




1



Øe la/ Serial No. : 147192

fMtkbu la- / Design No. : 393714-001

rkjh[k / Date : 26/08/2023

ikjLifjdrk rkjh[k / Reciprocity Date* :

ns'k / Country :

çekf.kr fd;k tkrk gS fd layXu çfr esa of.kZr fMtkbu tks SEMI-AUTOMATIC INTRANASAL DRUG
DELIVERY DEVICE ls lacafèkr gS] dk iathdj.k] Js.kh  24-01 esa 1.Mr. Devinder Kumar 2. Mr.
Harsimran Singh 3.Mr. Vineet Kapoor 4.Gurpreet Kaur 5.Anupama Kumari 6.Neha
Gupta 7.Ankita Sharma 8.Hema Rani 9.Manjula Devi ds uke esa mi;Zqä la[;k vkSj rkjh[k esa dj
fy;k x;k gSA

Certified that the design of which a copy is annexed hereto has been registered as of
the number and date given above in class 24-01 in respect of the application of such
design to SEMI-AUTOMATIC INTRANASAL DRUG DELIVERY DEVICE in the name of
1.Mr. Devinder Kumar 2. Mr. Harsimran Singh 3.Mr. Vineet Kapoor 4.Gurpreet Kaur
5.Anupama Kumari 6.Neha Gupta 7.Ankita Sharma 8.Hema Rani 9.Manjula Devi.

fMtkbu vf/kfu;e] 2000 rFkk fMtkbu fu;e] 2001 ds v/;/khu çko/kkuksa ds vuqlj.k esaA
In pursuance of and subject to the provisions of the Designs Act, 2000 and the
Designs Rules, 2001.

30/10/2023







Patent number: 2021107462

The Commissioner of Patents has granted the above patent on 8 December 2021, and certifies that the below 
particulars have been registered in the Register of Patents.

Name and address of patentee(s):

Deepak  Pathania of Department of Environmental Sciences, Central University of Jammu, 
Bagla(RahyaSuchani) Samba Jammu and Kashmir India

Adesh Kumar  Saini of Department of Biotechnology, MMEC, Maharishi Markandeshwar (Deemed to be 
University), Mullana Ambala Haryana India

Reena V.  Saini of Department of Biotechnology, MMEC, Maharishi Markandeshwar (Deemed to be University), 
Mullana Ambala Haryana India

Arush  Sharma of School of Sciences, Baddi University of Emerging Sciences and Technology, (BUEST) Solan 
Himachal Pradesh India

Sarita  Kumari of Department of Education, Government of Himachal Pradesh Himachal Pradesh India

Bhuvanesh  Gupta of Bioengineering Laboratory, Department of Textile Technology Indian Institute of 
Technology New Delhi India

Divya  Mittal of Department of Biotechnology, MMEC, Maharishi Markandeshwar (Deemed to be University), 
Mullana Ambala Haryana India

Gaurav  Chandan of Department of Biotechnology, MMEC, Maharishi Markandeshwar (Deemed to be 
University), Mullana Ambala Haryana India

Rahul  Thakur of Department of Biotechnology, MMEC, Maharishi Markandeshwar (Deemed to be University), 
Mullana Ambala Haryana India

Vipin  Saini of Professor, Maharishi Markandeshwar University, Sadopur Ambala Haryana India

Title of invention:

Robust facile synthesis of Mangifera indica biochar supported Ag/Cu-ZrO2 hetero-nanostructure for biomedical 
applications

Name of inventor(s):

Pathania, Deepak; Saini, Adesh Kumar; Saini, Reena V.; Sharma, Arush; Kumari, Sarita; Gupta, Bhuvanesh; 
Mittal, Divya; Chandan, Gaurav; Thakur, Rahul and Saini, Vipin

Term of Patent:

Eight years from 25 August 2021

NOTE: This Innovation Patent cannot be enforced unless and until it has been examined by the Commissioner of 
Patents and a Certificate of Examination has been issued. See sections 120(1A) and 129A of the Patents Act 
1990, set out on the reverse of this document.

