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Abstract

In our effort to develop potent anticancer agents with potential inhibitory activities
toward VEGFR-2, novel series of triazolo pyrimidine derivatives bearing diaryl urea and
chloro diaryl urea derivative with different linkers (spacers) were designed and
synthesized. Molecular docking studies carried out to investigate binding patterns of the
designed compounds with VEGFR-2 active sites. The final newly synthesized compounds
were evaluated in vitro for their cytotoxic activities against a panel of one human cancer
cell lines namely; colorectal carcinoma (HCT-116).

Moreover, the most active compounds were tested for their VEGFR-2 inhibitory
abilities. Sorafenib were used as standard anticancer drugs.

The thesis consists of the following parts:
1-Introduction:
This section includes a brief survey about cancer, its causes, with a focus on

VEGFR-2 inhibitors, as well as, the anticancer activities of different triazolopyrimidine.

2-Research objectives:
This part implicates the rationale upon which the synthesized target compounds
were chosen and designed. Three schemes were given to illustrate the adopted synthesis

pathways.

3-Theoretical discussion:

It deals with the discussion of the experimental methods adopted for synthesis of
the target derivatives. It also includes summarized data about the spectral methods adopted
for verification of the structures of the prepared compounds.
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4-Experimental:

This part describes the practical procedures used for synthesis of the intermediates
and the new final compounds. The structures of the prepared compounds were confirmed
using various spectroscopic tools (IR, *H NMR, and mass spectra).

4.1. Known intermediates:

1) 1-Azido -4-nitrobenzene (1)

2) 5-amino-1-(4-nitrophenyl)-1H-1, 2, 3-triazole-4-carboxamide (11)

3) 3-(4-nitrophenyl)-3H-[1, 2, 3] triazolo [4, 5-d] pyrimidin-7-ol (111)

4) 7-chloro-3-(4-nitrophenyl)-3H-[1, 2, 3] triazolo [4, 5-d] pyrimidine (IV)

5) Ethyl (4-nitrophenyl) carbamate (V)

6) Ethyl (2-chloro-4-nitrophenyl) carbamate (V1)

7) 1-(4-nitrophenyl)-3- phenylurea (V1la)

8)1-(4-nitrophenyl)-3- (chloro phenyl) urea (VI1b)

9)1-(4-nitrophenyl)-3- (bromo phenyl) urea (V1Ic)

10)1-(4-nitrophenyl)-3- (p- toluidine) urea (V11d)
11)1-(4-nitrophenyl)-3- (o- toluidine) urea (V1le)

12) 1-(2 -chloro-4-nitrophenyl)-3- phenyl urea (V111a)

13)1-(2 -chloro-4-nitrophenyl)-3- (chloro phenyl) urea (VI111b)

14)1-(2 -chloro-4-nitrophenyl)-3- (bromo phenyl) urea (VIl1Ic)

15)1-(2 -chloro-4-nitrophenyl)-3-(p- toluidine) urea (V111d)

16)1-(2 -chloro-4-nitrophenyl)-3- (o- toluidine) urea (V1lle)

17) 1-(4-aminophenyl)-3- phenyl urea (1X a)

18)1-(4-aminophenyl)-3- chloro phenyl urea (1X b)

19)1-(4-aminophenyl)-3- bromo phenyl urea (1X c)

20)1-(4-aminophenyl)-3 p- toluidine urea (1X d)

21)1-(4-aminophenyl)-3- o- toluidine urea (1X e)

22) 1-(4-amino-2-chlorophenyl)-3-phenylurea (X a)

23)1-(4-amino-2-chlorophenyl)-3- chloro phenyl urea (X b)

24)1-(4-amino-2-chlorophenyl)-3-bromo phenylurea (X c)

25)1-(4-amino-2-chlorophenyl)-3- p- toluidine lurea (X d)

26)1-(4-amino-2-chlorophenyl)-3 -o- toluidine (X e)
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4.2-New final compounds:

