.) was added over a time spanof 5 min. to DBU (1 eq) In an

ice bath ander ultrasound at 5°C. At normal temperature, the reaction mixture was iradiated with

:;I:ru:r?d for an increased 30 minutes. As result, the lightyellow viseous bigusd of [DEUH][OAC] was
taine

EETb;-;‘-I! experimental procedure for the synthesis of S-amine-1,3-diphenylpyrazole-4 -carbonitrile
&3

Conventional Methed

A mixture of Aremate aldehydes (1a-f, Immal), Malonanitrile (2, Tmmall along with Phenylhydrazine
(3, 1mmod), and 20 mol % [DBUH|OAC] in 5 mL ethanal was placed In a round bomom lask At 80 °C, the
mixture was heated. TLC {sluent pet sther/ethyl acerate, 7:3]hy using the progress of a reaction. After
that, the reaction was completad and the reaction mixtare was cooled to normal temp. and poured over
lee-cold water and the product obiained was isolated by flration. The obtained product was crystallized
in ethanol to get pure products. The catalyse [DBUH] [0Ac] is recovered from the water below reduced
presture and revead. Al the products are confirmed by mehting point and compared with the literature
[5cheme 1],

Ultrasound method

A mbaure af Aromatic aldehydes (1a-j, mmel), Malononitrile {2, Immol], abong with Phenvihvdrazine
(3, Immol], and 20 mol % [DBUH]OAC] in 5 mi ethanal was placed In 4 round battom fask. 4z 50 *C, the
mixture was irmadiated with ulrasound. TLC (sluent: pet etherfethyl acetste, 7:3) by using the progress
of & reaction. Alter that, the reaction mixture was cooled to normal temp, and poured over ice-cald water
and the solid product obtained was isolated by Alraton The obained products were crystallized in
ethanal to get pure products. The catalyst [DBUH] [OAc] is recovered From the water below reduced
pressure and reused. All the products are confirmad by melting point and compared with the Hterature
[Scheme 1],

Epectral data of synthesized compeunds
S-amino-3-{4-chlorophenyl]-1-phenylpyrazale-4-carbonitrile(4d): chrome yellow erystal meltiag
point 127-130°C yield 5% H-NMR (DM50-d6, 400Mbe) § 7.5 ([=5.65Hz, d, 2H), 7.44 [J=6.6Hz &, ZH)
7.32 [, IH], 742 {I=%.5H%, d, 2H), 7.43 (J=531Hz, d, 24}, 5.40 (5 2ZH). '3C NMR (DMS0-d6, 130MHz] &
158.80, 148.87, 139.62, 135,11, 13363, 130.12, 129.93; 12983, 125.91, 12912, 12019, 126.69, 126.3,
11894, 117,98, 9605, M5 (m/z) (M*] Calculated CisHiClNy [294.0676 and [M+2)* 2960682, found
Z204.0567E. & I06.0685)

S-aming-3-[4-methoxyphenyl]-1-phenylpyrazale- 4 -carbonitrile4e): light-yellow crystal melting
point. 107-109°C. yield 96%. H-NMR (DMSO-d6. 400MHz) 5 7.24 (t. 1H), 737 {|=3.33 He v, ZH), 7.54
(1=3.11 Hz, . ZH], 7.45 (|=5.11 Hz, d, 2H), 689 (]=2.13 He. d, 2H) 458 (=, Z7H), 3.77 (= aH). UC-NMR
(DM50-d6, 100MHz) & 160.10, 148.55, 139.69, 132.16, 129,19, 12845, 12498, 124.32, 17189, 121.46,
12101, 11896, 117.91, 114.69, 11380, 94.79, 5624 MA. [m/z] Calculated CyrHiaMa0 ([M*] 2500653,
found 290,0650),

S-aming-3-(4-Dromophenyl)-1-phenylpyrazole-4-carbonitrile(4g): creamy-white crystal. melting
puint 1651670, pleld 94%."H-NMR {DMS0-d6, $00MHz) & 691 (U 1H), 7.35 (1=2.15Hz, 1, 2H), 7.77
{j=2.25Hz, t 2H), 743 (j]=3.35Hx, 4, 2H), 7.48 (]=3.55Hz, 4, ZH], 589 (5, 2H). PC-NMK (DM S0,
100MHz) & 158.23, 147.96, 13801, 137.52, 13400, 13226 12991, 120.09, 12076, 12646, 125,09,
118,93, 11812 968,94, M5, (m/z] Calculated CyaHy At [[M] 3381021 and !H.,.E}r 3-1421.1[!:!;;, feund
334,1020 and 3401022}

5-amino-3-(4-hydroxyphenyl]-1-phenylpyrazole-d-carbonitrile(4 h): Palevellow, melting paint 175-
177°C yield 95%.H-NMA [DMS0-06, 400MHz) § 7,62 (|=4.35Hz, d, 2H}, 7.43 [[=4.25Hz, t, 2H), 7.25 (L.
1H), 7.35 (J=6.1Hz, d, ZH), 6.75 (J=2.4Hz, d, ZH], 5.52 (5, ZH), 5.15 (5. 1H]. “C-NMR [(DME0-d6 100MHz &

EEPLS Special lxsue [1] 2022 —— 1o |Pag g CRE2E AELS, iNDIA
Ancipal  geepRny '

Wilind Colleg= Of SHeREg0 sfapon B

Purangebed  yodgotil




Bt bursd o !

: 165 7. 147,98, 139.31, 13826, 135.47, 13005, 12967 12949 129.28, 11'33-[:. 428,00,
JE?{IHTT;?E.JIEIE;M 11634, 96.92, M.5. (m /) Cabculated CypH M ([M*) 27a.1014, fmlaml Izd.- E:I_lti:i:‘ :1]!t
1,4-diazabicyclo [5,4.0] undec-7-enium acetate [DBUH][OAc): light-yellow »isl:rmss :ﬁuﬂ. o
(DMS0-86, 400MHz, §) §=3.53-3.1Z (m, 6H} 253 (f = 3.16 Hz o, IiH].dI,EIE = Ll 1;&3 '151.9'
185 — 1.75 {m, 3H), 1L.70 — 143 (m, TH). IR [ pokassitm I:rmm-in.}..b'““; cm L2918 -2 .35 4Ei "
1445 1379, 1310, 1192, 1113, 1073, 91 L, 685, The spectral dats isin according to literature [3E6,46].

RESULTS AMD DISCUSSION

N armacological activity of substiruted pyrazoles, we have planned to develop an
E?ﬁ:ﬁﬁ’;ﬁﬁ p:mmm :ﬁm. it -fn;}issumedi worthwhile to investigate the catalytic rﬁ; .::
[DRUH|[OAC] for the synthesis af highly gihstituted pyrazols derivatives via a 3-|:I:|rrl-'p|:lu'!..Erlt r'l:lll. a
frwvotving Aromatic aldehydes (1a-f, 1mmol), Malanenitrile (2 1mmad), along with Phenylhydrazine (3,
{mmal) under the conventional and ultrasound techrique [Scheme 1] sk
In ordier ta optimize the reaction conditions 20d 10 obtain the inest catalytic activity of [DOUH][QAc], tae
reaction of benzaldehyde (1a, lmmal), malonenitrike (2, Immel), and pﬂm_m:,r'&qfdmzlm (3, Immol) was
uesd model reackion, The model reaction was inidally performed in a varisty of solvents, Including Haln,
Er0H, MeOH, Acetone, and solvent free conditions, using the eonwentional method to study the efficency
of the catalyst {Table 1, entriss 1-5). In this study, it was ecperiential that sthanol was preferred solvent
with respect to raaction time and yield (Table 1. entry 3).Ta determine the sultzble conc. of [DBUH][DAC],
the model reaction was investigated at different concentrations such as 5, 10, 15, 20, and 25 moi%. The
product was found in trace, 80, 70, B2, 85, and B5% yield, respectively (Table Z, entries 1-5]. This
indicates that 20 mal®% of [DEUH] [0Ac] is sulficlent to carry out the reaction efficiently [Table 2, entry &).
To demonstrate the result of ultrasound irradiation the same reaction was doee under the ultrasound
method. It was cheerved that in ultrasonic irradiations tha reaction rate decreased and product yield was
imcreased. Evidently, the sonochemical effect might be a by factor 1o the High efficiency for the synthesis
of substinated pyrazales derivative which was superior to conventicral method with respect to yields,
peaction times, easiness, and safeties, & ¢comparative study by conventlonal a8 well as ultrasonication
technique whersas the conventional conditinn abserved that 43 compoand gave B9% yield within 60 min.
and ultrasound irradiation conditian gave 97% vield within 35 min. Inorder o the extremely interestng
scope af the resction. We intended to apply our methodology to a wide range of aromatic akdehydes in
presence of [DEUH)[0A¢] 20 mol% under the conventional and ubrasound methods. As expectad,
satislactory results were obtained for both electron-donating [-0CH,, -01) a8 well as electron-withdrawing
[-H0y <Cl, -Br)) growps [Table 3. We heréin proposed a mechanism for condensation aromatic aldehyde
{1a-j}, malononitrile (2], and phenyilipdrazine (3) in presence of [DEUK][0AC]. The reaction proceeds
throughoul condensations of aromatic aldehyde along with malononiwrile by using Enoevenagel
condensation (5], by adding phenylhydrazins the reaction carried out Michael addition (B along with
imtramolecular cyclizztion. falbmwed by air oxidation was copverted into the final prodoct (4a-1) [Scheme
21 The reusability and recovery al the 1Ls [DEUH][DAC] significant adwantage. For reason, we've chiosen
the model roaction Henzaldebpde {12, Malononbtrile [2), and Phenylbydraziee (2} in[DRUH][OAc] 20
enol% under copventional heating. Afver the completions reaction product was poured into ice-cold water
and filtration of the product was isolated. Below the reduced pressure, the 113 was recovered for recycing
al least 3 tmes. Lo terimns of the product, the catalytic activity 15 decreasing (Figure Z). Recovered IR

spectra of iomic liquid after 5* cycles we are equated with the 1 cycle. As confirmed shown in Flgure 3,

Eecevared IR spactrs of ionfc liquid shewn to be close bo identical ta the 19 cyele,
; _i--..“ -y =
L}
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Figure 1: pyraznls u-?aiuﬂ- containing pharmacological drug,
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scheme 1: synthesis of highly substitivd pyvazeles with '[DBUHII']-“-F| L
pitrasouncd and canventional miethods

Table 1t Screening of 3 Solvents? —

Entry o — Time(min) | ____._.L"'";i ..

i Golvent free il L 5

2 Water A ——— :

3 Frhanol [il1] ET
E 4§ Methamul ol
= 5 ACeTode ik E——d— i

“Hesciion condition: Benzaldchyde [1a, 1mmei). Malonenitzile (2, immel). along wath Fhenylyoradine 1=
slsolated elds.

Imenel] and 20 mol% [DBUH][0AC) inschent smL) under conventional heatl

Tahi:I:EﬁuctnlCatlljstl:nnc:ntriliuu' =
" [DBUAJ[DAC Time :
Pty L mm]{[qﬂ ! {min,) Vield" (3]
[ i 5 150 Bl
._'_ 2 10 pl1] FiY)
- E 15 [ A2
- 1 0 [T [
75 fi s 1

e 5
sfeactisn condition: Benzaldehyde [3a, Tmmel), Malenenitrile (2, immad), along with Phenylhydrazing %
Armmol] and 20 mol (AU o sohvest (Smk] undar enmvantional heatingflsclated yields.

Table 3. Synthesis of highly guhstituted pyrazoles in presence of [DEHUJ[0AC] 20 mol% under the

Conventional and ultrasound methods. 4[a-f]
s{iltrascund sConventional
o = Methad Method MLF. () T
by Time Yo Time Yimlds Fourid :
32 T 5 a7 all 89 158-160 159-161
4 2-41H 28 a4 A0 E 159162 1ad-162
A 3.4 0CH; 410 9z T 85 110-121 120-123
4 4.0 35 55 | 50 BT 127-130 126120 4
i— ap q—i_l-:Jl_!___iS TH £l i i] 107109 106- 108
4 1-HMu 40 93 Nl B5 156156 157159
I T M| B0 a 165-167 164-1bb
3k | Aol | 35 5 b Hb 2209 JOR-2 10 ]
—af_ | ehoy | A% 1 B L Gl 83 163-165 164-165 =
| ALim | 38 60 i 115-117 119-118 o=

cleaction corsd mian: Argmat aldebyres {1aj,
Taanulk] and &0 et (DB OAL] in sulbvens (1

'!ﬂ-rlds-

Lrmmel |, Malonontrie (2, Tmmol). along with Phonyglhydra:
: i wlhipdrazine (3.
anl amler wlivazound sethod ol conventional method #laolageld

el e profut was canfirmed by meltag poir] and caimpased with he literature [46 47 A49)
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CONCLUSION : i

Finally, we have develaped an efficient technigque for synthesizing Mghly substituted pyrazole derivatives.
The producers: described hiere are ple, mild and efficient, which gives this synthesis strategy a
swgnificant advantage over athers. The benefits of 4sing an ionke ligakd catalyst include Increased rate ang
Feactivity, s well 25 case of product recovery and recycling. The use of ultrasenication of non-classical
PRETEY S0UTCes provides better ENTEY stability to coeventional methods. The ultrasound irradiation
echnique gave excelient ¥ield, shorter reaction time, and sim plified wark procodure than the

tonventional technique. Present work i the reported first time forsynthesis of highly subetiruted
Pyrazoles using [DBUHN[ DA} Lonie iquid under ultrasound irradiation technique
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ABSTRACT: Tetradentate Schiff bases are synthesized from o
Pheaylenediamine, S-bromo Salicylaldehyde,
pyran-1, 4-dione, and then its colored complexes of Sm {1} and Ey
() are formed. The

characterized by elemental analysis, magnetic susceptibility, thermal
analysis, X-rey diffraction, [H-MME, mass, IR, UV-visible specia,
and conductometry. TGA/DSC speciral
complexes was studisd cagerly. The x-ray diffraction data Proposes
Tetragonal crystal system for Sm (11
fer Eu (1) complexes. The ligand and
subjected  for  antibacterial activity
Staphylococcus aureus. Psetdomonas Aseruginasa using the agar cup-
plate method, and antifiungal activity was
method against Asperpifius niger,

and 3-Acetyl-6-methyl-

structure of ligind and compleses are

and kinetic parameter of the

complexes and orthorhombic
their metal complexcs were
agairst  Escherichia coli,

observed by poison plate
Aspergilles flavus, Peniciflison

chrysogenum. The results obtained above are in good agreement with
previous findings with respact to the eomparative activity of the free

ligand and s complexes.
antimicrohial activiey
effect against all e pathapens.

The result of an imvestigation  of
indicates that all the ligands shaw an inhibstony

INTRODUCTION: In the preseat investigation,
study of variouz eolored campleses of Smilln,
Eu(Ill) with tetradentate ligandds (Schiff Base)were
synthesized and characterized, The novel seriss of
lanthanides of tetradentate Schiff byses formed by
the resction of o-phenylencdiamine, dehydraacetic
Acid (DHA) and 5-bromo salicylaldehyde.
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MATERIALS AND METHODS:

Experiments: The reagents, solvents, DHA, o
phenylenediamine and S-brome salicylaldehyde of
AR grade supplied by Merck were used for the
synthesis of ligand. All metal chisrides used for
synthesis of complexes are alio AR erade

Instrumentation: "H-NMR was recarded on FT
NME specirometer {408 MHz) model Advance-||
(Bruker) in  CDClL as g solvent  ynd
vetramethylsilane as the internal standard C.H N
was carmed out on Thermo Scientific (FLASH
2000) CHN elements| analyzer, (R study has been
eamed oul on Perkin Elmer-Spectrum RX-1 FTIR
spectrometer using K Br pellets,
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T,
%’fﬂ;\ﬂj SC and XREDy were recorded on TA Tne.

SDT-2790  and  Pananalytical XPert  Pro,
Tespeetively. All clectronic absorption specira of
the complexes and ligand were chronicled on
Shl-l'l'l.-ﬂ.d.'.."u 1800 speCioamcter,

Mular conductance of complexes was probed on
Elico CM 180 conductivity meter using 107 M
solution in DMF,

E]rn!!hti.]s of Ligand: The synthesis was carried
Ul in two steps; first step is 3 synthesis of mono-

FrISSM; DU75-8232; P-155M: 231“"'5'14&

Schifl buse, which was prepared by reflucing 5q
solution of {10 mmel} of DHA and (10m mely
phenylencdinmine in absolute ethanol for about 3,
The progress of the reaction was monitgred wyy,
TLC. Thus formed mono-Schiff base then refluyeg
with 10 mmal of 5-brgmo Salicylaldehyde to fomy,
tetradentate Schifl base. Obtained s0lid was theq
codled at room termperature and collected by
filtration and recrystallizabon wsing super dry
etharol (Yield: 76%).