Dated this 8th day of December 2021

Commissioner of Patents



Patent number: 2021107462

Dated this 8th day of December 2021

Commissioner of Patents



Extracts from the Patents Act, 1990

Sect 120(1A) Infringement proceedings in respect of an innovation patent cannot be started 

unless the patent has been certified.

Sec 128 Application for relief from unjustified threats
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person with infringement proceedings or other similar proceedings in respect of 
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person threatened, the threats are unjustifiable.

Courts power to grant relief in respect of threats made by the applicant for an innovation patent or the 

patentee of an uncertified innovation patent

(2) If an application under section 128 for relief relates to threats made in respect 

of an innovation patent that has not been certified or an application for an 

innovation patent, the court may grant the application the relief applied for.

Courts power to grant relief in respect of threats made by the patentee of certified innovation patent

(3) If an application under section 128 for relief relates to threats made in respect 

of a certified innovation patent, the court may grant the applicant the relief 

applied for unless the respondent satisfies the court that the acts about which 

the threats were made infringed, or would infringe, a claim that is not shown by 

the applicant to be invalid.

Schedule 1            Dictionary

certified, in respect of an innovation patent other than in section 19, means a 

certificate of examination issued by the Commissioner under paragraph 

101E(e) in respect of the patent
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Br\CKGROUND AND PRIOR ART: 

Diabetes mellitus is a chronic multifactorial metabolic di sease resulting from 

insulin deficiency or insulin resistance, characterized by elevated blood glucose 

level or hyperglycaemia. Diabetes is a life-long disease and there is no permanent 

cure Diabetes mellitus, in the 21 st century is considered to be the main threat to 

human health [Thareja, S.; Aggarwal, S.; Bhardwaj, T. R.; Kumar, M. Protein 

l) rosine phosphatase 1B inhibitors: a molecular level legitimate approach for the 

management of diabetes mellitus. Med. Res. Rev. 2012, 32, 459-517; Zimmet, P.; 

Alberti, K. G.; Shaw, J. Global and societal implications of the diabetes epidemic. 

Narure 2001, 414, 782-787; Schwarz, J.; Bornstein, S. R. ; Schulze, J. Prevention of 

t) pe 2 diabetes: what challenges do we have to address? J. Public Health 2005, 13, 

303-308] Globally, diabetes has shadowed the spread of 'modern lifestyle' and can 

be linked to an increasingly overweight and sedentary population [Vats, R. K.; 

Kumar, V , Kothari , A. Emerging targets for diabetes mcJlitus. Curr. Sci. 2005, 88, 

241-249] The prevalence of diabetes worldwide was 285 million in the year 2010, 

present data shows 387 million people worldwide have diabetes in the year 2014, 

and it is estimated that it wi ll reach 592 million by the year 2035 [Verma, S. K.; 

Thareja, S Molecular docking assiHted 30 -QSAR study of benzylidene-2, 4-

thra.L..Olidinedione deJivatives as PTP Ill inhibitors for the management of Type-2 

diabetes mellitus RSC Adv. 20 J 6, 6, 33857-33867]. Diabetes is threatening on 
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account of development of many severe complications namely cardiac 

abnonnalities, atherosclerosis, microangiopathy, nephropathy, neuropathy, 

retinopathy and cataracts [Chung, S. S.; Chung, S. K. Aldose reductase in diabetic 

microvascular complications. Curr. Drug Targets 2005, 6, 475-486; Suzen, S.; 

Buyukbingol, E. Recent studies of aldose reductase enzyme inhibition for diabetic 

complications. Curr. Med. Chem. 2003, 10, 1329-13 52]. Protein tyrosine 

phosphatase 1B (PTP JB) is a ubiquitously expressed intracellular enzyme which 

causes negative regulation of insulin receptor as well as leptin signaling system 

emerged as a potential target for the management of type 2 diabetes [Lund, I. K. ; 

Bilestup, N. Mechanism of PTP 1B mediated inhibition of leptin signaling. J. Mo!. 

