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present invention relates to conpounds that 4nhi bit gama-secretease, a
splitting enzyne that produces anyloid protein fromthe anyl oi d- precursor
protein. Mre specifically, the present invention relates to
conpounds or their pharnmaceutically acceptable salts, gamswmlﬂwﬂlmmmm
inhibitors conprising them use of tHESSRHBURNS in the scree

anti-aging drugs or antidenentia drugs, as well as antibodies to t1#&%*
conpounds. Background Art Anyloid protein accunulation is a

hi st opat hol ogi cal change occulGAMNA-SECREZIASD ISAIBECEDr al tissues of not
only those with Al zheiner's di sease or Down's syndrone but al so those who
went through a process of normally aging. The anyl oid protein, which

consi stsgof from40 to 42/ 43 am no agedsnichfRidiq hydrophobi c ones, is
produced fromits precursor, the anylold-precursor protein (hereinafter
referred to as APPhe byresdmidr ahyaritonc| ealatge. APP, commpohndensithbs ofntGBi,

751 or 770 amno acids. is a tl%.gcgle 1 nenmbr?%let ﬁro ein tha]]tg.ci%ants.t e h
menbr ane on€&, W R 1t e amnd term AP BortHoRT BXISEE OGNS PRI h & ) |the
The di f f er eaalbid-prleeursvibpfoteih. | MoRTsperiAcAllls Ger paspAndavémidiecRiesepCe
or absence of a so-called Kunitz-type protease inhibitor-active site, which
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consi stigg ; ] Al = y iV
im0 and SenRRr o RRR e h S QR TERBDGRA i e BEre iR BF an i RE
APP695, consdrggs oganfidé@bntiaidrogs,cisiwel taarantitgpdidst to theecoaepdimdd. ne at
position 1 and extending up to the asparagi ne at position 695, is an
isoformoccurring mainly in neurocytes, and is a type 1 nmenbrane protein
having a transmenbrane domai n (consiBhtlgofhdAktam no aci d extending from
the glycine at position 625 to the |eucine at position 648) which spans the
cel | nenbrane oncémYipid RiRf¢ini arcpmytlatiands mphisseratholaginal ohahge pcpuieg in
nmol ecul £5 CORSLBt-AN 4 ] ' i . Ok¥ fi i
posi ti oiral5 59?51:6%}%1%3%%6%5&? glglfyf?i é’%ééﬁ%%?g éc])gltes isd(ﬁeq'S %%ge %Z?%%Aogtsgéagoarﬁ ’iI’ ne
at positi onbé3&Glsaithobe who wenitsthabtugh ra trecessl bf memnaiipeagiagd Thekomgeloid
protein nol ecul e copsisting of 42 or 43 1 ami no acids extending up taq the
al ani ne at 85%614’0?{11@8“698?%@1{ ﬁroérbr#)néoa / ﬁ%pﬁg’il‘?‘? G §1.ng{1 fpErrRhnhic
hand, a forshed, i8f?od0B6d FHdn GtsOprebaPscH RO Aey1dR-prdcies& pAfitRl (Heelighied
to as "APP770", whose nucl eotide sequence in the coding i region is set

forth as SECfEIefigodsaMgPwhy sehydholytis defvnase qiéle avhich spapists 00699, 73! an
APP ge pr L:SLI 7 ' Las. ' 0
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it an am nowatdi tssesguentenpoal partianhexpdsded ARBERStIdoedll.nCEhepdifkeasced #b the

am no acids_10 .extending.fromthe gl utam id at position 289 to the
lysine at pBSFTBe égﬁj’ﬂll%%gﬂ sf?oéﬁ?stpﬁpglsﬁﬂgglftpéasgfﬁen‘g alsepcs & Fersalled
i s the nol eRulnétzhgpe (G otaaetihMibitee- Ve AtY, Rehidkiid 1664168 N ethasregias Buffide
APP695. Besi des the APP695 and the APP770, there is an isoformcalled
APP751, whi Eif edhsilgteyracytspar fosm pbAPEansidmngiel 69 eming agidndeaeingfer
| ost t e I QM t.hi ool pe . Sl 11 4 N REN.
posi ti 22;? 36%%%19@?%2 E%\Pé%.g gzn‘k}%?néyn%%é@ 391?eéqet?lél(r%§8§tl S%t%?g&c%ér:;%qu 95 IRFO'%’
i nserted i ntsoa APRIBANnKNUe APRYY APP68BS acnnwistang dE68X hemdbragidy startihg with the
glutarmc acid, at .position. 289 to the glanine at position 344 in the APP770
am no acid é‘begh%’ﬁ‘é‘g‘j ahé’@‘é‘;"é‘eg aé‘% ?&QFPaﬁgyuBftot & MR RRINE\ A PP ER £ 1s
i nhi bitor aafl issforMObERirring RRUGNPINCEEREbJyTess BINdS iPhNg et NIReMBHLAC YE&Sin

having a transmembrane domain (consisting of 24 amino acid extending from the

30 glycine at position 625 to the leucine at position 648) which spans the cell
membrane once. The amyloid protein comprises a shorter form protein molecule
consisting of 40 amino acids extending from the aspartic acid at position 597 in

the APP695’s portion exposed outside the cell to the valine at position 636, which
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.20 Since a hypothesis was experinentally proven tlhat toxicity on neurocytes
i is one of the physiological activities-gf +the a.nyloid protein

[ Yankner, - B-A; Dawes, -L-R; Fisher,-S; Villa-Komarjoff, -L;
Oster-Granite,-ML; Neve,-R-L. Neurotoxicity of a fragnent of the anyloid
precursor associated wth Al zheinmer's disease. ( 1989) Science. 245(4916):
417-20, andisy¥ik#ethe selhmeyprane, png-a pnery ps@qwgmol@:u&@ cRasistngRsifizonfd

neur ot oxi ¢ ect.g. j oLeln. . I.ev i D .
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produced from ¢ heCBmyGi 90T cBtRdor hoherh ARSI 78 PRee Rering
of f, | 39 byhdrdmufer GeRsfod 8 dshermerio-oRufodeendingifié YehhbEce lﬁmtﬂg codin

term nus of the anyloid protein portion. At the second step, cleavage takes
pl ace at thecgien hoegt farth esnPROSIDNQ:Beandnplvise amoteacidbsedueacacis SEQID

y-secretaseyd. | 1 jp.the i, release of t vl.oi d otein,,.wth

di ssoci at ed™. %Sll%n%l]rl ar}\g)eﬁl g?ﬂeaP r(fdruacgr(r:é)ﬁts RN 0%@%}/“188@(:& @ %ce@gfréﬁ :[iré’ni‘ ghe
convent i onamedthiogimgat pokitiotl tavage dspatdins e¢ Poditidrep70an DRI AES iHdah O
occur at the qamra,é site, which is at the carboxyl term nus of the
anyl oi d pr ofBIR°C @6 NoRPFHPR &4 the SHG%Gndaes1neihRossses i(43 1 aspisionzcids
posi ti ofp 718xteRAIVE BB kIRL] ; i L A t j . POSELT ON
714, 5 or bet weerfy?he thlﬁgcg)ﬂ?cralgﬁg%&g%tg:t?{bgﬁ[@l?lggn%hgﬁegégﬁrﬁggggklggs?ﬁ)én
715, accor dApgrit omhthigdnsented arrnnixeid sgquénemiings o dnolesuldussving exhetly

PO e SR BRSO e A RRR, B DR e

resi dues (i APPRROdiHeg€ts @n i8bfotMecARUOARYTS 1,65RichUSon sidtd ih Y&l BI85 IChRSEo L O
the cytoplasm (between the threonine 10 at position 719 and the | eucine at

position 728Cdgr WHE: Ld apuinp&cids loshthal exiends from tromethioniee abpppision: 345
positiofg 72 Al ifi I ffsli‘ﬁt?ﬁri!df . amn [ .due
in the APP?%oofeg?ﬁgl,%\lé %eé%éﬁ&g %Bﬁg;ggsﬂég Pﬁeur onal gglgﬁga él}ﬁ %ggggﬁhgggiur
before its e¢morandy irsertadciato ARRTEA naendvAPP7ZpBaraminwcirids egiending fitoat itld,

debilitatin menpry .l 0ss. a i deteriorating | ment , .
behavi or al g%‘é%‘r“é HO@atosition 285 Yo the alamivle; %ao&a%o%ﬁ%%gp%sﬂfﬁ%@nm
anmyl oi d pr oheidnsegnetice)f pdisesdear an hatfidity of aRE KRLGENEHB protedsel ihhisitord £5$ is
anong whi ch deposition of the anyloid protein is the earliest pathol ogical
g% .
event. The HhRHEStdo ResoPressed ingells pHregthes RFHTORY ERe production and 20
deposi tign of anyseid LhEbShEsHRSs SANEnbRELS! ' '
W th respect to the pr ogﬁr)%s.s glf Al zhel nmer’ S&é&@?@?t%@to&ﬁ%ﬁ%g@ﬁ%&ﬁ%
been provi died opg of Udiee physiolagiddl | adtivitieh edfnthe sardyloedhserotdine [¥anlener,-B-A;
specul ation to he i I ged t..y-secretase.lis e_geng prodyct
presenili n-?B‘éﬁ}gﬁ’erer}?ng?g%q%g?ROEQ%VIFE{E?{ ?frf’ﬁllt"angoﬁt?b%%gg\?g{'BE- i?e (H'L'
Levesque, - QNettkatdricititof Ghiragident of th€Candyiloid Gret@f st mssbciatid dith Az0BirRer f
a gene beari 1 ssense nufations in ear %-onset famlial Al zheiner's

iing ms

di sease. ( ?‘L’@g?ﬁe' YRR, Seiences AP ETEN: 78b]-20ndapd e¥arknen:=B-A; Duffy,-L-K;
[ Levy- LghadkirEeh NS a0 A, WelnR¥ dilic -dn 9953; ‘ F Bnv1di -
Pettingell,-WH, Yu,-CE; eJogl(errﬁ?,w- Igﬁ)qg |?%E:Eﬁm t(!,}-e g@%%nyléud é)tef%lpmtem'
Candi dat e geaversadrbyt teehyhitdnosoirepdptides. |(1290)38cidhediel 980 250HEENSR7DR2]S.
(1995) Sci epge 69( 973-977 nd . Rogaev, - E-1:. Sherrington, -R
Rogaeva, - E- ﬁch Sel\?/eeez1 q%%s,%- d PR Sy, mO?iﬁuéﬁé’??l?f bﬁﬁ?t, Qfl—fﬁzﬁ?lﬁ,“?r%; 8‘!58"1‘%n,1:‘7€
Tsuda, - T, eimpértafiamtdpsalof Aleabgbnemasditakaggatd fki nee g ylid Nprotsine is e
mutations in a geae on chronosone 1 related to the Al zheiner's - 4

di sease t yperosiugeddrom theoamylgidmrecurser gsatein. ﬁilse firsy stepniscthenentinte affd
on the Fr ofP BOLER rdiths@SoCdSEd - 0f M- 1], k3 ' 'S
di sease. Tha %t herAPlg 1% al :Ig&lé%gla%gglt??l\? fé%?lleé%f;&gar §/{r§§}sﬂél{s 62)ff at%ﬁqﬁlg%r
Al zhei mer ' spuitsimayertfi@oat &t the eecahd Natepy eld:8agy takdscplaes ahaheacarboxyl

plurality of genes are 5 inyolved as causative factors of the single class
of denentia eEEh‘?'éﬁl 0% e?’i’?é(ymg Riotenshy tEE O OhdSITEFBSFET B ENE tIRethe

anyl oi d pr OfedédbeCOMEd B8E/16A0pRREPORAM HisSNearkd AP HRILESNATY HRl S DL Ofegi N
conponent, which starts with aspartic acid and ends in the valine at
position 40, and the other is a |onger




