&

8. ULUSAL VE 1. ULUSLARARASI KATILIMLii‘* "
FARMASOTIK KIMYA KONGRESI '

8th NATIONAL AND 15t INTERNATIONAL
PHARMACEUTICAL CHEMISTRY CONGRESS

BILDIRI OZETLERI KiTABI / ABSTRACT BOOK

29 - 31 EKIM 2026 / 29 - 31 OCTOBER 2026
KAYSERI / TURKIYE




8. ULUSAL VE 1. ULUSLARARASI KATILIMLI FARMASOTIK KIMYA KONGRESI,
TUBITAK 2223-B YURT iCi BiLIMSEL ETKiNLiK DUZENLEME DESTEGI PROGRAMI
KAPSAMINDA DESTEKLENMISTIR.

THE 8" NATIONAL AND 15t INTERNATIONAL PHARMACEUTICAL CHEMISTRY
CONGRESS IS SUPPORTED BY TUBITAK (THE SCIENTIFIC AND TECHNOLOGICAL
RESEARCH COUNCIL OF TURKIYE) UNDER THE 2223-B PROGRAM.

TUBITAK

8. Ulusal ve 1. Uluslararasi Katilimh Farmasotik Kimya Kongresi | 29-31 Ekim 2026 | Kayseri, Turkiye
8t National and 1% International Pharmaceutical Chemistry Congress | 29-31 October 2026 | Kayseri, Tiirkiye
ufmkk2026.erciyes.edu.tr



KONGRE ONURSAL BASKANI / HONORARY CONGRESS CHAIR
Prof. Dr. Fatih ALTUN (Erciyes Universitesi Rektorii)

KONGRE BASKANI / CONGRESS CHAIR

Prof. Dr. Zeynep ALAGOZ
(Turk Farmasotik ve Medisinal Kimya Dernegi Baskani / Ankara Universitesi)

KONGRE ES BASKANI / CONGRESS CO-CHAIR
Prof. Dr. M. Orhan PUSKULLU (Erciyes Universitesi Eczacilik Fakiiltesi Dekani)

KONGRE SEKRETERI /CONGRESS SECRETARY
Dr. Ogr. Uyesi Mahmut GOZELLE (Gazi Universitesi)

DUZENLEME KURULU / ORGANIZING COMMITTEE

Prof. Dr. Zeynep ALAGOZ (Ankara Universitesi)

Prof. Dr. ilkay KUCUKGUZEL (Fenerbahge Universitesi)

Dog. Dr. Keriman OZADALI (Hacettepe Universitesi)

Dog. Dr. Cigdem KARAASLAN KIRMIZIOGLU (Saglik Bilimleri Universitesi)
Dog. Dr. Ziihal KILIC KURT (Ankara Universitesi)

Dog. Dr. Burcu KILIC (Gazi Universitesi)

Dr. Ogr. Uyesi Mahmut GOZELLE (Gazi Universitesi)

YEREL DUZENLEME KURULU / LOCAL ORGANIZING COMMITTEE
Prof. Dr. Fatih ALTUN (Erciyes Universitesi)

Prof. Dr. M. Orhan PUSKULLU (Erciyes Universitesi)

Dog. Dr. ismail CELIK (Erciyes Universitesi)

Dog. Dr. M. ihsan HAN (Erciyes Universitesi)

Dog. Dr. Meryem EROL (Erciyes Universitesi)

Dr. Ogr. Uyesi Hanifa FATULLAYEV (Erciyes Universitesi)

Ars. Gér. Merve YILDIRIM (Erciyes Universitesi)

Ars. Gor. Burak KIRILMAZ (Erciyes Universitesi)

8. Ulusal ve 1. Uluslararasi Katilimli Farmaso6tik Kimya Kongresi | 29-31 Ekim 2026 | Kayseri, Turkiye
8" National and 1* International Pharmaceutical Chemistry Congress | 29-31 October 2026 | Kayseri, Tiirkiye
ufmkk2026.erciyes.edu.tr



BiLiM KURULU/ SCIENTIFIC ADVISORY COMMITTEE
Prof. Adeboye ADEJARE (Saint Joseph's University)

Prof. Vincent C.0. NJAR (University of Maryland)

Prof. Beatriz de PASCUAL-TERESA (Universidad CEU San Pablo)
Prof. Maria Laura BOLOGNESI (University of Bologna)

Prof. Dr. Ayla BALKAN (Bahgesehir Kibris Universitesi)

Prof. Dr. Hiilya AKGUN (Yeditepe Universitesi)

Prof. Maria Emilia SOUSA (Universidade do Porto)

Prof. Dr. Mehmet Varol PABUCCUOGLU (Ege Universitesi)
Prof. Marco Lucio LOLLI (University of Turin)

Prof. Simone CARRADORI (G. d’Annunzio” University of Chieti Pescara)
Prof. Dr. Mehmet TANOL (Altinbas Universitesi)

Prof. Dr. Mine YARIM YUKSEL (istanbul Medipol Universitesi)
Prof. Dr. Nalan GUNDOGDU KARABURUN (Anadolu Universitesi)
Prof. Dr. Rahime SIMSEK (Hacettepe Universitesi)

Prof. Dr. Oya BOZDAG DUNDAR (Ankara Universitesi)

Prof. Dr. Ozlen GUZEL AKDEMIR (istanbul Universitesi)

Prof. Dr. Semra UTKU (Mersin Universitesi)

Prof. Dr. Sultan BAYTAS (Gazi Universitesi)

Dog. Dr. inci Selin DOGAN (Karadeniz Teknik Universitesi)

Doc. Dr. Mehmet KOCA (Atatiirk Universitesi)

8. Ulusal ve 1. Uluslararasi Katilimli Farmaso6tik Kimya Kongresi | 29-31 Ekim 2026 | Kayseri, Turkiye
8" National and 1* International Pharmaceutical Chemistry Congress | 29-31 October 2026 | Kayseri, Tiirkiye
ufmkk2026.erciyes.edu.tr



FOREWORD

It is my great pleasure, on behalf of the Turkish Association of Medicinal and Pharmaceutical
Chemistry (TURKMEDCHEM), to present the Abstract Book of the 8th National and 1st International
Pharmaceutical Chemistry Congress, held in Kayseri, Tiirkiye, on 29-31 October 2026.

This congress marks an important milestone for our scientific community, bringing together
researchers, academicians, pharmaceutical industry professionals, and young scientists from
Tirkiye and abroad to share their knowledge, present their latest research, and discuss emerging
challenges and opportunities in pharmaceutical chemistry and drug discovery.

Pharmaceutical chemistry is a rapidly evolving and interdisciplinary field at the heart of modern drug
discovery. Advances in molecular design, synthetic chemistry, computational approaches, and
artificial intelligence continue to open new horizons for the development of innovative therapeutic
agents. Scientific exchange, collaboration, and the active engagement of young researchers are
essential to advancing this field and addressing future healthcare needs.

The scientific contributions presented in this congress reflect the diversity, creativity, and growing
international visibility of pharmaceutical chemistry research in Tirkiye. We hope that this meeting
will inspire new collaborations, encourage innovative research ideas, and strengthen the scientific
connections within our national and international community.

| would like to express my sincere gratitude to the Rector of Erciyes University, Prof. Fatih ALTUN,
and the Dean of the Faculty of Pharmacy, Prof. Orhan PUSKULLU, for their invaluable support and
hospitality in hosting this congress. My heartfelt thanks also go to the organising and scientific
committees, invited speakers, sponsors, and all participants whose dedication and contributions
made this event a success.

As TURKMEDCHEM, we remain committed to promoting scientific excellence, strengthening
international collaborations, and supporting the next generation of pharmaceutical chemists.

| sincerely hope that this Abstract Book will serve as a valuable scientific resource and that the
knowledge, ideas, and collaborations emerging from this congress will continue to contribute to the
advancement of pharmaceutical chemistry and drug discovery.

Prof. Dr. Zeynep ATES-ALAGOZ
President
Turkish Association of Medicinal and Pharmaceutical Chemistry (TURKMEDCHEM)
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VIIl. ULUSAL VE I. ULUSLARARASI KATILIMLI FARMASOTIK KiMYA KONGRESi PROGRAMI

PROGRAMME OF THE 8™ NATIONAL AND 1% INTERNATIONAL PHARMACEUTICAL CHEMISTRY CONGRESS

29 EKiM 2026 ¢ PERSEMBE / 29 OCTOBER 2026 ® THURSDAY

1.GUN /DAY 1

09:00-10:30 KAYIT / REGISTRATION

ACILIS TORENi / OPENING CEREMONY

Saygl Durusu ve istiklal Marsi / Moment of Silence and the Turkish National Anthem
ACILIS KONUSMALARI / OPENING REMARKS
Prof. Dr. Zeynep ALAGOZ

10:30-11:00 Tirk Farmasétik ve Medisinal Kimya Dernegi Baskani / President, Turkish Association of Medicinal and Pharmaceutical
’ ’ Chemistry

Prof. Dr. M. Orhan PUSKULLU
Erciyes Universitesi Eczacilik Fakiiltesi Dekani / Dean, Faculty of Pharmacy, Erciyes University

Prof. Dr. Fatih ALTUN
Erciyes Universitesi Rektérii / Rector, Erciyes University

ACILIS OTURUMU / OPENING SESSION

11:00-11:40 OTURUM BASKANI / SESSION CHAIR
Prof. Dr. Ayla BALKAN

Dr. Luc VAN HUFTE
NOVALIX & EFMC President, France
“Collaborate to accelerate: METTL3 inhibitor discovery in a changing pharma landscape”

PL1
11:00-11:40

PLAKET VE BELGE TORENI / PLAQUE AND CERTIFICATE CEREMONY

e (Emekli ve Asama Kaydeden Uyelerimiz)
12:00-12:15 KONGRE FOTOGRAF CEKIMI / CONGRESS GROUP PHOTO
12:15-13:30 OGLE YEMEGI / LUNCH

I. OTURUM / SESSION |

13:30-14:55 OTURUM BASKANLARI / SESSION CHAIRS
Prof. Dr. Erden BANOGLU e Prof. Dr. Nilgiin KARALI

Prof. Dr. Marco Lucio LOLLI

PL2 University of Turin, Italy
13:30-14:05 “Innovative approaches for targeting protein disulfide isomerase 3 (PDIA3) in the design of broad-
spectrum antivirals (BSAs)”

Assoc. Prof. Dr. Esen BELLUR ATICI
DEVA Holding A.S., Tiirkiye
“Beyond the synthetic route: impurities, genotoxicity and control strategies in APl development”

Errikos PETSAS

DT1 National and Kapodistrian University of Athens, Greece
14:40-14:55 “Integrated in silico and STD NMR investigations of immuno-neuromodulatory agents targeting
myasthenia gravis and inflammatory pathways”

PL3
14:05-14:40

14:55-15:20 KAHVE ARASI / COFFEE BREAK

Il. OTURUM / SESSION II

15:20-16:45 OTURUM BASKANLARI / SESSION CHAIRS
Dr. Luc VAN HIJFTE e Prof. Dr. Hakan GOKER

Dr. Yves P. AUBERSON
Novartis Pharma AG, Switzerland
“The importance of using proper assays in drug discovery”

PL4
15:20-15:55
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Prof. Dr. Erden BANOGLU

PL5 Gazi University, Tiirkiye
15:55-16:30 “Dismantling TACC3 with novel small molecules: overcoming a multifunctional player in aggressive solid
tumors”

Prof. Dr. Thomas MAVROMOUSTAKOS

OR1 National and Kapodistrian University of Athens, Greece
16:30-16:45 “Design, synthesis and biophysical evaluation of novel sartan derivatives and hybrid molecules against
hypertension”

16:45-17:10 KAHVE ARASI / COFFEE BREAK

Ill. OTURUM / SESSION lII

17:10-18:20 OTURUM BASKANLARI / SESSION CHAIRS
Prof. Dr. ilkay KUCUKGUZEL e Prof. Dr. Tuncagiil ALTUNTAS

Dr. Nadir ULU
Gen ilag ve Saglik Uriinleri, Tiirkiye
“It’s time to wake from hibernation: targeting mitochondria for neurodegenerative diseases”

PL6
17:10-17:45

Assoc. Prof. Dr. Simone CARRADORI
“G. d’Annunzio” University of Chieti Pescara, Italy
“Coumarin hybrids and tail screening for the selective carbonic anhydrase IX and XII inhibition”

PL7
17:45-18:20

18:45-20:00 ACILIS KOKTEYLI / WELCOME RECEPTION

30 EKiM 2026 ¢ CUMA / 30 OCTOBER 2026 * FRIDAY
2.GUN / DAY 2

IV. OTURUM / SESSION IV

09:45-10:45 OTURUM BASKANLARI / SESSION CHAIRS
Prof. Dr. Kadriye BENKLi ® Prof. Dr. Ozlem TEMiZ-ARPACI

Mehmet Murat KISLA
OR2 Ankara Universitesi, Tiirkiye

09:45-10:00 “Indol-benzimidazol tiirevlerinin biyolojik aktiviteleri: topoizomeraz enzimleri ile molekiiler kenetlenme

ve dinamik ¢calismalar”

Dr. Fikriye OZGENCIL

DT2 Gazi Universitesi, Tiirkiye
10:00-10:15 “Yeni nikotinamit fosforiboziltransferaz (NAMPT) inhibitori/sirtuin 1 (SIRT1) aktivatora hibrit
bilesiklerin tasarimi, sentezi ve biyolojik aktivitelerinin belirlenmesi”

Dr. Gézde CINAR
istanbul Universitesi, Tiirkiye
“Indol tiirevi spirotiyazolidinon bilesiklerinin sentezi, yapi tayini ve antiviral aktivitelerinin incelenmesi”

DT3
10:15-10:30

Dr. Merve CAMCI-EREN

OR3 Istanbul Universitesi, Tiirkiye
10:30-10:45 “Kinaz inhibitori 5-stilfamoil-2-indolinon indol hibritleri: tasarim, sentez, sitotoksisite ve etki
mekanizmasi tayinleri”

10:45-11:05 KAHVE ARASI / COFFEE BREAK
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11:05-12:20

DT4
11:05-11:20

DTS
11:20-11:35

DT6
11:35-11:50

OR4
11:50-12:05

T1
12:05-12:20

12:20-13:30

13:30-14:45

DT7
13:30-13:45

DT8
13:45-14:00

DT9
14:00-14:15

OR5
14:15-14:30

OR6
14:30-14:45

14:45-15:15

V. OTURUM / SESSION V
OTURUM BASKANLARI / SESSION CHAIRS
Prof. Dr. Meral TUNGBILEK e Prof. Dr. Giilgiin AYHAN-KILCIGIL

Dr. Pinar KUL KARADENIZLI

Ankara Universitesi, Tiirkiye

“Yeni bazi pirin nikleobaz ve nikleozit analogu bilesiklerin sentez, yapi aydinlatiimasi, over kanser
hicrelerindeki sitotoksik aktiviteleri ve etki mekanizmalari tGizerinde ¢alismalar”

Dr. Merve ZENGIN
Hacettepe Universitesi, Tiirkiye
“5-Slibstitiie-2-metilbenzensiilfonamit tiirevlerinin sentezi ve farmakolojik aktivite calismalar”

Dr. Asu Biisra TEMIZER-KESER

istanbul Universitesi, Tiirkiye

“Tirozin kinaz inhibitoru arilstilfonamid artigi tasiyan 2-indolinon tiirevlerinin tasarimi, sentezi ve
biyolojik etkilerinin incelenmesi”

Prof. Dr. Isik Didem KARAGOZ
Gaziantep Universitesi, Tiirkiye
“Cytotoxic activities of sulfonyl thiosemicarbazide derivatives”

Paul GIRGIS

Elsevier
Beyond Search: How Al Is Changing the Way We Discover Science

OGLE YEMEGI - POSTER SUNUMLARI / LUNCH - POSTER PRESENTATIONS

VI. OTURUM / SESSION VI

OTURUM BASKANLARI / SESSION CHAIRS
Prof. Dr. Nuray GUZELDEMIRCi e Prof. Dr. Burcu GALISKAN

Dr. Tugge CINEK

istanbul Universitesi, Tiirkiye

“Tirozin kinaz inhibitoru 1-benzil-2-indolinon indol hibritlerinin tasarimi, sentezi ve biyolojik etkilerinin
incelenmesi”

Dr. Beyza DUZLEYEN

Izmir Kétip Celebi Universitesi, Tiirkiye

“Norodejeneratif hastaliklarin tedavisinde etkili olabilecek yeni hidroksipiridinon tiirevlerinin sentezi ve
biyolojik aktivitelerinin degerlendirilmesi”

Dr. Ferhat GUNES

Gazi Universitesi, Tiirkiye

“Bazi 2-silfaniliden-2,3-dihidropirimidin-4(1H)-on tiirevlerinin sentezi ve nétral sfingomiyelinaz ile
kolinesteraz enzimleri lizerine etkilerinin incelenmesi”

Dr. Faika BASOGLU

Yakin Dogu Universitesi, Kuzey Kibris Tiirk Cumhuriyeti

“Development of small molecule inhibitors targeting PD-1/PD-L1 to restore T-cell activation and
combat lung cancer”

Emine Merve AKKAYA

Tokat Gaziosmanpasa Universitesi, Tiirkiye

“Design, synthesis, and analgesic—anti-inflammatory evaluation of novel thioether and ether
derivatives bearing an N-aminotriazole moiety”

KAHVE ARASI / COFFEE BREAK
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VIl. OTURUM / SESSION ViI

15:15-16:15 OTURUM BASKANLARI / SESSION CHAIRS
Prof. Dr. Bedia KAYMAKGIOGLU e Prof. Dr. Vildan ALPTUZUN

Dr. Lala AHMADOVA

DT10 istanbul Universitesi, Tiirkiye
15:15-15:30 “Tamor iliskili insan karbonik anhidraz IX ve XIl izoenzimlerinin gligll ve segici inhibitorleri olarak
benzensiilfonamid igeren yeni triazol-tiyosemikarbazon tiurevleri”

Zafer BULUT

DT11 Gaziantep Universitesi, Tiirkiye
15:30-15:45 “Thiosemicarbazones as multi-target enzyme inhibitors: synthesis, biological evaluation, molecular
docking study”

Dog. Dr. Géknil Pelin COSKUN SAHIN
Acibadem Mehmet Ali Aydinlar Universitesi, Tiirkiye
“Development and application of an LC-MS/MS-based in vitro glucuronidation assay”

OR?7
15:45-16:00

Hiiseyin KOSKER
Izmir Kétip Celebi Universitesi, Tiirkiye
“Bazi tiyazolopirimidin tlrevlerinin antikanser aktivitesi ve FGFR inhibisyon potansiyeli”

(0]3¢:]
16:00-16:15

19:30 GALA YEMEGI / GALA DINNER
31 EKiM 2026 ® CUMARTESI / 31 OCTOBER 2026 * SATURDAY

3.GUN /DAY 3
10:00-13:00 SERBEST KURSU / OPEN FORUM

PROF. DR. NINGUR NOYANALPAN ANMA OTURUMU
KONGRE SONUC BILDIRGESININ OKUNMASI VE KAPANIS / CLOSING CEREMONY

13:00-14:00

Davetli Konugsma / Plenary Lecture

Doktora Tezi / Doctoral Thesis m Ozgiin Aragtirma / Original Research
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POSTER SUNUMLARI / POSTER PRESENTATIONS

30 Ekim 2026 / 30 October 2026

Antimikobakteriyel aktivite gostermesi beklenen yeni tiyazol-akrilonitril tiirevlerinin sentezi ve biyolojik
P1 aktivite galismalar
Rumeysa YONAR, Keriman Ozadali SARI, Seyma NiGiz, Ceren OZKUL, Vagolu Siva KRISHNA, Jan MONCOL

Design, synthesis and evaluation of COX inhibitory activity and antiproliferative effects of novel

p2 ibuprofen/1,2,4-triazole hybrids
Aylin BALABAN OZDOGAN, Ahmet AVCI, Begiim Nurpelin SAGLIK OZKAN, Abdullah Burak KARADUMAN, Nesrin GOKHAN
KELEKCI, Birsen TOZKOPARAN

Synthesis and tyrosinase inhibitory activities of novel compounds carrying 4-(4-fluorobenzyl)piperazine
P3 fragment
Esin AKDEMIR YILMAZ, Suna SABUNCUOGLU, Gézde GIRGIN, Oya UNSAL TAN

Yeni bazi pirimidin niikleobaz ve niikleozit analogu bilesiklerin sentez, yapi aydinlatmasi ve over kanser
P4 hiicrelerinde sitotoksik aktiviteleri lizerinde ¢alismalar
Hilal ZIVALI, Arya AKDAG, Biisra DEMIRKAN, irem DURMAZ SAHIN, Meral TUNCBILEK

Yeni kinazolinon tiirevlerinin tasarimi, sentezi ve EGFR kinaz inhibisyon aktivitelerinin in vitro ve in silico
P5 ¢alismalarla degerlendirilmesi
Aybiike Ziileyha KAYA, Asaf Evrim EVREN, Giilsen AKALIN-CIFTCI, Leyla YURTTAS

Discovery and in silico evaluation of D4Z: a novel multitarget small-molecule lead modulating cardiometabolic
P6 and inflammatory pathways
Errikos PETSAS, Thomas MAVROMOUSTAKOS, Christos T. CHASAPIS

Yeni 1,3-tiyazolidin-4-on tiirevlerinin sentezi ve multipl miyelom hiicre hatlarina karsi antiproliferatif
etkilerinin degerlendirilmesi

Ece GELIM, Cemil Caner ARIKAN, Necla KULABAS, Asuman SUNGUROGLU, Tiilin OZKAN, Kiibra Gayret ASLAN, Cihangir
GORGUN, ilkay KUCUKGUZEL

P7

Synthesis, structural elucidation, and evaluation of biological activities of some novel indole-derivative
P8 compounds
Ramazan TUNC, Elif INCE ERGUC, Beyza YILMAZ, Betiil TEKINER GULBAS, Hande GURER ORHAN, Sibel SUZEN

Design, synthesis, and analgesic—anti-inflammatory evaluation of novel thiazol-4-one acetic acid hybrid
P9 analogues
Serifali GUNGOR, Asaf Evrim EVREN, Ahmet Cagri KARABURUN, Nalan GUNDOGDU-KARABURUN

Yeni tiyazol tiirevi bilesiklerin tasarimi, sentezi ve antikanser etkinliklerinin aragtiriimasi
Berkant KURBAN, Derya OSMANIYE, Serkan LEVENT, Begiim Nurpelin SAGLIK OZKAN, Yusuf OZKAY, Zafer Asim KAPLANCIKLI

P10

Synthesis of novel heterocyclic derivatives and in silico/in vitro evaluation of their cholinesterase and
P11 carbonic anhydrase inhibitory potential
Erol AKGUN, Zehra AYDIN, Selcan KILICOGULLARI, Necla KULABAS, Rilya SAGLAMTAS, Hiilya AKINCIOGLU, Sevil SENKARDES

N-Heteroaromatik benzensiilfonamit tiirevi bir bilesigin sentez ve biyolojik aktivite ¢alismalari
Ozgiil KUCUK, irem TATAR, Giilsah BAYRAKTAR, Sirin Uysal OL

P12

Design, synthesis and biological activity studies on a novel tacrine-isatin hybrid against Alzheimer’s disease
Berivan MULA, Giilsah BAYRAKTAR, Vildan ALPTUZUN

P13
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P14

P15

P16

P17

P18

P19

P20

P21

P22

P23

P24

P25

P26

P27

Development of novel competitive, nonpeptidic SARS-CoV-2 Mpro inhibitors with improved aqueous
solubility
Zafer SAHIN, Mario RIVERA, Yanli YANG, Ken LIU, Géknil P. C. SAHIN, John BACSA, Stephen C. PELLY, Dennis C. LIOTTA

Identification of a potent apo-selective IDO1 inhibitor for anticancer combination therapy
Nehir OZBEN, Yi-Hsien LIU, Chun Hei Antonio CHEUNG, Suat SARI

Synthesis of disubstituted triazolopyrimidine derivatives and their activity against gastrointestinal system
cancers
Melek KAYA, Adile Buse ANDAC AKTAS, Gizem CALIBASI KOCAL, Hiiseyin iSTANBULLU

In vitro evaluation of the cytotoxicity and anticancer activity of novel 2-bromothiazolopyrimidine-5-amine
derivatives in U87 human glioblastoma cells
Serife Ezgi CETIN, Irmak BAYAZIT, Giilsah EREL-AKBABA, Giilsah BAYRAKTAR, Hiiseyin ISTANBULLU

Design, synthesis, and in silico evaluation of novel sulfonamide-chalcone hybrids as dipeptidyl peptidase-4
(DPP-4) inhibitors

Bedia KOCYiGIiT-KAYMAKCIOGLU, Emine Elcin ORUC-EMRE, Zafer BULUT, Melike BILGE, Demet TASDEMiR, Fatih TOK, Gizem
Tatar YILMAZ, Aysegil KARAKUCUK-IYIDOGAN

Synthesis, enzyme inhibitory and antioxidant activities of novel sulfonyl thiosemicarbazide derivatives
Zafer BULUT, Nedime YANG, Yusuf SICAK, Aysegiil KARAKUCUK-iYIDOGAN, Emine Elcin ORUC-EMRE

Synthesis and structural elucidation of novel amidine derivatives derived from 4-cyanophenol via Pinner
reaction
Samet EVYAPAN, Aysegiil KARAKUCUK-IYIDOGAN, Emine Elcin ORUC-EMRE

Design, synthesis, molecular modeling, and in vitro studies of novel chalcones bearing sulfonate group as
protein tyrosine phosphatase 1 (PTP-1B) inhibitors

Sevilay KIRKGOZ, Bedriye Seda KURSUN AKTAR, Emine Elgin ORUC-EMRE, Demet TASDEMIR, Dilara KULEKCI, Gizem Tatar
YILMAZ, Zafer BULUT, Aysegiil iYiDOGAN

Identification of a potential xanthine oxidase inhibitor through functional-group-guided virtual screening
Kibra CALISKAN

Cok agamali sanal tarama yaklasimiyla poli(ADP-riboz) glikohidrolaz (PARG) inhibitorii gelistiriimesine yonelik
potansiyel hit bilesiklerin belirlenmesi
Emine Yekta YILMAZ, Deniz LENGERLI

Computational identification of selective epoxide hydrolase inhibitors of LTA4H via docking and molecular
dynamics
Emine Yekta YILMAZ, Azize Gizem ERGUL

Synthesis, molecular docking, and EGFR inhibitory activity of novel thiazolo[3,2-b][1,2,4]triazole derivatives
Ahmet AVCI, Remzi Okan AKAR, Nesrin GOKHAN-KELEKCI, Engin ULUKAYA, Birsen TOZKOPARAN

In vitro and in silico evaluation of N-acylhydrazones as dual aromatase/COX inhibitors with potential
relevance to breast cancer

Hayriinnisa TASCi, Begiim Nurpelin SAGLIK OZKAN, Abdullah Burak KARADUMAN, Birsen TOZKOPARAN, Nesrin Gékhan
KELEKCI

Design and synthesis of novel 7-(4-methylbenzyloxy)coumarin derivatives as multitarget anticancer agents: in
silico evaluation
Merve ZENGIN, Esin Akdemir YILMAZ, Ahmet AVCI, Ebru Kogak ASLAN
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Wild-type EGFR inhibitori olarak yeni kinoksalin—tiyadiazol tiirevlerinin tasarimi, sentezi ve molekiiler
P28 modelleme ¢aligmalarn

ilcim CEYHUN, Arzu HIDIR, Berkant KURBAN, Derya OSMANIYE, Serkan LEVENT, Yusuf OZKAY, Zafer Asim KAPLANCIKLI

Design, synthesis, COX-1/COX-2 inhibition, antiproliferative activity, and molecular modelling of novel
P29 flurbiprofen-based 1,2,4-triazole acetamides

Tasneem HOSNI, Begiim Nurpelin SAGLIK OZKAN, Abdullah Burak KARADUMAN, Pouria ZARRIN, Birsen TOZKOPARAN, Nesrin
GOKHAN KELEKCI

Yeni N,N,N'-trisuibstitiie (tiyo)iire tiirevlerinin tasarimi, sentezi ve in silico degerlendirmesi
ilayda KILIC, Giilsah KARAKAYA