1)1-(4-((3-(4-nitrophenyl)-3H-[1, 2, 3]triazolo[4, 5-d]pyrimidin-7-yl) amino) phenyl)-3-
phenyl urea (XI a)
2)1-(4-chlorophenyl)-3-(4-((3-(4-nitrophenyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)
amino) phenyl)urea(XIb)
3)1-(4-bromophenyl)-3-(4-((3-(4-nitrophenyl)-3H-[1,2,3]triazolo[4,5-d] pyrimidin-7-yl)
amino) phenyl)urea(Xlc)

4) 1-(4-((3-(4-nitrophenyl)-3H-[1, 2, 3]triazolo[4, 5-d]pyrimidin-7-yl) amino) phenyl)-3-
(p-tolyl) urea (XI d)

5)1-(4-((3-(4-nitrophenyl)-3H-[1, 2, 3] triazolo[4, 5-d]pyrimidin-7-yl) amino) phenyl)-3-
(o-tolyl) urea (XI e)
6)1-(2-chloro-4-((3-(4-nitrophenyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)amino)
phenyl)-3-phenylurea(Xlla)
7)1-(2-chloro-4-((3-(4-nitrophenyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-
yl)amino)phenyl)-3-(4-chlorophenyl)urea(X11b)
8)1-(4-bromophenyl)-3-(2-chloro-4-((3-(4-nitrophenyl)-3H-[1,2,3]triazolo[4,5-d]
pyrimidin -7-yl)amino)phenyl)urea( XII c)
9)1-(2-chloro-4-((3-(4-nitrophenyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)amino)
phenyl) -3-(p-tolyl)urea ( XI11 d)
10)1-(2-chloro-4-((3-(4-nitrophenyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl)amino)
phenyl) -3-(o-tolyl)urea(Xlle)

5-biological evalution:

This part includes screening the target compounds for their EGFR inhibitory
activity using sorafinib as a reference compound. Compounds showing superior EGFR
inhibitory activity were further subjected to in vitro cytotoxic activity against colorectal
carcinoma (HCT-116). Using sorafinib as a reference compound.
6-Molecular Modeling:

This part discusses the possible binding interactions of the target compounds with
VEGFR-2 active sites using the crystal structure of VEGFR-2 downloaded from the Protein
Data Bank (PDB ID: 4ASD) using MOE-2014-0901 software. The obtained results
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indicated that, most of the studied ligands showed similar position and orientation inside
the binding site of VEGFR-2 to that of sorafenib as a standard anticancer drug.
6-Biological Testing:

This part comprises the evaluation of the in vitro inhibitory activities of the target

compounds against a panel of human cancer cell lines namely colorectal carcinoma (HCT-
116) using sorafenib as standard anticancer drugs. Among all the tested members,
compounds XI ¢, XI e, Xllb and Xlle were found to be the most potent derivatives
showing very strong activities against tested cell lines(ICso = 10.13 +0.49, 7.06 £ 0.34,
2.199 + 0.11 and10.72 + 0.52 pg/ml, respectively). In particular, compound XIlb was
found to be the most potent counterpart as it was 3.13 times more active than doxorubicin
(ICs0 = 6.89+0.34pug/ml) and 1.88 times more potent than sorafenib (ICso = 4.142 +
0.2ug/ml) against HCT-116 cell line.
Besides, compounds XI a and Xllc; possessed strong antiproliferative activities against
HCT-116 cell line (ICs0 = 19.91 + 0.97, and 16.49 £0.81pg/ml, respectively) which were
less than the used reference drug; sorafenib (ICso = 4.142  + 0.2pug/ml pg/ml) while
compound Xle showed nearly the same activity of doxorubicin. On the other hand, two
compounds showed moderate antiproliferative activities against one tested cell lines (XI1
a and Xlld). Finally, compound XIb appeared to be weak antiproliferative activities
against tested cell lines.

The tested compounds displayed good to moderate inhibitory activity with ICso
values ranging from 0.0667 — 0.756 pg/ml. Among them, compounds Xllc potently
inhibited VEGFR-2 at lower 1Csg values (0.066 pg/ml, than the reference drug; sorafenib
(0.099 pg/ml) . Also, compound Xlc possessed submicromolar ICso value (0.094 pg/ml)
and showed nearly the same VEGFR-2 inhibitory activity of sorafenib (0.099 uM).
7-References:

The thesis includes 178 references.

8-Arabic summary
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