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da-1 o jitw sy (NMR) (S/diutds _pulolizo _puilig iy § (FTIR ) 30,8 90l 2miw Cido 3 JGT jI _fol> golii —f[ou e

Vs

N

o /
—x )
/ )\
0 T N
L 5 a-1 )
FT-IR (KBr) TH NMR (300 MHz, DMSO—ds)
sy (R) Ol
VUmax (cm'l) ) (ppm)
8/03 (1H, s, "N=CH-),7/77-7/80 (1H, m, Ar—
1705/43 (C=0), 1653164  H), 7/70 (1H, ¢, J=2/1Hz, Ar-CH), 7/56 (1H, ¢,
a (3.545-¥) 3-NO, (C=N), 1528/05, 1348/66 J=8.4Hz, Ar-CH), 7/39-7.43 (1H, m, Ar—
(NO,) CH), 4129 (4H, t, J=3.6Hz, -CH,-), 3/88
(3H,5, “N—CHs), 3/40 (3H,s, -N-CH3)
8/70 (1H, d, J=2.7Hz, Ar-H), 8/46-8/50
1706/12 (C:O), 1649/68 (lHama AI‘*H), 8/03 (lHa S, 7N:CH7)s7/65
(NO») ~CH»-),428 (2H, t, J=5.4Hz, ~CH,-), 3/87
(3H, s, “N-CHs), 3/40 (3H, s, -N-CH3)
8/18 (2H, d, J=8/7Hz, Ar-H), 8/03 (1H, s, —
1704/00 (C=0), 164782 \i_CH_) 7/14 (2H, d, J=8/7Hz, Ar-H), 430
c (95-F) 4-NO, (C=N), 15;7(’)55’ 133889 (4N, d, J=3.6Hz, ~CHo»), 3/88 (3H, s, -N—
(NO) CHs), 3/41 (3H, 5, -N-CH3).
8/03 (1H, s, N=CH-), 7/82 (1H, d, J=7.2Hz,
Ar-H), 762 (1H, t, J=6.9Hz, Ar-H), 7/41
1702122 (C=0), 1645/75
(1H, t, J=7.8Hz, Ar-H), 710 (1H, , J=6/9Hz,
d (3,5-) 2-NO; (C=N), 1521/69, 1346/04
* (NO Ar-H), 4/37 (2H, s, —CHa-), 4226 (2H, s, —
2
CH,-), 3/88 (3H, s, -N-CHs), 3/41 (3H, s, -
N-CHs).
8/03 (1H, s, "N=CH-), 7/41-7/44 (2H, m, Ar—
H), 6/90-6/93 (2H, m, Ar-H), 422-426 (2H,
1706128 (C=0), 1655/53 ATt 412 4117 (11
e (30-F) 4-Br (C=N) t,J=5.4Hz, -CHy-), 4/ 117 (2H, ¢,

J=6.3Hz, -CH,-), 3/89 (3H, s, -N-CHs), 3/42
(3H, s, -N—CH).
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£ (e T-gyg-F) 4-F-3-

CH;
g (9594 —F) 4-F
h (9,45 5o-F3r) 3,4-diCl
i (3,67-¥) 2-Cl

i (945 ~¥~9,945-F) 4-F-3-

Cl
k (3,45-F) 4-C1
! (3,42) H

1699/93 (C=0), 1660/63
(C=N), 1201121 (C-F)

1700/03 (C=0), 1661121
(C=N), 1204/32 (C-F)

1707/17 (C=0), 1650/16
(C=N), 745129 (C-Cl)

1700/95 (C=0), 1652/85
(C=N), 74925 (C-Cl)

1705/13 (C=0), 1662/48
(C=N), 1214/59 (C-F),
74925 (C-Cl)

1709/98 (C=0), 1653/35
(C=N), 74420 (C-Cl)

1700128 (C=0), 165800
(C=N)

8/03 (1H, s, -N=CH-), 7/01 (1H, ¢, J=9.3Hz,
Ar-H), 6/83-6/85 (1H, m, Ar-H), 6/73-6/78
(1H,m, Ar-H), 422 (2H, ¢, J=6.3Hz, —CH,-),
4/10 (2H, ¢, J=6.3Hz, —CH>-), 3/89 (3H, s,
Ar—CH3), 3/42 (3H, s, -N-CH3), 2/18 (3H, s,
—N-CH3).

