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Education is the single most important factor to ensure gender equality and
empowerment. The Gender Parity Index (GPI) is the ratio of the number of
female students enrolled at primary, secondary and tertiary levels of education
to the corresponding number of male student in each level. Thus GPI (based on
GER) which is free from the effects of the population structure of the
appropriate age group, provides picture of gender equality in education. During
2005-06 to 2014-15, substantial progress has been achieved towards gender
parity in education as revealed by GPI in the following figure:




Present Scenario of Women’s Education in Science
" Recently, India is getting close to gender parity in the classroom as women have
outnumbered men in education.
" This is the silver lining in the latest education trend in the country after the narrowing of
gender gap with more girls now opting for college.
" The All India Survey on Higher Education (AISHE) has shown that India has now
registered its best performance on the Gender Parity Index (GPI) in the last seven years-
from 0.86 in 2010-11 to 0.94 in 2016-17.
" The girls-to-boys ratio in primary classes is already 1.02 while that in secondary school
is 0.94. “In fact, India is predicted to be the only country in South and West Asia to have
an equal ratio of girls to boys in both primary and secondary education.
" More women are educated than men in Goa, Himachal Pradesh, Meghalaya, J&K,

Nagaland, Sikkim and Kerala In fact, in 2015.

India was predicted to be the only country in South and West Asia to have an equal
ratio of girls to boys in both primary and secondary education.



Women in STEM in India 2018

The current status of women in higher education has been described in the All India
Survey on Higher Education (AISHE 2014-2015) (Ministry of Human Resource
Development of Higher Education, New Delhi, 2016).

Muslims constitute 14.5% of the Indian population, only 4.5 % are enrolled in higher
education (male and female), as compared to other social groups. The Muslim female
proportion in STEM is likely to be less than 1%, despite their overall population in
India of 7.5%.

"Women in STEM fields lag far behind their male counterparts, the problem is
particularly acute for women from minorities and disadvantaged groups.

"The primary reasons are the deeply regressive socioeconomic and cultural factors in
the lives of women from minority and/or poor backgrounds.

"As young girls they are discouraged and systematically discriminated against in favor
of males from similar backgrounds, and lack the support necessary to remain in
environments that may be otherwise conducive to the advancement of women.
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APJ Abdul Kalam Center for STEM Education and Research

*The STEM Center for education and research at Aligarh Muslim University
has been established in collaboration between Aligarh Muslim University and
The Ohio State University, USA in November 2013.

*The initiative aims to strengthen collaboration and build partnerships between
American and Indian institutions of higher education. Each project received an
award of approximately $250,000 that was utilized to train eight AMU students
in a batch of two(4+4).
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OSU Governing Board

Director: Prof. Anil Pradhan (Astronomy, Chemical Physics, Biophysics)
Co-Director: Prof. Sultana Nahar (OSU astronomy, Adjunct Professor AMU Physics)
Co-Director: Prof. Karen Irving (Education, Stem Faculty Training Program
Coordinator)

AMU Governing Board

Director: Prof. Tauheed Ahmad, Department of Physics
Co-Director: Prof. (Mrs) Farukh Aryjmand, Department of Chemistry.

Members

Prof. Karen Irving (Education)
Mr. Chirostopher Carey (OIA)
Prof. Altaf Wani (Medicine)

Prof. Syed Rizvi (OSU, Lima)

Associate Members

Dr. Asim Rizvi (Biochemistry)

Dr. (Ms.) Hala Noman (Physics)

Mr. Malik Azeem (Zoology)

Ms. Nida Rehmani (Biochemistry)

Mr. Parvez Alam (Biotechnology)

Ms. Sabiha Parveen (Chemistry)

Mr. Tagseer Khan (Mathematics)

Ms. Swaleha Naseem (Nanotechnology)



»Seek external funds for self sustaining operation of the centre.
»Participation by STEM departments and Interdisciplinary Institutes.
»Funds for the STEM faculty training at OSU and AMU in accordance with
USIEF-OSU-AMU.

> Participation from selected Indian and US universities from Indo-US
Consortium for STEM education and Research.

> Facilitate outreach activities for STEM education of primary and secondary
students, focusing on disadvantage and minority groups.

» Collaboration with other Indian and US Universities for joint STEM
education and Research Programs.

> Establish a technology incubator unit for sponsorship of specific research

projects.
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Women in STEM Roadshow

Indo-US Collaboration: STEM Educational and Research Opportunities for Women from
Minorities and Disadvantaged Groups

Goal: To encourage and provide information about education and professional eppartunities in science, technology, engineering and
mathematics (STEM) fields for girls and young women through roadshow workshops in Delhi, Hyderabad, Kolkata, Aligarh, Patna and
Furnool in February 2018, The workshops will also highlight STEM educational opportunities atU.5. institutions of higher learning and

introduce participants to EducationTSA.