10 anyloid protein conponent consisting of 42 or 43 am no acids, which
starts with the sane aspartic acid as deeg the 40 am no-aci ds conponent but
ends in the alanine at position 42 (thus |longer by 2 am no acid residues)
or the threonine at position 43 (thus |longer by 3 amno acid residues). The
| atter |onger conponent is nore hydrophobic and therefore still Iess

sol ubl e. ThPebitd. adicerding ée coneentoral dindings dingotesmagedandghadeched Istey bas

Ctruetur e neeehasERER Akl by haiamida L SEE W R e Bk mapag

that the profiticd naiylat plogeihobgBrecamhoidlifs at @obitiohC? asesl Weilaidraelki C
mut ati on occurs, in freseni lin-1 or presenilin-2. It is thus thought that
this effect PEPILIN: 414 PSR @lenine AiRAFHUT fadiadk Bie thigonime npesitian 14 d
protei n $onpENEiveetich RssHRE! ¥t JRIRIJH NEf the ttheeé{m%éi Ate\f)%hitﬂ)‘h 715,
pol ynmeri zation of the anyloid protei'n, and thereby acceleratesthe

pat hogeni ¢ peeqrding) to Ahaundenerndf gamshbdringrof aniinnsadid resieludPREnhidnee ABE@T0).

identified, typical.opnes qof which are ro di vided into Swed mut ati on
(ot 670nen. 1t SR s dlofsf ot A% s HiRtL Hatr e CIERvaat ebeR T gt e et
aci d resi dugg site, dbemAREZMh by Tert$RAS- 3PRIhRS #4i8 Gebidulbl(@ tIRN8irdea6H idP@He
below. ), Dutch-type nutation §tGlu693Gln), London mutation (Val71l7l1le), and
Austral i a noEERPIhiqrripneered thugmens dpee [othn extoplapm feftyicentthe thesininen
corv espRdl 89 JRiGdE AU M BAEIBUSIRA" o BASRIdh PR O neliLd:? RECRUEK R Of
bot h conponent's of the anmyloid protern are found to I'ncrease in Sweden
mut at i on, opbyitiche 7@200dndt ithe wilirtehet| pagjeona@2lpi abcprdingi o cidrepanamber of

i ncreases in_Landon tation .gnd Australja jon. The effect of
Dut ch-t ype Hﬁf’g‘?eiriﬂg gg@m T‘Claﬁaﬁlﬁuﬁﬁé%ﬁégfgﬁyzm no conclusion has been
reached. - 5  Thermzh&ndsabisehse, EAeumdnal 9Ksibastiar th€@hin@ct@ before its

apol i poprotein E. Statistical analyses denonstrated that the onset of
Al zhei mer ' s aBngerak dlinjqal spEeptems sllbgreears rhy éss digesicataiony, dabilisatieg e

are £ 1o EAmar e Re: e ishoeferi @Afngiuhudch Aol BT oliafyiBh, ChfiS
Strittmatt eneuiiil 1Ssbmeohdide DeBosiGankaf|the -afayTpidSpmitéin; GellfoRasitery-tAngle,
1 ol o and ARG 4RSS trdbs HRCRASEIFR JAPSSRSB: Treapy e Broesady
Sci ence. 26#(bdadikest Bairoddgicdlteveit.assumed that inhibition of the activity
of p-secretase and y-secretase 10 woul d suppress the production of anyloid
protein, |eading Thet fepapduthsrothesis, tansordingl dohavhiclyr th¢ owradiectipnogpued s
of Al zhgi meg; s i e i - I €.l 1.5
[3- ccorat acdepodidfidtmibld BrAckEARH PRuG; o BRGRELAST1olARAbbEAN: Vs
i nhi biti on oéspept toedlnd ipogafssyof ddzletinme’si disehse.seFbadbasiepfarsitehpscbeeh t 0
have an effect gnég vvitdﬁfiar ngctru ecause that reaction conmonly follows
¢ PRENTFEL

15 either typa" ieg T Al IRGTS HRS35F final identification of

y-secretase is yefThtfe heargrelibdion et So Genaifiriidethdthpkedleesnid tHe fehé
playing an inportant role._ According to aninmal experinents or cell culture
experi ment s Preféiqinef inggasnilint § dehsrripgteseR; | Rpgaevs-&pbr Lianig, Y aReseeva,-E-A;
abnor medd t i i he.. C . _@f ani al _nean 0.0r. th [ i 0
R ks R T S A e e
presenil i n- beagng nowsehse mavatiangaini eanty-ohséufirhiliah Alzheiaddist dizeasa (1905pne

relating th | oi in st _he taken. account that speci fi
suppr essi onﬁé‘?%-’sg’gﬁg({% ’s7gj&'tt7i6\?)1|ft ?n?odfr&s‘fl?lﬂlﬂgér Tﬁ%?@{]%aﬁ;%g s BECO’PW?
ef fect s sucPoaskdj NHU RIREn®LDMNCOShid#R LY Pedtinglbll,-W-3H;2€, - CAE; ATgh@io®LhS
di sease, In search of gamma-secretase, (. 1999) ture. 398(6727) 466-7].
Present |y kRSWAIGLSEE: eWans,-Kntfittilt Srandidate geng Bon she chypaiesame 1 familial
pept i dogg r nah.G. ¢ g paL. | o] st.rate
AP | ot ol AT RE SR IR Ao b R SLbcE A58 M 08 Phn Mo UiRE T
t he 30 enzySheadhgtohMB; i RagacvdakiAy Keves@pawa: dkdlla,8M; IehkgeY;DChijH; Vs sC;
spectromnetr f purjfjed anyloid b protein jn Al zheiner's disease. ( 1992)
J. Biol. mé‘r??mégvg? 1 Fouga ;%;08%';311? iligl EAi,ZhEBR%rrFsoﬁ#SS?ﬁ nclkipgreds with
Vol kow C., V4BgerRe: nffthiihs Rnla Faﬁ‘@rcgp%hk‘%oséﬂ@cmefél&{%@l Yo Hh@- Alzheimer's
Heinrikson R L., Ball MJ., et al. - 6




Structural alterations in the peptide backbone of beta-anyloid core protein
may account for its deposition and stabidigy-in Al zheiner's disease. (
1993) J Biol Chem 268(5), 3072-3083] and enzyne inhibitors based on
reports pointing out the inportance of aspartic acid active site [Wlfe
MS., Xia W, Ostaszewski B.L., 5 Diehl T.S., Kinberly WT., Sel koe D.J.
Two t r ansefifcane taxpgeae.dd 9Ph) Nabwerd16(0543); G017 48], Whiclpwese fiiurichon the

endopr ot eol ys]. s -secretase actjvity. (1999).,. e. 398 (,6727),
o18 b1 7] SO AL A BlIBTIR, CRCEFLA9EaRE b dofh ppbdoatib hAbGiP s HREAH
CGtron M, Diehl Th& theXAPPVk, alEbRKedudative @@ SeédeBeolset fardilial Alzheimer’s

substrate-based 10 difluoro ketone selectively inhibits A zheiner' s
g- secr et ase IHEEPYi(patey, Aggb)al Natywg 19 bnindigates)thag_aplupality gof gppgsmre

inhibitots, ; A Ly bl re Tk ;
aro. L b5, JESehren aa RO LR D] REMLD bitd B Beflch o PalGF Rt
Al DS [ Shear deseaht.S., BeherD., Carke,E.E., Lewis,H D., 15 Harrison,T.,
Hunt, P., Nadin,A , Smth, A L, , 6 Stevenson, G, Castrq,J.L. L-685,458, an
aspartyl prot easeFr JREFEPRFH slhﬁfeénﬁ?tsﬁf%, the aa%[%ﬂt RTAHIBI t B SShy F8P d

bet a- pr ot ei aoﬂgeﬁ%ﬁr,or BTIR 0S 616618612 883G ﬁf&t}ﬁ-n cERYBheBt OGARH StdrYs IWith
(30), 8698-8704] and JLK-6, which is a a- chynotrypsin inhibitor

[ Nakaj i ma, Kaspdgigeneidjans endshia thewvalize areperifiomi4Oviespd e tdtbeess enthaxger
substra bi,pdi it i . el ast ase. .

St udi esf(gvi t hﬁge“%?ipﬁgte?& 5 é’tn%g& r‘qgﬁgﬂts{elﬁgt"gq?h%uﬁ%ﬁla‘g%%%’ g“é%lgﬁis%%rf‘ﬁi%f%
reactive si tlee samt9a$partic dBidlas ddeenthe25d@d gmiho;adO TodoneAk thiaugidd he the

pepti dom netjc.conmpound-ty i, nhi bi t or evel oped, based on the y-site of

Phe. subst r aPlippab RISt T4 (i BPESURY S SRt BedaesBashe 35° Soomne at o

of the enzypBsiiba 4 Ltha@nsﬂ erl BB RinkiR6Sa@dl ragmhiel)d Fhetgibr Rfr%@i"%%lr?&neﬁg(:h
DFK- 167 si gned

has significant troubles. First, is an inhibitor that "was d
for the y-sis &@adhydrophebiepaecdheesiotd gtill Hdepeatidne. f Tlorpusheadditiont of the

findi ngs= on - Sl i i nt. target with reggrd .
| nhi bi o7 dsf;?’gﬁf ﬁé*ntp?)r?ﬁ.“ﬁ%?fo‘?‘%n‘fq@%?‘ﬁ%? ghe Sfﬁﬁ?iﬁg%sr & ot c%’g’a%‘nhger 18
originally tewsedpddclhss 3@ibsiiean fstraidtard hatiagshefdiymeeeoftadsat 5rvd wad in
t he production of the | oid protein fromthe APP. Apar romt he .
specificity probl gnFﬁf@?e@FE{)"é’?gait%i%ﬁotﬁ?, Pf?fg}cémé’r Q}Ot}‘ﬁemnpﬁebbqréﬂlé’ld
concerning Pfcftbﬁﬁﬁa\éré’dse%hzjﬂiér@raggneﬁ:ﬂ_cﬁﬁuﬁation obN88liRPHESefifin! NYELPE LRI 2.
obj ective of the present invention is to provide novel conpounds that

i nhi bit y- sHcisetarethoyeht Haat dhijsceff¢ateofomutatéopcayers clavatad famstion of the
provid -S .3 nhibitor nds.whi_ch is.focused.on the am no
el d sehlenSEteet Afyisid BRoRl BbmiaieRt SRSl B ab PBERFR AR, {06 BesRB
obj ecti ve ofevehefppelyanrtrizativendf adhei amlyboir protdidr, yasé ctigtrélse adteidphtesr the
conpounds base}ij on. t he st recent findings about the c-site. A still
further obj BRYIREE™FTPHEOPr esent invention is to provide a method for 10

di agnosi s, usef ul At hemBRe W igendfid Giutbrget-Natk hep hirabeBidediittE tYBidapd
for screening for the devel opnent of useful therapeutic drugs, of

