JARC

9990 2 e (o (19— oo gaia g (63-Y(F))-V- o o) Ol w9 21,0
il odsS Jstwl o 351 5o 151 oy 2

50 jose 5 shlie oo

Sl Gyl (oDl ST o8l 8 sy pgle 0aSLiily ¢ T owd (658 (sgmmaily -
Oyl ) e ooDuol 351 oltils iz ,S" sy pgle 0aStils ¢ JT pows Ll =Y

WA 3t h el AYAS 31 S55L AYAS 5 il

LS 5 ol st ol 08B (5155 ity (e (o) =g loanST (03-V )= b3 s clinie i w@lis oyl ) 100K
Jaeo 53 00 i Sl 5 cllad o el (63l kalpd 53 cpd g (Usteg )T 5 ot (Jiieg lS)T it 5 ilinl S als po 53 (Lo
S 3 ot B eonon ¥ o DS o ol Lt el sty gl (8T B ) 350 SlitlonsS s 9 Sl (sl 5l

2pIC50 (SusS)lee Ul L Sb cuS 5 ] lo )3 45 59 5h g 5g Sc Sb Sa oS 5 4 bgsye 51 oy yia Cpimad 9 35,15 sy

255 )18 odlitulyy0 seal3ll (6 lose oy )3 Wl 0 48 315 59y 365 Iy Sl B e MM

O diog IS el oslaws 3 alondoS by o3l ol oS ol el 15 IS” (W0 319

Y] 590 2l iy Aghiol Aty g (IS s
3 o S aSlag el sl ey ol e
okt Flllhe gloasl ol 5lon (ol odzmn (lidicuns
@ Mo oylons )3 457 ()18, 9 (S1pol 3 )Sdas il &S w23
ol Jlasl s gl b canl San 358 0 Sl ol
o595l Y] 558 sbml SKidsS ‘slaaknr > was
sl gl So5,558 4 s olusly peal3IT leys slasb,
Ol Casl carge LSS b olen nl (loy> 2S5
Sk (gl g yly 5log)8 & adai cpl bl ool i &y s
S 0lsle o5 )15 3629 (oymall lile > S0 ydeS al
ol ondsS ol @3l oS 3]sl o Sl 00235 Mo =

Ao
sl (o JHSI L ol o g 09, i ($)low S o3
&by SYMB] 590 5 Bls sla Sblg pbws jIL &
o9 o e (oylag D9800 S ey e Cale D Al
Slod 4y (o slo)aiS )3 o Jlo O G Gl b paje
B » LS 95 amgn plil len » [N bl
2 sy ey c)ldle g jre sblie Sy slagygys
eFan )ldle cpl sl o0 LSS bayg)9 (Jobe e
Olyoss (S 5150 g oo aaS L;A,,S%i plus! ‘LmQT FIPLY
s g P 0y phds g (mas sl sl oSy n )
E 59 pord gl nlioy Gonbn e b g i

1. Synapse

AF oyl oF 0 5lows (o3 Jlw

A4

b_mirza@azad.acir il jlaoagss



Sldlas )3 jlplidsS 0aiS jloe LS 5 55 (bl 5,088

ol > 3)8 IS ) sleal 4l gyl > OlaSS
S e cllad Glainyge Sl &S odd plo (A1
3 eomeman VY] Wlodls L5 365 51 51yl ol o8 il oo 31
o |y wlan] Bas Slitie (il Ken 9 LS (6,505 5,155
)58 allassyge Iy 015 55 il a5 ol calld 5 05
3 ot bl gl 5 01y JylondsS Josist 5 Joiel
s 5 il b Sl 95 ol Sl S Sl a5
(&) yel s ol Canl (pdgS Sl 4 Ll (ol
(COO) &MuS 33,8 Jole o )b s w3l Sgul olSols
Lptmgw Cuto 35 50 & oS Cawl ol Sealigls 51 osslolsay
ol g o Jhate Siliws xSl (905 L (CHI)N?' iny
oS ol Cpditand g o dewlginel 93 ol o3l (o yal
JIOH 04,8 o Cpisinad dwlginal 51 Joslie) adls o )
Syl i 4 Cand ol ) el (ppw Auuslgisel
3l > S i |y ol g d9die Jate oS ikl
plovl  wgddaina dles iy dewlgiel oyl S il
Cosl (gt Jilbel (8l 295 b dles ol g 30
Caol 04 01> u»glm Y wa: 5 _ml)s u;l °)|9C)Jo as D9 0