OBJECTIVES

+  Strengthen people-to-people ties between the
United States and India through exchanges of
information, experiences and expertise

+  Support economic growth and development by
creating awareness for girls and young women cn
higher education opportunities in STEM fialds

+ Encourage more Indian students to consider
higher education opportunities in the United States by
interacting with U.5 university alumni in India and
promoting EducationUSA

PARTICIPATION

+  25to 27 female students in STEM fields from colleges
and univarsities

+  Five to seven teachers from colleges, universities
and high schoals

+  Three to four alumni from U.S. universities in the
STEM fields

@ THE OHIO STATE UNIVERSITY

WORKSHOP OVERVIEW
+  Nineworkshops, each will be one and a half daysin

length; two in Delhi-NCR, Hyderabad and Kolkata and
one in Aligarh, Patna and Kurnool

+  Each workshop will be three sessions of three

hours each. The first two sessions will comprise of
lectures on STEM fields from international and
local experts, training on teaching and learning
pedagogies, feedback and Q&A. The third session
will be a hands-on electronic experience including
information on EducationUSA programs,
connections to Roadshow Network for reporting,
intaractions, social media, atc

+  Certificates to all participants will be awarded

during a ceremony following the third session

+  Light breakfast, lunch and tea and coffee breaks

will be provided and intarnet, A/V facilities will ba
availabla

EXPECTATIONS

+ Students will prapare themselves to study in the
STEM fields and seek apportimities within [15.
universities and professional work in India

+ Mentors will promote and motivate famale students to
be involved in STEM felds

+ Alumni mentors wil interact with high schoal
students n three two hour sessions in each of the
three U1.5. consular districts of Delf, Hyderabad
and Kolkata

+ Administrativa officials of participating institutions
are aspecially encouraged to select students and
teachers from minorities and disadvantaged groups

APPLICATION

Applicants should submit a brief resume to local contacts:

+ Dr. Noor-2Zafra, Delhi, noor zafra indiaffyahoo.coin
v Madiha Ahmed, Folkata, ahmedmadihal | figmail com
v Nida Mir, Hyderabad and Kurnoal,
nidamir78{pgmail.com
+ Syed Hasnain, Patna, syedhasanainfgmail.com
v Dr. Farukh Arjmand, Aligarh,
farukh arjmandfiyahoo com
v Sabiha Parveen, Aligarh, sabihap! @ymail.com
v Sialeha Naseen, Aligarh, newalehafigmail.com

GRANT OPPORTUNITIES
AND ASSESSMENT

+ Selectad STEM Mentor Fellowships wil be awarded
inaachworkshop

+ A limited number of travel grants for outoftown
participants wil be available

+ All manitoring and evaluations, follow-up sassions
and final outcomes will be conducted through the
Indo-UUS. AP] Adbul Kalam STEM Education and
Research Centar of The Ohio State University-
Aliparh Muslim University where participants will
repart their progress

CONTACT

(ffictals and International Experts

+ Dr. Sultana N. Nahar, Program Directar, professar, The
Ohio State University

+ Dr. Karen Iving, professor, The Ohio State University

+ Dr. Nasreen Haque, President and CEO, Intalage Inc.

Vislt go.osu.edu/womenstemroadshow






Objectives of Women in STEM Roadshow

" To encourage and provide information about education and professional opportunities in
STEM fields for girls and young women through roadshow workshops in Delhi,
Hyderabad, Kolkata, Aligarh, Patna and Kurnool in February 2018. The workshops will
also highlight STEM educational opportunities at U.S. institutions of higher learning and
introduce participants to Education USA.

" Strengthen people-to-people ties between the United States and India through exchange
of information, experiences and expertise.

" Support economic growth and development by creating awareness for girls and young
women on higher education opportunities in STEM fields.

" Encourage more Indian students to consider higher education
opportunities in the United States by interacting with U.S.
university alumni in India and promoting Education USA.

" To implement a STEM Roadshow in selected cities to women
to pursue opportunities in encourage girls and young the fields

STEM.




Juxtapose this to Hillary Clinton, who ran for President of the U.S. in
2008 and noted in her concession speech, “I am a woman and, like
millions of women, I know there are still barriers and biases out
there, often unconscious, and I want to build an America that
respects and embraces the potential of every last one of us.”




> In recent years, due to the global socio-political scenario, the phrase
“Muslim woman” represents an image of a suppressed un-empowered
woman.

> Interestingly, this image is not what our history records or what our present
women reflects

> There are many prominent Muslim women who hold key positions like
current Prime Ministers of Bangladesh (Sheikh Hasina Wazed) and Mali
(Cissé Mariam Kaidama Sidibé) Similarly, President of Kosovo, Atife
Jahjaga, 1s the world’s youngest female president, as well as her country’s first

female Muslim president.

Since 1988, Bangladesh, Indonesia, Mali, Pakistan, Kosovo, Kyrgyzstan, Senegal and
Turkey have been led, at some point, by a Muslim woman president or prime minister.



Contribution of prominent women to Science



Shirin Ebadi (Iran, 1947-Present)

In 2003, Shirin became the first Muslim
woman to receive the Nobel Peace Prize.
As a judge in Iran, she was the first woman
to achieve Chief Justice status.

However, she was dismissed from this
position after the 1979 Revolution. As a
lawyer, Shirin has taken on many
controversial cases and in result, has been
arrested numerous times. Her activism has
been predicated on her view that, ""An
interpretation of Islam that is in harmony
with equality and democracy is an
authentic expression of faith. It is not
religion that binds women, but the selective
dictates of those who wish them
cloistered."




Kalpana Chawla

Kalpana Chawla (March 17, 1962 — February
1, 2003) was an American astronaut and the
first woman of Indian origin in space.

She first flew on Space Shuttle Columbia in
1997 as a mission specialist and primary
robotic arm operator.

In 2003, Chawla was one of the seven crew
members who died 1in the Space Shuttle
Columbia disaster when the craft disintegrated
during its re-entry into the Earth's atmosphere.
Chawla was posthumously awarded the
Congressional Space Medal of Honor,and
several streets, universities, and institutions
have been named in her honor.



https://en.wikipedia.org/wiki/Space_Shuttle_Columbia
https://en.wikipedia.org/wiki/Space_Shuttle_Columbia
https://en.wikipedia.org/wiki/Robotic_arm
https://en.wikipedia.org/wiki/Space_Shuttle_Columbia_disaster
https://en.wikipedia.org/wiki/Space_Shuttle_Columbia_disaster
https://en.wikipedia.org/wiki/Space_Shuttle_Columbia_disaster
https://en.wikipedia.org/wiki/Congressional_Space_Medal_of_Honor
https://en.wikipedia.org/wiki/Congressional_Space_Medal_of_Honor

Sunita PandyaWilliams

Sunita Pandya Williams (born September
19, 1965) 1s an American astronaut and

United States Navy officer of
Indo-Slovenian descent.