End. 2005, 15, 339-351; Forsell, P. A. L.; Boie, Y. ; Montalibet, J.; Collins, S.; 

Kennedy, B. P. Genomic characterization of the human and mouse protein tyrosine 

phosphatase-IB genes. Gene 2000, 260, 145-153]. It has been involved in down

regulation of receptor tyrosine kinase activity following stimulation of the insulin 

or leptin receptors [Kennedy, B. P. ; Ramachandran, C. Protein tyrosine phosphatase 

1B in diabetes. Biochem. Pharmacol. 2000, 60, 877- 883; Byon, J. C.; Kusari, J.; 

Kusari, A. B. Protein tyrosine phosphatase 1B acts as a negative regulator ofinsulin 

signal transduction. Mo[. Cell. Biochem. 1998, 182, 101-108]. Various studies on 

PTP 1B knockout mice provided significant support for the view that PTP 1B is a 

key regulator of insulin signalling [Elchebly, M.; Payette, P. ; Michaliszyn, E.; 

Cromlish, W.; Collins, S.; Loy, A. L. Increased insulin sensitivity and obesity 

resistance in mice lacking the protein tyrosine phosphatase-IB gene. Science 1999, 

283, 1544-1548]. Therefore, PTP 1B inhibitors could potentially ameliorate insulin 

resistance and normalize plasma glucose and insulin levels without inducing 

hypoglycemia, and could, therefore, be a major advancement in the treatment of 

T2DM [Zhang, Z. Y. ; Lee, S. Y. PTP 1B inhibitors as potential therapeutics in the 

treatment of Type 2 diabetes. Expert Opin. Invest. Drugs 2003, 12, 223-233; 

Sachan, N.; Thareja, S.; Aggarwal, R. ; Kadam, S. S.; Kulkarni, V. M. Substituted 

biphenyl ethanones as antidiabetic agents: synthesis and in-vivo screening. Int. J. 

Pharm Tech Res. 2009, 1, 1625-1631]. 
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Thiazolidine-2,4-dione is an important heterocyclic system that exhibit a range of 

pbannacological activities such as anti-hyperglycemic, anti-inflammatory, anti

cancer, anti-microbial among others. The broad spectrum of pharmacological 

activity is due to the analogues obtained by substitution at free -NH and methylene 

group in the thiazolidine-2,4-dione moiety. The structural variation at the said free 

ends of thiazolidine-2,4-dione moiety has led to the development of biologically 

active molecules against a broad spectrum of protein targets, but not limited to, such 

as Peroxisome Proliferator activated receptor (PPARy), Aldose reductase (ALR2), 

Cyclooxygenase (COX-2) and PIP lB. 

Thiazolidinediones (TZDs) which are oral insulin-sensitizing agents act by 

indirectly enhancing peripheral insulin sensitivity, thereby lowering the levels of 

both glucose and insulin [Bbattarai, B. R. ; Kafle, B.; Hwang, J. S.; Khadka, D.; Lee, 

S. M.; Kang, J. S.; Ham, S. W.; Han, I. O.; Park, H.; Cho, H. Thiazolidinedione 

derivatives as PTP 1B inhibitors with antihyperglycemic and antiobesity effects. 