cH Acetyleholin
Hieo_|  cH O
3 \ / 3 (|:|
o Acetic acid
+
CHs
H-C | CH»
serine Pil
Acetylcholinesterase CHZGH;OH
Cholin

e (V= dodis ST (o= Vel )V s i) Sliziio jiiw o shb

b S0 0bj 1) (SjydsS culled aomas 3 5 Jlee |
Dgd yida STl o Sles
o2ld &S e hasland wile (dsS slajloyiy -V
i3 oo il ) (S )
31, s ol (g3lodlj] 4 s il clmoriiSslj] —v
S o ated € e sl
o9es sgbar o5 ()Kuge M2 ToniyS T RS0, ¥
Gilodlil flalon i) Toxiy S skl
S oo oelall (i 3)935k b ) elS et
OsS Jeil S8 4 M2 g M (glaoss .5 © )RS on —0
S o 385 1,7 elaglan ey (e S (25
s e ol & LS5 L oSy Sassl -
V] 85300 lsS Sl (53Loali] a3l s g 30
i (Folite () Clld gl ilinie 5 Gl
Bailefl blpd ) o il litde (o Shy 5l S
Slinilis 55 pmdlid (ol psds cullss Lol Lo i
AL Y] cwl Sldlas g HIV 0o
Wlopads LB 09)5 w4 jlpwldsS leesiSlee
et linge —) Clitde § (eSitogid —lacn STgiel
S inge Jto (@S SIS - s> Ao cadsyen
N B AT el ons @l Y S5 0 bl 5l oladiges jlisbe

NH, H

H,c-N

C@Q I
0
~
N N,
N CH,
tacrine CH,

physostigmine

H
O__N.
NN g
SN0 “CH, 0
CHs CHs

. L carbaryl
rivastigmine

Sl il 51 b ool il 40355 9 SISl (g Y JS5

s S 51 st (S1moiS lam oy 5L ) USG5

1. Presynaptic 2. Antagonist 3. Receptor

A5 oyl oF 05lows (3L Jlw

4. Autoreceptors 5. Agonist 6. Postsynaptic

(JARC) Lonss 43 (6352,5 sl pidgis 4 yui



sblie 5 [ipee

2 lodsS w3l oo 9 Wl s Sln Sg 5045 ik 9
S 5 ey [I¥] ol 48)5 8 2513550 L9020l i
Py Jjgd slanylidy g 55051y 0150k 51 ylace Ulgs o 3250
038 (g0 (59 o2 1 SRS (laolSile b wigey

0diiS e dde ol ()b g st Lol Gua @llae oyl o
i izt b o Cod bl b g JlytelondsS Sl o3
o599 sl bl Sl oel cemdas e Ml o pleal i sty o
Bgyesn ode jlymal g griie sloosiiS lan Sl 45 (cydgS Ll 5
LS 5 ol i3l 3 (39Sl (el 09)F jpun 45 amd o it
@ lin Jondlty oo 31 Sty ol b (S5gm Sigm 2wl L
2 150,83l S (1S oo 3 ooy )S ol (gl S 5
S (gladils  359)4m 290 bl (LUIFL 0g)S (pl oy Cns
il 8 sl ooy 3l 6 osag solodroniiS oo 5 )8 b
ol e 31 558 (yeelog)S 9 pilius gy das
)5 )8 Sl sl oSl G i alioli L oS ol gy o
s (clacanls g o) s o st ol 5 48 ol § iy
OIS oo 9y 9]y g Ll g 5092 J18) WL ol ol
s (SIS oo (Sag o s S )5 &S 2.5 299 et
ol ot &) STy oyl S o ¥ IS > 15l it e

o0l 5 ylooesd Slpo
gl yilunl JalseS Gighs cpl 3 ploerdlgopled
S5 5 loll Syo ) Sl st day o it g )18
Pl dge (g9) (Gilwpalls Sz g Wbord ()5 (g
ogd s s 1S3 030t by S 5 ogd sl 425,55
ol SaS L IR (glavcib ol odel comdas AV e+ Jloyig xSl
5 cad a1 )8 FTIR-JASCO-460 plus o zricisb
BRUKER DRX- J1s NMR 65203 L 58 SNMR (clacib
sobaiod; ol 015 o5 DMSO-d6 Mo 5 500 AVANCE
(sl 9 (TLC) S3LaY (S gilag S e Sy 8 piy o0y

e o8 ozl o] S o 8 15 s 60GF254 J31S

A5 oyl oF 0 5lows (o3 Jlw

)