8/03 (1H, s, -N=CH-), 7/10 (2H, ¢, J=8.3Hz
Ar—H), 6/94-6/98 (2H, m, Ar-H), 423 (2H, 1,
J=5.4Hz,-CH»-), 4/13 (2H, t, J=5.7THz, —
CH»-), 3/89 (3H, s, -N-CH3), 3/42 (3H, s, —
N-CHs).

8/04 (1H, s, -N=CH-), 7/50 (1H, d, J=9Hz,
Ar-H), 724 (1H, d, J=2.7Hz, Ar-H), §
=6/94-6/97(1H, m, Ar-H), 4123 (4H, 1,

J=3/9Hz, ~CH,-), 8 =3/89 (3H, s, -N-CH),

312 (3H, s, -N-CH).

8/03 (1H, s, -N=CH-), 737-7/44 (1H, m, Ar—
H), 7126-7/32 (1H, m, Ar-H), 7/19-7221 (1H,
m, Ar-H), 6/92-7/01 (1H, m, Ar-H), 4128
(4H, 1, J=4.5Hz,~CHy-), 3/89 (3H, s, -N—
CH;), 3/42 (3H, 5, -N-CH).

8/04 (1H, s, -N=CH-), 731 (1H, t, J=9Hz,
Ar-H), 7/15-7/19 (1H, m, Ar-H), 6/92—
6/97(1H, m, Ar-H), ), 422 (2H, ¢, J=5.1Hz, —
CH,-), 4/18 (2H, ¢, J=4.8Hz, ~CH,-), 3/9
(3H, s, -N-CHs), 3/42 (3H, s, -N-CHs).

8/01 (1H, s, -N=CH-), 7/29 (2H, d,
J=9Hz,Ar-H), 6/96 (2H, d, J=8.7Hz,Ar-H),
4122 (2H, t, J=6Hz, -CHy-), 4/14 (2H, ¢,
J=5.7Hz, -CH,-), 3/88 (3H, s, ~N-CHs), 3/40
(3H, s, -N-CH).

8/03 (1H, s, -N=CH-), 7.25-7/33(2H, m, Ar—
H), 6/90-7/00 (3H, m, Ar-H), 425(2H, ¢,
J=7.2Hz, ~CHy-), 4/14 (2H, 1, J=6Hz, ~CH,—
), 3/89 (3H, s, -N-CHs), 3/42 (3H, s, -N—
CHs).
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Design and Synthesis of Novel N1-(Phenoxyethyl) Theobromine Derivatives and
Evaluation of Their Cytotoxicity by in-vitro Method with Molecular Docking Study:
A Laboratory Study

E. Faghih-Mirzaeil, A. Ameri?, H. Forootanfar3, H. S. Rouholamini4, M. Shamsadini-pours, M. Jafari¢
Received: 08/09/2019  Sent for Revision: 26/10/2019  Received Revised Manuscript: 15/02/2020 Accepted: 18/02/2020

Background and Objectives: Cancer, one of the global health problems, has been introduced as one of the main death causes
worldwide. Xanthine derivatives have been identified as effective compounds for prevention and treatment of cancer. In this study,
a series of novel phenoxy ethyl theobromine derivatives were designed with N1 positioning and their cytotoxic activity was
evaluated. Also, molecular docking studies were performed to predict the possible action mechanism of these compounds.
Materials and Methods: In the present laboratory investigation, compounds 2, 3, and 5a-l1 were initially synthesized. The
cytotoxicity of all new synthesized compounds was studied by MTT (methylthiazolyldiphenyl-tetrazolium bromide) -based
colorimetric assay against 4 human cancer cell lines. Autodock software was used to determine the binding energies of these
structures on human tetrahydrofolate reductase, human octo-5'-nucleotidase (e5SNT) and human phosphodiesterase enzymes. The
obtained data were analyzed using one-way analysis of variance.

Results: The results of docking studies showed acceptable binding energy (-8.42 kcal/mol) against eSNT. The results of cytotoxicity
analysis showed that the greatest effect of cytotoxicity was against A549 and MCF-7 cells (compound 5e with ICso values of 86.65
uM and 161.09 pM, respectively).

Conclusion: The results of molecular docking studies showed acceptable binding energy against the octo-5'-nucleotidase enzyme.
Among the synthesized derivatives, compound 5a with the lowest AG level (-8.42 kcal/mol) was selected as the best inhibitor of
this enzyme. Appropriate effects of cytotoxicity were observed at different concentrations of the synthesized compounds on MCF7
and A549 cell lines.

Key words: Cytotoxicity, Molecular modeling, Theobromine derivatives, Synthesis
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