Where B= HJ CH; and Ar=5. bromesalicylaldeh yde

FIG. 1: SYNTHESES OF LIGAND

Synthesis of Metal Complexes: A solutions of
(E:1) ratio of ligand (0.01mol) and metal chloride
(0.01 mol) were prepared in metharo! and mixed in
hot conditions with continuous stirring to form
metal complexes, The mixture was reflused for 3-4
h. Heat on water bath till the volume of the reaction
mixiure 13 reduced to half. After cooling solid
metel complex is appeared. Obtained solid metal

complex was purified by petroleum ether and dried
over vacuum desiccator (vield: T8%).

RESULTS AND DISCUSSION:  Physical
characterization, analytical and molar conductance
data of compounds are given in Table 1. From the
data 1t was analysis that, equimolar stoichiometry
(metal: ligand) is formed end it also satisfying
general formula as ML{H:0) (where M = Sm
(I, Ea(111).

The swdy of magnetic properties indicaies
octghedral geometry for Sm{lll}, Eu (1) at room
temperature and  two  water molecules are
coordinated to the metal jon,

Existence of two coordinated water miolecules was

further confirmed by weight loss before 270 °C in
TGA-DSC analysiz.,

'H-NMR Spectra of Ligand: From'H NME
spectral data it shows the following signals 2.07 3
(8, 3H, Ci-CHy), 2.13 3 (s, 3H, N=C-CH,), 5.83 3
(8, 1H, Cs-H), 6.73-7.04 § (m, aromatic protons),
895 5 (5. 1H, N=C-H}998 (phenslic (-OH)

hydrogen of phenyl rinf]l and 15.89 8 iz, IH, enolic
OH of DHA moiety) » =,

IR Spectra: The TR data of ligand (HiL) and its
metal complexes are listed in Table 2. It depicts
prominent bands at 3360, |6BS, 1660, 1353, and
1230 em” assigrable to v OH, v C=0 (lactone
carbonyl), v C=N (azomethine), v C-N {nryl
azomethine} und v C-0 {phenolic) stretching modes
respectively . The presence of a strong, broadband
in the 3360 o™ regions in the specira of the
ligand, which is not observed in complexes,
elucidates coordination of Ehr&m:ﬂi: oxygen to the

b ekl b deprotonation
Miting b Cip
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Resalting upswing 16 an extent of 4060 cm™ in the
w C20 (phenolic) band *. This shifl further confirms
the involvemert of e enolic oxypen m C-0s=h
bond. Chelation by mitregen of azomething (C=N)
i confirmed by obearving band ar 1660 cm ' in the
spectrs of ligand, which find at lower frequency
1612-1556 e whencomplex formad |

This change can be supporied by transfer of
ebectrons from nitrogen 1a the vacant d-orbitals of
the metal. Finding new bands in the 521-523 and
AB1-47T em™ repions confirms fhe M-O and M-N
bomding, respectively % Mo any chanpe in skeletal
vibrations (C=C) upon complexation. The presence
of cooccdinated water ®  confirmed by the
appearance of a strong band in the 33633416 em”
region in case of SmilIl) and Eoflllwhich ig also
supported by the sppearance of & non-ligand band

[-HS SN 0T 5-K232; P-I55N; 2320-5144

i R25-Hai cm - repion, quated fir a rocking mode
of water "

Magnetic  Swsceptibility  and  Electronic
Absorptisn Spectra: The eleciromic absorplion
specirum of Sm (111) complex contains tree bands
at 24700, 240040 and 21505 cm' assignable to the
transitions hH._r,.l;—'!pq_q. r'H;E—-J'F".ﬂ and équ
—-:'I-"m charpe [ransfer respectively. The electronic
absorption spectra of Ew{Il) complex show three
strong bands at 17500, 24500, and 27800 e’
which may be assigned to the trarsitions "Sip—
*Pen, "Sap— ‘Pan and charge transfer, respectively,
Electromic  transthons  together  with  magnetic
moment value 1.50 BM. of SmillT) complex and
791 BM. for Eu{lll) complex mﬁﬁr high spin
octghedral geometry for complex s

TABLE 1= PHYSICAL CHARACTERIZATION, AMALYTICAL AMD MOLAR COMDUCTANCE DATA OF

COMPOUNDE =t
Cempoand Mol Wt MLPJDecamp  Color  Molar comdac, Foumd fealoelated)
Matecular fsrmula Temp.5C_ Mhoon mel' c BN M
(Hsld 43330 g Dk &1 TR A T
Cxtinhaly Sallres - HOIT) (2B (96T —
[LEm(HA] BIT AT 256 Drark b | 4560 4.7% G0 MM
Brown [R55)  (469) (6,76) (2430
[LE.I.lH:‘:H-ﬂ 619.44 RS Thathc 2510 4847 4. T8 G6.TE 14,53
Beown (ARA0)  [(4465) (671) (M.4F)
TABLE s IR DATA OF LIGANT AMD METAL COMPLEXES
Campaoand IR ha ency (em ) o
W OH) =00 AC=N) C=C O G40 M0 M-N
L 1360 1485 1650 1419 1853 1230 = -
Sl Lk 1655 1612 1556 1344 I236 3zl a6l
Eu-L 406 54 1393 1571 F359 1250 535 4m

Thermal Analysis: The TG/DSC analysic of Sm
(1) and Bu (II) complcxes was done from
ambient wroperaiure o 1O00°C im & nitlogen
atmsphere using a-Al0) &3 reference ln the TG
carve of Sm (1) complex, the fiest weight loss
GA34 % occurmed at a tcmpersture between 150-
P indicating courdinated  water in these
complexes supperted by on endotherm al ATgw =
214, 22°C. The second step slowed decompasiton
from 200-500 *C with & mass loss 20.81%. This
can be further confirmed by observing broad
exoibicrmic peak in DSC with ATy, = 173, 61°C
indicates to the removal of the coordinated part of
ligand ‘% 1 The TG-DSC curve of Eu (1)
complex show first mass loss G.893% hegins
hetwesn the range 150.250°C amd an endothermic
peale in this region AT, = 33710, indicating

[neernstional Joumal of Pharmaceutical Scwences and Rescath

loss of two ccordinated water molecules. The
second step slowed decomposition from 250600
0C with 27.90% madz loss (caled. 26.32%). Thas
can be further confirmed by observing exothermit
pesks in DSC with AT, = 397.97°C mdicates
decompostion of non-coordinated part of hgand,
The sacond dow siep from 600-800°C with mass
Iogs 18% corresponds o the removal of the

cocedinated part of the ligand, A broad endotherm
in DSC 18 nbserved for this siep ™.

Kinetie  Calewlatioms: The kinenic  and
thermeslynamic parameters viz AG [ free energy
change), AS, z ( pre-exponential factor), e amd n
forder. of reaction), together with correlation
coefficient {r) for pon-isothermal decomposition of
preeal o have  heen determingd by
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B e edfern intenral method Thi data is amanged
- ciied 7 how that the values

50 Table 3. The rosults &
obtaimed by the twe methods are analepous.

TABLE 3: THE KINETIC TARAMETEI

.. ¥ 1 i’
Law it o liies :

; o efTect of me
aitocatalyne <! «

decpmpasil i

vt PALCULATE
. OF METAL COMPLEXES CALCULAT

|-|"1l'i-N :FI?E.-E?-!IE PS5 N IJEH-SHH

{ the complexes indicate
fal o8 after lhr:m;_-l

p By THE METHODS

Carrelation co¢(Ticienl (v}

HOROWITZMETEGER (HM) AND COATS-REDFERN (CR) s = :
 Comples 8 Method  E. 2 5 i, T
- 'LF ' i.;-n HM 4018 4452 A55.10 43.1: a5
Smilll] 1R Ay 172110 152,85 4, ke
1 |20 HM il 0 Bab4 -150.74 .M i
R 55.00 T 19715 4147 oo
I 1.0% HM 47135 | 5304 13523 5543 g'gqs:r
Enfl1LL) LK 13355 47183203 IR A5 4580 n'gyﬂ-
n [.28 HM 28.20 PEEL MEFEIT 40,54 ol
CR_ 3408 35088364  -14562 4,65 .59
Eaie k] msl-1, Z m 51, AS in JE- Inial-1and AG in k] mal
Antimicrobial  Activity: Ligand and metal

Powder X-ray Diffraction: Scanning of x-ray
diffract gram of Sm{lll), Eu (LI}, and metal
complexes of L is done at wavelength 1.543 A in
the range 5-100° The x-ray diffraction pattern of
these complexes compared with major peaks of
relative infensity prester than 108G has been
indexed 1o their bkl valoe by using the computer
program " The diffract gram of Sm{lll} complex
of L had ten reflections with maxima of 20 —
21.356°, correspending to d valee of 3.93521A.The
enit cell of Smilll) complex of L yielded values of
lattice constants, 3=9.26993 A, b= 922176 A, c =
7.71860 A and unit cell volume V=470.6505(A)
", The diffract gram of Eu{l1) complex of L shows
eleven reflections with maxima a1 28 = 17.256°
corresponding to d value 5.47562 A. The unit cell
of Fu{lll) complex of L yielded valees of lattice
constarts, a=18264632 A, b=RI2910A, ¢ =
59837704 and unit cell volume V=532.72466(A)
L respect of these cell parameters, the condition
suchasa#b#cand w=1y= =9 required for
sample to be tetragonzl were fested and found 1o be
satisfactory in Smflll) complex. Whilea # b # ¢
and a = fi= y = 90° for sample to be orthorhombic
were lested and Mound to be satisfactory for Eu
(IlI). Density walues of the complexes were
determined practically using a specilic pravity
method and found to be 19706, 2.9800gcm-1 for
Sm{lll}) and Eu () complexes, respectively.
Theoretical density was found 0 be |.9E241,
2 55E2 pem-3 for respective complexes and found
near experimental value, By using expenmental
density values, the molecular weight of complexes,
Avogadro's number and volume of the unit cell
were computed i

nternational Journal of Pharmoceutical Sciences and Hﬁ""l"f‘] ﬂ{.'ip:i]

complexes are subjected for antimicrobial activity ’
apainst bacteria such as Escherichia colt and
Staphylococeus aurews, Pseudomonas @eruginosa

by Agar Cup Method M3 The compounds were
tested at the concentration of 1% in DMSO and
Ciproflaxin ss standard Table 4. For fungicidal
activity Poison plate method is uszed, compounds
were tested againsi Aspergillus niger, Aspergillus
flavus, Penicillium chrysogenum, Potato Dextrose
Agar is used 25 a medium, and depicted in Table 5

by comparison with Griseofulvin as standard.
Observing Table 4 and 5, the conclusion made that
the inhibitton by metal complexes s more than a
ligand, Solubility of metal complexes in organic
solvents increases its activity. Hydrogen bonding
with the active center of cell may be responsible for
enhanced sctivity .

TABLE 4: ANTIBACTERIAL ACTIVITY OF COMPOUNDS
Dianseter of inhibition 2one (mm) ":-

Tesl
Compownd  E eoli  § awrews Py aecupinosa
Ciprofloxacin 24 A6 23
L L 10 11
L-5m 11 14 1%
L-Eu 11 13 14

TABLE §: ANTIFUNGAL SCREENING OF LIGAND
AND THEIR METAL COMPLEXES

Test v anisms

Campuumd Asp. A Fevi,
l'l.l-!_ﬂ' Mavws :h.r:.uufrrlum

L Vg =g -WE
L-5m ] - -
L-Eu Wi g W
DS +yE il i
Crnigeafulvie ] v e

-wg -Mo growth Anfifungsl activity present | +ve -Growth
Antifungal activity pheent RG -Reduced growth.
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FIG. 2: THE STRUCTURE OF THE LIGAND

CONCLUSION: In the present investigation
tetradentated ligend of Schuiff Base and i
transition metal complexes of Sm{Ill) and Eu {111)
was synihesized. Spectral analysis studies suggest
that azomethine nitrogen and phenolic exygen are
invalved in the cosrdination with metal kons Fiz. 1.
Proposing octahedral peomelry for Sm (1) and Eu
(1]} complexes alsa concluded that the ligand s
dibasic and ONNO tetra denlate metal complexes.
A sudy of Microbial activity shows that complexes
have enhanced antimicrobial activifics as pompared
o their free ligand. The x-ray diffraction data
proposes Tewagonal crystal system for Sm (1
complexes  and orthorhorsbic  for  Eu (T
complexes, From Thermal dats, it predicts the
thermal behavior of complexes.

ACKNOWLEDGEMENTS: The authors are
thankiyl to the chairman People’s Education
Society, Mumbai, for providing laboratory facilities
and SAIF Punjab University, Chandigarh, for
providing CHN, IR, IHNMR, Mass, and XRD
facilities.  Also grateful 1o Usic, Shivaji
University, Kolhapur for providing TGA-DSC
facility for biclogical activity,

CONFLICTS  OF INTEREST: The authar
declares that there are no conflicts of interest in

submurting this manuscops.

REFERENCES:

|, Cupa AK aed B Pal Dishpdroscete acil hosed wiudTs
basis and dkeir el comgplescs Bodey Waeld 1| ol
Pameiscy o Phanvacestiol Giiences 2015 #{1K 66
423,

3 Gupen AR, Pal R oand Nentwal %= Wovel dehpdreiciic
arid Besed hydenromeschiffs bass meial coigHo e af fird
AremAinOn Series! Ryniesis ﬂhlnlwiﬁuleﬂulim:luulv
Wioahd Jourssl of Phar and Phama Scinces 2015 #1F
D 108,

3 Mangmambs T, Conocks ML and Swamabsla O
Charsctarzason of oomphoacs aymehesimad using i

jntemational Jowmsl of Pharmaceatical Sesences aod Rdskmrah e

¥

I

FIG. 3: PROPDSED STRUCTURE OF THE COMPLEXES

hase ligansdi and Fheir SereeTItg faf mxieily tett funzal
and one baccrial spegies 08 THE pathogess. Iasermationad
Joumal of ks ganic Chemiry 2014, TI6538: 12
ptagajodhi A and Feruthiks: Fe ([} complexes with Schiff
hase Hpamide symibesis, shamcierizalinm, antimicrobial
sudies.  Reszanh kemmad of Chomieal Gepences 2003
32k 3544
Maie F5, Shincdke S0 and Chondhekar TE: Synibess of
compleses of copper (M. mickel ATl caaie (1],
wanganese () and iroe (HL} with bideniate Schall bases.
Joernal of Indian Chem Soc T2, Ja{4): ATe-376.
Jadkav BM, Sanlks WA, bunde A8, Shankmrwar 50,
Pobarir VR, Chondihar T
chasacterization, polensomelry and artimiciobnl Slites
of Earsition metsl complewes of & midentae ligand.
Soumsl of Cobedimtion Chemismy 2610, EY2T): 4153
4064
Thanksmeny M snd Mohanm K Sypibes, speorel
shuddies, therpeal dogompusition  kanetich, Py andl
gribacerial  pofivilty of Seme Baniharigelltl}  maune
of 3-M-nddole-2-0mc) sming-5-carhoypechyl -
4.5 1. T-igiralydrobenza[b] Thisphene Indian Teurmal of
Chvern 20T A 247-230,
Alcksandra Rybak and Aurelia Rybak: Charscre s of
Some Selected Mehods of Rare Eirth Elerems Recvery
from Coal Fly Ashes, blenals 2021 10415 142
Redma Priva D and Cantha Lakskel 5 Synthesi, Specteal
and Astimicrobil Ivestigation of some Temary Sehill
flase Tepseation Metal Compigses. [nr 1 ol Chem Tech
Res=arch 3 14; 611 KT-94,
Shamitel [ Rathod, Waragan P Addlinge and Shysi E
Ansapure: Spectral, Thermal, KRD Stedy of Hew LailliL
Ciei111}, W 1Y), mtal Compleses ol Asymeneirial Ligand
Desived from Dehydmaceiic Acid Heterosyelic Lenen
2031k, LO4) 358-F03,

R B erd Dupie 8K Synthesis, gpecrsl anil

startrichemical shidies of mosonuclkar SaTlanLm {iL},
cupepium (11} and yibabiim (1) comepleies wiih 2 WHO
Aonod Sehdl  wase  derived o Aty 2, B
dibenesyiphensd md propane- | F-linmine, |nongass sl
plann. Marsl Chemisiry 2009, 80 113114

Mapesk  GY: plumnauclear Wl (10} Schall  Base
Coanjilins Derival. from Thizzoke and (3 glllin
Puiclics Symidiesis, Chracteriznlion, Theweal Tahavie
ard Binlogieal Bvalustion Ent ] Pharm Sei Riv Res 2015
Tl E 190197

fahy V5 Sresmdls and Tussam Eeddy: Bac Emth
Niraw Complexss with an OHO elll Hase Ligand
Speciral, Trermal, Lursrescence. and Botagical Shxdies
fean | Chers Chem Eng 2007, J&4) 100-109,

(4 Achyt § Munde, Amarnah N Jagldake, Sarika M fadhe
i K Chomdhekar Syathesis, Clardenizaion