23] (6 ol g 96l oSl 93 0 48 ol 2008 oo S 5

(9 Ngm Mg Ul & anil (S w8 e
b g Sgm g8 Ul 5 ol i 0 e Alpelil
Jib oSl gl (15 5 SLiglS atpelssl EHuS 52, 095
b (o Lgr looriiSlae )3 il 4zdls 1 jlytal 58 5
Gy S 3550 Sl Ll by 39S b stval (slaog,S
CHST L5 gyl 0,5 (65 Caanid 1] 9 45 S st
G (g aS e yr by B9 g3 ST g S ) e
ol 2 S e oo ) mpl (o290 lojiite (g o
9 @B w3l ped 1 o oS et J) (oolass o b
595 1L &S 00 320 )3 (sS Ji dans (a3l sy culed >
29550 ol 6 lans (558 gt s 5 Koge (sl S
o> S sl re olud p SlS 5 (JoUse (ilodnd
ooy, o] o o8 el y5S 3o (glam 3l b gy 5 oyl 15
O oy dialind b (sln] dils (el b S958” JiigeyS
Sgey 995l e b 5 atady g Al 5 (5,0 Vg gy
J Js¥ge SiS1s (slooaiS aog S o 2l Sl S
Ol o g 2l ondsS el w2 0 sloiSan
Jslo 3 JogS sloog,S jod Sodpludr Wgd o dswloxe
Cllad Gl el (g Ngn olndy olyied ol
Gl a5 j g Josnl cladils o la] Cls g lmoaisS e
@ (nl 298 s oS lae illad (il el ( Sigyhed N
095 ! JUb ol ) (Shgyien g (Vb Cuenl SOLE
lnog,S g a5 umd o Ui sdel Cunde ol .l il
ol b gy (gl oS o jlisles )3 (SGgyied g 0N pdy
295 85 Joy> 395 oo aodiiS oo )18 Cogl s 5y
ol o oSl 31 ke g il sl i 5l e
ol 5 45 p3Y sl I3 ] 393 4 05 05,5 g oSl
Oygos el 09,5 g0 2o bosiiS oo pdny Sl s 5 &5
P38 9035 Agg (h Sl 18 PH 3 a5 Canl d9290 (6l 5
S G (JS Al 3058 o @l B g Y (S
bl JgS0ge flosel cmns (sla Jgsial a0l 2 5999 e

(JARC) Loonss y> (6352,5 (sl pidgss & pui



e (V= dodis ST (o= Vel )V s i) Sliziio jiiw o shb

1

[2a] N
o N 7 \ Cl {
R o + J— .
N or DMF or

[5a-5f]

Dry CHsCN
_

X
or
[e]
o
N
B 5g-51]

5
N+
o
X

STy IS o ¥ U5

9 3a ]:z.w|9.\> dl).) Lo )d A ¢41>)A U”‘ 2 w.{‘s o.))'l.g W
Lol 3b bawlgds (gl duoy> V-

STy (slood)g5 i ipg0 dbsyo

&S 3b 532 salwlsss | Jao Lo V polie dl>yo opl pd
dloyr oy Slitie I Joo oo VY g cidid s 8 al> o 53
Soasl bl o g 2108 o S5 o sigtad 1 o ¥ 5
Sl gleg)S gy 5l odlitnl b jusly iyt 085 18
ki Clinde 4 diay STy (a8l a8 S SibaY
plxl (b )3 el Jobo 4y Celo VB (g )54 o
oS 0l STy bl )3 (K503 63)) g 1Sy
Cawddy gy A polig py89)IS P> )3 (13,58Ls Sl
ot sled U g 4y pidg)ls Do il e B0y ol
olosdly sl Bl plos (03 o ) (ol a5 oS
oAb Gy (Wl Bl g pi89)IS 53 wloy bji g Lawlgas
O 9 (535 Blo I 45 390 g 213918 )3 Laodgl,3
b dgrg s 03,9138 p 39 57 L o bt

ossu yd Sly slaodyglyd ads slaodly 5 Ggd blas

Sloss &3l oo 9 C"L"’