P30

Yeni nesil fenalenon-siilfonamit hibritlerinin sentezi, in vitro etkilerinin belirlenmesi ve fotodinamik terapi
P31 uygulamalan
Mustafa AYDIN, Merve SAYLAM

Research on semaxinib Au(lll) and Pt(ll) complexes bearing 4-dihydroxyboryl-DL-phenylalanine derivatives

P32 Tugce CINEK, G6zde CINAR, Celile Dervisoglu OZDEMIR, Abdullah Burak KARADUMAN, Ayfer Biisra BENKLI, Begiim Nurpelin
SAGLIK OZKAN, Kadriye BENKLI

Design and synthesis of hydrazone-linked quinoline-thiazole hybrids as antimicrobial candidates: DNA
P33 gyrase/CYP51A1 targeting and SEM-based morphological investigation
Emine Merve AKKAYA, Ulkiiye Dudu GUL, Yusuf OZKAY, Asaf Evrim EVREN

Yeni piperazin-1,2,4-triazol hibritlerinin sentezlenmesi ve sitotoksik aktivitelerinin degerlendirilmesi

P34 P
Beyzanur TUTUS, Asaf Evrim EVREN, Giilsen Akalin CIFTCI, Leyla YURTTAS
P35 Yeni tiyadiazol-siilfonamid tiirevlerinin sentezi, karakterizasyonu ve antikanser etkilerinin degerlendirilmesi

Bilge CIFTCI, Derya OSMANIYE, Serkan LEVENT, Biisra Korkut CELIKATES, Yusuf OZKAY, Zafer Asim KAPLANCIKLI

Activity-guided design, synthesis, and evaluation of novel thiophene-containing hydrazide-hydrazone
P36 derivatives as cholinesterase inhibitors
Zafer BULUT, Aysegiil KARAKUCUK-IYIDOGAN, Yusuf SICAK, Emine Elgin ORUG-EMRE

Synthesis and characterization of novel chalcone-based 4-nitrobenzenesulfonate derivatives

P37 Zafer BULUT, Miizeyyen AKA, Bedriye Seda KURSUN AKTAR, Emine Elgin ORUC-EMRE, Demet TASDEMIR, Dilara KULEKCI,
Gizem TATAR YILMAZ, Aysegiil KARAKUCUK-iYIDOGAN

Synthesis of benzimidazole-1,3,4-oxadiazole hybrids and evaluation of their antiproliferative effects in breast
P38 cancer cell lines
Mahmut GOZELLE, Sevval YAMAN, Ziileyha ARSLAN, Yaprak Dilber SIMAY DEMIR

Design, synthesis, and cholinesterase inhibitory evaluation of novel 5-(benzylthio)-1,3,4-thiadiazole
P39 derivatives
Mahmut GOZELLE, Burcu KILIC

2-(4-Klorofenil)-1H-benzo[d]imidazol tiirevi bilesiklerin sentezi ve antikanser etkinliklerinin arastiriimasi
Arzu HIDIR, Derya OSMANIYE, Serkan LEVENT, Begiim Nurpelin SAGLIK OZKAN, Yusuf OZKAY, Zafer Asim KAPLANCIKLI

P40

Synthesis and in silico and in vitro evaluation of some thiadiazole-containing derivatives as potential
P41 antimicrobial agents
irem OZMEN, Asaf Evrim EVREN, Leyla YURTTAS, Ulkiiye Dudu GUL

ibandronat-Cu(ll) komplekslesmesine dayanan UV-Vis spektrofotometrik tayini icin kompleks olusum
P42 sartlarinin arastiriimasi
Erdal DINC, Murat UYE, Asiye UCER
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Comparison of manual and automated sample preparation for LC-MS/MS determination of metformin
P43 according to ICH M10
Elif Basak TUNCER, ismail USTUNEL, Berrak GUNEY, Nesrin YUZUAK OKATAN, Onursal SAGLAM

DPP-4 inhibitérii igeren farmasotik formiilasyonlarda N-nitroso safsizhiginin (NTTP) tayini i¢in hassas LC—
P44 MS/MS yontemi gelistirilmesi ve validasyonu

Hande YOLDAS, Bengi USLU

Design, synthesis, and evaluation of the cytotoxic activity of a series of amino acid derivatives
Sema YILMAZ ADIN, Guliz ARMAGAN, Ozlem AKGUL

P45

Activity of novel 2-(naphthalen-2-yloxy)-N-(substituted phenyl)acetamide derivatives
Merve Oykii EYTEMIS, Petek Nur ABIZ, irem Durmaz SAHIN, Mine YARIM

P46

4-Metilpirazol oksim eter tiirevlerinin sentezi ve glioma hiicreleri iizerine aktivitesinin in vitro ve in siliko
P47 yontemlerle degerlendirilmesi
Merve GUL, Mehmet Abdullah ALAGOZ, Ceylan HEPOKUR, Oztekin ALGUL

Design, synthesis, and structural characterization of novel hydroxylated thiosemicarbazone derivatives

P48 - T

Nursena SEKERCIOGLU, Zafer BULUT, Emine Elgin ORUC-EMRE, Aysegtil KARAKUCUK-IYIDOGAN

Synthesis, in vitro evaluation, and molecular docking studies of novel chalcones carrying sulfonate groups as
P49 potential PTP-1B inhibitors

Miizeyyen AKA, Zafer BULUT, Bedriye Seda KURSUN AKTAR, Emine Elcin ORUC-EMRE, Demet TASDEMIR, Dilara KULEKCI,
Gizem TATAR YILMAZ, Aysegiil IYIDOGAN

Design, synthesis, and antimicrobial evaluation of 2-aminoethylmorpholine-derived thioureas and 1,3-
P50 thiazolidine-4,5-dione derivatives
Refiye Eda BULUT, ibrahim Halil KILIC, Aysegiil KARAKUCUK-iYIDOGAN, Emine Elgin ORUC-EMRE, Aycan YiGIT CINAR

In vitro antimicrobial screening of a novel series of imidazole- and pyrazole-bearing oxime ethers against
P51 bacteria, Candida species and dermatophytes
Melizsa MELIZSA, Zeynep OZDEMIR, Ade ARSIANTI, Simone CARRADORI, Paola ANGELINI

Synthesis, characterization and DPPH radical scavenging activity of novel Schiff base derivatives

P52 2
Sevval ERYILMAZ, Sevval Ruken BALTACI, Fatih TOK, Bedia KAYMAKCIOGLU

Yeni tiyazol-piperazin hibrit tiirevlerinin sentezi ve kolinesteraz inhibitor aktivitelerinin degerlendirilmesi
Burak KIRILMAZ, Leyla PASAYEVA FATULLAYEV, Ammar Bahru MOHAMMED, Hanifa FATULLAYEV

P53

Not / Note: Sunumu gerceklestirecek yazar(lar)in adi alti gizili olarak gésterilmistir. / The presenting author(s) are underlined.
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DAVETLIi KONUSMA / PLENARY LECTURE PL1

COLLABORATE TO ACCELERATE: METTL3 INHIBITOR DISCOVERY IN A CHANGING
PHARMA LANDSCAPE

Luc Van Hijfte
16, rue d’Ankara, 67000 Strasbourg, France

Ivhijfte@novalix.com

Over the past four decades, the pharmaceutical industry has undergone profound transformations, each
reshaping the way innovative medicines are discovered and developed. The traditional model of fully
integrated pharmaceutical companies, where all research activities were conducted in-house, has
progressively evolved into a highly interconnected ecosystem built on open innovation, strategic
partnerships, and external collaboration.

As large pharmaceutical companies have significantly reduced their investments in early-stage research,
much of today's innovation originates from a dynamic network of academic institutions, biotechnology
companies, contract research organizations (CROs), and venture capital-backed ventures. This new Pharma
R&D engine relies on complementary expertise, shared risk, and collaborative approaches to accelerate the
delivery of novel therapies to patients.

This presentation will discuss the evolution of the drug discovery landscape and the emerging roles of the
different stakeholders within this ecosystem. It will further illustrate how such partnerships can create value
through a case study describing the successful collaboration between Agemia and Novalix, which led to the
discovery of novel METTL3 inhibitor series, highlighting the power of combining complementary
technologies, scientific expertise, and innovative ways of working.
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INNOVATIVE APPROACHES FOR TARGETING PROTEIN DISULFIDE ISOMERASE 3
(PDIA3) IN THE DESIGN OF BROAD-SPECTRUM ANTIVIRALS (BSAS)

lole Mannella?, Giulia Bononi,” Giulia Sibille,® Erika Plicanti,® Fabio Testori, Giusy L. Fratello,®
Arianna Maggiora,* Stefano Sainas,* Marta Giorgis,? Donatella Boschi,? Riccardo Miggiano, Miriana
Di Stefano,® Lisa Piazza,” Carlotta Granchi,? Giulio Poli,? Tiziano Tuccinardi,” Valeria Di Bussolo,?
Giulia Freer,® Mauro Pistello,® Davide M. Ferraris, Giorgio Gribaudo,”
Filippo Minutolo®, Marco L. Lolli?
“Department of Drug Science and Technology, University of Torino, Italy
bDepartment of Pharmacy, University of Pisa, Pisa, Italy
‘Department of Life Sciences and Systems Biology, University of Turin, Turin, Italy;
dDepartment of Pharmaceutical Sciences, University of Eastern Piedmont 28100, Novara, Italy
€Centre for Instrumentation Sharing, and Retrovirus Center Dept. of Translational Research and New Technologies in
Medicine and Surgery, Univ. of Pisa, Pisa, Italy;

marco.lolli@unito.it

To address global pandemic preparedness, research is shifting towards Host-Targeting Antivirals (HTAs) to
develop Broad-Spectrum Antivirals (BSAs). Unlike traditional antivirals that target rapidly mutating viral
components, often leading to drug resistance, HTAs inhibit highly conserved host mechanisms, such as the
Endoplasmic Reticulum's protein folding machinery. Protein disulfide-isomerase A3 (PDIA3) catalyzes the
vital "disulfide shuffling" (isomerization) of nascent glycoproteins, a universal requirement for viral envelope
proteins, such as the hCoV Spike or IAV HA, to achieve their correct, infectious 3D fold. By inhibiting PDIA3,
we halt this maturation process, trapping viral glycoproteins in misfolded states and thereby neutralizing viral
infectivity, designing Broad-Spectrum Antivirals.[1] A campaign dedicated to the identification of PDIA3 drug-
like inhibitors, started from a rigorous screening campaign of over 1,600 compounds, validated PDIA3 as a
therapeutic target and identifies a series of chemotypes. In particularly, this talk is focused on the hit-to-lead
process that identified the lead candidate AV22 [2] as well as backups candidates owing benzoisothiazoles or
sulfonamide structures. As a first-in-class non-covalent inhibitor, AV22 demonstrates nanomolar antiviral
efficacy, a robust drug-like profile, and an incredibly high selectivity index (SI). All the process will be
presented and fully detailed, together with a comment on the future opportunities in targeting PDIA3.

Endoplasmic Reticulum (ER) Proper Spike Maturation Infectious Coronavirus

SH HS—S-S

Disulfide bond
formation

sH Hs Y11/

—

AV22 binds PDIA3
(in silico modeling) Altered Spike Maturation Non-Infectious Coronavirus
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BEYOND THE SYNTHETIC ROUTE: IMPURITIES, GENOTOXICITY AND CONTROL

STRATEGIES IN APl DEVELOPMENT
Esen Bellur Atici®P

°DEVA Holding A.S., R&D Center, 59510 Kapakli, Tekirdag, Tiirkiye
bGebze Technical University, Faculty of Science, Chemistry Department, Gebze, Kocaeli, Tiirkiye
ebellur@deva.com.tr

The development of an active pharmaceutical ingredient (API) is not limited to establishing an efficient
synthetic route; it requires a comprehensive understanding of how process chemistry influences impurity
formation, fate, purge, and ultimately the quality and safety of the drug substance [1]. As process
development progresses from laboratory synthesis to a robust manufacturing process, impurity management
becomes an integral part of route selection, process optimization, analytical strategy, and control strategy.

This presentation will provide a risk-based perspective on impurity management in APl development,
focusing on the interplay between process chemistry and impurity control. The formation and fate of process-
related impurities will be considered in the context of reaction pathways, process parameters, downstream
transformations, and purge capability. Approaches for impurity identification and characterization, together
with the integration of process understanding and analytical data into impurity risk assessment, will be
discussed [2-6].

Particular emphasis will be placed on potentially genotoxic impurities and the practical application of the
principles described in ICH M7, including structural alerts, experimental evidence, acceptable intake
concepts, and risk-based control strategies [1-6]. The challenges associated with translating a theoretical
structural concern into a scientifically justified assessment will be explored, highlighting the importance of
considering impurity formation, exposure, fate, and removal within the overall manufacturing process.

Selected examples from pharmaceutical process and APl development will illustrate how impurity knowledge
can guide synthetic route selection, process design, optimization of impurity purge, analytical control, and
specification setting [2-6]. These examples will demonstrate that effective impurity control is most robust
when it is designed into the process from the early stages of development rather than addressed solely
through end-product testing.

Acknowledgements: The author gratefully acknowledges the management of DEVA Holding A.S., istanbul, Tirkiye, for
their support.
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THE IMPORTANCE OF USING PROPER ASSAYS IN DRUG DiSCOVERY
Yves P. Auberson
Novartis Pharma AG, Global Drug Discovery Lichtstrasse 35, Forum 1, 4056 Basel Switzerland
yves.auberson@novartis.com

Drug discovery is slow, costly and prone to attrition. De-risking it starts with defining the target candidate
profile early and implementing assays that answer the critical questions: does the compound reach its target,
stay long enough, and reach a safe, efficacious concentration? The discovery of LML134, an H3 receptor
inverse agonist for narcolepsy, illustrates this: a stringent occupancy profile, backed by receptor occupancy,
mechanistic and EEG efficacy assays led to the identification of a clinical drug candidate.™

N\) LML134

Can in silico models replace such assays? So far, machine learning works for predicting physicochemical
properties but not for those related to biology. We will discuss why when looking at the prediction of
pharmacokinetic half-life with a proportionality equation combining clearance, protein binding and
membrane affinity.?) While failing on a large dataset, it improved after data curation, and correlated well
only within chemical series. Data quality and scope remain serious bottlenecks, keeping drug optimization a
collaborative art requiring the skills of experienced medicinal chemists.
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DISMANTLING TACC3 WITH NOVEL SMALL MOLECULES: OVERCOMING A
MULTIFUNCTIONAL PLAYER IN AGGRESSIVE SOLID TUMORS

Erden Banoglu,? Burcu Caliskan,? Deniz Lengerli,? Kiibra Caliskan,® Ozge Akbulut,b Ozge Saatgi,”
Chaemin Lim,¢ Sridhar Vempati,© Ozgiir Sahin®

9Gazi University, Faculty of Pharmacy, Department of Pharmaceutical Chemistry, Ankara, Turkey

bDepartment of Biochemistry and Molecular Biology, College of Medicine, Hollings Cancer Center,
Medical University of South Carolina, Charleston, SC 29425, USA

‘A2A Pharmaceuticals, Inc., 1185 Avenue of the Americas, New York, NY 10036, USA

banoglu@gazi.edu.tr

TACC3 governs microtubule and centrosome dynamics, fueling chromosomal instability and aggressive tumor
progression. Through a network of protein partners, it also shapes the DNA damage response,
hematopoiesis, epigenetics, and immune regulation. Genetic suppression of TACC3 arrests cancer cell growth
in vitro and in vivo, nominating it as a compelling target in hard-to-treat malignancies — yet one long
considered undruggable.

Combining phenotypic screening with rational design, we developed BO-264, a first-in-class small molecule
that selectively blocks TACC3 protein—protein interactions. Binding assays and kinome profiling confirmed its
selectivity, and the compound disrupts TACC3 complexes with Clathrin/KIFC1 and MBD2/HAT,
simultaneously derailing mitosis, DNA damage repair, and epigenetic control. Systematic structure—activity
relationship studies on the BO-264 scaffold delivered a clinical compound, AO-252, now in Phase | clinical
trials with A2A Pharmaceuticals (NCT06136884).
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IT’S TIME TO WAKE FROM HIBERNATION: TARGETING MITOCHONDRIA FOR
NEURODEGENERATIVE DISEASES

Nadir Ulu?,Daniél H. Swart?<, Zafer Sezer®¢, Ahmet inal®¢, Mustafa M. Maziciogluf, Serhat Kozlu?,
Sedat Altugg, Adrianus C. van der Graaf®, Rob H. Henning®, Daan J. Touw®", Guido Krenning®*,
Murat Emre?

?Gen llag ve Saglik Uriinleri A.S., Ankara, Tiirkiye, "Department of Clinical Pharmacy and Pharmacology,
University of Groningen, University Medical Center Groningen, Groningen, The Netherlands, ‘Sulfateq B.V.,
Groningen, The Netherlands, °Department of Pharmacology, Faculty of Medicine, Erciyes University, Kayseri,
Tiirkiye, ¢Hakan Cetinsaya Good Clinical Practice and Research Centre (IKUM), Kayseri, Tiirkiye, 'Department
of Family Medicine, Faculty of Medicine, Erciyes University, Kayseri, Tiirkiye, 9Department of Pharmacology,
Faculty of Medicine, Demirodlu Bilim University, istanbul, Tiirkiye, "Department of Pharmaceutical Analysis,
Groningen Research Institute of Pharmacy, University of Groningen, Groningen, The Netherlands,
iDepartment of Neurology, istanbul Faculty of Medicine, Istanbul University, Istanbul, Tiirkiye

n.ulu@genilac.com

During hibernation, mammalian tissues and blood cells are protected from oxidative stress—induced damage
through profound metabolic adaptations that markedly reduce oxygen consumption and nutrient
requirements [1,2]. These adaptations contribute to the maintenance of cellular integrity and function during
prolonged periods of hypometabolism and hypothermia [3]. SUL compounds represent a novel class of
chemical agents with potential applications in cellular preservation and protection. These compounds have
the potential to address significant unmet medical needs across several therapeutic and biomedical areas,
including indications with substantial clinical potential [4]. The development of SUL compounds is grounded
in biological principles derived from hibernation research, particularly the mechanisms by which hibernating
mammals maintain cellular integrity and viability during profound hypometabolism, hypoxia, hypothermia,
and oxidative stress [3].

The objective of this Phase | study was to investigate the safety, tolerability and pharmacokinetics (PK) of
SUL-238 in plasma and cerebrospinal fluid (CSF) following oral administration of single and multiple doses in
healthy subjects aged >40 years.

A single-center, randomized, double-blind, placebo-controlled First-in-Human (FIH) study was conducted in
four parts (N=83). In Part 1, single ascending doses ranging from 50 mg to 2000 mg were evaluated. In Parts
2 and 2B, single-dose PK and the food effect were evaluated at doses of 1000 mg and 2000 mg, respectively.
In Part 3, the Multiple Dose phase, two cohorts received either 2000 mg twice daily (bid) or 1500 mg three
times daily (tid) for 14 days.

SUL-238 was well tolerated with no serious adverse events (AEs) reported. The majority of AEs were mild to
moderate in severity and unrelated to SUL-238. SUL-238 was rapidly absorbed and systemic exposure
increased with increasing dose. Elimination occurred through both renal and fecal excretion. SUL-238 crossed
the blood-brain barrier and demonstrated substantial penetration into the CSF, which correlated with plasma
exposure. Repeated administration of 1500 mg tid resulted in a more favorable PK profile with significant CSF
exposure.
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COUMARIN HYBRIDS AND TAIL SCREENING FOR THE SELECTIVE CARBONIC
ANHYDRASE IX AND XII INHIBITION

Simone Carradori

Department of Pharmacy, “G. d’Annunzio” University of Chieti-Pescara, via dei Vestini 31, 66100 Chieti,
Italy

simone.carradori@unich.it

Carbonic Anhydrases (CAs) represent regulators of cell adaptation to hypoxia, pH regulation, and metabolic
fitness. Among cancers, lung cancer, multiple myeloma and melanoma are sustained by hypoxia-driven
metabolic adaptation, extracellular acidification, and redox imbalance. Tight regulation of tumor extracellular
pH, also mediated by Carbonic Anhydrases IX and XlI, is crucial for cancer cell survival, progression, and
stemness, making these two isoforms attractive therapeutic targets. We designed and synthesized three
libraries of terpenoid-based hybrids by connecting terpenoids with either the natural coumarin umbelliferon
or the 2,2'-dipicolylamine (DPA) scaffold [1,2]. This chemical strategy aimed to selectively inhibit tumor-
associated CAs IX/XIl through coumarin- or DPA-mediated recognition, while tail and linker fragments were
introduced to enhance lipophilicity, membrane permeability, and potential redox-modulating properties. The
compounds were tested by a Stopped-Flow assay for CA inhibition, in cell-based assays for anti-proliferative
properties and by means of several anti-oxidant/anti-inflammatory assays. The most active compounds,
connecting the coumarin core to a terpenoid tail (vanilloid derivatives), inhibited the targeted CAs in the
nanomolar range, showing higher selectivity over off-target isoforms (I and Il). In studies performed on cancer
cell lines, selected derivatives reduced viability and displayed favorable selectivity over normal cells. In silico
investigations suggested that the compounds were able to interact selectively with the target enzymes.
Collectively, these results support a dual-targeting strategy in which selective inhibition of tumor-associated
CAs, combined with redox/inflammation modulation, interferes with adaptive mechanisms of cancer cells,
providing a rational framework for the development of efficacious agents against metabolically resilient
malignancies.
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Myasthenia Gravis (MG) is a chronic autoimmune neuromuscular disorder characterized by muscle weakness
and fatigue primarily caused by autoantibodies against the acetylcholine receptor. Current therapeutic
management relies on symptomatic treatment with acetylcholinesterase (AChE) inhibitors,
immunosuppressive corticosteroids and antimetabolites; however, these agents frequently exhibit off-target
toxicities, lack target selectivity, and fail to provide comprehensive disease-modifying outcomes [1].

The primary objective of this study is to explore the multi-target repurposing potential of established MG
drugs -namely azathioprine, prednisone and pyridostigmine- and identify novel structural analogues capable
of simultaneously modulating cholinergic transmission and chronic inflammatory cascades while preserving
a favorable safety profile [2].

A multidisciplinary strategy was implemented combining ligand-based virtual screening, Extra Precision
Induced Fit Docking (Maestro Schrodinger 2021-2) and 200 ns Desmond Molecular Dynamics (MD)
simulations across a panel of key biological targets (AChE, 5-LOX, 15-LOX, LOX-1 and COX-1 as a counter-
screen). Biophysical validation was conducted via 1D 'H Saturation Transfer Difference (STD) NMR
spectroscopy to map the binding epitopes and determine dissociation constants (K4) through non-linear
Langmuir regression [3].

Virtual screening revealed a novel prednisone-derived analogue, displaying exceptional multi-target affinity
toward AChE (-15.585 kcal/mol) and 5-LOX (-14.135 kcal/mol), with persistent trajectory stability throughout
200 ns MD simulations (RMSD < 3.5 A) and favorable ADMET metrics, including peripheral restriction (logBB
= -0.011). These findings substantiate these scaffolds as promising polypharmacological leads bridging
neuroprotection, enzymatic inhibition and immunomodulation.
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Kanser hiicrelerinde artan metabolizma, blylime ve NAD* tiiketen enzim aktivitesi, NAD*'Iin normal hiicrelere
kiyasla daha hizli tiikenmesine ve bu hiicrelerin NAD* eksikligine karsi daha hassas hale gelmesine neden
olmaktadir. Bu nedenle, ana NAD" sentez yolaginda hiz limitleyici bir enzim olarak gérev alan NAMPT, kanser
tedavisi agisindan énemli bir hedef haline gelmektedir. SIRT1 ise, NAD*1 kofaktor olarak kullanarak DNA
tamiri, gen ekspresyonu ve hiicre 6limi gibi bircok hiicresel faaliyette gorev almaktadir [1]. Tez
calismamizda, NAMPT inhibisyonu ve SIRT1 aktivasyonunun ayni anda saglanmasi ile hiicresel NAD*
dizeylerinin daha etkili bicimde azaltilarak, NAD* eksikligine duyarli kanser hiicrelerinde daha glicli bir
antiproliferatif etki hedeflenmistir. Bu amagla, hem NAMPT inhibisyonu hem de SIRT1 aktivasyonu saglayan
hibrit bilesiklere ulasmak icin her iki hedefe yonelik olusturulan farmakofor modeller ile sirali sanal tarama
calismasi gerceklestirilmistir. Tarama sonucunda her iki hedef icin istenilen 6zellikleri karsilayan dokuz bilesik
(F1-F9) satin alinarak in vitro NAMPT ve SIRT1 aktiviteleri belirlenmis; F1, F2, F3 ve F5'in hem NAMPT
inhibitori hem de SIRT1 aktivatori etkiye sahip oldugu tespit edilmistir. Aralarindan F1 glicli NAMPT
inhibitord (1Cs0=0.89 uM) ve segici SIRT1 aktivatorii (EC15=16.45 uM) olmasi nedeniyle 6ncl bilesik olarak
secilmis, optimizasyon calismalari ile 3-[N-(arilmetil)stlfamoil]-N-(aril)benzamit tlrevi on iki adet bilesik
(STF1-STF12) tasarlanmistir. Bu bilesiklerden STF2 (NAMPT [Cs0=11.24 uM; SIRT1 EC;5=16.98) ve STF6
(NAMPT 1Cs50=19.15 uM; SIRT1 EC1.5=0.59 uM) kodlu bilesikler, dual NAMPT inhibitéri ve SIRT1 aktivatori
olarak belirlenmistir. Bilesiklerin ilgili hedeflerle etkilesimleri molekiler modelleme teknikleriyle (Molekiler
docking, MM-GBSA ve MD simiilasyonlari) incelenmis, sonuglar biyolojik veriler ile uyumlu bulunmustur. Dual
etkili olarak tanimlanan F1, F2, STF2 ve STF6 kodlu bilesiklerin insan Caki-1 bobrek, HCT116 kolorektal ve
Hep3B karaciger kanser hiicreleriile insan HEK293T embriyonik bdbrek hiicreleri (kanser olmayan) tizerindeki
etkileri incelenmis, elde edilen bulgular, bu bilesiklerin NAMPT ve SIRT1 (zerindeki etkileri ile
iliskilendirilmistir.

Bu calisma, Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu (TUBITAK) (Proje No: 2245108 ve 1245441) ve Tiirkiye Saglk
Enstitiileri Baskanhig (TUSEB) (Proje no: 16839) tarafindan desteklenmistir.
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Koronavirisler (CoV’lar), insanlarda ve hayvanlarda basta solunum ve sindirim sistemlerini etkileyen, zarfl,
pozitif polariteli tek sarmalli RNA virisleridir [1]. insanlarda enfeksiyona neden olan koronaviriisler arasinda
HCoV-229E, HCoV-0C43, HCoV-HKU1 ve HCoV-NL63 genellikle hafif solunum yolu enfeksiyonlarina neden
olurken, SARS-CoV, MERS-CoV ve SARS-CoV-2 daha ciddi solunum yolu hastaliklarina yol agmaktadir [2].
Ozellikle SARS-CoV-2’nin neden oldugu COVID-19 pandemisi, koronaviriislere karsi yeni ve etkili antiviral
ajanlarin gelistirilmesinin 6nemini ortaya koymustur.

Bu dogrultuda, daha 6nce antiviral etkinlikleri bildirilen spirotiyazolidinon bilesiklerinden [3-5] hareketle, yan
zincirinde indol halkasi tastyan 5-kloro-N-(2-metil-3-okso-1-tiya/1,8-ditiya-4-aza/4,8-diazaspiro[4.5]dek-4-il)-
1H-indol-2-karboksamit (3a-31) ve 5-kloro-1-metil-N-(2-metil-3-okso-1-tiya/1,8-ditiya-4-aza/4,8-
diazaspiro[4.5]dek-4-il)-1H-indol-2-karboksamit (6a—6l) yapisinda toplam yirmi doért yeni bilesik tasarlanmis,
sentezlenmis, saflastirilmis ve yapilari IR, H NMR, *C NMR, APT, COSY, HSQC, HMBC ve ESI-MS gibi
spektroskopik tekniklerle aydinlatilmistir. Etil-5-kloro-1H-indol-2-karboksilat ve etil 5-kloro-1-metil-1H-indol-
2-karboksilatin hidrazin hidrat ile reaksiyonundan elde edilen hidrazid tirevlerinin, 2-merkaptopropiyonik
asit ve uygun ketonlarla tek kapta gerceklestiriien kondensasyon reaksiyonlari sonucunda hedef
spirotiyazolidinon tirevleri elde edilmistir.