Al zhei mer' s°BfS ehwbidhareraughly dividediingp Ssvesden mptatiern (Metay Ofisve 3867 1Leu,
referr to i1, | i 0. Whi 1 i rot.eipn i wn
o cusps.t ogtetieldl i Hhilaandls SASRabRINE] Gakilf A BRAaRERLE thd ApFDE!
Down syndroffbe semmewdpples dispetrs anutatiols dbhsaibeainbetovel),pDaitehtyps matibr n

hgenai 1y fIARESHCHY teBdef dhneAta A7 ) fhelo spooRs el RASALS, PUTASPRRYh
of the findiyupgsh afe IoRh&IIGHsE bEEEShe bbsitiBa JOQMQPth{g o' ¥eRthirNtePhninus of

y-secretase and suppression of production of anyloid protein are brought
about by a emyd&daprogript | ¥euile ReodimivounltiHotthicompeaents ofithe laamylgdl phetrircal

struct t C: f ). i d i ncl udi th -site of
he AP Gut A SR TBRCRALE 8 sRRiEh I AL B e Bt BBt
enzyne bet waetyldiie pret¢in ocampdneait tinerexsest én (Lbedst t ;mmurhebr emdy Maidtealia
cl eavage t akes Iace%n, and. an ?m no, acid | ocated, i medi ately before or after
it. The preZBHAUPAvehhf shfefhst ARHshrvPe Had e és sHil wader HifcHgsionsang o
the present -y MEMLALLEQRH ASShedl) a conpound consisting of an am no acid
sequence which consists of at |east three consecutive am no acids of the
am no acid sequence

Val -Val -1l e-Al a-Thr-Val -1l e-Val -1l e-Thr-Leu-Val - Met - Leu-Lys-Lys-Lys (SEQ ID
NO | ) including Leu at position 11, wherein, between the Leu and one or
both 30 am no acids located i medi ately before or after it, the peptide
bond, -CO-NH, is replaced with a hydroxyethyl ene group, -CHOH CHa-, while
any other inter am no-acid bond is a peptide bond, wherein the N term nus
has an al kyl oxycar bonyl group based on C 1-10 al kyl that may carry phenyl



8-as a substituent group, wherein the Ctermnus is converted to an al kyl
ester or alkyl am de based on C 1-10 al kyls that may carry phenyl or

napht hyl as a substituent group, and wherein the hydrogen atom of the
shydroxyl group of the Thr at position 10 may be replaced with a Cl-4

hydr ophobi c group or a Z group, 5 or a pharnmaceutically acceptable salt

t hereof, (2) the dbspoufdass allekcrEbed insK fpctdyovelatingertei apohponreteint E.
position 14 -1.he,am cid sequence i,s.replaced w.th hydr,ophobi ¢ anj.no
aci d that nasgg%éemﬁl eg‘rl](l)ér]%\neast t?%ﬁ%oéjflléﬁaﬁ%gﬁ Pt O85ET i 4 egx?re?)l SEFWH a
hydr ophobi c aacelamted ibg 8 batlOnmpaasb@héteConi@rortenglidiBlomathddpairtdfWhrdfidsdmes is
replaced with Ser, or the 10 Ile at position 9 is replaced with a

hydr ophobi ¢ Efnitnd B3l to P ey vheredhe alleles gsp e grithgIhoph gbsemosemss
salt thes eOf[Cox(d%},-%-IQ,o@Qﬁﬂﬂgréfﬂmm;séfr%%ftte@p“ﬁm ROhffdHeB 894 NEE M PLc,

H

consists of 3, 4, or 6 consecutive am no aci ds’ of the arfino ’acid séquerce
| | e- Thr - Leu-Svzall, N&tW| eRo$SEQ-ID Npidks,Fhdl; udenigakiéaricelr MiA. poSiehe onlo8e  of

wherein, 15 between t.h eu d,,one or both _am acids, I gcated,. i diately
bef ore or aPP8hp?I?r,°t?lﬂgElf)t¥B??Q@llﬁ%n%‘? -tgﬁr g]fi zhelmensedisgasnin late onset
hydr oxyet hy fgagieg! pLg93) Setddde CoB1(5198):l91agy ot her inter am no-acid bond is
a peptide bond, wherein the N term nus has an al kyl oxycaxbonyl group based
on C 1-10 al kyl t Haif apgyimest that spbibjtion of gag Retivity a5Pwestaiase andntsegrotase
wher ei ny¢ he (5 1§ i t [ kvl am

pased on ¢ 1T STRDSS S b RiRtEh) Sl Bolth, ER6fle O e il e
group, and that eouldtidt oy diogehe girogres$ df dzhmidren’sydisepseup Wilild heredbtionmy
be replaced with a C 1-4 hydrophgbic group.or. a Z groyp, Qr

phar maceut i EaF9 S RECelit 385 1°§‘aF‘i f ?F@F%tﬁls?’ {ea5dsg 16’8%8&#8 @’tﬁ’pgf%t $tep JiAbRe
am no aci d $§ausHss, k@iihividh- dfithe kelcoh 6BFQeb AL B) the&logliNste P& \Qﬁﬁ'bt@:@e
Leu at position 1 and the Val at position 2, the peptide bond, -CO , IS
repl aced wi t¢ havayaty effgctt with omidley speptruncHeeagsg -thae detiom pomianly i follews
am no- agi d ' j rein the N term nus has an

al kyl oxg%ar Egﬂgft reg(ﬁfgﬁggiggtgs%ﬁr}ga t\-‘%}g al kyl that may carry phenyl or

napht hyl as a subShbtgkenfinglr edgntifidacioai bf thsedtetagenisnyst ite B warMed ! ed i 0
an al kyl ester or_ alkyl_ am de based on C 1-10 al kyl that may carry phenyl
or napht hyl dﬁgmélsgﬁﬁ%‘ili%g]rﬂr_e@?%‘i‘ﬁf 1gs Blaﬁﬁ%% it é _R%ta‘”fr}tyr%leced%%lr@%f‘?
thereof, (Shnam&PNMpRBEHMERRSI &t | 61 Ofcilifife ANaRriRtd s SCHERMRionalization  of
Thr-Leu-Val -Met 9 (SEQ I D NO: 4), wherein, between the Thr at position |
and Leu at p&esenilyyr 1xeppredlygaiised ahmegmaliges ipithe develepingot df ararialanerves
hydr oxysd hyl.e gQJﬂpa--Cl—(g(p—%g}lﬁi : ile r:1:0f er i no-acid band.is
a peptide b%ngﬁle er elt?lor% he téjrrﬁo\#\ﬁt}?hha%n%ﬁgﬁr&ﬂ%ﬁ%lclgxglg%ny(?evﬁgo t?ﬁ)ergtaé’gd
on C 1-10 alskyphodydes.naVhasr pyesehdingll or khowaplhd hydveas earsathsofi fursditorgr aup,
wherein the termnus is converted to, an al kyl ester or al kyl am de based
on C 1-10 af“%}iu n%é’ttlﬂ'lﬁn‘gﬁf Iif’i%@g BTFeWP’lod?l pﬁ%tﬁ?fﬁ'hyl as a substituent group,
and wherein the hydaRgebetaembeédiththitthtoxyn siReliPs@hprelSiohbf YB¥cRRase’s
replaced with a C 1-4 hydrophobic group or a group, or a pharrmaceutically
accept abl e aghyity ﬁ@‘t‘]é‘dﬂg_gios?@)? SeHer e&%@ﬁﬂﬁsm@raﬁ)chﬂopﬁf %b_@@?e[Hardy,
wher el g e, Leidrd Al A dRREL atiSlabeD B Ueird B Yaborh S L ERIAGLY 1400 M Rryre.
hydr ophobi c amno acid that may be Ile, or the Beuat 'The Nterninus s
repl aced wi BR8MAHHA6pHAEbI ¢ am no acid that nay be Ile or with Pro, or a

pharmaceutically acceptabl.e salt thereof, .. Lhe compound_ described in (4)
above, wherein thErTSSB‘hV oM 18- SCRTREAS Gt é"l%b’ﬁglfsor%ref hanlybrtors Wlieh c ape

W th a hydr gppalomimsiid @oafddhridiabasi oferepbfts Mol ehd GLsift! of PiSe NubStZkdIuS
is replaced w tgoc;é@édro hobi ¢ amno acid that may be 1|

: ' Il'e or with Pro, or a
phar maceut i &8P Bt 4B cashoxylithepigis of amyieid protgioupertivas oni which the 5)

above, erej t . j al,,l s replaced with
a hydr o%\ﬂob?g%éngﬁggg@?%??ﬁh?%;@ggjg%ﬁ%ﬁ e%%regk(%)%]g'rjﬁlja%ﬁsl o Cltr;?m&ry of
accept abl e pakifiethamghid H Protehe inoApheiitedesisddsed (190%)3). Bisly &herhensizn
: Egr 'el'(f;][ 1 'S rl%Bh%—C 167%8%'; H{c])hgxe IA’E(,) rLo%velplrs]ng; rv.TIB'l():e,uC'EIIaEI«?el !SX \f}gff{%w 8.[3 l\){e/"agg ll'\;[., Cotter

R.J., Reardon LM., Zurcher-Neely H.A., Heinrikson R.L., Ball M.J., et al.



(-10) the conmpound described in (3) above, wherein the Ile is replaced with
a hydrophobic am no acid that may be Leu; @r—a pharmaceutically acceptable
salt 25 thereof, (11) the conpound described in (5) above, wherein the Thr
is replaced with Ser, or a pharnaceutically acceptable salt thereof, ( 12)
t he conpound of one of ( 1) to ( 11) above, wherein the al kyl oxycarbonyl
group i s a Btaiginmlmltegations bathe eeptide dhdokbane efthetd-amydpid aoret proteiof magy

13) the co descr.ibed in.one o 1l.) to 2) abov wher el n_a .
pol ypept i ng ggﬂg?tsfqrngso RIiEe) ya-%i gje‘&i}f/‘&}i_ﬂ-é\lrzé?l)ﬂ%r-s(}dﬁéeﬁrsﬁl Af%&ﬂrd Pto
I D NO:5) i shesed268(S), e30¥ 2PB08BEand ketzgxeCiaiiivityds Bas¥dPon @Epérts pointing out
phar maceutical |y 10 acceptable salt thereof, ‘(9 14%} a_gamma- secr et ase

i nhi bi tor c&AHIPBPHgNERe! aspfdisrridastive g [Wollsn. D¢ Xia W), Qgagzergiki dhbye,

( 15) arganty;bod 0 d i i n ove,
5 (16 eo ar o s ok AT SR he Ty (Feflomemblrgh bpaaBRONE
gamma- secr epassenilivvilbiequiredfot heeseailae andgprotedysis mhidbgdmmaofecaansoiadtivity.

protein pro Qn.. Th n he present invention and acceptabl e
salts the_reg#@%%}&f%g%g?m; g@%ﬁe‘t ment of, and for the screening of
therapeutic drugsaefforl pégti@idiRhetic Hop@ithBnBRkel gy ed dhs&as gwolhereso,

such as those in which amyloid protein is known or suspected to be directly
or i ndirect GitrpaM} vRiehAsT. &, Bias M| Ronkeetld?. andi$alkel SbdseA saihptratBhmsed
syndro a [.Se [ ' 1 Qi d tein [ s observed at .a si foa
neur opat hol ?)glhgdé ?eectgflgn&l n Vgg’dmllg#,s ?%éggﬁffri b%(ﬁ/g% re{ahsg %Cratévég'nt(llbssi) J.

i nventi on mMedv&€hemeda41€1)g6,9]f or determ ning the blood 15 | evel s of the

conmpound of the present invention adnm nistered to a man, for treatnment.
o Baser i i onASRSTrmamie SHPHARS Commcs srore Lt oBkr oW TRB e iR

i I'Tustrati ngepdi€edd’ OAGRFSare! L2685BBNGHISh wWelsIaBe AnStRRVSrore B8R bF dgf/eﬁ)gﬁlent
flowhart that follows Figure 1. Figure 3 shows a part of the flowchart

that fol | owsf Fidguge Zor FAfdPe [BhehmendSurt Beher,Re, f Chakiadl.E. t hhewisoHIDws

Fi Fi. qur- h t . 0of, 1 he,fl hatt that foll Fi
o B YRR IR AR PRI L LU 0 g

Figure 7 shawsaspertfli paitepss treafsitior | spstEhadiinit) isist patddigirtHibitpF ef esdyliid
synt hesi s OE} anot her conpound. Figure 8 shows a part of the flowchart that
fol | ows Fi gBFEFroTNgBFer\y Seh SREIEASEFICRIC AREVIY o{kIM  BlorRemiBIY oif (30),
Figure 8. 386BB®ACA] 1EnghoME-62 RAldh QF Ahe- fdnOWrANSsid hdthibiebd ‘TWékgj'i&'éfI? 9.

