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A B S T R A C T

An effortless and highly efficient strategy for the synthesis of ferrocene-appended azo-phenothiazines (PHz's)
under ultrasound irradiation has been developed. The said protocol allows for a more environmentally friendly
approach, such as operationally simple, tolerates a wide range of functional groups compared to conventional
methods, and is applicable on a gram scale without additional purification or other solvent waste. The synthesized
compounds 6(aa-ec) were tested for their antimicrobial activity in vitro. Off all the compounds tested, 6ca and 6da
showed maximum antibacterial against S. enteric and Bacillus cereus as well as excellent antifungal activity against
A. flavus and A. fumigatus.

1. Introduction

Phenothiazine (10H-dibenzo-[b,e]-1,4-thiazine; PHz) is an important
fused tricyclic ring system belonging to the thiazine family. It was first
prepared in the laboratory by the German chemist Bernthsen [1] in the
course of proving the structure of violet and methylene blue by in-
vestigations according to the Lauth's method. Since then, it has played an
important role in dye chemistry as the parent compound of thiazine dyes
such as methylene green, thionine (Th), azure dye (AZ) and toludine blue
[2]. Indeed in the last twenty years, PHz and its derivatives have found
numerous applications in other fields of electrochemistry [3], semi-
conductors [4] and chemical sensors [5], which stimulated further
research on these compounds. Further it serves as pharmacophores for
many molecules with significant biological and therapeutic value [6]. In
particular, azo-phenothiazine and its derivatives have received consid-
erable attention in recent years due to their considerable applications in
various fields viz. medicine [7], solar cells [8], organic synthesis [9].
Some examples of azo-phenothiazines (Fig. 1) show promising antimi-
crobial [10], antifungal [11a], anticancer [11b], anti-inflammatory ac-
tivities, reversal of multidrug resistance and many other effects [12]. Due
to the attractive biological properties of azo-phenothiazines, the devel-
opment of convenient synthetic methods from the readily available
starting materials is very reasonable. In this context, the improvement of
traditional diazotization and its coupling reaction in designing biologi-
cally active scaffolds by using simple, efficient and environment friendly

synthetic technique is an important challenge for the synthetic chemist.
In recent decades, ultrasonic irradiation has proven to be a very

powerful and efficient bond formation technique in organic chemistry,
providing a versatile and facile pathway for a variety of syntheses in the
context of green chemistry. It is a promising alternative technique for
modern organic syntheses and enables chemical transformations under
the phenomenon of “cavitation”, where gaseous and vaporous cavities of
irradiated liquids expand, forms and implodes through enhancing mass
transfer. In repertoire of studies, many diazo coupling reactions have
been carried out under ultrasonic irradiation, offering higher yields,
shorter reaction times and milder reaction conditions compared to con-
ventional methods [13]. Indeed the diazo functionalization and struc-
tural modification on PHz, articulate very useful scaffolds for industrial
and biological importance. However, there were no records in the liter-
ature where the PHz diazonium functionality was prepared and reacted
directly to the metallocene ultrasonically (Scheme 1). Based on the
experience of one of our authors [14] for the combined effect of
metallocene-containing hybrids of heteroaromatic ring could confer
labelled biological properties [15] as well as photoresponsive soft ma-
terials based applications. Thus in continuation of our efforts to develop
new approaches for the design and synthesis of S/N-containing hetero-
cyclic diazo compounds, we hypothesized rapid, more practical and
eco-friendly ultrasonication technique for the preparation of pendant
ferrocenyl phenothiazine azo dyes. The key theme of our synthetic
strategy is the construction of drug-like molecular libraries through the
creative reconstruction of core skeletons with privileged substituents.

For the feasibility of our chosen approach, it is primarily important to
find a suitable diazotizing agent that works under ambient conditions for
numerous amino compounds and promotes the azo-coupling reaction of
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Abstract
Mushroom-like mesoporous and hexagonal ZnO nanoparticles were synthesized 
from plant extract and chemical method respectively, by co-precipitation method in 
aqueous medium. Different morphological forms of ZnO NPs were characterized by 
XRD, TGA, FESEM, EDX, FTIR, UV–Vis and BET. Neem (Azadirachta indica) 
leaf extract and ultrasound irradiation have a crucial role in the formation of differ-
ent morphologies of ZnO NPs. ZnO NPs synthesized from plant extract and hydro-
trope show a synergistic effect that leads to efficient synthesis of benzylidenemaloni-
trile and tetraketone derivatives at room temperature in water. Simple preparation of 
the catalyst, excellent yields, reusability of catalyst with consistent activity and ease 
of product isolation are the most significant advantages of this green protocol.
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4-020-04233 -5) contains supplementary material, which is available to authorized users.

