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| Abstract |

Izheimer disease (AD) is pathologically characterized by extracellular amyloid deposits

composed of beta-amyloid (AB) peptide, neurofibrillary tangles (NFTs) made up of
hyperphosphorylated tau, and deficit of cholinergic neurons in the basal forebrain. It is the most
common neurodegenerative disease in the elderly. With the aging of the population, the
incidence and prevalence of AD will also increase rapidly. The subsequent growing socio-
economic burden seems to be inevitable until effective therapeutic strategies are developed.
Currently available treatments approved by the US Food and Drug Administration, while
ameliorating the symptoms, do not halt progression or cure the illness. AD is a multifactorial
syndrome with several target proteins contributing to its etiology. In this review, various small
molecules targeting pathological hall marks or their major constituents that have been reported in
the literature will be discussed, with emphasis on compounds that are presently being investi-

gated in clinical trials.
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]_Z Fo] Wi (Alzheimer's disease, AD)2 MA13] 71
= sk Al sl BEelE Y e
b g A gl o) ABel Fag 47 W
ekt 31200l 28492 T 714 Bl o] i3kl
FE| &= A AAAE dhells ol 2o = el
(amyloid beta protein, AB)S2 A% =2l (senile
plaque, SP)o], ABAE Stol= FQlststH el
(hyperphosphorylated tau protein) 2.2 o]Fo}zl A7
A-%5ZA (neurofibrillary tangle, NFT)7} &2 €t}
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o HZ7HA ADY] oHex g Z@A 7P (cholinergic
hypothesis)ol] A3} 2| 847} 27ko] E 2 Jrh3, 4). o]
23t X 52 HIHL donepezil, rivastigmine, galan-
tamined} Z-& 719X ZUE A AA|(reversible ace-
tylcholinesterase inhibitor, AChEI)ol| 2]8] AChEZ %A
ste] 71907} shyoll F28k AAAGEH AAA L o}
AldZ & (acetylcholine, Ach)2] FEE AA|Ho 2 A5
A A2 E7=2 el al@e] eite] o)5 | AChEY}
N2 595 Bl AD WY|HE Hofslal 9e-g
AR T2, AR HAS ZAN T AL ARE B4
r(fibril) 2 WP AIZITHS, 6). Lk AChELR= A9
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Figure 1. The amyloid cascade hypothesis of Alzheimer's disease.
AR, amyloid beta protein; NFT, neurofibrillary tangle

8 w5 A7 ZAAZE 4 §l7] vl AD
T2A A 2ATLE = glok, SdskAlE A AD S
W71 el tigh olaf7} M= A W7 ZAg
(mechanism-based) M2 X gAE0] 7= et
£ F oM Ay 77 W3 (disease modifying)S 2|5
A0 2 o] 2 o] FoA|AL Ql= PR I okAlE
{reks] 2ofekarat gk,

Mo il

OIZEZR0|E s HXC= Sk= X|=
(Theraphies Targeting Amyloid Formation)

1, O} 20| E ZZ 7} (Amyloid cascade hypothesis)
opdRo|= FETPAL A 2007 F2tF AD ATl 7
A FAlo] o] o]Zo]t}(central dogma), ©] 7S Al
AAEL 715X A} AANEL APES GEdl= Ak o]
obelzol=uEele] 57918 BBk gleh. ofilzol
=AM (amyloid precursor protein, APP)2 o}2] 1
AelH 7150l ghAs] BrelA] Al 2 AE HrgAld
W(Type-I transmembrane receptor protein)©|t}, APP
= F 7HA @RS G4(8-and y-secretase) ol 2J3l ¥
s =lo] AB7F BAHE) ARE QZHS T3 BE THE
B AT Bo)sje] Y0 Bk Y€l

YXI0|HEO| M22 A=XZ
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S & I I+ APPE H-353Hencoding)dh=
Aol ofal wie- =4 Feje] 7] LAY
7154 d=slo|HH (early-onset familial Alzheimer's
disease, EOFAD)o] A ECH7), 22} 7157 d=3}o]
Wy o] 714 &3l el presenilin 1 (PS1) F-34F &
WoJo| 1 PS1S multisubunit proteolytic enzyme®l 7-
secretased] 3+ QA2 APP E3lof| T3+ 98-S sl
221(8), o]Ht} & &3} presenilin 2 (PS2) AL &4
o] AA] EOFADY] °J°]°]U:1 y-secretase A9 3k
74 akE SR B4 715E 7T GEHO). mheb

Selvlole] SJs) EOFADE fashs o A7 8 1
% APPS] e gol BofI, olsh T BAS §
) 2k A opEzol v} M2 o] HAEE ACE
058 4 glovt obuzol=e] Ralsh vel ool 47
T e A3 2% ArkFigure 1).

