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Abstract

Casualties caused by nerve agents, potent aceliylesi@rase inhibitors, have attracted attenti@mfrmedia
recently. Poisoning with these chemicals may bal fdtnot correctly addressed. Therefore, reseamchnovel
antidotes is clearly warranted. Pyridinium oximes #ne only clinically available compounds, but ppenetration
into the blood-brain barrier hampers efficient eneyreactivation at the central nervous system.ebarching for
structural factors that may be explored in SAR iglsidwe synthesized and evaluated neutral aryloxiae
reactivators for acetylcholinesterase inhibitedNBSMP, a VX surrogate. Although few tested compouretsched

comparable reactivation results with clinical stmts, they may be considered as leads for furghmnaation.

Keywords: Acetylcholinesterase reactivators; Nerve agentgogates; Neutral oximes; Drug screening; Chemical

defence.
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1. Introduction

Acetylcholinesterase (AChE, EC 3.1.1.7), is a serine-estearase, with pivotal role in tleapympathetic
neurotransmission, ending the potential action le post-synaptic cleft by hydrolysis of neurotraitten
acetylcholine (AChp, Scheme 1) into its two precursors, cholie §nd acetatedj. AChE is mainly located in

brain, but it can also be found in erythrocytes amgcles:’
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Scheme 1Hydrolysis of ACh by AChE.



The hydrolysis of ACh takes place at the esteatécaf AChE, which has a catalytic triad composgdésidues
of serine, histidine and glutamate, which are higtdnserved throughout species. In case of orgarsmitorus
poisoning, phosphorylation of the serine hydroxyup in the active site leads to AChE inhibitioninging about
ACh accumulation, which may be fatal dependingtendose, due to overstimulation of cholinergic imagons®*2
This could be avoided by the action of an AChE tigator, i.e. a molecule capable of reverting the serine
phosphorylation and restoring the enzyme functi®uh compounds can be discovered through kinttiies on
the isolated and purified enzyrhi€?® In spite of interspecies differences that may oaelated to affinity and
reactivity towards inhibitor§} and the use of different isoforms, AChE from aiectel Electrophorus electric)s
E€AChE, is largely reported in studies on novel reatbrs against inhibitors or active compounds darass

neurodegenerative diseases, being consideredtattieisnd affordable modél:®

Nerve agents are strictly regulated by the Chemi¢ehpons Convention (CWC) and its internationalchvabg,
the Organization for the Prohibition of Chemical &gens (OPCW), which oversees the CWC implementatiah
compliance? Figure 1 depicts examples of such tatiemicals, the nerve agents safiy) soman §), tabun 7), VX

(8), the recently confirmed Novichok agents, e.g23% @), and the pesticide paraoxdt0).

Novichok agents, a class of compounds developeamr¢camvent CWC and North Atlantic Treaty Organizati
(NATO) standard protective gear and detection systenave been involved in poisonings that took eliecthe
United Kingdom. According to different sources, efise structures have been proposed for these conmtpotihese
structures have been considered to enter in theiadftlocuments, as CWC, and databases, as the OB&wal

Analytical Database (OCADY.%
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Figure 1. Examples of toxic organophosphorus compounds.



Development of antidotes towards nerve agents 3engigl, as there is no “universal antidote” avdda The
production, transfer and use of the so-called “hgents” for must be done in accordance to C\\ierefore, they
are under strict control. To overcome these linutet, surrogates may be employed. They possess lomatility
and toxicity in comparison to actual agents, baagier to manipulate. Nonetheless, they affordséime enzymatic
adduct, allowing the search for novel antidotespmgnother studie$:** An example of such compounds@s(4-
nitrophenyl) O-ethyl methylphosphonate (NEMP11), a VX surrogate, which yields the sam@-ethyl

methylphosphonyl adduét® Figure 2 depicts VX and NEMP structures, with samiiies shown in bold red.
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Figure 2. Structures of VX and NEMP.

As depicted in the Scheme 2, phosphonylation ofNGRE catalytic serine residug&d) caused by NEMP leads to
accumulation of ACh 2), triggering the SLUDGEM syndrome (salivation, lacrimation, urination, defgon,
gastrointestinal disturbance, emesis, miosis andclauspasms)? Similarly to VX, NEMP does not cause
significant AChE aging, i.e., disproportion of tleethyl moiety that generates a phosphonate arfiBnScheme
3).2* Aged AChE cannot be reactivated by any of theiaity available antidotes, pyridinium oximes, dieionic

interactions with the imidazolium ring of the hitie moiety in the catalytic trigfd:°
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Scheme 2AChE inhibition by NEMP.
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Scheme 3Aging of O-ethyl methylphosphonyl-AChE adduct.