2757

e |, e T

ey g e

18



IGEN: OUT3-N212: PISHN, 2520514

rasiaitman  motal  compleses  of

IITEII'F-‘I'H-IIJ sy @ aym Trsssaion msAn] conmple vos ol pelwilis @ wnine !

am asywmromiced errmderiale Sokifl bosr 1."..:*_1 ek sxpmnmictiag il klrlr_t'lilll'::'"jll;#’::_’!'_l Revearch Jmenil of

Chem See 2000 7511 140300 Chonical Scieatoes A1 ; e
I5: Mwmmori Yamemete, Tokayuii  Mabanehi.  Yiicki 10, Mlanyn RC, Mk LA Mir JM, Vishweakaem PR Rajs

K s 3. Hicke 11y eomploves af (NS dme Schiff
itagria, Trmohie Scki, Hagdre Tin, Keil Pasdiim and mﬂﬂ:l;:;:- synihesis, combined [ T-taperimentl

Yawehika Hmcpaman  Syiwhess  and Fhotephysicsl X
Prepernes of Euilll) Corplees wits Thophine Dxide chasactewizaticr, rodus, thermal and ""'“'"""I """""ﬁ’ﬁ'
Ligants inclufog Metal tons, Bolldin of ihe (hemical imvedipatim Joumal nf Comdination  Chemisry 2015,
Boaety of Japan 2008, 2011 -1 1, |6y 29032922 ' e

I Subbikh TS sed Ogienbo 05 Ssmanues Forapmes, snd 0 ﬂmlumn 13, Mabanmg &, Flilango K ) Criishlogresr
Gadolinium Complescs with 4502, 1 J-Bonmodmadiami4- K Spothesiy  IpreBmscopic chamcienmlmn  pnl
ylasmgipemil-Sm-daooae Fusstan foomal  of O andibacicrial aclivily al lantheri fe-1ctpycline complezo
afknatan Chemagsy 2015 45)1 & 3015 Trans el Chem To04; 298] B&-0T :

I7. Wheipuchi T, Kawole W end Jall v Desigr, Svmiiesis, 31 %o W, Curksn P oond dslan 3 Synilesis, petenliomeirg
Cristd Stmacture and- Phobolimineseen e Fropertics. of and anlimierobial setivity siudies an 1I'-p-5u'uﬁlluh11-|r[l-l.-
Fomr How Enp-:m {81} Comapleees waet Flaesinaied fi- s a2iils mnd Thair compleses. Trmas Mt Chem 2000;
Chkmore  Ligand.  Osyetal  Swociure Theory s SRy} 4BE- T4,

Apphoations 203§ 140: 1-13, 1 c?-: FL, Simen ©and Knight DE: C'gb‘lf_"wﬂlnﬁ

15 Borde Y1, Magolkor BB, Shanksewar 5G and Shenkarwar i5 Aniiviesl end Anihasierid Apons. Pharmaceulicaly
AL Sveibesis and  chamoeriziios of  amimecrohial 000; Mek 1T11=1T2E

How eo gite this mracle
Al 1P, Jadhat S0 wd Rathid 5D Symhesis and ami-mimrobial sty of mesl comphesss of 5= (i), 0 (i) ad asymmeinical
ligand derived from deydroncesie aid Ini 2 Pharm Scl & Rex 2022; 1307): 2753-58, doic 14,1 3040UPSR.0975-82 32 13(T)2755-36.

AINE I0D gy vl ey i | b oo PO e amd Kmwch Tt il w5 vt & Kt Wtk | gt L

ﬁ”"‘""‘-‘““‘"‘“‘““ Asbeaidl 05 bused robile, Soin OR Code using CoderBiar Saancer frm yoor mokole, {Scanses ar avallabls on Coogle
vt

Principal
Milind College of Sclenes
Aurnngabar

Indernathional Foumal of Pharmacsutical Sciences ond Bresearch 27548

19



E (2024722

s ol _ _ LSEN = $975-1386
Weslevan Journal of Researo W 14 No.26 (September 2021) Ressarch article: (Chemistry)
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YL 4-O0XOTHIAZOLIDINE-S-CARBOXYLIC ACID DERIVATIVES
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ABSTRACT

I this present work, we report # green and eco-friendly procadure for the synthesis of various different
derivatives of Schiff bases N{[$-methyl-4-phenylthinzel-2-y1) methylene) aniline. These derivatives were
symthesised by S-methyl-4-phenylthiazele-2-carbaldehyde, substituted anilines, and reaction mixiure was
irradiated with micTowave a1 20% power to firnish Schiff bases Mei( S=methyl-4-phenytthiazol-2-¥1) methylene)
aniline cerivatives. The products react with 2-Mercapio-malonic acid, dry disxane in scientific microwave oven
{ZIF, 140 wars), on cyclocondensation gave different 2-(5-methyl-4-phenylthiaznl-2-yl)-4-oxothiazolidine-5-
carbaxylic sad derivatives with good yield Librury of such 2-(5-methyl-d-phenyithiazol-2-41)-d-
uothizzolidine-S-carboxylic acid derivatives has been generated und the structures were exposed to PASS 1o
check prohabilities of hiological activity. QSAR study of the libesry was carried out 1 find the most active
muolecules,
Key words: cyclocondensation; 2-Mercapto-malonic acid; microwave; Schilf buses
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1. Imtroduclion:

The 4-uno-thiazalidine is an important class of hetereeyclic compounds had wide specirum of biglogical
activities. The 4-ono -thiazolidines occupies significant pace in medicinal feld.[| ] Initially 4-oxothipzolidine are
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“'*-g Jo8 Wesleyan Jowrnal of Research, Vol 14 No.26 {September 2021) : _
derivatives having a carbonyl group at 4-posation are prepared by intermelecular cyclization follawed elimination
o water. Literature survey tells that d-oxo-thiszalidinederivatives has shown Anti-HIV,[2] enzyme e, 3]
antimicrobial activity,[4] antituberculosia,[5] antiproliferative agent.[6] CNS activity,[7) cylotoxic agenb[?]
E-'51-1‘!'F'i.!':l'.l.‘."l.1.'|5-3.1!1|. a.-l;l;i\-il:r'l[g] antibeclerial H.El.i.‘!'il':,',“l]'_l IHiIlEﬂ-!ii agent :[]'I | antim flamaneiry H-E'EI'I[,[]E}
anlihypertensive agent, [13] and hypolipidemic agent | 14] propenics,

The 4-oxo-thiozalidine derivatives has biclogical potential and essay synthetic pmmm attracted the
attention of many researchers. [15-17] Organic reaction induced by microwave iradiation are environmentally
friendly and procead with shom time. [18-20] M.W. assisted method is termed as g-chemistry hecaust E4sy,
effective, economical and eco-friendly.[21] This method is more significont than conventional methods.[22]

Schiff bages are synthesised by condensation of aldehyde and ketones and arnines or anilines. [23] Schiff
beses has wide application in biological and medicinal field, [24] QSAR study done by using Pass online 18
software application used for prediction of 565 possible biological activities of compounds. The piolagical
#enivity spectrum shows intringie properties of compounds based on sirecture. Pass caling tool is used to design
drug with high probable activity. [25-29]

Recent literature survey reports successful attempt made for the preparation of 4-oxg-thiozolidine
derivatives phthatimido{2-aryl-3-(3-(4"-pyridyl}-1\3' 4“thiadinzol-2"y)-4-oxothinzolidin-3-
:.r'lltﬂ'qanuat:s,i3ﬂ]1-{5-(aryljdcm}—2-iminu—#-ﬂktr—ﬂﬂazutitlh:-jfljbamthLEmh-E-umn:tyh'c acid, N-(5-methyl-
4-oxo-thiazalidin-3-yl}-nicotinamide, [31] 9-{aryl)-3-[ 2-(benzothiazolylthio)-acetamidyl]-4-oxo-
thiszobdines,[32]  No{2-aryl-d-oxothiazolidin-3-y1}-2-(5-(phenoxymethyl)-2-thioxo-1,3 4-vxadiszol-3(28)-
yljacetamide,[33]4-oxo-thiazoliding derivatives have been obtained by evelisation of various Schiff's base with
thiomalic acid, and N-(-{4-substituted phE!]}f]H—D}LDthLa:miidh—Efﬂ]imimﬁn-wide[ 34 Jetc.

In continuation of this, we had carried out micrownve assisted synthesis different of 2-(5-methyl-4-
pheu}rithiam]-E-y]}-ﬂnuxnmiﬂﬂUdmu-ﬁ-mtm:cﬂin acid in two steps. In first step formation of Schiff kase by
recting 5. Methyl-4-phenyl-thiazole-2-carbaldetyde with different substituted anilines. Second step consisis
cyclocondensation of different Schiff bases with 2- Mercapto-malonic acid gives desired produgts using green
chemstry.

1. Materials and Methods:

The melting points of the compounds were determined in open capillary tubes are uncorreciod. The purity of
compound was checked on silica gel G plates. FT-TR spectra were recorded on & Shimadey Miracle 10 ATRE
spectrometer. 'H NMR spectra were recorded on a Bruker <00 MHz spectrometer with CDCLs as the sobvent and
TMS a5 the internal reference. "G NMR spectra were recorded on Bruker 125 MHz spectrometer with CDCL: as
the solvent. Elemental analysis carried out using CHN clemental analyser. All chemicals wers analytical grade,
2.1 Synthesis of Schiff bases N-((5-methyl-d-phenylthiazol-2-y1) methylene) aniline

Qehiff bases are prepared by mixture of 5-methyl-4-phenylthiazale-2-carbaldehydr (0.02 mol) [1],
substituted anilines (0,02 mal) [2{z-h)], 10 ml ethanol and 1 ml acetic acid pdded m microwave ke, The contenis
were subjected to 20 % microwave pawer (140 W) for 1.5 tnin. The progress of resction wes monitored oo TLL
(Ethyl acetate: Hexane 129}, After complietion of th reaction, solid product cbtained in reaction Was poured mio
crushied ice filtersd and recrvstallised in methanol gives solid praduct [3{a-h)] Scheme-1,

[74]
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20% 1400
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A3

[2fa-)] [F(a-hi

1

Gcheme |- Synihesis of Schifl tages N-({5-methy-4-phenyiniazo-2-4) methysens) andine [3(a-h)] dervatives
1.2 Synthesis of 2-{S-methyl-4-phenyithiazol-2-yl}-4-oxothiazolidine-5-carboxylic acid
A mixture of (Immol) of Schifl base N-{{5-methyl-&-phenylthiazol-2-y|) methylene) aniline[3(a-h)] and

2- Mercapto-malonic scid (15ml) [4] i 30 ml Dry dioxane was addad in small round bottom flagk ot reom

temperature then mixture was exposed o mictoware power 20% 140W for 3-5 min. The progress was
qﬂilﬂmﬂ on TLC (Ethyl acetate: Hexane 1:9). The resultant solution was cooled 2nd poursd mits crushed ice.

e separated selid was filtered, reerystallised from ethanol gives solid product [ 5(a-h)] Scheme-11
summarised in Tahle -]

<
OH Ry
Diry Dioeane
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R o
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Seneme - Synihesis of 2-{S-methy-4-phenyitiazol-2-yl)-1-oxeinazold ng-6-carbexylic acd derialmes (Sa-n)
- N TABLE-1
FREFARATION OF SUBSTITUTED OXOTHIAZOLIDINE UNDER MICROWAVE ‘
IRRADIATION o

Comp, Substrate Product Time | M.P.{"C) | Yield
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Spectral data ufcumpmmrl; [Sla-h)]
5'-Methyl-4-0x0-4'-phenyl-3-p-tolyl-2,3 4 5-tetrahydro- [2,2°] bithiazolyl-5-carboxylic acid S(a): IR (KBr)
Ve 1480(C-CHa), 1595(C=C}), 1600(C=N), 169HC=0), 1760{COOH) 3030(Ar-CH), 3300(0H) cm'. H' NMR
(CDCly, 200.13 MHz): & 5.92(s, 1H, CH), 2.35(s, 68, 2= CH,), 435(s, 14, CH), 698 (d, 2H2xCH}), 7.11id,
IH2%CH),7.22-T.48(m, SH, CeHy),11.0(s,1H, OH) ppm.*C NMMR (CDCL, 50.32 MHz): § 166.50{=C<),
152.60(=C<], 128.50{=C<), 56.60(>C<),
7.40(=0<) 58, 10(=C-),166,70(=C=), 137 80{>C=),120.30{=C<), 129 4{=C<},1 33.30(=C<),
20.9{=C<],176.00(=C<),136.50(=C=),127.00(=C=),128.50(=C=),129.00(=C=).  Amal. caled. (}) for
O HigNaa82; C, 61.44; H, 442, N, 6.82; 0.11.6%; §,15.62, Found (%) C. 61.41; 11, 4.48; N, 1627, 0,11.72;
5,15.68. MLP, 682°C; mass(M+) 410,
3-(4-Methoxy-phenyl -5 -methyl-d-oxo-4"-phenyl-2.3 4, 5-tetrahydro-| 2,2' | bithiazolyl-5-carboxylic  acid
5(b): TR (KBr) wvmax: I4HC-CHyp, 153950C=C), 1600{C=N}, 1600(C=0), 1760{COOH) 0N A-CH),
3300(0H) ,1150(0CH e H' NMR (CDCI3, 200,13 MHz): § S92(s. |H, CH), 235(s, 6H, 2% CHa),
2.35(s, TH,CH),6.98(d,2H,2=CH)L 7.0 (d, 20,20 1), 7. 227 480m,5H,C0 14,1 104, 1TLOH),2.73(5,3H)ppm. T
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NMR({CDCI3, 35032 WMHz) & 166.50(=C=) 15260{-C=),  128.50=C-), 5600 ==,

T A0(=C<),58. 10[>C<), 166.70(=C<), 1 37, B=C=),

12030(=C=),129.4(=C<),] 33, 30=C<).20.9(>C<),1 T6.0{=C<),136.50(=C=<), | 27.007=C=<), 1 28 50 =C=), 1 29.00

(=C<)56.000=C<). Anal. caled. (%) for CoHesNa0u82:C, 5914, H, 4.25; N, 6.57; O,15.00; 8,15.0d, Found (%)

C,59,10; H, 4.20; N.6.55; O, 15.01; §,15.04, M.P, T04"C; muass(M+)426.

J-(4-Chloro-phenylj-3"-mcthyl-4-oxo-4"-pheny]l-2,3 4. 5-1etrahydro-| 2,2° | bithiazoly -5-carboxylic acid

S(c}IR (KBr) vmax: 1440(C-CH3), 1595(C=C), I600{C=N), I69NC=0), 1760[COOH) 3030{Ar-CH),

J300OH) . 1150{0CH1), 650(-Clhiem™ .H' NMR. (CDCI3, 200,13 MHz): & 5.92(s5, 1H, CH), 2.35(s, 6H, 2=CH,),

43505, 1 H.CH),6.98¢d.2H 2=CH),

7.01(d.2H, 2= CHY7.22 7 48(m.5H,CoHs), 1105, 1H,OH )ppon. *CNMR(CDCls, 50.32MHz ) 5 166.50=C<), 1 52.60

(=< 128.50(=C <), 36 60(>C<), 7.40(>C<), 8.1 0(=<), 166.70{=C<), 1 37.80[>C=}, 1 20.30(=C=<), 1 29, 4{=C<).13

3.30=C<1,20.9(=C<), 1 76.00(=C=<), 136, 50(=C<),127.00(=C<),1 28.50(=C=),1 29.00(=C<). AriaLcaled (%} forCa
'.'I:FCIN:-DaS'.-:C.iE.T:l: H.3.51; CLLE23; N, 6.50: 0,11.14; §,14 2828 Found (%) C, 55.70; H. 3.50; CL8.23; N.6.55;

0,11.12; §,14.90, M P, 701°C; mass(M+13430.

F-Methyl-4-oxo-4"-phenvil-3-p-tolyl-1,3.4, 5-tetrahydro- [1,2'] bithiazolyl-5-carbaxylic acid 3(d): [R (k2]

winex:  [4ANC-CH;),  1595(C=C), 1600C=N), 1890(C=0), 1760(COOH) 3030jAr-CH), 3300{CH]

J1S0(OCH3),750(CH:), B20(CH:) em”. H' NMR (CDCh, 20013 MHz): § 592(s, IH, CH)

2.35(s 6H I%CH:) 4 35(s,1H, CH)698(4,2H2=CH), 7.11(d,2H,2=CH),7.227 48(m,5H, CeHs),11.0(s,1F,

OH),8(5,3H, CHa),1.0(s,3H, CHs) ppm.