Bioorg. Med. Chen1. Lett. 2009, 19, 6161-6165]. A major benefit of the 

thiazolidinediones is that unlike sulfonylurea derivatives, a,-glucosidase inhibitors, 

or insulin, they influence insulin resistance. Of the tbiazoliclinedione compounds, 

ciglitazone, troglitazone, englitazone, pioglitazone, and rosiglitazone have been 

clinically examined as potential antidiabetic compounds but all are suffering from 

various side effects thus withdrawn (except Pioglitazone) from the market 

[Maccari, R. ; Paoli, P.; Ottana, R.; Jacomelli, M.; Ciurleo, R. ; Manao, G.; Steindl, 

T.; Langer, T.; Vigorita, M. G.; Camici, G. 5-Arylidene-2,4-thiazolidinediones as 

inhibitors of protein tyrosine phosphatases. Bioorg. Med. Chem. 2007, 15, 5137-

5149]. Pioglitazone is the only TW available for clinical use in the management of 

T2DM. There has been speculation that the toxicity observed with the 

thiazolidinedione class of molecules is due to its binding to peroxisome proliferator 

activator receptor (PP AR) belonging to the steroid/ thyroid/retinoid receptor super 

family ofligand-activated transcription factors [Lohray, B. B.; Bhushan, V.; Reddy, 

A. S.; Rao, P. B.; Reddy, N. J.; Harikishore, P.; Haritha, N.; Vikramadityan, R. K.; 

Chakrabarti , R.; Rajagopalan, R.; Katneni, K. Novel euglycemic and 
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hypolipidemic agents: pyridyl and quinolinyl containing thiazolidinediones. J. 

Med. ChenL 1999, 42, 2569-2581). Development of an orally bioavailable and 

specific PTP 1B inhibitors is not an easy task due to poor cell permeability of the 

small molecules exhibiting high affinity with PIP lBdue to their hydrophilic 

nature. A first-in-class PIP 1B inhibitor bas yet to be discovered; however, 

extensive research is under way to develop a potential blockbuster drug. 

There are various patented and non-patented literature disclosing Thiazolidine-2,4-

dione compounds and their synthesis, few of them are referred below. 

Article titled "Design and synthesis of novel thiazolidine-2,4- diones as 

hypoglycemic agents" by P. Datar et al. published in J. Saudi Chem. Soc. 2016, 

20, S196-S201 disclose Thiazolidine-2,4-diones derivatives having carboxylic 

ester appendages at N-3 and 5-substituted benzylidene for treatment in diabetes. 

The synthesis of compounds disclosed in said article is as shown below: 

0 

:!a-:!d 

0 0 

4a-4d 
R-Groops 

a.·3, 4-<Y-./.t 
t : 3. -l , 5.0Me 

Scheme Reagents: (a) Piperidine, Ethano~ Cfu-COO}L (b) NaH, Ethyl 

bromoacetate, Dry DMF; (c) Cone. HCI, Glacial acetic acid. 
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Article titled "Design and synthesis of a novel 5-(aminomethylene)thiazolidine-

2,4-dione derivatives as potent hepatitis-B virus polymerase inhibitors" by Wei

Guo Li in Bangladesh J. Pharmacol. 2015, JO, 271-78 reported a series of 

substituted 5- (aminomethylene)thiazolidine-2,4-diones. The synthetic procedure 

(Scheme 1) comprises of reaction of thiazolidine-2,4-dione (1) with triethyl 

orthoformate in the presence of Ac2O at reflux temperature to obtain 5-

(ethoxymethylene)thiazolidine-2,4-dione (2) followed by condensation with 

various secondary amines in ethanol at reflux temperature to afford substituted 5-

(aminomethylene)thiazolidine-2,4-diones (4) as shown in Table 1 of said article. 

Scheme 1: 

0 0 

.ll.__ 
_ /.'-~~~ "' Et<Y I p 

' i S-:--

R~ .ti.__ 
-'N~-( N 
/ ' I 

2 ~o 3 R2 4 S----\ 
'o 

Ankush Garg et al. reported the synthesis of a series of 5-substituted-arylidene-3-

substitutedbenzyl-thiazolidine-2,4-dione derivatives (Scheme 2) through 

Knoevenagel condensation and evaluated their anti-diabetic potential [Garg, A.; 

Chawla, P.; Saraf, S. A. Syntheses of some novel 5-Substituted-arylidene-3-

substituted-benzyl-thiazolidine-2,4-dione analogues as anti-hyperglycemic agents. 