Elde edilen bilesiklerin antiviral aktiviteleri, HCoV-229E’ye karsi HEL299 hiicrelerinde ve SARS-CoV-2'ye karsi
A549*T hiicrelerinde in vitro olarak degerlendirilmistir. Bazi bilesiklerin her iki viriise karsi belirgin antiviral
aktivite gosterdigi belirlenmigtir. Spirohalkanin 8-konumunda ter-pentil grubu tasiyan 3k kodlu bilesik, HCoV-
229E ve SARS-CoV-2’ye karsi sirasiyla 3,6 £ 0,1 uM ve 1,4 £ 0,6 uM ECso degerleri ile serinin dne ¢ikan bilesigi
olmustur. Ayrica 3k’nin karsilik gelen hiicre hatlarinda test edilen en yiksek konsantrasyonda belirgin
sitotoksik etki gostermemesi, yliksek selektivite indeksine sahip oldugunu gostermektedir. Yapilan
calismalarda bilesiklerin ADME 06zelliklerinin de ila¢g gelistirme acisindan uygun profiller sergiledigi
belirlenmistir.
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Diinya c¢apinda kadinlarda en sik gorilen yedinci kanser olan over kanseri, jinekolojik kanserler icinde en
ylksek mortalite oranina sahip hastaliklardan biridir. Piirin nikleobaz ve pirin nikleozit analoglari (PNA’lar)
yaklasik 50 vyildir klinikte kullanima sahip olup, dogal niikleozitlerle yarismali etkilesimlere girerek
antimetabolit etki olusturmakta ve cesitli temel hicresel enzimlerin aktivitesini inhibe etmektedir. Bu
calismada over kanserinde kullanilabilecegi 6ngorilen dort seri pirin niikleobaz (3-8, 15-20, 25-30, 31-36) ve
3 seri plrin niikleozit analogu (39-40, 41-43, 44-49) sentezlenmis ve sitotoksik aktiviteleri test edilmistir. Pirin
niikleobaz tirevleri; 6-kloroptrin’in alkilasyonu ve aromatik nikleofilik stibstitlisyonu ya da 4,6-dikloro-5-
nitropirimidin'den hareketle indirgenme, sibstitlisyon ve siklizasyon basamaklariyla sentezlenmistir. Plrin
nikleozit tirevleri ise glikozidik bag olusumu, asetil koruyucu gruplarinin hidrolizi ve anilin/piperazin
turevleriyle substitisyon yoluyla hazirlanmistir. Toplam 35 adet orijinal plrin niikleobaz ve nikleozit
tiirevinin kimyasal yapilari *H NMR, *C NMR ve kiitle spektrometrisi analizleri ile kanitlanmistir. Sentezlenen
tirevlerin insan over kanseri hiicre hatlari (OVSAHO, KURAMOCHI, CAOV-3) lizerindeki sitotoksik aktiviteleri,
NCI-Sllforodamin B (SRB) Hiicre Canhlik Testi kullanilarak degerlendirilmistir. Olaparib ve Karboplatin’e karsi
en aktif molekdliin bilesik 30 oldugu gorilmistiir. Bilesik 30 ICso = 7,26 £ 0.2 uM (OVSAHO), 7,81 £ 1,81 uM
(KURAMOCHI) ve 1,5 £ 1,9 uM (CAQOV-3) degerleriyle Karboplatin ve Olaparib’ten daha aktif bulunmustur. En
aktif tiirev olarak belirlenen bilesik 30’un etki mekanizmasini degerlendirmek amaciyla Propidyum iyodiir (PI)
Boyamasi ile Hicre Donglisli Analizi yapilmis ve sonuglar bu bilesigin Sub-G1 poplilasyonunda artisa yol
actigini ve over kanser hiicrelerinde apoptotik hiicre 6limin tetikleyebilecegini ortaya koymustur.
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Bu tez calismasi, Ankara Universitesi Bilimsel Arastirma Projeleri Koordinatérliigii tarafindan TDK-2024-3732 proje
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iki farkli molekiler mekanizmayi hedefleyen dual hedefli bilesiklerin kesfi, antikanser ilag gelistirme
calismalari kapsaminda oldukca popller bir yaklasim haline gelmistir [1]. Bu baglamda, karbonik anhidraz IX
(CAIX) ve vaskiler endotelyal blylime faktor reseptorii-2 (VEGFR-2), antikanser etkili yeni bilesiklerin
kesfinde 6nemli terapotik hedefler olarak 6ne g¢ikmaktadir [2, 3]. Bu ¢alismada, CAIX enzimi ve VEGFR-2
tirozin kinaz Uzerinde dual inhibitor etki gostermesi hedeflenen 2-metilbenzensiilfonamit tasiyan 4-
tiyazolidinon/2,4-tiyazolidindion tiirevi toplam otuz iki yeni bilesik sentezlenmis ve yapilari IR, *H-/2*C-NMR
ve HRMS spektral analiz yontemleri ile aydinlatiimistir. Bilesiklerin CAIX enzimi izerindeki inhibitor etkileri
referans bilesikler olan dorzolamit ve asetazolamit ile karsilastirilarak incelenmistir. En gliclii CAIX inhibitor
etkiye sahip alti bilesigin VEGFR-2 tirozin kinaz enzimi Uzerindeki inhibitor aktiviteleri sorafenib ile
karsilastirilarak test edilmis, ayrica MCF-7 meme kanser hiicre hatti ve 3T3 fare fibroblast hlicre hattina karsi
sitotoksik etkileri degerlendirilmistir. 4-Tiyazolidinon tiirevlerinden 2-klorofenil grubu tasiyan bilesigin (CAIX
ICso = 0,035 uM; VEGFR-2 ICs5o = 0,093 uM) ve 2,4-tiyazolidindion tlirevlerinden 4-klorofenil grubu tasiyan
bilesigin (CAIX ICso = 0,041 uM; VEGFR-2 ICs5o = 0,048 uM), CAIX ve VEGFR-2 enzimlerine karsi dual inhibitor
aktivite gosteren en glicli bilesikler oldugu belirlenmistir. Bilesiklerin CAIX ve VEGFR-2 enzimlerinin aktif
bolgelerindeki olasi protein-ligand etkilesimlerini tespit etmek amaciyla molekiler kenetleme calismalari
yaptmistir. Ayrica, tim hedef bilesiklerin fizikokimyasal 6zellikleri in siliko olarak degerlendirilmistir.
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Tirozin kinaz (TK) inhibitérleri, TK aracilh sinyal iletim yolaklarini baskilayarak timoér hicrelerinde
proliferasyon ve anjiyogenezi inhibe eden, ayrica apoptozu indlikleyen hedefe yonelik terapétik ajanlardir
[1]. Bu ¢alismada, 2-indolinon halkasinin 5- konumunda silfonamid artigi tasiyan 2-indolinon-indol bilesikleri
selektif TK inhibitor etkili, potansiyel antikanser ajanlar olarak tasarlanmistir. 1H-indol-2,3-dion (1) bilesiginin
metil iyoddr ile alkillenmesiyle 1-metil-1H-indol-2,3-dion (2) elde edilmis, bilesik 1 ve 2’nin hidrazin hidrat
varhiginda Wolff-Kishner rediksiyonu ile 1,3-dihidro-2H-indol-2-onlar (3a,b) sentezlenmistir. Bilesik 3a,b’nin
klorosiilfonik asit ile reaksiyonundan 2-okso-2,3-dihidro-1H-indol-5-slfonil kloriirler (4a,b) elde edilmis,
ardindan gesitli amin tiirevleri ile etkilestirilerek 2-okso-2,3-dihidro-1H-indol-5-stlfonamidler (5a,b ve 6a-j)
sentezlenmistir. Bilesik 5a,b ve 6a-j'nin 1H-indol-3-karbaldehitler (7a-c) ile Knoevenagel kondenzasyonu
sonucu hedef bilesikler olan 3-[(1H-indol-3-il)metiliden)]-2-okso-2,3-dihidro-1H-indol-5-stlfonamidler (8a-
d ve 9a-u) kazanilmis, yapilari analitik ve spektroskopik yéntemlerle aydinlatiimistir. ilag adayi olabilme
potansiyelleri in silico degerlendirilen 8a-d ve 9a-u bilesikleri, dngoérilen teorik sinirlar igerisinde ADME
profilleri sergilemistir. Bilesik 8a-b ve 9a-u’nun sitotoksik etkileri karaciger (HEPG2), bobrek (A498) ve kolon
(HT-29 ve HCT-116) kanser hiicre hatlari ve saglikli insan umbilikal ven endotel (HUVEC) ve insan bobrek
endoteli (HEK293) hiicrelerinde MTT yontemi ile belirlenmistir. Referans standart olarak kullanilan sunitinib
malata kiyasla HT-29 (ICsp= 2,94 uM, Sl >3) ve HCT-116 (ICso= 1,78 uM, Sl >4) kanser hiicrelerine karsi daha
glcll sitotoksik etki, daha diisiik toksisite ve daha yliksek selektivite gosteren 9d (ICso= 0,75 uM, SI >53, HCT-
116), 9g (1Cso= 1,13 uM, SI >88, HT-29), 9h (ICso= 1,04 uM, SI >96, HCT-116) ve 9u (ICso= 0,40 uM, SI >250, HT-
29) bilesikleri ileri galismalar igin secilmistir. 9g, 9h ve 9u bilesiklerinin akim sitometri analizleri yapilmis,
nekroza neden olmadan apoptozu indlkledikleri tespit edilmistir. Ayrica, bilesik 9d ve 9h'nin hiicre sinyal
yolaklarina etki tayini ve Src, c-Met, PDGFR-B kinazlarina inhibitor etki tayini calismalari yapiimistir. Lider
bilesik 9u'nun hedef kinazlara karsi molekdiler dinamik ¢alismalari gergeklestirilmistir.

Bu ¢alisma; TUBITAK-BIDEB 2211-A ve YOK 100/2000 doktora burs programlari, TUBITAK 1001 (Proje No: 1225051) ile
istanbul Universitesi BAP (Proje No: TOA-2023-39887 ve TDK-2024-40712) tarafindan desteklenmistir.
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TiROZIN KiNAZ iNHIBITORU 1-BENZiL-2-INDOLINON INDOL HiBRIiTLERININ
TASARIMI, SENTEZi ve BiYOLOJIK ETKILERININ iNCELENMESI
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Hicresel siireclerde anahtar rol oynayan tirozin kinaz (TK) aktivitesinin timor hiicrelerinde arttigi ve 2-
indolinon ¢ekirdeginin TK inhibitor (TKI) etki icin farmakofor grup oldugu belirlenmistir. Bu amacla gelistirilen
sunitinib malat, ileri evre renal karsinom ve gastrointestinal stromal tiimoérlerin tedavisinde kullaniimak tzere
FDA tarafindan onaylanmistir.! Bu calismada, sunitinib yapisindaki pirol halkasi indol halkasi ile yer
degistirmis, 2-indolinon halkasinin 1- konumunda benzil artig1 tasiyan yeni 2-indolinon indol hibritleri
tasarlanmistir. 1-Benzil-1H-indol-2,3-dionlarin hidrazin hidrat varliginda rediksiyonu ile kazanilan 1-benzil-
1,3-dihidro-2H-indol-2-onlarin 1H-indol-3-karbaldehitler ile etkilestirilmis ve yeni 1-benzil-3-(1H-indol-3-
ilmetiliden)-1,3-dihidro-2H-indol-2-onlar  (25-32) sentezlenmistir.? Sitotoksik etkileri MTT ydntemi
kullanilarak insan meme (MCF-7 ve MDA-MB-231), akciger (A549), bobrek (CAKI-1 ve A498), kolon (HT-29 ve
HCT-116) ve pankreas (MIA PaCa-2) kanser, saglikl Beas2b epitel hiicrelerine karsi incelenen bilesiklerin cogu,
referans sunitinib malata kiyasla belirgin sekilde daha glicliu sitotoksik aktivite ve daha yliksek secicilik
gostermistir. MIA PaCa-2 hiicrelerine glglu sitotoksik etkiler (ICso = 0.13—-0.97 uM) ve yliksek segcicilik
indeksleri (SI = 91.3—>666.7) sergileyen bazi bilesikler apoptozu anlamli diizeyde indiklemis, genel TK
aktivitesini ve ERK sinyalini glcli sekilde inhibe etmistir. Bu bilesiklerden 25a, 26a, 26¢, 27g, 28a ve 29a
PDGFR-B, 26¢, 27g ve 28a c-MET, 25a, 26a, 26¢, 28a ve 29a ise SRC sinyalizasyonunda 6nemli derecede
azalmaya neden olmustur. ileri mekanistik calismalar, 28a bilesiginin Bax/Bcl-2’den bagimsiz bir yolak
lizerinden kaspaz-3 aracili apoptozu indikledigini ve bu etkinin artmis sitokrom c ve p53 dizeyleriyle birlikte
gerceklestigini gostermistir. Bu bulgular gelistirilen 1-benzil-2-indolinon indol hibritlerinin pankreas kanserine
karsi glicll, secici ve cok hedefli TK inhibitor etkili dnci bilesikler olduklarini gostermistir.

,Rs3
I\ Ri= H, 5-CHs, 5-OCHs, 5-F, 5- 25a Ry=H Ro=H Rs=H
Al cl, 7-F, 7-Cl, 5,7-diCl 26aRi=5-CH;  R,=H Rs=H
Ri [ =0 Ra= H, 3-CHs, 3-F, 3-Cl, 4-CHs, 26CR.;=5-CHs  R,=3-F Rs=H
A 3‘ A-F, 4-C| 27g R1=5-OCH;  Ry=H Rs=CH;
4 { Rs= H, CH; 28a R;=5-F Ry=H Rs= H
RSy 29a Ry=5-Cl R.=H Rs= H

25-32

Bu calisma, TUBITAK-BIDEB 2211-A Yurt ici Doktora Burs Programi, TUBITAK 1001-122S051 ve istanbul Universitesi BAP
TDP-2020-36598 projeleri ile desteklenmistir.
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NORODEJENERATIF HASTALIKLARIN TEDAVISINDE ETKiLI OLABILECEK YENI
HIDROKSIPiRIDINON TUREVLERININ SENTEZI VE BiYOLOJIK AKTIVITELERININ
DEGERLENDIRILMESi
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Noéronal kayipla karakterize nérodejeneratif stireclerin temelinde oksidatif hasar, mitokondriyal disfonksiyon,
metal iyon homeostazindaki bozulmalar, protein katlanma bozukluklari ve kolinerjik sinyal iletimindeki
kayiplar gibi birbiriyle iliskili mekanizmalar yer almaktadir [1]. Bu nedenle, birden fazla patolojik siireci
hedefleyebilen ¢ok islevli bilesiklerin gelistirilmesi 6nem tasimaktadir [2]. Hidroksipiridinon yapilari, metal
iyonlariyla koordinasyon olusturabilmeleri ve yapisal ¢esitlendirmeye elverisli olmalari nedeniyle bu amacla
kullanilabilecek 6nemli c¢ekirdek vyapilardir [3]. Bu c¢alismada, 3,4-hidroksipiridinon (3,4-HPO) ile
ditiyokarbamat farmakoforu ayni molekdiler iskelette bir araya getirilerek nérodejeneratif siireclere yonelik
yeni hibrit bilesiklerin gelistiriimesi amaclanmistir. Kojik asitten hareketle bir dizi reaksiyon sonucunda
hazirlanan 3,4-HPO yapisina sahip ara trinlerin farkli ditiyokarbamat tuzlariyla reaksiyonu sonucunda 25 yeni
bilesik sentezlenmis ve vyapilari spektral yontemlerle aydinlatilmistir [4]. Bilesiklerin SH-SY5Y insan
noroblastoma hiicrelerindeki bazal sitotoksisiteleri belirlenmis; secili bilesiklerin MPP* ile olusturulan
hiicresel hasar modelindeki néroprotektif etkileri hiicre canliigi, LDH salinimi ve hiicre ici reaktif oksijen
tirleri duzeyleri Gzerinden degerlendirilmistir. Ayrica, kolinesteraz inhibitor etkileri, Fe?* selasyon kapasiteleri
ve in silico farmakokinetik ozellikleri incelenmistir. N-metil tiirevlerinin hiicre hattinda genel olarak daha
elverisli bir hicresel profil sergiledigi gozlenmistir. Seride, referans inhibitorle karsilastirilabilir ve
konsantrasyona bagl tutarli bir kolinesteraz inhibisyonu saptanmamistir. Fe?* selasyon calismalarinda secili
turevlerin farkh dizeylerde selasyon kapasitesi gosterdigi ve noroprotektif profiliyle 6ne cikan 3-
klorofenilpiperazin siibstittientli tirev icin bu degerin 172,67 + 0,86 mg/L EDTA esdegeri oldugu saptanmistir.
In silico degerlendirmelerde secili bilesiklerin ila¢ benzerligi kriterlerini karsiladigl ve bazi tiirevlerin merkezi
sinir sistemine gegcis acisindan elverisli profiller gosterebilecegi 6ngortlmustir. Sonug olarak, gelistirilen 3,4-
HPO-ditiyokarbamat turevleri néroprotektif ve Fe?* selatlayici 6zellikleri bakimindan ndérodejeneratif
hastaliklara yonelik cok islevli adaylar olarak umut verici bulunmustur.

Bu calisma, izmir Katip Celebi Universitesi Bilimsel Arastirma Projeleri Koordinatérliigii (Proje No: 2025-TDR-ECZF-0011)
tarafindan desteklenmistir.
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BAZI 2-SULFANILIDEN-2,3-DiHIDROPIRIMIDIN-4(1H)-ON TUREVLERININ SENTEZi VE
NOTRAL SFINGOMIYELINAZ iLE KOLINESTERAZ ENZiMLERi UZERINE ETKILERININ
INCELENMESI
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Alzheimer hastaliginin karmasik patofizyolojik sireclerinde yer alan sfingomiyelinaz (SMaz) enzimi, son
yillarda potansiyel bir terapotik hedef haline gelmistir [1]. Bu tez calismasinda, yeni sfingomiyelinaz inhibitori
bilesikler gelistirmek amaciyla 6-kloro-2-siilfaniliden-2,3-dihidrokinazolin-4(1H)-on 6nci bilesigi temel
alinarak kinazolin, piridopirimidin, dihidropteridin, dihidropirimidin, dihidrobenzokinazolin,
dihidropirimidokinolin ve hekzahidrobenzopteridin tiirevi bilesikler sentezlenmis ve B. cereus SMaz lizerine
inhibitor etkileri degerlendirilmistir. Yapilan aktivite c¢alismalari sonucunda, 5-kloro-2-tiyokso-2,3-
dihidrokinazolin-4(1H)-on (F1, 1Cso= 11,95 uM), 5,6-diamino-2-tiyokso-2,3-dihidropirimidin-4(1H)-on (F13,
ICso= 6,72 uM) ve 2-tiyokso-2,3,6,7,8,9-hekzahidrobenzo [g]pteridin-4(1H)-on (F18, ICso= 12,9 uM) en aktif
turevler olarak belirlenmistir. Ayrica bu bilesiklerin metal iyonlariyla selat olusturma kapasitesine sahip
olduklari tespit edilmistir. Calismanin devaminda, sentezlenen bilesiklerin Alzheimer hastaligi tedavisinde
geleneksel bir hedef olan kolinesteraz enzimleri [2] (zerindeki inhibitor etkileri de incelenmistir. Elde edilen
verilere gore, 6-amino-5-((4-(4-benzilpiperazin-1-il)benziliden)amino)-2-tiyokso-2,3-dihidropirimidin-4(1H)-
on (F30), hem B. cereus SMaz (ICso= 20,62 uM) hem de bdtirilkolinesteraz (50 uM konsantrasyonda %44,14)
Gzerine inhibitor aktivite sergilemistir (Sekil 1). Bu tez calismasi sonucunda, yeni sfingomiyelinaz inhibitorleri
gelistirilmis ve kolinesteraz ile dual inhibisyon stratejisine iliskin literatlire 6n veriler sunulmustur.

o) c o o o OAN/\N
N/gs N’J*s HoN N’&s N’J*s ~ fLNH
H H H H

H,N™ "N™ °S
H
Oncii Bilesik F1 F13 F18 F30
B. cereus SMaz ICsy = 6,43 uM  B. cereus SMaz ICso = 11,95 yM  B. cereus SMaz ICso=6,72yM B cereus SMaz ICsy = 12,9 uM B. cereus SMaz ICsy = 20,62 uM
€qBUChE %59,5 eqBuChE %34,88 eqBuChE %6,82 eqBuChE - eqBUChE %d4,14
[EeAChE %24,63 EeAChE %23,53 EeAChE - EeAChE %26,49 [EeAChE -

Cu?*ile selasyon Cu?*ile selasyon Cu?* ve Fe* ille selasyon Cu?*ile selasyon
Sekil 1. Tez kapsaminda en yiiksek inhibitor aktivite gdsteren bilesikler

Calismami destekleyen Gazi Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi’'ne tesekkiir ederim. Calisma,
TDK-2023-8122 kodlu proje kapsaminda desteklenmistir.
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TUMOR iLiSKiLi INSAN KARBONIK ANHIDRAZ IX VE XII iZOENZIMLERININ GUCLU
VE SECICi INHIBITORLERI OLARAK BENZENSULFONAMID iCEREN YENi TRIAZOL-
TiYOSEMIKARBAZON TUREVLERI
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Karbonik anhidraz (CA) enzimleri, CO;'nin bikarbonat ve protona geri donldsimli hidrasyonunu
katalizlemektedir. insanlarda CA izoenzimlerinden CA IX ve CA XlI, 6zellikle hipoksi kosullarinda timér
progresyonunda 6nemli rol oynamakta ve hipoksi bu izoenzimlerin asiri ekspresyonunu indiklemektedir [1].
Silfonamid tirevlerinin karbonik anhidraz enzimlerine karsi gosterdigi glicli inhibitor aktiviteden
yararlanilarak, timor hiicrelerine segici, yan etkileri azaltiimis ve direng gelisimini dnleme potansiyeline sahip
yeni antikanser ila¢ adaylari gelistirilmistir [2]. Bu dogrultuda, 1,2,3-triazol ve benzensiilfonamid yapilarini
birlikte tasiyan yeni tiyosemikarbazon tirevleri tasarlanmis ve sentezlenmistir [3]. Sentezlenen bilesiklerin
yapilari spektroskopik ve analitik yontemlerle dogrulanmis; timorle iliskili CA izoenzimleri hCA IX ve hCA XII
ile hedef disi izoenzimler olan ve viicutta yaygin olarak bulunan hCA | ve hCA Il lizerindeki inhibitor aktiviteleri
degerlendirilmistir. Ayrica bilesiklerin farmakokinetik 6zellikleri in silico ADME analizleri ile incelenmistir.
Bulgular, sentezlenen tirevlerin hCA IX ve hCA XllI (izerinde belirgin inhibitdr aktivite gosterdigini ve bazi
bilesiklerin hedef disi izoenzimlere gére daha secici oldugunu ortaya koymustur. Ozellikle belirli tiirevler,
timorle iliskili karbonik anhidraz izoenzimlerine karsi glicli inhibisyon sergileyerek one ¢ikmistir. ADME
degerlendirmeleri de bilesiklerin genel olarak uygun farmakokinetik ozellikler tasiyabilecegini gostermistir.
Sonug olarak, benzensiilfonamid artigi tasiyan yeni 1,2,3-triazol-tiyosemikarbazon tirevleri, timorle iliskili
karbonik anhidrazlari hedefleyen yeni antikanser ajanlarin gelistirilmesi agisindan umut verici adaylar olarak
degerlendirilmistir.

Bu calisma, istanbul Universitesi Bilimsel Arastirma Projeleri Birimi tarafindan desteklenmistir (TDK-2023-39916).
Karbonik anhidraz inhibisyon ¢alismalarina degerli katkilarindan dolayi Prof. Dr. Claudiu T. Supuran’a tesekkir ederim.
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THIOSEMICARBAZONES AS MULTI-TARGET ENZYME INHIBITORS: SYNTHESIS,
BIOLOGICAL EVALUATION, MOLECULAR DOCKING STUDY
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Thiosemicarbazones are versatile Schiff base derivatives that have attracted considerable attention due to
their diverse biological properties, including antimicrobial, anticancer, antioxidant, and enzyme inhibitory
activities. In this study, we designed, synthesized, and evaluated novel hydroxylated-thiosemicarbazone
derivatives for their potential as multi-target enzyme inhibitors. Thiosemicarbazide intermediates were first
prepared by reacting substituted isothiocyanates with hydrazine monohydrate, followed by condensation
with 4-hydroxybenzaldehyde to obtain the target compounds [1]. FT-IR, *H NMR, *C NMR, and MS analyses
confirmed their chemical structures. We evaluated the synthesized compounds in vitro against
acetylcholinesterase (AChE), butyrylcholinesterase (BChE), a-amylase, and a-glucosidase. Compounds 16 and
17 showed notable AChE inhibitory activity, with ICso values of 73.68 and 77.14 uM, respectively. Compound
13 exhibited the strongest BChE inhibition, with an ICso value of 15.05 uM. Compounds 16 and 17 also
demonstrated the best inhibitory activities against a-amylase (40.76 and 43.58 uM) and a-glucosidase (66.52
and 70.14 uM), respectively. Molecular docking studies supported the experimental findings, revealing
hydrogen bonds, n—mt interactions, and hydrophobic contacts with key residues in the target enzyme [2].

We acknowledge the Scientific and Technological Research Council of Turkey (TUBITAK) (Project number: 1252232) and
the Scientific Research Project Governing Unit of Gaziantep University (BAPYB) (Project no. FEF.DT.25.29 and
FEF.HZP.26.22) for providing financial support to complete this study. This research was also supported by the TUBITAK
2211-A scholarship program.
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Hypertension remains one of the most critical global risk factors leading to detrimental cardiovascular health
effects and premature mortality. In recent years, extensive scientific efforts have focused on discovering
beneficial antihypertensive agents, with sartans representing the leading class of peptide-mimetic drugs
designed to resemble the C-terminal segment of the peptide hormone Angiotensin Il [1].

The primary objective of our laboratory is to develop innovative, highly efficacious antihypertensive
molecules and optimize their physicochemical and pharmacodynamic profiles through rational drug design
and delivery approaches [2], [3].

Our multidimensional methodology encompasses: (a) the synthetic development of novel analogs that
structurally deviate from the classical losartan prototype to improve synthetic feasibility; (b) database
screening and computational mining to identify candidate molecules with high antihypertensive potential;
(c) the design of antioxidant-antihypertensive hybrid chemical scaffolds; (d) molecular encapsulation of
sartans inside cyclodextrin carriers to enhance their aqueous solubility and bioavailability; and (e) biophysical
investigations into their interactions within lipid bilayers, with emphasis on the modulatory role of membrane
cholesterol and the utilization of liposomes as effective drug vehicles.

In this oral presentation, the comprehensive results from these integrated synthetic, computational and
biophysical strategies will be described in detail. Furthermore, the molecular rationale governing their design
and membrane-mediated mechanism of action will be systematically explained.
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DNA-giraz insan topoizomeraz | (Topo-1), DNA replikasyonu ve transkripsiyonu sirasindaki tesvik edici roli
nedeniyle kanser hiicreleri icin halen kritik bir hedef teskil etmektedir. Bu enzimin inhibisyonu, hizli cogalan
kanser hiicrelerinde DNA hasari ve apoptoza yol acabilmektedir [1]. Ote yandan, bakteriyel Topoisomerase-
Il (DNA-giraz) ve Topoisomerase-1V enzimleri, katalitik bélgedeki tirozin artigi ile DNA'da kesiler yaparak DNA
zincirlerini birbirinden ayirmaktadir. Hiicresel replikasyonun kontrol mekanizmalari olan bu siiregler (stiper
sarmal olusumu ve ayrisma) kesintiye ugradiginda, bakteri hiicreleri ¢cogalamaz ve nihayetinde hiicre
olimiine sirtklenmektedir [2].

