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Developing of small molecule modulators of SIRT1 activity opens up opportunities for delay-
ing age-related diseases. Therefore, the design of novel modulators is a promising therapeutic
approach. Here, we synthesized a series of imidazole derivatives and studied their modulatory
activity of against SIRT1 using high-throughput fluorescent assay screening and molecular dock-
ing calculations. We found that despite some structural similarity with the known imidazothia-
zole-based activators, such as SRT1460 and SRT1720, our synthesized derivatives demonstrated
an essentially different modulating behavior. In particular, all synthesized derivatives revealed
significant inhibiting activity, so that compounds 7a and 8b were characterized by the almost
complete inhibition (up to 98-100 %) of STRT1 enzymatic activity. Molecular docking calculations
suggest that all studied imidazole derivatives favor a strong binding to the catalytic domain of
SITR1, similar to the known inhibitors, such as (S)-selisistat. On the opposite, SRT1460 and
SRT1720 activators occupied allosteric sites terminal to the catalytic domain of SIRT1. These
findings demonstrate the essentially different molecular mechanisms of modulating SIRT1 en-
zyme activity by these two groups of imidazothiazole derivatives and help further understand
SIRT1 action.

Keywords: Sirtuin-1, inhibitor, organic synthesis, imidazole derivatives, molecular dock-
ing, high-throughput screening.

Hoxigui imimasosny sk mnepcuextuBHi iHriéitropu cipryiny-1. B.B. Jlincon,
@.I'. Apemenko, B.B. Baxyna, C.B. Kosaneuro, O.B. Kupuuenro, C.M. Jlecenro, B.I. Mycamos,
I1.0. Bopucko, C.O. Bozyna.

Poapobra Husskomonerynsspaux MoaysstopiB aktusHocTl SIRT1 BinkprBae MoKIUBOCTI A1
BIATEPMIHYBAHHS BIKOBUX 3aXBOPIOBAHBL. TOMY IM3aWH HOBUX MOJYJIATOPIB € MEPCIIeKTUBHUM
TepameBTUYHUM II11X0I0M. B 11i#f po0oTi MU CHHTE3yBAJIK CEepiio MOXITHUX 1MITa30JIy Ta BUBUNIIA
IXHIO MOy saTopHy akrtuBHIicTh mporr SIRT1 3a mormomoron CKpUHIHTY BHCOKOIIPOIYKTHBHUM
dbayopeciieHTHEM aHAaI30M TA PO3PAXYHKIB 3 BHUKOPUCTAHHAM MOJIEKYJIAPHOTO JIOKIHTY.
BeranosieHo, 1110, He3BaskaUM Ha JeAKY CTPYKTYPHY IMOQIOHICTD 3 BIIOMUMY aKTHBATOPAMU HA
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ocHOBI iMigasoriadosny, Takumu Sk SRT1460 1 SRT1720, cuaTe3oBaHi IIOX1IHI IIPOIEMOHCTPYBAJIA
iCTOTHO 1HIIYy MOJIYJIIOIOUY ITOBENIHKY. 30KpeMa, ycl CHHTEe30BAHI MOXIJHI BUSBUINA SHAYHY
1HTriI0yI0Yy aKTUBHICTD, TAK III0 CITOJIYKH 7a 1 8b xapaxkTepu3yoThCs Malke IIOBHUM 1HT0YBAHHIM
(mo 98-100 %) depmenraTusuoi axruBHOcTi SIRT1. PospaxyHKM MOJIEKYJISAPHOrO MJOKIHTY
TIOKa3yI0Th, 1[0 BC1 BUBYEHI IIOX1/THI IM1/1a30J1y CIPUSIOTH MIITHOMY 3B sI3yBAHHIO 3 KATATIITUYHUM
nomerom SITR1, moi6wo 110 Bimomoro iHri0iTOpa, Takoro sk (S)-cemisucrar. HaBmaku, akrusaTopu
SRT1460 1 SRT1720 3aiimaiorTh aJIOCTEPUYHI CAUTH PO3TAIIOBAHI OIS KATAJITHYHOIO JTOMEHY
SIRT1. Ili pesyJsbraTéi [IeMOHCTPYIOTH CYyTTEBO pPI3HI MOJIEKYJISIPHI MeXaHI3MH MOIYJISINl
axruBHocTl pepmenty SIRT1 1mvu g1BOMA rpyrraMu MOXITHMAX 1IMIa30TIa30JLy Ta JOIIOMAraioTh y

noxasbinomy podymimai gii SIRTI.