Pralidoxime (2-PAM,14), obidoxime (OBD,15), trimedoxime (TMB,16), HI-6 (17) and HLO6-7 (8) are
examples of therapeutic compounds (Figuré’%).Under physiological conditions, they vyield oximmtéhat
reactivate AChE by displacing the organophosphangsety from the serine residue via nucleophilicaeitt
Although they reactivate AChE well at neuromusciugactions, their positive charge reduces permaghiirough
the blood-brain barrier, thereby decreasing effeckess at the central nervous system (CNS). Thesgtlons

warrant the development of novel AChE reactivawith enhanced pharmacokinetitd:*
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14 15,Y =0, X = Cl (OBD)
16, Y = CH, X = Br (TMB)
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Figure 3. Clinically available antidotes.

Along with other research groups working on taaklihese issues involving pyridinium oxinf83° we set out to
investigate the action of neutral aryloximes astieators for NEMP-inhibited AChE. For that, we doyed the
Ellman’s spectrophotometric assay and commefglattrophorus eebs source of AChE. Although aryloximes
lacking a cationic nitrogen atom are matter-ofifaekpected to perform worse than the pyridiniuralagues, théen
vitro assays with selected neutral oximes might disclogber structural features to be exploited in thesign of

novel AChE reactivators.



We reckoned that the electronic effects and otheparties bestowed by electron-withdrawing or dimgatjroups
in different positions, might provide useful insighin that work. Besides the expected gain in threntioned
pharmacokinetics properties due to better permeatito the brain, additional interactions by theitnal aryl moiety

could compensate the absence of the cationic ritrggresent in clinically available compounds)ha estearic site.

9,38,42

2. Experimental
2.1.General information

Acetylthiocholine iodide (ATCI), 5,5-dithiobis-(Bitrobenzoic) acid (DTNB), lyophilized acetylchadisterase
from Electrophorus eel(EeAChE, 1000U per mg protein, type V-S, C2888),0-diethyl methylphosphonate,
pralidoxime iodide (2-PAM), N,N-dimethylformamid®iF, dry, oxygen-free sealed bottle), dimethylsxifte
(DMSO, biological grade, dry, oxygen-free sealedtlep triethylamine (TEA, dry, oxygen-free sealbdittle),
absolute 2-propanol, paraformaldehyde, dichloroareth(dried over 4 A molecular sieves before usét)ene (dried
over 4 A molecular sieves before use), sodium hsideo(pellets), anhydrous sodium sulphate, anhyslsndium
chloride, sodium phosphate monobasic hydrate adidisophosphate dibasic dihydrate were purchased 8mma-
Aldrich (Sao Paulo, Brazil). Absolute ethanol wasghased from Tedia (Rio de Janeiro, Brazil). Hgtltoric acid
(37% p/p, 1.19 g/mL), chlorosulphonic acid, sodibgpochlorite, ethyl acetate, hexane and 4-nitroph€éRANP)
were purchased from Vetec (Rio de Janeiro, Bra@Ralyl chloride was purchased from TCl Chemical$L{
Eireli, Rio de Janeiro, Brazil). Deuterated solge@DCL and DMSO-¢) containing tetramethylsilane as internal
standard were purchased from Cambridge Isotopesraairies (Tewksbury, Massachusetts, USA). Purifieder
was obtained from Millipore Milli-Q system (18.2(Mcm at 25°C, Millipore Brazil, Sdo Paulo, BraziBiotage
Initiator+ Eight and Isolera ACI Chromatography t&ys (Charlotte, North Carolina, USA) were useddygnthesis
of all oximes and flash chromatography, respegtivBkaled tubes (Q-Tube) were purchased from Qechb{East
Lyme, Connecticut, USA). TLC (Thin Layer Chromataghy) aluminium plates coated with silica gel;Fvere
purchased from Merck Brazil (S&o Paulo, Brazil).nfag TLC-MS (Thin Layer Chromatography — Mass
Spectrometry) interface was used to follow up tlieast (CAMAG, Muttenz, Switzerland). NMR spectra wer
obtained from Varian Unity 400MHz (Santa Clara, ifoahia, USA) and Bruker Avance 400MHz (Palo Alto,

California, USA) and referred to tetramethylsildoeH and*C-NMR spectra. GC-MS (Gas Chromatography-Mass
6



