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INTRODUCTION

Mercaptopurine (Puri-NetholTM; 6-MP) is used almost
exclusively as sustaining therapy for acute leukemia [1,2]. The
free-base structure is transformed by sensitive cancer cells
toward the ribonucleotide 6-mercaptopurin-9-yl (MPRP), that
emerges from the interaction of the drug with 5-phosphoribosyl
transferase [3,4]. For the conventional purine anticancer drug,
6-mercaptopurine central pathways of deactivation (Fig. 1)
include methylation of SH group by thiopurine-S-methyltrans-
ferase (TPMT) and oxidation by the enzyme xanthine oxidase
(XO) [5]. Heterocyclic analogs of 6-mercaptopurine, such as
azathioprine, were invented to shield it from metabolic effects
[6,7].  In spite of azathioprine holds antitumor activity, it isn't
fundamentally superior to 6-mercaptopurine [8].  It has an
essential part in organ transplants as an immuno-suppressive
agent [9]. Today, these thiopurine bases continue to be basic
means in the inception and maintenance therapy in patients
with myelocytic and intense lymphocytic leukemia [10,11].
Regardless of its set up clinical significance, 6-mercaptopurine
has particular restorative drawbacks [12], which have kept on
stimulating the search of purine analogs enhancing therapeutic
adequacy.
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Fig 1. 6-Mercaptopurine structure along with tautomer forms

Significant attempts performed to develop distinct novel
mercaptopurine analogs and their nucleosides to enhance the
antitumor effectiveness by coupling sulfhydryl with different
heterocyclic rings as disulfide prodrugs as enzyme thiopurine
S-methyltransferase (TPMT) is engaged, partly, for the deacti-
vation of 6-mercaptopurine [13,14]. Thiopurine S-methyl-
transferase (TPMT) accelerate the methylation of 6-mercapto-
purine into 6-methylmercaptopurine that lack activity the
added methyl group limits mercaptopurine from additional
transformation into effective, cytotoxic thioguanine nucleotide
(TGN) products of metabolism so masking sulfhydryl group,
as disulfide will limit such deactivation [15]. There are only
a few examples of analogs of drugs containing an SH group
like S-soft alkyl analogs of 6-mercaptopurine (6-MP) [16]
and S-allylthio-6-mercaptopurine (SA-6MP), S-allyl-thio-
6-mercaptopurine riboside (SA-6MPR) [17] which was
examined for antileukemic action, exploiting a humanoid-



mouse B-CLL type. 1,2,4-Triazole is a moiety integrated in to
abroad diversity of compounds that shown antitumor activity,
triazole moiety is examined widely in nucleoside analogs anti-
cancer medications, kinase blockers, tubulin polymerization
inhibitors, aromatase and sulfatase blockers as well as metal
complex compounds as anticancer [18-20]. Lin et al. [21] reported
a sequence of 1-acyl-1H-[1,2,4]triazole-3,5-diamine derivatives
and discovered them to be cyclin-dependent kinase (CDK)
blockers. Zhang et al. [22] produced 1,2,4-triazole compounds
containing pyridine as a promising adhesion kinase (FAK)
blockers and antitumor agents. Significant attempts have been
performed in this study to make another novel mercaptopurine
analogs to improve the antitumor efficacy by sulfhydryl with
different heterocyclic groups bearing 1,2,4 triazole sulfahydryl
as disulfide prodrugs such chimeric molecules would be a rational
design to improve affinity and efficacy compared to the parent
drugs.

EXPERIMENTAL

Compounds and reagents obtained from Fluka and BDH
chemical company were of reasonable grade type used without
extra refinement. The IR bands were taken on a Nicolet 6700
FT-IR spectrophotometer (Thermo Nicolet Corp., Madison,
WI, USA), and the spectra recorded in cm-1. Nuclear magnetic
resonance (NMR) bands reported by an AVANCE III 500 MHz
spectrometer (Bruker, Billerica, MA, USA), DMSO utilized
as a solvent and the data imported in δ ppm frequency of reson-
ance are shielded from tetramethylsilane the reference compound.

Elemental microanalysis was made on an Elementary Vario
El III Carlo Erba 1108 elemental analyzer Carlo Erba Reagent
SpA, Rodano, Italy.

Statistical analysis: The results were expressed as the mean
± standard deviation and the arithmetical outcome of fluctu-
ations was closed applying the one-path measure of difference
(ANOVA) by the SPSS 17.0 arithmetical programming bundle.
Varieties were reflected significant at p < 0.05. The information
shows up as mean ± SD (n = 3).