Bu calismada, bir seri indol-benzimidazol hibrit bilesikleri (9-18) sentezlenmis, yapilari aydinlatiimis ve
antimikrobiyal-antikanser calismalari gerceklestirilmistir. Ek olarak, molekiler kenetlenme ¢alismalari ve
molekiler dinamik (MD) calismalari insan ve bakteriyel topoizomerazlar ile gerceklestirilmistir. DFT, MEP ve
ADME-Tox calismalari da bilesiklerin kimyasal stabilite-reaktivitelerini ve ila¢ olabilme 6zelliklerini incelemek
amaciyla yapilmistir. Sentezlenen bilesiklerin antitimor etkinlikleri; Caco2 (kolon kanseri), OVCAR3
(yumurtalik kanseri), HL60 (akut miyeloid I6semi) ve L929 (normal fare fibroblast) hiicre hatlarinda
degerlendirilmistir. Calisilan seri igerisinde 10, 11, 14, 17 ve 18 numarali bilesikler, HL60 hiicrelerine karsi en
disuk ICso degerlerini sergilemistir. Antibakteriyel etki tarafinda, 11’in Staphylococcus aureus ATCC 29213
izerinde MiK degeri olarak 0.48 pg/mL gésterdigi bulunmustur. Siprofiloksazinin bu sus tizerindeki MiK degeri
ise 0.25 pg/mL olarak bulunmustur. 11’in MiK degeri diger suslarda kaydadeger sekilde yiiksek bulunmus
olup, bilesigin ATCC 29213 susuna karsl secici oldugu sonucuna varilmistir. MD analizleri, 11'in Topo-I-DNA
kompleksi icerisinde standart Kamptotesin'e benzer sekilde kritik DNA bazlarina ve Arg364 kalintisina yakinlik
saglayarak Topo-l ile kararli bir kompleks olusturdugunu goéstermistir. Ancak ayni bilesik, yliksek RMSD ve
RMSF dalgalanmalari ile zayif stabilizasyon sergilediginden, bakteriyel DNA-giraz enziminin baglanma
bolgesinde ayni kararlihigl saglayamamistir. Bilesik 11'e ait DFT ve MEP analizleri, genis HOMO-LUMO eneriji
aralig1 ve belirgin reaktif lokalizasyon ile karakterize edilen kinetik agidan kararl bir elektronik yapiya isaret
etmektedir. In silico ADME hesaplamalari, tim bilesiklerin Veber kuralina uydugunu gostermistir.
Genotoksisite ve karsinojenite taramalarinda PAINS yalnizca 9, 13 ve 16 igin uyari verirken, Brenk uyarisi
gozlenmemigtir. BOILED-Egg profillerine gore 16, 17 ve 18 disindaki tim bilesiklerin gastrointestinal
sistemden absorbe olabilecegi ve p-glikoprotein substrati olacagi 6éngorilmus olup, tirevlerin kan-beyin
bariyerini gecme ihtimalinin disUk olabilecegi dngorilmistir. Ayrica metabolik analizler, serinin temel olarak
CYP1A2 ve UDP-glukuronosiltransferaz enzimleri araciligiyla tutarli bir biyotransformasyon (metabolik
stabilite) davranisi sergiledigini ortaya koymustur.

indol-benzimidazollerin antibakteriyel ve antikanser ajanlar olarak incelendigi bu calismada 6ne ¢ikan 11
numarali bilesigin 6zellikle insan Topoizomeraz-l enziminde uygun kenetlenme ile korele stabil MD sonucuna
ek olarak, uygun ilag olabilme ve kararli DFT-MEP profilleri sergiledigi vurgulanmistir.

Bu calisma, 2135037 numarali proje kapsaminda TUBITAK tarafindan desteklenmistir.
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Hicre blylimesi, farklilasmasi ve apoptoz gibi hiicresel siireclerde kritik roller Gistlenen tirozin kinazlarin (TK)
cesitli kanser tlrlerinde asiri eksprese edildigi raporlanmistir. Dolayisiyla TK inhibisyonu, yeni antikanser
ajanlarin gelistirilmesinde giincel ve dikkat ceken hedeflerden biridir [1]. 2-indolinon halkasi, TK
inhibisyonunda 6ncii bir farmakofor gruptur. Calisma grubumuz tarafindan daha 6nce yapilan arastirmalarda,
2-indolinon-indol hibritlerinin PDGFR-B, c-MET ve SRC kinazlara karsi glicli TK inhibitor etkileri, ayrica A498
(bobrek), MIAPaCa-2 (pankreas) ve HCT-116 (kolon) kanser hiicre hatlarinda segici sitotoksiteleri ve giclii
antiapoptotik etkileri raporlanmistir [2, 3]. Bu ¢alismada, in siliko ADME kriterleri ve hedef kinaz enzim
sistemlerine baglanma enerjileri dikkate alinarak, 5- konumunda N-siibstitlie stilfonamid grubu taslyan yeni
2-indolinon indol hibritleri (5a-1) tasarlanmis, yapi ve saflik dogrulamalari analitik ve spektral metotlar ile
gerceklestirilmistir. Bilesiklerin sitotoksik etkileri HEPG2 (karaciger), CAKI-1 ve A498 (bobrek), MIA PaCa-2
(pankreas), HT-29 ve HCT-116 (kolon) kanser hiicre hatlarinin yani sira, HEK293 (saglikh bobrek) ve HUVEC
(saglikh endotel) hiicrelerinde degerlendirilmistir. Bilesik 5h (HCT-116 igin ICso= 0.24 uM) ve bilesik 5j (HT-29
icin ICso= 0.53 puM) TK inihibitora referans sunitinib malata kiyasla (HCT-116 igin ICso= 1.78 puM, HT-29 icin
ICso= 2.94 uM) kolon kanser hiicrelerine secici gl sitotoksisite gbstermistir (Sekil 1). Apoptoza, ERK/AKT
sinyal yolaklarina, PDGFR-B, c-MET ve SRC kinazlara inhibitor etkileri de incelenen lider bilesik 5§)'nin apoptozu
indlkledigi, aktif fosforile c-MET seviyesini diislirdigli saptanmistir.

Sa-1

Sekil 1. Bilesik 5a-I'nin genel yapisi, bilesik 5h ve 5j'nin yapisal formiilleri

Bu calisma, Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu (TUBITAK) tarafindan 1001 Bilimsel ve Teknolojik Arastirma
Projelerini Destekleme Programi gergevesinde 1225051 numarali proje ile desteklenmistir. Projeye verdigi destekten
oturi TUBITAK a tesekkiirlerimizi sunariz.
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Sulfonyl thiosemicarbazides represent a structurally versatile class of compounds in which the sulfonyl,
thioamide and hydrazine functionalities provide multiple sites for molecular interactions and allow structural
diversification through modification of the N-substituent. In this study, 12 novel sulfonyl thiosemicarbazide
derivatives (2A—M) bearing a 2-naphthalenesulfonyl moiety and structurally diverse substituents were
synthesized and evaluated for their cytotoxic effects against human lung cancer cell lines H1299 and A549
and a healthy lung epithelial cell line, BEAS-2B, using the MTT assay [1-3]. In H1299 cells, most compounds
reduced cell viability in a dose-dependent manner, with the most pronounced cytotoxic effects observed for
2A (ICso = 7.15 + 5.74 uM) and 2D (ICso = 16.89 + 9.20 uM). In BEAS-2B cells, a different toxicity profile was
observed, with 2F showing the lowest ICso value (21.05 + 2.07 uM), whereas 2D (ICsp = 63.76 * 7.22 uM) and
2H (ICsp = 63.42 + 13.20 uM) exhibited comparatively lower toxicity. In A549 cells, compounds 2A, 2E, and
2G displayed more pronounced cytotoxic effects, with 2A (ICso = 21.35 + 3.78 uM) and 2E (ICso = 35.68 + 4.98
UM) showing the lowest ICso values. Overall, 2A exhibited the strongest cytotoxic effect against both cancer
cell lines, while 2F showed comparatively lower toxicity toward healthy lung epithelial cells.
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Targeting immune checkpoint is a relatively novel therapy approach to prevent escaping of cancer cells from
systemic immune response. Proposed as a part of combination therapy, particularly small molecules or
specific antibodies are utilized to prevent interaction between programmed death-ligand 1 (PD-L1) elevated
by cancer cells and programmed cell death protein 1 (PD-1) on the membranes of the T-cells, where PD-1/PD-
L1 interaction blocks immune response against tumor cells. One of the cancer types in which this interaction
must be targeted is lung cancer. Thus, monoclonal antibodies binding to whether PD-1 or PD-L1 are FDA-
approved and routinely used as a co-therapy in medical oncology. However, regarding the disadvantages of
antibodies as a drug including induction of immunity and inability to reach the target tissue, novel small
molecules for therapy are still required.

To overcome these challenges, we designed a series of novel thiosemicarbazide derivatives using a structure-
based drug design approach, synthesized them with a well-established synthesis route and characterized
with various spectroscopic methods such as FT-IR, 'H-NMR, *C-NMR and MS. Afterward, their biological
activities proteins were evaluated comparing to a commercial small molecule inhibitor, BMS-1166. According
to the in vitro results, compound so-called 6AT showed the most consistent activity similar to BMS-1166. In
addition, 6AM, 6AT and 6AU reduced the proportion of PD-L1-positive cells, suggesting their potential as
small-molecule PD-1/PD-L1 pathway inhibitors.

Acknowledgement: This study was supported by the Scientific and Technological Research Council of Tiirkiye (TUBITAK)
under the 1001 Scientific and Technological Research Projects Funding Program (Project No. 2237118).
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Inflammation is a complex biological defense response developed by the organism against pathogens,
cellular injury, or irritants. It contributes to limiting tissue damage and supporting repair processes [1].
Although current anti-inflammatory and analgesic drugs are effective, adverse effects associated with their
long-term use create a need for new, safer, and more effective treatment options [2]. The anti-inflammatory
and analgesic activities of triazole derivatives have been widely studied in the literature. These studies show
that the triazole core may be an important pharmacophore for these activities [3,4]. In this study, ten novel
triazole derivatives were designed and synthesized based on these properties. The structures of the
synthesized compounds were characterized by *H-NMR, *C-NMR, and high-resolution mass spectrometry
(HRMS). The compounds were then evaluated for their potential analgesic and anti-inflammatory activities
using in vitro assays as applied in previous studies [5,6]. The results showed that the triazole derivatives have
potential analgesic and anti-inflammatory activities. 1b, 1c and 1d (6-methylbenzothiazole, 6-
methoxybenzothiazole, and 6-chlorobenzothiazole derivatives) showed better inhibitor activity profiles then
other compounds. In addition, the interactions of the active compounds with COX-1, COX-2, and 5-LOX were
evaluated using in silico methods to elucidate their binding modes and time-dependent binding behavior. In
conclusion, the results obtained in this study showed that the compounds with potential activity may be
promising candidates for the development of new therapeutic agents.
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Glucuronidation, catalyzed by UDP-glucuronosyltransferases (UGTs), is the major Phase Il biotransformation
pathway involved in the elimination of drugs and xenobiotics and is a key determinant of drug clearance.
However, no standardized incubation protocol currently exists for in vitro UGT assays, and methodological
variability among laboratories (microsomal protein concentration, probe substrate selection, buffer
composition, alamethicin permeabilization, UDPGA concentration, etc.) hinders cross-study comparability [1,
2].

This study aimed to develop a reproducible in vitro glucuronidation assay using S9 fraction and human liver
microsomes (HLM) coupled with liquid chromatography-tandem mass spectrometry (LC-MS/MS), and to
characterize the metabolic stability of test compounds.

Five assay variations (Var0—Var4), differing in alamethicin permeabilization, NADPH supplementation, and
buffer composition (Tris vs. PBS), were evaluated using 1 mg/mL S9 fraction and 5 mM UDPGA as cofactor.
Cannabidiol (CBD) and 4-methylumbelliferone (4-MU) served as probe substrates, with d3-CBD as internal
standard. The optimized assay was subsequently applied to a series of valproic acid prodrugs to determine
glucuronidation half-lives. Analyses were performed on an Agilent 1260 Infinity Il HPLC coupled to a 6460C
Triple Quadrupole mass spectrometer (MRM mode); glucuronide formation was confirmed by high-
resolution Orbitrap MS (characteristic +176 Da mass shift).

CBD half-life varied markedly across the five assay conditions (t%4 = 98.3—205.1 min), highlighting the
sensitivity of glucuronidation kinetics to assay design. Comparison of enzyme sources showed a shorter CBD
half-life with HLM (t% = 101.1 min) than with S9 fraction (t%2 = 130.8 min), indicating a difference in
glucuronidation capacity between the two matrices. The developed LC-MS/MS-based assay provides a
sensitive and reproducible platform for evaluating Phase Il glucuronidation, and the findings underscore the
need for standardized incubation conditions when comparing in vitro metabolic stability data across studies.
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BAZI TIYAZOLOPIRiIMIDIN TUREVLERININ ANTIKANSER AKTIVITESi ve FGFR
iNHIBiSYON POTANSIYELI
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Diinya genelinde en 6nemli halk sagligi sorunlarindan biri olan kanser, yiksek 6lim oranlari nedeniyle
arastirmacilarin odak noktasi olmaya devam etmektedir. Uluslararasi Kanser Arastirma Ajansi (IARC)
verilerine goére 2022 yilinda, yaklasik 20 milyon yeni kanser vakasi ve 9.7 milyon kansere bagl 6lim oldugu
bildirilmistir. Karaciger kanseri, diinya genelinde en yaygin kanser tlrlerinden biri olup her iki cinsiyette de
kansere bagh 6limlerde ikinci sirada yer almaktadir. 2022 yil, kiiresel karaciger kanseri istatistigine gore,
yaklasik 866 bin yeni vaka ve 759 bin 6liim orani bildirilmistir [1].

Dovitinib (Sekil), FGFR1-4 (fibroblast blyime faktori reseptori) basta olmak lizere cesitli reseptor tirozin
kinazlarin ATP-baglanma boélgelerini hedefleyerek sinyal iletimini nanomolar diizeylerde baskilayan ¢oklu
tirozin kinaz inhibitortdir. FGFR sinyal yolunun inhibisyonu, tiimor hicrelerinde proliferasyon, sagkalim ve
anjiyogenez gibi kanser gelisiminde rol oynayan siireclerin baskilanmasina katki saglamaktadir. Bu nedenle
Dovitinib, FGFR sinyal yolaklarinin asiri aktive oldugu timorlerde, anti-kanser potansiyeli olan hedefe 6zgi
bir terapotik ajan olarak degerlendirilmektedir [2].
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Sekil. Dovitinib (solda) ve elde edilen bilesiklerin genel yapisi (sagda)

Rapor edilen bilesigimizin Dovitinib ile olan kimyasal yapi benzerliginden hareketle tasarlanan, benzerlik orani
arttirllmis orijinal bilesikler sentezlendi [3]. Elde edilen bilesiklerin kimyasal yapilari ve safliklari, spektroskopik
yontemler ile dogrulandi. Bu bilesiklerin FGFR1-4 inhibitor ozellikleri ve fizikokimyasal 6zellikleri in silico
calismalar ile dogrulandi [4]. Bilesiklerin in vitro sitotoksisiteleri, karaciger kanseri hiicre hatti Huh7 ve normal
kontrol hiicre hatti olan L929 (izerinde ylritilen resazurin analizleri ile degerlendirildi. Huh7 hiicrelerinde
yapilan 6n analizlerde, bilesiklerin hiicre canhligini %70 esiginin altina diistrdigi gozlendi. Bilesiklerin aktif
reseptor seviyeleri lizerindeki etkisini incelemek amaciyla yapilan Western blot analizlerinde, fosfo-FGFR
protein dizeylerinde belirgin bir azalma oldugu gorilda.

Elde edilen bu veriler isiginda, tiyazolopirimidin tirevlerinin, fosfo-aktif FGFR Uzerinden FGFR sinyal
yolagini/yolaklarini ve hiicre canliligini baskilayarak, karaciger kanseri tedavilerinde potansiyel inhibitorler
olabilecegi ve FGFR-iliskili kanserlerin tedavisinde vyenilik¢i bir anti-kanser ila¢ sinifi olabilecegi
degerlendirilmektedir.
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Tuberkiiloz (TB), diinya genelinde 6nemli bir morbidite ve mortalite nedeni olmaya devam eden bulasici bir
enfeksiyon hastaligidir [1]. Mycobacterium tuberculosis (Mtb)’'nin mevcut antimikobakteriyel ilaglara karsi
gelistirdigi direng ve tedavide karsilasilan glicliikler, yeni ve etkili antimikobakteriyel ajanlarin gelistirilmesine
duyulan gereksinimi artirmaktadir [2]. Bu kapsamda, cesitli antimikobakteriyel aktiviteleri bildirilen
akrilonitril tiirevleri ile ilag tasariminda 6nemli bir yere sahip olan tiyazol halkasinin birlikte degerlendirilmesi,
yeni antimikobakteriyel bilesiklerin gelistirilmesi acisindan dikkat ¢ekici bir yaklasim sunmaktadir [3,6]. Bu
dogrultuda, farkh azol ve heterosiklik gruplar ile aril/heteroaril siibstitientler tasiyan 18 yeni tiyazol-
akrilonitril tlrevi tasarlanarak sentezleri gerceklestirilmis, antimikobakteriyel ve antimikrobiyal aktiviteleri
incelenmistir.

Sentezlenen bilesiklerin yapilari FT-IR, '"H-NMR, *C-NMR, HRMS ve tek-kristal X-1sini kristalografisi ydntemleri
kullanilarak dogrulanmistir. Bilesiklerin antimikobakteriyel aktiviteleri Mtb H37Rv susuna karsi Microplate
Alamar Blue Assay (MABA) yontemiyle, izoniazid referans alinarak degerlendirilmistir. Ayrica antibakteriyel
aktiviteleri Gram-pozitif Staphylococcus aureus ve Enterococcus faecalis ile Gram-negatif Escherichia coli ve
Pseudomonas aeruginosa suslarina karsi siprofloksasin, antifungal aktiviteleri ise Candida albicans ve Candida
parapsilosis suslarina karsi flukonazol referans alinarak incelenmistir. Sentezlenen bilesikler arasinda en aktif
turevler, Mtb H37Rv susuna karsi 25 pg/mL MiK degeri ile antimikobakteriyel aktivite gdstermistir.
Antimikrobiyal degerlendirmelerde ise aktivitenin 6zellikle Gram-pozitif bakterilere karsi daha belirgin oldugu
ve en disiik MIK degerinin E. faecalis’e karsi 4 pg/mL olarak elde edildigi belirlenirken, Gram-negatif
bakteriler ve fungal suslara karsi aktivite daha sinirlh bulunmustur. Elde edilen bulgular, tiyazol-akrilonitril
turevlerinin antimikrobiyal aktivite acisindan ileri yapisal optimizasyona acik oldugunu ve yeni tirevlerin
gelistirilmesine yonelik yapi-etki iliskisi calismalari icin bir temel olusturabilecegini gostermektedir.

Bu calisma, Hacettepe Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi tarafindan desteklenmistir (Proje No:
THD-2025-22415).
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Growing evidence highlights the close relationship between chronic inflammation and cancer, with COX-2
playing an important role in tumor proliferation, angiogenesis, resistance to apoptosis, and inflammatory
responses. Given the well-established antiinflammatory and anticancer activities of 1,2,4-triazole and
acetamide pharmacophores, multifunctional molecules targeting both inflammatory and oncogenic
pathways represent a promising drug discovery strategy [1-5]. Based on this rationale, novel ibuprofen-1,2,4-
triazole-acetamide hybrids were designed through molecular hybridization to combine these
pharmacologically relevant structural features within a single molecular framework and were evaluated for
their COX inhibitory and antiproliferative activities. Accordingly, 26 novel 2-[(3-(1-(4-isobutylphenyl)ethyl)-
1,2,4-triazol-5-yl)thio]-N-(substituted phenyl)acetamide derivatives were synthesized and characterized
using IR, *H-NMR, 3C-NMR, HSQC, and HRMS. Their cyclooxygenase inhibitory activities were evaluated in
vitro and compared with ibuprofen (COX-2/1Cso = 5,326 + 0,218 uM), celecoxib (COX-2/1Cso = 0,132 * 0,005
uM), and nimesulide (COX-2/ICso = 1,684 + 0,079 uM). Compounds 5a° (2-NO,, IC50 = 1,921 + 0,086 pM), 5a**
(4-OCHs, ICso = 0,240 + 0,010 uM), 5a® (4-Cl, ICso = 2,881 + 0,136 uM), 5a® (4-NO,, ICso = 0,169 + 0,007 uM),
and 5a%% (2,5-OCHs-4-NO,, ICso = 0,326 + 0,014 uM) exhibited remarkable COX-2 inhibitory activity [6].
Compounds 5a° and 5a® also showed strong COX-2 selectivity (selectivity index >100). Antiproliferative
activities were evaluated by MTT assay using MCF-7, HT29, HepG2, C6, and NIH3T3 cell lines. Compounds
5a° 5a®®, and 5a%® exhibited cytotoxic activities comparable to doxorubicin in cancer cell lines while showing
lower cytotoxicity against healthy NIH3T3 cells [7]. These findings suggest that selective COX-2 inhibitory
compounds with significant antiproliferative activity may represent promising dual-acting candidates with
both antiinflammatory and anticancer properties.
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Tyrosinase is a key enzyme in melanogenesis and a major target in medicinal chemistry and dermocosmetic
research due to its role in melanin biosynthesis. [1]. Tyrosinase inhibition is widely investigated to manage
excessive melanin production. Although various inhibitors (hydroquinone, arbutin, tretinoin, kojic acid,
azelaic acid, and ascorbic acid) have been identified, their application is frequently limited by adverse effects
such as skin irritation, dermatitis, and leukoderma. Therefore, developing safer and more effective tyrosinase
inhibitors remains a critical research objective [2]. The 4-(4-fluorobenzyl)piperazine moiety has emerged as
a promising structural motif in the design of synthetic tyrosinase inhibitors, with several derivatives exhibiting
notable inhibitory activity [3-6].

In this study, twenty novel 4-(4-fluorobenzyl)piperazinyl-N-arylalkanamide derivatives were synthesized,
characterized using *H-/13C-NMR, FT-IR, and HRMS, and evaluated for tyrosinase inhibitory activity relative
to kojic acid. When the non-substituted phenyl derivatives (2a—c) were examined, the acetamide derivative
(2a) exhibited higher antityrosinase activity compared to the propanamide derivatives (2b and 2c). Among
the compounds (2d-u) designed based on the 2a scaffold, compounds 2h (4-NO,), 2n (2-NO;), and 2g (4-CHs)
were identified as the most active derivatives, displaying approximately two-fold stronger antityrosinase
activity than kojic acid. Cytotoxicity of the compounds was evaluated using the MTT assay, and compound
2h did not show significant cytotoxicity up to 100 uM. Compound 2h is a promising candidate for developing
novel tyrosinase inhibitors, considering its activity and cytotoxicity profile.
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Over kanseri, menopoz sonrasi yaslarda ortaya cikan ve genellikle ileri evrede teshis edilen Avrupa’da ve
Kuzey Amerika’da yiiksek insidansa sahip yaygin bir jinekolojik malignite olarak karsimiza ¢ikan ¢ogunlukla
kiratif tedavinin mimkin olmadigi ileri evrelerde tani almaktadir. Bu calisma kapsaminda yeni bazi pirimidin
nlkleobaz (7-14) ve niikleozit (21-24) analogu bilesiklere ulasmak tizere 7’si orijinal toplam 16 ara basamak
bilesikten hareket ile 12 adet orijinal sonuc bilesigin sentezi gerceklestirilmistir. Nikleobaz tiirevlerinin
sentezinde timin ve urasil olmak iizere iki farkli baslangic maddesinden hareket edilmistir. ilk olarak serbest
NH gruplari benzoil grubu ile korunmus (2a/2b) ve daha sonra selektif hidroliz ile elde edilen tiirevin bazik
ortamda siklopentil bromiir ile alkilasyonu sonucunda 4a/4b bilesikleri elde edilmistir. Pirimidin halkasinda 4
numarali konumun 1,2,4-triazol ile slibstitlisyonunu takiben elde edilen ara trin(in sibstitlie anilin tiirevleri
ile reaksiyona sonucunda niikleobaz (7-14) analoglari sentezlenmistir. Nikleozit analogu bilesiklerin
sentezinde baslangic maddesi olan timin yapisinin 1,2,3,5-tetra-O-asetil-8-D-ribofuranoz ile reaksiyonu
sonucu B-glikozidik bag olusturularak bilesik 15 elde edilmistir. Bilesik 15, 1,2,4-triazol ile stbstite edilip
arkasindan siibstitie anilin tirevleri ile reaksiyona tabi tutularak bilesik 17-20 sentezlenmistir. Son olarak
bazik ortamda O-asetil grubunun hidrolizi ile sonug pirimidin nikleozit (21-24) analoglarina ulasilmistir.
Tasarlanan bilesiklerin molekiler modelleme ¢alismasinda PARP1 (PDB:7KK3) kristali kullaniimistir. Niikleozit
analoglarinin (21-24) ribofuranoz halkasi Gzerindeki serbest hidroksil gruplarinin varligi nedeniyle aktif bolge
amino asitleriyle hidrojen baglari yapilmasina olanak sagladigi ve bu sebeple serbest baglanma enerijilerinin-
8.495 ile-7.940 kkal/mol arasinda oldugu iyi bir baglanma profili sergiledigi gérilmustur. Timin cekirdegine
sahip siklopentan halkasi tasiyan niikleobaz analoglarinin (11-14) serbest baglanma enerijilerinin -7.515 ile -
6.041 kkal/mol arasinda oldugu; urasil yapisi iceren nlkleobaz bilesiklerinde (7-10) ise serbest baglanma
enerjilerinin -7.039 ile-5.838 kkal/mol oldugu goértlmistir. Sentezlenen pirimidin nikleobaz (7-14) ve
nikleozit (21-24) analogu tirevlerin sitotoksik aktiviteleri OVARC-3 ve KURAMOCHI over kanser hiicre
hatlarinda SRB testi ile over kanseri tedavisinde kullanilan olaparib ve karboplatin’e karsi incelenmistir.
Primidin niikleobaz analoglarindan bilesik 8 1Cso = 27,1 + 4,56 degeri ile OVARC-3, ICso = 46,2 + 4,87 ile
KURAMOCHI hiicre hattinda en aktif molekil olarak belirlenmistir. Bilesik 8’in olaparib’den bu hiicre
hatlarinda (OVARC-3 i¢in ICso = 75,8 £ 6,1, ICso = 84,5 + 11,4) daha yilksek sitotoksik aktivite gosterdigi tespit
edilmistir.
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AKTIVITELERININ IN VITRO VE IN SILICO CALISMALARLA DEGERLENDIRILMESI

Aybiike Ziileyha KAYA*®, Asaf Evrim EVREN?, Glilsen Akalin-Ciftci¢, Leyla YURTTAS?

@ Anadolu Universitesi, Eczacilik Fakiiltesi, Farmasétik Kimya Anabilim Dali, Eskisehir, Tiirkiye.
b Lisanstistii EGitim Enstitiisii, Anadolu Universitesi, Eskisehir, Tiirkiye.
 Anadolu Universitesi, Eczacilik Fakiiltesi, Biyokimya Anabilim Dali, Eskisehir, Tiirkiye.

aybukezuleyhakaya@anadolu.edu.tr

Kanser, diinya genelinde en yaygin gorilen hastaliklardan biridir. Antikanser ilaglarin ciddi yan etkileri ve
saglikh hiicreler Gzerindeki potansiyel toksik etkileri nedeniyle, daha yliksek etkinlige ve daha disik
toksisiteye sahip yeni antikanser ajanlarin gelistirilmesi gliniimiizde 6nemli bir arastirma alani olmaya devam
etmektedir [1]. Bu calismada, FDA onayli EGFR inhibit6rlerinin yapisinda yaygin olarak bulunan kinazolinon
iskeleti temel alinarak on yedi yeni bilesik tasarlanmis ve sentezlenmistir [2]. Sentezlenen bilesiklerin yapilari
IR, HRMS, H ve 3C NMR spektroskopik analizleri ile aydinlatiimistir. Sitotoksisite testi sonuglarina gére, 4j
bilesigi A549 hiicre hattina karsi sisplatin ve gefitinib ile karsilastirilabilir dlizeyde yliksek inhibitor aktivite
gostermistir. Aktif bilesiklerin normal hiicrelere karsi diisiik toksisite gostermesi ve kanser hiicrelerine yonelik
secici sitotoksik profilleri, bu bilesiklerin terapétik acidan umut vadeden adaylar oldugunu ortaya koymustur.
Apoptoz indlksiyonu ¢alismalarinda, 4a, 4b, 4d ve 4f bilesiklerinin A549 hiicrelerinde, 4j bilesiginin ise MCF-
7 hiicrelerinde aktivite gosterdigi belirlenmistir. Kaspaz-3 aktivasyon testinde, 4a, 4m ve 4o bilesikleri A549
hicrelerine karsi aktivite gosterirken, 4a ve 4o bilesiklerinin MCF-7 hiicrelerinde de aktivite gosterdigi
belirlenmistir. EGFR inhibisyon testinde ise 4b, 4f ve 4j bilesiklerinin gefitinibe kiyasla daha yiksek inhibitor
aktivite sergiledigi gozlenmistir. In silico analizler, 4j bilesiginin hem kaspaz-3 hem de EGFR ile elverisli
etkilesimler olusturabilecegini ortaya koymustur. Genel olarak, elde edilen bulgular sentezlenen kinazolinon
tlrevlerinin umut vadeden antikanser potansiyeline sahip oldugunu ve ileri arastirmalar icin uygun adaylar
olabilecegini gostermektedir [3].