She formerly held the records for total

spacewalks by a woman (seven) and most
spacewalk time for a woman (50 hours, 40
minutes).

Sunita was assigned to the

International Space Station as a member of
Expedition and Expedition.

In 2012, she served as a flight engineer
on Expedition and then commander of

Expedition



https://en.wikipedia.org/wiki/Astronaut
https://en.wikipedia.org/wiki/United_States_Navy
https://en.wikipedia.org/wiki/Spacewalk
https://en.wikipedia.org/wiki/International_Space_Station
https://en.wikipedia.org/wiki/Flight_engineer
https://en.wikipedia.org/wiki/Expedition_33

Anousheh Ansari (USA, 1966-Present)

In 2006, Anousheh became the first Muslim
woman in space., "/ hope to inspire everyone -
especially young people, women and young
girls all over the world and in Middle Eastern
countries that do not provide women with the
same opportunities as men -- to not give up
their dreams and to pursue them.... It may seem
impossible to them at times. But I believe they
can realize their dreams if they keep it in their
hearts, nurture it, and look for opportunities
and make those opportunities happen."




Maryam Mirzakhani

Maryam Mirzakhani 3 May 1977 — 14
July  2017) was an  Iranian
mathematician and a professor of
mathematics at Stanford University,
USA.

In 2014, Mirzakhani was honored with
the Fields Medal, the most prestigious
award in mathematics. Thus, she became
both the first woman and the first Iranian
to be honored with the award.

I don't have any particular recipe [for
developing new proofs] ... It is like being lost in
a jungle and trying to use all the knowledge
that you can gather to come up with some new
tricks, and with some luck, you might find a
way out.



Professor Sultana Nahar, Department of
Astronomy, The Ohio State University, USA, is a
subject expert in astrophysics area of research,
In addition as she’s worked to bring higher
science education to women and children in
underdeveloped countries.

Dr. Nahar also founded the International Society
of Muslim Women in Science to give Muslim
women from developing countries exposure to
Western science.

Sultana Nahar started programs to encourage the international involvement of scientists in
developing countries. Since then she has connected people from 22 countries to the
American Physical Society who otherwise may not have had access.

In addition, she has created programs to link emerging research professionals in developing
countries (Bangladesh, Egypt, India and Palestine) with universities in the United States,
including OSU. The group encourages women to pursue a career in science despite outside
pressure.

“We have a brain like any man and we are supposed to learn,” she said. “God has given
you a brain. It doesn’t mean you have to waste your dream to do other things.”



Dr Ameenah Gharib Fakim: Mauritius

Fakim 1s the current (and first female)
President of Mauritius. She obtained her PhD
degree in Organic Chemistry from Exeter
University. She 1s known for having finished
the first full inventory of Mauritius and
Rodriguez Island’s aromatic and medicinal
plants. She has penned more than 28
scientific books, which have sold worldwide
and are used as reference books by students
and researchers worldwide.

The goal of my research is to produce safe plant-based medicines to combat
everyday ailments and to help children who are suffering in the Indian Ocean
region, and also in Africa.”



Aisha Elsafty: Egypt

Elsafty is a Computer Scientist at
the University of Cambridge. She
specialises in ‘AdHoc networking,’
the connecting of computational
devices via wireless technology
that are used to establish networks
in disaster areas and developing
countries.

My faith inspires my work in many
different ways.



Sameena Shah: India

Shah is a Senior Research Scientist at
Thomson Reuters, New York. She is the
winner of the 2009 Google India Women in
Engineering Award. Shah works extensively
in Artificial Intelligence. She presented an
algorithm in computerized cognitive leaning
that she and a team of colleagues developed at
IIT Delhi, India.

I love research in Computer Science
because it satiates my inherent desire to
understand the logic behind things.



Professor Khatijah Mohammad Yousoff

After receiving her early education in Penang, Malaysia, she
won a Colombo Plan Scholarship to La Trobe University,
Australia for Tertiary Education, where she graduated with a
degree in Microbiology. Her current research is on the
development of therapeutic and diagnostic reagents from
NDV (Newcastle Disease Virus), a contagious and fatal viral
disease affecting most species of birds.

She was accorded UNESCQ’s Carlos Finlay Prize for
microbiology in 2005, the second Asian scientist to receive
such an honour. She was earlier honoured by the Houghton
Trust to deliver the 3rd Houghton Lecture at the XIIth World
Veterinary Poultry Association (WVPA) Congress in 2002 for
her contributions to the poultry industry, the first Asian Strong believer
scientist to be bestowed such an honour. In 2008, she
received the Distinguished Alumni Award from her alma
mater, La Trobe University, the ninth person to receive this
honour from over its 120,000 alumni.

in the
need to translate science
into tangible benefits for
people around the world.



Dr Ismahane Elouafi: Morocco/Canada

Elouafi was awarded a PhD in Genetics from
Cordoba University .

She is currently the Director General of ICBA,
a leading research facility that aims to help
poor farmers in places where water is scarce.
Prior to her appointment as head of the ICBA,
she held a number of positions in the Canadian
Food Inspection Agency.

She believes that Science has to be the basis
of decisions and development plans in order
to achieve efficiency and alleviate
discrimination and poverty.