EEs! A,G‘«l 24 Ao 2 AAEA BT 24
o] BEA A Qo] ohd o= E 0] B &
A2 w1 I}, 53] Qg APP AlE TPl 3%
Aok el B4 BV ol ol -

AIZE Y, AFHZAPE B NFT S/ 22 AD 3 1
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Figure 2. Proteolytic processing of the b-amyloid precursor protein.

214 27l As] BAsA eheth, ek ADS) Hel2e
Sloj] 42 el she] weto] ApEAo] ohieh 7
Aol ‘toxic species of AR EAolgli= HE H o}l 2 o]
= 7o) 3lg A 9lek(10, 1),

2. Toxic species of A8

ol" A8 species7} A7 H|E B 2|nf 7<) ofsto]
T\elsFeriz o4 & kel sl okch. et AR el

ol Erst AAMEE & (neuritic dystrophy)3} 9=
SeM gl AARZNE] TR ACE v 1
H H ZF2] AB species7} AD ¥ 7] -0 #ofd Zlo g
F9}, o7 Tkt oligomeric speciesZ| long-term
A= Ao = delA drk12). Tagk
M st oA vddt Fele] ApE 4 HE
(dynamic equilibrium)< o]F0] & ¢ SAo] 735+ )
o4l 3o o 54 o 9 i
) A149] Wgto] Qohan gleRs ARlolc), o A

ol H]s} %% J(R]-8-3/d) 2] AB poolo] F 1008] A= T
Z Aoz &elx J=H AB monomert} oligomer?] &
T W37 A7 S B840 3 BEE o] FA "k
o}2] o] toxic species®] AEFet EAYESHA E2)-L 7k df

] 22 ka1 Ql=t 2173 97 9] 3} (synaptic disruption)

potentiation<

AB peptides (40>42>38,39..)

p3 peptides

3. X EXoZM9 AB

opdRo|E FE 7PdE FHsh= Al
T, FERE NS g R &
I AD WHof A7 7P £ 23
S 37 whzell ARe] s 22U
2 H3lA D & Q= disease modifying
strategy®] Ux}7 EF o] Agolr}, F341
73 A|(central nervous system, CNS) ]|
A ARE AN AR o 2 thRE A7
Azl ofsf) A== ARAEe] 84
=9} Ao QIvk14), ABME vteg

oA B

Ba)E A Aoz BaE AU CNS vho g wjA
of A} &3S B Ect, 2t AD $xbe] o =
2 AB F == A2l vlsl 1008 WiA] 1,0008] =o0k4 9L
. ol o] B4 32}1:»]741% HiZ 71%50] A3tEle] Ap7}
o S7keta AAFaFEE ZH2e] 7] 0] o]

el ol oF) Wl st
(15, 16). ﬂﬁ?ﬂ(cerebrospmal fluid, CSF) o] AR &
Z 9] F7Hextracellular space)ollx o] HAlT}
]9} 3] %M (CSF compartment) S ZHE o] v & AL
olo] T3-& WhdsA| =&t ADOIAME CSF ARy E5F
13l5}12] eb= WHH CSF AR, 557t A 3] hAasieh(17).
CSF AR+ Anet 3¢ (arachnoid granulation)< 53}¢]
g g o]=3ic} o] AD 297 XBEAE ¥ %32
W AR RS PRI 2 BER ST 2t AR
o that 254 H2 @ Ap B4 2, @ A EH A,
® Ag el 2 W 7 02 Qo glek
() AB A 17

old 2ol A HAZE f-secretase LA e
aspartyl &3] §4Q1 B-site APP cleaving enzyme
(BACE-1, Asp-2 or memapsin-2)°]| &3] APPolA] AR
o] NeE LA A2, ofo]A] Azl
Bolde C-EhdHo] y-secrestased]| 2J3l A ERFeH
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B %E}(Figure 2),
2) B-secretase SAA|