Lisansisti egitimim boyunca bilgi ve tecriibeleriyle bana rehberlik eden kiymetli danismanim Prof. Dr. Leyla YURTTAS'a
ve sentez ¢alismalarim siiresince sabri, igtenligi ve destegiyle daima yanimda olan ikinci danismanim Dog. Dr. Asaf Evrim
EVREN’e sonsuz tesekkirlerimi sunarim.

Not: Bu ¢alisma kapsaminda elde edilen bulgular, Chemistry & Biology & Drug Design dergisinde yayimlanmistir: A. Z.
Kaya, A. E. Evren, G. Akalin-Ciftci, L. Yurttas, Chem. Biol. Drug Des. 2026, 107, e70338.

Kaynakca

[1] Brown, J.S.; Amend, S.R.R.; Austin, H.; Gatenby, R.; Hammarlund, E.U.; Pienta, K.J. Molecular Cancer Research 2023,
21,1142,

[2] Bala, I.A.; Asiri, A.M.; EI-Shishtawy, R.M. Medicinal Chemistry Research 2024, 33, 2372.

[3] Kaya, A.Z.; Evren, A.E.; Akalin-Ciftci, G.; Yurttas, L. Chemical Biology Drug Design 2026, 107, e70338.

8. Ulusal ve 1. Uluslararasi Katilimh Farmasotik Kimya Kongresi | 29-31 Ekim 2026 | Kayseri, Turkiye
8t National and 1* International Pharmaceutical Chemistry Congress | 29-31 October 2026 | Kayseri, Tiirkiye
ufmkk2026.erciyes.edu.tr


mailto:aybukezuleyhakaya@anadolu.edu.tr

POSTER SUNUMU / POSTER PRESENTATION P6

DISCOVERY AND IN SILICO EVALUATION OF D4Z: A NOVEL MULTITARGET SMALL-
MOLECULE LEAD MODULATING CARDIOMETABOLIC AND INFLAMMATORY
PATHWAYS

Errikos Petsas @, Thomas Mavromoustakos 2, Christos T. Chasapis 2

“Laboratory of Organic Chemistry, Department of Chemistry, National and Kapodistrian University of
Athens, 15771 Athens, Greece

cchasapis@chem.uoa.gr

Cardiometabolic syndrome represents a complex multifactorial disorder characterized by tight crosstalk
between dyslipidemia, insulin resistance and chronic low-grade inflammation. Traditional single-target
therapies often fail to manage the interconnected pathological pathways, necessitating combination
regimens with high pill burdens. To address this challenge, we implemented a rational multitarget drug
design strategy aimed at simultaneously modulating six functionally critical therapeutic hubs: PCSK9, GLP1R,
FGFR1, GIPR, NF-kB and the NLRP3 inflammasome.

Starting from a previously reported scaffold (compound 1a), a ligand-based virtual screening via
SwissSimilarity yielded novel analogs, among which compound D4Z emerged as the primary candidate. An
integrated computational protocol was deployed, combining induced-fit molecular docking (Schrodinger
Maestro XP), 200 ns molecular dynamics (MD) simulations in explicit solvent/POPC bilayer environments
(Desmond), binding pocket topology overlap analysis (UCSF Chimera), and predictive ADMET/toxicity
profiling (SwissADME, pkCSM) [1].

Molecular docking demonstrated consistent, high-affinity binding of D4Z across all six targets, with docking
scores ranging from —8.115 to —10.620 kcal/mol, outperforming reference inhibitors such as SBC-115076,
MK-0893, and MCC-950. Key interactions included hydrogen-bonding networks and hydrophobic contacts
within catalytic and orthosteric pockets, overlapping critically with key functional residues. Throughout 200
ns MD trajectories, holo complexes exhibited conformational convergence and marked suppression of root-
mean-square fluctuations (RMSF) within functional binding clefts compared to unliganded apo states.
Furthermore, in silico ADMET profiling confirmed full compliance with Lipinski’s and Veber’s rules, high
predicted oral gastrointestinal absorption (90.8%), low blood-brain barrier permeability and favorable
synthetic feasibility (SA score: 3.11). In conclusion, D4Z represents a prioritized, computationally validated
multitarget lead for subsequent chemical synthesis and in vitro biological evaluation [2].
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Tum malignitelerin yaklasik %1’ini ve hematolojik malignitelerin %10’unu olusturan multipl miyelom, kemik
iliginde klonal plazma hiicrelerinin birikimi ile karakterize hematolojik bir malignitedir. Glincel tedavi
yaklasimlarindaki 6nemli gelismelere ragmen, hastaligin tekrarlamasi ve 6zellikle kemik iligi mikro ¢evresinin
katkida bulundugu ilag direnci, uzun siireli tedavi basarisini sinirlandirmaktadir. Bu nedenle, ilag¢ direncinin
Ustesinden gelmek ve terapotik etkinligi artirmak amaciyla yeni kemoterapotik ajanlarin gelistirilmesi 6nem
tasimaktadir [1-2]. Bu kapsamda, arilpropiyonik/arilasetik asit tirevi nonsteroidal antiinflamatuvar ilaglardan
hareketle 15 yeni 1,3-tiyazolidin-4-on tlrevi bilesik sentezlenerek, spektral ve kromatografik yontemlerle
yapilari karakterize edilmis ve multipl miyeloma karsi antiproliferatif etkileri arastirilmistir.

Sentez calismalarinin ilk asamasinda naproksen, ibuprofen ve diklofenaktan hareketle ester tirevleri
hazirlanmis; ardindan bu bilesiklerin hidrazin hidrat ile muamelesinden elde edilen hidrazit tlirevlerinin
izotiyosiyanat tlirevleriyle reaksiyonu sonucunda tiyosemikarbazit tiirevleri sentezlenmis; bu ara Uriinlerin
sodyum asetat ve etil bromoasetat varliginda isitilmasiyla 1,3-tiyazolidin-4-on iskeletine sahip hedef
bilesiklere ulasilmistir. Sentezlenen bilesiklerin antiproliferatif etkileri, multipl miyelom hticre hatlari RPMI
8226 ve bortezomib (BTZ) direncgli RPMI 8226 7B lzerinde MTT analizi ile degerlendirilmistir. Elde edilen
bulgular; bilesik 4f, 4g ve 4i'nin 48 saat sonunda RPMI 8226 hiicre hattinda sirasiyla 13,49 uM, 12,27 uM ve
15,96 uM; BTZ direncli RPMI 8226 7B hiicre hattinda ise sirasiyla 9,452 uM, 4,242 uM ve 5,136 uM ICso
degerleriile en yiksek antiproliferatif aktiviteye sahip olduklarini géstermistir. Sonug olarak, sentezlenen 1,3-
tiyazolidin-4-on tirevlerinin 6zellikle bortezomib direncli RPMI 8226 7B hiicrelerine karsi gosterdigi belirgin
antiproliferatif aktivite, bu bilesiklerin bortezomib direncinin asilmasina yonelik yeni adaylarin gelistirilmesi
acisindan umut verici bir baslangi¢c noktasi olusturdugunu ortaya koymustur.
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The indole ring system is incorporated into the structure of many endogenous molecules in biological
systems, as well as synthetic drug molecules with a wide range of pharmacological profiles and biologically
active compounds under ongoing research [1]. In recent years, the antioxidant [2, 3] and anticancer [3, 4]
activities of indole derivatives have drawn significant attention. In this study, a novel series of original indole-
derived melatonin analogues was designed and synthesized. Starting from 5-methoxy-1H-indole under
appropriate conditions, N-alkylation followed by electrophilic substitution at the C-3 position yielded the key
intermediates, 5-methoxy-1-methyl-1H-indole-3-carbaldehyde (1). Condensation of these intermediates
with various substituted phenylhydrazines and 7-chloro-4-hydrazinoquinoline afforded the final indole-
hydrazone derivatives (Figure 1.) [5].
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o
/0\©E> 1- DMF,POCI 3 0 Ry-NHNH , -
H H
N 2- CH3l N N
H \

CH,
1 CH, la-1s

R;:2-CI-Ph, 2-F-Ph, 2,4,6-triCl-Ph, 2.4-diF-Ph, 2,4-diNO,-Ph, 2,5-diCI-Ph, 3-Br-Ph, 3-F-Ph, 3-CI-Ph, 3.4-diCI-Ph,
3,5-diF-Ph, 3,5-diCI-Ph, 4-F-Ph, 4-CI-Ph, 4-Br-2-F-Ph, 7-Cl-Quin, 3-NO,-Ph

Figure 1. Synthetic route for the preperation of compounds 1a-1s. Reagents: (a) , I-CH;! , II-DMF,POCI;;
(b) EtOH, R,NHNH,/H,0

In cell-based experimental models, the compounds 1a-1s generally reduced intracellular ROS levels in the
cumene hydrogen peroxide (cH;0,) -induced model, demonstrating a protective effect against lipid
peroxidation. In the hydrogen peroxide (H:0:)-induced model, while 1b, 1d, and 1le exhibited strong
antioxidant activity. The majority of the synthesized compounds demonstrated radical scavenging activity
comparable to the reference compound BHT at a concentration of 100 uM.

This project was supported by the Scientific Research Projects Coordination Unit of Ankara University under grant
number TDK-2025-4314.
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NOVEL THIAZOL-4-ONE ACETIC ACID HYBRID ANALOGUES
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Aryl acetic acid represents an important scaffold found in several clinically used NSAIDs, including diclofenac,
indomethacin, and sulindac. These compounds combine an acidic carboxylate group together with a
hydrophobic aromatic region to interact with the COX active site and inhibit prostaglandin biosynthesis [1,2].
COX inhibition inhibits prostaglandin production, but inhibition of the COX pathway can alter arachidonic-
acid metabolism towards the leukotriene pathway. Therefore, simultaneous inhibition of COX and 5-LOX has
emerged as a promising strategy for the development of novel anti-inflammatory agents [3]. Inspired by the
aryl acetic acid scaffold present in several clinically used NSAIDs, this structural framework was incorporated
into the thiazol-4-one scaffold to develop novel multitarget anti-inflammatory derivatives. Following the
synthesis of the appropriate thiosemicarbazone intermediates, cyclization was performed to obtain the final
thiazolidin-4-one core bearing a carboxylic acid side chain (similar to aryl acetic acid). In total, fifteen final
compounds were synthesized and structurally characterized by *H NMR, 3C NMR, and HRMS analyses. The
entire compound series was initially evaluated for in vitro inhibitory activity against COX-1, COX-2, and 5-LOX
[4]. Based on these results, compounds 3h, 3j, and 3i, bearing 4-methoxy, benzyl, and cyclohexyl substituents,
respectively, were identified as the most promising derivatives and in silico analyses were subsequently
performed to investigate their potential binding modes within the active sites of COX and 5-LOX enzymes.
Molecular dynamics simulations were further conducted to evaluate the binding modes of these compounds
under time-dependent and environmental conditions. In addition, in vivo experiments are currently being
conducted for the active compounds to further investigate their pharmacological potential [5]. Finally, the
structure—activity relationships of the compounds bearing the thiazolidinone—carboxylic acid core were
reported.

I'm grateful to Pharm. Aybike Zlleyha Kaya because of her support and help during the study.
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YENI TiYAZOL TUREVI BILESIKLERIN TASARIMI, SENTEZi VE ANTIKANSER
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Kanser, ylksek insidansi ve mortalitesi ile gliniimiziin en 6nemli saglik problemlerinden biri olup, tedavisinde
yeni ve 6zglin bilesiklere ihtiya¢c duyulmaktadir [1]. Kanser progresyonunda kritik rol oynayan ve kontrolden
cikan anjiyogenez siireci, tirozin kinaz reseptorlerinin inhibisyonu ile kontrol altina alinabilmektedir [2]. Bu
¢alismada, tirozin kinaz reseptor ailesinden vaskiler endotelyal bliyime faktéri reseptoriiniin (VEGFR)
inhibisyonunu hedef alan yeni ve 6zgiin bilesikler tasarlanmistir. Bilesiklerin yapisal tasariminda, bilinen
bircok antikanser ajanin yapisinda da yer alan tiyazol halkasi farmakofor grup olarak tercih edilmistir [3]. Bu
dogrultuda, ana iskelet olarak 2-((2,4-diflorobenziliden)hidraziniliden)-3-(4-metoksifenil)-4-fenil-2,3-
dihidrotiyazol yapisi temel alinmis ve fenil halkasi Gizerinde farkh elektronik ve sterik Ozelliklere sahip
slbstitlientler tasiyan 12 yeni tirev sentezlenmistir. Tasarlanan hedeflenmis bilesiklerin sentezleri (g
basamakl reaksiyon dizisi ile gerceklestirilmis ve elde edilen saf triinlerin kimyasal yapilari HRMS, *H-NMR
ve ¥C-NMR spektroskopik metotlari kullanilarak aydinlatiimistir. Sentezlenen tiirevlerin antikanser
potansiyellerini degerlendirmek amaciyla in vitro biyolojik aktivite taramalari gergeklestirilmistir. Ek olarak,
elde edilen bilesiklerin hedef reseptor ile etkilesim mekanizmalari ve yapi-etki iliskileri, molekiiler doking ve
molekiler dinamik similasyonlarini kapsayan in silico calismalarla detayli bir sekilde arastirilmistir. Bu ¢alisma
sonucunda, hedefe yonelik kanser tedavisinde kullanilabilecek, klinik potansiyeli ve antikanser etkinligi
yiksek yenilikci 6nci bilesiklerin bilim diinyasina kazandirilmasi amaglanmistir.
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Thiazolidin-4-one  derivatives have been reported to inhibit acetylcholinesterase (AChE),
butyrylcholinesterase (BChE), and carbonic anhydrase isoforms | and Il (CA I/1l) [1]. Thiazolylhydrazone
derivatives have also been reported to inhibit AChE [2]. This study aimed to synthesize novel heterocyclic
derivatives bearing a 5-phenylthiophene moiety, characterize their structures, investigate their potential as
enzyme inhibitors using in silico approaches, with subsequent in vitro evaluation.

Eleven compounds, comprising eight thiazole derivatives (3a-3h), two thiazolidin-4-one derivatives (3i,3j),
and 4,5-dihydro-1,3,4-thiadiazole derivative (3k), were synthesized through cyclization reactions of a
thiosemicarbazone intermediate prepared from 5-phenylthiophene-2-carbaldehyde. Their structures were
elucidated using spectroscopic methods. Molecular docking studies performed using the crystal structures
of human AChE (PDB ID: 4EY7) and BChE (PDB ID: 4BDS) to explore potential binding modes of synthesized
compounds.

Molecular docking analyses of the synthesized heterocyclic derivatives s could interact with the AChE and
BChE binding sites through hydrogen bonding and aromatic interactions. In addition, docking studies were
performed against CA | (PDB ID: 1AZM) and CA 1l (PDB ID: 3HS4) using their respective crystal structures to
explore their potential binding modes and interactions with the catalytic Zn?* ion.

In vitro inhibition assays against AChE and BChE are currently ongoing, whereas experimental evaluation
against CA | and CA Il is planned. These computational findings provide preliminary binding hypotheses for
the synthesized heterocyclic derivatives and will support the interpretation of their potential cholinesterase
and carbonic anhydrase inhibitory activities following experimental evaluation.

This study was funded by TUBITAK via the 2209-A Research Project Support Programme for Undergraduate Students
(Application No: 1919B012508075).
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Alzheimer hastaligi ve diabetes mellitus, diinya genelinde prevalansi giderek artan ve 6nemli saghk
sorunlarina yol acan kronik hastaliklar arasinda yer almaktadir. Ozellikle tip 2 diabetes mellitus ile Alzheimer
hastaligi arasinda ortak molekiiler mekanizmalarin bulundugu; kronik hiperglisemi, oksidatif stres,
inflamasyon ve insiilin sinyalizasyon bozukluklarinin, her iki hastaligin patogenezinde rol oynadigl
bildirilmektedir [1,2]. Bu nedenle hem antidiyabetik hem de noroprotektif 6zellik gosterebilecek yeni
molekillerin gelistirilmesine yonelik calismalar 6nem kazanmistir. Ftalimit ve stilfonamit ¢cekirdegi iceren bazi
bilesiklerin a-glukozidaz ve asetilkolinesteraz enzimleri Uzerinde ayri ayri gigli inhibitor aktivite
gosterebildigi bildirilmistir [3,4].

Bu calisma kapsaminda, potansiyel a-glukozidaz ve kolinesteraz inhibitori 6zellik gosterebilecek yeni bir N-
heteroaromatik benzenstlfonamit tiirevi bilesigin sentezlenmesi amaclanmistir.

Tasarlanan bilesik, ftalik anhidrit ve silfametazin bilesiklerinin glasiyel asetik asit icinde isitilmasiyla
gerceklesen reaksiyon sonucunda tek basamakta elde edilmistir [5]. FB-12 kodu verilen bilesigin yapi
dogrulamasi amaciyla IR ve 'TH NMR spektroskopik analiz yéntemlerinden yararlaniimistir.

Sentezlenen bilesigin biyoaktivite potansiyelini degerlendirmek Uzere bdtirilkolinesteraz (BChE) enzimi
Uzerindeki inhibitor aktivitesinin belirlenmesinde modifiye Ellman yénteminden yararlanilmistir [6]. FB-12
bilesigi, 10* M konsantrasyonda eqBChE enzimi lizerinde % 34.97 oraninda inhibisyon géstermistir.

Sonug olarak, literatlrde cesitli biyolojik aktiviteler gosterdigi bildirilen ftalimit ve stilfonamit farmakoforlari
birlestirilerek, N-heteroaromatik benzensilfonamit iskeletine sahip ve potansiyel a-glukozidaz ile
kolinesteraz inhibitori olabilecegi distnilen bir bilesik sentezlenmistir ve BChE enzimi Gzerindeki etkinligi
test edilmistir. ilerleyen calismalarda sentezlenen bilesigin a-glukozidaz ve asetilkolinesteraz enzimleri
Gzerindeki inhibitor etkilerinin de ayrintili olarak arastirilmasi planlanmaktadir. Ayrica farkh stbstitientler
iceren yeni tirevlerin sentezlenmesi ve yapi-etki iliskilerinin incelenmesinin, bu bilesik grubunun farmakolojik
potansiyelinin daha kapsamli bicimde ortaya konulmasina katki saglayacagi diistiniilmektedir.
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Alzheimer's disease (AD) is a progressive, age-dependent neurodegenerative disorder. Alzheimer's pathology
is primarily attributed to cholinergic deficits, amyloid-beta aggregation (Af) and tau hyperphosphorylation.
Due to the complex pathological mechanisms of AD, a multi-target approach emerges as a rational alternative
to conventional single-target therapies [1]. Although withdrawn due to hepatotoxicity, Tacrine—the first
FDA-approved acetylcholinesterase (AChE) inhibitor for AD—remains a popular scaffold because of its high
AChE affinity, simple low-molecular-weight structure, and modifiability [2]. Glycogen synthase kinase-3 (GSK-
3) is a multifunctional serine/threonine kinase that participates in a wide range of physiological and
pathological processes and has been implicated in the development and progression of neurodegenerative
diseases. GSK-3 directly promotes tau phosphorylation and triggers Af production by modulating the
proteolytic processing of the amyloid precursor protein (APP). In particular, GSK3p is overexpressed in the
brain of AD patients [3]. Among the structural scaffolds reported to exhibit GSK-3B inhibitory activity, the
isatin nucleus has attracted considerable attention [4]. In addition, numerous hydrazone derivatives have
been reported to possess significant AChE inhibitory activity [5]. Based on these findings, tacrine and isatin
pharmacophores were combined through a hydrazone linker to develop a novel hybrid compound with
potential multi-target activity. 9-hydrazino-1,2,3,4-tetrahydroacridine was synthesized in two steps
according to the previously reported method [2]. Subsequent condensation of the resulting intermediate
with isatin afforded the target hybrid compound (3-[2-(1,2,3,4-tetrahydroacridin-9-yl)hydrazinylidene]-1,3-
dihydro-2H-indol-2-one). The structure of the compound was elucidated using spectroscopic methods and
its ChE inhibitory activitiy was evaluated by using modified Ellman's method [2].
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The SARS-CoV-2 main protease (Mpro) remains an important drug target for COVID-19, as it is essential for
viral replication. Our group's previously reported nonpeptidic, competitive Mpro inhibitors displayed low
nanomolar potency, but suffered from drug-candidacy-limiting drawbacks such as poor aqueous solubility
(typically <60 uM in PBS buffer) and weak metabolic stability [1]. In this study, we aimed to address both
issues through structural modifications guided by free energy perturbation (FEP+) methods. Introducing a
methyl substituent at the 4-position of the pyridone ring occupying the S1' pocket raised the rotational
barrier about the biaryl axis from about 3 kcal/mol to about 12 kcal/mol, thereby disrupting m-stacking
interactions between the coplanar rings. Contrary to simple cLogP predictions, this approach markedly
improved kinetic aqueous solubility (5-10-fold); however, the same modification led to a decrease in binding
potency (approx. 10-fold).

Additional structure-activity relationship (SAR) studies on the aromatic ring systems occupying the S2 and S1
pockets, including halogen substitution, pyrimidine/pyridazine isosteres, and hydroxypyrimidinone
derivatives, revealed a similar trade-off between potency and solubility across the series. Schrédinger
WaterMap analyses confirmed that displacement of high-energy water molecules located in the S2 and S4
pockets by hydrophobic substituents was a key contributor to ligand potency. These findings indicate that a
substantial redesign of the scaffold would be required to advance this series toward clinical candidacy, and
further demonstrate that FEP+-based calculations are a more reliable tool than classical cLogP approaches
for predicting both solubility and potency [1].

Acknowledgment: This work was supported in part by the Emory initiative Biological Discovery through Chemical
Innovation (BDCI) and by Project 1 of the AC/DC (U19 Al171403).

References
[1] Sahin, Z.; Rivera, M.; Yang, Y.; Liu, K.; Sahin, G.P.C.; Bacsa, J.; Pelly, S.C.; Liotta, D.C. ACS Medicinal Chemistry Letters
2026, 17,1132-1137.

8. Ulusal ve 1. Uluslararasi Katilimh Farmasotik Kimya Kongresi | 29-31 Ekim 2026 | Kayseri, Turkiye
8t National and 1* International Pharmaceutical Chemistry Congress | 29-31 October 2026 | Kayseri, Tiirkiye
ufmkk2026.erciyes.edu.tr


mailto:zafer.sahin@sbu.edu.tr

POSTER SUNUMU / POSTER PRESENTATION P15

IDENTIFICATION OF A POTENT APO-SELECTIVE IDO1 INHIBITOR FOR ANTICANCER
COMBINATION THERAPY

Nehir Ozben?, Yi-Hsien Liu®, Chun Hei Antonio Cheung®, Suat Sari°
% Faculty of Pharmacy, Cukurova University, Adana, Turkey
b Department of Pharmacology, College of Medicine, National Cheng Kung University, Tainan, Taiwan

¢ Department of Pharmaceutical Chemistry, Faculty of Pharmacy, Hacettepe University, Ankara, Turkey
nehirozben333@gmail.com

Indolamine dioxygenase-1 (IDO1) catalyses the rate-limiting step of kynurenine (kyn) pathway, which is a
major contributor to immunosuppressive tumour microenvironment (ITM) leading to tumour resistance to
immunotherapy. IDO1 does not only promote ITM via its enzymatic function recruiting IDO1-kyn-aryl
hydrocarbon receptor axis, but also through SHP-1/SHP-2 and Ras/Erk pathways maintained by its apo form
[1]. Apo-selective inhibitors are considered new standard for inhibiting enzymatic and non-enzymatic
functions of IDO1, while triggering their degradation at the same time [2].

Herein we report IDx48, a pyrazole derivative showing apo-selective IDO1 inhibitory effect, designed as a
potential combination agent in cancer immunotherapy. Compound IDx48 was through bromination, N-
alkylation, oximation and Williamson ether synesis steps. IDO1 activity was screened via kynurenine
absorbance assay on IDO1 overexpressing SK-OV-3 and Hela cells and cytotoxicity was evaluated using an
LDH release assay. Mechanistic explorations were undertaken via in vitro washout and drug competition
assays and in silico molecular docking [3].

IDx48 was obtained at 24.6% yield, its structure and purity were confirmed via NMR and HRMS. Its ICsg(iyn)
values were measured as 0.42+0.17 and 0.5520.06 uM in SK-OV-3 and Hela cells with minimal toxicity. IDx48
maintained kyn inhibition in SK-OV-3 cells after washout, similar as apo-selective linrodostat and unlike holo-
selective epacadostat. Relative kyn production in SK-OV-3 cells increased when cotreated with IDx48 and
linrodostat compared to treatment alone with linrodostat unlike IDx48+epacadostat treatment, showing that
IDx48 and linrodostat compete for the same site of IDO1. Molecular docking predicted binding properties for
IDx48 similar as linrodostat in apo IDO1 active site, while poor binding characteristics with holo IDO1. The
findings altogether suggest that IDx48 is a potent and non-toxic inhibitor of IDO1 with selectivity towards the
apo form, proving potentially a new tool for anticancer combination therapy.
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Cancer is a multifactorial, heterogeneous group of diseases marked by uncontrolled proliferation, invasion,
and metastasis, and is treated with surgery, radiotherapy, and/or systemic therapy (chemotherapy,
hormonal, and targeted biological therapies) depending on type and stage [1]. Gastrointestinal (Gl) cancers
constitute a substantial part of the global cancer burden. According to GLOBOCAN 2024, colorectal cancer is
the third most common cancer worldwide (2.04 million new cases) and the second leading cause of cancer-
related death (918,000 deaths), while gastric cancer ranks fifth in both incidence and mortality (980,000 new
cases; 642,000 deaths). In Tlrkiye, colorectal cancer ranks third in incidence (21,172 new cases) and second
in mortality (10,630 deaths), whereas gastric cancer ranks seventh in incidence (12,914 new cases) and third
in mortality (9,176 deaths) [2].

Small-molecule tyrosine kinase inhibitors (TKIs) are an important therapeutic approach in Gl cancers,
suppressing tumor growth and angiogenesis by targeting VEGFR, EGFR, FGFR, and other kinases; regorafenib
and fruquintinib are used in metastatic colorectal cancer, and sorafenib and lenvatinib in hepatocellular
carcinoma [3-5]. However, drug resistance and off-target effects necessitate novel kinase inhibitors. In this
context, triazolopyrimidines and pyrazolopyrimidines, as bioisosteres of the purine/adenine core, are
important heterocyclic scaffolds being investigated for the design of ATP-binding site-targeting kinase
inhibitors. Indeed, novel triazolopyrimidine derivatives have been reported to inhibit various cancer-related
targets, notably EGFR and HER2, and to exhibit anticancer activity in Gl cancer cell lines such as HCT116 [6].

In the present study, triazolopyrimidine derivatives bearing substituents associated with anticancer activity
were designed, synthesized, and purified; their structures were confirmed spectroscopically, and their
physicochemical properties were evaluated in silico [7]. Cytotoxicity was assessed at 100 uM in the HT29 and
HCT116 human colorectal adenocarcinoma cell lines using a resazurin-based colorimetric assay, which
measures cellular metabolic activity and viability. Signal values were normalized to the control group to
calculate percent cell viability, and the cell line-specific effects of the compounds were compared.
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Glioblastoma is the most common malignant primary brain tumor in adults and represents one of the most
clinically challenging cancer types due to its highly aggressive clinical course and elevated mortality rates.
Despite current standard-of-care approaches encompassing surgical resection, radiotherapy, and
temozolomide-based chemotherapy, improvements in patient clinical outcomes remain limited. The blood-
brain barrier’s restriction of drug delivery to tumor tissue, the pronounced intratumoral heterogeneity
among cancer cells, and the immunosuppressive tumor microenvironment constitute the principal obstacles
to the development of effective therapies. Accordingly, the development of novel therapeutic strategies and
anticancer agents capable of demonstrating efficacy against glioblastoma remains both timely and of
considerable importance [1].