I have reached where I am
today not because I'm a woman
but in spite of being a woman.”



Professor Dr. Bina Shaheen Siddiqui: Pakistan

Shaheen Siddiqui holds a PhD in Organic
Chemistry from the University of Karachi. She has
made significant contributions to medicine and
agriculture through her study and classification of
indigenous plant materials.

Siddiqui has written more than 250 research
articles and has been honoured with several
prestigious awards, including the Khwarizmi
International Award of Iran and Salam Prize in
Chemistry.




Dr Rim Al Turkmani: Syria/UK

Dr Turkmani is a Syrian born astrophysicist.
She gained her BSc in Electrical Engineering
from the University of Damascus before
moving to Sweden to study her Masters and
then her PhD in Astrophysics. Dr Turkmani
works on the physics of the solar corona — the
halo around the sun — and through the use of
computer  simulation, observations and
theoretical modelling, she tries to understand
the dynamics of energy release in solar surface
explosions, known as solar flares.

My faith is important to
me and 1 was always
taken by verses in the
Qur’an which ask people
to ponder the universe.



Dr. Hayat Al Sindi: Saudi Arabia

Dr. Hayat Sindi is a Saudi Biotechnologist
from Makkah. She was the first woman from
the Middle East to hold a PhD in
Biotechnology. She was also head hunted to
join George Whitesides’ famous laboratory.
Sindi co-founded ‘Diagnostics-For-All,” which
aims to bring easier technology to developing
countries. She raised money for the project by
winning the prestigious Harvard Enterprise
Competition and the $100,000 MIT award,
attracting a further $10m from Bill Gates.

Do not let people belittle your
dreams, if you believe in who you
are, go forit.”



Dr. Maryam Matar: United Arab Emirates

Born in 1975, Dr. Matar holds a B.A. in Medicine
and Surgery and a degree from the Family Medicine
Residency Program with distinction. She is the
founder and Executive Director of two non-profit
civil associations, “UAE Down’s Syndrome
Association” and “UAE Genetic Diseases
Association,” which support families from 17
different nationalities.

Being a woman is very
challenging, but anything is
possible to achieve with
dedication, a clear goal and
teamwork



Research scholars under my Supervision
Total 14 = 11 Girls + 3 Boys

\ }z

Dr. Fareeda Athar Dr. Mala Chauhan Dr. Jamsheera Dr. Shazia Parveen

Sabiha Parveen Surbhi Sharma Siffeen Zehra Zeenat Afshan
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metal ion

Chiral Bioactive ligand

Endogenously biocompatible H20

Smart Metal Based Drug Entity - SMBDE 6

Complex la 1b
Formula C,H,,CuN,O, C,,H,., Cu, N,

Ois50
Fw (g mol™) 505.96 942.37
crystal system Monoclinic

Monoclinic
space group P21 C2
a(A) 5.74690(10) 24.605
b (A) 20.6365(2) 7.348
c(A) 9.28010(10) 26.014
a (deg) 90 90
B(deg) 98.2040(10) 119.52
v (deg) 90 90
U (A%) 1089.32(2) 4092.7
Z 2 4
Peate (Mg/cm?) 1.543 1.529
W (mm) 1.871 1.967
F(000) 522 1954
Temp (K) 150(2)K

100(2)K
Indep reflns 3741 3579
GOF? 1.080 1.065
R[[>20(1)] 0.0253 0.0452
WR,? (all data) 0.0775 0.1280




Table. The relative IC,, values for complexes 1a and 1b in different human cancer cell lines

MCF7 BxPC3 AsPC1
Compound
Pancreatic Pancreatic
Breast cancer
cancer cancer
L—complex, 1a 2.15 £ 0.04 2.46 +0.22 2.29 +0.19
D—complex, 1b 2.52+0.12 2.23 £0.60 1.95+0.10

Huh?7

Liver

1.44 + 0.05

1.43 + 0.08

<*Complexes 1a and 1b exhibited
significant cytotoxic activity against all
four tested cell lines with IC,, values in
the range of 1-3 uM.

“*The experimental results  with
remarkably low IC,, values validate the

potential of chiral complexes 1a and 1b
to act as promising anticancer drug
agents and warrants further in vivo
investigations.

Fig. Top view and (b) side view of the docked pose of complex 1a with parallel quadruplex G4 structure (PDB ID: 1KF1).
The G4 surface structure is represented as ribbon and the complex 1a as CPK and sticks.
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Vibrational dynamics (IR, Raman, NRVS) and a DFT

study of a new antitumor tetranuclearstannoxane
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F. Arjmand ** S. Sharma® M. Usman,” B. M. Leu,** M. Y. Hu, L. Toupet”

cluster, Sn(iv)-oxo-{di-o-vanillin} dimethyl
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The vibrational dynamics of a newly synthesized tetrastannoxane
was ized with a ination of i (Raman,
IR and tin-based nuclear resonance vibrational spectroscopy) and
computational (DFT/B3LYP) methods, with an emphasis on the
vibrations of the tin sites. The cytotoxic activity revealed a signifi-
«ant regression selectively against the human pancreatic cell lines.

The resurg asactive
in cancer oncology is well recognized'™ and much attention is
being devoted to the design and synthesis of therapeutically
active compounds of organotin(iv) embedded in organic frame-
works with N-0, 0-0, N-N donor atoms.*® g-Vanillin, 2-hydroxy-
3-methoxy benzaldehyde is a useful drug precursor that has been
used for the preparation of many Schiff base complexes and
conjugate lecular motifs that display exceptional bio-
logical activities viz., anti-inflammatory, antibacterial, antiviral
and antitumor.” Organotin(rv) compounds possessing ligand
skeletons with Sn-N, $n-8 and Sn-0 bonds are considered to
be therapeutically potent, and it was observed that the organo-
tin complexes which have covalent bonds between the Sn and
Oatoms are very active compounds compared to those which
have coordinate bonds between them. Furth

it was

the R organic group which exercises control on the cytotoxic
activity, while X groups control the delivery of the active RySn**
species.”