Synthesis: A unique construction of asymmetrical
disulfides is reported.  Thiol compound (R1SH) reaction with
1-chlorobenzotriazole (BtCl) at -(20-28) ºC in dichloromethane
some time use DMF according to the solubility of reactants
yields a high-productive regeneration to R1SBt without signifi-
cant production of the symmetrical disulfide R1SSR1. R1SBt
is later reacted with R2SH to make the asymmetrical disulfide
in 60-85 % yield in a one synthetic path with green quality that
by passes the application of poisonous and tough rusting elements
(Scheme-I). The development of reaction checked by LC/MS
and yield mostly refined by column chromatography utilizing
light petroleum/EtOAc combinations (1:4).

Synthesis of 5-((7H-purin-6-yl)disulfanyl)-N,4-diphenyl-
4H-1,2,4-triazol-3-amine (compound 1): A stirred mix of
1-chorobenzotriazole (0.61 g, 4 mmol) and benzotriazole (0.32 g,
2 0.7 mmol) in CH2Cl2 (30 mL) underneath N2 at -20 ºC was
supplemented dropwise a suspension of 4-phenyl-5-(phenyl-
amino)-4H-1,2,4-triazole-3-thiol as R1SH (0.5 g, 2.7 mmol)
in CH2Cl2 (5 mL). The mixture was permitted to stir for 2 h
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with regular heating to -10 ºC. Later, 6-mercaptopurine as
R2SH (0.6 g, four mmol) in CH2Cl2/DMF (6 mL) was then
sequentially adjoined at -20 ºC and the mixture stirred at 0 ºC
for 0.5 h. The synthetic step was then terminated with a liquid
of Na2S2O3 (0.50 g in 10 mL water) simultaneously with dren-
ched aqueous NaHCO3 (20 mL), with prompt agitating at 0 ºC
for 20 min prior implying liquid extraction with CH2Cl2 (3 ×
100 mL). The collected organic extracts were evaporated over
anhydrous MgSO4, filtrated and concentrated under dimi-
nished pressure. The raw material refined by column chromato-
graphic technique employing light petroleum/EtOAc combin-
ations to furnish disulphide with 89 % yield as dark beige
solid. m.p. 265 ºC. 1H NMR (DMSO-d6) δ 14.76 (s, 1H, NH
6MP), 9.39 (s, 1H, NH linked triazole), 8.95 (s, 1H), 8.12 (s,
1H), 7.71 (d, J = 6.8 Hz, 2H), 7.60 (dd, J = 16.8, 7.6 Hz, 4H),
7.45 (t, J = 7.4 Hz, 2H), 7.30 (t, J = 7.4 Hz, 2H), 7.02 (t, J =
7.5 Hz, 1H). IR (KBr, νmax, cm-1): 1164 (C−S), 1586(C=N),
1429 (C=C), 1363 (C=C), 1123 (C=C), 727 (C−S), 542 (S−S).
CHNS analysis calcd. (found) %: C, 54.53 (54.64); H, 3.37
(3.51); N, 26.78 (26.62); S, 15.32 (15.59). HRMS: m/z (EI+)
calcd. for C19H14N8S2 (M+H+) 418.0783, found 419.0994 (M+H+).

6-((5-(Pyridin-4-yl)-4H-1,2,4-triazol-3-yl)disulfanyl)-
7H-purine (compound 2): Dark-yellow solid, Yield: 79 %,
m.p.  205 ºC. 1H NMR (DMSO-d6) δ 14.79 (s, 1H, NH-6MP),
9.273 (s, 1H, NH linked triazole), 8.72 (d, J = 5.1 Hz, 2H, CH=N
Pyr), 8.12 (s, 1H, NH-CH=N 6-MP), 7.92 (d, J = 5.2 Hz, 2H,
CH=C pyr). IR (KBr, νmax, cm-1): 1164 (C−S), 1586(C=N), 1429
(C=C), 1363 (C=C), 1123 (C=C), (C−S) 730, 542(S−S). CHNS
analysis calcd. (found) %: C, 43.89 (44.02), H, 2.46 (2.51),
N, 34.12 (34.52) S, 19.53 (19.59). HRMS: m/z (EI+) calcd. for
C12H8N8S2 (M+H+) 328.0313, found 329.0976 (M+H+).