The heterocyclic scaffold bearing the thiazolopyrimidine core has attracted broad interest in anticancer drug
research; modification of these structures with amino and amide derivatives enables the development of
compounds with promising antiproliferative activity against cancer cells [2]. Building on these findings, novel
2-bromothiazolopyrimidine-5-amino derivatives were designed and synthesized. The physicochemical
properties, pharmacokinetic profiles, and putative target molecules of the synthesized compounds were
evaluated using in silico tools [3]. Following the construction of the thiazolopyrimidine ring, the
corresponding amine derivatives were synthesized and subsequently brominated under appropriate
conditions to yield the final compounds [4,5]. To determine the potential toxicity of the synthesized
compounds on healthy tissues, in vitro cytotoxicity assessments were initially conducted on L929 murine
fibroblast cell lines. Subsequently, the in vitro antiproliferative activities of the compounds against U87
human glioblastoma cells were examined to elucidate their anticancer potential and structure—activity
relationships (SAR) [6].
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Type 2 diabetes mellitus (T2DM) represents a chronic metabolic disorder with a rapidly escalating global
prevalence. The serine protease dipeptidyl peptidase-4 (DPP-4) critically disrupts glucose homeostasis via the
rapid enzymatic inactivation of the key incretin hormones, namely glucagon-like peptide-1 (GLP-1) and
glucose-dependent insulinotropic polypeptide (GIP). Consequently, the targeted inhibition of DPP-4 has
emerged as a well-established and validated therapeutic strategy for the clinical management of T2DM. This
investigation describes the design and development of novel active agents engineered to exhibit high
selectivity, minimal toxicity, and potent DPP-4 inhibitory capacity [1, 2].

In this work, novel sulfonamide-chalcone hybrid derivatives were synthesized and structurally characterized.
To elucidate their molecular recognition pathways and characterize their binding orientations within the
enzyme's active site, systematic in silico molecular docking simulations were conducted. These synthesized
derivatives were concurrently evaluated for their in vitro DPP-4 inhibitory efficacy. Although the in vitro
biological assays revealed a modest inhibitory profile against DPP-4, these baseline findings provide critical,
structurally directive insights into the pharmacophoric regions requiring further optimization. Ultimately, this
research establishes a foundational framework for the rational design and development of next-generation
derivatives possessing enhanced binding affinities and superior therapeutic potency.

This work was supported by TUBITAK (Project Number: 2235457)
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In the present study, a series of sulfonyl thiosemicarbazide derivatives (2A-2M) were synthesized and
evaluated for their enzyme inhibitory and antioxidant activities [1]. The compounds were tested against
acetylcholinesterase (AChE), butyrylcholinesterase (BChE) [2], a-amylase, and a-glucosidase [3], while
antioxidant potential was assessed using ABTS*:, DPPH-, and CUPRAC assays [4]. None of the synthesized
compounds showed significant inhibitory activity against AChE and a-glucosidase. In contrast, moderate and
selective BChE inhibition was observed, with the 4-chlorophenyl derivative (2D) exhibiting the strongest
activity (ICso = 62.69 uM), followed by the 4-fluorophenyl derivative (2C). Notably, only compound 2D
displayed measurable a-amylase inhibition, indicating a limited dual inhibitory profile. SAR analysis suggested
that para-halogen substitution, particularly chlorine and fluorine, favors BChE inhibition, whereas bulky and
strongly electron-donating substituents decrease activity. The compounds also demonstrated strong radical
scavenging activity in the ABTS*- and DPPH- assays, whereas no significant reducing activity was observed in
the CUPRAC assay. Among the tested compounds, the cyclohexyl derivative (2A) showed the highest
antioxidant activity, surpassing BHT and a-tocopherol. Overall, these findings highlight sulfonyl
thiosemicarbazides as promising scaffolds for selective BChE inhibition and radical scavenging activity,
providing useful structural insights for the development of multifunctional bioactive compounds.
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SYNTHESIS AND STRUCTURAL ELUCIDATION OF NOVEL AMIDINE DERIVATIVES
DERIVED FROM 4-CYANOPHENOL VIA PINNER REACTION
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Amidines are strong organic bases and functional groups of critical importance in medicinal chemistry and
organic synthesis. The nitrogen-bound covalent hydrogen atoms [R-C(=NH)-NH,] of amidines can form
hydrogen bonds with electronegative atoms, such as oxygen and nitrogen, in bacterial DNA, RNA, proteins,
and other cellular components. Additionally, these groups possess the ability to engage in electrostatic and
cation-tt interactions with molecular targets like proteins and DNA [1]. Furthermore, the literature indicates
that various amidine derivatives exhibit anti-inflammatory and analgesic [2], antibacterial [3], anticancer [4],
and various enzyme inhibition activities [5]. Amidines are generally synthesized via the Pinner method,
involving the acid-catalyzed reaction of nitriles with an alcohol to form an imino ester salt (imidate), followed
by treatment with ammonia or amines [6]. In this study, eight novel amidine derivatives were synthesized
via the Pinner method to obtain cationic, hydrogen-bonding amidine structures containing multiple aromatic
rings that match the curvature of the DNA minor groove, and to evaluate their biological activities. The
synthetic route initiated with the conversion of 4-cyanophenol into 4-cyanophenyl benzoate derivatives,
followed by the generation of imidate salts via the Pinner method using dry HCI gas. In the final step, these
salts were treated with various amine derivatives to afford the target amidine compounds. The chemical
structures of the synthesized compounds were elucidated using instrumental analytical methods, including
FT-IR and "H-NMR spectroscopy. The future prospects of this study aim to screen the synthesized compounds
for anticancer activity and acetylcholinesterase (AChE)/butyrylcholinesterase (BChE) inhibition.
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PTP-1B is a negative regulator of insulin and leptin signaling pathways and is important in metabolic diseases,
including obesity, type 2 diabetes, and cancer. Inhibiting PTP-1B is expected to increase receptor
phosphorylation and strengthen insulin signaling. Therefore, PTP-1B is a very important target in type 2
diabetes and insulin resistance research. Drugs used in the treatment of type 2 diabetes aim to control blood
glucose levels in the short and long term, but due to side effects such as dizziness, sweating, increased lactic
acid in the blood, and tremors, and because these drugs are obtained from abroad, there is a need to design
candidate molecules that may become new drugs. Therefore, seventeen 3-(3-([1,1'-biphenyl]-4-yl)-3-(3-
hydroxyphenyl)prop-2-en-1-one and substituted benzene sulfonyl chloride were reacted to obtain 3-(3-
([1,1'-biphenyl]-4-yl)-3-oxoprop-1-en-1-yl)phenyl-4-substituted =~ benzenesulfonate  compounds. The
structures of the synthesized chalcone compounds were elucidated by FT-IR, *H NMR, *C NMR, and LC-MS.
We investigated the in vitro inhibitory potential of the synthesized compounds against the PTP-1B enzyme.
Molecular docking studies were performed on the 3-(3-([1,1'-biphenyl]-4-yl)-3-oxoprop-1-en-1-yl)phenyl-4-
substituted benzene sulfonate compounds. These findings suggest that chalcone derivatives may be a
promising molecular scaffold for developing novel therapeutic candidates targeting PTP-1B.

The Scientific and Technological Research Council of Turkey (TUBITAK) supported this study under Grant Number
123Z714. This manuscript was funded by Malatya Turgut Ozal University Scientific Research Projects Coordination Unit
/Project Number 25Y20.
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Xanthine oxidase (XO) is a key enzyme in purine catabolism and an established therapeutic target for
disorders associated with hyperuricemia and oxidative stress. Carboxylic acid (COOH) and nitrile (CN) groups
are recurrent structural features in several reported non-purine XO inhibitors, including febuxostat and its
analogues. Structural studies have shown that the carboxylate moiety can interact with Arg880 and Thr1010,
whereas the nitrile group can engage Asn768 within the XO active site [1]. Based on these structural features
and their associated interactions, a functional-group-guided virtual screening strategy was employed to
identify compounds for further evaluation as potential XO inhibitors from the Enamine High-Throughput
Screening (HTS) Library. Approximately 200,000 compounds were analyzed using a Python-based workflow
that screened their SMILES representations for the simultaneous presence of COOH and CN groups, yielding
a focused subset of 1,860 compounds.

Protein-ligand complex structures for the focused subset were predicted using Boltz-1 and subsequently
inspected in UCSF ChimeraX [2]. Following structural inspection of the predicted complexes, one compound
was selected for synthesis and experimental evaluation. The synthesized compound was evaluated for
inhibitory activity against commercially available XO from Sigma-Aldrich using a literature-reported assay
protocol [3]. In an initial single-concentration screening assay, the compound showed approximately 40% XO
inhibition at 100 pM.

This preliminary result supports further concentration-response evaluation of the selected compound and
its analogues. Overall, this proof-of-concept study suggests that functional-group-guided library filtering
combined with Boltz-1-assisted protein-ligand complex structure prediction may provide a practical
approach for prioritizing compounds for experimental investigation.

Keywords: Xanthine oxidase, virtual screening, Boltz, functional-group filtering, enzyme inhibition.

Febuxostat
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COK ASAMALI SANAL TARAMA YAKLASIMIYLA POLi(ADP-RiBOZ) GLIKOHIDROLAZ
(PARG) INHIBITORU GELISTIRILMESINE YONELIK POTANSIYEL HiT BILESIKLERIN
BELIRLENMESi
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Poli(ADP-riboz) glikohidrolaz (PARG) inhibisyonu, hiicresel poli(ADP-riboz) (PAR) birikimine, replikasyon
stresine ve DNA onarim siireclerinin bozulmasina yol acarak tiimoér hicrelerinin sagkalimini azaltir. Bu
nedenle PARG, sentetik letalite mekanizmalarinin hedeflenmesinde ve poli(ADP-riboz) polimeraz (PARP)
inhibitorlerine direncli timorlere yonelik alternatif tedavi stratejilerin gelistiriimesinde umut vadeden bir
hedef olarak 6ne ¢cikmaktadir. Bununla birlikte, ylksek etkinlik ve uygun ila¢ benzeri 6zellikler gésteren PARG
inhibitorlerinin tanimlanmasi 6nemli bir gliclik olup, genis bilesik kitlphanelerinin etkin bicimde
taranmasina olanak saglayan hesaplamali yaklasimlara ihtiya¢ duyulmaktadir [1-4]. Bu ¢alismada, yeni PARG
inhibitorlerinin kesfine yonelik potansiyel hit bilesiklerin belirlenmesi amaciyla yaklasik 4 milyon bilesik iceren
Enamine kiitiiphanesine ¢ok asamali bir sanal tarama yaklasimi uygulanmistir. ilag benzerligi ve kimyasal
uygunluk filtrelerinin ardindan, FPSim2 tabanli benzerlik/cesitlilik analizi ile kimyasal cesitlilik korunarak
yaklasik 100,000 temsilci bilesik secilmistir. Daha sonra, Schrodinger Phase modiill kullanilarak yapi temelli
farmakofor modelleri olusturulmus ve bilinen aktif ve decoy bilesikler kullanilarak valide edilmistir. Yiiksek
ayirt edici performans gosteren modeller (AUC > 0,90) ile gerceklestirilen farmakofor tabanlh tarama
sonucunda onceliklendirilen yaklasik 15,000 bilesik, PARG baglanma bolgesinde Glide SP ile molekiiler
docking analizine tabi tutulmus ve OPLS tabanli skorlama ile degerlendirilmistir. Glide docking skoru -8,0 ve
Gzeri olan bilesik ileri c¢alismalar icin Onceliklendirilmistir. Halihazirda vyuritilen c¢alismalarin
tamamlanmasinin ardindan belirlenecek en uygun hit adaylarinin, yeni PARG inhibitorlerinin gelistirilmesine
yonelik gelecekteki calismalara ve projelere 6n veri saglamasi hedeflenmektedir.

PARG Inhibitor Hitlerinin Segimi
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A Schrodinger
Kaynakca

[1] Gravells, P.; Grant, E.; Smith, K. M.; James, D. |.; Bryant, H. E. DNA Repair, 2017, 52, 81-91.

[2] Gogola, E.; Duarte, A. A.; de Ruiter, J. R.; Wiegant, W. W.; et al. Cancer Cell, 2018, 33(6), 1078-1093.
[3] Leonard, S. M.; Pearson, C. R.; Roos, W. P.; Sobol, R. W. Toxics, 2026, 14(2), 162.

[4] Catara, G.; Gerace, G.; Lauro, R.; Palazzo, L. Biochemical Pharmacology, 2026, 247, 117770.

8. Ulusal ve 1. Uluslararasi Katilimh Farmasotik Kimya Kongresi | 29-31 Ekim 2026 | Kayseri, Turkiye
8t National and 1* International Pharmaceutical Chemistry Congress | 29-31 October 2026 | Kayseri, Tiirkiye
ufmkk2026.erciyes.edu.tr



POSTER SUNUMU / POSTER PRESENTATION P24

COMPUTATIONAL IDENTIFICATION OF SELECTIVE EPOXIDE HYDROLASE
INHIBITORS OF LTA4H VIA DOCKING AND MOLECULAR DYNAMICS

Emine Yekta Yilmaz?!, Azize Gizem Ergiil*

1) Gazi University Faculty of Pharmacy, Department of Pharmaceutical Chemistry, Ankara, Turkey

azizegizem.uslu@gazi.edu.tr

Leukotriene A4 hydrolase (LTA4H) is a bifunctional zinc-dependent metalloenzyme that catalyzes the
formation of the proinflammatory lipid mediator leukotriene B4 while also exhibiting aminopeptidase
activity involved in the degradation of the chemotactic peptide Pro-Gly-Pro (PGP). Because conventional
LTA4H inhibition may interfere with both enzymatic functions, selective targeting of the epoxide hydrolase
activity while preserving aminopeptidase function represents an attractive strategy for antiinflammatory
drug discovery [1-3]. Previous structural and biochemical studies have demonstrated that the two activities
occupy overlapping but distinguishable regions of the active site cavity, providing a structural basis for
developing aminopeptidase-sparing inhibitors [1, 2].

In this study, a Structure based virtual screening workflow was developed to identify small molecules with
selective binding toward the epoxide hydrolase region of LTA4H. A commercial MCULE compound library was
subjected to physicochemical and drug likeness filtering, followed by diversity based selection and ligand
preparation. Molecular docking was performed using Glide SP against the LTA4H crystal structure (PDB:
6ENC) [4] with a zinc centered metal constraint. The docking protocol was validated by native-ligand
redocking, yielding an RMSD of 0.529 A. Protein ligand interaction profiling was subsequently employed to
prioritize candidates showing favorable engagement of the epoxide hydrolase-associated region while
minimizing interactions potentially associated with the aminopeptidase function.

Selected candidates were further evaluated using explicit-solvent molecular dynamics simulations performed
with GROMACS to assess binding stability and the persistence of protein-ligand interactions. The integrated
workflow identified structurally diverse candidates exhibiting a selective interaction profile toward the
epoxide hydrolase region of LTA4H. Although computational binding preferences cannot establish functional
selectivity, these findings provide a rational basis for the experimental evaluation of aminopeptidase-sparing
LTA4H inhibitors.
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SYNTHESIS, MOLECULAR DOCKING, AND EGFR INHIBITORY ACTIVITY OF NOVEL
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Cancer remains a major global health challenge and continues to be one of the leading cause of mortality
worldwide [1]. Understanding the molecular mechanisms underlying cancer progression has advanced
targeted therapies. Among these targets, epidermal growth factor receptor (EGFR), a receptor tyrosine
kinase dysregulated in various malignancies, has emerged as an important therapeutic target [2]. The 1,2,4-
triazole scaffold has attracted considerable interest in medicinal chemistry, particularly due to the anticancer
potential of its derivatives. Our previous studies also demonstrated the anticancer activity of condensed
heterocyclic systems containing this scaffold [3,4]. Based on these findings, a series of thiazolo[3,2-
b][1,2,4]triazole derivatives was designed and synthesized as potential EGFR inhibitors.

The 5-benzylidenethiazolo[3,2-b][1,2,4]triazole-6(5H)-one derivatives were synthesized through a multistep
synthetic route involving the preparation of N-hydroxysuccinimide esters from substituted carboxylic acids,
their conversion into thiosemicarbazide intermediates, and subsequent cyclization to the corresponding 3-
substituted-1,2,4-triazole-5-thiones, followed by construction of the final fused thiazolo[3,2-b][1,2,4]triazole
scaffold. In silico molecular docking studies were performed using Schrodinger Maestro to investigate the
binding profiles of the synthesized compounds within the ATP-binding site of EGFR. The EGFR inhibitory
activities of five synthesized compounds were evaluated using an enzymatic kinase assay based on the ADP-
Glo™ luminescent detection method.

The target compounds were successfully synthesized, and their structures were confirmed by IR, '"H NMR, *C
NMR, and mass spectrometric analyses. Molecular docking studies revealed favorable binding modes within
the ATP-binding site of EGFR, with interactions involving key amino acid residues. Furthermore, the
compounds exhibited strong inhibitory activity against EGFR in the enzymatic kinase assay, supporting their
potential as EGFR-targeting agents.

This study was supported by Hacettepe University Scientific Research Projects Coordination Unit (Project No: TYL-2018-
17558 and TUK-2022-20016) and the Scientific and Technological Research Council of Turkey (TUBITAK) (Project No:
1195854).
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Breast cancer remains one of the most prevalent malignancies among women worldwide [1]. Estrogen
biosynthesis plays a critical role in the development and progression of hormone-dependent breast cancer,
making aromatase a well-established therapeutic target [2]. In parallel, increasing evidence indicates that
inflammatory pathways, particularly those involving cyclooxygenase (COX) enzymes, contribute to tumor
initiation and progression [3]. Therefore, simultaneous modulation of aromatase and COX pathways may
represent a promising strategy for the development of multifunctional agents with potential relevance to
breast cancer therapy.

In this study, a series of N-acylhydrazone derivatives was designed and investigated as dual-acting aromatase
and COX inhibitors. The molecular design was based on the hydrazone scaffold and was supported by
molecular modeling and molecular dynamics studies to evaluate ligand—target interactions and binding
stability. The designed compounds were subsequently synthesized and structurally characterized using
spectroscopic methods. Their inhibitory effects on the target enzymes were evaluated under in vitro
conditions, and their pharmacokinetic properties were further assessed using in silico absorption,
distribution, metabolism, and excretion (ADME) predictions. The synthesized compounds exhibited notable
inhibitory activity against the investigated enzyme targets, supporting the feasibility of the dual-target design
strategy. Molecular modeling and molecular dynamics analyses further supported favorable interactions of
the compounds with the target binding sites. In addition, in silico ADME evaluations indicated favorable
predicted drug-like and pharmacokinetic properties for selected derivatives. Overall, these findings suggest
that the N-acylhydrazone scaffold represents a promising framework for the development and further
optimization of dual aromatase/COX inhibitors. Further biological evaluation of the most active derivatives
(4a and 4d) may contribute to the identification of new multifunctional candidates targeting complementary
pathways involved in breast cancer.

This study was supported by Hacettepe University internal funds (Project numbers: THD-2020-18624) and TUBITAK
(Project number: 2225260).
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The complexity of cancer biology and the emergence of drug resistance have driven increasing interest in
multitarget therapeutic strategies that simultaneously modulate complementary pathways involved in tumor
growth and survival [1]. Recent studies have demonstrated that monoamine oxidase (MAQO) enzymes are
overexpressed in tumor tissues. MAO-mediated degradation of biogenic amines generates reactive species
that may impair mitochondrial membrane integrity and function, thereby contributing to tumor invasion and
metastasis. Moreover, studies using MAO inhibitors, such as clorgyline, have demonstrated suppression of
tumor growth in cancer cell lines, highlighting MAO as a potential target for anticancer drug development
[2]. Kinase inhibition represents an important strategy in anticancer drug discovery and development. In
particular, the epidermal growth factor receptor (EGFR) and cyclin-dependent kinases (CDKs) have emerged
as key targets in anticancer drug discovery owing to their critical roles in tumor cell proliferation and survival
[3]. Simultaneous targeting of these pathways may provide a rational approach to the development of
multitarget anticancer agents. Coumarin is a valuable heterocyclic scaffold in medicinal chemistry due to its
structural versatility and broad biological activities, making it attractive for multitarget anticancer drug
design. Numerous coumarin-based compounds exhibiting both anticancer and MAO inhibitory activities have
been reported in the literature [4]. In this study, N-substitutedphenyl-7-(4-methylbenzyloxy)-2-oxo-2H-
chromene-3-carboxamide derivatives were designed and synthesized as potential multi-target anticancer
agents. Molecular docking studies were additionally conducted to explore the binding modes and potential
interactions of the synthesized compounds within the active sites of MAO, EGFR, and CDK.

Synthesis studies started with the preparation of ethyl 7-hydroxy-2-oxo-2H-chromene-3-carboxylate from
2,4-dihydroxybenzaldehyde. Subsequent O-benzylation with the 4-methylbenzylbromide afforded the ethyl
7-(4-methylbenzyloxy)-2-oxo-2H-chromene-3-carboxylate. Hydrolysis of this compound afforded the
corresponding carboxylic acid derivative. Finally, the target compounds were synthesized via EDC/DMAP-
mediated amidation using the appropriate anilines.

In silico molecular docking studies were performed using Schrodinger Maestro to investigate the potential
binding profiles of the synthesized compounds MAO, EGFR, and CDK.

The target compounds were successfully synthesized, and their structures were elucidated using IR, 'TH NMR,
3C NMR, and mass spectrometry. Molecular docking analysis revealed favorable interactions between the
synthesized compounds and key residues within the active sites of MAO, EGFR, and CDK, suggesting their
potential affinity for these targets.

This work was financially supported by Scientific Research Fund Hacettepe University, Turkey though Project TOA-2024-
21140.
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Epidermal bliyiime faktori reseptéri (EGFR), hiicre proliferasyonu, sagkalimi ve farklilasmasinda rol oynayan
onemli bir reseptor tirozin kinazdir ve anormal aktivasyonu cesitli kanser tirlerinin gelisimiyle iliskilidir
[1,2,3]. Bu nedenle EGFR, antikanser ilag gelistirme ¢alismalarinda dnemli molekiiler hedeflerden biridir [3].
Bu calismada, antikanser ila¢ arastirmalarinda farmakolojik agidan dikkat ceken kinoksalin ve tiyadiazol halka
sistemlerinin ayni molekiler yapi icerisinde birlestiriimesiyle yeni bir bilesik serisinin tasarlanmasi ve
sentezlenmesi amaclanmistir [4,5,6]. Tasarlanan bilesiklerin 6zellikle wild-type EGFR Uzerindeki potansiyel
inhibitor etkilerinin molekiler docking calismalariyla degerlendirilmesi hedeflenmistir.

Kinoksalin ve tiyadiazol iskeletlerini birlikte tasiyan yeni tiirevler tasarlanarak sentezlenmis ve elde edilen
bilesiklerin yapilari uygun spektroskopik yontemlerle karakterize edilmistir. Sentezlenen bilesiklerin wild-type
EGFR’nin ATP baglanma bolgesiyle olasi etkilesimleri molekiler docking ¢alismalari kullanilarak incelenmistir.
Docking skorlari ve reseptor—ligand etkilesimleri karsilastirilarak serinin dne ¢ikan bilesikleri belirlenmistir.
Ayrica sentezlenen tirevlerin biyolojik aktivitelerinin degerlendirilmesi amaciyla A549 insan akciger kanseri
hiicre hattinda antiproliferatif/sitotoksik aktivite ¢alismalari yurutiilmektedir. Bilesiklerin normal hiicreler
Uzerindeki sitotoksik etkilerinin ve kanser hiicrelerine karsi seciciliklerinin degerlendirilmesi amaciyla 3T3
fibroblast hiicreleri kullanilmaktadir.

Molekdiler docking analizleri, tasarlanan kinoksalin—tiyadiazol tiirevlerinin wild-type EGFR’nin aktif bolgesine
yerlesebildigini ve ATP baglanma bodlgesindeki amino asitlerle c¢esitli etkilesimler olusturabildigini
gostermistir. Seri icerisinde 3i, docking sonuglari ve protein—ligand etkilesim profili agisindan en dikkat ¢ekici
bilesik olarak belirlenmistir. Molekiler modelleme bulgularinin deneysel biyolojik aktivite sonuclariyla
desteklenmesi amaciyla sentezlenen tirevlerin A549 kanser hiicrelerindeki antiproliferatif/sitotoksik
aktiviteleri ile 3T3 fibroblast hiicrelerindeki sitotoksik etkilerinin ve secicilik profillerinin degerlendirilmesine
yonelik calismalar devam etmektedir.

Elde edilen in silico bulgular, kinoksalin ve tiyadiazol farmakoforlarinin bir arada kullaniimasinin wild-type
EGFR’yi hedefleyen yeni inhibitorlerin gelistirilmesi acisindan umut verici bir yaklasim olabilecegini
gostermektedir. Ozellikle 3i bilesiginin molekiiler modelleme ¢alismalarinda serinin éne cikan (yesi olmasi,
bu bilesigi ileri biyolojik degerlendirmeler agisindan 6nemli bir aday haline getirmistir.
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DESIGN, SYNTHESIS, COX-1/COX-2 INHIBITION, ANTIPROLIFERATIVE ACTIVITY,
AND MOLECULAR MODELLING OF NOVEL FLURBIPROFEN-BASED 1,2,4-TRIAZOLE
ACETAMIDES
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Cyclooxygenase (COX) enzymes catalyse the rate-limiting step in prostaglandin biosynthesis. COX-1 is
constitutively expressed, whereas COX-2 is induced during inflammation and has also been implicated in
tumour progression =31, Since inhibition of COX-1 by classical non-steroidal anti-inflammatory drugs is
associated with gastrointestinal adverse effects, improving COX-2 preference remains an important strategy
in the design of new anti-inflammatory agents. In this study, the carboxylic acid moiety of flurbiprofen was
replaced with a 1,2,4-triazole ring [**!to investigate whether this structural modification could enhance COX-
2 preference and provide derivatives with antiproliferative potential.

A series of flurbiprofen-derived N-aryl-2-[(4H-1,2,4-triazol-3-yl)sulfanyl]acetamides were synthesised via
ester, hydrazide, and 4H-1,2,4-triazole-3-thiol intermediates, followed by S-alkylation with N-aryl-2-
chloroacetamides. We determined COX-1/COX-2 inhibitory activities and cytotoxicity against MCF-7, HT-29,
HepG2, C6, and NIH3T3 normal fibroblast cells as ICso values. Molecular docking was performed using
validated COX-1 (1Q4G) '® and COX-2 (3PGH) ! structures, and the computational analysis was
complemented by MM-GBSA calculations and molecular dynamics simulations.