Many studied organotin(v) complexes are mononuclear,
although tetranuclear or polymeric species have also been
investigated.* Since metal nuclearity plays a key role in imparting
pharmacological responses to drug entities, many organotin(v)
complexes that are polynuclear or have an appropriate coordina-
tion number were found to exhibit a better biological activity as
compared to mononuclear derivatives. Recently, X. Shang e al
reported ladderike tetraorganostannoxane complexes formu-
lated a5 [R,Sn,(C,H,,CO0)(L-O)u-OH]], (R = Et, "Bu, "Oct
and Ph) possessing a $n,0, core. The therapeutic potential of
these complexes was assessed by their eytotoxic activity against
the human tumor cell lines, viz., HL-60, BGC-823 and KB with
cisplatin as a control.” The ICsq values (1) of these complexes
showed good antitumor activity. Several other organcoxotin
clugters have also been synthesized"® and chemically modified by
organic ligands using selective spacers or tailed groups, such as
carboxylic acids, phosphonic acid, phosphinic acid and arsonates.”

Organooxotin clusters are considered a new class of pharma-

observed that amongst the organotin i) compounds, the activity
of diorganotin(w) was highest for most of the human cancer
cell lines. Previous literature reports reveal that the biological
activity of di in comp RuShiy, is determined by

“ Department of Chemistry, Aligarh Muslim University, Aligarh 202002, India.
Email: farukh, ajmand @yahoo.co.in; Tel: 491 5712703893
® Adbanced Photon Source, Argorne Netional Laboratory, Argonne, Hlinois 60439,
USk. Email: lewdaps.nlgon; Tel +1 630 252 8521
“Institut de Physigue de Rermes, UMR 625, Université de Rennes 1,
Campus de Requliou Bat. 11 A, 263 av. Général Leclers,
35042 Rennes Cedex, France
Center for Nanoscale Materials, Argonne National Lahoratory, Argorme,
Hlinais, USA
rsm.m- mpplﬂnrm.l[y inormaton (FS1) aviable: Debiled experiensl
data, CCDC 1008573, For
see DOE 10,1030/

Fnd ie data in CIF or other
chep02tek
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ceutical drug moifs owing to their remarkable structural diversity'*
and exceptional biological applications.”” Recently, organooxotin
clusters with methylresorcinf4jarene cavitands were found to be
suitable for drug delivery at the target site with spectficity." It was
further revealed that the organic substituent attached to tin atoms
through an oxo bridge in stannoxane complexes could be respon-
sible for gnod anticancer activities. Furthermore, probing vibrations
coupled to localized electronic excitations during chemical reac-
tions could be crucial for depicting the interactions at the active site
at the moleeular level.” The experimental identifieation of in-plane
and outof-plane vibrational modes could significantly contribute
to understand binding intemctions with biologieal molecules and
their reaction dynamics."® In tetraorgancstannoxane, the presence
of four tin atoms contributes to a lager molecular system and
therefore, many vibrational frequencies that could be responsible
for more intimate binding emerge. Among the outof-plane vibra-
tions, the most significant modes in the low frequency region are

Phys. Chem. Chem. Phys, 2016, 18, 17805-17809 | 17805
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Chiral transition metal complexes: Synthetic approach and biological
applications
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Synthesis of chiral R/S-pseudopeptide-based Cu(i)
& Zn(i) complexes for use in targeted delivery for
antitumor therapy: enantiomeric discrimination
with CT-DNA and pBR322 DNA hydrolytic cleavage
mechanismf

Sabiha Parveen, Sarta] Tabassum and Farukh Arjmand*

Chiral pseudopeptide Cubl and Znls) complexes [l and 2, respectively), were obtained by a de novo
synthetic strateqy employing and N-
methyiminodiacetic acid. The complexes were thoroughly characterized by elemental analysis, mass
spectrometry, and IR; the 2gp complexes were further characterized by *H, C NMR, whereas 1
‘complees were studied by EPR spectroscopy. In vitro DNA binding studies were carried out by UV-Vis,
fluorescence, thermal denaturation and circular dichroic techniques. The experimental results revesled
that th ind to DNA via . The extent of binding was quantified
by computing their inrinsic binding constant (Ky) and binding constant (K) values, which showed that the
S-enantiomers of both complexes 1 and 2 exhibited higher binding propensities as compared to their R
enantiomeric analogs, and followed the trend 1 > 2 > 1y > 2. Thermal denaturation studies of
‘complexes in the absence and presence of CT-DNA have been carmied out and the calculated AT, was
found to be 1-3 °C, depicting the electrastatic mode of binding, which corrobarated the results of the
UV-Vis, fluorescence and other optical methods. The cleavage efficiencies of 1s and 2 with pBR322 DNA
were evaluated by gel electrophoretic assay. S-Enantiomers of both Cull and Znli complexes were
found to be efficient cleaving agents and cleavage reactions were mediated by hydrolytic pathways.
‘which were further validated by relegation experiments using the T4 ligase enzyme. The cytotoric activity
of 1s and 2s showed pronounced Gleo values <10 g mL~" in the case of the Hela cancer cel line.
whereas for other cell lines, viz. MCF7, Hep-G2 and MIA-Pa-Ca-2, moderate actiity was observed, which
implicated the selective response of drug entities towards different cancer phenotypes.