3-((7H-Purin-6-yl)disulfanyl)-5-phenyl-4H-1,2,4-
triazol-4-amine (compound 3): Off-white solid, Yield: 73 %,
m.p. 287 ºC, 1H NMR (DMSO-d6) δ 14.802 (s, 1H, NH 6-MP),
9.003 (s, 1H, CH=N 6-MP), 8.224 (s, 1H, CH arom.), 8.091-
7.984 (m, 2H), 7.503 (d, J = 5.5 Hz, 3H, CH=CH-CH arom.),
4.956 (s, 2H, NH2). IR (KBr, νmax, cm-1): 1164 (C−S), 1586
(C=N), 1167 (C−OH), 1429 (C=C), 1363 (C=C), 1123 (C=C),
727 (C−S), 542 (S−S). CHNS analysis calcd. (found) %: C,
45.60 (45.87), H, 2.94 (2.67), N, 32.73 (32.31), S, 18.73 (18.49).
HRMS: m/z (EI+) calcd. for C13H10N8S2 342.0470 (M+H+),
found 343.0442 (M+H+).

3-((7H-Purin-6-yl)disulfanyl)-5-(pyridin-2-yl)-4H-1,2,4-
triazol-4-amine (compound 4): Yellowish powder, Yield: 80 %,
m.p. 175 ºC. 1H NMR (DMSO-d6): δ 15.35 (s, 1H, NH 6-MP),
9.27 (s, 1H, CH=N 6-MP), 8.69 (d, J = 5.0 Hz, 1H, CH=C pyr.), 8.12
(s, 1H, NH-CH=N 6-MP), 7.94 (d, J = 8.0 Hz, 1H, CH=CH pyr.),
7.78 (t, J = 8.0 Hz, 1H, CH=CH pyr.), 7.40 (t, J = 6.6 Hz, 1H,
CH=CH pyr.), 5.39 (s, 2H, NH2). IR (KBr, νmax, cm-1): 1167
(C−S), 1588 (C=N), 1426 (C=C), 1368 (C=C), 1127 (C=C), 728
(C−S), 546 (S−S). CHNS analysis calcd. (found) %: C, 41.97
(41.87), H, 2.64 (2.67) N, 36.71 (36.61), S, 18.68 (18.59). HRMS:
m/z (EI+) calcd. for C12H9N9S2 343.0422 (M+H+), found 344.0446
(M+H+).

2-(5-((7H-Purin-6-yl)disulfanyl)-4H-1, 2,4-triazol-3-yl)
phenol (compound 5): Beige powder, Yield: 80 %, m.p. 198
ºC, 1H NMR (DMSO-d6): δ 14.81 (s, 1H, NH 6-MP), 11.32 (s,
1H, OH), 9.11 (s, 1H, CH=N 6-MP), 8.12 (s, 1H, CH=N 6-MP),

7.49 (d, J = 7.4 Hz, 1H, CH=CH arom.), 7.27 (t, J = 7.6 Hz,
1H, CH=CH arom.), 7.12 (t, J = 7.6 Hz, 1H, CH-CH arom.), 7.07
(d, J = 7.2 Hz, 1H, CH=CH arom.). IR (KBr, νmax, cm-1): 3400
(broad OH), 1164 (C−S), 1584(C=N), 1167 (C−OH), 1426 (C=C),
1365 (C=C),1128 (C=C), 720 (C−S), 530 (S−S). CHNS analysis
calcd. (found) %: C, 45.47 (45.57), H, 2.64 (2.66), N, 28.55 (28.61)
S, 18.68 (18.59). HRMS: m/z (EI+) calcd. for C13H9N7OS2 343.031
(M+H+), found 343.046 (M+H+).

5-((7H-purin-6-yl)disulfanyl)-4-pentyl-4H-1,2,4-triazol
-3-ol (compound 6): Yellowish powder, Yield: 77 %, m.p. 225
ºC. 1H NMR (DMSO-d6): δ 14.32 (s, 1H, NH 6-MP), 11.34 (s,
1H, OH), 8.98 (s, 1H, CH=N 6-MP), 8.12 (s, 1H, CH-NH 6-
MP), 4.00 (t, J = 7.6 Hz, 2H, CH2-N alkyl), 1.85 (p, J = 7.7
Hz, 2H, CH2-CH2-N), 1.28 (q, J = 8.3 Hz, 4H, CH2-CH2), 0.92-
0.84 (m, 3H, CH3). IR (KBr, νmax, cm-1): 1164 (C−S), 1584 (C=N),
1166 (C−OH), 1426 (C=C), 1365 (C=C), 1123 (C=C), 713 (C-S),
535 (S-S). CHNS analysis calcd. (found) %: C, 42.71 (42.67),
H, 4.48 (4.56), N, 29.06 (29.11), S, 19.01 (19.09). HRMS: m/z
(EI+) calcd. for C12H15N7OS2 337.0779 (M+H+), found 338.069
(M+H+).