1. Introduction

Sirtuins are NAD*-dependent enzymes that
belong to the class III histone deacetylases
(HDACS). Their name derives from Silent Infor-
mation Regulator 2 proteins (Sir2), first discov-
ered as yeast growth factors [1]. In mammals,
seven sirtuins (SIRT1-SIRT7) have been iden-
tified and are located in different parts of the
cell, such as the nucleus, cytoplasm, and mito-
chondria. SIRT1 (Silent information regulator
2 homologue one) is the closest in structure to
Sir2 and the most studied of all seven human
sirtuins [2]. This enzyme belongs to epigenetic
factors, which affect the functional activity
of genes without altering the primary struc-
ture of forming their DNA. SIRT1 main func-
tion is to transfer an acetyl group from lysine
residues in histone proteins to the ADP-ribose
NAD" fragment. This process contributes to a
tighter packing of chromatin and stops the ex-
pression of genes, the products of which are not
needed by the cells at the moment or may even
turn out to be harmful. Even though the pri-
mary substrate for sirtuins is histone proteins,
most of the proven effects of SIRT1 are associ-
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ated with its effect on non-histone substrates.
Now, more than 35 different target proteins for
SIRT1 have been identified, which are involved
in cellular processes, such as mitochondrial bio-
genesis in several tissues, inflammation, car-
bohydrate/lipid metabolism, autophagy, stress
resistance, apoptosis, maintenance of circadian
rhythms, and gene silencing. Therefore, modu-
lation of SIRT1 activity can be considered an
effective strategy for the treatment of cancer,
age-related neurodegenerative disorders, viral
and inflammatory diseases, and metabolic dis-
orders accompanying diabetes mellitus type 2
(DM2). In the last decade, many modulators of
SIRT1 activity have been discovered among dif-
ferent natural products and synthetic organic
molecules [3-6].

Activators of SIRT1 are important for the
correction of metabolic disorders associated
with DM2. Inhibitors of this enzyme are of
great interest for treating cancer, human im-
munodeficiency virus and neurodegenera-
tive disorders, such as Huntington’s disease,
Parkinson’s disease, and Alzheimer’s disease
[7]. In connection with the search for new sub-
stances with SIRT1 modulation properties, our

SRT2122

Scheme 1. Structure of SIRT1 activators, containing an imidazo[2,1-b]thiazol core. 3,4,5-trimethoxy-N-
[2-[3-(piperazin-1-ylmethyl)imidazo[2,1-b][1,3]thiazol-6-yl]-phenyl]benzamide (SRT1460, PubChem CID

24180124),

N-(2-(3-(piperazin-1-ylmethyl)imidazo[2,1-b]thiazol-6-yl)phenyl)quinoxaline-2-carboxamide

(SRT1720, PubChem CID 24180125), (R)-N-(2-(3-((3-hydroxypyrrolidin-1-yl)methyl)imidazo[2,1-b]thiazol-
6-yl)phenyl)-2-naphthamide (SRT2183, PubChem CID 24180126) [8].
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Scheme 2. Synthesis of SIRT1 modulators.

attention was drawn to a series of SIRT1 acti-
vators bearing an imidazothiazole core, such as
SRT1460, SRT1720 and SRT2183, respectively
(Scheme 1) [8].

Therefore, the goal of our study was to syn-
thesize new imidazole analogs of the activators
mentioned above, which would have a lower
molecular weight and contain hydroxyphenyl
substituents (Scheme 2), following the evalua-
tion of their ability to modulate the activity of
Sirtuin-1.

2. Experimental

Reagents and analytics. All commercially
available reagents and solvents were purchased
from commercial vendors and used without pu-
rification. '"H NMR and *C NMR spectra were
recorded on a Varian MR-400 spectrometer 400
MHz in DMSO-d, with TMS as an internal ref-
erence. The mass spectra were recorded on a
Varian 1200L GC-MS instrument, lonization
by EI at 70 eV. Elemental analyses were car-
ried out on an EA 3000 Eurovector elemental
analyzer. Melting points were determined on a
Kofler hot bench.

Compounds 6a,b, 7a, 8a,b, 9a,b were syn-
thesized by condensation of 2-chloro- 1 or 2-bro-
mo-1-arylethanone 2 with heterocyclic amines
4, 5 or with N-methyl-imidazolethione 3 ac-
cording to Scheme 2.