from RiS«2-

cancers.” Over 40% of marketed drug eandidates have been
terminated because of the undesirable biological consequences
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Synthesis, characterization, and crystal structure of
RNA targeted - and p-phenylalanine-(1,10-phen)-
copper(i) conjugate complexes: comparative in
vitro RNA binding profile of enantiomers and their
biological evaluation by morphological studies and
antibacterial activityt

Surbhi Sharma,* Loic Toupet,” Musheer Ahmad" and Farukh Afjmand*®

New temary chiral Cul complexes 1 ived f ine and 1,

ized and characteri chly by single crystal X-ray diffraction and ather spectroscopic
techniques viz. UV=uis, IR, EPR, ESI-MS and ysis. The compk i i
P21 possessing 74630(10) A, b= 20.6365(2) A c = 9.28010010) A

=y =90°,and # = 98.2040(L0) in complex 1a and a = 5.728(5) A, b = 20 5675 A, c = 9.25205) K u =y =
90°, and = 98.308(5) in complex 1b per unit cell, respectively. Comparative in vitro RNA binding studies of
the 1~ and p-enantiomeric complexes. 1a and b. were carried out by a variety of optical spectroscopy
techrigues viz. UV-vis, fluorescence, and circular dichroism. Because copper is a redox metal ion, cyclic
voltammetry was employed to evaluate the enantioselective RNA binding of the complexes. The results
demonstrated that the L-enantiomer of Cu(s) complex, 1a, binds mare strongly to the t-RNA motif than
the p-enantiomer, thereby underlining the differential disposition of the enantiomers and the site
preference of RMA for th i aver the nti . , the: Ky, Kand
Ksy values of the L and p-complexes demonstrated significant increases for the L-enantiomer of the
copper complex, 1a, in comparison to its p-enantiomeric form, 1b. SEM analysis divulged surface
morphological alteration of complexes 1a and b, evidenced by the formation of hallow tubes and
2 concrete-like structure with the RNA condensate, which was less pronounced in SEM micrographs of
the complex: 1b condensate. Complexes 1a and b valuated by the agar well diffusion method and
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significant ial activity.

(miRNA), plays an indispensable role in various biological
processes, including development, cell proliferation, differen-
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Introduction

Mechanistic insights into a novel chromone-
appended Cu(n) anticancer drug entity: in vitro
binding profile with DNA/RNA substrates and
cytotoxic activity against MCF-7 and HepG2
cancer cellst

Imtiyaz Yousuf.* Farukh Arjmand, ** Sarta] Tabassum.® Loic Toupet®
Rais Ahmad Khan® and Magsood Ahmad Siddiqui

A new chromane-appended Cult) drug entity (1) was designed and syrthesized as a potential anticancer
chematherapeutic agent. The siructural elucidation was caried out tharoughly by elemental analysis,
FT=IR. EPR. ESI-MS and single crystal X-ray crystallography. Complex 1 resulted from the in situ methoxy=
lation reaction of the 3-formylchramone ligand and its subsequent complexation with the copper ritrate
salt in a 2:1 ratio, respectively. 1 crystallized in the menoclinic P2,/ space group possessing the lattice
parameters 3w 875 A b= 507A c= 2622 A a =y = 50°, § = 96.3" per urit cell Furthermore, in vitro
interaction studies of 1 with ct-DNA and {RNA were carried out which suggested more avid binding pro-
pensity towards the RNA target via intercalative mode. which was reflected from its Ke. K and K. values.
The gel electropharetic mobility assay was carried out on the pBR322 plasmid DNA substrate, to ascertain
the cleaving ability and the mechanistic pathway in the presence of adcitives, and the results revealed the
efficient cleaving ability of 1 via the oxidative pathway. In vitra cell growth inhibition via the MTT assay was
carried out to evaluate the cytotoxicity of complex 1 and ICsp values were found ta be in the range of
5=10 yg mi~in HepG2 and MCF-7 cancer cell lines. which were found to be much lower than the ICg,
values of previously reparted similar Culi) complexes. Additionally, in the presence of 1, reactive oxygen
species (ROS) and thiobarbituric acid reactive substance (TBARS) levels in the tested cancer cell lines
increased significantly, coupled with reduced glutathione (GSH) levels. Thus, our results suggested that
ROS plays an important role in cell apoptosis induced by the Culil complex 1 and validstes its potential to
act as a robust anticancer drug entity.

more than 100 phenotypes of cancers derived from numerous
organs or tissues with multiple etiologies and endless combi-

Cancer or malignant neoplasm is a complex class of diseases
that are difficult to treat due to various phenotypes being
derived from numetous organs/tissues with multiple etiologies
and endless combinations of genetic and epigenetic alter-
ations.* It is said that we have entered “the age of cancer™, with
6.5 million cancer deaths in 2003, reaching 12 million in 2013,
and predication of 22 million deaths by 2030, which may
exponentially increase to 35 million by 2050.° Although much
innovation in drug design strategies has be d out in the

of drug metabolism, toxicity and dose-limiting side effects. In
light of the above, tremendous efforts have been made in the
recent past toward the development of targeted chemotherapy.
In “targeted” therapy, a drug is developed to target a specific
cellular signalling pathway on which cancer cells depend for
growth, metastasis, or angiogenesis.' Targeted therapy focuses
on the development of selective therapeutics, whereas classical
therapy focuses on the development of increasingly cytotoxie

ds. Targeted chemoth thus holds the enormous

past decades and a large number of new chemical entities
(NCEs) and screenable drug targets have been synthesized, only
a few of them were found to be efficacious against various
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potential to combat severe side effects and acquired resistance
associated with classical chemotherapeutics.®