B-secretase (BACE1) knock out mouse AB A§do]
HA] kot A FHE (phenotype)-2 A 3= o}, w2k
M A7 FHOZ B-secretaseS JA|E 7-$- mechanism-
based side effectss= A2 YEIYA] & Ao = =4 Hc}
(18), T3+ X-ray crystallography2 8838+ BACE1 +%

7} 8kelA] AAA 2] Tlko] Bolalxl o A Peptide-

based inhibitors of B-secretase (KMI-429), Isophthala-
mide-based inhibitors of BACE-1 (Merck, Elan,
Shering, Oklahoma Medical Research Foundation),
Monoamide isophthalamide inhibitors (Merck, GSK),
Non-isophthalamide hydroxyethyl amine-based inhi-
bitors (BMS, Lilly), Acyclic acylguanidines (Wyerth,
BMS), Cyclic acylguanidine BACE-1 inhibitors
(Johnson & Jonhson, AstraZeneca/Astex) 5 o8] &5
o] FREAS] 7T HIL ITk(19).
(3) Gamma-secretase (y-secretase) QAA

y-secretasex= aspartyl protease & 717 wek
FHl(membrane protein complex)o]™ APPE AR}t
APP intracellular domain (AICD)S & Auksit} ofg] 7}
A HZQIA}E0] y-secretase & F=d], o7

+ single transmembrane protein?l nicastrin (Nct),

EHe 2 o]

presenilin enhancer protein-2 (PEN-2), anterior
At} APH-1
HgsRA7)aL
PEN-2+ presenilin®] endoproteolytic processingol] &
ofste] BA7L 7-secretase B/de ZH=5 FTH20). 7-
secretase FA2] T8 @45 knock-outA|F] FEEE
& g ARE e Holv| HopdA| SRlth21). AR
FAT Tl Sl oFAlES eS| Avgit

445520
L2 o]ZFZ 0 2 TFAAF

— —

pharynx defective protein-1 (APH-1) 5]

& B Yol A presenilin holoproteing

.
T o

Semi-peptidic DAPT+ PD-APP &&
Lt A 22 o] ABEES
o] Tg2576g BAAR vp§2x melol] Folasig l 214

YXI0|HE| M22 A=X|Z

Tjernberg &

715
&
Bl
goblet hyperplasia2} &

o] FHEAT LY-411575% AT B-§o| 7153t
St y-secretase HAAAT] TH TS ¢ G
Z2)9] AR FEE oP|QAl FaAFch et g
&S et ol
Notch AlZHLA| Aol HHE F2gol s Ao 4
o}, LY-450139% functional y-secretase inhibitorZ2A]
3 ATE SHEOITE, viebae vlS $3190
7] ABE 38% AT CSF AR B2 WBIAITIA
53 0% nfo] Ao AREE §FoREE o 249
AB FEE AT ol nA|A] Kg Ao s A7
FAc}. Notche} # e 2zh8-o B %)= ekglt} Diaryl
sulfonamide A|A9] BMS-2998897-& Al APPH-72
I A7) F A nhe-2ollx] DA, CSF, ¥ 22 Y]
ABTEE THAAZT} BMS-299897+ in vitro A8l
Notchdl] B8} APP processing 158] T 733t Al av=
UFERATH?22).
(4) Rho-Rock = 2JAIA|(Rho-Rock pathway inhibitors)
ApoligomerZ} AlH227} A (synaptic plasticity) A2
I A7 715 ol el dAgtR(23). AlHE Tk
dendritic spine®] &l ¥ Z(actin cytoskeleton) 2]
T4 24 o8] F--E=Hl o] ZA ol Rho GTPase7}
24 J&5 3 glth(24). Rho-Rho kinase (Rock)
pathway7} APP processing 280l #of8}e] toxic AB 1.4
A E30] o] F0] 41T}, Rho AL lAlsh Aol
NSAIDE FoJ3l AR, FE7}t ZHAsh= Zlo] Felesd
t}, A=A Rho-Rock 2FhA|9] Y-27632% AD BAAS
kg2 BdloflA] 3 AR F=E AT Rho-Rock
E27FAD A5o] A2 FH 02 SlEe] 77} XdF
OJEH(25).
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4. ABSEAH|

(1) B-sheet breaker peptide

$UThs 542 HolZ2 Ag 24 oA
7iRte] A WA 14 4L full-length wild type protein
3} F22](homologous) short peptide fragmento|IT},
ol 28] e AR (16-20)(KLVFF)L full