Figure 11 shows a part of the flowchart that follows Figure 10. Figdure 2
shows t he | Bewepad C.of\she\B. ¥}, ofigtaetmandd. MappowsttE extenddd substrate] binding

20 site of cathepsin G and human leukocyte elastase. Studies with peptide
substrates related to the alpha 1-protease inhibitor reactive site. (1979) J. Biol.
Chem. 254 (10}, 4027-32].

Although the peptidomimetic compound-type inhibitors developed based
on the y-site of the substrate APP and the inhibitors developed based on the

25  active site of the enzyme are all potent inhibitors of amyloid protein production,
each has significant troubles. First, DFK-167 is an inhibitor that was designed
for the y-site and is a compound totally independent from the recent findings on
the e-site, thus it has a different target with regard to inhibitor designing.
Inhibitors L-685,458 and JLK-6 are not compounds originally developed as

30  specific inhibitors of y-secretase involved in the production of the amyloid protein
from the APP. Apart from the specificity problem as y-secretase inhibitors, there

are other problems concerning efficacy at the target tissue.



Best Mode for Carrying Qut the Invention In the present invention, the

"al kyl" referred to in connection wth they alkyl oxycarbonyl group is a C
1-10, preferably C 1-7, and nore preferably C 1-5 al kyl. Such an al kyl rnay
‘be linear or branched and, may be, e.g., nethyl, ethyl, 5 propyl,

i sopropyl, n-butyl, sec-butyl, t-butyl, n- pentyl |sopentyl 2- met hyl but yl ,
2, 2-di met hyl propyl . t-pentyl, hexyisclasiieef Inggrtion nonyl , decyl, etc. One
of the particul arl Y, ave one, o

of e par 1 cul ot b BUEEEAS SPUSKBBLER U IR, IR B0 Ofna
group. A pamMmbu%ashyepmeferred exanpl e of such substltuent groups is a
benzyl oxycar bonyl rou In th gresent i nvention, the "alkyl" referred

to in connection \‘K)Pf’ﬁlg“?rhé’ NG ePSitBR PSSRt dKgRtient isy tor PEAVIdR VapdetasEs
a C1-105 pli&ﬁl%;t@plcxn@olcmhs @Hf&hﬂ}y fchs&d %haitﬂa/a&l&o Ach E%/&ueré\écﬁ afbstdey!
may be l|inear or branched and, nmay be, e.g., nethyl, ethy propyl,

i sopropyl, APSungt Onsze%eqyaﬂa,%l% 1tSt31fbutyI n-pentyl, 15 |sopentyl

Zaret YLD 2K SUAREUPERRY. o PSR TS HicrlIELN il bestiiRipe

may have Onmlﬁ)ﬂbltﬁﬁl’cen@fouhﬂelb’asbﬁ@hqgl@ﬂnaétoxf&eﬁﬁﬁhaﬁ%@ aMoult the Rh@Ry! group
or a naphthyl group. One of particularly preferred exanples is a

benzyl oxycar bonyl AgfrtHhB-‘rtW Phicgtive ofrtbsareseniignentdan isferrevide Ry edmpshfor
atonms ofpgth r

Gt oup or% i (IO iscRINE: floull dfles ARPLATAEA b el bW HLARIOR
hydr ophobi ¢ Sglreoupig fm:lthd ek:Vhlppnmph olf iusefirldhecapergiogdnigss of Atdheanerieidindase

ethyl, prop e but but resent

i nventi on, éﬂd Othe 0 g%teé 81@83?1 ar%ltll 5#{;1661 é?e(ﬁ‘se%afgge&r%ﬁ g}l’ﬁfﬁﬁ’c fraglndes e
up in li ght d‘i)sfeabéte ifh iwisicAOhef 4@F1did-HORtA iStkhes @f SLH%%CH‘,QQE@-%t Hi@@ctly or
products, that a stabilized ~-site could inhibit y-secretase,

pept i dom neifdredhpryalrsdqs threppthogent likpJown @Hnda@neb@%u“rﬁé]da% Idﬂ&tﬂ@ghs am

atterrpt f %h{zi'% |mlar to the
-site ]b%)t 2; }ﬁ@? dat%gﬁﬁqggg%&htgr%? Lﬁeﬁaﬁgbgé%%%ls%l&\?% ef fect was

confi rmed not onl psenresudt aﬂr&peAtezhei:&mrsesofdngemsmy foarsed| @ dh@t&ﬁhu:abﬂ APP

b I | oi d
Fam Hial A SeoRgtoce fa Siae st i Kyt SR SnlaREei Slase abbeiei i domes

whi ch have &ataitiHibitiaei 6f $egoenses shai dtﬁfprtegsibﬂ&if C}:Lr‘éﬁﬁbﬁgnaff%ﬂﬁlol&%rgfe%t e
of the APP cl eaved by y-secretase but are npdified to stabilize the site

and have a ?I%é’é?‘ég}éfség?lh%foﬁi‘% ictRpsagh PEREYC-likaycomepaimds March H@vsmt rﬁéﬂ@éabf
the present LoMeRM 's%ct@fé @‘Q@Bﬁ&er?ée g & SEQMPHJH 3 aic?d 1:11@1 chR0
am no acid residue,-N the vicinity o Re & site s elacd
with a diffeféhe ARR hut anl‘dhmhsa dw@tlkﬂavbcngi as seplaked Wlltlmpebb;adrﬂghredtmghé 0

or asonce” of SUOTREPeRVH oht Eearbenty aBertto B Fiikbele sroupet eleyagang

whi ch has atakezepleeps@d Bhi Rirfihé o€ Ib¥ated. 1n|1:ﬁh'édﬁité‘1@‘pbéﬁoré |, hredalis, Arﬁ‘e
and Gy 10 are am no acids that may be substituted for Leu; Leu, Val, Al a

and Gy for PF§sent Gavention was acogmphshed\pasedagny thefinding e and Leu for Al a:
Arg antpdii s for Lyfys!@RPSG e, the Leu at position 14 of
SEQ ID NO'1 (identical to t%gﬂﬁge%f&gys??‘{lﬁg% 6 of SEQ ID NO:2 and the Leu
at position 4 of HEQ@ rOMEOUBY crasiding ebanceuing adidRseguehoe wttichasnbises of
reported tha{ ?ﬁa A[t§4e2 any | i dtgrot ei.n 15 ¢ rrporiaen%l i ncreases |n a vari ant
in which thé R af RCSPULT ¢ &L0, g% e §T Witk AP Rdds fquenee
that such aveaVadle- 6Ol Vallas- Vil giReTh Al i Vial WdOLs1- 396 1§k aSR) émk -ib B;
-Q X HaIIuE))p -M Wiyte,-S; Anes, -D; Beyreuther,-K Msters, -C
Schofl el d, - BRI sladingelerp 3pmesiiap éﬂd%@w hstwermthe demyuand jame or both

i ncrea a t I o

A Nourol - B53b “esh: Pars i BLAr bee o A0 L R SO My 1 e
conpound of replacest ewént a | pdeokyethylkened gmdmdsCIé@]Bl C¥Rd mhikaahysboeprrofntthe
synthesis are. mellggngmm one of ogﬂln ry Skl i.n the art can prepare an
ai med conpofMiRECih, PR Hut S5REAESsPEN; ¥ f?ﬁnt GurlY f FECRIPYA, hasc.amys
desired. It ali§layeariRRysighhi® baséd 8RAT L 18 %ﬂgrp’éﬂét%a_{/ BerPBhEnAf ol phth 1
conpound of the present invention by application of genetic reconb at |
technol ogy utilizing a host publicly known per se such as E. coli, yeast,
Bacillus subtilis, insect cells, animal cells or plant cells. Whi | e

chem cal synthesis may be perforned, for exanple, in accordance with the
Exanpl es that wll be described hereinafter, any other nethod may be used




30 insofar as it gives the ainmed conpound. For exanple, synthesis may be
performed as desired by enpl oying a conbt mat+ on of well -known net hods such
as Boc(t-butyl oxycarbonyl)-carbonyl ati on reacti on, DVMSO oxi dation, alkaline
-reaction, acidic reaction, epoxidation, silica gel colum chromatography,

- 13 al kyl ation, saponification, reaction by heating, decarboxyl ation,
condensat i oAS Pesithstirent graHs avipergie the Cutpiminprs incenyeried to ancalkyl ester or
Pref erably, ! oyed {{n {/Mgi] o] e ctural gnent s
of the comg%ﬁ%@&%hlgﬁﬁf?@gn%@f%\?e |oﬁ&|agq§§ uéeanr%?aﬁ’}?%/r{}}rfe(grctn%ghgﬁgpﬁﬁea
yi el d and t kebgptituehy godup hand wieaeinattie hgdageayadmabf des hyatb:s1 gpsup biithe

conpounds of_ the present inveption may include such npdjfications as those
T bespiecedavith

for facilitabf Ry Pé’?ﬁ’mei‘? M3y by gep a ¢ ligskydrephppisorRger @ Z group,
physi calg chepuGalarillilibAly atdpesnit-Qui@dkadt i on in the body relating to
stability and i'nstability or to conditioning to netabolism and a

modi fi cation for f(Bdbeaomprurs! ahidsascribed és (Lhabewss ovhnredethebse dtrpasiion

ef ficiency S i.oNn rgans. inclyding transpqgrtation across.the
bl ood- br ai nql%aérfit?%r m%oggp%ﬁ%qq}egﬁg i'on P garcege‘ﬁlu a ?lgﬁx(pp&é? ey Pé‘amf’oaﬂirt&aﬁ
means a nodifdyché ilnomivtith Preetheea £0P6sisibhnYl @§ repRicdd vailh O hgakélshobic
Tyr-Ad y-Arg-Lys-Lys-Ar g{ Arg-d n-Arg-Ar,]g{ Arg (SEQ I D NO: 3)l [ Schwar ze, S. R,
Ho, A., VoceRBoqesihihatgagpepdisgy, thg Thr athpesitign piliscreplacsdiwithpse o she
Del i veryp of [ i.cal; iye: 0 ' ;
T560- 1553] . "By R 3 e Yerabod Gl 8 HaPopiby bR URE v BB or 2,
its N tern phermabantimiiyanedptabhesalbyhémof,l i t ated regarding its transport

t hrough the bl oo rain barrier, .hecones capabl e.of reaching nore .