Spectrometry) data were obtained from Agilent 688D system equipped with 5975C mass spectrometectdet
(Billerica, Massachusetts, USA). LCMS (Liquid Chratmgraphy — Mass Spectrometry) data were obtairead f
Agilent 1210 LC system equipped with 6410B tripleiadrupole mass spectrometer detector (Billerica,
Massachusetts, USA). Melting points were obtaineanf SRS OptiMelt 100 (Stanford, CA, USA) using open
capillary method and were uncorrected. SpectraMiais B84 microplate reader (Molecular Devices, Sase,]
California, USA) was used in all assays. 96-welisroplates were purchased from Kasvi Brasil (SaséJdos
Pinhais, Parana, Brazil). Gilson single channekigs were purchased from Gilson Inc. (Middletorisddnsin,
USA) and Eppendorf 8-channel pipettes were acquieth Eppendorf Brasil (Sdo Paulo, Brazil). Ellmanésts
were performed in triplicate, in three differensangs, by at least three different operators, medsat 24 + 2 °C.
Microsoft ExceP 2010 was used for all calculations. All disposabiaterials and glassware in contact with
organophosphorus compounds were decontaminatedagithous solution containing 10% w/v NaOH and 108 w
NaClO for 48 h at room temperature before correstidation. Estimations of pKa and logP for clihiaatidotes
and test compounds were obtained from ChemAxonn@rfliuite. Agilent Chemstation E.02.02.1431 was dsed
area integration of GC data for purity calculatiofs(4-nitrophenyl) O-ethyl methylphosphonate (NEMP) was

synthesized in accordance to literattire.

2.2.Synthesis of neutral aryloximes

Scheme 4 illustrates the synthetic procedure fer dkimes employed in this work. Their preparatioasw
performed as follows: a microwave vial equippedhwat magnetic stirrer was charged with 1 mmol oboayl
compound, 2 mmol of hydroxylamine hydrochloride dn8l mL of 50% v/v water/ethanol. The system wasdesk
and stirred for 60 s at room temperature. Thervihlewas irradiated at 120°C with automatic powenteol for 1h.
After completion of reaction, the solid productsrevéiltered off and washed with cold water. If dedi the solids
may be recrystallized from ethanol-water mixtutest, they usually are very pure compounds, as cliebkeTLC
and GC. If no solid was formed, extraction withyéthcetate (15 mL) and washing of organic layehwitater (2 x
15 mL) were performed. The organic layer was ctdéc dried over anhydrous sodium sulphate, filteaed
concentrated in the rotary evaporator to give prlgducts in high purity, in accordance to TLC and @ethods. If

desired, oily products may be subjected to flastoroatography, using 10 to 40% ethyl acetate/hexaixture.



Table 1 depicts all synthesized compounds, yieldsralevant estimated physicochemical propertipscoscopic

data for all synthesised compounds are provid&ljpplementary Material.

RaN OH
I _ NHOHHCL I I

EtOH/H,0

1 MW, 120°C R,

19a-ag L 20a-ag

Scheme 4Synthetic procedure for oximes.

2.3. Synthesis of bis-chloromethyl ether

Bis-chloromethyl etherl) was synthesized using a slightly modified procedtom literaturéScheme 5% In a
50 mL, 3-neck-round-bottomed flask equipped wittmagnetic stirrer, addition funnel and thermometeR5g
(0.1275 mmol) of paraformaldehyde was added andecot 0°C. Then, 5 mL of HCI 37% p/p (pre-cooled®g)
were added in one portion. The slurry was vigonpssitred and cooled to 0°C. 7.5 mL of chlorosulmpicaacid were
added in such a rate that internal temperaturekepisat 0-5°C (full addition took 20 min). The sespion was then
left to reach room temperature and stirred for @oiahl 24 h. After that time, stirring was interteg and the
reaction medium separated in two layers. A yell@ttdm layer was collected and stirred by 15 mirhveibhydrous
sodium chloride to remove moisture and carefulkerfed with mild vacuum. The product was pure efofagy the

intended purposes (9 g, 90%) and must be handibd@AUTION, as it is a known carcinogenic.

CISO;H
(CH,Om ——— 17 >0 >al
HCI
0° C—s1t, 24h 21

Scheme 5Synthetic procedure for bis-chloromethyl ether.