A5 oyl oF 05lows (3L Jlw

QY

Felas (s259E 55
s T = alia o ook )= ) liiio o i Jol b po
Pl il Vv 5 ool 1 Jyede V-
Sl mawlty Joa oo 035153 (o 08 o dole )3 Jute 63
S5 3l ookl b bglse (slod g 03g38) o) 4y 2,5 V/ED Joleo
Joo oo 03 dabdl o b ooy 0,8 Sl ds 3 Av (g b
25 cebla )l oS -1 5 )l S clinis
sl b STy 5 o938 il boglska 4 el \ o
ot S 15 S ST HS5lsS By,
STy blses 1oyl S (JuiSTly cépiy Sl el o
Sl sl e Vg O e N ol g o8 )
F el g ol 3B adliz ) gy ad 03jen (534 g 03933l
ol 15 45,5 TLC a9 il ] & bigpyo 45 YL jb
labulgis JolS 155 o K28l JolS b ya j) Sls TLC
ly daldl j3 04 (iSTy b iyl el 4w | s 3b 9 3a
5 338 Ol gl e & e 28Ty boglsen & ocg oyl
(Blo 12l b sl canday (S5 (26,6 4 ble 55 wgu,
g SuiS ol Conddy gy b s STy bglse 5l g lo

odlal 28Ty pgs als po y> edlitwl (gly g yobgs 3llae Joill L

(JARC) Lonss 43 (6352,5 sl pidgis 4 yui



sblie 5 [ipee

shie Ol b coles o 0 Jiite gyl oo Vo oo by
Jelore (1l g o aidlu w)))l sl deo 0 25ly V0 Jsloes
A5 ()NS5 =YD 55 gyl oo V slacaond 5 oy 3l S gl

28,5 )8 oolatuld g0 5 i po3) dBse g

Sl el e 19051
slalbale woud piw sbdises IC50 ")3)9] Cowddy (glys
dolome LIS jo (oo 203 g (g0l Wigad pp Cglie
Cuwddy (xin | g ) Dges o (slp ol gl (oo

48 dubee 1C50 os]

N claclle diges oadiodlel ol sl el
Lg‘do;do W) u}b)i 9 AA.Q‘) )Yyo \’Aﬁ ;\’_A ‘\.—V ‘\'4; 5\’%
Al Candts Ao A B Y jlae Aoy diged pa gl oS
545 b Gl slod )3 9 @B )il msl ool S e
VO slod 4 Ol plos aluwgas jlis e (sl Joloxe plos s
LY alBls joba clale o nud sdilwy 3,5 il ds )
skt lslomo (sl CBIE j oo 103 (ke 5 45 (190l
A odlitul g pe 69yl lyieds ) 9)n fijen Sl S
x5Ol LY gy p g glite o) ¥ Jsbo 5> 59> ICS0
s bl 5l i el Cundts [Yge 9l YA & A5 dulxe
3l ookl b g aulas St 390 4 g ygicius oKiwd g0l
W )_Q..o olSKiwd 3%3) d[hpuf)) J.AL» b}.l}u k_gJ

(g Vo) o (g8 95 el (il e 1) i 3L,
(15,50 0) 92 s 5 (550 1+ ) DTNB Jlos

D9 ) Trid ogell lp s cloglay
Reading time = 6 min
A max =412 nm
Factor = 1
Min absorbance = 0
Max absorbance = 2

Scale =5.0

A5 oyl oF 0 5lows (o3 Jlw

qr

ylodsS wsil e 095
5ol o) gl elsl 3 plosl all gy b 9ol ol
il o3l 6 03)9]3 plgie 4 oS 5 Mg ooy
OMEMY Sl e e 9s sl ytange plgisa g9
A3 o Sy Sl SS9 g V= g e3-0 b S0
b sy 39 Do) Slg rg =Y 50 K5)0y5 oyewl b
T ygigh oy gy yogl VIV zge sk > )
dlo yo o8 sl g0y 801 S5 b (ST 290 (65051
S oo SaSly (o g3l D9k (A s pus 0AS (e
g g0l v 3] Hlee el oalaiwldjge clale 1> Waud o 03l

lo Joloeo 47
AL ol pH Y50 <)) Claws (5L @

ori s yhaie Ol o &l Y Glawd )59, mpuli 63 #,5 YV A
0398l VY7l oxil) jid oo Ver e oo 4 g
A5 okl yid dee Voo oo 4 g o sl O clawd
2 & sl Sl didee 80 g ) Jglowe Sl 2l e AY
Mo ply o PH cpuS )00 uslty Jolomo b g 00503953