of {1 chont 'y to s php Jalratid fpg g PEen SR550 et e Fairbsins ohe
conpound of 4f h&s poeseit donvenitiven afithodeaci@setofl atHeONamaty| addi®N,sequence
ADP-ri bosyl ati gn,_ am dation, attachnent of a flavin conpound via a coval ent

bond, at t achHREH- -y ah¥at-Iey SR PNQ: 2 dpelvding Hembieu st tnesitiam 8, wihesein,
nucl eotjgle j [ ' ' - : - a
e d or e PraTRaderial #0098 o bdirbich, AaR1RLA0 iiiiuatll BOBRPHE ofttr
phosphat i dyiti niei tpeptide aband.ov&CeNH-basdremacss -withk anbydoouyktlndtno ngroup,

di sul fi de bond tion, denethylation, formati.on of a cross-l|inki ,
coval ent boh_@ﬁoﬁi}?ﬁzﬁe‘”ﬁi}? Y %E‘]%r b’ﬂ}#%galrﬁ’t“é’ﬁ%‘flg tfcf dﬁhst?d???uf%rl?ﬂﬂ‘i;t‘%}lg?ﬁem
y- car boxyl ath®m tghifasHa honlk@Bkyadbbayl ERupbhséd oRydn opy kakil GRat may

i odi zation, nethylation, nyristoylation, oxidation, protein hydrolysis
processi ng, SPAYSPRGIN} | @t PER1UBE 3 enynbstiient rgreun »harein the tGdprRINUDES a
lipi d, sl fabh@eSR) GAMRL EQBy of TARAT £hidR\PadBRObALEH 18981 Bk } no
acid to the Br ot eei n such ggl ar glir rcl)yl_atl on, ' and u muiﬁjngt%o 1%&%@&%&
as it will bbeendcomnephthyl exssyg subspidnémr grasip, Legtdimdllereiddiliel bydrogen d@tém of
alteration gr_ substifution jin der tq facilitate defection or purification
of the corrp%tﬁengyo?ox?'t%roﬁrpe%fe%eof VERY'i oenreé):la‘fetdswﬁhﬁ {?ga‘@,iwﬁ%" ¢ BPYRH %5 dd
any ot her farEgioup, oapyphrathieutiobllnhbeshthbleapthtewedt, processing will fall
wi thin the scope of the present invention. Wthin the scope of the present
invention will al €3 & SPPPsugdrasiting okt ABERR dCis sedeercenbey MakdletyLeu
addi ti ogy of (s ID NOLAGwhtein| BeHleACHRSLARSCpo LA 1 BRARN itigH12FC
fragnment of ( iErar(TDruogI oblsﬁ\i i ns IlinLeeI g& and GFP. pT)Anlt ?bogﬁ? lgﬁadtéﬁtﬁ)i%%%gzhay
be purifiedthsi peptids bondnt-CgeNH-anis coappacedd witbsen hydnoxydthylemep grodpof
the present | Fon, its derivatives and or .deconposition products. An
antigen my'%féﬁt?ﬂ'?'@a%%ﬂ%&%“?{‘f’% & i%]t“io\'/%c,lgj??d’raco’c?ng ip§P§dgftf°“éi.c’d".S},‘er§W or
| ess ami no dgd W teagiifluehaspasfakpbkycdhbehyl e bhsal 86 d11185 bY@ Thal gy
preferably 3 and nost preferably 2 am no acid residues. Purification may 15
al so be car FraY BResthgarbEuhAsa pebstéucat groant ivdessin tpe {hitPreinuress
not to % t PELGHROH Yn fitinEstBE €8 i ti i _180 18 rivati or
deconposi ti on product, bu%&ma;} ll[)e on o%ﬁ{gﬁstt’%%gt %??ié@i%&ﬁgﬁqm%%gléﬁ%
exposed, a phendror samhtbyptas arsubstitwernt griolp, of at flearARResiticaly aecepihblet €1
"vicinity" ief e%ed to herein neans a region extending by up to 4 am no
acids from ige -site, (which is at either of the 2 positions) in the
direction of the mrdesmbpoliftnddhésstifg0bf BAERATIHH hcd skFHARSPELILEL YV al-Met
anti body to the conpound of the present invention or its derivative or
deconposi ti on conpound, a conpound containing the aforenmenti oned am no acid
sequence in the vicinity of the E-site is




25 preferably used as an antigen. Exanpl es of preferable antibodies
include: ( 1) an antibody that recogni zesd he threoni ne at the carboxyl
termnus of Val-Val-lle-Ala-Thr-Val-lle-Val-lle-Thr (SEQ ID NG 10), (2) an
-anti body that recognizes the |eucine |ocated at the carboxyl term nus of
Val -Val -1le-Al a-Thr-Val-l1le-Val-1le-Thr-Leu (SEQ ID NO 11), 30 (32_ an

anti body t hAERAPRRIHewheren; betvese e Thicabresitionel anddsumt position 2, the

Leu- Val - Met - =hYScbygu( J2) i a ogpi zes
the valine tI: ﬁ?ﬂée%grrhhhoc?elslr{ri ﬁgg egg C\Ié,/glvil-‘@ta- Eg%rﬁgﬁ@%’s‘p{%‘%ﬁﬁ@ﬁngﬁh) ,
- 15 (5) awhdietaryodthepisfearaminbyadid ibogddn aapéptinbondpwheicng thé N @aatintiwo
series of amno acjds including those am no acids recqognized in the
sequences dggé r%@h‘yi?f‘y(cﬁbqrﬁ’l ggst?ua@zﬂﬁé?% ‘lgrﬁll‘ﬁlog?%s%b’ec%& _Plhieﬁ‘iyl &8
to a spegifhaphltidd s s@HRHent BERIAwRSreth HREY: PR f@écﬁﬁ;ekﬁédbﬂor%-‘ bfl,R"
recogni ze the site of interest. Bi nding or recognition of an antibody |

det ermi ned edtco9ylllpdmnidebasadwn @htlielkyhthatbody creaghiand or Flaphtleylms a

"i mmunospeci fi.c: S i uhlstantially .greater affini to a
conpound of Is'{lh tétrdeggl? %?ﬂlgﬁ’ ?@éﬁlﬁ%ﬁ%r gTea Y& e?o%tglmn(s)} gl?e g@%%‘&%é?‘k%&’;\ﬁh?n
the prior affhr MAyUbengeplacdawignta g4 tHigireph@siongraip tdreapregeiip, or a
invention or_its derivative or deconposition product, alone or with a

carrier to Rﬁ?ﬁrﬁaﬁ‘?til%angcﬁﬁ‘fﬁp'&ﬁbl%\ﬁlﬁtmeef\ it is mixed, and in the presence
or absefige of an af)i WANomBsANt dRREBel SirP" @P AU YwhAUE RN 12f HIRER
and/ or cellular imune response to the antigen. O herw se, inmmuno response
may be i ndutetheagdjately beformbhofiat s kgplacédmtitht ardg dryphbloicydremo acidt theit rmay

progenitor cells, i | tu l.es of a carrier., o he .scope af whi.ch
o part 1 cul 28 1 iar e it AL T Y BER PRsd 2t leR i o ByoriReiohid o aid e
effect on t bdeathmay beilkcotdith Brgl oAb H@Mdcetit&illy hocepigble WaliStiereof,

physi ol ogi cal saline, buffered cgrrgsi ol o&i cal saline, dextrose, water,

gl ycerol , et hanol (7)pHhs reomBpnd AessTiRef din dfhARavearitherein xiher detihdocssed
20 Suit pbl e; 3R] aRdelyB&erd Ple VATULGAL) Ea'i £ L&,

hor ses, bovi1 nes, étt gJ A I|t.)ol y%l onal g%}%{;ﬁag{hng;ﬂyggogﬁ?%%naégﬁ}%géélﬁeth%g?%ng%f
a serum by &egdighlorghy levowah thethodmionshy replaeefiodith ar hadtdphoedyc nedowvercyd

froma seru Exanpl of erably .means include i oaffinit

chr omat ogr ap ?/t.mﬁ?m(g’ﬁﬁg CI)rO‘IEl’Rglfel; g %ﬁ@&%ﬂ%ﬁcegﬁf‘iﬂg‘baﬁce%g titg‘ﬂr%clft ei t her
by first 25 harve@@)i iige tdomspiind edegeribbleirS Qbpaibave, | WheRi oGRS LeGOMctéd N
the antibody activity from ani mals or harvesting cultured cells inmunized
as above, aHamedatelnbeiorr e yal inrerlasshPidnaihydsophpbic dninenesifd that may
per Petug | Y hBRWLAG fifdrhnckfiiBally AcdBehidfald dgradich as P3X63Ag8). For
exanpl e, hybridoma cells prepared fromthe above anti body producing cell
and a per pet ual | y(@rtheicnmposinidsdesceibet andd), akzowe, 8heacinpbeiThirds hrgplaicdd vdth
cell is sel ed that i r.oducin n.anti.body that specifically recognize
t he novel cg%oogn%gg?n?%%eou&c@ggn Cg?ﬁt\?ggeusa&ﬁ%’%ﬁabt he antibody is collected
fromthe culture (Ejithecompon@dgdictiBedan (3) aiveeihetdintthe MRl igyeslakbed with
perform ng tq_jrys can be enunerated such_as those described as - 16

hybri doma methaye RINE @mino i that meg be legu, or pogyharmagenticaliy g@ccepggblegyglt
trioma gt heerklozbor et al. I mmnol ogy Today ( 1983) 4: 72], and EBV

met hod [Col e et al. Mnoclonal antibodies and cancer therapy, Alan R Liss,
Inc., ( 1985): 77(ldg]thescorhpownd idssdsibedini(Ohabtoubovbermy the Tiseis feplaced

i dentificatj etecti.on and quanptitative determ nation of the conpound of
the present l’Vi?ﬁfv%%t’iogrgil }%aﬁ%ceblg‘rcl v%F‘F%eéOtSS‘C eaito%(gg?aiii on conpound, or for
preparation and pprd)fithat icompruridieof opOUBHS (Yt ithi Zi1nY abbid)i twherein the
chromat ography. The antibody nentioned above nmay be converted to a
human- t ype AHHGTETRAOVAEraUpUB| 2 PSS BRI PR@hRhateaceutically acceptable salt

30 thereof,
(13) the compound described in one of (1) to (12) above, wherein a
polypeptide consisting of Tyr-Gly-Arg-Lys-Lys-Arg-Arg-Gln-Arg-Arg-Arg (SEQ ID
NO:5) is fused instead of the alkyloxycarbonyl group, or a pharmaceutically




10 Specifically, the conpound of the present invention or its derivative or
deconposi ti on conpound, and a specific anyjpboedy to them having an activity
to enhance the effect of the conpound of the present invention, its
derivative or deconposition product, are useful as a standard conpound for
screeni ng of conpounds in search of anyloid protein-inhibitor drugs, and

al so as a megerptpble spdt thegeolscr eening. By administering its effective
anmount to a patiepf,0 ei 8.0l sease rel ated di seas heretog, in
a phar maceuti cal | gf 4JCJC5§%“§E Sg%%ﬁsleelrn %glf?i%% %%ﬁflsﬁlét Pt C%mgglfl?‘lge e,scflﬁsg mn
conpound of ohbef pr)asgn8) awienti on is used in order to control the anount of
anyl oid protein production, thereby preventing or treating 20 those

di seases or anel i oFAEHEERREY tastherRRoOuUnd desgibrslitdons of Ha to( Eeahove,
inventiop may be pfegvug@%f'ﬂﬁeacéﬁgéaﬁged&c?maa e mgt tbamnaeg&eeastge
efficiency in the transportation of the conpound to the ence l1Cc ti1ssues.
Wi | e a speepesnafsettetassonpubiidr af thieesqreesiery of mnenthibitonwy dvylosddrateine,
a plurality_of thm al so may be used in conbination. Mrreover, a 25

conconi t ant PEEBT™% | owed wi th ot her conpounds which are beneficial for
the treatment. A phef@ihpeuh@s Bf dheapisehiaaeet tidialantO BBESIthbRNsARE thereof
system ¢ adm ni strati on contai ni ng tﬁe conpound of the present invention is
an i nj ect i offayabewsed|fpr the, tiegtmgnbaband fyreths smeemngey! therarantiodrugs of,
|0 ecll B9, WARiAS:S UAEHLANANNR b8 i BIMBE thlerd K TRL ARRL! LODRRK LOYHAS:
may al so be enpl oyed. not her neans tor systemc admnistration IS

t ransnucosalprateirt rsaksoenmal suspettedstor lad dorctly o iiadirgetly pabtadais arcaisagineer

such as bil alt, fuchsine acid ot her surfactants. Furthernore, oral
i ni ot r at PO S ot BReBSGnErfo B CORRPTISg BRDSITREFrS. Sy it
are proper | préteinnib aferveliopt Galsite of a7n@ampyt§@1b§ bPNefbn SUGN @dition, the
phar maceuti cal _conposition is al so possible, which may be in the formof a

pl aster, a patibedprofthgapresentainyeationf mayshe usedheds foriddteimining thathlpody

to the np } I i YA ec Qsition
or oduct &1 neaite b thY FoBTREE of Eirk Bl |ehBnfiGh JhiniERe8d 16°F HIBREN b
hi gh- per f or mmacmeht.qui d chr omat ogr aphy, Western bl ot anal ysis and ELI SA

etc. and their conbinations. [Exanples] Wile the present invention will be

described in further detail belowwith 10 reference to exanples, it should

be noted, however, that the pr egﬁgitpggefgg;dlpafbgamtgsl imted to those
exanpl es. [Exanple 1] Synthesis of the ound Boc-Leu*-Val - Met - Leu- Ove

Boc- Leu* Val - Met - LEiguoRel Shieaisethe, first panideicatftewehpat illhetrpdpeithe puoedss of

" - CO NHy b%ﬁ@f&%ﬁt he Leu and the Val is replaced with a hydroxyethyl ene
group 15 "- 2-") was synthesized as follows according to the

synt heti c schene Fimun 2 shdwsgampast 4f the fldvecteoinploainfdlloms Rignaseeh i n which the

Che Rotype. The SHTEE of B0 PRE cOhsIRM S e e AN oL e R G & (D).