6-((4-Methyl-4H-1,2,4-triazol-3-yl)disulfanyl)-7H-purine
(compound 7): Dark yellow solid, Yield: 85 %, m.p. 252 ºC.
1H NMR (DMSO-d6): δ 15.38 (s, 1H, NH 6-MP), 8.98 (d, J =
8.9 Hz, 2H, CH=N triazole), 8.12 (s, 1H, CH=N 6-MP), 3.67
(s, 3H, CH3). IR (KBr, νmax, cm-1): 2850 (C-H str. CH3), 1169 (C−S),
1587(C=N), 1428 (C=C), 1364 (C=C), 1120 (C=C), 713 (C−S),
565 (S−S). CHNS analysis calcd. (found) %: 36.22 (36.42) ; H,
2.66 (2.56); N, 36.95 (36.91); S, 24.17 (24.11). HRMS: m/z
(EI+) calcd. for C12H15N7OS2 265.0204(M+H+), found 266.0235
(M+H+).

5-((7H-Purin-6-yl)disulfanyl)-4-methyl-4H-1,2,4-triazol-
3-ol (compound 8): Off white powder, Yield: 83 %, m.p. 159
ºC. 1H NMR (DMSO-d6): δ 14.79 (s,1H, NH 6-MP),11.34 (s, 1H,
OH), 8.89 (s, 1H, CH=N 6-MP), 8.12 (s, 1H, CH=N), 3.80 (s,
3H, CH3). IR (KBr, νmax, cm-1): 2930 C-H of CH3), 1174 (C−S),
1574 (C=N), 1176 (C−OH), 1446 (C=C), 1395 (C=C), 1133
(C=C), 717 (C−S),525 (S−S). CHNS analysis calcd. (found) %:
C, 34.16 (34.22). H, 2.51 (2.56), N, 34.85 (34.91) S, 22.80 (22.91).
HRMS: m/z (EI+) calcd. for C8H7N7OS2 281.0153(M+H+), found
282.0157 (M+H+).

2-((7H-Purin-6-yl)disulfanyl)-5-methyl-1,3,4-thiadia-
zole (compound 9): Yellow-orange solid, Yield: 76 %, m.p.
275 ºC. 1H NMR (DMSO-d6): δ 14.78 (s, 1H, NH 6-MP), 8.87
(s, 1H, CH=N 6-MP), 8.12 (s, 1H, CH=N), 2.68 (s, 3H, CH3). IR
(KBr, νmax, cm-1): 1177 (C−S), 1598 (C=N), 1456 (C=C), 1388
(C=C), 1137 (C=C), 735 (C−S), 566 (S−S). CHNS analysis calcd.
(found) %: C, 34.03 (34.11), H, 2.14 (2.27), N, 29.76 (29.68),
S, 34.07 (34.19). HRMS: m/z (EI+) calcd. for C8H6N6S3 281.9816
(M+H+), found 282.9921 (M+H+).

6-((1H-1,2,4-Triazol-3-yl)disulfanyl)-7H-purine (comp-
ound 10): Yellowish powder, , Yield: 80 %, m.p. 195 ºC. 1H
NMR (DMSO-d6): δ 16.95 (s, 1H, NH triazole), 15.46 (s, 1H, NH
6-MP), 9.00 (s, 1H, CH=N 6-MP), 8.78 (s, 1H, CH=N triazole),
8.12 (s, 1H, CH=N 6-MP). IR (KBr, νmax, cm-1): 1171 (C−S), 1588
(C=N), 1459 (C=C), 1383 (C=C), 1134 (C=C),737 (C−S), 568
(S−S). CHNS analysis calcd. (found) %: C, 33.46 (33.51), H, 2.01
(2.07), N, 39.02 (39.18), S, 25.52 (25.59). HRMS: m/z (EI+)
calcd. for C7H5N7S2 251.0048 (M+H+), found 252.0324 (M+H+).
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6-((5-(Furan-2-yl)-4H-1, 2,4-triazol-3-yl)disulfanyl)-7H-
purine (compound 11): Dark yellow powder, Yield: 82 %,
m.p. 215 ºC, 1H NMR (DMSO-d6): δ 14.37 (s, 1H, NH 6-MP),
8.99 (s, 1H, CH=N 6-MP), 8.18-8.10 (m, 2H, CH=N 6-MP,
=CH-O furan), 7.10 (d, J = 7.9 Hz, 1H, CH=C furan), 6.71 (t,
J = 7.5 Hz, 1H, CH=CH furan). IR (KBr, νmax, cm-1): 1181 (C−S),
1558(C=N), 1449 (C=C), 1393 (C=C), 1144 (C=C),747 (C−S),
558 (S−S). CHNS analysis calcd. (found) %: C, 41.63 (41.51),
H, 2.22 (2.27), N, 30.90 (30.98), S, 20.21 (20.59). HRMS: m/z
(EI+) calcd. for C11H7N7OS2 317.0153(M+H+), found 318.0025
(M+H+).