DTNB ,Yso +) ) Jalxo o

2 SlyS gy p)S < N0 s DTNB 55 - ¥as
Aol cawday oaidl Joloxo 5l gl ue Voo B s o yladie O
Wb ()85 S b a2 3 ¥ slod 53 Hlaine Jglone

Y50 0y VO oy S35 5 o] @
> shde oyl e Ve 50w (e 05 il p )5 YVY
Sygdal Jbg o ydidee o lacind > Joloo opl 0l

D (65 55 (Bl x> =YD )3 odd dexie JSS @

Sl ey i T
gosd 7N Y5 Jobe il e V 53 guslg Voo o3l

(JARC) Loonss y> (6352,5 (sl pidgss & pui



J=5Hz, 2H, Hy5) ppm. C- NMR (CDCl;, 500
MHz): & = 44.8, 60.6, 109.1, 109.9, 117.7, 119.2,
120.9, 125.3, 127.2, 128.1, 130.0, 131.2, 131.5,
131.7, 144.9, 145.1, 159.3, 163.5, 179.2.

1-(3-chlorobenzyl)-4-((2,3-dioxoindolin-1-
yl)methyl)pyridin-1-ium bromide (5b):Red solid;
yield: 78%, mp = 225-229 °C. IR (KBr): 1715
(C=0), 1670 (C=0 amid), 2986 (C-H aromatic)
em. 'TH NMR (CDCls, 500 MHz): & = 5.73 (s,
2H, N- CH,), 5.90 (s, 2H, N*- CH,), 7.03 (m, 2H,
Hsg), 7.30 (d, J= 8.5 Hz, 1H, H;), 7.43-7.47 (m,
3H, H4 5", 7.54 (d, J=7 Hz, 1H, Hy"), 7.59 (d,
J=6.5 Hz, 2H, H, ), 7.71 (s, 1H, H,"), 9.18 (d,
J=7 Hz, 2H, Hy5) ppm. C- NMR (CDCl;, 500
MHz): § = 44.8, 61.5, 109.1, 109.8, 117.6, 119.1,
120.8, 125.3, 127.2, 127.7, 128.9, 129.3, 131.0,
133.5,135.3,136.2, 144.7, 159.0, 162.8, 180.1.

1-(4-chlorobenzyl)-4-((2,3-dioxoindolin-1-
yl)methyl)pyridin-1-ium bromide (5¢): Red solid;
yield: 80%, mp = 221-224 °C. IR (KBr): 1721
(C=0), 1685 (C=0 amid), 2998 (C-H aromatic)
em’. 'TH NMR (CDCls, 500 MHz): & = 5.71 (s,
2H, N- CH,), 5.90 (s, 2H, N*- CH,), 7.03 (m, 2H,
Hsg), 7.29 (d, J= 8.5 Hz, 1H, H;), 7.44 (m, 1H,
H,), 7.51 (m, 2H, H,"¢"), 7.55-7.56 (m, 4H,
Hy¢3757), 9.0 (d, J=5 Hz, 2H, Hy5) ppm. C-
NMR (CDCl;, 500 MHz): & = 44.7, 61.7, 109.1,
109.8, 117.7, 119.2, 120.9, 125.3, 127.2, 129.1,
130.9, 132.9, 134.2, 135.2, 135.9, 144.6, 144.8,
159.0, 163.4, 181.3.
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1-(2-chlorobenzyl)-4-((2,3-dioxoindolin-1-