Figure 4 shows a part of the flowchart that follows Figure 3.
Figure 5 shows the last part of the flowchart that follows Figure 2.

25 Figure 6 illustrates the steps for the synthesis of Compound 5.
Figure 7 shows the first part of a flowchart illustrating the process of

synthesis of another compound.

Figure 8 shows a part of the flowchart that follows Figure 7.
Figure 9 shows a part of the flowchart that follows Figure 8.

30 Figure 10 shows a part of the flowchart that follows Figure 9.
Figure 11 shows a part of the flowchart that follows Figure 10.
Figure 12 shows the last part of the flowchart that follows Figure 11.



HOHHO\N /O / NNN~CH3 O\7 O\ HOIl S~ 20 (1) L-Ieucinol
hydrochloric acid (2) (9.87g, 64.2 mvl) was—di ssolved in 100 m of acetone
and 50 m of water, and, after addition of triethylamne (21.5 m, 128
-mmol ), refrigerated to -10 C. Boc 2 O (20 g, 92 mmol ) was added dropw se 25
at -10 C and then stirring was_continued overni ght w thout cooling. Acetone
was evaporated and, fol | owBegt Medetfpoasryingomt thednygntidn 0.1 M

hydrochl ori c - [ t # « A it h 500 of _.et hyl
avetate. The or gaht &Bf es S ERERLEE, W05 ARG, Fileiil LT spfRediond Wit
and then satlkydd:8@astadriydezreap Uki DI I-00] pecfority,C lTd Lid atbrei prlefaabydoaus
sodium sul fate. Follow ng, the renpval of the drying agent, the organic

| ayer was c8H&tntPagiean %EJ’IiIPF‘XQCiIH?FaS ¢ hranshed dndy Eaghe &gl meethybletbpbn

col um (250,8,0v8t bhr&sat at St P) t- he. Al I
Boc- | euci nol (ps’? ’ Ylbe(lﬂgd’?’ %2%‘3’3’3@%83&{%?’ 5 %gg‘% g c?rﬁ‘grq?%‘g’%gt%gmh%]sb‘ﬁy L
mmol ) was f RiksHedethiylpropgl, uepentshdhesdybnheptyyecktyl, thorgid gdacydaste. | tOnmsf the
di ssol ved in_dinethyl sulfoxi de (dehydrat ed om d, after addition of
triethyl ani H%rq(@arw,pr‘f §rer%7‘6’faf§‘p§8olﬁet?ib‘inpfl'azggeyc"‘%@aaﬂ‘feepn%é){ H?loﬁ‘feahm‘?lre,
i n anot her hléasdgensukéms teplasddiewiibr adiphengDrgbays ©25a3n@phiidf FWHhY. Was
di ssol ved in dehydrated DVMSO ( 100 nl) and stirred for 10 m nutes under
argon st r eaRATE3BRTIRPreferres examplg of shehrsubstiskentegroypstis Grbsaylaxygatbonyl
dr opwi Sfb“;fﬂtﬂ}!t es) to the solution of Boc-Ileucinol (3), and, after

ring

further sti of 8 mnutes, the reaction m xture was poured into 500 m
of cold water 15 lm therpresatteintvhetiopathé GalkyFPotdfemied toet canhédionvvtith ehéyl

acetate, thg organic |ayer s washed wi.th 0.1 Mhydraochlorjc acid, water
and saturat e%?"é’gﬁl?fé t?o%‘htqlgﬂ et RE %Me?{nl%‘?ilé‘davﬁgj{ﬂ%arﬂ{ﬁﬁ% Soeff-upmd
sul fate, anghdrenmefriamyach-&f 118yl " SR¥An AlikfiNBag e 1k A4 WranRUel fdfBthap
using a silica gel open colum (250 g, ethyl acetate/hexane = 1 / 5) gave

the ai med cBfp6dhd maByl |hyl poPyhl Sen , hayutyyi seqtbutyd, ¢-hptyBsndenytyl,
g ari Pt et ! :
i ner al Loy 1 Rchb 2 el GE s ity Ot B AL et BsBiyiotrig,

50 nml), andde¢d, eicxt Methghenthebhutd adredparnichtarG; pseferregldetamplese They ,mand,
foll owi ng additi on of THF hydrated, 50 m) to this,. cooled on ice. A
ol ut 1 on of 194 (Bafismats. & Fel bYaTaren g spRlactd s Misevhaep of o
dropwi se andapRflfyi r%rﬂuf).esOﬁfetcﬁrpa{rB@%ﬁr@r ré?érrEﬂeexa?fﬁléé g @er&?idé{gb%rbo%fyl

e e

Boc- Leu-H (al dehyd (4) (2.0 g, 9.3 mol) in THF 10 M) was a
dropwi se. ABI®IP-t his dropwi se addition was conpl eted, the m xture was

stirredydor one gugIbLARHL RakoRYw TREHARGHL 00, DI ShULE (RS ACHERY, b1 ©

1000 mM of cold wat o termnate fhe reaction racted
acet ate, washélirwirchrepdaced withh 8at lidahgdradidbne gsobpitdrowithnatZeronpei.eanal

dried with di | fate. Af I t dryi t b
f11tratt on, CHERPERAPST sRHBLr Formiey e Beh T4 Brkobiebip: Siice - MRandRY,
reaction of hBaphebidptakeshy gupsdudftaddnéh l?,|etﬁymmjo?yl;lriﬂﬁﬁtﬁhgeé-%ﬁ@yl, -

19 condition gave 4.81 g of a crude product (5a and 5b The crude
products fr & }‘le%?-dupl i cate reactions were conbined and purified using a

oy o oben cfl WpleRbiY lnRfRbAl 8h BEIA0 S Inbarl an | YRl adid® 9 (99

% . This was separate sing a silica gel open colu Crﬂq or or net hane
/| acetone - 100 /Basgd ,ont lae h§pdiheesiseseonmgr $n sligher ef phe i findidgs apoimf iradeptns

rich in 5a and,.5b, r ectively, were,collected. Deternination befween_the
di ast er eoneP&HES aq{dg?E @ﬁ%fag‘@%f’& REA SNI\?%."’“T%eStghﬁ‘rzfsf}hsi‘s'ﬂtﬁctcf”diii (lgg‘?]?ib =
5/ 1) was ugedcidiasd)eth®! b ENPHAEE SSomBPHRNYs COHMAENGrERnt 0idRGhtich Zwas

mol ) and diethyl nmalonate (0.76 m, 1.2 equivalents) were dissolved in 3
m of et hanBbtaiard faronebdpn attempt of tniepaningiaccorponas whirdd hasopwitgectara

of 20 %sodijym Gt t%q)ﬁie%esiﬁe? péfl Q{a\bfi‘lliﬁ:'att%) th\émrlz?me, and their suppressive effect was

confirmed not only on sporadic Alzheimer’s disease’s amyloid production but also
on amyloid production involving a gene mutation of early-onset familial

Alzheimer’s disease.



cooling. Cooling then was term nated, and the m xture was stirred 20 hours
at roomtenperature, and then poured i nto1g <ol d aqueous solution of 10 %
citric acid to termnate the reaction. Extraction with ethyl acetate,
washing with water and then saturated saline solution, drying with
anhydrous sulfate, renoval 15 of the drying agent by f||trat| on and
purification on aAsyariets of@cptideike ¢ampgunde sidele haws ancaming B idgsegyence

conmpound 6a r Qund. 6a 13 e,
3.29 mmol) \ﬁb&sﬂl%gl ssg?atg?j&altég%é()@rﬁldgﬁgge%ydra ed&%ﬁﬁano'fg&g?' Creta\?érbélt
added, undemaeiifitd ng stabiliee theGitzoah dhaichoxisierétade 4nHibitidg 2ctigitlyy ahgnbs)
and isoprop I i 3 20 equi valents). After a five-hour

i.od 1.8 m
stirring at X‘GB‘E%)I gﬁ? WH?Q?e\ﬁésthEdﬁF? SAVEEPH g’l’ﬁ1 exemde /f FBﬁ]b@r efrppeundng
then 7 hourgs ghe 80 wWhi€R drhEmii%d 'a@i\ﬁf A ARy - NI:Eh@HFe@@t g\ ntfl-l‘@B\ﬁcfn‘?{ (feg sh¥

pouring the mxture into a 10 % col d aquéous solution of citric¢ aci
Extraction v tIhprChglI wiithe taa tdiffengas hamgn@factldermmm batingea, sonijampropeity

sodi um sul fat e th ent trat.ion and 25

evapor ati on ?ﬁdrflﬁég ol%eeﬁ{ (lb’é%@péxélrc&éfzﬂ %’d’g‘gll‘m Pt ﬁtﬁqsb‘?’ltyusa}tﬁﬁnﬁe ore
silica gel @eéme(aos@;fuﬁtahyﬂn gretai®@ bexanence Jof/a?»)hygms@y tgieugl r@e@l) and
conpound 7. Yield: 0.8 g (63 %._ Lactone-ester (7) (0.78 .0 mmol ) was

di ssol ved i Whighhes1s Vrﬁ‘ecé?tadF dnhutingRstivity. oRoT egampley L dV%lmﬁi?cﬁfftﬁ(FdE
(4 ) ygs W%IHB%Mé Obé Qﬁbgh Ha%i“@%usib{lr 1 aAla %Q iio Ile;
tenperature. After a15 our tirring droxane was elapdrat e i ond

resi due was Spoudoedhrntidadfoc dMet; 0GL, N/HCIIleaqndolml dot lﬁla;orA,rg&m:ﬂ éﬁkrﬁetleﬁ;,

with ethyl aceta The organi c | was washed wth saturated saline

sol ution, ahtR &Ff“gﬂyovgwti‘gfﬁ’ﬁﬁ‘? %‘Felzrfiue at If]iols’ctg)rnedA'a‘?de}-%8 I%thogdf‘%éﬁ’ﬁaétt‘éd
this gave atigs uee aRrpdiedn 6fofl S ANENOX RANYIHCLAL Al é,ﬁhonTchbﬁ E@fuﬂlN@%ﬁl y
di ssol ved in toluene, and then heated on a 95 C oil ath hour s