 * Santosh B. Kamble 
 santosh.san143@gmail.com

 Suraj R. Attar 
 surajattar.chem@gmail.com

 Bipin Shinde 
 bipinshinde448@gmail.com

1 Department of Chemistry, Yashavantrao Chavan Institute of Science, Satara, Maharashtra, India
2 Department of Chemistry, Rayat Shikshan Sanstha’s Karmaveer Bhaurao Patil College Vashi, 

Navi Mumbai, India

https://orcid.org/0000-0002-1596-9696
https://orcid.org/0000-0002-9605-7321
http://orcid.org/0000-0002-4668-1628
http://crossmark.crossref.org/dialog/?doi=10.1007/s11164-020-04233-5&domain=pdf
https://doi.org/10.1007/s11164-020-04233-5
https://doi.org/10.1007/s11164-020-04233-5
































































CamScanner



CamScanner



















RNI MAIMAR ISSN- 2229-4929 

36829-2010 

Peer Reviewed 

Akshar Wangmay 
International Research Journal 
UGC-CARE LISTED 

Special Issue - II 

Interdisciplinary View on Socio-Economic, Educational, 
Management, Environmental, Research, Language and 
Sustainable Development in Covid-19 Pandemie Situation 

January 2021 

SOCIETY 
Chief Editor: Dr. Nanasaheb Suryawanshi 

Executive Editor: Prof. Kartik R. Patil 

Principal,
Rashtrasant Tukdoji College, Chimur

Ta-Chimur, Dist-Chandrapur (Maharashtra) 

Co-Editor: P. M. Rajurwade 

Address 
Pranav', Rukmenagar.

Thodga Road, Ahmadpur, Dist- Latur 413515 (MS) 



k shar Wangmay' UGC Care Listed, International Research Journal, ISSN 2229-4929, Jan 

Socio-Economic, Educational, Mamagement, Environmental, Rese 
anuary 2021 ume-1l 

"Tnterdisciplinary View on 
Sustainable Development in Covid-19 Pandemic Situatian" earch, Language and 

Secia 

F HEfaer, ta gi, A-ATE, f, HTATT

faaTE 1 , ATzfa% 3T 1 fr, 

17 framT,a 

, "sta 

153 







August 2021 E-ISSN - 2348-7143 

INTERNATIONAL RESEARCH FELLOWS ASSOCIATION'S 

RESEARCH JOURNEY 
lnterrt~tional E-~esearch Journal 

Peer Reviewed, Referred & Indexed Journal 

Special Issue 2 73 

.. I l, '·' 

Chief Editor - / 
Dr. Dhanraj T. Dhanga17,' ', · · 
Assist. Prof. (Marathi) • · . . . . 
MGV's Arts &·Commerce College:;·; 
Veola, Di~t - Nashik [M.S.] 'INDIA .. 

. ':'· ' : ·;:;;.:_ ''.:,/\·: ' 

' , Executive Editors·: · 
' .. D~.-' Tej~sh ~:elchk,: Nashikroad (English) 

Dr. G~jaraµ ,Wim:kllede, Kinwat (Hindi) )• 

,: .Mrs: -}:1harati 'Sonawane, Bhusawal (Marathi) 
• • . , ·: 1 1, -. : .·l .. ., , 

.· Dr. Rajay Paw,;lr; Goa (Konkani) · . . . 
' ' " I ), I ! ,. , • J f • ' • ~ • • 

~WATl~HAN i}uBLICATIOt.JS 



~ 

';J 

~ 
~~ 

'RESEARCH JOURNEY' International E- Research journal I E-ISSN: 
Specia l Issue - 273 : Multidisci plinary Iss ue 2348-7143 

Peer Reviewed Journal August- 2021 

TM-r"T ~ ¼d-5ictl ~ t1if<i5Rlc.n Cc.h'<lq ~ 7 ~C"J•·w1 cp G•11 cp 'Pl'<u1-

(~ ~ $'$TT' ~$~1l- ) 

Dr. Rameshkumar Gawali 
Head of U.G & P.G. Hindi Dep. . 

Krishna Mahavidyalaya, Rethre Bk. Tai - Karad Dist. - Satara 
(Maharashtra) ( Affi. Shivaji University) 