Synthesis of 1-(3,4-dihydroxyphenyl)-2-[(1-
methyl-1H-imidazol-2-yl)thioJethanone hydro-
chloride (6a). N-Methylimidazolethione 3 (20
mmol) was added to a solution of 2-chloro-1-
(3,4-dihydroxy-phenyl)ethanone 1 (20 mmol)
in a minimal amount of acetone and reaction
mixture refluxed until a precipitate formed.
The target compound 6a was filtered off and
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washed with acetone. Yield 5.41 g (90 %),white
needles, mp 215-216 °C.'H NMR spectrum, 6,
ppm: 7.78 (d, 1H, J 1.9 Hz, C*™4d.H), 7.71 (d,
1H, J 1.9 Hz, C*™4.H), 7.40 (dd, 1H, J 8.3, 2.0
Hz, C5.H), 7.36 (d, 1H, J 2.0 Hz, C***-H), 6.89
(d, 1H, J 8.3 Hz, C%-H), 5.03 (s, 1H, CH,), 3.82
(s, 1H, NMe).

General procedure for the preparation of com-
pounds (7a), (8a). To a solution of 2-chloro-1-
arylethanone 1 (20 mmol) in a minimal amount
of BuOH corresponding heterocyclic amine 4 or
5 (20 mmol) was added and reaction mixture
refluxed until a precipitate formed. The target
compounds were filtered off and washed with
BuOH.

4-Imidazo[1,2-a]pyridin-2-ylbenzene-1,2-
diol hydrochloride (7a). Yield 4.10 g (78 %),
white needles, mp 290-291 °C. 'H NMR spec-
trum, &, ppm: 9.83 (bs, 1H, OH), 9.48 (bs, 1H,
OH), 8.85(d, 1H, J 6.7 Hz, C*»*-H), 8.60 (s, 1H,
Cd.H), 7.85-7.96 (m, 2H, C**™'-H), 7.46 (t,
1H, J 6.8 Hz, C*™-H), 7.37 (bs, 1H, C*'-H),
7.34 (dd, 1H, J 8.2, 2.0 Hz, C®-H), 6.95 (d, 1H,
J 8.2 Hz, C>*-H).

4-Imidazo[2,1-b][1,3]thiazol-6-ylbenzene-
1,2-diol hydrochloride (8a). Yield 3.92 g (63
%), white crystal powder, mp 276-277 °C (from
acetone-H,0). "H NMR spectrum, 6, ppm: (2H,
OH in exchange with H,0), 8.33 (s, 1H, C™4-H),
8.19(d, 1H, J 3.9 Hz, NCH), 7.64 (d, 1H, J 4.0
Hz, SCH), 7.22 (s, 1H, C***-H), 7.16 (d, 1H, J 8.0
Hz C%-H), 6.89 (d, 1H, J 8.1 Hz C>**-H).

4-Imidazof2,1-b][1,3]thiazol-6-yl-phenol
hydrobromide (9a). To a solution of 2-bromo-
1-(4-hydroxyphenyl)ethanone 2 (20 mmol) in a
minimal amount of acetone amine 5 (20 mmol)
was added and reaction mixture refluxed until
a precipitate formed. The target compound 9a
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was filtered off and crystallized from absolute
EtOH. Yield 4.46 g (75 %), white crystal pow-
der, mp 245-246 °C. 'H NMR spectrum, 6, ppm:
(1H, OH in exchange with H,0), 8.39 (s, 1H,
CmdH), 8.24(d, 1H, J 4.2 Hz, NCH), 7.66 (d,
1H, J 4.2 Hz, SCH), 7.64 (d, 2H, J 8.5 Hz C>%*-
H), 6.91 (d, 2H, J 8.5 Hz C*5*r.H).

General procedure for the preparation of
compounds (6b), (8b), (9b).The conversion of
compounds 6a, 8a, from hydrochorides and
9a from hydrobromide (2 mmol) into the cor-
responding bases was carried out by dissolving
them in a minimal amount of water and then
adding a solution of potassium carbonate (0.1
M). The resulting precipitates were filtered off
and crystallized.