to cool dowmanke rerjaced with Reoaferitas beersraposted: that fthe Iﬁcﬁﬂ?ngmdhyd Poateiand
a hal f ur relele! t [ red
usi ng afsspl I ?8{? S’Z‘E’“ g‘f&%‘(@ thﬁg%gt?%ta{é’ﬁ ﬂcexane&%li% ‘g?ﬁ A(S‘O&t %ﬁg plaltg |g Ha? e
appr oxi mat e“sidntl%roo(thw]esu'ggé}at@f thdte spechdacvsriafit proteahh has ohjphendaffiddy to

correspondln to.th r oynd (9b; rres ondln
Co the” upper st ki oki. Wk i oy iRAB o Rrissphy Hryther <
Conpound 9aMddterégC-L; 18chHomild,-Pag d&&P! Yed7DBPe Safiyldl %@eﬁﬁ%r Ptedd 1
N sodi um hydr oxi de aqueous sol uti on was added dropw se under ice-cooling,
and stirredMFYationhBisreases ?@a}ﬁltiemféﬂat‘w ebeplifie jevgly ieod imdgeseapoptosis.
termn d 2 solution of citric acid and
extractaéé(g w?%ﬁ g%{ﬂlogtc):éeq gt@% QZI‘%L or gan ‘c layer was washed with water and
then with a sat urA’se‘awsmlamrmlsdbmSymﬂn,esamgemmmmpeuddwﬁthaIpfre$efnt ihvéntésred

and concentrat.ed, th s | n r ox oxyl i CI d Thi s was
di ssol ved i AREnRyHI% gin 5’?‘%& éc‘g{egﬁ \%n %"6& o, ome of
1.7 g, 25 rordhhry tskhlllltm' dlhémehhy&am | prepafd Qi %n@dlc&ngouﬁa ByDéarriing BIYAP

(25 nmg, 0.2 nrnol), stirred overnight at roomtenmperature. To this was
added about Synipesiss isplatiemopurifigation: iste-o2p fesirgb it ualse nassidle to prepare a
reagentss The H Ry a Oy a
ext ractoy uehPePha DA ShriBhdof g Slebbhe iffiric” b5 pbl o
then with sgemnetat mtogdimaeoxschbq;hmﬂogr dilieichgva &ﬂms‘spdbhmlyskrid\m Q),erfsle|shﬂjheds
and concentrate Thi s (di onpound s di,ssolv d in acetic, aci d and
stirred forEaCﬁgu?'ga%té é’r‘rﬁtélfsatlﬂﬁﬁc(ﬁ‘? vjeabreellfeos plant %él(

confirmed byhéihfaa&n@'d\tﬁeﬁ§ in|&9 be agdrifGrindt, X td# 8xampld eih L8ENRInc @fwﬁﬁeftlhé?
acid under 25 reduced pressure, purlflcatlon using a silica gel colum

(ethyl acet Examplssiaat will he gleseribedsusisnaiter, shg| ethep. rseglngma% be used
nt h S l.s0 rti sane pProcess

1" Abov gatiselh W30WENEs BRG] bonosbal ) Molicptle, SUBuRREF fREP e

[ Synt hesi s pérfotydedcisl d)asmmdAby d:nﬁﬁbjnngfa Icemlﬁ]\/bﬂlonﬁra)lﬂyﬁhlmdﬁowﬁtrhaﬂﬁids( sudp

m) was placed_in %flaska ol ed d? - 21 (-15 To this was added
soc12 (40 nf§ BPebRwdEloxyeRy POy hrcAthuy ?fé?%rfiaCFleaculi%M bverafatian, lkealing y

added, and, r#ddnt NEcRO! te2@tibR! Mp@Rligshions! | Gii&d 8L rRAMheRRLA 6% out
ten minutes later, further 100 m of anhydrous ne hanol was adde 3
stirring was continued over ni ght. Twenty hours later, 5 the solvent was
evapor at ed under reduced pressure, and, after flushing with methanol tw ce,
di ethyl ether was added to the crystalline residue. Precipitates were
collected by filtration and dried over sodi um hydroxi de under reduced
pressure. Yield: 24.23 g (87.8 %.



10 [Synthesis of Boc-Met-Leu-Owe] HC, Leu-Owve (5.3g, 29.2 nmmol), Boc- Mt
(7.64g, 30.6 mmol) and 1-hydroxy-1 H berzpgr+azole (HOBt) (4.34g, 32 mmol)
were wei ghed into a 500-m flask, and dissolved in DM-. While cooling, WCD
(5.88 m, 32 rnnol) wad added dropwi se. 'Iwo hours later, the m xture was
pour ed |nto a cold 2 15 sodi um bi car bonat e aqueous sol ut| on, and

preci pi tati Al é&t}@%,aﬁ@%ﬁ@at&ﬂ | eracki@NbPYT heating.i dacarhexylasihad qmﬁhmahem
They were dj e i d S tth Q.2

v oot or | ERgel? ekdhar U, Qb AR GRCe Ty BRACHAD, B Hiethortp
sodi um sul f atgploykidt Br winepenah i adinthef stirhetusal \temtp,onphac bpithatcethpyusd af she
were collected by filtration usin exane. d.over 20 phosphorus

pent oxi de, PH&® %He%%%dﬁrﬁ?q(‘e?%?ﬁ §a6tl’5fia% dtheyyisiqy.angy the pumaty. af dhpe

[ Pr ocesssfo;eﬂ&lﬂ%rgg\égﬂd Wit §r&PSeps9. TFA was added to Boc- Met-Leu-Owve (
1.09 g, 2.89 mml), 25 and 10 minutes later, the cooling was term nated and
stirring was cont Theedofiourg@ ofi thetrrssent m@omwlermﬁr fnaude sTEA madifications
evapor at ed and d/ di oxane dded. After

9 |
several times ctllél%%enl\lfaotrlygégl\i/;\lnp tﬁ%gﬁg}?ﬁt es@on%ren??égf%thoq ’0 t&‘u"%ez%r uRtREpoting

reduced prephysiealyeiemacas Atability]i @lode Or Sclv4i96h th ase W&Hyoméﬁﬁ%ds)staﬁﬂlty
[ Condensat i on Reaction] To the above hydrochl oride (0.29 g, nmol ) were

added conpo@hd ingtapgitysy to gonditigping te metppeimm(ande rﬁgdlfi@aggnrf%rgguéﬁ@om he
M Xt ur & \aswhich %guséjé ﬁﬁgké(ﬁdof Qle% .(3 1;10&{? éf 10%‘&1M gl |f%%ée§t%nt%tm (orél 1S g

1, 0.93 mmol) was added dropw se, e co ng t
was conti nuafcbladmtgotrmaspmmﬁam L&roeossT\nbmtmodtbbr&nl bawmier. t Faeninodifieatias for

oured into_a oId,,2 ueous.sol.uti on of sodi.um.bi carbonate to term nate
Phe +oact oFceiRlsh el £S pafiin Bl b AR SR OR S n g SEaben &, BOUHE Na of
with a 10 %ied t1ifnidel sbid¥yearyar GBAMrSa)s-19s- 30k U ig00In- Atgwrﬁ%gl (BEQNID *No :3)

sodium sul fate, concentration and purification using a silica gel colum

(ethyl acet R&MEZans R 1H8) Aav¥oesaptihaniiA. & e%wdn $.55 (D3viKp. protein

4.
s wat delmRatpuds DOy of TBRELa R otES pfRRP LBt Bl SRR BES,
by af 24- [1:)3 ﬂ569+ I¥72hg }aylh?gmg t@mguﬂtmgseq&fdmgeltm;?pjmh:faﬂﬁeptgie Béthd on its
) ave o, 28 fFaud P sSFebling: SBPreRyRIIaIHo tre €iog, 6o dr ppoprt Abgouh

the starti nghémbioxd Blaif %@M@f etslaconslé é eﬂréaehﬁ eisre-dhaiehtlfRbG target
(YMC-ODS, 15 acetonitrile / water / O. FA) , Iyophlllzatlon gave the

ai ned conpofiigin Yhebrinios my (25 9. ESI - ; 590 3(M+H, Cal cul ated val ue
590. 38)20 612. 3 (MOMadr modifications of the compound of the present invention include,

acetylation, acylation, ADP-ribosylation, amidation, attachment of a flavin
compound via a covalent bond, attachment of a heme moiety via a covalent bond,
attachment of a nucleotide or a nucleotide derivative via a covalent bond,
attachment of a lipid or a lipid derivative via a covalent bond, attachment of

25 phosphatidylinositol via a covalent bond, cross-linking, cyclization, disulfide
bond formation, demethylation, formation of a cross-linking covalent bond,
cystine formation, pyroglutamate formation, formylation, y-carboxylation,
glycosylation, GPl-anchor formation, hydroxylation, iodization, methylation,
myristoylation, oxidation, protein hydrolysis processing, phosphorylation,

30 prenylation, racemization, attachment of a lipid, sulfation, selenoylation, transfer
RNA-mediated addition of an amino acid to the protein such as arginylation, and
ubiquitination.

Furthermore, as it will be technically easy to perform structural addition,



[ Synthesis of an Isonmer of Conpound 1] 20 Using the aforenentioned isoner
(0.18 g) of compound 11, condensation, +empval of the protective group, and
purification in the same nmanner gave 46 ng of an isonmer of conpound 1.
ESI-M5 : 590. 3(M+H, Cal cul ated val ue 590.38), 612. 3(M+tNa). 25 [ Exanple 2J
Exam nation of Solubility The conpound synthesized in Exanple 1 was

exani ned f oplteraficgplogbyylistijution sinaprderaty fadilitage dejeqtiasy es qupylicativm pédbet s
are shown i b e = . Tabl | ybi lity,0f the ound
Sol vent Concg?l{rjr}’g)tul31 gnéﬁ%%e%‘%\rggﬂ (I)I%lvﬁ%%é)gn?l?éttgi %T}lt &é" rﬁslwélll fo*e Sad AR ObHHer

m Physi ol ogifwadtion, anysprdodnePbbtiihied ehtmfghesuch processin@ DMENhITRd hibtthe scope
--containing_10fetal bovi ne seruynDVBSO+++ +, di ssol ved; +/-, n.earl31/

di ssol ved, Of thg,Prefens dpvaation. | BRI thespeqns: of thenpesent Bivepsrnpviloalgo fall
Acti vi t y5 Thgehivaal RRG3Re € HUSREtN §: %@ X |14 secn eot:k dey
sequencesi n%f:{}s co1 i né; regeigg% Ps shc}\%\n rggﬁlgeE% %gpl@(%mgfm%%’ hg?igg}etea ’
screened fr @rgadactbbiflalse balkalinp rfpespbdtdsegrant Re fdeadedtr af mofurghdsutizls hkenn
by a conventlicgnal od, and its entire nucleotide sequence was confirned
by a 10 conve ’t‘iub% net hod. Briefly, about 1 g of frozen cerebral tissue
was phenol -treated and the supernatant aqueous sol ution was coll ect ed.
After repeating this process, nmRNA was precipitated by addition of ethanol.
After di ssolA®%eedH 20 MM tris-HC, pH 8., 0.1 nM EDTA, cDNA was

synt hesjged wi th nev, j i | j,00- rl NA
as a te%r%l ate. Af fA‘ glrﬁg%&)rdgrrr%g 2?#%@%3%1’%953&%3”%% %@‘Z‘nsﬁ‘g{‘%g?fng%
obt ai ned si figpne tls¢ camgpednd@fithe prescne iplattn, douddrévaivea raeldorc @dmyBEsition
synt hesi zed wi t h DNA pol ynerase. .The, doubl e-styanded ,cDNA was then