Aﬂ‘f‘ AAE
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Figure 3. Chemical structure of resveratrol.

length Agoll Zgs}le] ALY} fibril 2 X8 &= AL A
ATH20). BI=gE Al71 Soto T AR S| TAE ©l
AB (17-21)(LVFFA)Z o]-8-3}3=d] A fibrilo] 33
FA(amorphous aggregates) 2 HEA|Z]L in vitro, in
vivo gl AR A4S AISFITH27). Peptide A
Ae) §582 AN $1el soro F& ofF
9] D-analogE 7lre} =t Thll &) g0 thsh # &
= 573 e fibril @4 A B3 FARFIATH?27).
(2) N-Methylated Peptide

N-methyl8} glefe]== AR At fEto|= w7 &
TWAAF = 7388 =7 3 Itk N-methyld} 2E}o]
= 22 “meptides’ 9] 7]%5-& NH7|Z 3| B-sheet £

ol e Meolsol Agstel AR ST
A7AEAE JAlsk= Aol Hughes & N-methyld}
AB25-357} wild type full-length AR 2] &3 & AF=A
= Wold 52 WTH2s).
(3) Metal chelator

AD 7oA Cu*e} Zn" 9} 2 F&ol 0] T8
ofShS Bkl Qo] WS AAA AR tiAtell F3E mIA|

s} 7102 ol 83k A=A ] o] I
o). gdeEle]o} eFAl 8-hydroxyquinoline2] f=4]91
5-chloro-7-iodo-8-hydroxyquinoline (clioquinol, CQ)

_0|L

ml
aﬂ:

olo

peptides

-

pul
L
.
AR

o%':

o
[e]

2 transition metal ion chelatoro]t}, CQE in vitrool|A
AD¥ZZ 9] =01 8-S 83|71 AD FERE DA
opdRo|= H2hg TFAAIZITH29), CQ-metal EAI=

phosphoinositide 3-kinase (PI3K)$} c-jun N-terminal
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kinase (JNK) &AJ3}= %5-3}o] matrix metalloprotease
(MMP) 48 7M1, MMP 2457} 75} w Hu)

AR W7 715EECH30). ey AR el 2t
go| uAEe] CQ7} 7HAAL Q= =4S wiAlE PRT27}
NErE]o] Phase TIb QA FsZo|t} PBT2E toxic
AB oligomerE 7HA7) 3L AR SabE A ARG S
2ol A 1o F
(4) Polyphenols

Pholyphenol-&

A ZITHwww , pranabio, com),

B} o]de] aromatic phenolic ring=
71 ZFAoA Gaflshe A E (small molecule)o] ™
phenolic acid, flavonoids, non-flavonoid polyphenol

BRE 294 279} 728t A7) <Jshl poly-
phenol @118l F9, &4 &35 27 FrafaL 3l
= Ao g ¥z tk(31). Curcumine 3ks) i gt
o]2lol]l AB fibrillization?] kineticsE WA|A AHAHE
2o 35 YePAth32). =3k F AJEQ] (-)-epigal-
locatechin-3-gallate (EGCG)-2 9133} #HE AHE Y
2 ool 37} o] A o' el Stk EGCGE H|
opd o] =X 2 (non-amyloidogenic pathway)E 531
Al71EH| TACE, ADAM-103} 2+-& g-secretase S-H &7
HHS F7A7IE Aol 8 71- o]t} Resveratrol
(C14H1203; trans-3, 4, -5-trihydroxystilebene; 3, 4,
5-stilbenetriol; trans-resveratrol; (E)-5-(p-hydroxy-
styryl) resorcinol; 5-[(E)-2-(4-hydroxyphenyl)-ethenyl]
benzene-1, 3-diol)< F%(50~100

EL=F(2~7 mg/L) ol v FHR=lof ot

H4 polyphenol& ¥
mg/g), F<
(Figure 3).

