
Reprofiling of pyrimidine-based DAPK1/CSF1R dual inhibitors: Identification of 2,5-diamino-4-

pyrimidinol derivatives as novel potential anticancer lead compounds  

  

Ahmed Karam Faraga,*, Ahmed H.E. Hassanb, Buyng Sun Ahnc,d, Ki Duk Parkd,e, Eun Joo Rohc,d,* 

 

a RI Translational Research Team, Division of Applied RI, Korea Institute of Radiological and Medical Sciences (KIRAMS), Seoul, 01812, Republic of Korea. 

b Department of Medicinal Chemistry, Faculty of Pharmacy, Mansoura University, Mansoura, 35516, Egypt. 

c Chemical Kinomics Research Center, Korea Institute of Science and Technology (KIST), Seoul 02792, Republic of Korea. 

d Division of Bio-Medical Science &Technology, KIST School, University of Science and Technology, Seoul, 02792, Republic of Korea. 

e Convergence Research Center for Diagnosis, Treatment and Care System of Dementia, Korea Institute of Science and Technology (KIST), Republic of Korea. 

 

 

 
*Corresponding authors:  

Ahmed Karam Farag (email address: ahmed@kirams.re.kr; postal address: RI Translational Research Team, Division of Applied RI, 

Korea Institute of Radiological and Medical Sciences, 75 Nowon-ro, Nowon-gu, Seoul, 01812, Republic of Korea). 

Eun Joo Roh (email address: r8636@kist.re.kr; postal address: Korea Institute of Science and Technology, Materials and Life Science Research 

Division, Chemical Kinomics Research Center, Hwarang-ro 14-gil 5, Seongbuk-gu, Seoul, 02792, Republic of Korea). 

 



Contents 

1. Representative spectral data for the novel compounds. 

2. Biological experimental data 

2.1. In vitro antiproliferative assay using M-NFS-60 cell lines 

2.2. PAMPA-GIT assay 

 

 

 

 

 

 

 

 

 

 



1. Representative spectral data for the novel compounds. 

 



 



 



 



 



 

 



 



 



 

 

 



2. Biological experimental data 

2.1.In vitro antiproliferative assay using M-NFS-60 cell lines 

Materials: 

Test compounds and staurosporine were dissolved in DMSO in 10 mM stock. Staurosporine was purchased from Sigma-Aldrich (Saint 

Louis, MI). Cell Titer-Glo® 2.0 Luminescent cell viability assay reagent was purchased from Promega (Madison, WI).  M-NFS-60 

cell line was purchased from American Type Culture Collection (Manassas, VA). Cell culture media were as follow: RPMI-1640 + 

10% FBS + 20 ng/ml M-CSF. All media are supplemented with 100 µg/mL of penicillin, and 100 µg/mL of streptomycin. Cultures 

were maintained at 37C in a humidified atmosphere of 5% CO2 and 95% air.  

 

Procedures: 

1. Test compounds and staurosporine were diluted in DMSO solution with 10-dose and 3-fold dilutions in a source plate starting 

at 10 mM.  

2. 25 nL of each test compound or staurosporine was delivered from the source plate to each well of the 384-well cell culture 

plates by Echo 550. 

3. 25 µL of culture media containing 2000 M-NFS-60 cells was added to each of the wells in duplicates of the cell culture plate.  

4. The cells were incubated with the compounds at 37C, 5% CO2 for 72 hours. 



5. 25 µL of Cell Titer Glo 2.0 reagent was added to each well. 

6. The contents were mixed on an orbital shaker for 2 min and incubated at room temperature for 15 min to stabilize luminescent 

signal. 

7. Luminescence was recorded by Envision 2104 Multilabel Reader (PerkinElmer, Santa Clara, CA).  The number of viable cells 

in culture was determined based on quantitation of the ATP present in each culture well. 

8. The IC50 curves were plotted and IC50 values were calculated using the GraphPad Prism 4 program based on a sigmoidal dose-

response equation.  

 

2.2.PAMPA-GIT Assay [1-3] 

 

The effective permeabilities of compound 6e, and two reference drugs (Verapamil and Ranitidine) were assessed using Double-

Sink™ (Pion, GI-PAMPA) via applying a donor 96 well-plate microtitre and an acceptor 96-well filter plate to form a sandwich as 

illustrated in the figure. Thus, each well is divided into two chambers, separated by a GI-PAMPA membrane. 10 mM DMSO stock 



solutions of the tested compounds and reference drugs were prepared and diluted with Prisma buffer solution (pH = 7.4) to provide 

solutions of 12.5 (6e) and 50 μM (reference drugs) concentrations, which were placed in the wells of the donor plate. The acceptor 

plate containing buffer was placed and allowed to incubate for 4 h at 26 °C. The acceptor plate was removed and the concentration 

of compounds in the acceptor, the donor, and the reference wells were measured by UV (230–498 nm). The effective permeability 

(Pe) of each compound was calculated using Pion PAMPA Explorer software (version 3.8) applying calculation basis double sink 

(acceptor+donor+membrane).The following Pe ranges were established: low penetration of GIT (Pe < 1.5 × 10−6), high penetration of 

GIT (Pe > 1.5 × 10−6). 
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