PCNMR{CDCh,50.32MHz):8166.50{=C<),152.60{=C<),128.50(=C<},56.60(=C<), 7 40(>C<),58.10(>(=), 1 66,

To=C=), 137, 80(=C=), 120, 30=C<), | 209, 4(=C-<), 133 30(=C=<),20. (=), 1 76.00{=C<), 136 50({=C=),127.00(=C

=}, 128 50{=C=),129.00{=C=),21 2{>C=), 1 2.4{>C<). Anal caled (%) for CHN20:8::C.62.24; H, 4.75; N, 650,

0,11.31: $.15.11. Found (%) C,62.20; H, 4.72; N,6.64; 0,11.33; 5,15.12. M.P. 706°C; mass{M+) 424,

3-{d-Methoxy-2-methvl-phenyl)-5-methvl-d-oxe-d4'-phenyl-2,3.4.5-tetrahydro-[ 2.2 | bithiazol yl-5-
carboxvlic acid S(e):IR (KBr) vmax: 1440(C-CHa), 1505(C=C), 1600(C=N], 1690(C=0), 176(HCO0H]
3030(AF-CH), 3300(0H) ,115000CH: ), 750(CHy), 1240(0CH3) em, H' NMR (CDCL, 200,13 MHz): &
5.92¢s, IH,CH), 2.15(z,6H 220 H1)4.35(s, |H,CH),

@ 080421 24CH), 7.116d,2H.2#CH), 7227 48(m,SH,CeHs},1 1.0(5,| H,OH) 85, 3H,CH3),3.6(5,3H,0C Halppm, *C
NMR{CDCls, 50.32MHz):5166.50i=C=<),1 52.60(==), 178 S0(=C<), 56 60(>C<),7 40(>C<), 58, 10{>C<),166. 7
=(), 137.80(=C=), 1 20 30 =<}, 129 4(=C=<), 1 33, 30{=C<),20.9(>C=), 1 76.00( =<}, 136.50(=C=), 127.00(=C<),
128 S0{=C<), 129 00{=C=<), | 2.4{>C<). Anal.caled. (%) for CnHaNaOuS2:C59.9%, H, 458, N, 636, O14.56;
S 14.56. Found (%): C,59.96; H, 4 60. N,6.34; 0,14.54; 5,14.57. M.P, T2ROC: mass(M+) 440,
HI,!-Dimtlhyluplmn!.-I}-E‘-mclIu.-]-:Luru--:l‘ap]len:.-I-I,],at,ﬁ-mra_hydru-lP..I'|I.1-ilhlu'.:ul}'Irﬁ-:arhux}'lit acid
0; R (KBr] vmax: 1M440(C-CH3), 1595(C=C), IGUOIC=N),  168{C=0), 1760{CO0H] 1030(A-CH),
3300(0H)  ,TISINOCH:),750(CHs) . BAD(CHy)  cmel H' NMR (CDCly,  200.13 MHzE &
5.92(s,1H.CH).2.35(5,6H,2=CH;),4.35(s, 1H,CH), R {d,2H.2=CH),
7.11(d.2H 2*CH),7.227.48(m,5H,CHe). 1 100, | HOH) #(e 3H.H:),2.35(s. 3H.CH Oppm PENMR(CDC,50.3
IMHZ)6] 66.500=C<) 15 260(=C<), 128, 50(~C =), 56 60{=C=), T4 ~C=), 58 10(=C<), 1 66. TH(=C=), 137.80(C=

e —
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7 M0(=C=),128.50(=C=),129.
0,11.31; S,15.11 Found (%): \
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1,120, 30(=C), 129 4(=C=),1 33, 30{=C=),20.9(>C<). 1 76 [0 i'*-la'3“-5”[‘“"*‘}"?
(=C<y, 14.4{>C<}. Anal.caled . eor a5 C.62.24; H, 4,75, N, 6.60
5,5222; H,4.TT Wonal: O 1.50; 5.1 .11, MLIN -l'[ﬁﬂf'p mﬂsﬂm.l‘ H:‘i hyd {1 rl hlﬂ-liuﬂ]lrl-ﬁntﬂlhl]l}'“t
"’.+Brnmn4~mﬂhﬂ'PhrnF1}-5'-mul!l:r]—-l-uru--i'—phnh}'lu*l?l,-i,ﬁrtrlrn yara=iss o) 03NACH)
: k . e 54 | 4
acid S{g)IR (KBr) vmax: 1440(C-CHy), 1595(C=C), 160D(C-N]. 690(C=0), 1T60(CODE) HCHD,
3300(0H) ,1150(0CH3),750(CH:) , 1075(B) en-1H' NMR (£ DCly, 20013 MHz): & 3935 e
2.35(s,6H 2CH3), 435(s, IH.CID,
6 98,7 2%CH).T 11, 2H,2CH), 7,227 48(m,5H Ceis), 1 1 04, LH.OH II,E{::‘,E”.CHa}p[ﬂﬂ.E]Cm\'lmcnr—lJ-ju
-321!-1}1:}!5166.SUI:-='|.:‘£’.']_I_53.E-l.'!l{=l:{},]}E_ﬁl]L:{}::ij._mp[‘q‘h'll_q_ﬂ}C{} ;,E,mp-:-:;,iﬁﬁ.?ﬂ[ﬂ{}.m.ﬂﬂr?ﬂ
120 30(-C, 129,4=C-2),133 30(=0=),20,9(=C),1 76.00(=C<),136,50(=C=), 127 00(*C=, 128.50(=C=],129
(0(=C<); AnaL caled (%) for CuHiBrN: 0582 C,51.54; H, 3.50; Br,16.33.N, 5.72; 0.9.51; §,13.10. Found (%).
C.51.52: H, 1.52: Br,] 6.32; N.5.73; 0,.9.80; §,13.11. M P. 754°C; mass{h+1)457, (MH2) 481
3—{3=F]unrn-!-mEﬂI}‘l—phm?E}rﬁ'—ntth'HIn-l'-]Jhmj'l'lM,E‘Tﬁrﬂh}’ﬂm—ﬂ.z'l bithiazolyl-5-earboxylic )
acid S{h): IR (KBr) vmax: 1440(C-CH;), 1595(C=C), 1500(C=N), 16%0(C=0), | 76(CO0OH) 3030(Ar-CH).
3300(0H) L1150[0CH),T50(CH:) | 1250(F) em-1H' NMR (CDCh, 200.13 MHz); 5.52(s,1H,CH).
2 355,6H,2=CHs), 4.35(s,]JH.CH),
6.98(d.2H,2=CH),7.11{d,2H.2=CH),? 227 48(m,5H,CeHs).1 I.ﬂ[s,lH.DH},E(E.SILCH:JPPIH-'3CHI~'T-H-(CDC11-5'3
.Slbﬂ-lz}:ﬁlﬁﬁ.Sﬂl;rc-ﬁl!51.ME=E{1.1:!3.50{=E{},56.ﬁﬂ[?[‘,¢}.?.4ﬂ|::‘-13¢}jﬂ-lﬂ[}ﬂﬁ}l.lﬁﬁ.?li"f=c"~}l-|-3?-EUF‘"E
=) 120.30(=0<],119.4(=C<),133. 30{=C<},20.%{>C<),1 T6.00{=C<), 1 36 S0(=C=),127.00{=C=),128.50(=C<),13%
i=C=) Anal.caled (Yafor CoiHiFN:0:5: C,58.86; H, 4.00; FAA43N, 6.54; 01120 514.97, Found (%):
C,58.54; H, 4.02; F4.42; N.,6.55, 0,11.19; 5,14.95. M.P. 695%C, mass(M+) 428,
3. Result and Discussion
In the present work, we Synthesised rapid and efficient varions d-gxo thiazolidines wz. 2-(S-methyl-4-
ph-em1_,'Iﬂ-n'azn]-z-g,rl].--n—mmhinmlidjnn-i-:mﬁaxylin scid derivatives were achieved (Scheme-| and scheme-11) by
using miceawave method gives good yicld The synthesized compounds wers charseterized by analysing their
HINHR & “C NMR, TR, Mass spectra, [t was observed that substituted Schiffl bascs cyclecondensation with 2-
mereaptomalonic acid yiekds I-{S-meﬂij.dr-i—phe;n;.rl.th:nml-}].ll}—'l-ﬂi:ﬂﬁ:iaznlimnﬁ-ﬁ-rua:hl}leic acid [S{a-h}].
The structures of [5{a-h)] were confirmed by elemental analysis and IR specira showing an shsorption band &t
1595 (C=C) and sipnals at), 5.9-7.1 (d, 2H, =CH},7.2-74(m,5H =CH) 11.0 (3. 1H, COOH) i H'NME )
representativie of the comnpletion of the repction and formation of the desired product, Similarly, ahsorption hands
at 1595 (C=C), 1690 {C=0), 1600 (C=N} in IR spectra and signal at 11.0 (5, 1H, OH) in H'NME of [3(a-h)]
confirmed the simetizres assigned 10 1-{5-l'ﬂE!Ih].’l—'l-ph:l‘ljﬂtﬁia‘.i':Di—f-}'l:luﬂ--m.nﬂliﬂzn]idlﬂﬂ'j-ﬂafbﬂlj'lik‘ wcid [3ia-
h}¥]. The struciurss assigned o 2-:S-mel.h-_.ll—’l—p‘rren.}rLlhin?nl-i-ytil--#-nxmhimlidiwEnmrhu'.}'m acid [5{a-h)]
were supperted by the elemental analysis and IR speet showing an absorpiion band at 1630 (C=01, 1595 (C=C).
(SAR Analysis of Activities with FASS:
To obtuin the predicted bivlogical activity profile for synthesized compounds the stnsctures of derivatives
[5(a-h}] were added 10 Pass online compater Programme, The predictions of their probabilities active [Pa] amek
imactive [Pi] for the sctof biclogical netivitics cpdied. The subsequent three activilies were predicted with lughest
nrobahility for the series of compounds | 3a Iy
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1. Follicle-stimulating hormone agomisi
2. Antiinfertility, female
3. Murameylietrapeptide carboxypeptidase inhibutor

Table 2
Predictions Eﬂlqb_uﬁirnl___:}flifl_lln By Pass

Online Programme

Enmpm | Follicle-stmulating Antiinfertility, Muramoylietrapeptide
hormene agonist fermule carboxypeptidase inhibilor
L - I i
5a | 0ol % 0684 |
s | 090 L 06w
St 0.903 0,709 0.626 :
5d 0.90] 0,653 o643
L 04886 0L671 0.565 ’
5 0507 0.697 (b —I
55 | 0.891 0.660 0.560 g
T &n | DaEs | 0687 0.582 7

Follicle—stimulating hormone agonist:
The folticle-stimulating hormone Te
riammialian reproduction and geveloprent. Fol
which hinds to specific hormone receplors stimulates
Licgynthesis of their gecreted horman
control the menstrual cyche and stimul
acls as drug.
Antiinfertility, Temale:
Infertility is a disease inW
ansociated with urerus, fallopian mihes A

hich women arc unable 1o

ggenls.
Muramoylterrapepiide
Muramoyltetrapeplide ©
ta hydrolases. It 5 involv
wranspeptization. The subsiance
by penicillin. The catalyl i activi
unddizr siudy.
We can conclude that, all compoun
%4 has hiphest Pa vihues forall three pelivities s

carboxypeptidase inhibitor:

arboxypeplidase is an enzyme i
ed in pepudoglycan synthess,
used as thiol blacking agent and

ds nave moderately all thre
l1ers in Tuble 2.

ceptor (FSHR} 52 glycoprotein pla
liole-stirmulsting hormone agonist |
the function of the endosrine glands the

es, or the sction of hotmones Upol
stes the growth of eggs in the ovaries. The said sompe

nd evulation. These compounds may b used

ty al the crizyme n (he orginism is pe

y5 tmypartant relein
5 chemical substance

thieir specific sites. Tt helps
unds may

get pregnant due i miny problems

as Antinfenility

s referred as carboxypeptidase W belongzs

eatalyzing - both decarboxylation and

stimulated by Ca™* and Mg®' not affected

ohably inhibited by ihe compounds

o oetivities, Out of [5a-3h] compounits enly
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4. Conclusiins 79 ﬂ?.

The synthesis of eight 4-ono-thiozohdimes viz 2-{5-methyl-4

’f*-Tb‘f'-" vlic acid by microwave assisted method. These synthesiged corpour 158
H NMR."C NMR. Mass Spectroscopy. All compennds were screened for antimicrobial activilles, We
found that, all compounds have moderately all three activities such as Antimfertility in female, Faollicle
stimulating hormeome agonist and Muramaylietrapeptide carboxypeplidase inhibitor. The compound S
found highest all three activities cim serve ns potent antimicrobial lead for further studies.
-'tl:knﬂwh!dgl,-m{nf:

The authors are deeply acknowledged the Central Instrumental Facility, Savitrinai Phule, Pune
University, Pune, India and DST - FIST sponsored Central Instrumentation Laboratory, Dada Patil
Mahavidyalaya, Karal, Dist.- Ahmednagar, Maharashtra India for the specival analysis. The author thanks
to the Principal of Milind College of Science, Aurangabad for providing research faeility, ‘I

phenylthiazol 2yl )-d-oxothincolidine-3-
wls were characterized by IR,
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ABSTRACT

Keem oll {Azadirachia indice) & a vegetable low coct soradible oil ohiained from s fruits
and seeds. Diue to easily available in nature with plesty of abundance, and being a rich sounce of
carbon, il cin be uted as organic precursoe for the syntbesis of Muliwalled carbon sanotubes
(MWCNTE). In this study, we experimenied the syntesis MWONTs by using spray pyratvsis of
neen oil over coball catalyst under the influence of argon atmosphere ar 50T, As synthesized
MWCHTs wens purified using acid treament and - characterizod for structuml cenfirmarion. The
ehectronic propérties of 45 synthesized and purifeed MWCMNTs was studied using four prabe method.
We studied the influence: of acid trentment o MWCNTs on Surfoace area, Elecirical propertios and
Hydrogen gas adsorption.

Keywords: Adsorption, spray pyrolysis, BET, Semicondwcior
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3439-3446, 200.
[B] Maheshwar  Sharon,T.  SopeRakesh
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times. aid -dried at- 200°C G 3lws i muMme "

furnace.

Characterization of MYWCNTs:

Purified MWCNTs were characterized
by X-may diffraction (XRD) analvsis which was
performed osing  Phillips  analyticnl M-y
diffractometer with Cu Ka radiation running 31
45 BEV/MED mA o the 3 range 2°-1007 with
step. size of 0L02. Specific suriace arcas were
measured  ging SmarSork-9293 mode] of
Emart Instroments Co, Pvt Lid by low
temperstare  nitropes  adeorplion  using  the
Brunsusr-Emmet-Teller [BET) single poimt
methed. The semples were degassed st 150°C
for 2 hous prior 0 analysis.  The
marphological analysis was performed with &

Phillips  SEM 503 scanning elestron
MiCIosCOpE,
Serface area measurement by MBA

(Methviens Blue Dye Adsorption) asd BET
method;

In MBA mesurement the dye used was
'‘Methylens blug, (MBjfrom qualigens fine
Chemicals'. Aguecus Solutiors of different
concenlrations of MB are prepared ranging
from 0.25 10 5.0 ppm and ihe absorbance of
these solutions are messured using a UV-
visible specirophotometer al a fixed wavelength
of 662 nm. This wavelength is selected for
gbsorplion messuremicnt &3 MB solution shows

highest abisorbance at 662nm, Linearty curve

= of coheentration vis absorbance is platted; the

ohsorbance was Taupd w0 be linens with
regression facior 0,999, Weighed exactly 100
mg of test sample (MWCNTs) in 500 ml round
bettom fask and added 100 miof 5 ppm MB
solution, shoken Lo mix properly then this
solution is refluxed at 260 *C temperature for |
hr. Allowed to cool the solution in same Mask
and kept for 24 hes 1o abserb (he ME on test
sample, The absorbance of this solution is
meassured by UW-vis  specirophotometer at
E62nm wavelength and found the amount of
MEB dys aisorbed on the jest semple from
linearity curve and by using formula the
specific surface ares was calculated, Similardy,
fhe surface area of same test samplé was
defermined  using  well seientific
apparatus called BET surface arca analyzer
from SMART Instrements and both the results
obfained by BET and MBA method were
compared,

Elecirical properties of MWCNTs:

Different weight % of MWCNT: wers
mixed with HDFE ond prepared ils chip using
hwdraulic press. Insarted the prepared chips of
differant welght % of MWCNTS in four probe
instrument to measure the respective rosistivity
The schematic represntation of four prebe

MO

inslrment 10 measuee the resistivity 15 as
shown in below Figure 1,
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meastred by using Skeverts apparatus. 1L found
that the hydrogen adsosption  capaeily of
MWCNTs is 120 wi % at |1 kglem® and
325wt | 00kg/cm

Resigtivity of MWCNTs shows the
highest conductasce capecity of MWCNTs
when spiked with HDPE in  higher
concentration. i< oblaiced MWONT: are
conducting. The Surface area by MBA

e
150

1

Laariis

0 mn

method and BET method as oblained s
tnbulnted below aleng with Hydrogen Gaes
storage capacily of MWOCNTs obtained from
Weem oil shown in Table 2.

The surfase arga of MWONTs
mensured by in-kowe MBA method is found to
be comparable to that of BET method and alio
shows melative Hydrogen gas sterage.