Int. J. Drug Dev. Res. 2012, 4, 141-146). 

Scheme 2: 
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t~~~R 
s 0 

A 
B 

R w 
fa 4-Nth 4~0CH~ ,, 
lb · 4~NO1 4~bli, ·3,t)CH:l 

fo -4:N-0;[ 4-~ 
·t~ 4,W¾ 3, 4 ,dl,,◊tl-13 

'II,-+ '~•Nt11 
,r,~· 

•",..'\,/' 
'•· 

2~ .J,_;j 4J..)CH3 

Jb 4,Cl 4.ta. 
2~ 4~CI 2~c1 

WO2010082212 discloses N-Biphenylacyl-thiazolidine-2,4-dione derivatives of 

general formula (I); 

(I) 

wherein the variables R1 to R6, Z1 and Z2 are as described. The compounds of 

general formula (I) are used in the treatment of hyperglycemia, hypertension, PTP 

1B inhibition, insulin resistance and exhibit anti-cancer activity. The general 

synthesis of said derivatives of formula (I) is shown below: 

Scheme 3: 
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Bipb.enyl moiety was selected as pharmacophore and it was considered of interest 

to design molecules having bipbenyl moiety. It is also evident from the literature 

that biphenyl compounds exhibited potent PTP 1B activity because of extended 

interaction of additional phenyl ring with the surface near the active site of the 

enzyme and thus constitute suitable pharmacophore. Extensive survey of literature 

revealed that bi phenyl containing molecules exhibit potential antidiabetic property. 

The main mechanism of action of all such compounds have been attributed to 

inhibition of PTP 1B which play an important role in insulin signaling associated 

with T2DM and insulin resistance [Malamas, M. S.; Sredy, J.; Moxham, C.; Katz, 

A.; Xu, W.; McDevitt, R ; Adebayo, F. 0 .; Sawicki, D. R. ; Seestaller, L.; Sullivan, 

D.; Taylor, J. R. Novel Benzofuran and Benzothiophene Biphenyls as Inhibitors of 
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Protein Tyrosine Phosphatase I B with Antihyperglycemic Properties. J. Med. 

Chem. 2000, 43, 1293-13 lO; Mutihy, V. S.; Kulkarni , V. M. 3D-QSAR CoMF A 

and CoMSIA on protein tyrosine phosphatase 1B inhibitors. Bioorg. Med. Chem. 

2002, JO, 2267-2282; Ahn, JH.; Cho, S. Y.; Ha, J. D.; Chu, S. Y. ; Jung, S. H.; Jung, 

Y. S.; Baek, J. Y.; Choi, I. K. ; Shin, E. Y.; Kang, S. K. ; Kim, S. S.; Cheon, H. G.; 

Yang, S. D.; Choi, J. K. Synthesis and PTP lB inhibi tion of 1, 2-naphthoquinone 

derivatives as potent anti-diabetic agents. Bioorg. Med. Chem. Lett. 2002, 12, 1941-

1946; Shim, Y. S.; Kim, K. C.; Chi, D. Y.; Lee, K. H.; Cho, H. Formylchromone 

derivatives as a novel class of protein tyrosine phosphatase 1B inhibitors. Bioorg. 

Med. Chem. Lett. 2003, 13, 2561-2563 ; Arabaci, G.; Yi, T.; Fu, H.; Porter, M. E.; 

Beebe, K. D.; Pei, D. a-Bromoacetophenone derivatives as neutral protein tyrosine 

phosphatase inhibitors: structure-Activity relationship. Bioorg. Med. Chem. Lett. 

2002, 12, 3047-3050; Guertin, K. R. ; Setti, L. ; Qi, L. ; Dunsdon, R. M.; Dymock, 

B. W.; Jones, P. S.; Overton, H.; Taylor, M.; Williams, G.; Sergi, J. A.; Wang, K. ; 

Peng, Y.; Renzetti, M.; Boyce, R.; Falcioni, F.; Garippa, R.; Olivier, A. R. 

