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9-(4-(benzyloxy)-3-methoxyphenyl)thiazolo[4,5-d] [1,2,4]triazolo[1, 5-a]pyrimidine-2(3H)-thione (6a)
FTIR (KBr): v (cm™) = 3310, 3157, 2820, 1694, 1582, 1182, 1127; '"H NMR (301 MHz, DMSO): &
(ppm) = 13.78 (s, 1H, NH), 7.62 (s, 1H, Hy), 7.50 — 7.35 (m, 5H, Hy, H3+, Hy, Hsv, Hg), 7.28 — 7.14 (m,
3H, H,, Hs, Hg), 5.20 (s, 2H), 3.85 (s, 3H); C NMR (76 MHz, DMSO): & (ppm) 195.94, 169.85,
150.70, 149.81, 136.94, 132.70, 128.97, 128.54, 128.41, 126.41, 124.93, 122.99, 114.19, 114.12, 70.43,
56.12.

Aoyd ) op b o i ugadw doyd YYV B YD Cgd dadi 0,08 b K)0, 6D digos
9-(4-((2-fluorobenzyl)oxy)-3-methoxyphenyl)thiazolo[4,5-d] [ 1,2,4]triazolo[1,5-a] pyrimidine-2(3H)-thione (6b)
FTIR (KBr): v (cm™) = 3166, 3050, 2810, 1696, 1587, 1271, 1245; '"H NMR (301 MHz, DMSO): &
(ppm) =13.79 (s, 1H, NH), 7.61 (s, 1H, H6), 7.58 — 7.42 (m, 2H, Hs, H¢), 7.31 — 7.16 (m, 5H, Hj, Hyr,
Hs, He: & Hy), 5.21 (s, 2H, CH,), 3.83 (s, 3H, OMe); °*C NMR (76 MHz, DMSO): & (ppm) = 195.92,
169.84, 168.43, 167.83, 162.57, 159.31, 150.43, 150.02, 149.71, 149.61, 132.61, 132.56, 131.45,
131.40, 131.20, 131.09, 126.68, 126.63, 125.08, 125.03, 124.88, 124.00, 123.83, 123.70, 123.64,
123.09, 121.20, 116.06, 115.78, 114.13, 114.00, 113.92, 64.73, 64.68, 56.03.

Loy FY 040 b o i poguadis 4300 VAV 13D Cigd dladi 05 b (Kp0 ) dols BC digas
9-(4-((4-fluorobenzyl)oxy)-3-methoxyphenyl)thiazolo[4,5-d] [ 1,2,4]triazolo[ 1,5-a] pyrimidine-2 (3H)-thione (6C)
FTIR (KBr): v (cm™) = 33150, 3152, 2813, 1651, 1581, 1279, 1226; '"H NMR (301 MHz, DMSO): &
(ppm) = 13.79 (s, 1H, NH), 7.64 (s, 1H, H6), 7.53 (m, 2H, HS', H6'"), 7.30 — 7.19 (m, 5H, H,+, H3, Hs»,
He & Hy), 5.19 (s, 2H, CH,), 3.85 (s, 3H, OMe); *C NMR (76 MHz, DMSO): & (ppm) = 195.97,
169.87, 150.56, 149.80, 133.17, 132.68, 130.77, 130.66, 126.49, 124.89, 123.06, 115.95, 115.67,
114.20, 69.69, 56.12.