I"‘"“'-—-._#-.-.._

ED 20 00

Positior 2 Thetal {oomasr [oul)

Figmre 3a): X-Ray Dfruciogram of A ebiaincd MYWON T (Inpaned
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Hydrogen gas Adsorption Measurement
Adsorpion of hydrogen gas on MWCNT;
is carricd oul sing low pressurc Sieverts
ppparaius; this apparatus enables us 1o mesmrs
the hydrogen adsorption of MWCNTs by
mcasaring dewrease in hydrogen pressure. A
detailed sbowt sppamtus, leak lesl and
hydrogen sdsorpficn measorement J& discuseed

elsewhere [10].
BESULTS AND DISCUSSION

The Diffractogram of as oblined
MWCHTs  (impue) end  Ackd  treated

BMWCNTs (purified) shows the reduction of
peaks due o metallic mmpurities present in test
sample. Figure 1 (&) represents the major peak
&t sround 267 &5 doe wocarbon b, MWOCNT
sl e oiber (wo peaks al arownsd 4947 and
5130 menly doe o melsllic impunitees e
presence ©f coball catulyst in test sample.
[ntensity of peaks due 1w menlls. mpirities

e

gets reduced after purification whizh represefits
the purification of MWCNT: with -acid
treaimenl.

Seanning Electron Microscope image of
purificd MWCNTs show the formation of
MWONT: with tube diameter ranging from
Z8nm to 35 nm size (Fipure 3).

The different  concentration  of
MWCNTs with HDPE wiw were cxposed o
four probe method and the volame resistivity
obtamed i piofted against concentmtion &s
siwn in Table 1.

The plot of percentage [oeding of
MWCNT: with HDPE and its volume
resistiviy b5 shown balow in Figure 4. The
Resiiviiy. decreases. with the increde o
MWCHNTS loading whh HO¥E, Confirms thas
tve BAWCN TS are elecivically conduective,

The optimal hydrogen storage capacity
of puarified MWONTs ar different pressure wis

IHBEAL, Noveslery, Special Dowe, 2021 10011
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Matwrally occurring precursor Le. Meom
oil is used for the synthesis of MWCNTSs, The
obtained MWCNTs  were  purified  and
characterized wsing differcat analytical tools
and alse sudied its pplications in Hydrogen
gas adsorption and electrical propery i
reistivity. Along  with  surface  arca
measurement of MWCNTs with  in-houss
Methylene Blug Adsorption and existing BET
methad which are found to be comparable and
in-house MBA methed can be replaved 1o that
of exieting BET method of surfice area
measuremenl. The resubs  of resistivity
measurerment shows that the MWCNTs ane
electrically conducting.
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Aradirachie fvdica,
batanical family is widely kiown as Neem oil
ie urban language {1]. Heem is considered to be
a part of India's genetc diversity [2]. It is n
vegetabie oil abtained from its fruils and soeds,
1 is casily available in rature with plenty of
shundence and also known as margosa oil.
Weern ftree @5 indigenous o the [Indian
subcontinent and has beea Introduced (o many
others areas in the twopics [3]. Muliwalled
carbon nanomibes bas built a concrete plasform
for a variety of applications across Al the fiekds
on globe. Mot a single domain has kel over
wherne ranoiechnology  based products are
uniware, The lgenture has witnessed plenty of
methodologies for the symihesis MWCNTS by
several wavs [4). Some of the methods are
based on the chamical synthesis under differant
expenimentd] conditions. Howewer, thess
methods had reported afterwards that having
poatly affalr from ecanomic and environmental
vigw poinl, Therefore, & sew arena of green
synthesis had come op with eficieat
methodelogies followed by benchmarking end
product with desired quality and quastity ]5].
Keem i the key element of nature and prelty
rich in anti-oxkdent propeny [6]. 11 is enriched
with carbon storsge which on exposure 1o high
iemporalue under  calalylic  climaie  yickls
MWOCNTs. Reseaschers  had  reported  the

gsearch Artict

synthesis of MWONTs from different natural
precursors 7). functionalization with diflerent
functional groups [8] In this study, we have
discussed the spray pyrolysis of neem oil with
cobalt catalyst as reaction stimulatar. A vertical
spray pyrolysis furmace equipped with inert gas
and water eirculator with elevated temperafure
chember having temperature range maximum
of 1150°C.

Experimental

Preparation of Cobalt catalyst

The economical and qualilative cobalt
Manoparticles wes obtained using in-house
green method and used as catatyst for synthesis
of MWCNTs, The details of this preen method
is described elsawhere in [9].
synthesis of MWCNTS

The MWCNT: was synthesized from
Meemn ol using a cobali catalyst, by vertical
tube spry pyrolysic methed at 350°C in an
inert mtmosphers of argon gas. Deteils about
synthesis of MWCNTz iz discozzed elsewhere
(1.

Purifiestion of MWLCNT:

The as oblained MWCNTs trom bosts
was purified by soaking in 509 Hydmochlone
Al Tollowed by 30% Mitrie acid soletion for
24 b wnd later it was sonjcatsd Tor 2h. Further

MW ENTS were washed with water for several

o - i
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ABSTRACT

Evnluaticn of pelymorphic forms of sample specimens hes secured an inevitable imperiance
acmss the pharmaceutical Industry as it is scientifically proven that, the alteration of small
chenge in polymorphic form of deug substance sndlor dreg product may end up with significant
changes in physico-chemical properties of solids. The aforesaid polymorphic evaluation can be
achieved by powder XRD technlque which is primery snalytical tool globally wed by
crystallographers for the delermination of polymorphic forms. However sample preparation is
key aitribute while using powder XRID tool for said evaleation. The llegitimate sample
preparation may lead to ambiguous dafa and falsification of conclusion. As sample specimens
meant for polymorphic asseasment may have different physical noture, 3 practica! and enriched
skill-set 8 required 1o reach 10 te desired goal, In this poper, we focused on varous sample
[¥pes, their physical nature, polymorphic fargets &nd rond map for sample preparations, Also we
covered expoctations of regulatory agencies from phermoceuticel industries a3 far polymorphic
dats is concerned.
Keywaords: Powder XRIY, Regulatery agency, Gintments, DPIs, Suspensions
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10, INTRODECHTON

Sample preparation is vital step in almast all
the analytical techniques because 1he
iechniques a2 offen not responsive (o the
aralyte in its in-situ fornm oF the resulis are
digtorted” by interfering - specws (1],
Sometimes  predrestwent ks done o
prepare the sample infp a form peady for
analysis by specified analytical squipment.
Pharmaceutical industries are  performing
polymorphic evalustions of various drug
subslances and drug products and generate an
inewitahle data which s required during
product filing.

The polymorphic data is the requirement of
various regulatory  agencies like USFDA
{Usa), MHRA (UK}, TGA (Australial,
CDSCO  (India), HEALTH CANADA
(CANADA)Y, MCC (South Africa), ANVISA
{Brazi), EMEA (Europcan Unicn), SFDA
{China), WAFDAC [Migeria), MEDSAFE
Mew  Zeland), MHULW (Japar], MCAZ
{Zimbabwe), SWISSMEDIC (Switzerland),
KFDA (Korea), Mok (Sri Lonka) [2].

The physical naturs of drug substances which
are subjected to polymorphlc evaluations
may be ejther solids or powders and semi-
solids alsa. However the mature of dmg
products may vary fram soldsipowders 1o
suspensions, nasal sprays. nintments, CreAms,
gels and foams. It becomes challenging lask

Research Articl

i

when the mample nalure varics from analyss
to analysia
Powdce X-ray dilfrection (XRPD o7 p-*RO}
technique ks the gald standard for 1he
cvaluntion of polymorphic form af any drig
substance and drug product [3].
The sample preparation s the mest crugil
part invoheed n the aforesaid evaluatio.
Since powder XRD s the surface
phenomenon, the selection of appropriste
sample bolder and samplsr accessories is
immeasely important end it relies with
experise of concemed analytival scientist,
In this paper, we focused on the various types
of samples and relevant sampler BCTLEEDTIES.
2.0 MATERIALS USED IN THE STUDY:
The malcrials Le, the types of sample holders
used in the proposed study are bascally of
twa types of available for XRD analysiz as
11,

i. Back Loading Holder and

it. Top Loading Holder or Zen
Backpround Holder,

iii. Back lading holder is primarily used
for the solid samples  provided
adequatc sample guaniity must be
svailable whereas the top loading
holder or zero background hokder is
used in the case when less sample

quentity is available like in nasl

IPDEAS, Ostober, Special amue, 2001, J0(10)
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spray samples and when the targeted
sample bears hydroscopic nature.

Semi-solid
specifically

nature  of  samples

CFESME, glmtments,
suspensions, gels ele,

Figure 1 and Figure 2 respectively
are the representative figures of back

loading and top loading holders.

Figursl: Ficlorial Preventaion ul Baeichoading Helder
(C sartesy: MahammFanalyiies] K-riy difTrection Fraul
and X' Press magazine)

-Fr

Firare 2: Pictarial Presentation Topleading Hekler
30, SAMFLE PREPARATION ETHICS:

As XRD is surface phenomena, the surfice

IFBEAS Octobor, Special Tisue, 2021, 115

of sample must be smooth enough so as 1o
obtain preily intense 2-theta reflections. The
word ‘smooth’ herewith refers o uniform, Lf
sample surface is not uniform then expecied
XRD profile may not obtzin and data may
ead up with migleading conclusion.

To make the sample surface uniform, analyst
must use either a ‘glass slide’ or *metallic
spatula’ to avoid distortion of peaks [4].
Figure 3a indicate the practical way of
sample preparation methodology to achieve
the desired goal and Figurs 3b indicates the
back loading holder with uniform sample
surface.

For the hygroscopic samples, cut. silicon
single c¢rystal zero  backgrount halder
provided with kapton film is praferred, The
kapton film is nothing bul a poly-imide film
which Is used to cover the sample throughout
analysis in order fo prevent the sample from
atmospheric conditions.

This sctivity enables the crystallographer 1o
gather the key knowledge about the hydrale
polymorphic form of sample, if any |5].
Figure 4 thows representative silicon cul
silicon single crystal zero background haldar

with kapton film.
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Figure &aa Practlcal Bample Froparation Techainse

Figure 4; 80lcon Cel Silicen Single Crystal Lers Backpround bolder with Kappam Gilm

If hygroscopic sample are being analyzed
without kapton film thea there will be

analysis time is longer. The cutcome of such
anulysis leads to generation of additional 2-
theta peaks in XRD profile which may not be
the part of actual erystal lattice of selid

conversion of solid nature of sample into

sermi-solid and may be fguid alsg if the

- 477
LFBERS, Oetabier, Special lenus, 2021, 10/70)
Ry
Princinal
Milind Coliene of Science
Aurengshad

42



|
ks
$ i
T
L il
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mtmosphenic molsture during analysis. Thus
gcientist will obtain fale crvstallographig
data [€].

4.08AMPLE PREPARATION IN DRUG

FRODUCTS:

To -anmlyze the semples  lilke creams,
piptments 2nd suspensions, the 28r0 back
ground kolder with kaplon film & again
siiiable way fTorward. The semi-solid
gamples can be pgently spread inside the
greowe af zend back ground Bolde and
coversd with kapten fim 10 avoid spilfaps of
sampk dus fo rolation mods of XRD
wonfiguration. The crucial opemtion duning
preparation of such samples s =miform
dissribution of sample with smoothening of
its surface, Broadening of pesks can be
overcomes by better smocthened surface of
thege sarmples. Due to broadened paake there
muY' e shiffing in 2-theds walues Eam lof ta

Fpaearsil Arnele

lot of same product or may be shifting in
comperison with reference dots base [1, 7).
E0SAMPLE NATURE AND SAMPLE
FREPABRATION HURDLES:
Every times it is not mandatoey that, analyse
will get powder sample for XRD analysis,
Since the sample nature sobely depands on
the roule of synthess adapied in particular, 1t
i5 quile possibbe, the sample may be mixiure
of lumgps or may have plase like shape of
mayhe needle shaped [8].
If samples of above said natwre are used for
XRD analysis without pre<treatment then
sampls will not be appropriztely fitted into
holder and lead o broadening of XEE bands
resulting into &morphicity of sample 9, 10].
Figure Sshows different nature of salid
samples for XRD analysis [LL].

Figare & shows amorphows veids and
brasdening of XRD bands sad due 2o non-
unifarmity of samples. 3

Flgure 5t Niifercod Mafore of Salid Sam ples Newe LD siial i

PR, Ccealber; Specaal aroe, 2027, 1YI0)
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The broadeaing of XRD bands alse result in
abserce of some 2-1beta peaks which may be
the chamcteristic of polymorphic form in
particular [12, 13],

6.0.5CIENTIFIC APPROACH FOR XRD

EAMPLE PREPARATION:

Analytical scientist cannot resirict (s sample
nature. receiving from process development
peam.  However be can cstablish the
approsch of sample pre-reatment before
XRD analysis wo that to avod  peak
hroadening  followed by  generstion of
amorphicity in XRD patiern and absence of
characteristic 2-thete bands.One way is the
wituraticn of sarple with he help of moriar-
pestle before applying to ¥RL expasure. The
term “trituration’ herewith refers io gentic

e —

[BPAL Drtoker, Special Iy, 2021, 10010}

operation 5o that to maks the samiple uniform
and not grinding the sample which may end
with alteration in pelymarphic form |8, #].
The trisurated sample must be filed into the
cavity of sumple holder in such wayy that the
sample surfae soald be closely packed and
smpoth, The tritusatkon follvwed by elesed
packing of samphe into the holder overcomes
the preferred ocientation effect o XED
patien. Figwre 7, Ta &nd 7o shaws the
sequentisl process of sample  tritaration,
filling of sample nto holder ond sharpening
of XRD peaks due to this process {1, 7). In
Figure 7h comparson  of XRD pollems
before {above graph) and after (below graph)
follpwing the suggssted scweniific apgroach is
chiown |14, 15, 16].
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°m Mistussion
The scientific approach suggested by us is an
inevitable practice 1n oblain mere preciss and
Pugged XRD datn. Figure T and 75 indicates
the procedure o overoome the  problems

@rises due o VArying sample natre. Figure
b clearly shows tys difference in XRD peak
profile ahtakied brefione and after
Implementing the reeemmended approach,
Figure 33 and ip exhibits the aceyrase
metiodology for ample loading into caviy
of holder followed by surfacs smiothening ro
Bt reprodiucihle resulls, The regulatony
bodies expect ihe Precise and robust dagy
rom pharmaceutical industries which il
be reprodueisle during product [jfe cycle,
The sample Freparation npproach Attampted
in this article wil| surely add values fo the
crystallographer 1o schieve the desired goal,
8.0, CoNCL USION

The scientific approaches defined in these
eXpenments are fhe rofd  smaps o gt
improved XRD profiles of different types of
drug substances and drug productz. The
sample nature will not be the hurdle for
analytical scientist do get more robust and
precise XRD datg if recommended approach
has been followed, A fpecial precaution has
1o be takes while analyzing hygroscopic
simples to maintain exactness of conclusion
abowt hydrate form. The expertize of end-

user or erystnllographer plavs an imporiant

role during selection of eppropriaty sampla
helder and sampler accessory depending on
the rature of sample meant for palymarphic
wzessment. Finally, pecfection of data leads
to minimize the queries of regulatory bodies.
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A GREEN AND FFFICIENT ONE-POT SYNTHESIS OF FOLYIYDROQUINOLINE
DERIVATIVES CATALYZED BY AMMONIUM CHLORIDE UNDER AQUEGTUS METHA

B0 Aghav', S.A. Shaikh', N Bay'and KN Vidhare’ :
"Chiangeus K i Thaskase Ants, Commenee and Science College, New Parvel {Auionamous|, M5, India
“Milind Collepe af Soerce, Autamgakad, M5, sl
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ABSTRACT

in {ﬂk‘kﬂ:}rﬂ'ﬂfmﬁll‘ftﬂl' ie-pal four coniparenl spfhesty of polylwedroguialing clivfiaifion fran dimedens,
aronnmic ol eifndicetoaceinne and ol aeeine e e prestace of Goen oyl i MR R
chifrdde sk ageeons medinr b repeted e Jrsiehi u|||-|'.-|-r.~;1.:|‘:- of i progece’ efeersse of gooew smireal shord
vagdinn e biph peld, n#l%lwuj.ﬁﬂuﬁkfh'mdmle"urhp