The ten compounds displaying COX-2 inhibitory activity showed ICso values ranging from 0.319 to 2.122 uM,
with selectivity indices (SI = ICso COX-1/COX-2) of 1.2—-8.6. The 4-NO, and 4-Cl derivatives were the most
potent, with COX-2 ICso values of 0.319 uM (Sl = 8.6) and 0.370 uM (Sl = 4.2), respectively, compared with
celecoxib (0.132 puM). lbuprofen showed COX-1 preference under the same assay conditions (SI = 0.46).
Within the series, para-substituted derivatives tended to display greater COX-2 inhibitory potency than the
corresponding meta-substituted compounds. Notably, the 4-NO, derivative exhibited the strongest
antiproliferative activity against MCF-7 cells (ICso = 8.6 uM), whereas the 4-Cl derivative was most active
against HT-29 cells (ICso = 14.4 uM); both showed substantially lower cytotoxicity toward NIH3T3 cells (ICso >
500 uM). Docking analyses placed the derivatives within the cyclooxygenase channel, with interactions
involving Arg120, Tyr355, Ser530, and Tyr385, key residues of the NSAID-binding site. Overall, the findings
identify selected para-substituted derivatives as promising COX-2-preferring compounds with
antiproliferative activity and suggest that replacing the carboxylate with a triazole may be a useful strategy
for modulating COX isoform preference in flurbiprofen-derived structures.
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YENI N,N,N’-TRiSUBSTITUE (TiYO)URE TUREVLERININ TASARIMI, SENTEZi VE IN
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(Tiyo)ure turevleri, glgli hidrojen bagl dontr/akseptor profili, biyoizosterik ozellikleri ve ¢ok yonla
farmakoforik karakteri nedeniyle ila¢ tasariminda stratejik 6neme sahip ayricalikli yapilar olarak
tanimlanmaktadir [1,2]. Sorafenib, lenvatinib ve regorafenib gibi onaylanmis kinaz inhibitérlerinden
tiyoasetazon ve tiyokarlid gibi antimikobakteriyel ajanlara kadar pek cok ilagta (tiyo)ire yapisi ortak bir
farmakoforik motif olarak yer almaktadir [2]. Bu grubun medisinal kimyadaki merkezi rolli, biyolojik
hedeflerdeki tanima bolgeleriyle kurdugu kararl hidrojen baglarinin ligand—-reseptor etkilesimlerini stabilize
etmesinden kaynaklanmaktadir [2]. Tiyolure tilrevleri bunlara ilaveten antibakteriyel, antifungal, antiviral,
antioksidan, antienflamatuvar, antidiyabetik ve antitimor etkiler dahil genis bir biyolojik aktivite yelpazesi
sergilemektedir [3,4]. Tiyolre grubunun benzotiyazol gibi heterosiklik sistemlerle birlestirilmesinin,
bilesiklerin hem fizikokimyasal hem de biyolojik 6zelliklerini iyilestirdigi de literatiirde bildirilmistir [5]. Ayrica
substitient se¢iminin aktivite tzerinde belirleyici oldugu, elektron cekici gruplarin (-NO,, -CF3, halojenler)
antibakteriyel potensi artirdigl ortaya konmustur [6].

Aminlerin izo(tiyo)siyanatlarla dogrudan reaksiyonu, tiyolre tlrevlerinin eldesinde yaygin olarak kullanilan
ve yiiksek verimle yiriyen yontemlerden biridir [7]. Bu ¢alismada, cesitli slibstitlie fenil gruplar (tiyo)ire
iskeleti araciligiyla halojen tasiyan benzilpiperazin gruplariyla, molekiiler hibridizasyon yaklasimi esas alinarak
birlestirilmis ve yeni 1,1,3-tristibstitlie (tiyo)ire tlrevi bilesikler tasarlanarak sentezlenmistir. Bu amacla
izo(tiyo)siyanat tlrevi baslangic maddelerinin diklorometan icerisindeki c¢ozeltilerine heterosiklik amin
turevleri eklenerek niikleofilik katilma reaksiyonu gerceklestirilmistir. Elde edilen Grlinler uygun yontemlerle
saflastiriimis, kimyasal yapilari tH-NMR, 3C-NMR ve HRMS yéntemleri kullanilarak aydinlatilmistir.

Emilim, dagihm, metabolizma ve atilim (ADME) dahil farmakokinetik 6zellikler ile ilag benzerligi 6zellikleri,
hesaplamali yaklasimlar kullanilarak tahmin edilmistir. Sonuglar, bu bilesiklerin ilag adayi olarak ileri
gelistirme ¢alismalari agisindan umut verici 6zellikler sergiledigini gostermektedir. Bu sonuglar, yeni bilesik
serisinin ileri farmakofor gelistirme calismalari icin degerli adaylar olabilecegine isaret etmektedir.
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Karacigerin primer malignitelerinin blyik ¢cogunlugunu olusturan hepatoselliler karsinom (HCC), genellikle
kronik karaciger hasari, fibrozis ve siroz zemininde gelisen, kompleks ve agresif seyirli bir timordur [1-2].
Modern onkoloji ve farmakoterapi pratiginde HCC; ylksek molekiler heterojenitesi, kemoterapétik ajanlara
karsi dogal direnci ve altta yatan karaciger disfonksiyonunun getirdigi kisitlamalar nedeniyle yénetimi en zorlu
solid timorlerden biri olarak kabul edilmektedir [3]. HCC'nin erken evrelerinde cerrahi rezeksiyon,
radyofrekans ablasyon ve karaciger transplantasyonu gibi iyilestirici secenekler 6n plandayken, ileri evre
hastalarda sistemik onkolojik tedaviler devreye girmektedir [4]. Onkolojik tedavilerin seciciligini artirmak
amaclyla, hedef odakli ve minimal invaziv bir yontem olan Fotodinamik Terapi (FDT) 6n plana ¢ikmaktadir.
Isik, fotosensitizator ve molekiiler oksijenin birlikteligiyle reaktif oksijen tiirleri lireten FDT'de, singlet oksijen
Uretim kuantum verimi %100'e yakin olan fenalenon iskeleti iyi bir fotosensitizator adayidir [5]. Enfeksiyon
tedavisinde siklikla kullanilan stlfonamit yapisinin ise karbonik anhidraz (CA) enzimlerinin inhibisyonu,
mikrottbill dinamiklerinin bozulmasi ve G1 evresinde hiicre siklusunun bloke edilmesi gibi antikanser
mekanizmalari bulunmaktadir. Proje kapsaminda, silfonamit yapisinin antikanser potansiyelinin
fenalenonun fotodinamik 6zellikleriyle bir araya getirilmesi amaciyla, etil ve hekzil ara zincirleri araciligiyla
fenalenon-silfonamit hibrit yapilari tasarlanmis ve sentezlenmistir. Sentezlenen hedef bilesiklerin yapilari
spektrometrik yontemler ile teyit edilmistir. Gelistirilen aday molekiillerin in vitro antikanser potansiyellerini
belirlemek amaciyla HepG2 insan karaciger kanseri hiicre hatti lzerinde MTT hiicre canhligl testi
uygulanmistir. Kisa etil zincirine sahip bilesiklerin, uzun hekzil zincirine sahip bilesiklere kiyasla HepG2
hiicreleri (izerinde belirgin derecede daha yiksek sitotoksisite sergiledigi saptanmistir.

Bu calisma Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu (TUBITAK) Arastirma Destek Programlari Bagkanligi Destek
Programi 1002-Hizl Destek kapsaminda 1265437 proje numarasi ile desteklenmistir.
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Semaxanib is a pioneering anti-angiogenic agent known for its targeted inhibition of tyrosine kinases. The
coordination of organic pharmacophores with transition metals such as gold (Au) and platinum (Pt) offers a
promising strategy to enhance target receptor affinity, optimize cellular uptake, and modulate signaling
pathways associated with the VEGFR receptor [1-3].

The specific aim of this study is to integrate the tumor-targeting potential of a boron-containing amino acid
derivative, the VEGFR2 tyrosine kinase inhibitor Semaxanib, cytotoxic/apoptotic Au(lll)/Pt(ll) metal centers,
and planar N-donor heterocyclic ligands -which enhance complex stability- into a single molecular design.

Initially, BPA derivatives containing 1,10-phenanthroline-like ligands were prepared and subsequently
combined with Semaxanib Au(lll) and Semaxanib Pt(ll) complexes. Reactions were conducted under an inert
atmosphere, and the products were monitored via TLC. The structures of the compounds were elucidated
using spectroscopic methods. The in vitro anticancer activity and cytotoxicity of the synthesized complexes
are currently being evaluated. During the molecular modeling phase, potential interactions between selected
compounds and cancer-related targets are investigated through docking and binding model analyses, and
experimental activity results are interpreted alongside in silico findings [4]. The results obtained are expected
to introduce a novel molecular design approach to the fields of bioinorganic chemistry, pharmaceutical
chemistry, and targeted anticancer drug research.
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The increasing spread of antimicrobial resistance seriously limits the effectiveness of existing antibacterial
and antifungal drugs. Therefore, the need for new and effective antimicrobial agents is increasing steadily.
In this context, quinoline and thiazole rings represent two important structural motifs in antimicrobial drug
design. The quinoline ring forms the core structure of fluoroquinolone antibiotics and contains the
pharmacophoric features responsible for targeting the bacterial DNA gyrase enzyme [1]. The thiazole ring,
on the other hand, exhibits bioisosteric properties with the pharmacophoric components of azole antifungal
agents. For this reason, it has also been used in the design of antifungal agents targeting the CYP51 enzyme
[2,3]. Hybrid compounds combining quinoline and thiazole rings within the same molecular framework have
emerged as promising dual-action antimicrobial candidates capable of targeting both bacterial DNA gyrase
and fungal CYP51A1 enzymes [4]. Based on this rationale, ten new quinoline-thiazole hybrid derivatives
containing a hydrazone bridge were designed and synthesized to investigate their antibacterial and
antifungal activities. The structures of the obtained compounds were elucidated using *H NMR, 33C NMR, and
HRMS analyses. The antibacterial activities of the compounds were evaluated in vitro against various Gram-
positive and Gram-negative bacteria, while their antifungal activities were assessed against invasive fungal
species. Compounds showing activity against bacterial strains were further evaluated for their DNA gyrase
enzyme inhibitory potential under in vitro and in silico conditions. In addition, SEM images were obtained to
examine the morphological effects of the active compounds on the bacterial pathogens. Similarly,
compounds showing activity against fungal strains were investigated for their CYP51A1 enzyme inhibitory
potential, and SEM analyses were performed to evaluate compound-induced morphological alterations in
fungal cells. Based on the results, the possible binding modes and structure-activity relationships of the active
compounds were elucidated. Within the scope of this study, compounds 4c and 4d were suggested to exhibit
promising inhibitory activity. Therefore, these compounds may be considered promising candidates for the
development of new antimicrobial agents.
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Kanser, 2021 yilinda diinyada 6limlerin %17’sini olustururken, bulasici olmayan hastalik nedenli élimlerin
%23’Un0 olusturmustur. Kanser gortilme yukindn 2050 yilina kadar 34.4 milyona ulasacagi, 2024 yilina gére
ise %67 artacagl ongorilmektedir. Ek olarak, kanserin ilag tedavisinin klinik etkinligi genellikle ilag direnci ve
yan etkiler nedeniyle sinirhdir [1]. Triazol, bes liyeli doymamis halka iskeletinde diizenlenmis iki C atomu ve
G¢ N atomuna ve aromatik karaktere sahip olan bir sistemdir. Triazol halkasi, farkl hedeflerle hidrojen baglari
olusturabilmekte ve bu da bilesiklerin farmakokinetik, farmakolojik ve toksikolojik 06zelliklerinin
iyilestirilmesine neden olmaktadir. Triazol halkasinin bu 6zelliklerine ek olarak letrozol, anastrazol gibi
antikanser ilaclarda da yapisal bir motif olarak yer aldigi bilinmektedir. Ayrica, literatirde triazol halkasinin
antikanser aktivitesine dair pek ¢cok calisma bulunmaktadir [2-5]. Biitlin bu bilgiler i1siginda, bu calismada 8
yeni 2-((4-benzil-5-((4-(naftalen-2-ilsiilfonil)piperazin-1-il)metil)-4H-1,2,4-triazol-3-il)tiyo)-N-
(sUbstitiie)asetamid tiirevi 2-naftalen silfonil kloriirden hareketle 4 basamakta sentezlenmistir. Sentezlenen
final bilesiklerin kimyasal yapilari 2H-NMR, *C-NMR ile aydinlatilmistir. Sentezlenen bilesiklerin sitotoksik
aktiviteleri A549, MCF-7, L929 hiicre hatlarinda MTT yontemi kullanilarak degerlendirilecektir. Ek olarak, in
vitro ¢alismalar sonucunda en aktif oldugu belirlenen bilesik icin molekiler kenetlenme calismalari da
gerceklestirilecektir.

Kaynakca

[1] H. Sung, A.M. Filho, | Mathieu, L. Msc, J. Ferlay, R.L. Siegel Mph, Soerjomataram I., Jemal A., Bray F., CA: A Cancer
Journal for Clinicians, 2026, 76(4), e70090.

[2] Sharma, V., Shrivastava, B., Bhatia, R., Bachwani, M., Khandelwal, R., & Ameta, J., Pharmacologyonline 2011, 1, 1192—
1222.

[3] Naeem, N., Mughal, E. U., Sadiqg, A., Othman, G. A., & Shakoor, B., Archiv der Pharmazie, 2025, 358(7), e70059.

[4] Emami, L., Sadeghian, S., Mojaddami, A., Khabnadideh, S., Sakhteman, A., Sadeghpour, H., Faghih Z,
Fereidoonnezhad M. &Rezaei, Z. BMC Chemistry 2022, 16(1), 91.

[5] EI-Sherief, H. A., Youssif, B. G., Bukhari, S. N. A., Abdelazeem, A. H., Abdel-Aziz, M., & Abdel-Rahman, H. M. European
journal of medicinal chemistry, 2018, 156, 774-789

8. Ulusal ve 1. Uluslararasi Katilimh Farmasotik Kimya Kongresi | 29-31 Ekim 2026 | Kayseri, Turkiye
8t National and 1* International Pharmaceutical Chemistry Congress | 29-31 October 2026 | Kayseri, Tiirkiye
ufmkk2026.erciyes.edu.tr



POSTER SUNUMU / POSTER PRESENTATION P35

YENI TIYADIAZOL-SULFONAMID TUREVLERININ SENTEZi, KARAKTERiZASYONU VE
ANTIKANSER ETKILERiINiIN DEGERLENDIRILMESi

Bilge Ciftci*®, Derya Osmaniye®d, Serkan Levent®¢, Biisra Korkut Celikatesf, Yusuf Ozkay®d, Zafer
Asim Kaplancikh©®

“Bilecik Seyh Edebali Universitesi, Saglik Hizmetleri Meslek Yiiksekokulu, Tibbi Hizmetler ve Teknikler
Béliimii, Bilecik, TURKIYE

blisansiistii Egitim Enstitiisii, Anadolu Universitesi
‘Anadolu Universitesi Eczacilik Fakiiltesi Farmasétik Kimya Anabilim Dali, Eskisehir, TURKIYE
IMerkezi Laboratuvar (MERLAB), Anadolu Universitesi, Eskisehir, TURKIYE
¢Anadolu Universitesi Eczacilik Fakiiltesi Analitik Kimya Anabilim Dali, Eskisehir, TURKIYE
fAnadolu Universitesi Eczacilik Fakiiltesi Farmasétik Toksikoloji Anabilim Dali, Eskisehir, TURKIYE

9Bilecik Seyh Edebali Universitesi, Sadlik Hizmetleri Meslek Yiiksekokulu, Eczane Hizmetleri B6liimii, Bilecik,
TURKIYE

bilge.ciftci@bilecik.edu.tr

Kanser, diinya capinda yiiksek morbidite ve mortaliteye sahip bir patolojidir. Mevcut tedavilere ragmen
direng, niiks ve metastaz gibi zorluklar devam etmektedir [1]. Timor hiicrelerinin ¢oklu sinyal aglarini es
zamanh kullanmasi, ¢coklu hedefli molekdllerin gelistirilmesini gerektirmektedir. Bu baglamda; heterosiklik
iskeletler ve farmakoforlari birlestiren hibrit molekdller 6ne ¢ikmaktadir [2]. Antiproliferatif ve proapoptotik
etkileri bilinen tiyadiazol yapisi ile antikanser potansiyeli ylksek silfonamid yapilari dikkat ceken iki ana
siniftir [3-4]. Bu iki yapinin tercih edilme nedeni; yliksek biyolojik aktiviteye sahip olmalari, hedef odakli ilag
tasariminda siklikla kullanilmalari ve tamamlayici farmakoforik 6zellikler sunmalaridir [5-6]. Bu ¢alismada,
tiyadiazol ve silfonamid yapilarini iceren 22 adet yeni tiyadiazol-stlfonamid (2-((5-(slbstitieamino)-1,3,4-
tiyadiazol-2-il)tiyo)-N-(4-stbstitliebenzil)-N-(4-stlfamoilfenil)asetamit) tlirevi bilesik tasarlanip literatirle
uyumlu olacak sekilde sentezlenmistir. Bilesiklerin yapilari IR, *H-NMR, 3C-NMR ve HRMS spektral analizleri
ile dogrulanmistir. Tasarlanan tirevlerin antikanser potansiyellerini degerlendirmek amaciyla in vitro
sitotoksik ve antiproliferatif aktiviteleri MTT analizi ile incelenmistir. Ayrica bilesiklerin programlanmis hiicre
Olimu Uzerindeki etkileri apoptoz analizleri ile degerlendirilmis ve hilicresel 6lim mekanizmalari ortaya
konmustur. Antikanser aktiviteyi 6lcebilmek icin HT-29 kanser hiicre hatti ile saglikli 3T3 hicre hatti
kullanilmis ve testler in vitro olarak gercgeklestirilmistir. Yapisinda nitro ve allil siibstitiientlerini tasiyan 2-((5-
(Allilamino)-1,3,4-tiyadiazol-2-il)tiyo)-N-(4-nitrobenzil)-N-(4-slilfamoilfenil)asetamit bilesigi, bu
degerlendirmelere gore en aktif bilesik olarak 6ne ¢cikmistir.
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Alzheimer’s disease is a progressive neurodegenerative disorder characterized by the loss of neurons and
synaptic connections, leading to cognitive decline and various neuropsychiatric and behavioral disturbances
[1,2]. Based on previously identified hydrazide-hydrazone compounds exhibiting inhibitory activity against
acetylcholinesterase (AChE) and butyrylcholinesterase (BChE), structural modifications were performed by
introducing different substituents to investigate their effects on cholinesterase inhibition [3]. In this work, a
total of 25 novel thiophene-containing hydrazide-hydrazone derivatives were successfully synthesized. The
chemical structures of the synthesized compounds were elucidated and confirmed using spectroscopic
techniques, including FT-IR, *H NMR, and 3C NMR spectroscopy, together with elemental analysis The
synthesized derivatives were subsequently evaluated for their in vitro inhibitory activities against AChE and
BChE. The biological results provided comparative information regarding the influence of structural and
substituent modifications on cholinesterase inhibitory activity and enabled preliminary structure-activity
relationship analyses. Furthermore, the observed inhibitory profiles support the potential of the hydrazide-
hydrazone scaffold as a valuable structural framework for cholinesterase-targeted drug discovery. Overall,
this work provides a systematic approach for the design and synthesis of thiophene-containing hydrazide-
hydrazone derivatives and their evaluation as potential candidates for further investigation in the context of
Alzheimer’s disease.

This study was supported by the Scientific and Technological Research Council of Turkey (TUBITAK) under Grant Number
1252472.

Kaynakca

[1] Karakiigiik-lyidogan, A.; Aydindz, B.; Taskin-Tok, T.; Orug-Emre, E.E.; Balzarini; J. Pharmaceutical Chemistry Journal
2019, 53(2), 139-149.

[2] Bulut, Z.; Karakugiik-lyidogan, A., Bilge, M.; Sicak, Y.; Turgut-Solak, Z.D.; Orug-Emre, E. E. Archiv der Pharmazie 2025,
358(10), e70124.

[3] Bozkurt, E.; Sicak Y.; Orug-Emre, E.E.; lyidogan, A.K.; Oztiirk, M. Russ J Bioorg Chem 2020, 46, 702-714.

8. Ulusal ve 1. Uluslararasi Katilimh Farmasotik Kimya Kongresi | 29-31 Ekim 2026 | Kayseri, Turkiye
8t National and 1* International Pharmaceutical Chemistry Congress | 29-31 October 2026 | Kayseri, Tiirkiye
ufmkk2026.erciyes.edu.tr


mailto:iyidogan@gantep.edu.tr

POSTER SUNUMU / POSTER PRESENTATION P37

SYNTHESIS AND CHARACTERIZATION OF NOVEL CHALCONE-BASED 4-
NITROBENZENESULFONATE DERIVATIVES

Zafer Bulut?, Miizeyyen Aka?, Bedriye Seda Kursun Aktar®, Emine Elcin Orug-Emre?, Demet
Tasdemir<, Dilara Kiilekgi?, Gizem Tatar Yilmaz® ¢, Aysegiil Karakiiciik-lyidogan?

“Department of Chemistry, Faculty of Arts and Sciences, Gaziantep University, 27310, Gaziantep, Tiirkiye.

bDepartment of Engineering Basic Sciences, Faculty of Engineering and Natural Sciences, Malatya Turgut
Ozal University, Malatya, Tiirkiye.

‘Respiratory Diseases and Respiratory Surgery Research and Practice Center, Gaziantep University,
Gaziantep, Tiirkiye

IInstitute of Health Sciences, Department of Bioinformatics, Karadeniz Technical University, 61080, Trabzon,
Tlirkiye

¢ Department of Biostatistics and Medical Informatics, Faculty of Medicine, Karadeniz Technical University,
Trabzon, Tiirkiye

zbulut@gantep.edu.tr

Chalcone derivatives have attracted considerable attention in medicinal chemistry due to their versatile
chemical structures and diverse biological properties, while sulfonate functionalities offer valuable
opportunities for structural modification and molecular recognition [1]. Five novel chalcone-based 4-
nitrobenzenesulfonate derivatives (1-5) were designed, synthesized, and structurally characterized through
a two-step synthetic strategy. In the first step, the corresponding chalcone derivatives were prepared via
Claisen-Schmidt condensation of appropriately substituted aromatic aldehydes with 4-
hydroxyacetophenone [2]. In the second step, the phenolic hydroxyl groups of the resulting chalcones were
converted into 4-nitrobenzenesulfonate esters through an appropriate sulfonylation procedure. The
chemical structures of the synthesized compounds were elucidated and confirmed using Fourier-transform
infrared (FT-IR), 'H NMR, 3C NMR, mass spectrometry (MS), and elemental analysis. The obtained
spectroscopic and analytical data were consistent with the proposed structures, confirming the formation of
both the conjugated chalcone framework and the 4-nitrobenzenesulfonate moiety. The synthesized
derivatives incorporated structurally diverse substituents, including piperidine, imidazole, morpholine,
phenoxy, and thiophene groups. In addition, molecular docking studies were performed against protein
tyrosine phosphatase 1B (PTP1B) to investigate the binding modes and potential molecular interactions of
the synthesized compounds within the enzyme active site. These findings provide structural insights into the
potential of the synthesized chalcone-based 4-nitrobenzenesulfonate derivatives as PTP1B-targeting
compounds.

This study was supported by the Scientific and Technological Research Council of Turkey (TUBITAK) under Grant Number
1237714.
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Breast cancer remains an important focus of anticancer drug discovery because of its high incidence and the
biological diversity among its molecular subtypes [1]. Benzimidazole and 1,3,4-oxadiazole rings are
heterocyclic scaffolds frequently explored in medicinal chemistry due to their favorable structural features
and broad biological activity profiles. In this study, benzimidazole-1,3,4-oxadiazole hybrids combining these
two pharmacophores within a single molecular framework were synthesized and evaluated for their
antiproliferative effects in different cancer cell lines [2].

Target compounds were synthesized from 2-mercaptobenzimidazole through successive S-benzylation, N-
alkylation with ethyl chloroacetate, hydrazide formation, and POCIls;-mediated cyclodehydration. The
structures of the synthesized compounds were confirmed by FT-IR, *H-NMR, *C-NMR, and HRMS analyses.
Their antiproliferative effects were investigated in A549 human lung adenocarcinoma, MCF-7 human
estrogen receptor-positive breast cancer, and MDA-MB-468 human triple-negative breast cancer cell lines
using the MTT assay after 48 h of treatment. No marked reduction in cell viability was observed in A549 cells
at 100 uM. In contrast, Compound 3, bearing a para-methoxy substituent, showed the most pronounced
antiproliferative effect in both breast cancer cell lines, reducing cell viability to 37.75% in MCF-7 cells and
39.00% in MDA-MB-468 cells at the same concentration. The compounds did not display notable radical-
scavenging activity in the DPPH assay, suggesting that the observed antiproliferative effects may not be
directly associated with classical antioxidant properties. Overall, these findings indicate that the
benzimidazole-1,3,4-oxadiazole hybrid scaffold may provide a useful basis for further studies aimed at
developing breast cancer-oriented antiproliferative compounds.

oy

This study was supported by the Scientific and Technological Research Council of Tiirkiye (TUBITAK) under
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In the treatment of Alzheimer's disease (AD), the inhibition of acetylcholinesterase (AChE) and
butyrylcholinesterase (BChE) enzymes represents a crucial pharmacological strategy [1]. The 1,3,4-thiadiazole
ring is a prominent pharmacophore frequently found in bioactive compounds, exhibiting diverse enzyme-
inhibitory activities. The presence of the N=C-S pharmacophoric unit has been linked to numerous
pharmacological properties, including antibacterial, anti-inflammatory, analgesic, antipyretic, and anticancer
activities. Moreover, the sulfur atom contributes to the lipophilic and mesoionic nature of 1,3,4-thiadiazole
derivatives, increasing membrane permeability and perhaps enhancing blood—brain barrier penetration, an
important property for the creation of central nervous system-active medicines [2,3]. This study aims to
design, synthesize, and evaluate the in vitro biological activities of five novel 5-(benzylthio)-1,3,4-thiadiazole
derivatives with potential cholinesterase inhibitory effects. The designed compounds were synthesized
starting from 2-amino-5-mercapto-1,3,4-thiadiazole via multi-step reactions including S-benzylation,
acylation of the exocyclic amino group with bromoacetyl bromide, and final nucleophilic substitution with a
series of nitrogen-containing pharmacophores. The structures of the newly synthesized compounds were
elucidated using *H-NMR, *C-NMR, and LC-MS. In vitro cholinesterase inhibitory activities were evaluated
against AChE and BChE enzymes using Ellman's colorimetric method [4]. Generally, the tested derivatives
showed trivial or no significant inhibition for both enzymes. Except that Compound 4, with a
tetrahydroisoquinoline moiety, exhibited concentration-dependent BChE inhibition, reaching 83% at 50 uM
and an ICsp of 10.63 uM. In light of the obtained structure-activity relationship (SAR) data, the newly
synthesized 5-(benzylthio)-1,3,4-thiadiazole core is a suitable starting point for future modifications and
further biological investigation.
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Kanser kiiresel capta dnde gelen 6lim nedenlerinden birisidir. Kanser terapisi tGizerine ¢ok fazla sayida calisma
yapilmasina ragmen ilag direnci gelismesi, diisiik selektivite nedeniyle saglikli hiicrelerinde zarar gérmesi gibi
sorunlar nedeniyle daha etkili ve selektif antikanser ajanlara olan ihtiya¢c glin gectikce artmaktadir.
Benzimidazol halkasi 4 ve 5. pozisyonlarinda bir benzen halkasi ile bir imidazol halkasinin kaynasmasiyla
olusan bisiklik aromatik bir yapidir. Medisinal kimya alaninda da genis spektrumlu farmakolojik aktivitesiyle
de benzimidazol yapisi 6ne ¢ikmaktadir. Benzimidazol halkasinin 1, 2, 5 ve 6 numarali konumlarindan
slibstitlie edilmesi biyolojik olarak aktif tiirevler elde edilmesinde dnemli konumlardir. Karbonil grubuna bagh
azometin grubu (-NH-N = CH-) taslyan hidrazit-hidrazonlar da 6nemli farmakolojik aktiviteleri olan bir gruptur.
Bu calisma kapsaminda da yeni antikanser ajanlara olan ihtiyactan yola cikilarak 8 adet yeni benzimidazol
tlrevi sentezlenmistir. Bilesikler 6. konumlarindan hidrazon grubu sibstitlie olacak sekilde tasarlanmislardir.
Bilesiklerin yapilari *H-NMR, 3C-NMR ve HRMS ile dogrulanmistir. Bilesiklerin sitotoksik etkileri cesitli hiicre
hatlari kullanilarak arastiriimistir.