Identification of a novel class of orally active pyrimido[5,4-3][1 ,2,4]triazine-5,7-

diamine-based hypoglycemic agents with protein tyrosine phosphatase inrubitory 

activity. Bioorg. Med. Chem. Lett. 2003, 13, 2895-2898]. Molecular modeling 

studies on PTP 1B with biphenyl derivatives have also suggested that active site of 

PTP 1B is highly hydrophobic and biphenyl moiety is favourable due to its 

favourable interaction with hydrophobic residues of PTP 1B [Murthy, V.S.; 

Kulkarni, V.M. Molecular modelling of protein tyrosine phosphatases 1B (PTP lB) 

Inhibitors. Bioorg. Med. Chem. 2002, JO, 897-906]. It also provides sufficient 

lipophilicity to cross intracellular barrier and active against intracellular targets 

such as PTP 1B [Tam, S.; Saiah, E. Recent advances in the discovery and 

development of PTP 1 B inhibi tors. Drugs Future 2008, 133, 175-185]. 

Recently, it has been also reported that arylidene-2,4-TZD derivatives with N

substitution are of particular interest as PTP 1B enzyme inhibitors making them 

devoid of side effects associated with glitazones [Maccari, R.; Paoli, P.; Ottana, R.; 

Jacomelli, M.; Ciurleo, R.; Manao, G.; Steindl, T.; Langer, T. ; Vigorita, M. G.; 



,, o .zw>/016S!6 
l1f't'IIN>ot~ 11~11•~11 
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1
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phosphntns~s. Hiom-s. IH<'d. C'h<'m. 1007, 15. SIJ/-~"1·19: ~h1t',nd, R. lHtn m\, R, 

Ciurle°' R.~ Paoli, P.; 1 lnnao, G.; C'mnki, G.; Lt1~11<.'r, C., 1 Hll~ l'I , r St111~·w1,· 

Based Optimization ofB~nzoic Acids ns lnhibitors c)t'Prntdn 'l\ rmsi,w Plmsph11111st1 

1B nnd Low Molecular Wdght Protdn 'l)rrosinc Phosphnltist' Ch<.'111. 1ll<'d. Cllr111 

2009, ./., 957-%2~ Ottaru\ R: .Mnccnri, R.; Ciurleo, R.; Paoli, P .• Jnc·ot111.'ll i, ~ I. , 

Manao, G.; Camici) G.; Loggner, C.; Lnn.ger, T. 5-Arylidonc-'2-phcnylimin(1••1-

thiazolidinones as PTP 1B and LMW-PTP inbibit0rs. ll iMr,~. 1\frd, <. 'l1r111. lOO'>, 

17, 1928-1937]. 

The present inventors felt that there e.,'{ists ll scope to dcvdop novel Sl.'tfos or 
thiazolidine-2, 4-dione over the art having potenti:il :u.:tivity for trcalin0nt or 
diabetes. The present invention provides novel series of 5-( 4-(2-biph~nyt--i-yl-2-

oxo-etho>..'Y)-benzylideoe]-thiazolidine-2,4-dione compounds with N-subslitution 

at thiazolidine ring which can be used in pht1111U\ceuticnl compositions for eflicient 

treatment of diabetes and having broad spectrum of activity n.gainst vndous protuin 

targets, but not limited to, such as Peroxisome Proliferntor uctivtttcd receptor 

(PPARy), Aldose reductase (ALR2), Cyclooxygenase (COX-2), Pl'Otein tyrosine 

phosphatase 1B (PIP lB). 

SUMMARY OF THE INVENTlON 

One of the objective of the present invention is to provide novel series of 5-l 4-(2-

biphenyl-4-yl-2-oxo-ethoxy)-benzylideoe]-thiazolidine-2,4-dioncs with N

substitution at TZD ring, tJ1eir synthesis pharmaceutical compositions thereof 

having antidiabetic actjvities. 