Keyswwrdis Foldivdroqitameg, ongspal sinilresis eeo-imendly aqies salio

Introduction sugpected human carcinogens. The use of water
. 1 . friendly and easily available salvent
Hetemcyelic compounds paricalaty 2% A fe0- e ; ; :
containing nitngen have airacted considerable i u:h.emlu:al reaction is the new irend in organic
attemion in moder synihetic chemisiry as synthesis and imponant area of rescarch. The
these compounds play a key role in the felds usz of water 85 a solvent shows valuable gains
of natural products, medicinl chemistry aad a5 it s most sbundant and oon-toxic, Water i3
materials chemistry, Among the important polar sobventhence immiscible with majority of
heterocyelic  compounds, Quinolines  having srganks compannds, therelore the waler solukle
[ A-dibkopyridine nucless, has. stiracted the mh;‘:gr “ﬂuﬁﬁsﬂlﬁ e
enormons attention  of  organic  and ; :
phamaceutical chemists because of their ml i hf‘fn“"‘ i gw““f“ﬁ;fr f:':i
sm“[ﬂ . I]:'":"]""g“l m‘."t-"h o ff fabrication  of E;Tuﬂtn:ﬁy tllf;nlpumm[
p polagica properties[1-2].1, ; iR
Srerliagans mmoibithd LU ot i 6
ctivities, some idogical activities : :
S i e e
chodilator, vasdilator, hepatoprotective, ; : ¥
arti-hypertensive, anti-diabetic, g-.-.rut;:mi::ﬁw: sclection. of suitable solvent and efficient
and mmﬂu?n;;gcmn:-ﬁ]. .4~ DHPs exhibit Eﬂﬁﬁ"f& R
viriety macological and  medicinal \ i T
properties and have been found w be effective synthesispolyhydroquinaline derivatives
s caltium channel blockers [7] and thus used  1TYONES the one-pot, four component reaction
:[1_ the mm;f:uti: treatment of cardiovascular ::m:l;“;dl:ﬂh dﬂrrnrmtm_ aldehydes, -:thﬁll
iseases  [Blsuch as  hypertension, angina ang ammonium acctale 0 the
e e L R s ek
5C L :
also exhibits certsin m..-.;lir_-im[m ﬁ;ﬂﬁ.ﬂé extensively swdied in the presence of organic
such a5 chemo sensitizer in mmor therspy,  *0IVenls and catalysts [16-21]Recently the
memery enhancing  power, platelet  anti- synthesis of polyhydroguinoline derivatives
aguregstory sctivity, newroprotectans, gnij-  OVE been carried out using microwaves [22],
i[rilg_alr;;mm' activity, antithrombotic activity :Tr:""k;'q“’?;ﬂl'!'ﬁL 'Tﬂﬂ-mﬂ [23], metal
3 L s« Mmolec iodine  {25],
I recent years, from the enviconmental and :&?ﬂﬂ?ﬂmﬂi_ﬁ:}- ﬂﬁilﬂ:f]{fbﬂ-uiﬂ] earic
SEONOMME: veew point il is advisable 1o develap im  Pirgle o betrabuty lammemineg
envirnnmentally henign pricescs and avoid Bpdrogen sulfate [29], fermenting baker's veast
the se of solvests which are hazardous, 134, arganceatalyst [31]. Many of thesc
responsible for enviroamental pollition and meihods ; rﬂ&]‘lmfamr}- as they sulfer from

dpevial isse of Nathoncal £ Confrrance an Rote af ¥
- Mo g fae Susniable Fu (T ]
le' ﬂfﬁ“ﬁ! nre o A digg 2027 |
Milind Colbe=e
A
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disadvantages such a nse of foie  (EInc
solvents, longer reaction times. low wield, and
tedious  workup procedures. Therefore the
development of a new grecn and cowvenient
method using 4 readily available catalyst 1o
aqueons media for the synthesis of 14
Dikyvdropyridines is highly desirable. Herein,
we widh 1o report an efficent. green anud

grimanium  chioride e
pelyhydroguinaline derivRElS ML
four enmpeneat condensation reachion between
dimedore,  arematic adeydes,  cthyl
qectnacetale and ammonium acclate i the
presence of mamaium chinride in relluxing
weater (Scheme 1]

o O A
' L _ecoom
2 O NHCV H0 i e
Hal + ActHO + _J\/_I\ + e, 04 -'_'ﬂ—"'”“:"*l | |
Reflux z b L
Mot % M40 DE HI,.::."' ~ n GH,
| z 3 4 5

Schemel. Synthesis of pnl:.-l‘l.:.-'drnquinulin': Jesivatives catalyzed by NHyCl under aquenus media

Experimental
Alaterials and Methads

all the chemicals were purchased from LOBA
Chemie and wsed as received without any
further purification. All the regctions were
monitored by thin-layer chromatography
(TLC) using aluminum plates coated with
slica gel uweing petroleum gther and ethyl
acetste (60140) as eluent and vigualized with
either UV light or an iodine chamber. Melting
points Wwere ecopded by melimg  polnt
spparoms. TR spectra were recorded onkBr
dise on &  Perkin-Elmer FTIR
Spectrophotarnetar. The 'H NMR spectrawere
recanded in CDClat poom temperature on &
VARIAN USA, Mereury plus w0 NMR
Spectromeler  Using TMS as an  infemal
siandard.

Typical experimental procedure for the
synthesis of polyhyd roguinoline dermvalives

In & rypical experimental procedure a mixmre
of arumstic aldshyde {10 mmol), dimedone(|D
mmol), cthyl accloacetats (10 mmal),
ammonium acctate {10 mmel) and HRLTBAELT
chioride (20 mol %) in water was refluxed for
the appropriste Lime as summurized in Table |,
Afier completion of the reaction os monitored
by TLC, the reactica mixture was coaled and
poured in ice cold witer. The solid product
chtained was filiered, weshed with waler amd
dried. Further purification was accamplished

by recrystalizzation from ethanol to obtain pure
polyhydroguinoline derivatives.

Eihyl l#,'i"..ﬂ-teiﬂlydm-tﬁ’.'?--l-ﬂphm}'t]-ﬁ—
(ﬁH‘l-nmquiunh-ﬁ-:arhnryllte {3a)

ML 200-202 *C. [R (KBr): 3290, 3076, 2069,
1698, 1608, 106D, 690 cn’; 'HNMR (CDCls,
300 MHz): § 0.96 (s, 3H), 1.08 (s, 3H), 111 (L,
[=7 3Hz, 3H), 2.12-2.30 {m, 4H), 2.30 (s, 3H),
4.08 {g; J=7.1Hz, 2H), 5.00 {5, TH), f.62 (5.
[H), 7.06-7.212 (m, 1H), 7.20-7.24 (m, IH),
7.28-7.33 {m, 2H).

Ethyl 1,4,78-tetrahydro-2,7,7-4-{4-
chloraphenyl)-S-{6H-oxoquin olin-3-
carboxvlate (5b)

MP o 247-248°C. IR (KBr): 3274, 3100, 5076,
1706, 2961, 1603, 1492, 1214, 849 em’™
|HNMR (CDCl; 300 MHz): 50.95 (3, 3H), 1.06
(s, 3H), 116 (t, J=7.1Hz 3H), 2.11-2.33 {m.
4H), 2.35(s, IH), 4.02 (g, J=7.1Hz, 2], 502
(s, TH), 6.48 (s, IH), T.12-T.20{m, Y, 7.25-
7.28 (m, 2H).

Fthyl 14,7 8-tetrahyd ro-2,7,T-4-{4-
mclhuxynh“yl}—ﬁ-{ﬁm—umq!ih olip-3=
carboxyvlate (3¢}

NP 25R-260°C. TR (KBr): 3276, 3201, 3070,
2951, 1701, 1605, 1492, 1213, 847 e
THMMR (CDCI; 300 MHz): 80.92 (s, 3H). LO2
(5. 3], |22 (1 J=6.9Hz, 3H), 20230 (m,
41y, 235 (5, 3H), 375 (s, 3H) 402 G,

g

Spevil Fome of Norlanal E- Corglergace on fale rr.l"‘u'c.urm'ﬁ.m £y far .‘n'l.u'lilmlnl'r Farnre a4 Aieg 2024 r]
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flizangatbad

49



Vidvatharari Ternatiual Irerdisclpims R

Trdetiiranad (Speciol Ty

[S5H 13114079

1= Ha. 280 4.98 (s, 11, 630 (=, TR, 609
(d. J=8.5. 3720 (d J-8.5. .

Ethyl 14T S-tetralydr-2,7.0-4- (3

nilru|1ht'rl:|.'l]h5-lﬁH'!I-ni{ru'u.innlin-J--- ha

carbexylate (34}

MP. 180-182 °C. IR (KBe): 3290, 2969, 1607,
1532 1160, 751 em’’; "HNMR (CDCly, 300
MHzh: 5091 {& 3H) 104 {5 3HY. 122 (L
=7 1Hz, 34}, 2.09-2.30 {m, 4H). 2.36 (5. 3H),
4402 [q. J=7.1Hz, 2H). 4490 (5. 1H), 632 (s,
IH), 6.72 (d. [H), 7.22-7.15 {m, 21).7. 3804,
IHY,

Ethyl 14,7 S-tetrahydro-1,7.7T-d-(d-
h}'dru::}'pl!:n:r‘l]—ﬁ-—[&ﬂ}-nnquinnlth-
carboxylate (5¢)

s P 226-228 °C. IR (KBr): 3365, 2968, 1710,
1640, 1590, 1480, 1385, 1220, 782 em
INMR (CDCl: 300 MHz): § 0.93 (3, 3H),
| 04 (%, 3H), 1.26 it, J=2.1Hz, 3H), 2,15-2.35
(m, 4H), 2.40 (s, 3H), 4.06 (g, J=7.1Hz, IH),
495 (s 1H), 3.36 (s TH), 64505 IHY, 6.75-

§.78 {m, 2H], 7.03-7.06 {m, ZH).

Ethvl 'i,-I.'I,H—ielrah}'dru-I,?,'H—r_-l-lym:y-
J-mcﬁuxyphen}i}-ﬁ-{ﬁﬂ}-umqﬂunﬂiﬁ
earbuxylate(5f)

MNP 214-216 C. IR (KBr): 3392, 3291, 3098,
1690, 1612, 1020, 732 em™; "HNMR {CDCL,
304 MHz): 50,90 (5, 3H), 1.02 (s, aH), 121 (O
1=7.1Hz, 3H), 2.11-2.30 (m, 4H), 2.35 (s,3HI,
402 (g, 1=7.1Hz, IH). 497 (s, [H)y 5.36 (5
I H). 645, TH), 6.68-6.70 {d, 2H, 7.5 (m,

1H).

Ethyl 1,4.7 B-tetrahyd ro-2,7,7-4-(5-bromo-1-

hydrmyMenﬂ}-S—{ﬁH}-ﬂ:mqninﬂlim
carboxylate (5g)
NP 210-202 °C. IR (KBr): 3316, 3107, 2062,
1736, 1616, 1475, 1230, 777 em’: THNMR
{CDC) 300 MHz): & 0.92 (s, 3H), 102 (s, 3H),
1.22 (L J=T.1Hz, AH) 2.13-2.32 {m, 4H), 242
(s, 3H), 4.05 (g. =7 1Hz, 2H), 4.96 (s, 1H}
s 1% (s 1H}, 6.55(s, 1H), 7.7(m, [H), 6,72 (m,
|H). TR {d, TH)

Ethyl 1,i.T,H-Tétnh}'dmazﬁ.,?ﬂlr{d-
mer.hylplu|5-I]-5-[5H]-um|uinnlll-3-
carboxyluate (5h)

WP 264-266 “C. IR (KBr): 3181, 099, 296,
1608, 1610 con’; 'HNMR (CDCls 300 MHz):
50,91 (s, 3H), 1.06 {5 3H), 121 {t J*7.0Hz,

P x2j=23% im, 411, 20T s JHL -'1-|'.|:'_I:'-'|:'|.|
%7 100, 200, 300 s, 1H), ndl (s [H) 6906
A 200, 7.02 {dl. 20).

Fihyl | 4,7 S-teteahydro-2,7,7-4-(24-
dimethuxyphenyl J-S={ 6 ff-nx o uin alin-3-
carboxylate (5i)

AP 198200 "0 IR (KBry: 3280, 3200, 1098,
1608, 1610, 1020 em™; "HNMR (CDCE 300
MUz 50.92 (s 3H}L 105 (s HY 121 (L
1=7.0 1z, IH), 2.08-2.30 (m. 4H), 234 (5. 3H).
400 {q, J=T IHz, 2H), 3.72 {5, JH), 365 G
IH}. 4.98 (s, [H), 6.40 (s, 110, 6.69 (m, 1H),
6,01 (d 1H), 7.02 {m, 1H).

Ethyl 14,7 8-tetrahydro-2,7,7-4- 2-thienyl)-
-8 -oxoquinolin-3-carboxylate (3)

M.P.: 280282 °C. TR (KBr): 3292, 3211, 3065,
1689, 1602, 1067, 685 em”; "HNMR (CDCl;
300 MHz): §0.95 (s, IH), 107 {5, 3H). 1 213 1L,
=7 1Hz, 3H), 2.10-2.30 (m, 4H), 2.36 (s.3H).
4,03 {g, }=7.1Hz, ZH), 4.95 {5, TH), 6439 i3,
IHY, 7.02(m, [H), 7.2 {m, 1H), 7.8 (m. 1H.

Resalis and Discussion

Synthesis of polyhydroguineling derivatives
(Sa-5)) wes studied via one-pot four
component reaction of dimedonel, an aldehyde
3, ethyl acetoacetate 3 and ammanium deetate
4 in presence ammonium chiorids as 3 catalyst
i water (Table 1).In order to investizate the
optimal  loading  of ammonium  chloride
catalyst, o catalytic performance was surveyed
on the model reaction. For optimization, we
have synthesized pnl)'h;-.'drnquimlint
derivative (5a) fromdimedone (10 mmoll,
henzaldehyde (10 mmol), ethyl acetoacetaic
(10 mimol) and ammonism accate {10 mmol)
ander reflux inwater with different amounl of
catalyst us @ model reaction.To peneralize the
seope of present method. reaction was studsed
by using different aldehydes hearing electron
withdrawing to electron donating groiips et
the optimized conditions. The reaction under
the influence  of ammonium  chlonide in
aqueous media proceeds smoothly in all cases
o yiehd comesponding produss with very good
wr excellent yields with reduced peaction ime.
As g tesult of this improved protocol, it was
confimed that the reaction time is significantly
reduced  from hours  to  mintes, The
reproducibility of the result ond purity of the

':L"'l"l":'l":g Ewg checked by TLC. The easy
Specia! fisue of Nitien! - Coiference on faie i Nsier G Tjrlatie Fumre i 34 g 03T 3
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Conelusion

In cenclusion, we have developed a simple,
rapid, efficient and green method for the
preparation of polyhvdroguinoline derivatives
using  ammémium  chiorde catalyst under
aqueous medium, The notable features of this

simplicity. This metiod does ot involve the
use of organic solvents and Ehus 15 an
environmentally benign, useful end altractive
procees.
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OF ZN (11} METAL COMPLEXES OF DEHYDROACETIC ACID BASED NEW SCHIFF BASES

Milind D. Nisargandh ', Shvam M. |ﬁ.|||1l.|||.'|||'-|.':'I Jagetish ¥. Bharad®!
M K5 K Cillage, Beed, Merhararhitrn, duofia
“Diepanevcni of Cheniare, Milind Colfepe of Scimce, Ausangabad. Aihernihiso, Indn
"Deymrenent of Chemumry, oo Mk Malavidymlra, Auengalad, Moharaskra, india
*Careending authorr dryiarad(@gmatl, o
Reocived: BRPOIDEE; Reviad: (7032025, Aceapred: JE03 X002 Balliched: 30000 203
£ Creative Cormpate A cubunen: Nuel omaercia: XoDarfririves 4.0 ﬁun'nrq.!._tg.d Theriea [rl_ra-.l'.rplul.dg.l' (RSS20 A5 221017

ARSTRACT

Tetrdentaic i:\:-rrl.l'ﬁu:'l:u ol Tn {1} ml SehilT Lames dhevived Foom DA, U'F|I'-'I1:|'|'1‘II“-'I‘|IEI11|I'I=‘-“. 5 M, M, [:q_.:.:h].[ NG
Salieylaldelyde (L1) and Debyedroacetic Acd (DHA}, +-methyd-o- phenylencdismning, 3-broma Salicylaldebyde [L2) have
Been synthesized and characterizetl by elemental analysis, magneic sweeepeibility, thermal andyss, X-ray difraction, 'H-
NMR, Mass, IR, LIV vinil:le spretra and comductomatry, The ligarnd field paraneiers have been choracterized and fond o
have actabedral peometry. Thermal belavior (TG/DSC) of the corrpleses war sudicd, X-Ray diffracrion sty poveals
mannclinie erystal syeum, The ligand sad its romplescs were mibjected for antibectorial activity apainn Esherichia ool
irnl Staphy facorees surses and I'uu.gc'inhla.cl.il.'n}' against Trickodswa and dmargifius Miger.