5. AB 8l 3 A F
(1) Vaccination and immunization

AN1792: 3 AB1-42 (QS-21 adjuvant $HH)E o]
gk Hxo] 55 WY P ARGARA AR W =T <
T A} 6%ollA] FAd = H(aseptic mening-
oencephalities) o] st} Q1 gAT7 FE A H A
SR AR AN A 1@ CD4+ T-A| 2 Flro] w2t
HogM AR thet T-" 27 Hwhg-of] ofgh 2A7pa 94

tistolareizizl 1063
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¥ o] F2h8-0] A1 F o7 FAHETH33). AN1792 %
7] 52 B AT Aol ofshd HAXE F AR FA| o
3 = 22U AR7E AA B o] STt SolAu 11 9 o
o ob4] E2sitt. AD EtellA A AlAE TFseiA
o} X ef AAFE P AAslA| eto] g ofskE
A Zrhe Bt gl whd(34), WY X5 4.0 o] F
o= AP} AR 7)5AE] &t o] Al At
ol A ario]l A7kt 7% A &3P} Jlvke Balke
ATH35).

) 241 55 (Second generation active vaccine)

Th-1AE $4%s o] A3 C-Peko] Hekel AR
(less strong Thl-cell activating formulations and with
C-terminally truncated AR fragments)S o]&-3F ¢FA%}
SEEgAle] ke Y}, Merck V950 trial, virus-
like particle-linked N-terminal AB peptide fragmentE
0]-83F Novartis/Cytos CAD-106 trial, AR peptide
mimeticsE 0|88} Affiris Affitope ADO1 AD02 55
o) olo] Zrateh, o1 A AL S71E Y5 ke
SIcHwww . clinicaltrials, gov).

(3) =59 Y (Passive immunization, humanized mono-
clonal antibody)

SeHd e T-dxT o R8-S wsiad 7 Qe
o2 AR AA AN epitope) o] T3 HAFE 3|
(humanized monoclonal antibody)& ©]&3F tjafsl 4=
= go] JtE a1 ¢lt}, Bapineuzumab (huma-
nized monoclonal antibody against the N-terminus of
AR, Elan and Wyeth), LY2062430 (humanized mono-
clonal antibody against the central domain of AB, Eli
Lilly). Rinat RN-1219/PF-04360365 (humanized mono-
clonal antibody directed against the C-terminal
domain of AB, Pfizer), R1450(humanized monoclonal
antibody against combined central- and N-terminal
domains of A, Hoffmann- La Roche) 5o] tj3£2]2] 4
ojr] $-2] Ut v 7] A g ol HedstaL Slrt. o]
olol AE=e] AR FAIE FE 1gG o= 2ET AlAl

£ A FAR: e A AIEF0ITH30).

1064 =500l M2 42Xz

(4) Receptor for advanced glycation end products (RAGE)
RAGET immuoglobulin superfamily®ll 48}= multi-
ligand receptorQlH] soluble Ag<} AgslH &g 714
ligands} ZAE o]Fo] Wele|etz or Tkt A2
RS2 i), A 24 shelle Holl Y2 wem &
AsIAE AGE 5= Apol 2+ thillo] glycationo|u} AFs}
2480 ol WEHo] Et ol X =H(E £ AD)
ol W, AAAE, vlAlolu A E(microglia) Sl
RAGE T&o] g vl Z718lA] €t RAGE= ABs} 2t}
of Ak, iAol A 84 gl AAAF 5] 71HL
B AFAE APEE frieshs Ao deA Ath(37).
RAGE JA|A9] PE-04494700 (TTP488)7} 7% WA &%
S AD $AE o= A2 77 g Folt.
(5) Low density lipoprotein receptor related protein 1 (LRP)
LRP+= LDL receptor family] ShE e olx AR
£ W&tk vl S83 FEAI0ITH(38). HEH O RHE] AR
7huiEEE A @Al Ap7F LRPS} Aeshar] At
Dutch type FAD #A}oll A= LRP 214} &l o7} 3
=4 CSFY ¥ %20 2 HE] AR clearanceZ} #|3}E o]
AL 747 =3t AD FHRboll A= LRP o] 7hAwo] gl
t}. Recombinant LRP fragment soluble LRP replace-
ment therapyE §3l ABE WIZA7IE A 2850l
A3 QIEK(39).
(6) Neprylysin
ABFET YA FAEE A2 APP ZHE A3
I 22 Zeli7h FEE o) F7] wERlH Agwal ol dofsh=

T3R8 & 4= neprilysin (NEP), endothelin convert-

ing enzyme, angiotensin converting enzyme (ACE),
insulin degrading enzyme (IDE) 5¢|t}. NEP knockout
nh-220] fiuf, 3, AP, AZA, 423 FollM AR FE7}
=okA] 2lom APP FEHE nhe-2of nol 2 WE & o]
-83te] NEPE #Ld Al7]W AR F&7t HAHr, ole} 2
o] AR EE F3h= Aol ADE A Fdh= AR H
ol & Zolrh40).
(7) A& &4 (Insulin degrading enzyme, IDE)
ofgtedtol ofshH A2F Fix SAfEollx] AD S| Y 9]



