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INTRODUCTION SYNTHESIS

|, receptors (l,-IR) are widely distributed in the brain [1]. R R A L
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Our group provided with several lines of evidence that
demonstrate that the I,-IR’s modulation with original structurally

selective ligands, from the families of (2-imidazolin-4- O _ O . ~__ O . ~_0
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behavioural and psychological symptoms of dementia, including 1h 26 NHHC ap  NH L sL3g HHCI

fear-anxiety, depressive-like behaviour, and memory decline, and oN_o
ameliorates AD pathological features in well-stablished animal = s
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n a more conservative fashion, having considered structural
natterns of known ligands, we explored modifications on the Scheme 1: Condition reactions and yields: (i) Et,0/HCl 2 M (0.25 mmol/mL), MeOH, 4 °C, 48 h, 2a, 77%; 2b, 94%; 2c,
benzofuranyl-2-imidazole nucleus of compound LSL60101 (Figl), T o oy e for 38,3, 10 3
which was proposed by our group as a disease-modifying [%‘ ' '
treatment in an AD mouse model and compared with the gold- N O @O\ @\/\/L
standard anti-AD donepezil [5]. \HC!
LSL35 L/ Scheme 2. Condition reactions and vyields: (i) 2-
OBJECTIVES Bromoquinoline (0.5 mmol), imidazole (0.25
mBr ii AN N/:‘:N mmol), HOBt (0.025 mmol), Cul (0.013 mmol),
® > o _J HCI KOtBu (0.38mmol), DMSO, reflux, 24 h, LSL35, 48%
LSL34 yield. (ii) 2-Bromobenzofurane (1 mmol), imidazole
(1.5 mmol), Cul (0.2 mmol), Cs,CO; (2 mmol),
@ i AN N HNHCI acetonitrile, reflux, 24 h, LSL34, 55% vyield. (iii)
Prepare imidazoline-linked heterocycles (Fig. 1) LSL29, LSL33, LSL34, LSL35, LSL39 and N \ - Indole (0.5mmol), imidazole (4 mmol), HCO,NH,, I,
LSL42, based on the observation/combination of key structural features of standard H H (1.25 mmol), dioxane, rt, 24 h, L5129, 32% yield.
and well-established |,-IR ligands, endowed with high affinity upon I|,-IR and anti-AD LSL29
properties [6]. i _ N
. N Figure 1. (A) Structure of clinical
< \>* : | candidates CR4056 and ['!C]BU99008.
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[N)—(t@ pu N L SL42 LSL39 ayLee : O : BU224, idazoxan, and 2-BFI (C) Structure
N 7 N 00 I . of compounds LSL42, LSL39, and LSL33,
Clinical / ) W13 | : LSL60101 , un na i
Candidate BU99008 ~— CR4056 NO«\’& somerism N . with the imidazole nucleous highlighted
1 in orange connected by the C-2.

(D) Structure of compounds LSL35, LSL34 and LSL29, with the

D
N . Il:ll O /Nj A\ /=N imidazole nucleous highlighted in green connected by the
N\ j @\/\>_<\ :, /7_<N N\ /=N A\ N/§N Bioisoster: ©\/>*N\% nitrogen atom. In red, the thiophene ring in LSL33 and the

Know N New _ 0O H pyrrole ring in LSL29. The aromatization, isomerism, and
I,-IR ligands BU224 5. BF idazoxan I,-IR ligands LSL35 LSL34 LSL29 bioisoster relationships are indicated.
Human Dopaminergic Cell Line SH-5Y5Y LSL33 and LSL34 displayed excellent affinity for [,-IR in human
B - Figure 2. Assessment of the neuroprotective and anti- brain samples and good permeation of the BBB (pAMpA).
10 1 xx3 T 23 inflammatory effects of the indicated compounds on SH-SY5Y
EkE ° °
- * y dopaminergic cells damaged with 6-hydroxydopamine (6  Selected compounds showed neuroprotective properties and
=_.= 2 T w _ e Rl D . . o ofe . o . . . . . .
: = l OFDA; 35 uM). Cell viability was evaluated using the MTT — h e neficjal effect in an in vitro model of Parkinson’s disease.
= & . S 154 P assay, and nitrite production in the cell supernatant was . _
= E pki AP pEs quantified using the Griess reaction. The reported values Furthermore, compounds rescued the human dopammerglc cell
.= i — | Rtk ¥ * i inli . . .
= E N s represent the mean & SD obtained from - triplicate ;50 SH_QYEY from death after treatment with 6-hydroxydopamine
T Z determinations repeated at least three times. Statistical o
= A : analysis was performed: * p < 0.05, ** p < 0.01, ***p <0.001  (Fig. 2) and showed crucial anti-inflammatory effect in a celular
f = (versus 6-OHDA-treated cultures). | of infl :
— g e - _ P ———— model of neuroinflammation.
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Cognitive studies of LSL33 in the familial AD murine model 5xFAD , ¥ Selected compounds demonstrate a neuroprotective role in the human |
[ dopaminergic cell line SH-SY5Y and they were shown to be anti- |
- LSL33 reduces cognitive impairment presented in 5xFAD. Female and male 4 months-old : inflammatory agents even better than other known ligands. -
_ . . . . . 2 % . . . . . I
LSL33 ameliorates synaptic plast|c!ty In 5xFAD. I v A preliminary pharmacokinetic study was performed with LSL33 .
- LSL33 attenuates neuroinflammation presented in 5xFAD. i , L , _ . :
I v LSL33 ameliorated 5xFAD cognitive impairment and synaptic plasticity, as '
In drinking water at 2 mg/Kg | well as reduced neuroinflammation markers. :
Summary NORT Summary NORT for 4 weeks |
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