In accordance with the above, the present invention provides library of 5-(4-(2-

biphenyl-4-yl-2-oxo-ethoxy )-benzylidenc ]-thiazolidine-2,4-dionc compounds of 

general formula (I) or its pharmaceutically acceptable salts, solvates, isomers, 

enantiomers thereof; 
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(T) 

wherein; 

PCf fltl21)1~!1J 
J() 

R1 is independently selected from hydrogen, (un)-~bst:Jtuted or substituted Jinear 

or branched alkyl, ketoncs, acids, esters or alkoxy, (un)-substituted or substiruted 

aryl or (un)-substitutcd or substituted alkylaryl, 

R2 is independently selected from hydrogen, (un)-substituted or substituted linear 

or branched alkyl, -CN, -SOJH, (un)-substituted or substituted amines or acids, 

Z1 and Z2 independently represent hydrogen or together fonn a chemical bond 

1n another aspect, the present invention provides a process for synthesis of libraI)' 

of 5-[ 4-(2-bi phenyl-4-yl-2-oxo-ethoxy )-benzyl idene ]-thiazoJidine-2,4-dione 

compounds of general formula (I). 

(I) 

wherein; 

R1 is independently selected from hydrogen, (un)-substituted or substituted linear 

or branched alkyl, ketones, acids, esters or alkoxy, (un)-substitut.ed or substituted 

ruyl or (un)-substituted or substituted alkylaryl; 

Ri is independently selected from hydrogen, (un)-substiruted or substituted linear 

or branched alkyl, -CN, -S03H, (un)-substituted or substituted amines or acids; 
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Z1 and Z2 independently represent hydrogen or together fonn a chemical bond; 

which comprises at least one of the foll owing reactions; 

(i) Knoevanagel condensation of 4-(2-Biphenyl-4-yl-2-oxo-ethoxy)

benzaldehyde of formula (IV) with thiazolidine-2,4 di one (VII) to obtain 

5-[4-(2-biphenyl-4-yl-2-oxo-etboxy)-benzyl idene]-th.iazolidine--2,4-

dione {la); 

(ii) N-alkylation of 5-[ 4-(2-biphenyl-4-yl-2-oxo-etboxy)-benzylidene ]

th.iazolidine-2,4-dione {Ia) in presence of base and solvent to obtain 

compounds (Ih-j), (It) and (Im); or 

(iii) N-acylation of 5-[ 4-(2-biphenyl -4-yl-2-oxo-ethoxy)-benzylidene]-

thiazolidine-2,4-dione (Ia) in presence of base and solvent to obtain 

compounds (Ik); 

(iv) Acid hydrolysis of compound (Im) of step (ii) to yield compound (In). 

The process is shown in Scheme 4 below: 

In another aspect, the compounds of fonnula (I) of the present invention comprise; 

I. (Z)-5-[ 4-(2-BiphenyJ-4-yl-2-oxo-ethoxy )-benzylidene ]-thiazolidine-2, 4-

dione (Ia); 
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Certificate of Registration for a UK Design
Design number: 6305723

Grant date: 05 September 2023
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This is to certify that,

in pursuance of and subject to the provision of Registered Designs Act 1949, the
design of which a representation or specimen is attached, had been registered
as of the date of registration shown above in the name of

Dr. Adarsh Sahu, Jyotika Mishra, Rituparna Palit, Chavan Bhagwat Babasaheb,

Dr. Arun Kumar, Bommaiah Prakash Kumar, Huma Sulthana, Dr. Anjali Ganjare,

Dr. Natarajan Kiruthiga, Dr. Ravinesh Mishra

in respect of the application of such design to:

Portable Device for Purification of Semisynthetic Derivatives

International Design Classification:
Version: 14-2023
Class: 24 MEDICAL AND LABORATORY EQUIPMENT
Subclass: 02 MEDICAL INSTRUMENTS, INSTRUMENTS AND TOOLS FOR
LABORATORY USE
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