K ywords: Teoredenmie lgeed, Denydroaoetic accl, TGASDSC, !I{.:R.lr dillrartica,

I INTRODLICTION

Dilydroacetic Acd [DHA) he sstémicrgbial effec
against bacteris, yeast aml molds and used
le'ﬂl‘.i'\-'l: e food Tectnren E m gl.qwﬁ.e with
virtums eveondnatan propesties [1]. 5o rescardiesy arg
infptuated o symthestze meal camploes: af Schifl hases
chonsing [t as nacheus. dicatied mete] eompleses are
used I Canlysis 120, DNA cleswage [3] aniifingal 4],
entitumar [, anticiersl apenis [6]. Ene has decent
mi-ardiagtien with MO, dosar Schalf bagus, In the
preset study, tetradentaze Zn (1) compleses derived
from, DHA, o-phenylencliomine, 4N, N Dicthyl
eonine Salieylaldchyde (L} sl DHA, 4-muthyl-o.
phenylesedbming, 5-brome Salicylibdebyds (L) have
M5_1'ﬂwlﬁ'-'ﬂ and d‘l.l!'.n.:l'l.'q.l\.l.cll

2 MATERIAL AND METHODS

1. Reagemiz and salvenis

Dehydrascetic Aod DHA), o-phenylenediamin:, -
M.M-Digthylamiea  Sakoylbchyide, immthiylon
thn:-lﬁu: digming,  E-hroms Sk ]-Iulr,u_p;L Lt
Merrtk «f AR Eﬁdt were awed s wp]1|'.-rl] frosz A]'Ilﬂll.'-\_'lia
al ligand. AR gredi Zine chlorido: vied bir the ",I'l'l'-‘h'\—'lh
nf eomplexes,

42, Synthesis of Hgand

In the first sicp, mano-Schiff base compound wis
prepared by pefluzing 50 ml sclution of 10mmel of
DHA ol 10mmed o-phenyleneidiimine, 4-methyl-o-
peeeybenediamine in seper dry ethanal for aboun 3h.
The progros of reaction ws memitored by thin layer
dw'umuh:'gﬁpl'-_r. Mano-Schif beac thus farimed nan
ther refluzad with [0mmol 40, M Drigthg] amine
falicylablchyde/ E-broma  Salicybldehyde o prepare
wsymimetric lignd, Prodict was then oaled st bean
temperabare - and  collcted by flbstian,  and
recrystallimed by ctharal { Yield: L1587, Ly-85 %,

13, Syntheais of metal complexes

Ta ¢ bot metanulic solitien [25ml) of the Hgnnd
10.01 moly, mothwsalic sohution 25ml) of 2ing dbaride
(G0 e} was sdded with onstant  shrring ad
rulhised o aboust 3 &, The r.||| o reaction mixiure
v aljusted e V5B by wlling 10 % deoholic
wmenls, Il precipitaed sl ooleed  metal
copnplexes was leal ol in hot comligion sl washed
with bt methuncl, petrolosm ethor (40°-60°) amml
olvked awn waldum chliaride oy vatus e comie
(el 655, ——

Priticinal
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24 Instrumeniation

The warbon, bydropen and pitropen coments wene
determined on Perkan Elwer. (2300) CNS  malyeer,
FTIR specera wote rocorded on o fasco FTTR-4 1050
apecrrometer anng . KBr pellcts. 'H NMRE apees ol
ligamc were measured in COC), using TME as interml
stancand, The TG/DTA angd XKD wore reconkad v
Perkin Elner TA/SDT-2960 ond  Philips 3700,
resseetvely, The UV.wisble spectra of the comples
wrere feporded an [ ETH i V-5 30 8 r:ll:\-:'rh.'r'l".tl.: i""hglu‘lll
m:rpﬁndlr]' measurements of the metal chelates were
determined oo 3 Guoy belarcs 3l rocm. temperaiure

uring Hg‘[ﬂ.‘-lfﬁl:'."'-'j.,i'u.ah brant.

2.5. Antimicrobial Analvsis
Metal and Lipnd compleses were acregned for their

sntimicenbial  activity by disc  plate  method,
Antimicrobial artivity vwas tested by disc plate echnigue
irvalving the cultures of the sclected ergaunisms. The
teet smlutinre of metal lipand complexes were prepared
in sterile dimethy] sulfoxide (DMSO) solvent for the

vudy The smthedzed metal ligand compleves were
peatedl ar eilferont concontrations o fird out the

minimum  concertration  of the  medal n'_'uhpft!‘n‘_-':
rl.'qulm-'l fesr J'I:J.|LI|I|-]'|.'!|: thi: gn’.l'-'-'lll il microbkes. The
wone ol inhibition lor the test samples; grapclerd and

contral m:’l-ﬁ-ﬂ_] wwar muarard,

§. RESULTS AND CHISCLISSIOMN
Table | indicates  physical charagieriyiics, micro

analytical and mplar conductance data of ligand ard
metal cornpleses. Molar ratio of (metal: ligandy is 1=
and fourd in good relevance with e peneral formuka
IML {H, 0}, |. Where L= LI, L2,

3.1. "H-NMR spectra of ligand
The 'H NME spectra ol fres iiga.:nd, tn 2D, af presm

|Eﬂ'|]‘:ltflilﬂt F]l-ﬂl'«l:'!l the rn-ul.l'lﬂ"illg l;gllllll_ r'l o L
B (x, 6H, 25CH,-CH,-N}, 1111165 (g, 4H, 2N

(P T PP L, 1Y (TR T TR

AR AT f 1]

CHLCH, & 13 B, YHL CRCH, 25081, IH, N=L
EH, 8T B s, AT, C5), 6757 16 8 fm, srarmatle
[l ), q.50h (g, 1H, N=C-H), 4. 1B & {5p, phenalic
(O B o pleenyl ving} amd T.50 5 (3, TH, ennlic
POH MY of DHA mokety) [7]. Ly - 209 & [v3H,CE
CHp 2. 0L 8 .qa, 3M, N=C-0Hp 235 80,34, C%
meethyl nl'|1f'||:r|._:.ll|'j||g_] 5770 (s, 1H; C5:), 5.73-7.03
& {in, sromatic protora), B B8 & (s, 1M, N=C-H),3. 76
digs), phenntie (OH) hydrogen of phenyl ring) and
15,88 & (5, [H, coolic (OH) ofDHA makcty)

3.2, FTIR Spectra
A comparative study of TR data of ligand and its metal
omplexes is listed in Tahle 2. i shows major band ai

122734405, 16ET-1690, Fe40-1658, 15021561, 1351-
1353, 12141230 em-1 of L, and L, are assignabls 1o v
OH, o C=0 (lactone carbonyd), v 0=M {nzomathing),
C=C, v C-N {arpl spomathine) and v C-0 [phenalic
stratching modas respectively (8], Lack of broad hansd in
region al 3200-3400 om' In the spectra af menal
complexes reveals chektion of phenolic exygen to the
metal fon [9]. Difference of 10-40 e in Froquoncy i
ubserved in cese of sesnethine v (C=N) band in metal

ump]:xn. with compared to ligand which i 1640-
1658 cm’' indicating involvement of avomethine

nitragen in cordisation to metal [10]. Metal l:ump|ﬂ:==
ghows new banmd (o the §30-532 and 471477 an’!

reglon con be asglpned te ¥ M-0 and M-N vibrations
respectively, Whils {C=C) ring skeletal hand is constant
in all metal eomplexes. The proscnoe al ssordinated
water in metal complexes & confirmed by observing
broed band in 3067- 3088 em™' region and a new hand at
60 tm that may he asipred for OH stretching
wibratian ane aut of plane hending of water moleculs
woordinatal to senpleres (1] Heme, it s concluded
ihat the coondination takes place via r-hennllc e ygen
aid azomethone nllrl.'-gun il |tg_ur'u.-| malecule to the wswe

metal s,

Table 1: Physical characterization, analytical and molar conductance data of compounsls

Found {eabeulated )

MRS Molar =
Compoundiclervbr .I-]:-:.l. Decoinp ok PR z
formmla Wi TH-"'F u‘.:_ Mhe ontmal”! d . !
(HLNCHRG, #Hisn &7 Dark Red 651369 2T) 06 {615/ 3. 2349.69)
tH,i.!p-l’.,!H,,."f;ﬂ,& £:230 173 Diark Vellow aT =By 00 e 0E6 IR -
LI {95 87 M6 Fairat Broem 3335 G0 ED E0.43) 5.2 091 &35 (%460 130001516
LZnHOi 516 6E i Famt Velloes L F.33 fil}.f’jr 350030 50540 LL5S{I1E)
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Table & IR and 0V daga of ]iElIIl‘I andl metal compleyes

TIRLE T | M 14r}

e 14 bl Teraprniy [ ) T Magnriis
u‘nu. SE=Oh WO=H CC CN 06 WD MK A et (A
L1 23119 ua? 1u|1 807 1353 | RAD 1,183 B T
Inll  3nse Th H‘l_ L R W, 447, 611 Djamagnetic
] e e (L IEER- VERT Jd8R (204 77118
In-ll 3054 TeE&  I612 1519 1351 (167 500 477 48,410, &2 D amagnieti
3.3, Electrumic wlrEoirpiinn Fprctea amd vanchuded  char A (), complex of L1, LT kas
Magnetic susceptibility mainedisii erparsd syatem |1

The clectrunar abworption spestiun ol L], L2 il 3ty
..1|I|||.1||,1|;n w17 M DMES solitlimn @l
temperaiore akang with magnetie m:npthLﬂ? e
liseed in Table 2 L1 shows twe bands ot 363,337 1oy
these shaorpues bands  sasigiecal for MME, 5
Tétanntons. L2 thows two hands 2t 774,338 mm
ﬂ.'ﬁ'Fl’bH‘I the R 0 T transbam Rvity I"E““'" dhuw
the viba [op -O=0), m 263-TT4 rrrﬂl:rn. anil <C=N
szamiethine f- T trinsman in 332338 mm. Zn ()
romphey o 11 dhowe three hands an £13,447 118
an:'.gned. fior E.‘L!E—- 'ITLg.. E:'ng—r -1-T.2§ and :iu.rg:
transfer respeatively. Zn [l comples of L2 absorbs at
Ei!., 12313”:'. far &ﬁlg — 4T|E| MIE — 1-T% anl
carge tresda  mapectively.  Both compleses pre
Dizmagnetic i nsture for d “oonfipuration of Zn (1)
[12}. Electomic sbenrprisn dies alang with mapnetic
pripesiss are in goed agreement with high spie
wctabedmal prametry for bath Zn (11 complexes,

14, Powder X-ray dilTraction

Scansing' of reray ddffractoprem of Znill) meted
complexcs of L1 and L2 is done at wavelength 1,543 4
i the mmpr 5 100%. The wnay diffraction pattern of
these complexes camparcd with major peaks af relative
mtersity groater than 10% has been indexed 1o dhefr bkl
walun by wsinp computer program.. The diffractogam of
Zeflly comples of L1 had cwenty pellections with
reacins gl 224, 14" mereponding o d valee 4,801 74,
bttice constapn, a=7.3662 A b=95%613 & ¢ =
TE7895 A and undreell walime V=T1823318 1" The
diffrectogram of Zn (M vomplex of 17 harl TWERLYE one
reflections with maxdma & 20 = 10 48° correapaniling
w0 d value 4 Iﬁ.i. lattice vonass, 5=H.9665 A,

b=U487 &, ¢ =167895 & and wei el vulame
V=184 Ban .'L'. wilh ihese el
paramelers, the condition smich sz # 1 # vaxl o =T=

90" # [ veguired lor sample 10 be moneclinie wese
tested and found 1w be satisfactory. Hemee i e e

|r| TOEICUr a

55, Thermal analysia

The TG/ DSE smabysis of both £n (Il compleses was
dane from amlgew empersiure o IHIEC n piragen
-nn-nq:hc'rr LI.II'|1|..‘{I: AlL203 ak reforemce. The T sasve
of Zn-ll comples shew first mos los 7.91%
[caled.7.45%]) in hc Fanpe 185-220°C and an
erlothermic peak in this region AT min, v 200°C,
indicate reminval of two coordineted warer malecules
[14]. The st step & slow decomposition from 220-
E05° with I7% mass Joss This can be fusther
comflemed by olserving broad exotberm in DSC wich

ATmax. = 4M°C indicares v coorslinarnd part of

commider, In soond step, 37.1% % lomes confirmed by
ATwmax. = 680 17°C indicate removal of coordinared
part. The TG cure ltcrzn-l.z abmw Torst eman laas 11,91
¥ [(walal. 11.45%) in the range 165-200°C and an
endatheemic pek in this region ATmin, = 190°C, The
lirst step Is sbow dotwmpusition frem 2004507 with
574 mare loas This can be futher canfrmed by
nhur‘r'lqg broaal ewotherm i D50 with ATwax, =
BBETC indicates removal of nesm-cosrdinated part of
comples, In woocnd stop 37.20% low coafiimal by
ATmew = Em.ﬂ’ﬂ I:l:flﬂ.lilhll:' resbBuc frmatiom,

L& Antbmdcrobiol activity

The antmicrohlal ectivity  of lpaned - and metsl
"""""I"I““ were besies] i vl againnl bacteriz such @
"i'fﬂph:rl-ﬂml.'«-‘tu aireus sl Escherichia uull1|:| paper diay
plote micthud [15]. The compunels were tesmuld at e
Armnieinlralinm EI:IIJPFITI. and ||:|'|]'|.'|Frﬂl- LAF aisl
compared vl knawn antibiotics s, Ciproflanin
{Tall= 1) Par lu.:luhhl.-l il.'liril::.'I ;mlru-umth werd
sreened  in wilne apamsi .‘mpri-HiIJm His_.u il
Trichoderma by wnyerlia dry weigh isethodd | 18] with
ullh-'l.'ﬁ-l. nitrate media. The |1_1||'.||up.||1||.| v tesbes] ol
e comvemration 150 md 500 gun ®m OMF  and
sngared it b comtel ¢ Talsbe 45

Jersnal o dufvanined S .n.|'||||l|'| Aesganil, MIGE: 1Evdn ,|“|W —
Prihcipal

Milind Collees of i
A

56



s
..,“,Q’

Pibspad gl 1 48 o

From Table 1 as 4, 4184 4 frai dhal the inlehiginn 1y
mmetal ||||:"|ll.|.':- L] ||iEh|'| thai that 10 m ||F\|l||||| sl yuvulis
are I goond aprecment wath pieviens Nilimps stk
respect tocomporative setivity of Frec ligand and i
r|'.|1'r|F||r|!1|_-|| Sk enbarevsd sitevhiy o marial chelses
br due to the ineveased lipophilic natare of the metsl
bone I -.'clrrrp'h."-:n- The twhsase b= activiey with
pracertration i dus 1a the offeet ol metulinne on e

Basa ool oL

Tahle 3: Antibacterial activity of componnds
Inkibition Zone (s

Tiesl ECal Siaphplascom
Compoand 500 1000 500 L{LER]
& bl [pim __ ppm pme
Cipraftaxin F1; H ¥l 15
(L) S B
LZnHay 13 T 17 E
yHL | I3 ih 7 14
[LZa{H O}, 19 41 21 e

Tabbe 4 Yicld of Mycelial dry weight in mg (%
inhibitioz)

s N Trichwderma

Ter Campoaind 25 Sy 150 508
Ppin m

Cettral Jﬁﬂ 79 % ;ﬁ
{H.L} Bl i a0 9

L, ZnA-0| 1] 1B 4 OF

LY [ 17 M 15
JL.EnrH,'E:J 3l 0 &2 Ot

Ot TCBe
it e

L] L]
Pl wiie

Fireh , Eumiplag
Fg. 11 The proposed structore sl the
complexes, Where M= Zn

&, COMCLIESIOMN
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ABSTRALCT
ant, an Lthes Iy SUBETITET pRra e demlshens dhree-sunipament condenyations o Arematic
:;E‘:-dﬁ: Hmth'::ﬂ-hpﬁﬂi“u.hw Eﬁnmﬁy‘mw i B presence of fonic liguid [DAVH e The preent lerhnigee
it sigmicant adeintages, incuding rediced smviranmental Inpact, sSimple procedure, sharter reanctian Hme, mild
cendigian, aad wae of product recovery The ko fiqeid persehility and recosry mate the profocol seo-frigndly. Alm, o
serips for S-aming-13-diphenydpyrazal-doorbonitrile. analbgues ware gmihesited. For (e fompansas barwearn

Comuenbiamal and piFaound techmiquet 1 wae observed thar the winrssund irredintion techaique gave excelfort wald

g shorter Feaction dme than the convredioma technigore _
Kaywordsr pyrr ke, saultepmpanent reaction, iovie Squid [DEURIT0AL ultrasoumnd fradmtion

Rereived 14.03.2022 etz 18 05 20232 Arcepeed 28042020

[NTHROLYICTION
fn pharmaceneical research, five-mermbored MN-linked heterseyclie moleciles hawve astrmcted much
interest. For eynthesizing fiva-memberad heterocpclic compounds. the condessation reaction Suitable
sequential compound s the most popalar alternative approach [1-4]. Pyrazole ring i a prominent motif
which amang the provide raported as having outstanding pharmacalogical and blological activity such as
antimdcrobial [5], antiviral [€], ant-inflammatory [T] anticonvudsant [8], anti-depressant [9]. antitumor
[10], as well as fungicidal properties [11,12] Several pyrazale derivatives exhibit significant
pharmacological properties and are valuable materials in pharmaceutical research. Some of the pycrole-
rantaining drugs like Antipyrine Celecoxib, Mepinzale, Rimonabant, Lomazalag and Tepoxaling etc, The
structise of drugs has bees shown in Flgure 1[13-14]