ylD)methyl)pyridin-1-ium bromide (5a): Red solid;
yield: 78%, mp = 225-229 °C. IR (KBr): 1715
(C=0), 1670 (C=0 amid), 2986 (C-H aromatic)
cm'. 'TH NMR (CDCls, 500 MHz): & = 5.73 (s,
2H, N- CH,), 5.93 (s, 2H, N'- CH,), 7.04 (m, 2H,
Hsg), 7.31 (d, J="7 Hz, 1H, H;), 7.45-7.50 (m, 4H,
Hus'5°67), 7.56-7.59 (m, 3H, Hy¢3"), 8.97 (d,
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aromatic) cm”. "H NMR (CDCl;, 500 MHz): § =
2.29 (s, 3H, CH3), 5.70 (s, 2H, N- CH,), 5.75 (s,
2H, N'- CH,), 7.03 (t, J= 7.5 Hz, 2H, Hsy), 7.23
(d, J= 8 Hz, 2H, Hy"5"), 7.29 (d, J= 8 Hz, 1H, H),
7.40 (d, J= 8 Hz, 2H, H,"¢"), 7.45 (d, J= 7 Hz, 1H,
H,), 7.55 (d, J= 6 Hz, 2H, Hy's), 9.06 (d, J=6 Hz,
2H, Hy'5) ppm. C- NMR (CDCl;, 500 MHz): 6 =
20.6, 44.7, 62.5, 109.1, 109.8, 117.7, 119.2, 120.9,
125.3, 128.9, 129.7, 131.1, 135.2, 138.9, 144.4,
144.6, 158.9, 164.1, 179.3.

1-(2-fluorobenzyl)-4-((2,3-dioxoindolin-1-
yl)methyl)pyridin-1-ium bromide (5g): Red solid;
yield: 78%, mp = 231-236 °C. IR (KBr): 1700
(C=0), 1680 (C=0 amid), 2992 (C-H aromatic)
ecm”. "H NMR (CDCl;, 500 MHz): & = 5.72 (s,
2H, N- CH,), 5.90 (s, 2H, N*- CH,), 7.03 (m, 2H,
Hsg), 7.30 (m, 3H, H; 4" ¢"), 7.44 (m, 1H, Hy), 7.50
(m, 1H, Hs"), 7.58 (m, 3H, Hy¢3"), 897 (d,
J=5Hz, 2H, Hy5) ppm. C- NMR (CDCl;, 500
MHz): 6 = 44.8, 57.3, 116.0 (Jc= 7.5 Hz), 117.7,
119.2, 120.9, 125.3 (Jc= 15.5 Hz), 131.5, 132.1,
145.0, 159.2, 162.1 (Jcg= 220 Hz), 164.1, 178.0.

1-benzyl-4-((2,3-dioxoindolin-1-

yl)methyl)pyridin-1-ium bromide (5h): Red solid;
yield: 78%, mp = 231-236 °C. IR (KBr): 1700
(C=0), 1680 (C=0 amid), 2992 (C-H aromatic)
cm”. "H NMR (CDCl;, 500 MHz): & = 5.77 (s,
2H, N- CH,), 5.93 (s, 2H, N*- CH,), 7.02 (m, 2H,
Hsg), 7.34 (d, J= 8 Hz, 1H, H;), 7.41-7.45 (m, 4H,
Hiy' 467, 7.57-7.60 (m, 4H, H3" 5" Hy's), 9.25(d,
J=5Hz, 2H, Hy5) ppm. C- NMR (CDCl;, 500
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4-((2,3-dioxoindolin-1-yl)methyl)-1-(2-
methylbenzyl)pyridin-1-ium bromide (5d): Red
solid; yield: 71%, mp = 205-209 °C. IR (KBr):
1708 (C=0), 1688 (C=0O amid), 2990 (C-H
aromatic) cm™. '"H NMR (CDCls, 500 MHz): § =
2.27 (s, 3H, CH3), 5.75 (2H, s, N- CH,), 5.91 (2H,
s, N*- CH,), 7.03 (m, 2H, Hs), 7.19 (d, J= 7.5 Hz,
1H, Hy"), 7.25 (t, J=7 Hz, Hs"), 7.27 (d, J=7 Hz,
H¢"), 7.32 (m, 2H, H,4"),7.44 (d, J="7 Hz, 1H, Hy),
7.56-7.59 (d, J= 6Hz, 2H, H, ¢, 8.95 (d, J=5 Hz,
2H, Hy'5) ppm. C- NMR (CDCl;, 500 MHz): 6 =
18.7, 44.8, 60.8, 109.1, 109.8, 117.6, 119.1, 120.9,
125.3, 126.6, 127.2, 129.4, 130.8, 132.0, 135.3,
135.9, 137.0, 144.6, 144.8, 158.9, 162.7, 180.8.