The incorporation of chiral centers in either metal
complexes or ligand scaffolds plays a eritical role in the regu-
lation of stereoselectivity at the target site and in the enhances
ment of the pharmacological behavior of metal complexes due
to complementarity with chiral biotargets. s such, there is an
increasing demand for enantiomerie pharmaceuticals that

RSC Ade, 2047, 7, 6587-6507 | €587

The interaction of transition metal complexes with nucleie
acids is one of the most interesting areas of bioinorganic
chemistry and medicinal chemistry owing to the possible
applications of these complexes as therapeutic agents for drug
design,** nucleic acid structural probes’ and artificial nucle-
ases.™* Nucleic acids, particularly DNA and RNA, are primary
targets for most drugs for treating infectious diseases™ viz,
HIV, AIDS, hepatitis C and cancer.” RNA, particularly microRNA
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Mnstitut de Physigue de Rennes, UMR 626, Université de Rennes 1, Campus de
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tiation and apoptosis. Thus, altered mikNA expression is likely
to contribute to many human diseases, including cancer.*
RNA differs from CT-DNA not only in the composition of the
‘Dbases but also in structure. CT-DNA has a Bform double-helical
configuration with a wide major groove and a relatively narrow
minor groove, while yeast t-RNA has an A-form conformation
with an Lsshaped tertiary structure (mainly unispiral), a deep
major groove, and a wide, shallow minor groove. These differ-
ences are expected to lead to different binding modes and
affinities

The in vive structures of DNA and RNA are very different;
whereas DNA typically remains in the helical double stranded
form, RNA folds into diverse structures, adopting folds that are
similar to proteins; this is responsible for its diverse functions
in cells."* The specific recognition of pockets available in RNA
by suitable ligands, involving non-covalent binding usually

This joura s © The Royal Scciety of Chermisy 2016

Cancer or malignant neoplasm is a complex class of disease in
which a group of cells divide uncontrollably beyond the
normal limit, subsequently intruding into the near or distant
tissues (metastasis), ultimately causing cell death. There are
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nations of genetic and epigenetic alterations.* The primary
treatment modalities include surgery, chemotherapy, radi
ation, immunotherapy, ete.* However, the mainstay treatment
is based on chemotherapy involving various natural and syn-
thetie compounds that have potential to kill or check the
unwanted proliferation of cancerous cells. Metak-based drugs
offer much promise for cancer chemotherapy, which gained
momentum after the serendipitous discovery of cisplatin, eis-
diamminedichloroplatinum(n), an antitumor drug used clini-
cally for the treatment of solid malignancies.' Nevertheless,
the issues of systemic toxicity, drug resistance and limited
therapeutic window have motivated researchers to look for tar-
geted cancer therapies.

Targeted cancer therapy involves the use of drugs or other
natural compounds that block the growth and spread of can-

Thisounalis © The Royal Saciety of Chimisy 2015
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Heteroleptic Copper(l) Complexes
of “Scorpionate” Bis-pyrazolyl
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Phosphine as Potential Anticancer
Agents: An Insight into Cytotoxic
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Reais Almad Khan?, Mah Usman’, Rajab Dhivya®, Perumaksamy Balag®,
Al Absadene®, H:mm-n'-* Faruih Arjmand”, Kchalid AlFahan’,
Mohammar Abeuicader Akbarshal, Fabia Marchestib, Claudis Pettinar® &
Sartaj Tabassum ™"
u_mpp-mW-ph_ac-m'muuL. -t A3, - Gimtbpyeasolyl
' ; u— - J anbpsi .'.d._;_, Bicepic tach .ud.-n.n,un,um.,
s ES1.MES. The ralscul f compla s 1and T wars avabped by Eusoratical BILYRDET
mithed, Furthermers, in vitrn DA birding stusies wars carried out o check the bty of meplacn
1 anl 1 taintaract with rative cal thyrus CHA [CT-DAA) wing absarption titration, Fuarescence

e o mare wvid binding of the comples 1. arsovr,
Mrm.iﬂy-u-'.--' d dltn bl y th

PRALE N by cormpix 1, and the relu of ROS ...u-nuh._.n-d....m_gu -.a.d.._q.
-Pllhm,,-'hu'h both |
i tha

poturtial of tha i i "m-pnui_u.m-dmﬁ-pundm-u
thar s o rmcilcudiar e aling, Fet ’ sctivity of cormelex 1 was teted agaimt Haptl
mﬂb—“thﬂ‘dihmﬁuiup—gmhﬁﬁnm-ﬂqm
muy be requirad bafors subjecting it bo chnical trish.

Camcer is ranked the secoad mmi comman came of desth, only aficr cand lar dmeame. H il
carcinema o hepatscflives cacer is the sisth mout widespread cancer and the thind leading causs of
cancer-suociaied destha'. b the yesr 2018, in the USA slons, rew cases sad deatha dur 1o

Thile dict cances were found iobe 238 (incdence]) and 2170 [mectalepP. Sovenl rescaech efors have
ndrhhlm&imm.-hdmhmdmmmfwumdmh

carme i be after the & uh,- T

Im, bk "lj].f_'-ph- T "
hthmhllhudmpdumlﬁ&mu ﬁulhllblhlbnlhmu-mh'bﬂ

ratal-based camcer chemodarapnsic drugs. The ursque propestios of mes sons <2z be taken s advarsags in

'Dapartment of Chemixiry, Collsge of Scwnce, King Saus Uriverity, Riyadh 12847, Seech Arbia *Deparimant

of Chemixtry, Algifh M-m Linresmity, Hl’uh-lﬂlﬂli lindis. "Hatioral Center for Akematives for Animal

pall, 20015, Ircha. Surfactant Ressarch Chair, Collega of

!.:-rq n-qhulu-u--y Ripash 11451, Saud Arsbia. "Dipartmento di Scieras Chimichs, ‘:E
ﬁl:-'r-w.nls wl-lmllmmmm—dmh

SCIDHTITIC ELFOR TS | TASIIN | DOL 10 1008 weps 5123 : 1

NJC

il for updates

Cits s s L Chiaer, 20186,
42, 506

Rcanend 2il Septarmber 2017,
Aeiplod 2ind Hawirrba 2087

DOk 10303 Trpd3602y

mebifrge

Introduction

Fancreatic cancer i the most aggressive form of cancer char-  mutations.

r("' .