2.4.Synthesis of standard antidotes

Obidoxime (OBD) dichloride 15) and trimedoxime (TMB) dibromidel6) were synthesized using a slightly
modified procedure (Scheme BY? In a sealed tube, pyridine-4-aldoxime (1 mmidlad) was dissolved in dry DMF
(0.8 mol/L) and bis-chloromethyl ether (0.45 mm21) or 1,3-dibromopropane2®) was added in one portion.

8



Reaction was heated at 80 °C for 6 h. Then, thetiocgamixture was cooled to room temperature arld acetone
was added (5 mL per mmol of aldoxime) to full ppéition of white solids. These were filtered andsied with

cold acetone, yielding 50% of OBD dichloride (77)ragd 40% of TMB dibromide (65mg).

_OH
)
21
5« — 7Y 22 . 16
DMF, 80°C  N. DMF, 80°C

19ad

Scheme 6Synthetic routes for standard antidotes used swioirk.

2.5. Ellman’s spectrophotometric assays

Ellman’s assays were performed in accordance to mewiously published procedufe,using 96-wells
microplates, with maximum volume of 200 pL. Brieffgr AChE inhibition, we set the microplate reatted12 nm
and pipetted 70uL dEeAChE (2.14 U/mL, prepared from commercial lyophelity, 80uL of DTNB 0.4 mg/mL, 20
pL of phosphate buffer solution (PBS, pH 7.60 #00,10 pL of inhibitor (positive control,;ACAUTION as NEMP
is a toxic organophosphorus compound) or 10 LB fhegative control, 4, and waited for 10 min for inhibition
reaction. Then, we added 20 pL of 1 mmol/L of ATadid read the absorbance in different times to Gkeuhe
enzyme inhibition. AChE inhibition percent was givey Equation 1. Slight modifications were put fofor aging
and spontaneous hydrolysis assays. We set astinhibgéaction time 15 and 75 min for aging and 1t end 12 h

for spontaneous hydrolysis.

%l = 100 x 2= (1)
0

For AChE reactivation, we set the microplate readed12 nm and pipetted 70 uL 8AChE (2.14 U/mL,
prepared from commercial lyophilized), 80 puL of @g/mL DTNB, 10 pL of inhibitor (positive controdr 10 pL
of PBS (negative control), and waited for 10 mim fiohibition reaction. Following this time, we add@0 uL
standard antidotes or test molecules in differencentrations (1000, 100 and 10 pmol/L as finateotrations) and
waited for 30 min for reactivation reaction. Attlaadded 20 pL of 1 mmol/L of ATCI and read theabance (A

in different times to calculate the enzyme readtiiva AChE reactivation percent was given by Ecquaf.
9



A4y
Apg—A4;

%R = 100 X @)

3. Results and Discussion

All oximes synthesized were evaluated as NEMP-itddbE€AChE reactivators in three different concentratjons
in accordance to our proceddfeTable 1 shows the calculated physicochemical ptigseof assayed compounds
and standard antidotes. NEMP solution was freshigpgred from crude compound in absolute ethanol at
approximately 20 umol/L, (0.5 mg in 100 mL, 1 purholh each well after all dilutions). At this condestion,
NEMP caused inhibition of 93 + 1% &eAChE after 10 min of incubation in our Ellman’s agsonditions. Major
impurity, 4-nitrophenol, did not interfere in absance measuremerits’® Results were determined after 30 minutes
of reactivation reaction. Results for the most\e@ctompounds are shown in Table 2 (full resultsl@enEeAChE

reactivation are shown in the Supplementary Md)eria

We also evaluated if NEMP, in our Ellman inhibiti@ssay’'s conditions, would cau&AChE aging. We
performed two sets of experiments, modifying theyeme-surrogate incubation time to 15 and 75 mispeetively.
Then, we added 2-PAM 1Q@mol/L and let the reactivation reaction occurs36rmin before addition of substrate
(ATCI) and read the absorband&eAChE inhibition level by crude NEMP solution wasndiar for both incubation
times, 95 + 1%, and reactivation rates were vilyugle same, 56% and 59%, respectively. Thesetsee@Hhown in
Table 3) put forward the idea that NEMP indeed dusage significanthfEeAChE under our test conditions. As a
complimentary study, we also measured spontaneaysres reactivation using NEMP as inhibitor. Aftecubating
EeAChE with crude NEMP solution for 10 min and 12 tiraom temperature, we added ATCI and read the
absorbance. Enzyme inhibition level after 10 mifnatibation with NEMP was 93 + 1%, while after 1ihibition
was 55 + 3% (see Table 4). This result suggestssiiantaneous hydrolysis @f-ethyl methylphosphonyl moiety
from serine residue at the estearic site mightdmiwed, rendering some enzyme activity. This tesgb supports

our hypothesis that NEMP does not significantly BgaChE 224

The synthesised compounds, as expected, displagtber hipophilicity (as indicated by estimated log&lues,
Table 1) than standard antidotes (entries 34-3@)s,tpotentially enabling more effective passageuth the
hematoencephalic barrier. Higher concentrationeaictivator in CNS is necessary for AChE reactivaiio the

brain"*>Moreover, most calculated pKa values compare wi¢hl the standard antidotes.