2-((7H-Purin-6-yl)disulfanyl)-5-phenyl-1,3,4-oxadia-
zole  (compound 12): Yellowish powder, Yield: 68 %, m.p.
179 ºC, 1H NMR (DMSO-d6): δ 14.79 (s, 1H, NH 6-MP), 8.85
(s, 1H, CH=N 6-MP), 8.12 (s, 1H, CH=N 6-MP), 7.98 (d, J =
6.8 Hz, 2H, CH arom.), 7.61 (dt, J = 14.9, 7.1 Hz, 3H, CH
arom.). IR (KBr, νmax, cm-1): 1181 (C−S), 1558 (C=N), 1449 (C=C),
1393 (C=C), 1144 (C=C),747 (C−S), 558 (S−S). CHNS analysis
calcd. (found) %: C, 47.55 (47.53), H, 2.46 (2.27), N, 25.59 (25.68),
S, 19.59 (19.59). HRMS: m/z (EI+) calcd. for C13H8N6OS2 328.0201
(M+H+), found 329.9725 (M+H+).

Antitumor activity: The cells were planted under regular
circumstances at 37 ºC in a 5 % CO2 moistened environment,
either in Dulbecco's adjusted eagle medium or adjusted eagle
medium, (contingent on cell line), supplemented with 10 % fetal
calf plasma (Biosera, U.K.), 1 % L-glutamine, 1 % non-vital amino
acids and 0.05 % hydrocortisone (Gibco, Invitrogen, USA).
Cells were scattered in 96-well plates in a whole quantity of
160 mL and were permitted to attain a 30-40 % degree of
convergence before beginning the test. The compounds were
suspended in distilled ultrapure water at upper limit strength
of 100 mM and consecutive decimal concentrations were made.
These were supplemented with the cells in a size of 40 mL,
following 96 h of constant exposure to the agent; the cyto-
toxicity was verified by MTT [3-(4,5-dimethylthiazol-2-yl)-
2,5-diphenyltetrazolium bromide] (Kings Synthesis Ltd. UK)
colorimetric method. Absorbance was measured by spectro-
photometry at λ = 570 nm (ELx808, Bio-Tek Instruments,
Inc.). IC50 values were measured by a dose-response evaluation
applying Origin 6.0® software that provides directly the IC50.
Assessment of cytotoxicity of potential clinical candidates
utilizing different cancer cell lines established from clinical tumor
samples can offer a preliminary insight into the mechanism of
action and potential secondary effects.

RESULTS AND DISCUSSION

Cytotoxicity screening: Tests to evaluate the capability
of compounds to supply temporary cell growth inhibition as
well as long-term growth inhibition study with preliminary
result of short term. The first method that implemented these
needs used a tetrazolium salt to detect and quantify metaboli-
cally active cells. In vitro antitumor action of compounds 5
and 6 against amurine leukemia cell line (L1210) (Fig. 2), a
human leukocyte cellline (HL60) (Fig. 3) and chronic lympho-
cytic leukemia cells were estimated utilizing the MTT test.
The effects confirm that compounds 3, 5, 8 and to lesser extent
compound 2 is significantly more cytotoxic than rest of comp-
ounds for the tested cells (IC50 value range (6.2-12.2  M) than
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Fig. 3. Effects of 6-MP, 3, 5 and 8 compounds on HL60 cell proliferation
utilizing the MTT test. The data appeared are the mean ± SEM