Single X-ray crystal structure, DFT studies and
topoisomerase | inhibition activity of a tailored
ionic Ag(l) nalidixic acid—piperazinium drug entity
specific for pancreatic cancer cells+

Imtiyaz Yousufl,* Moharmmad Usman," Musheer Ahrmad,” Sarta) Tabassem (0 and
Farukin Argmnand =

Moewel ionic Aghl-piperazinium ralicivic acid conjugane 1 was syrihesized a6 a potential antitumor ager
and was thoroughly charactesized by semental aralysis, FT-IR, *H and “C HMR and single K-ray crystal
diffraction studies Complex 1 cnstallized in the tclinic space group Fl and comgeises a
digiperaziniime=Aghl catiaric unf, o nalidisabe (nal”}) amonic moleties and 3 mitrate on The Agll wan
adopied a linear configueation wpon coordination with Twa nitrogen Jioms of pperazinium cations
(pinzH*} armnged in a traee fashice The mersity furctional theoey (DFT] studies of 1 revealed the HOMO
and LUMO 5o be localized on the matal cermer wiz, the deaoe orbital and partllly localized on the O27,
C28, C29, O30, T3, 52, NT and NE atomis of the piperazinium mosety. Mon covalent interaction (4C10
calcubtions were Cartied oul 00 identify the weak non-covalent inieractions drom the sopological
analysis and reduced gradiern of the eleciron density of compled 1 Our sesulis revealsd sigrificams
inter= and intramnalecular nan=covalent interactions between the ral™ and |A:ghp.‘|;l“" units. Furthermone,
an analysis of Fishfed Setanes 200 ANGENDANt plols WEne CHTed DUt S JSCEMEN 3 COMPANson batwoen
intermnotecular  ineractiors  which  prowide  intenesting  suoramcleculs  wchieOures  inwalving
oambinatiens af MeH. .0, O=H-.0 200 C=H.. 10 lINiages N0 3 ted=mmermonal remeswai. i «ro
bireding studies of 1 with ci-DHA and BARNA revealed highey binding propensity for 1ANA which was
endenoed rom its higher irtrinsic Dinding consiant, &, and binding constand, K values and the mode of
Esirecineg wiat. Bowradl 1o b geoowe binding in nabure. The Catabytic actiity of topoiscmenate | enzymae in the
pREsEnCE Of COMPIED 1 WS eCeriaingd Dy gol SCirophoretc Judy which ORmonsinabed sipnifcanm
inhibitoey effects at a low concemraticn of 25 oM The cytatosicty activity of 1 was determined by SF3
55y O MIA=FA=CA=2, HepD2, Hela and MCFT human Cances cell lines; these resulls exhibied speciic
and solective arRumor activity for the MLR-PA-CA-2 cancer cell line with & Clg,, valise 10

cansumption, #c.] pase high rsk for developing pancreatic
cancer, mast af the cancer cases are known to occur by somatic
** pegarding the treatment modalities, surgery at an

acerized by early metastasis, and poor prognosis with an
exceptianally high martality rate.* Being one of the four most
common cancer phenoiypes in developing couniries with a
marginal 5 year survival rate of less than 5%, there & serious
concern regarding the cure and prevention of these cancers.”
Although general factors (long standing diobetes, alcohol

* Daparmest of Chemeairg, Agarh Mudon Unverasy, Algeck H10003,
Litar Prasdak, fnda Enai fandl_ ermond@yehen o.m
* Dpanment of Agphes' Chrmairg, Algark Main Doy, Agerh 300,
Liwar Pradaak, Inda
¥ Hectmne wpslemeneny informamon {I51] aailible. CONC 15471L5. For 151
and erymtallographas data in (IF o cther elecimonic formai see DOE 101G

Ty

506 | Mew I Chamre, 20LE, 42, S06-51%

earlier sage in combination with chemotherapy and radio-
therapy may help to shrink the tumor cells encugh so that they
can be removed by other invasive methods. The chemother-
apeutic intervention for pancreatic cancers mvolves dnags vz,
tatrpaclitae] [Abraxanc)” cxaliplatin (Eloading’ and Auarouracil
[5-FUf* et which are used alone or in combination. Despite
enwmaus research efforts underaken to improve the clinical
responses of these drugs towards pancreatic cancers, no sub-
staniial success has been achieved so far. Furthermaore, adverse
side effects, miz, penpheral neuropathy, gastrointestinal problems,
mouth sores, vomiting, diarrhoea, and loss of appetiie and patient
compliance, often arise.” To overcome such issues, extensive
effons are being undertaken o develop and design transmion
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Conclusions

Until the middle of nineteenth century, girls and women were educated only for
traditional household works. Now, the society is witnessing changes in the role-status of
women. There is greater emphasis on education of girls and women in the same way as we

educate boys and men. The modern-day parents want to fulfil the aspiration of their
children without gender parity.
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