~ ~~T. if 3AcP ffi-~, w:f 3ftx ~ ~31l cnT 61~crl~ql~ c'ITiJ x@ ~I ~ 

~ ~ W wt 3ITT ~ cpt ~~ ~ ~~~ --~ ~ ~ ~ %1~ «4ci~kll $ 

q~ ~ ~~T if 3Rl ffi wt ml' ~~ ~-~ wffm $ ~ ~ "~lc;lax wrn elm~

~~~ ~J~ ~-~ q5 ~ f9('1 ~ql~ cWT ~ ~,fG"l ~-~ q)f 1@1 ~ $ ~ 
ffi'.lR mm '5fffi i,~ ~ ~? 3ITT q=m m vITTTT t-?~ 6'"fc7 q)f ~-~ ~ ~ 3ffil1q 

~litnx '1:fi Rl<>15('1 fll91~ (>1ll~ql~ cf~ cpT ~~- -~~~I~ ~ -cf~ 3RqJ 6fR 
' ., . . ' ) .. : 

~-~ $ cmxUT iFffi ~~~~I~ lt·~ ~ 3lfll91Ril¢ ~ :-~~cl$~ 
~w~~~°4TT31R~~ ~t~•~--~~~·1~~~~ll 
~ w ~-~ ~ '1:fi_ i vii ~ ~ ~ ~ -3llR' 3ITT -~~ $1 ~ ~ ti~ 
Z1T1l1 °4TT ~ 80% ~ ~ %1~ '1:fi <t 80% cWT, ~~~ 3m ~ $ ~ '""~-" 3 

20% ~~IB Z1T1l1 $ ~ cITT<R ml' ~ ~/~ .~1~),0%· -~ if :¢ $ m~ - . ~~ ~ 
,,••~ _., :·,· r::;,:"':;lr) ~,r. ''i -... ,'., " . ,' ' ' .. :. . 

~ ~ - ~ ~~plvff % 11•·flfa$1 ~ ~ ~3mt-,,t1~.·-w ~ ,~ ;,- m ~. ~~TT ~ ~ ~ 
~~<r ~ ~ frrq- ~ ~ M ~ ~ ~?.!~i~!~ ~ w: 3WT 6Fll. ~ -t. -.3tR 3WT cf>T 

~ ~ m t ~ wt q)T ~ if m=ftcct:;ii~ ~ ~ i fcn ~ ~~T it ~ M ~ 
, ct...JL 1iit)~J~.l-'1.~!r.~·.,'.s•r• ~•,.;,, •'. 

wt "4TT vFl'ffi ~. m&R 3fR 3TT~ t m~-m~ wrfu •tft, !1~ wf ~ ~:-~ ffl it 
~ ~ ~-~ ~ - ~ $ ~ ~ 3ITT ~-~ 3TTffAT ~--~ %lllrn, qx.<t 

'-'-""·Jf 3lRPl ~ 3fCRT ffi~lfk1 t m fcn ~ ~ c'lq) 3lTflRT ~~~I .. : 
~ ~ $ ''01' ~ if "ITTWf TI~ cf>T ~ -~ ~ ~ 3TR ~ ~ ~ fcnm 

'Tm ~111ccb¢1"< ~ ~-5,f+c.lli'i $ 3lTC! fG"l ~'j~ql~ ~,--~ ml' G1~~, -~ ~ elm 
11111~ 11 J ~ $ m~-m~ ~ cTl11TT cpT ~~T fcnm ~l"ITTWf ~ $ 5fR if~~$ 
,:111 ---" ~ ~.:_ ,, ,~, ~ iFfaT ~- ~ 'll' ~ iFfaT ~-:);f1('19111~ -~~till 'Wf' 6FffiT 

~I '~' ftT °4TT ~~ it-it q)f ~ ~ ~ .-;;[ccb ~l'cl)~ 3ITT TI~ °4TT ~ .-~ ~ 
~ ~ ~1 "

1 ~ ~ it ~ ~~Tep ~ ~ ~ t-"~ ~ -am, ~ 
1ff·ft<lZii, ~ 3lffiR 3ffi 3TfRzy ~ ~ M 'l:fi ~ ~ it ,~ 6fR ~ -WR q)T 

~"2 cp~-cf~ 3ITT ~it~ ~~4ql~ ~~if cffi1fR -~ $ '~ ~ ~ -3Rcf> 
cf~ qx xT~Ffi ~ ml' cblftm cffl'cn ~ fllfi('1c11 ~ ml' ~I . . , . 

~5,l'fuiTT $ 3TIW ~'q- ~ "' . ~ y ~ ~ 4-~ ~ . ~ "' ~ ~ 
~~ q)f ~fa~lfl ~ !::! fcn -~ ~- 5, 111. 'i \Jll'IIXI en IC'l'-; t!"IW ('1$1 ~I t?l\11 '-ti 

t1~ 3TTl'.l 'c1R qx zyTT if~ -~ t mff ~~TT~-W !1 '$TT' -;;[ccb t ."c;T ~ ~ 

~ tjfsavft 3fR P ~ ~ $ ~ ~ ~-

Website - www.researchiourney.net Email - researchiourney2014gmail.com 
144 







 
 

INDEXED, PEER
www.simrj.org.in     Email ID: editorsimrj@gmail.com

Depiction of Oppressed and Underprivileged in the Short

Krishna Mahavidyalaya. Rethare Bk.,

ABSTRACT
Anna Bhau Sathe is considered as a versatile personality in the field of Marathi 

literature and also in the social and political sphere. As far as Marathi literature 
concerned his contribution is not only noteworthy but also has a greater impact on the 
quality and bulk of the Marathi literature. His literary canvas covers almost every form of 
literature. He was a leading novelist of his time. He has fourteen short
credit; twenty four Loknatyas and has composed innumerable poems of rare quality. Though 
born into untouchable Mang community and could not be able to get education, he made a 
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