6-MP value (9.3-12.6 mM) (Table-1). More interestingly, com-
pounds having free OH phenolic group display more intense
action than the other tried compounds. These fundamental
outcomes recommend that substitution of C-3 phenyl group
by pyridine decrease cytotoxic effect two functionalized
pharmacophores (for this situation triazole and free -OH group)
are ideal for activity. Substitution of -NH triazole with sulfur
or oxygen as in compounds 9, 11 and 12 decrease activity
while the addition of methyl or NH2 group to triazole signifi-
cantly enhance activity as seen in compounds 3 and 8, the
results could encourage further modificationsfor optimization
of results. In vitro handling of CLL-119 cells by compounds
3, 5 and 8 at 50  M for 48 h revealed a notable improvement in
the amount of apoptotic (Fig. 4) and non-living cells (Fig. 5),
correlated with 6-mercaptopurine. The initial % of non-living cells
in a non-handled cell group was  about 45 %. Non-living cell

TABLE-1 
SHORT-TERM CANCER INHIBITORY ACTIVITIES OF THE 
DEVELOPED COMPOUNDS (1-12) TOWARD L1210, HL60  

AND CCL-119 CELLS IN THE MTT TEST (IC50, µM) 

IC50 (µM) 
Compd. 

L1210 HL60 CCL-119 
1 16.3 ± 0.20 24.7 ± 0.5 19.2 ± 0.3 
2 21.5 ± 0.10 7.8 ± 0.6 10.8 ± 0.4 
3 11.9 ± 0.20 6.2 ± 0.2 8.3 ± 0.1 
4 24.5 ± 0.50 9.4 ± 0.1 15.6 ± 0.2 
5 9.8 ± 0.70 12.2 ± 1.3 8.6 ± 0.4 
6 16.8 ± 0.01 15.6 ± 0.2 13.3 ± 0.1 
7 21.2 ± 0.20 37.3 ± 0.4 16.7 ± 0.6 
8 7.4 ± 0.40 10.4 ± 0.1 5.3 ± 0.4 
9 16.2 ± 0.10 37.2 ± 0.3 36.2 ± 0.8 
10 14.8 ± 0.30 22.2 ± 0.8 14.9 ± 0.3 
11 11.3 ± 0.30 11.8 ± 1.1 24.3 ± 0.6 
12 18.2 ± 0.70 10.2 ± 1.2 14.3 ± 0.3 

6-MP 9.7 ± 1.20 11.3 ± 0.7 12.4 ± 0.2 
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Fig. 4. Apoptotic CLL-119 cells exposed to 6-MP compound 3 and 8
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Fig. 5. Viability of cells with compounds 3, 8 and 6-MP, between 0 and
100 µM, for 16 h at 37 °C

number following therapy with compound 3 or 8 were  76 and
about 54 % each (p < 0.001), while therapy with 6-mercaptopurine,
provided a moderate influence, about 48 % (p < 0.01), which
was not an essential variation as correlated to non-handled cell.

Herein, twelve 6-mercaptopurine analogs bearing 1,2,4-
substituted triazoles linked as disulfide prodrugs. These have
certain advantages beyond those in the modern therapeutic appli-
cations. Among those benefits are a higher overall cytotoxic
action, greater cell layer penetration and few detrimental side
influences, owing essentially to the small dosages used [23].
The enhanced features of the new derivative attributed in part
to couple different biological fragments in the same molecule.
The substituted 1,2,4-triazole conjugate SH functionality at
the exterior of cell while 6-mercaptopurine drug serves as purine
antimetabolite drug utilizing DNA damaging effect. Great cell-
wall penetration is owing to lipophilic characteristics of the
aromatic ring or alkyl substituent on triazole ring that comprises
three nitrogen molecules and be able to serve as a hydrogen
bond donor or acceptor at the functioning position of receptors
and have capacity to change their activities subsequently. The
triazole moiety can improve the solubility of drug as a whole
due to polarity nature and provide better pharmacokinetic and
pharmacodynamics features.

Conclusion

Disulfide prodrugs of 6-mercaptopurine were effectively
synthesized and characterized through spectroscopic methods
as well as elemental analysis. Antitumor activities were evaluated
by MTT method, the results showed that they have effective
actions related to 6-mercaptopurine. Compounds 3, 5 and 8 were
found to have good activities with levels of (IC50 µM: 5.8 ±
0.1 and 8.6 ± 0.5 respectively against CCL-119 which is relati-
vely better than 6-mercaptopurine for the same experiment
(12 ± 0.4). Compounds 2, 3 and 4 seems to have fair activity
against HL60 of (IC50 µM: 6.2 ± 0.2 and 9.7 ± 0.4 while compound

3 give better activity against CCL-119 and these results were
confirmed by MTT method.
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