Hx7} srobaick, QuA) 10Wel] EAER IDE At
o3} genetic linkage Aol A = Fizet AD WA 7F
of Feddo] ool el A k. 2kl o 2 WA= IDE
missense mutation®] 73-¢- -2 © 2 IDE 7|5o°] A2
of W] Slvst A S| S} Eoble(41), IDE 4]
AD 2] 5.9] A= FAHo|eh(42).

BT =2 MAMGSSH dd=
HMOZ5IE X|=
(Therapies Targeting Tau and/or
Neurofibrillary Tangle Formation)

ul A FH A (microtubule associated protein)
9] 3Pl taue AR5 A (neurofibrillary tangle,

d Aot} ol o= Z2 JPd o o3}
H tau} NFTE 38k Ao] opdzo|= g4 o]Fof o]
AHog MYEE Aor FHs o au F42 &
Hol7h WFE YA, 53] AFEF AviE FEA7IE
o] EolEHA] “E}-HS(tauopathy)” o|gl= 7do 2
ThA] BofubA] HATH43). ABAIE AN taud] F8 715
< AR QPEEkA 71 AT tibuline] plAl#e 2 2
Z)shEE HlEE ol o]n] EAskAL = nAlRES <t
s} A7l Zloltk. QA shE mAlEE o] AAMZ A &
ARRbE 7Fs s ditt. SARRA] tau T o] W<l
QRkstel Gelrtsl Ao] I o A= ol
49e) 3 o] Ao} NFT7} 8§k

1. Tau ST A|

NFTE o] %= taue #9148} HofQ ARt filamentous
aggregatex= AASHE|A] 42 taudlM = elEn). Bhe-t
W2 FHvte v e AAAE S4S vehdth Tau 83
AAAE 7NEsl7] $18) heparin, RNA, 5= arachidonic
acidg AREste] & skt ol Al=F oA
methlylene blueZ} tau 8 JAE F UL ¥}
o] 522 Remberth= o] Fo%2 B A2 o S+

TPl Hx9 tau 3 AAA| o]},

Novel Pharmacotherapies for Alzheimer’s disease
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2. Tau QI4H3H x|
Taus HH o2 ol
U AD $ate] 3¢ oA 159 6~8&2] P I7L
Al Eo] Flrtsl Hoi S-S o 4 Slek. ok 7] B
o] ¥a1 )= A a4+ glycogen synthase kinase 3beta
(GSK3 ), cyclin-dependent kinase 5 (CDK5), extra-
cellular signal-related kinase2 (ERK2) 5-°] I}, GSK33
AA A= 2 L&A lithium, sodium valproate ©]2]o]

NP-12, TZDZ-8 (NeuroPharma), IBU-PO (Israel Ins-

i)
il

ki
)
fi
lo,
r [¢]
r >
N
X
e
2
30

titute for Biological Research), indirubidin, maleimide
analogues, hymenialdisine, 2, 4-disubstituted thiadia-
zolidiones & 42| 7}A] $HEZE o] /=1L Qlrh(44).
CDK5 A A= Olomoucine, roscovitine (Seliciclib,
CYC-202), flavopiridol (Alvocidib, L-86-8275)7} 2 &

214 ek, o} Aol FEH Bl gk

3. Tau vaccination

Tau @2 A% 1}9-22 0|83+ A7A phospho-tau
immunization® = ZZW taug-Ho] AAEAL AAHA
FrEEA Bt B ol darie] XS dspAFIeh FAE
FA= DS Fete] ABAE el WA taust 2
B3l= Zlo] Bl=|2lt}, Epitope Eo]do] AA =W 4]
A& 7Fs Al B Aloleh4s).

il

<

b1

7|el 7|1H9| X|=XIZ(Other therapies)

1, Dimebon

Dimebon (2, 3, 4, 5-tetrahydro-2, 8-dimethyl-5-[2-
(6-methyl 3-pyridinyl)ethyll-1H-pyridol4, 3-blindole
provided as the dihydrochloride salt)2 77 £-8-¢] 7}
5% small molecule?ld] Rt 200f1d FoF Ao}l A H]
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