1-(3,4-Dihydroxyphenyl)-2-[(1-methyl-1H-
imidazol-2-yl)thioJethanone (6b). Yield 0.49
g (93 %), light cream crystals, mp 235-236 °C
(from i-PrOH). 'H NMR spectrum, &, ppm:
9.97 (s, 1H, OH), 9.38 (s, 1H, OH), 7.32-7.36
(m, 2H, Cé4.H+C?*-H), 7.21 (d, 1H, J 1.5 Hz,
Cmd.H), 6.89 (d, 1H, J 1.5 Hz, C*'™dH), 6.80
(d, 1H, J 6.2 Hz, C**-H), 4.48 (s, 2H, SCH,),
3.56 (s, 3H, NMe). Mass spectrum, m/z (I, %):
265.5 [M+H]* (100). Found, %: C 54.61 H 4.60
N 10.56. C _H N,O,S. Calculated, %: C 54.53
H 4.58 N 10.60.

4-Imidazo[2,1-b][1,3]thiazol-6-ylbenzene-
1,2-diol (8b). Yield 0.28 g (61 %), cepoBaThiii
moporrok, mp 261-262 °C. '"H NMR spectrum, 6,
ppm: (2H, OH in exchange with H,0), 8.95 (s,
1H, OH), 8.94 (s, 1H, OH), 7.95 (s, 1H, C™dH),
7.86(d, 1H, J 4.3 Hz, NCH), 7.23 (d, 1H, J 1.8
Hz, C**-H), 7.19 (d, 1H, J 4.3 Hz, SCH), 7.08
(dd, 1H, J 8.0, 1.3 Hz, C®*-H), 6.74 (d, 1H, J
8.0 Hz C**-H). Mass spectrum, m/z (I, %):
233.2 [M+H]* (100). Found, %: C 56.91 H 3.45
N 12.03. C, H\N,O,S. Calculated, %: C 56.88 H
3.47 N 12.06.

4-Imidazo[2,1-b][1,3]thiazol-6-ylphenol (9b).
Yield 0.38 g (87 %), white amorphous powder,
mp 257-260 °C. 'H NMR spectrum, &, ppm:
9.46 (s, 1H, OH), 8.01 (s, 1H, C™d.H), 7.88(d,
1H, J 4.2 Hz, NCH), 7.63 (d, 2H, J 8.2 Hz C>%-
H), 7.19 (d, 1H, J 4.2 Hz, SCH), 6.78 (d, 2H, J
8.2 Hz C**-H). Mass spectrum, m/z (I, %):
217.2 [M+H]* (100). Found, %: C 61.15 H 4.16
N 12.89. C, H,N,OS. Calculated, %: C 61.09 H
4.10 N 12.95.

High-throughput screening. The SIRT1
modulating activity of the studied compounds
(Scheme 3) were tested with the recombinant
SIRT1 protein using the mode of high-through-
put screening by detecting a luminogenic prod-
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uct using the SIRT-Glo™ Assay kit (Cat. G6450)
manufactured by Promega (Madison, USA) [9].
Recombinant SIRT1 protein manufactured by
SignalChem (Cat. S35-31H-10) was used.

The test compounds were dissolved in
dimethylsulfoxide (DMSO) and then added to
the reaction buffer in the amount of 80 uM (the
final concentration of substances in the reaction
mixture was 20 pM, the final concentration of
DMSO in the test was 1%). The dissolved com-
pounds were added in 25 pl to a well of a 96-
well plate. Nicotinamide (cat. G6540) was used
as a reference inhibitor compound at a final
concentration of 250 pM (1% DMSO). On the
next step, 25 pl of Sirtuinl protein at a concen-
tration of 0.4 ng/ul (2 ng of protein per well in
a reaction volume of 10 pl of a 384-well plate)
was added. The pre-reaction mixture was incu-
bated for 30 min at room temperature (25°C).
After that, the mixture was transferred from a
96-well plate to a small-volume 384-well white
plate manufactured by Corning (cat. 3673) in
10 pl portions, in 4 replicates.

To initiate the enzymatic reaction, 10 pl of
SIRT-Glo™ reagent (a mixture of SIRT-Glo™
Substrate, cat. G644A and Developer Reagent,
cat. G644B, according to the protocol [9] was
added to the pre-reaction mixture. The reac-
tion mixture was incubated at room tempera-
ture for 40 min. Luminescence was read using
an Omega PolarStar microplate reader. The
percentage of inhibition was determined by the

Eq. (1):

X — Aver min

Inhibition(%) =100 — ((
Aver max— Aver min

)*100)

1)

where X is the luminescence signal at the test
point; Aver . is the arithmetic mean of the lu-
minescence of the negative control (reaction
without the addition of protein); Aver  is the
arithmetic mean value of the luminescence of
the positive control (reaction with the addition
of protein, but without the addition of modula-
tor compounds).