Bu calisma Anadolu Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi tarafindan BGT-2024-2359 Numarali
Biiyiik Olgekli Genel Amacli Proje tiiriinde teknik ve maddi desteklenmistir. Desteklerinden dolayi birime tesekkiir ederiz.
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SYNTHESIS AND /N SILICO AND IN VITRO EVALUATION OF SOME THIADIAZOLE-
CONTAINING DERIVATIVES AS POTENTIAL ANTIMICROBIAL AGENTS
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Bacterial and fungal infections have become an important health problem worldwide, causing mortality and
morbidity due to increasing antimicrobial resistance, lack of response to existing drugs, and consequently,
treatment ineffectiveness [1,2]. The low incidence of fungal infections, the fact that the eukaryotic structures
of fungi make the investigation of antifungal targets difficult, and the decreasing number of existing
therapeutic agents against which resistance has not developed have necessitated the investigation and
synthesis of new effective compounds [3]. The 1,3,4-thiadiazole ring, which has a broad spectrum of activity
and has been reported to exhibit prominent and potent antimicrobial and antifungal activity, holds promise
for the discovery of new potential antibacterial agents due to its susceptibility to different modifications and
interactions [4]. In this study, based on the known effects of the thiadiazole ring, 6 new 2-{[5-(4-
chloroanilino)-1,3,4-thiadiazol-2-yl]sulfanyl}-N-(4,5-disubstituted thiazol-2-yl)acetamide derivatives (4a-4f)
were obtained from 4-chlorophenyl isothiocyanate through a four-step synthesis procedure involving
nucleophilic addition, dithiocarbazate formation with CS,, cyclization, and S-alkylation reactions,
respectively, and it was aimed to provide a solution to the problems encountered during treatment. The
structures of the obtained derivatives were confirmed using different spectroscopic methods, and their
antimicrobial activity profiles were evaluated by in vitro enzyme assays and in silico studies. As a result, the
obtained compounds were found to exhibit promising antimicrobial activity. Molecular docking and ADME
evaluations are warranted for the most promising compounds.
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IBANDRONAT-CU(I1) KOMPLEKSLESMESINE DAYANAN UV-ViS
SPEKTROFOTOMETRIK TAYIiNi iCiIN KOMPLEKS OLUSUM SARTLARININ
ARASTIRILMASI
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Bifosfonatlar, kemik mineraline yliksek afiniteleri ve osteoklast aracili kemik rezorpsiyonunu inhibe etmeleri
nedeniyle basta osteoporoz olmak lizere Paget hastaligi, kemik metastazlari ve maligniteye bagli hiperkalsemi
gibi cesitli kemik hastaliklarinin tedavisinde yaygin olarak kullanilan ilaglardir [1]. Bu ilaglarin farmasotik
preparatlardaki ve biyolojik 6rneklerdeki kantitatif tayini, yliksek polariteleri ve distk absorbans sinyalleri
vermesi nedeniyle analitik acidan gliclik olusturmaktadir. Glinimizde ibandronat analizinde yliksek
performansl sivi kromatografisi, iyon kromatografisi ve kapiler elektroforez gibi yliksek duyarliiga sahip
yontemler kullanilmakla birlikte, bu teknikler pahali cihaz altyapisi, karmasik 6rnek hazirlama basamaklari ve
deneyimli personel gerektirmektedir. Bu nedenle, rutin kalite kontrol analizlerinde uygulanabilecek, hizli,
ekonomik ve glivenilir alternatif yontemlerin gelistirilmesine ihtiya¢ duyulmaktadir.

Bu calismada, ibandronat-Cu (II) kompleksi esas alinarak UV-goriinir bolge spektrofotometrik tayinine
yonelik bir 6n yontem gelistirme calismasi yapiimistir. Kompleks olusumunu etkileyen deneysel parametreler
incelenmis, optimum pH kosullari belirlenmis ve farkli ¢6zlici sistemleri degerlendirilmistir. Yapilan
optimizasyon c¢alismalari sonucunda kompleks olusumu i¢in en uygun ortamin sulu ortam oldugu
belirlenmistir. Bu sunumun konusu, ibandronat-Cu (ll) kompleksinin olusum stokiyometrisinin belirlenmesi
mol orani yontemi ve Job yontemi kullanilarak gerceklestirilmistir.

Spektrofotometrik 6lctimler ile elde edilen sonuglardan her iki yaklasimin, ibandronat-Cu (II) kompleksinin
olusumu 1:1 oraninda oldugu ve olusan kompleksin kararli oldugu bulunmustur. Elde edilen bulgular,
ibandronat-Cu (Il) komplekslesmesine dayali olarak ibandronatin miktar tayini icin gelistirilecek UV
spektrofotometrik ydénteminin uygulanmasindaki en ©6nemli deneysel sartlar belirlenmistir. izleyen
calismalarda yontem, kalibrasyon, validasyon ve gercek numunelere uygulamari gerceklestirilecektir. Boylece
ibandronat iceren farmasotik preparatlarin kalite kontrol ve rutin analizleri icin basit, hizli ve diisik maliyetli
bir spektrofotometrik yontemin gelistiriimesi amaclanmaktadir.

Bu arastirma, Ankara Universitesi Bilimsel Arastirma Projeleri Koordinasyon Ofisi tarafindan TDK-2024-3421 proje
numarasi kapsaminda desteklenmistir.
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COMPARISON OF MANUAL AND AUTOMATED SAMPLE PREPARATION FOR LC-
MS/MS DETERMINATION OF METFORMIN ACCORDING TO ICH M10
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Reliable and reproducible sample preparation is essential for accurate LC—-MS/MS bioanalysis. In this study,
metformin in human plasma was selected as a model analyte to compare conventional manual and Andrew
Alliance—automated sample preparation workflows. The study aimed to evaluate the analytical performance,
reproducibility, accuracy, precision, and workflow efficiency of both approaches in accordance with the ICH
M10 guideline. Metformin and the isotopically labelled internal standard, metformin-D6, were prepared as
stock solutions in methanol. Calibration standards and quality control samples were prepared in human
plasma using either manual pipetting or the Andrew+ pipetting robot controlled by the Onelab software
platform. The automated system standardized liquid-handling steps and minimized operator intervention.
Samples were analyzed using an LC-MS/MS system with a GL Sciences Inertsil HILIC HP column. The
chromatographic run time was 3 min, with a 5 pL injection volume and a flow rate of 1 mL/min. The
monitored MRM transitions were 130.10->71.05 for metformin and 136.10->77.10 for metformin-D6.
Method validation was performed according to ICH M10 requirements using three independent validation
batches. Both manual and automated workflows demonstrated comparable analytical performance and
fulfilled the applicable acceptance criteria for accuracy and precision. The automated workflow reduced
operator-dependent variability, minimized pipetting errors, and decreased hands-on time while maintaining
analytical reliability. These findings demonstrate that Andrew Alliance automation can provide a
standardized and reproducible alternative to manual sample preparation and may be suitable for routine and
high-throughput bioanalytical laboratories.

Acknowledgements: The authors acknowledge Novagenix Bioanalytical Drug R&D Center for providing the laboratory
facilities and technical support for this study.
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DPP-4 iINHIBITORU iCEREN FARMASOTiIK FORMULASYONLARDA N-NiTROSO
SAFSIZLIGININ (NTTP) TAYiNi iCiN HASSAS LC-MS/MS YONTEMI GELISTIRILMESI VE
VALIDASYONU
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Tip-2 diyabet tedavisinde yaygin olarak kullanilan peptidomimetik olmayan bir dipeptidil peptidaz-4 (DPP-4)
inhibitorinilin sentetik sitrecleri ve depolama sartlarinda etken maddeden tiireyen, etken maddeyle iliskili
nitrozamin safsizliklari (Nitrosamine Drug Substance Related Impurities, NDSRI) grubundaki 7-nitroso-3-
(triflorometil)-5,6,7,8-tetrahidro-[1,2,4]triazolo[4,3-a]pirazin (NTTP) safsizligl, yiksek karsinojenik ve
genotoksik potansiyeli nedeniyle kritik bir ila¢ giivenligi problemidir. Avrupa ilag Ajansi (EMA) tarafindan
NTTP icin kabul edilebilir gtinlik alm limiti (Al) 100 ng/glin (CPCA Kategori 2; 100 mg/gin maksimum giinltk
doz lizerinden 1,0 ppm) olarak belirlenmistir [1].
Bu calismanin amaci, DPP-4 inhibitori etken maddesi ve tablet formiilasyonlarinda NTTP safsizliginin yliiksek
hassasiyetle tayini icin LC-MS/MS yonteminin gelistirilmesi ve ICH Q2(R2) kilavuzuna gore valide edilmesidir
[2,3]. Analizler, Ultra Performans Sivi Kromatografisi ve APCI (+) iyonlasma modlu Uclii Kuadrupol Kiitle
Spektrometresi sisteminde gerceklestirilmistir. NTTP icin kantitasyonda m/z 222,10 - 192,10 (quantifier)
gegcisi, nitel dogrulamada ise m/z 222,10 - 165,10 ve m/z 222,10 > 42,10 (qualifier) MRM gegisleri
izlenmistir (Cone: 25 V, Carpisma Enerijisi: 10-15 eV).

e Kolon: Inertsil ODS-3 (150 mm x 4,6 mm, 3 um), 50 °C

e Mobil Faz: Faz A: Suda %0,1 formik asit, Faz B: Asetonitril (Akis hizi: 1,0 mL/dk)

¢ Enjeksiyon Hacmi ve Numune Sicakhigi: 30 uL, Numune tablasi: 10 °C (Analiz siresi: 10 dk)

e MS Kaynak Kosullari: Desolvasyon gaz akisi: 1000 L/saat, Cone gaz akisi: 100 L/saat, Kaynak sicaklig:

150 °C
Validasyon Parametresi Sonuglar
MRM iyon Gegisi (m/2) 222,10 - 192,10 (quantifier); 222.,.10 - 165,10 ve 222,10 - 42,10
(qualifier)
Secicilik NTTP’nin alikonma zamaninda girisim yapan baska bir pik gozlenmemistir.
Dogrusallik 2—40 ppb araliginda r ve r? degerleri 0,99'dur.

Limit konsantrasyonunda (20 ppb) RSD: %0,711
LOQ konsantrasyonunda (2 ppb) RSD: %2,62
Yontem parametrelerindeki kiiglik degisikliklerden sonra pik alanlarinda
anlamli bir degisim gdzlenmemistir.
12 spike numunenin ortalama sonucu: 1,04 ppm
12 spike numunenin RSD degeri: %9,40

Tekrarlanabilirlik

Saglamlik

Ara kesinlik

Gelistirilen LC-MS/MS yoéntemi; APCl iyonlasma kaynaginin sagladigi yliksek hassasiyet, in-source nitrosation
riskini azaltma avantaji ve kisa analiz siiresi ile DPP-4 inhibitorii etken maddesi ve bitmis trinlerinde NTTP
safsizliginin rutin kalite kontrol analizlerinde glivenle kullanilabilir niteliktedir.
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DESIGN, SYNTHESIS, AND EVALUATION OF THE CYTOTOXIC ACTIVITY OF A SERIES
OF AMINO ACID DERIVATIVES

Sema Yilmaz Adin?, Guliz Armagan®, Ozlem Akgul?
“Department of Pharmaceutical Chemistry, Faculty of Pharmacy, Ege University, izmir, Turkey
bDepartment of Biochemistry, Faculty of Pharmacy, Ege University, izmir, Turkey

semaylmazO0@gmail.com

Cancer remains a major global public health challenge due to its high incidence, morbidity, and mortality.
Despite the availability of numerous anticancer agents in clinical practice, the limited selectivity of many
current therapies can lead to substantial toxicity in healthy tissues, while the emergence of drug resistance
in tumor cells often compromises long-term therapeutic efficacy. Consequently, the discovery and
development of novel anticancer agents with enhanced efficacy, improved safety profiles, and greater
selectivity for cancer cells continue to represent a major priority in modern drug discovery [1].

The urea functional group is a widely employed structural motif in drug design studies. Its capacity to function
as both a hydrogen-bond donor and acceptor enables the formation of favorable and stable interactions with
biological targets [2]. Building on previous reports describing the biological and anticancer-related properties
of taurine, as well as our earlier studies on taurine-based derivatives, a series of novel taurine-containing
urea derivatives was designed in the present study. The aim was to explore the contribution of structural
modifications to cytotoxic activity and to establish preliminary structure—activity relationships within this
compound series.

The final compounds were obtained through a five-step synthetic route [3]. The chemical structures of the
synthesized compounds were characterized by '"H NMR and FT-IR spectroscopy, and their purity was assessed
by high-resolution mass spectrometry (HR-MS). The cytotoxic activities of the compounds were evaluated
using the MTS/PMS assay against MDA-MB-231, PANC-1, SH-SY5Y, as well as the non-tumorigenic MCF10A
cell line. Selectivity indices were subsequently calculated based on the corresponding ICso values.

Among the tested cancer cell lines, the most pronounced cytotoxic effect was observed in PANC-1 cells,
where compound 2 showed the highest potency with an ICso value of 2.33 uM. Compound 3 was the most
active derivative against MDA-MB-231 cells (ICso = 22.1 uM), while compound 2 displayed the greatest
cytotoxic activity against SH-SY5Y cells, with an ICso value of 12.25 puM. In addition, compound 2 showed the
most favorable selectivity profile relative to healthy MCF10A cells, with a selectivity index of 4.18. The
obtained findings demonstrated that the synthesized urea-functionalized taurinamide derivatives possess
significant cytotoxic activity, particularly against the PANC-1 pancreatic cancer cell line, indicating their
potential as promising anticancer agents.

This study was supported by research grants from Ege University Scientific Research Projects Coordination Unit [Project
number: 32357].
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SYNTHESIS, CHARACTERIZATION AND INVESTIGATION OF THE CYTOTOXIC
ACTIVITY OF NOVEL 2-(NAPHTHALEN-2-YLOXY)-N-(SUBSTITUTED
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The rational design and biological evaluation of structurally modified small molecules constitute a
cornerstone strategy in the identification of new bioactive agents Naphthalene-containing scaffolds have
garnered attention as promising chemotypes [1]. The 2-(naphthalen-2-yloxy)acetamide scaffold, in
particular, has been evaluated for its cytotoxic potential, supporting the biological relevance of this
framework [2]. Building on these precedents, the present study reports the synthesis, spectroscopic
characterization, and cytotoxic evaluation of a series of nine 2-(naphthalen-2-yloxy)-N-(substituted
phenyl)acetamide derivatives.

Y e YT OO ey

K,CO3, CH3CN, 100 °C
R =3,5-CF;, 2-C,Hs, 4-CF;, 4-Br, 2,4-F, 2,5-OCH,, 2,6-C,Hs, 2,5-F, 4-Cl
The chemical structures of the synthesized compounds were elucidated using infrared (IR) spectroscopy, H
nuclear magnetic resonance spectroscopy and mass spectrometry (MS).
The cytotoxic activities of the synthesized compounds were assessed against high-grade serous ovarian
cancer and hepatocellular carcinoma cell lines using the Sulforhodamine B (SRB) assay [3]. The non-
tumorigenic MCF-12A human mammary epithelial cell line was included as a non-cancerous control to
evaluate the selectivity of the compounds toward tumor cells. Cells were exposed to the test compounds at
concentrations ranging from 0.19 to 100 uM for 72 h, with DMSO-treated cells serving as the control.
Following the treatment period, cells were fixed and stained with SRB, and the absorbance was subsequently
measured at 564 nm. Cell viability was calculated by expressing the absorbance of compound-treated cells
as a percentage of that measured for the corresponding DMSO-treated control cells.
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4-METILPIiRAZOL OKSIM ETER TUREVLERININ SENTEZi VE GLIOMA HUCRELERI
UZERINE AKTIVITESININ iN VITRO VE iN SiLiKO YONTEMLERLE DEGERLENDIRILMESI
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Glioma, kan-beyin bariyeri (KBB) nedeniyle kemoterapétik ilaglarin ulasiminin kisith oldugu, agresif seyirli bir
beyin timoruddr [1,2]. Bu calismada, KBB gecirgenligini artirmak ve glioma hiicrelerine karsi sitotoksik etkiyi
iyilestirmek amaciyla, oksim eter kdprisi iceren yeni 1-aril-2-(4-metilpirazol-1-il)etanon oksim tirevlerinin
tasarimi, sentezi ve biyolojik aktivitesinin arastirilmasi hedeflenmistir.

Rasyonel ilag¢ tasarimi yaklasimiyla, lipofilik 4-klorofenil grubu, biyoaktiviteyi artirici 4-metilpirazol halkasi ve
KBB penetrasyonunu kolaylastirici oksim eter fonksiyonel grubu birlestirilerek molekiler cati
olusturulmustur. Oksim eter kismina farkl alkil ve sikloalkil gruplari (n-hekzil, izopropil, izobtil, izopentil,
siklopentil, metilsiklohekzil) eklenerek alti 6zglin bilesik (1-6) sentezlenmis ve yapilari spektroskopik
yontemlerle (*H-NMR, *C-NMR, HRMS) aydinlatiimistir. Sentezlenen bilesiklerin sitotoksik etkileri, C6 glioma
kanser hiicre hatti ve SH-SY5Y saglikli néronal referans hiicre hattinda MTT testi ile degerlendirilmistir. Ayrica,
CDK®6 enzimi tizerindeki potansiyel etkileri molekiiler docking ve 250 ns’lik molekiler dinamik simtlasyonlari
ile in siliko olarak incelenmistir.

in vitro sonuglar, siklopentil siibstitiienti tasiyan bilesik 5'in C6 hiicre hattinda en gii¢lii antiproliferatif
aktiviteyi sergiledigini (1Cso: 31,23 uM) ve referans ilag doksorubisine (ICso: 58,43 uM) kiyasla yaklasik 2 kat
daha etkili oldugunu gostermistir. Ayrica, bilesik 5'in segicilik indeksi (SI: 9,02) referans ilaca (SI: 2,39) gére
oldukga yiksek bulunmus, saglikl hiicrelere karsi daha az toksik oldugu belirlenmistir. Yapi-aktivite iliskisi
calismalari, oksim eter grubunda siklik gruplarin bulundugu bilesiklerde (5 ve 6) aktivitenin arttigini, dallanmig
acik zincirli gruplarda (2, 3 ve 4) ise azaldigini ortaya koymustur. /n siliko hesaplamalar, bilesik 5'in CDK6 ATP
baglanma bolgesine, palbosiklib ile benzer hidrojen baglari ve hidrofobik etkilesimlerle yerlestigini ve MD
similasyonlari boyunca kararli bir konformasyon sergiledigini géstermistir. Elde edilen veriler, 6zellikle bilesik
5'in, glioma tedavisi igin umut verici bir 6ncli molekil oldugunu ve CDK6 inhibisyonu Uzerinden etki
gosterebilecegini disindirmektedir. Bu calisma, oksim eter tirevlerinin beyin timorlerine yonelik ilag
gelistirme calismalarinda degerli bir iskelet oldugunu desteklemektedir.
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Thiosemicarbazones exhibit various pharmacological activities depending on the structure of the carbonyl
group used for condensation and the substituents it contains, as well as on the thiosemicarbazides from
which they are derived. The presence of heteroatoms, particularly nitrogen and sulfur, together with the
azomethine moiety in thiosemicarbazone structures, provides potential sites for interactions with amino acid
residues within enzyme active sites, thereby contributing to their diverse biological activities [1].
Furthermore, because they exhibit inhibitory effects on many pathways associated with cancer, they are
known to demonstrate broad-spectrum anticancer activity against numerous cancer types, particularly lung,
breast, liver, prostate, and pancreatic cancers [2]. Structure-based molecular design was employed to
develop novel hydroxylated thiosemicarbazone derivatives with potential anticancer activity.
Thiosemicarbazones are versatile bioactive scaffolds whose biological properties can be modulated through
structural modifications of the carbonyl and thiosemicarbazide-derived moieties. Accordingly, a series of ten
novel hydroxylated thiosemicarbazone derivatives was synthesized through the condensation of 4-
hydroxyacetophenone with appropriately substituted thiosemicarbazide derivatives. The synthesized
compounds were structurally characterized using spectroscopic methods, and the obtained analytical data
were evaluated to confirm their proposed molecular structures and the successful formation of the
thiosemicarbazone framework.
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Diabetes is a metabolic disease that is becoming widespread globally, resulting from impaired insulin
production and/or insulin's biological effects, leading to a chronic increase in glucose homeostasis and blood
glucose levels. Globally, diabetes is the 8" leading cause of disease burden and is expected to become the
2" leading cause by 2050. It is estimated that 589 million adults aged 20-79 worldwide have diabetes. This
number is projected to rise to 852.5 million by 2050. The increasing number of diabetic patients necessitates
the design of new drug candidates. Therefore, in this study, chalcone derivatives, which are quite rich in
terms of pharmacological activity, were investigated. The sulfonatedchalcones were obtained by reacting the
(E)-1-([1,1'-biphenyl]-4-yl)-3-(4-hydroxyphenyl)prop-2-en-1-ones with various substituted sulfonyl chlorides.
The structures of the synthesized molecules were elucidated by elemental analysis, FT-IR, *H NMR, 3C NMR,
and LC-MS. The in vitro inhibition potential of the synthesized compounds against the PTP-1B enzyme was
evaluated. The drug properties of the compounds were determined by molecular docking studies and
SwissADME analyses.

This study was supported by the Scientific and Technological ResearchCouncil of Turkey (TUBITAK) under Grant Number
123z714.
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Thiourea derivatives have attracted considerable attention in medicinal chemistry due to their versatile
chemical properties and broad spectrum of biological activities, particularly their promising antimicrobial
potential [1]. Novel thiourea derivatives and their cyclization products derived from 2-aminoethylmorpholine
were designed, synthesized, structurally characterized, and evaluated for their antimicrobial activities. The
study focused on the development of structurally diverse compounds combining a morpholine-containing
moiety with thiourea and 1,3-thiazolidine-4,5-dione pharmacophores [2,3]. A total of 22 compounds,
comprising 11 thiourea derivatives and 11 corresponding 1,3-thiazolidine-4,5-dione derivatives, were
synthesized. The thiourea derivatives were obtained through the reaction of 2-aminoethylmorpholine with
appropriately substituted isothiocyanates. Subsequent cyclization of the thiourea derivatives with oxalyl
chloride afforded the corresponding 1,3-thiazolidine-4,5-dione derivatives. The structures of the synthesized
compounds were elucidated using Fourier-transform infrared (FT-IR), *H NMR, and *C NMR spectroscopy,
together with elemental analysis. Their antimicrobial activities were investigated against four bacterial
strains, namely Staphylococcus aureus, Klebsiella pneumoniae, Pseudomonas aeruginosa, and Escherichia
coli. Comparative evaluation of the synthesized compounds provided insights into the effects of structural
modification and cyclization on antimicrobial activity. The obtained findings also enabled preliminary
structure—activity relationship evaluations between the thiourea derivatives and their corresponding cyclic
products. Overall, 2-aminoethylmorpholine-based thiourea and 1,3-thiazolidine-4,5-dione derivatives
represent promising scaffolds for further development and optimization of novel antimicrobial agents.
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Azole antifungals remain the most widely used agents against fungal infections, yet their clinical value is
increasingly limited by resistance arising from ERG11 mutations, target overexpression and efflux pump
activity. Structural diversification around the azole pharmacophore therefore remains a rational strategy for
restoring activity [1,2]. In our previous work, a series of fifteen novel oxime ether derivatives (M1-M15)
bearing imidazole or pyrazole head groups was synthesized and characterized by 'H-NMR, *C-NMR and
HRMS, and the solid-state structure of M15 was established by single-crystal X-ray diffraction [3]. The present
study reports the complete in vitro biological profile of this series.

All compounds were screened by broth microdilution according to CLSI protocols against three bacterial
strains (Escherichia coli, Bacillus subtilis, Staphylococcus aureus), three yeasts (Candida tropicalis, Candida
albicans, Candida parapsilosis) and three dermatophytes (Trichophyton mentagrophytes, Arthroderma
quadrifidum, Arthroderma gypseum), with ciprofloxacin, fluconazole and griseofulvin as reference agents.
Activity increased markedly with replacement of the pyrazole head group by imidazole and with increasing
steric bulk of the O-alkyl substituent. Compound M10, combining a 4-fluorophenyl ring, an imidazole ring
and a cyclohexylmethyl ether, emerged as the most promising derivative. It inhibited all nine test organisms
at 1.30-5.34 ug mL™" and was the only analogue to retain uniformly low MIC values across Gram-negative
bacteria, Gram-positive bacteria, yeasts and dermatophytes. M15 was the most potent antibacterial
derivative (B. subtilis, 0.65 pg mL™; S. aureus, 1.30 ug mL™") and exceeded griseofulvin against T.
mentagrophytes (1.30 versus 2.52 pg mL™"), while M8 was approximately threefold more potent than
fluconazole against C. parapsilosis (1.04 pg mL™"). Replacement of the 4-fluoro substituent by 4-
trifluoromethyl consistently shifted the profile towards Gram-positive bacteria and C. tropicalis.

The authors acknowledge the support of Inonu University Scientific Research Projects Unit with project number TYL-
4415.
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Schiff bases are an important class of organic compounds characterised by an azomethine group (-C=N-) and
are commonly synthesized through condensation reactions between primary amines and carbonyl
compounds [1]. Due to their structural diversity and broad spectrum of biological activities, including
antimicrobial, anti-inflammatory, antioxidant and anticancer effects, Schiff base derivatives have attracted
considerable attention in the field of medicinal chemistry [1,2]. Consequently, designing and synthesising
novel Schiff base derivatives has emerged as a promising approach for developing biologically active
compounds.

In this study, eight Schiff base derivatives were synthesised through the condensation of 2-[4-(4-
formylphenyl)piperazin-1-yl]benzonitrile with selected aromatic amines. The resulting compounds were
characterised using spectroscopic techniques. Their free radical scavenging potential was evaluated by
determining their DPPH radical scavenging activity. The findings provide preliminary insights into the radical
scavenging properties of these derivatives and how structural modifications may influence their activity.
Overall, this study establishes a foundation for future investigation of the biological potential of the
synthesised Schiff base derivatives.

The authors would like to thank Research Assistant Fatmanur Girblzkol Yilmaz for her valuable contribution to the
DPPH radical scavenging activity studies.
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Bu calismada, Alzheimer hastaligi (AH) tedavisine yonelik potansiyel kolinesteraz inhibitérleri olarak
tasarlanan, tiyazol ve piperazin farmakoforlarini iceren 16 6zgiin hibrit bilesigin (7a=7p) sentezi ve biyolojik
aktivitelerinin degerlendirilmesi amaclanmistir [1]. Sentez (ic basamakta gerceklestirilmis olup; 4-stbstitle
benzoik asit tirevlerinin tiyonil klorir ile aktivasyonu, 2-amino-5-bromotiyazol ile piperazin bilesenlerinin
kuplaji ve amid baginin olusturulmasi yoluyla bilesikler %$59—89 verimle elde edilmistir. Bilesiklerin yapilari’H-
NMR, C-NMR ve yiiksek c¢ozunirliklu kitle spektrometrisi ile aydinlatilmistir. Karakteristik amid NH
sinyalinin 6 12.18-12.58 ppm, tiyazol C4-H sinyalinin ise 6 6.80-6.84 ppm araliginda gozlenmesi hedeflenen
hibrit iskeletin basariyla sentezlendigini gostermistir.

Biyolojik aktivite galismalarinda Ellman yontemi kullanilarak gergeklestirilen inhibisyon taramasinda 7d en
guclu asetilkolinesteraz (AChE) inhibitori (ICso = 83.093 + 2.793 pg/mL) olarak belirlenmistir [2]. 70 ise en
guclu butirilkolinesteraz (BChE) inhibitori (ICse = 15.925 + 1.620 pg/mL) olarak éne ¢ikmis olup referans ilag
donepezili (ICso = 22.338 * 1.904 pg/mL) geride birakmistir. Enzim kinetigi calismalarinda elde edilen
Lineweaver-Burk grafikleri, bilesiklerin yarismasiz (non-kompetitif) inhibisyon mekanizmasi sergiledigini
desteklemistir.

Bilgisayar destekli calismalar kapsaminda tiim bilesikler icin molekiler kenetlenme analizleri yapilmis olup
uygun pozu gosteren bilesikler molekiler dinamik simiilasyonuna tabi tutulmustur. 100 ns MD simdlasyonlari
ile protein-ligand komplekslerinin (RMSD ve RMSF analizleri) kararli oldugu kanitlanmistir [3]. ADMET
degerlendirmelerinde bilesiklerin Lipinski kurallarina uydugu ve 7a-7e serisinin kan-beyin bariyerini (KBB)
gecme kapasitesine sahip oldugu 6ngorilmustir. Sonug olarak, gelistirilen tiyazol-piperazin hibritleri AH
tedauvisi icin degerli '0ncu bilesik' adaylaridir.

Bu tez calismasi, Erciyes Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi (BAP) tarafindan TYL-2025-14441
numarali proje kapsaminda desteklenmistir. Katkilarindan dolayi tesekkiir ederiz.
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