4-((2,3-dioxoindolin-1-yl)methyl)-1-(3-
methylbenzyl)pyridin-1-ium bromide (5e¢): Red
solid; yield: 72%, mp = 199-202 °C. IR (KBr):
1706 (C=0), 1680 (C=O amid), 2988 (C-H
aromatic) cm”. '"H NMR (CDCls, 500 MHz): § =
2.29 (s, 3H, CH3), 5.70 (2H, s, N- CH,), 5.74 (2H,
s, N*- CH,), 7.02 (m, 2H, Hsg), 7.22 (d, J=7 Hz,
1H, Hy"), 7.29 (m, 2H, H,,"), 7.33 (m, 2H, Hs"¢"),
7.44 (d, J= 7 Hz, 1H, Hy), 7.55 (d, J=5.5 Hz, 2H,
Hy¢), 9.05 (d, J=5.5 Hz, 2H, Hy 5) ppm. C- NMR
(CDCl;, 500 MHz): 6 = 20.8, 44.8, 61.5, 109.1,
109.8, 117.5, 119.6, 120.1, 125.5, 127.3, 129.3,
134.0, 135.3, 136.2, 144.8, 158.9, 161.8, 178.0.

4-((2,3-dioxoindolin-1-yl)methyl)-1-(4-

methylbenzyl)pyridin-1-ium bromide (5f): Red
solid; yield: 70%, mp = 195-199 °C. IR (KBr):
1711 (C=0), 1689 (C=0O amid), 3015 (C-H
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1-((1-(4-methylbenzyl)-114-pyridin-3-
yl)methyl)indoline-2,3-dione  bromide (5k):
Orange solid; yield: 75%, mp = 212-215 °C. IR
(KBr): 1718 (C=0), 1680 (C=0 amid), 3005 (C-H
aromatic) cm™. "H NMR (CDCl;, 500 MHz): § =
2.32 (s, 3H, CHs), 5.58 (s, 2H, N- CH,), 5.82 (s,
2H, N*- CH,), 7.03 (m, 2H, Hsg), 7.22 (d, J= 8.5
Hz, 2H, H;y"5"), 7.35 (d, J="7 Hz, 1H, H;), 7.37 (d,
J= 8.5 Hz, 2H, H,"¢"), 7.41 (d, J=7 Hz, 1H, H,),
8.02 (d, J= 8 Hz, 1H, Hy), 8.08 (t, J= 7 Hz, 1H,
Hs), 8.95 (s, 1H, Hy), 9.15(d, J=6 Hz, 1H, Hy)
ppm. C- NMR (CDCls, 500 MHz): § = 20.6, 42.5,

63.1, 109.0, 109.3, 109.8, 117.5, 117.7, 119.0,
127.2, 128.3, 128.7, 129.0, 129.6, 130.9, 135.2,

135.7,139.0, 139.8, 164.3, 180.5.

1-((1-benzyl-114-pyridin-3-yl)methyl)indoline-
2,3-dione bromide (51): Orange solid; yield: 72%,
mp = 198-201 °C. IR (KBr): 1723 (C=0), 1690
(C=0 amid), 3025 (C-H aromatic) cm™. '"H NMR
(CDCls, 500 MHz): 6 = 5.60 (s, 2H, N- CHy), 5.90
(s, 2H, N'- CH,), 7.03 (m, 2H, Hsg), 7.38 (d, J=
7.5 Hz, 1H, H,), 7.41 (d, J=8 Hz, 1H, H,), 7.40-
7.43 (m, 2H, Hy"4"¢"), 7.49 (m, 2H, H;"5"), 8.02
(d, J= 8 Hz, 1H, Hy), 8.08 (t, J= 7 Hz, 1H, Hy),
9.08(s, 1H, Hy), 9.19 (d, J=6 Hz, 1H, Hy) ppm. C-
NMR (CDCl;, 500 MHz): 6 = 42.6, 63.2, 109.1,
109.3, 109.8, 117.5, 117.7, 119.2, 120.9, 127.2,
128.4, 128.9, 129.2, 129.5, 134.0, 135.2, 135.7,
139.8, 164.5, 181.5.