Aoy PO 0 b ot it g doyd VAF BIAY gl dladi 0,008 b 5)3 )5 ol 60 digas
9-(4-((4-chlorobenzyl)oxy)-3-methoxyphenylthiazolo[4,5-d] [1,2,4] triazolo[ 1, 5-a] pyrimidine-2(3H)-thione (6d)
FTIR (KBr): v (cm™) = 3317, 3158, 2810, 1696, 1569, 1181, 1175; '"H NMR (301 MHz, DMSO): &
(ppm) = 13.80 (s, 1H, NH), 7.63 (s, 1H, H6), 7.49 (s, 4H, Hy, H3,, Hs», Hgv), 7.27 — 7.16 (m, 3H, H,,
Hs, Hg), 5.20 (s, 2H, CH,), 3.85 (s, 3H, OMe); *C NMR (76 MHz, DMSO): & (ppm) = 195.96, 169.88,
150.43, 149.77,136.01, 133.13, 132.65, 130.19, 128.99, 126.54, 124.86, 123.08, 114.20, 114.15, 69.52,
56.12.
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9-(4-((4-bromobenzyl)oxy)-3-methoxyphenyl)thiazolo[4,5-d] [ 1,2,4] triazolo[ 1, 5-a] pyrimidine-2(3H)-thione (6¢)
FTIR (KBr): v (cm™) = 3318, 3158, 2815, 1695, 1570, 1182, 1127; 'H NMR (301 MHz, DMSO): &
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(ppm) = 13.77 (s, 1H, NH), 7.67 — 7.54 (m, 3H, 2H, Hs., Hy & Hy), 7.50 — 7.35 (m, 2H, 2H, Hy, Hy),
7.23 —7.16 (m, 3H, Hy, Hy, Hy), 5.18 (s, 2H, CH,), 3.86 (s, 3H, OMe); '°C NMR (76 MHz, DMSO):
(ppm) = 195.95, 169.87, 150.42, 149.79, 136.44, 132.62, 131.91, 130.45, 126.57, 124.85, 123.10,
121.68, 114.18, 69.58, 56.14.
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9-(3-methoxy-4-((4-(trifluoromethyl)benzyl)oxy)phenyl)thiazolo[4,5-d] [ 1,2,4] triazolo[ 1, 5-a] pyrimidine-2(3H)-
thione (6f)
FTIR (KBr): v (em™) = 3315, 3157, 2810, 1695, 1181, 1126; '"H NMR (301 MHz, DMSO): 3 (ppm) =
13.79 (s, 1H, NH), 7.79 (d, J = 8.1 Hz, 2H, H,, H3), 7.69 (d, J = 8.1 Hz, 2H, Hs, Hg), 7.62 (s, 1H, Hy),
7.24-7.16 (m, 3H, Hy, Hs, H6"), 5.32 (s, 2H, CH,), 3.87 (s, 3H, OMe); *C NMR (76 MHz, DMSO): &
(ppm) = 195.94, 169.84, 150.30, 149.82, 141.88, 132.59, 128.63, 126.71, 125.90, 125.85, 124.82,
123.20, 114.29, 114.21, 69.48, 56.18.
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9-(3-methoxy-4-((4-methylbenzyl)oxy)phenyl)thiazolo[4,5-d] [ 1,2,4]triazolo[ 1, 5-a]pyrimidine-2(3H)-thione (6Q)
FTIR (KBr): v (cm™) = 3310, 2820, 1691, 1582, 1267, 1212; '"H NMR (301 MHz, DMSO): 3 (ppm) =
13.80 (s, 1H, NH), 7.63 (s, 1H, Hg), 7.37 — 7.34 (m, 2H, Hs, Hg), 7.21 (m, SH, Hy, H3», Hy, Hsv, He &
H,), 5.15 (s, 2H, CH,), 3.84 (s, 3H, OMe), 2.33 (s, 3H, Me); °C NMR (76 MHz, DMSO): § (ppm) =
196.02, 169.98, 150.72, 149.78, 137.85, 133.89, 132.70, 129.52, 128.56, 126.32, 124.94, 122.97,
114.13, 70.31, 56.09, 21.28.
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Abstract: The acetylcholinesterase (AChE) and butyrylcholinesterase (BChE) are effective targets in
managing the symptoms of Alzheimer's disease (AD), one of the most common neurological disorders in the
elderly. Their inhibitors increase the acetylcholine levels in brain synapses and provide symptomatic
treatment for the disease. Therefore, in this study, a series of new thiazolotriazolopyrimidine derivatives
containing benzyloxy phenyl groups were synthesized in a three-component reaction with good yields, and
their inhibitory activities were evaluated using the Ellman method against AChE and BChE enzymes. The
results showed that compound containing 4-Me exhibited the highest inhibitory activity against AChE (22.15
+ 1.74 uM), while compound containing 4-F had the best inhibitory effect against BChE (11.70 + 1.5 pM).
Structure-activity relationships (SAR) analysis revealed that the nature, size, and position of the R substituent
on the benzyl ring play a decisive role in the inhibitory activities. Molecular docking studies revealed a nearly
identical binding pattern in both enzymes. They also demonstrated that hydrogen bonding and n—mn
interactions were the most important pharmacophoric interactions in the active sites of both enzymes.
Additionally, the evaluation of pharmacokinetic properties according to Lipinski’s rule confirmed the
favorable drug-likeness of the compounds. These results indicate the high potential of the synthesized
derivatives for the development of cholinesterase inhibitors for the treatment of AD.

Keywords: Synthesis, Thiazolotriazolopyrimidine, Cholinesterase inhibitors, Alzheimer's disease, Molecular
docking study, Drug-likeness.
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