The inhibition percentage was calculated for
each point separately, and then the arithme-
tic mean of four replicates of the reaction was
found for each compound. The inhibition rates
of the test compounds are summarized in the
Table 1.

Molecular docking setup. The crystallo-
graphic structure of SIRT1 (PDB ID: 4151 [10])
was used as the receptor. The Graphical User
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Table 1. The SIRT1 inhibitory activity of the studied imidazole derivatives.

Compound 6a Ta* 8b* 9a
Inhibition of SIRT1 at
a concentration of 20 uM, % 92.8+0.8 99.6+0.2 100.8+1.2 76.2+3.3
Zinc-binding SIRT1

domain Zn*

co-crystalized
inhibitor Ex527

N-term N

Fig. 1. The 2.5 A X-ray structure of the catalytic domain of SIRT1 (PDB 4I5I) [10]. The co-crystalized
inhibitor Ex527 is shown by the stick representation and coloured blue. The elongated lower pocket of
the enzyme active site is occupied by the cofactor NAD*. Zn?" ion and tree crystalized water molecules are
displayed as balls. The Insert: Good overlap of the docked position of 8b and the X-ray structure of Ex527

is shown for comparison.

Interface of the AutoDock Tools (ADT) was em-
ployed to prepare the protein and ligands. A
receptor grid box was 40x40x40 A with a grid
spacing of 0.375 A, and a grid center positioned
at Cartesian coordinates x=44.2, y=-20.7, and
z=217.0, respectively. The AutoDock Vina 1.1.2
software was utilized for molecular docking
calculations [11-12]. The structure of SIRT1
receptor was kept rigid throughout the dock-
ing process, while the ligand molecules were
conformational flexible. For each docking run,
nine docking poses were selected and ranked
based on their score values in kcal/mol. Inter-
action analysis was performed using VMD and
Discovery Studio Visualizer. The pose with the
lowest binding energy or binding affinity was
extracted for further analysis.

3. Results and Discussion

Synthesis. The studied imidazole derivatives
6a,b, 7a, 8a,b, 9a,b were synthesized by con-
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densation of 2-chloro- 1 or 2-bromo-1-aryle-
thanone 2 with corresponding heterocyclic
amines 4, 5 or with N-methyl-imidazolet-
hione 3 (Scheme 2). The structure and com-
position of the new compounds were confirmed
by 'H NMR spectra, mass spectrometry, and
elemental analysis.

Molecular Docking Calculations. To vali-
date our docking protocol, the docking of the
studied derivatives was compared with the
docking position of the well-known inhibitor of
SIRT1 enzyme activity, such as (S)-selisistat
(Ex527), characterized by IC_, 0.1 uM [13-14].
Figure 1 shows that the used molecular dock-
ing procedure could correctly reproduce the
crystallographic binding mode of the Ex527
inhibitor. Moreover, the best binding modes
of the studied derivatives, such as 8b, overlap
essentially with that of Ex527, as seen in the
insert of Figure 1.

Functional materials, 30, 4, 2023
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Fig. 2. The best binding modes of 6a (a), 7a (b), 8b (c) and 9a (d) within the active site of the SIRT1 enzyme

estimated by molecular docking calculations.

The binding affinity for the synthesized im-
idazole derivatives was studied by molecular
docking against the X-ray structure of SIRT1.
This X-ray structure contains the cofactor
NAD" and three co-crystallized water molecules
(W702, W717 and W732). Therefore, the mo-
lecular docking was carried out for two differ-
ent receptor structures: (i) SIRT1 receptor with
the bound cofactor NAD* (SIRT1/NAD*) and (ii)
SIRT1 receptor with the bound cofactor NAD*
and crystal water molecules (SIRT1/NAD*/3W),
as summarized in Table 2. Moreover, taking
into account that the high-throughput screen-
ing of the modulatory activity of derivatives 7a
and 8b was performed for their hydrochloride
salt (Table 1), molecular docking calculations of

Functional materials, 30, 4, 2023

these ligands are also carried out for their base
and cationic forms, respectively.