218 S g8 ¥ lindio g il (m SN2 (2815 G

A5 oyl oF 05lows (3L Jlw

4

(J/—)—M@W‘ﬂ—m}r‘—ug}g—) u[@.w:o)muj u—’%

MHz): 6 = 44.8, 62.2, 109.1, 109.8, 117.6, 119.1,
120.8, 125.2, 127.1, 128.9, 134.1, 135.3, 135.9,
144.5, 144.6, 158.9, 163.3, 182.3.

1-(2-chlorobenzyl)-3-((2,3-dioxoindolin-1-
yh)methyl)pyridin-1-ium bromide (5i): Orange
solid; yield: 86%, mp = 209-213 °C. IR (KBr):
1728 (C=0), 1688 (C=0O amid), 2981 (C-H
aromatic) cm”. "H NMR (CDCl;, 500 MHz): § =
5.60 (s, 2H, N- CH,), 5.97 (s, 2H, N'- CH,), 7.02
(m, 2H, Hsg), 7.35-7.45 (m, 6H, Hi7,"4"5"¢"),
8.13 (m, 1H, Hy), 8.20 (m, 1H, Hy), 8.62 (s, 1H,
Hy), 9.07(d, J=5Hz, 1H, H;) ppm. C-
(CDCl;, 500 MHz): 6 = 42.5, 61.3, 109.0,
117.5, 117.8, 127.2, 128.2, 129.9, 130.9,
131.9, 135.1, 135.7, 139.9, 142.5, 144.1,
180.8.

NMR
109.8,
131.7,
162.5,

1-(4-chlorobenzyl)-3-((2,3-dioxoindolin-1-
yl)methyl)pyridin-1-ium bromide (5j): Orange
solid; yield: 77%, mp = 200-205 °C. IR (KBr):
1718 (C=0), 1683 (C=0O amid), 2979 (C-H
aromatic) cm”. "H NMR (CDCl;, 500 MHz): § =
5.57 (s, 2H, N- CH,), 5.87 (s, 2H, N*- CH,), 7.02
(m, 2H, Hsy), 7.34 (d, J= 7.5 Hz, 1H, H>), 7.41 (d,
J=7 Hz, 1H, H,), 7.49 (d, J= 7.5 Hz, 2H, H,"¢"),
7.52 (d, J= 7.5 Hz, 2H, H;5"5"), 8.03 (d, J= 8 Hz,
1H, Hy), 8.08 (t, J= 6.5 Hz, 1H, Hs’), 8.92 (s, 1H,
Hy), 9.07(d, J=6 Hz, 1H, H,) ppm. C- NMR
(CDCl;, 500 MHz): 6§ = 42.5, 62.4, 109.0, 109.3,
109.8, 117.5, 117.8, 119.2, 127.2, 128.3, 128.9,
129.2, 130.8, 131.0, 132.8, 134.2, 135.2, 135.7,
139.9, 163.3, 182.8.
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Design and Synthesis of 1-benzyl-3-((2,3-dioxoindolin-1-yl)methyl)
pyridinium bromide and evaluation of acetyl-and butyryl-cholinesterase
activity as Novel Anti Alzheimer Derivatives

M. Moghanlou' and B. Mirza**

1. Ph.D Student in Organic Chemistry, Faculty of Science, Islamic Azad University, Karaj branch, Karaj, Iran
2. Associate Prof. of Organic Chemistry, Faculty of Science, Islamic Azad University, Karaj branch, Alborz, Iran

Recieved: July 2017, Revised: December 2017, Accepted: December 2017

Abstract: In this paper, the synthesis of novel 1-benzyl-3-((2,3-dioxoindolin-1-yl)methyl)
pyridinium bromide is reported. The products were synthesized in two steps from isatin and
3-(chloromethyl)pyridine or 4-(chloromethyl)pyridine derivatives in basic conditions. The
inhibition activity of the products was studied against acetyl- and butyryl-cholinesterase. The
results showed that, 4-pyridine derivatives had higher activities than 3-pyridine derivatives. In
addition, among 4-pyridine derivatives, the best activities were related to 5a, Sb, Sc, 5g, and 5h,
while 5b had the highest inhibition activity by IC50 = 1.00 pM, which could be applied in the

treatment of Alzheimer desease.

Keywords: isatin, acetyl-cholinesterase, butyryl-cholinesterase, Alzheimer desease, chloromethyl

pyridine
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