10



All selected oximes were evaluated as NEMP-inhibEeAChE reactivators at three different concentratioias
Ellman’s procedur& Few compounds retrieved comparable reactivatisualt®in comparison to standard antidotes.
Nonetheless, some structural factors identifiediccdae included in further investigations on novlblinesterase
reactivators. Considering that 100 umol/L is thexiinam attainable concentration vivo for clinically available
reactivators;*° we decided to also assay our compounds at thidittam This would provide comparable results.
We employed 2-PAM13) as main antidote reference and OBB)(@nd TMB (L5), under the same assay conditions,
to confirm the current knowledge that bispyridiniubompounds are substantially more efficient in AChE

reactivation’” Care was taken to discount the absorbance oéthed compounds, avoiding calculation errors.

As neutral aryloximes are devoid of some struttteatures for complementary interactions insideyematic
gorge, we decided to assay all compounds at 100G6)/uras well. Such experiments might be useful isclbsing
other relevant molecular moieties for further depehent of reactivators with improved pharmacokoeeti
Reactivation percent was calculated by equatiorwidh absorbance read after 30 min of incubationtest
compounds with NEMP-inhibiteEeAChE. We set as threshold 10 + 1% of reactivatibNBMP-inhibitedEeAChE

for selection of promising candidates, in accoréaditerature'®

Table 10ximes20a-agsynthesized for assay in this work

Entry  Code Oxime pKa logP Yield %
1 20a 2-hydroxybenzaldoxime 6.61 (OH=9.99) 1.39 85
2 20b 3-hydroxybenzaldoxime 7.09 (OH=9.74) 1.39 o5
3 20c 4-hydroxybenzaldoxime 7.57 (OH=10.15) 139 093
4 20d 2-methoxybenzaldoxime 6.69 1.54 91
5 20e 3-methoxybenzaldoxime 7.20 1.54 92
6 20f 4-methoxybenzaldoxime 7.69 1.54 91
7 209 2-bromobenzaldoxime 6.96 2.46 94

11



8 20h 3-bromobenzaldoxime 6.69 2.46 89
9 20i 4-bromobenzaldoxime 6.80 2.30 95
10 20j 2-chlorobenzaldoxime 7.26 2.30 94
11 20k 3-chlorobenzaldoxime 6.67 2.30 90
12 20l 4-chlorobenzaldoxime 6.82 1.84 96
13 20m 2-fluorobenzaldoxime 7.11 1.84 86
14 20n 3-fluorobenzaldoxime 6.80 1.84 90
15 200 4-fluorobenzaldoxime 5.52 2.57 81
16 20p 2-trifluoromethylbenzaldoxime 6.13 2.57 88
17 20q 3-trifluoromethylbenzaldoxime 6.29 2.57 88
18 20r 4-trifluoromethylbenzaldoxime 8.08 221 94
Entry  Code Oxime pKa logP Yield %
19 20s 2-methylbenzaldoxime 7.97 2.21 83
20 20t 3-methylbenzaldoxime 8.14 2.21 84
21 20u 4-methylbenzaldoxime 8.21 2.94 87
22 20v 3-nitrobenzaldoxime 5.83 1.64 90
23 20w 4-nitrobenzaldoxime 5.80 1.64 93
24 20x 4-isopropylbenzaldoxime 8.71 1.80 95
25 20y  4-(N,N-dimethylamino)benzaldoxime 8.80 252 90
26 20z 4-(N,N-diethylamino)benzaldoxime 7.18 (OH=10.60) 23 94

12



27 20aa Vanillin oxime 6.69 2.46 90

28 20ab Isovanillin oxime 6.21 (OH=10.47) 1.23 90
29 20ac Orthovanillin oxime 7.18 (OH=10.14) 1.23 90
30 20ad Pyridine-4-aldoxime 10.21 0.48 98
31 20ae Pyridine-2-aldoxime 9.02 1.15 98
32 20af Isatin 3-oxime 7.13 (NH=15.51) 0.96 98
33 20ag N-benzylisatin 3-oxime 7.31 2.55 93
34 13 Pralidoxime (2-PAM) 7.63 -3.26 -2
35 14 Obidoxime (OBD) 7.51,811 -6.93 50
36 15 Trimedoxime (TMB) 8.63,9.24 -7.04 40