Our molecular docking calculations found
that the studied imidazole derivatives are all
characterized by a binding mode, which is simi-
lar in many aspects to the well-known inhibitor
Ex527 (Figure 1-2). The nearest residue interac-
tion analysis identified some key residues F273,
1347, N346 and D348, which cover the ligand
from the front and side faces and are involved in
hydrophobic ligand-protein interactions.

Derivatives 7a and 8b revealed the high-
est binding affinity from -8.4 to -8.6 kcal/mol
towards the SIRT1/NAD" receptor, which is of
the same order of the magnitude compared to
the available inhibitor (S)-selisistat (Table 2).
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Table 2. The binding affinity of the studied derivatives and the existing inhibitor Ex527 against the
SIRT1 enzyme estimated by molecular docking calculations.

Ligand Docking Binding Affinity (kcal/mol)
SIRT1/NAD* SIRT1/NAD*/3Waters
6a -7.9 -8.0
Ta -8.6 -8.2
8a -8.2 -7.9
8b -8.4 -8.1
9a -8.1 -7.9
9b -8.2 -8.0
(S)-selisistat (Ex527) -10.7 -11.2

It should also be noticed that the binding en-
ergies of the neutral and cationic forms of de-
rivatives 8 and 9 revealed minor differences of
0.1-0.2 kcal/mol towards the cationic structure
(Table 2), suggesting that hydrophobic effects
drive the major binding interactions of these
ligands with the enzyme.

Some recent studies have indicated that
both natural and synthetic Sirtuin activators,
such as SRT1460, SRT1720 and SRT2183, work
via a common allosteric mechanism to stimu-
late Sirtuin activity [8, 15]. Therefore, we car-
ried out comparative docking studies of these
activators against SIRT1 using the same dock-
ing protocols described above. Figure 3 shows
comparison of the favorable binding modes of
the different activators and inhibitors of SIRT1
enzyme.

One can observe essentially different bind-
ing behaviors of these two sets of the studied
imidazothiazole derivatives. All studied deriva-
tives (Scheme 2) revealed strong binding to the
catalytic domain of SITR1. Their binding modes
are similar in many aspects to the known in-
hibitor, such as (S)-selisistat (Ex527), shown
in Figure 1. It suggests a common inhibiting
mechanism for these compounds. In contrast,
the same molecular docking procedure demon-
strates that the activators SRT1460, SRT1720,
and SRT2183 are bound into the SIRT1 en-
zyme in different fashions, so that they occupy
allosteric sites terminal to the catalytic domain
of SIRT1. These findings can explain the essen-
tially different modulating activity of structur-
ally similar imidazothiazole derivatives, acting
either as activators or inhibitors depending on
their binding modes at SIRT1 protein.
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SRT1720
SRT2183

I Cofactor NAD*

N-term

Fig. 3. Comparison of binding modes of the dif-
ferent SIRT1 modulators. The favourable bind-
ing modes of the studied inhibitors 6-9 differ
essentially from the binding interactions of the
known activators, such as SRT1460, SRT1720
and SRT2183, which occupied an allosteric sites
terminal to the catalytic domain.

4. Summary and Conclusions

To address the therapeutic potential of
SIRT1 modulation for treating age-related
diseases, we have synthesized and character-
ized a series of novel small molecule inhibitors
bearing imidazole or imidazothiazole scaffolds.
Using high-throughput screening and molecu-
lar docking calculations, we found that despite
some structural similarity with the known
activators, such as SRT1460 and SRT1720
(Scheme 1), our synthesized derivatives 7a and
8b (Scheme 2) revealed the significant inhibi-
tory activity of the recombinant SIRT1 protein
up to 100 %, as confirmed by the SIRT-Glo™
assay. Molecular docking calculations suggest

Functional materials, 30, 4, 2023
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that the high inhibitory activity of all studied
derivatives is due to their strong binding to the
catalytic domain of SITR1. Moreover, their bind-
ing modes are essentially similar to the known
inhibitor, such as (S)-selisistat, suggesting a
common inhibiting mechanism. In contrast, us-
ing the identical molecular docking protocol, we
demonstrate that the well-known activators,
such as SRT1460 and SRT1720, favor the bind-
ing behavior towards SIRT1, which differs from
the studied inhibitors in many aspects. These
activators occupied allosteric sites terminal to
the catalytic domain of SIRTI1, highlighting
essentially different molecular mechanisms of
modulating the activity of SIRT1 by these two
sets of the imidazothiazole derivatives.
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