Muticomponent reactions: [MCRA) is the preferabde approach because it allows for high throughput
chemical synthesis at a low cost and in & shorter réaction tme. Hessuse (0 poserabes spmficant
compounds in a single step by forming multiple new bonds Ina cne-opt, the appreosch kas promped alog
of imterest in arganic chemistry. In both drug discovery and green chemistry [19,20]. in the last decade,
tise prowth of thiree and four-component peaction has been congiderable and there is soll & let of etfort
being put inte developing new MCRs [21,22]0In currenteenturies, ionic liguids [ILs) have obtained a
neteworthy attention In the context of eco-friendly preen synthesis since they can also be used ax
effectve media for organie synthesis [13-25], Non-volatility, non-explosive low vapour pressure,
reusably, eastly operated, as well as thermally stable over & wide temperature range are only several of
the physcochemical festures af [Ls, Due to their specific iosle character and structural organization, ionic
liquids can be regarded as alternative greener solvents [26,27), In organic synthesis, there are numerous
reperts about the application of [Ls such as Biginelli reaction [28], Priedel-Crafts reaction [29), Beckmann
rearrangement [30], Diels-Abder reaction [31), Heck reacion [32), Pechmann condensation [33), and
more reactions [14-38] Recently, the technique of synthesizing vrganic molecules using ultrasound
treadiation is very effective and atractive. Ultrasouwnd irmadiation |s used to increase the race of 2 chemical
reaction by ultrasonic cavitation mechanism, mass transfer in the microenvironment can be aCcelerated,
rd-lim.-ih is the formatian of microbubbles, growth, and impulsive collagse. High temperature and pressure
are generated by collapsing babbles, resulting in hot spots with cniigh emergy to promote chemical
rE‘EﬂI}I:IE !35—43]‘. This methed & I:.'“I'-IH-EJI:'{'I'E‘d b terms of mr]get"l.r.iqg COneTgy, fﬂduﬁiﬂg reaction thme,
improving yield and waste minimization Ja!»l-.-t_s-_i. In_the corpént work, effective impkementation of
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IALS AND METHODS i il T
:‘L:‘::.Emll prade of all chenticids ais weie umchased Trom a mifmerckil sl Mok G0 FESTE

; J ity ol compoaids. Bamdelin sanares
T e Tk By
E::Irrﬁg'r;i:}riﬁ-ﬂhﬁl H:rh:' frequency. S00MIz and [isl BHz, recoreled in Dimethyl sulfromicke-ds. FEEX
|_|:‘-II'|1II'| Plraerd ;-:Fll_h".1'l.'ll'l1l\'.“|"l'|' Uit KRr, [ spech were recerideil. T ||1['||inE |ﬂ'l||'||'5 Were I'lr'tl.!rl"llll'lr!”
hyusing the open capillary fube is uncorrected
‘;,[.".ﬂ-gj-pm;:d-uhrlirpt'!pﬂfﬂliﬂﬂﬂfl-l-[ﬂ““"“m‘ﬂ L e e A
{n'a rownd bottons sk add acetic acid (1 eq.) was added over a time span o 5 mit, 1 BBU {1 <43 'n 25
e Feath, under ubtragmend 8t 5°C AL normal temperature, the reacban mbdure wis rradiated wit
Aifrasound for an increased 30 minutes. As result, the lightyellow viscous liquid of [DBUH][OAC] was
e,
Cenarat expérimental procedure fae the synthesis of 5-amino-1.3-diphenylpyrazole-4-carbonitrile
${=il
nnad Method
Eﬂ::‘hm af Arcenatic aldehydes [1a-j, 1mmod], Malononitrile (2, lmmol, along with Fhm;,utyd:-:um
[3; 1mmal), and 20 mal % [EEH]0AC in 5 mik ethanol was placed [na round bottom flask. A'H_EI:' L. the
mixture was heated. TLG (elusnt: pet ether/ethy] acesat, 7:3)by uging the progress of a maction. After
|j-|ﬁ|.l the reactan was mmpl!tﬁi and the reachon mixkire Was rinlnd tos noreal tE=Emp. and pl]ured er
ice-cald water and the procuct abtained was izelated by Fitration. The obined product was crystallized
in ethanal to get pare procducts. The catalyst [DBUH] [0Ac] is recovered from the water below reduced
nressure and reused. AT the products are confirmed by melting point and compared with the ltecature
[Scheme 1]
Ubtraseund method
A mixture of Arematic aldehydes [1a=4 1mmal), Malononitrde (2, 1mmal), along with Phenylhydraging
{3, Lirmil), and 20 mol % iDWH]WI:] 5 mal ethanol was pl:-:td: In & round battom flach. At S0 °C the
mixturs was ircadiated with ulirasound, TLC (eluent pet ether fotlnd acetats, 7:3] by using the progres
of @ reachion. AFtar that, Bhe reaction mistire was oonlad bo normal teme, anad poured over ice-cokd water
arl the selid procuct chtained was isolated by Eitration. The obtained products were crystallized in
ethanol to get pure products, The catabyst [DEUH] [0Ac] s recovered from the water below neduced
preseure and rewsed All the praducts are confirmed by melting point and comparéd with the |igrature
[Scheme 1]
Spectral data of synthesized compoands
S-anune-3-[ $-chorophenyl)-1- pheaylpymzole-4-carbonitribe4d ) chrome yellow copstal melting
pednt 12713000 ywleld 25%H-NMR (MED-dé, 400MHz) & 7.5 [|=5.65Hz, d, ZH], 746 (|=6bkz, © ZH),
P.AI(t 1H), 742 [[=4.5Hx, d, ZHL TAZ (=5.31Hz d, 2H], 540 (5, 2HE U0 NMR [D850-d6, 100MHz) &
15BA0, T4BHY, 13962, 135.11, 13583, 130012 12003%; 12983, 1249.41, 129.1F 1ZR30, 12649, 1263,
TERAE, 117.56, 9605 M5 [m/x] (M) Calculated CycHyCINg (2840676 and [M+27+ 2960682, lound
2040678 & 290, 0685).
S-uming-3-{4-methoxyphenyl}-1-phenylpyrazole-4-carbonitribef4e): light-vellow crystal  melting
podnt. JU7-106°C, yield 0% 1H-NMH [DME0-d6, $00MHz]) § 7.24 (5 LH), 737 (]=3.33 Hz, &, 2HY, 7.54
3,11 g, 1, 2H), 745 (=511 My, d 2H), 689 (=213 Hz d, 2H) A58 [, 2H), 177 (3, 2H). "C-NMR
[DM30-cl6, TODMHZ} & 16010, 198,55, 139.6% 134 16, 129.19, 126,45, 12498, 12432 12149, 121,94,
:I:IEL?IIEI'EIHE“I HI791, 134,69, LI3B0, H4.79, 5624, M5, (in/x) Calcubited CryNa0 ((M7] 2900853,
Lifi 0eE0 )
aming-1-(4-hromophemy)-1-phenylpyrazele 4 -carbonitrile(4g): ceanyewhite crystal nelting
puint 165-167°C, yield 04%. H-NMR (DMSO-dE, 400MHz) & 691 (b, 1H), 735 (1=2.15Hs, ¢, 2H), 7.77
([=225Hg, & 2H], 743 (}=335Hs, d 2H). 748 (=155Hx d. 2H), 589 (s 2H). SCMMR [DMSO-E,
Eggﬂjﬂtilﬁggmﬁzﬂzi}idﬁgﬁ 138,00, 137,52 13499, 13226, 12991, 12904 120,76, 12646, 12320
v . B ' Eﬂf‘l.ll. t v ' f
AN 000 3 AR AT (myz) Caiculated CypHyBeNs (M) 3381021 and (M+2)° 3401023, fund
S-amino-3-(+hydroxypheuyl)-1-phenyl pyrazole-4-carbanitrile{#h): Fale vellow. mehin .
177C, yreld 95%.H-NMR (DMS0-d5, 400MHz) & 762 [t=+-35H:.I;i EI;II], ?-43F£|=4.25H-.:. 1-l J;:I E;u;tz tFj“’ft.
1H). 7.95 (=612, & 2H), 675 {1=2. 411z o, ZH), 552 (5. 2), 515 (5 LK), “C.NMR [DMSO-dé, 1DOMHz. &
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T eSS T 5 198 Qs LT, 12940, 124,20, 12836, TIRDR
1 1eEn 18507, 14708, 149,11, 1320, L1547, 13005 I2%RS | 25h4%, 139,48, .
Etglul 11878, 118091 614, 96,42 M5 {m,x] Caleulted Cyadloabield ((M7) 261016, hnd rl Foe
1.8-diazabicyclo [5.40] windec-T-cnium acectate [DEUHYOA]: Ilﬁhl-wu"r;{:IIE[_T“I{'“;:“I:}-. :-ﬁ"?;llll;:
ol 2 oaegngd m GHL 253 (7 =216 Mz d 2H) LRGS0 oy
(DMSD-d5, H0OMHL §) §-353:3.22 (m 6L 254 T2 L0 fene-t, 2928 — 1856, 1643, 1540,

a5 — 178 fm, 3H} 1.70 — 143 (m, TH] IR {patassium b peniele], Uya: 8,41
(345 1279, 1319, 119 1113 1073, 911, 6B5, The spectial dati 15 12 avcarding L lsperaure [38,40]

RESULTS AND DISCUSSTON
I wicw af the diverse pharmacalgical activity of substituted pyrazoles, we b planned to develop an

or fiendly synthetc pratacol. Alsu, 1t was assumed warthwhile 19 investigate the camlytic role :"*r{
DBUH|0A] Tor e synifesis of highly substitoted pyrazde derivatives vid d F-component TE'“'-'F' !
Svalving Aromatic aldehydes {1~ 1mmol), Makaonitrle (2, Immol), alang with Phenylhydrazin: (3
Amml) under the convensiond] and ubrasoand technique [Scheme 1],
In order 1o optinize the reaction cenditions and to abitain the finest catalytsc actvity of [DEUH][Dac], the
roaction of henzalidehyde {1, immel), malononitrile [2, 1mmal], and phenylhydrazine (3, Immal] was
ueed model reactian, The model reaction wis (nitially perfocmed (n a varlety of soivenls, including Hz0,
EtOH, MeH, Acstane, and sobvent frée conditions, using the conventional method to study the efficiency
of the catalyst (Table 1, encries 1-5). In this studly, it was experiential that athannl was preferred salvent
with raspest o reacticn time and yield (Table 1, autry 7). To dotarmine the suitabie cone, of [DBUH][OAc],
the model reaction was investigaved at different concentrations such s & 10, 15, 20, and 25 mok¥. The
product was found in trace, &0, 70, 87 85, and 8%% vield, respectively [Table 2, entries 1-5), This
indicares that 20 mol% of [DRUH][0AC] is suffickent to CATTY aut the reaction efficient!y [Tabke 2, entry ).
Ta demanstrate the Tesult of uitrasound irradiation the same reaction was done under the ulwrascund
method. It was observed that in ultrasonic irradiations the reachion rate decreased and product yield was
increzsed, Evidendy, the sonachemical effect might be & key f@cmr to e high efficiEncy for the synthesis
of substitured prrazoles derivative which was superr 10 conventicnal methed with respect to vields,
reactiun times, sasiness, and safsties. A comparative study by conventional as well as ultrasenication
technigue whereas te conventioaal condition shserved that da compeund gave F9% yiekd within 60 min.
and ulirasnund irradiation condition gave 974 yield within 35 min. [n order to the extremely interestng
seope of the reaction. We intended to agply our methodalogy toa wide range of aromatic aldehydes in
presence of [DEUH][0AE] 20 mal% snder the onventional and ultrasound methods A expected,
satisfuctary restits wers abtained for hoth electron-donating (-0CH; -0.] as well as glectron-withdrawing
{-NO; €1, -Br) prouns (Table 3]. We herein proposed a mechanksm for condensation aromatic aldehyde
{ 1a-f). malononitrike (2), and phenylhydrazine (%) in presence of [CBLUH]|DAc]. The reaction proceeds
throughout tordensations of sromatic aldehyde zlong with malononitrile by using Emoevenigel
condensation [5), by adding phenylaydrazine the reaction carried out Mickae! addition (), skong with
intramalecular cyclization, fllewed by 2ir oxidation was converted into the final product (4a-j] [Scheme
2. The reusability and recovery. of the ILs [DBUNH][OAC] significant advantage. Far reason, we've chosen
the model rescton Benzaidehyde (1a), Malononiwile {2}, and Pheaylhydrazine (3] in[DBUH}[OAC) £0
mols ander ronventional heatlng. Alter the completions reaction praduct was pourad into ipe-codd water
and fittration of the product was Bolated, Below the reduced pressure, the |Ls was recovered for recycling
at least 5 tirves, In terms af the product, the catalvtic actvity i deereasing (Figure 1) Recovered TR
spectra of onic liquid :.|I'.I:-|:r.5"-' eyeles v are equatnd with the 1= cycle. As confirmed shivn (n Figure 3.
Recenermd [Rspectra ﬂ[lentr licquied shown to ke chose to ldentical o the 10 cyele,
o, [T
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Scheme 1: svnthesis of highly substitwted pyrozabes with [DBUH][0Ac] under the
wlirasound and conventional motlinds

Tabie 1: Screening of Soivents’

; Solveats Time[min.} E¥ield (%)
Faf Snlventfros ] b
& Waner &0 i
[ 3 Exhamnl (5] H5
i Mithanal E_-_ﬂh T4
] A 2] 5

el ik
sHeachon condibon: Berzaldshyds [1a Iremol), Malonoaitrile (2, lmesal) along with Phenyllydsazing (3.

immed | ard 20 malss [DALHI [ in selvent [SmL) order comeobonal Beatingtlcolated yields,

Table 2: Effect of Catalyst foncentration:

[DRER][DA Time | T

ey mnd {4 [min.) Vield )
i 5 150 [31]
: 1] 120 T
i 15 Tl B2
1 2l L) 35
5 5 5] =15

*Reaction condition: Benzaldehyde (13, 1mmal), Malonoitrile (2, Lmmol) akng with Bhenyihydmzioe (3,
Leomsol} and 20 msl%, [DBUH]J0AC] in solvent [Smi) onder corveational hesfinglsolatad yields

Tabie 3. symthesis ol highly substituted pyrazoles in presence of [DEHU||0AC] 20 mol% under the
Cosventional and ultrasound methods, 4(3-)

=Lcrazouml *Canventiomnl
s : L i hod M.P. )
Time | Yield® | Time | Yield*
mi) | (%) | (min) | (s | P i
4 H | 3 5 | &b 29 155160 15916l
ah Z-0H EF ] &0 87 159262 180-162
4 3400, &0 i 5 i5 119.3% 120-123
4 ALl /5 | s 50 87 127-130 L #-130
ir #0014, & o &0 Bt 107108 L06-108
Lo | #liMe 40 5 0 B5 | 156158 157159
4 B 35 | @ | 60 | e 165167 154-16h
sh_| G 1 4 i) B | F0r-2 T
4 4-Hiky i5 42 il A5 13165 Léd- &S
 # +CH, ET] M i | 115117 117=1 18

Reaction ceadition: Arematic aldehydes [1a-j, Immal). Maknanitrils |2 Lenma}, bt with Phesiira E
? . 3 Pheeyliyds
;JT::I] and &0 mol¥ (DELH |{0Ac] in solvent {Sml.) under ultrasoend methinl am|lmjmfmt|um1 mul:::l. -ﬂ:,i:,j

Al thet product was cenfimmed by etting poine and oo red stk e lteratur [46.47,49]
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Figure 3R Spectra of Recycling lonic liquid[DEUH][0Ac] IR Spactra

{I;Hn:;lz:":lnmr developed an officient technigque for symthesing Edg_h]!.r Fllbﬁlllll-tiﬂi p!.'r?n]_eﬂr;:iﬁt'ﬁé
Tae producers described here are simple. méld and eflictent, i'ﬂ:Hl:h glves this synt Esm:j mtew :
sigrilficant advantage over athers, The benefits of using an fonic licyusid catalyst |ru:‘-_'ntlveim:n:lﬁ " i'lcnm
reactivity, as wedl @ ease of product recovery ard ml:;-:hru._The e ol ulrasomication of non-class
epeTEy suuTtes provides betier energl stahility to conventional methods. The ultrasoand lmuluu:u
techrsque gave excellent yield, shorter reaction tme. amd simplified work pl'lirl._:EﬂI.IT: than tu.;
corventional techpique. Present work IS the reported First lime Fumml_l'laala of highly substitu
pyrazales using [DEUH|[OA] lonk liguid under ultragoend frradiation fechrigue.
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