2Commercial source

Table 2 shows thEeAChE reactivation percent for the most active coumuts. Under our Ellman’s conditions,
we observed that the best results for reactivatibNEMP-inhibited EEAChE were at 100Qumol/L, the highest
concentration assayed (entries 1-7). Referencéaat2-PAM and bispyridinium oxime TMB, also exhéa the
same profile (entries 8 and 10, respectively) edéhtly from the bispyridinium oxime OBD (entry @hich showed
opposite results, being more active at 1@0ol/L. These results may suggest that, for therabur pyridinium
monooximes, reactivation potency is concentratiepethdent, and corroborates with the literatureirigsl that

oximes present different reactivation profiles éach inhibitor, being capable of even acting as B@Hibitors>

All tested neutral oximes showed essentially natreation at 10 umol/L. At 100 pmol/L, four compals@0q,
3-trifluoromethyl analogue0r, 4-trifluoromethyl analogue0af, isatin 3-oxime, an@0ag N-benzylisatin 3-oxime)
reactivated NEMP-inhibite®eAChE approximately at 60% of the 2-PAM reactivati@amdicating that these are

interesting compounds for further structural optiation.
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From results obtained at 1000 umol/L, we could iifer8 additional compounds. 2-Chlorobenzaldoxind@j),
result in agreement with data that showed that |@rolryloximes successfully reactivates AChE inta@i by
different nerve agentsy; 2-trifluoromethylbenzaldoxime20p) and orthovanillin oxime20ad could all reactivate
NEMP-inhibitedEEAChE. The activity of the trifluoromethyl derivatig may be related, at least in part, to polar
hydrophobicity effects>>* Isatin-derived oximes stood out in the high-coriion experiments, even surpassing 2-
PAM and OBD as reactivators. Isatin derivativesjetiely available, have also been reported as redsibrase

inhibitors>**° and are clearly a choice for further developm@t.

Table 2Percent oE€ACHE reactivation by the most active oximes

Reactivator Concentration (umol/L)

Entry Oxime
1000 100 10
1 20j 362 1+0 0
2 20p 10+1 1+0 0
3 20q 322 131 320
4 20r 323 13+1 1+0
5 20ac 131 4+1 1+0
6 20af 34+1 131 20
7 20ag 45+ 5 101 1+0
Reactivator Concentration (umol/L)
Entry Oxime
1000 100 10
8 2-PAM (13) 292 21+1 4+0
9 OBD (14) 26+1 46 + 1 15 +1
10 TMB (15) 57 +2 39+1 17 +1

Table 3Percent of NEMP-inhibite@eAChE aging
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Inhibiton time (min) %&eAChE Inhibitiorf %EeAChE Reactivatioh

15 95+1 50+3
75 95+1 56 +5
AY%EEACHhE Reactivation 3

3 Crude NEMP umol/L, ° 2-PAM 100pmol/L

Table 4Percent of NEMP-inhibite@eAChE spontaneous hydrolysis

Inhibiton time %&EeAChE Inhibitiorf
10 min 93+1
12 h 55+3

& Crude NEMP 1umol/L

4. Conclusion

In conclusion, using NEMP, a VX surrogate, as dchtlinesterase inhibitor, we assayed a seriesopls,
neutral oximes, aiming at identifying scaffolds farther drug development. Based on the reactingtiofile shown
in our assays, we were able to identify seven aatmmpounds which are now under structural optitiimafor
development of novel cholinesterase reactivatolisagtive compounds were concentration-dependergadivators
for NEMP-inhibited EGAChE. One of the compounds identified from the gtdn isatin derivative) has been
modified and successfully afforded new, active utedterase reactivators for organophosphorus-iuibi
cholinesterases. As it is also known that oximeg aw as reversible inhibitors of cholinesterases,molecules are
also being investigated in order to identify schféo that could act as AChE inhibitors, useful again

neurodegenerative diseases.
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Highlights:

e A practica method for synthesis of neutra aryloximesis presented;

e A VX surrogate was used as inhibitor for Electrophorus eel Acetylcholinesterase;
* Neutral aryloximes retrieved promising predicted properties for use as reactivators,
e Seven compounds were identified as potential leads for further optimization.
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