b1 unt - ended PAPEYETs. BRATHERISES TROPBNGY At BULCRTRIT o eridb CHytiate: o

into a ECoRels. | 98tdr sk Unfid BeidSHMIRE) RréfetBbHYS atelesd ikt Radidl tdkfies,
adapter was |1 gated usi (r;% ligase. After 20 renoval of unreacted free
adapt er by gerefnreferablyon andimast preferablygf amineaeidr residnast f Barifigation ngapNA

| i gase, 1and ] N r d. | a- phage.. usin

packag) Hp. kit e ol P LI B RAGh 1Y LA el el RIBRiF. M Dingt e
t hus obt ai néd, banthd heomspdwid oof chet presany idvesitionol itdedft atredtsphbgivatias vsed
as cDNA libﬁaré@ Far. APP gDNqA cl oni n?’, ol i gonucl eoti des.that were 25

ant i ci pat ed WEEBROFHOPRECEHEY HUE PROHPE W reSTHaiye nydne LUISaRgY expesetp
and DNA ki nasgritar’ Sdditidrcehih ltAbeliemhifiu ok elel AP sas-HeODePhe [t@EmPFHcinity"
(plaque form ng units) of phage were allowed to form pl aques on agar

pl ates, andrefergghto hereipgneqny @ ragemeErteiding PynyPote freqbinm acidshiroph dge
DNAs t StLUGl tQnide ey t tq single-str ded[%l)\IAsby
al kal i h?(?eattslr'rgqeér%t’ (8,1'}1 E‘?ﬁé nyl %@%ﬁﬁ?gﬁygg)tﬁg{%%ﬁgqﬁeﬁﬁ éiﬁlgcﬁﬂréno%e carboxyl
neutral i zedternoinwisi ch, after incubation in a solution containing sal non

sperm DNAs, the 32P radio-l1abel ed 5 nucl eot.i de {)O&ES wer e added and
al lowed to hybridifZe FEP2H58n 80, Y TANSRESHS 3’@@ OfhePe BT e p@EIY o the

i ncor por at egrégent hewphage aneasoaerivitivener Adconipysitant i@dasporsiE @Ldelﬁ%iNﬁAnd
conplementary in their sequences, they would forma double-stranded DNA.
The nyl on nEfbteaR@etas afprementisdamunoxasigysepnpnre gnhthoviginitsobthe hrsitadar
plates gorr g?&g%l%’%s&? amsz; &%&XM@C%&&&Q@&@ ahtibbafls thiidqghages
carryi ng APP gene ragment) . repeating this process, a single phage was
finally obtained. (I antbedy thet eqgeincs tiod thdeenAtdPagtrecarhoaypetalieds iofit 0

t he phage r m.n b bl j ¢l no t hod. APP gene was
efficientl W"ﬁ'&%‘%%&gﬁ?ﬁ?ﬁﬂ?é)lag'é%l‘ﬁ?ro?%é?ﬁy(ﬁs{&v\hl chis a cultured
cell line of sim @) khdBgMbSAPTthak Nrecdghies LiROI&LIAE 1B8afRlUSt M @RI bOY
(I'nvitrogen K K.) accordi n(% toits protocol. Briefly, 1 u&bof APP gene was
di ssol ved i fernmigug|of yalfadllepdor Thy-Xaktllgi Y- 18- Thr-beupbE HeNGsht), and | ef t

to stanghfor 15 mfutes 0 e [ I al 4 ul qf .
Li pof e(r}g%m ne di rsnggl %/Jgdﬂ??\b({iﬁlo%élt g%%éf#gﬁ@ﬁ %élgﬁjema\%\gtglep?%g%? 2‘8‘.““ % 0\I;vas
t hen m xed WwetivdlideARPEu-dgrd ysdlyst (SBQ IMND:1ef,t to stand for further 15

m nutes. Six-well : . )
(4) an antibody that recognizes the valine at the amino terminus of

Val-Met-Leu-Lys-Lys-Lys (SEQ ID NO:13),



20 culture plates were provided in advance in each well of which was pl aced
800 ul of culture that had been prepared Ipyg culturing COS cells at 75 %to
80 %cell density in a DVEM nmedi um suppl enented with 10 % fetal bovine
.serum and then replacing the mediumw th OPTI-MEM nmedi um Two hundred ul
of the reaction m xture containing the gene were added to each culture

wel | . Twel ve 25 h&Uran smtiodynprepaied iRynusing pe gyeligen chwmprisdng ratwesst two
changed frogut: - . i i ng. |t ng t 10 %
Feral bovi nerhes ohebisl AR MATHERTHA B0 Beldy FRRHRRERANET e SedlidiRed
t hi s cul t ur desdrileedciontip o (#) atbioaened i n Exanple 1 was added. After 36 to 48

hours, cul ture supernatan s collected, . transferred to centrifugin
tubes, and 30 cen&ﬁF?%@’éHi’ﬁ%{\ﬁi@,rﬁwtrmﬁ%tﬁ‘? ta@ ?Eﬁfh’f“f é}ﬁ?ér%t%@??&ﬂn%) ar as
m nut es. 5 Then SHRAIMMAAABEICHRS BisiRd 13S0 rédEliR TROT @t dRY%iARBKSP] dmﬁ&fng]'ar
The shorter and the longer anyloid protein conponents contained in ea
sanpl e can becogagiomat aify et eaniibedy uds ngdetecmmmst cithréyghay giutdisle Bin®@#n
kit for anyl o'gd - iZES Erot ei.n_ det eﬁ,Ei ngti on,.(KHB3441 .. Signal Sel ect TM
Human (3 AmJPSRERFARORY| ERGHOPS or TRERSASL epygHePPesiice T SESSINg
Ayl oi d 1- 4QubkiaBfiallit greBied SRS {1beemabbanal of iteresCANaldSAY otHd08Qatih SA
kits for anmyloid determ nation included 96-wel| ELISA plates coated with a
primary ant PB%W%@?%B@?%@?W@é“SthPrW&i d proteins. Follow ng
elimnajong non- Spefid i & abf IGRALANhBOGmpERRH! 8N ndYprbbailerfligtS 48! its
non-speci fi c bl ocking reaction, a sanple dium containing the arryﬂ oi d
protein to derivetaegueedeqmspesition ggodiiheralond bewiths aalarvies he mdyiclieisobound

secondary anti bodi es. .added., The secondary anti bodi es consi sted of two
def erent  anfi bY e"%ehlfﬁgli lﬁe{ﬂm&f]stainﬁlgﬁ} eﬁjé?%/ﬁé’é’ﬁ ?rhgg?%cet 9€8§ FYugpnt, an
anyl oi d protftihsdy i prémael Dyt AiviuEHOht 6 hambk Al shdf Bt @llMlaN nbdith Otdionks
the longer anyloid antibody, w thout no cross reactivity. The difference
bet ween t het® wdhamandiggnpr ot Eithervise hngwdwnceesponge eseare hef  inthiaedo by
am no agtd i TEYo]| i Lhe) at,thei EDOXy .t ] .

Theant | body Tha g bAEE SBHRIARE n R R B oiel Pl A8 O, Bh e
t he car boxyExaempiesofa aadrichen]l theantofzodywhidt ndgieetitalar Hanitatiberis isiposed

th ht t i t.h | api ne. Th f the, anyl.oi rqQtein
ot erm naci SSe S ok i By el o e EHES: B Uik RESY abride) B Brepmop
Conpound’ s linditdal to)reellAtdseY physiolbgiddb@alink PbtiFercHOPMAI S16 2lcaB s AG34 Offaltl se,

of A(342(43) A(340Rati o of (hpg/ m ) (pg/ M) A( 34,2(43)5 pa%/ m ) (pg/ M) A( 34’2(43)/
A(i 40/ water, glycerol, ethanol, polymerized amino acid, albumin and a mixture thereof.

566230, 130855157 BarRS Kk By JRELo Rl e S0 A% T98E Failsp BEiksos
igTo;rZIbl e 3bGumesuctd: sAlpriydionarantisidyvinay be2ohtalidsi ini e foameds 2l 8erRA by a

ALNbck- - - t r BEPHEN: B9V R- Ty therh 0o BRPbEBEE N RS rasiersio SRy PP EER ShSEBHTA 80

084t ypeAPP68xamples of preferably means include immunoaffinity chromatography.

Production of a monoclonal antibody are carried out either by first

25 harvesting tissues (e.g., the spleen or lymph nodes) containing the antibody
activity from animals or harvesting cultured cells immunized as above, and then
introducing transformation into publicly known perpetually growing cells (e.g., a
myeloma line such as P3X63Ag8). For example, hybridoma cells prepared from

the above antibody producing cell and a perpetually growing cells are cloned, and

30 a specific hybridoma cell is selected that is producing an antibody that
specifically recognize the novel compound of the present invention, and the
antibody is collected from the culture medium of the hybridoma. A variety of

techniques for performing this can be enumerated such as those described as



As evident fromTables 1 and 2, the inhibitor exhibited an inhibitory 5
activities of about 71 %for A 342(43) produetion and nearly 100 % i.e.,
about 98 % for A[ 340 production. About 98 % i nhibition was achi eved even on
the total amyloid protein. Thus, it was reveal ed that the present inhibitor

has an effective activity. AIthou h it is arare class of disease
conpri si ng Mb’;ﬂ dempe mgthog ofKohdera G. 1and\ Mﬂétqﬂmrcs (H9BDablatenes 856, i4AH-BPTbr y

act L ViLY, on A uRO e PO e Ayt 831 L 0o la ReAhel TEre

di sease was o examn ccording to

of i nhibi t0|[®olacett|ah Mynaslohbbhntibb&ids ethd bénokirtheiafe ALhURNGSs, Was. qhegs)ed
on Val717l 1% mut ati on of anyloid protein, called London nutation. On the
ot her hand, ‘8’ &- doubl e nutati on discovered in Sweden, 15 Met 670Arn and

Lys671 Lgu, inhi b'rh@r%t%dyvin%}ﬂu\ﬁﬁédaat%% Iﬁgy %efﬁée&\f&‘l{&eﬁﬁﬂc QL g ﬁ%a{%%m

A(342 (43) . On each nutation .of the fanmlial disease, nore than about
% i nhi bi ti oAndeguarditetivé (ﬂet@mlahtlanwfdlfd @rodorend @i, th[slz_maﬁphteuwpntlon or its

Det erm nat i nof | nhi |tor t|vt 20 In an na n 3 full size
marren " app o SR%utd't dkedh¥odthh Cilnding e I BkOFraPGp et PG fen of the
prot eol ysi s ceppsusts N@tizing rkﬁﬁflitﬁlséhr‘i)hﬁsﬁogﬁﬁﬁh\yag eryef ahﬂ%o@gﬁ)'nbﬂtl@ﬂecp fabove
[ 3-secretase and the second-step cl eavage by y-secretase esi d

y- secr et aseMahPerenvsited toea hman-tyrmanibedieusingst pgbé@yd@mw tesharioee.
suppr esm on of ar%kagé ﬂch }pt‘&fe c phﬂﬁa'& tﬂe Hloers EE 1}1\%&{&({ %E‘ 1¥s QSP‘QQ&& %}e

that 25 the inhibitory e fect e conmpoun the presen hvent ron i
due to inhi decoroposifioy- wpmmt,eaxﬁd)m spmﬁcdaatibody mhltheml havm’g an activity to

3-secret ase [ - 27 ried out.in the sa manner
o Exanpl o ShaRREThE RHEEE AT ABB gmpquiid af e aertt (PERPRedrs BeaEAEaL68)
whi ch | ackedecorapb¥iBBAT pARIURE, bFr®M1dehdl ak Sa IRaR@altliicofffoundl tdie stidkiing of
stage, was used I nstead of APP695, and anyloid protein'thus produced was

measur ed. TRRMPEYHHS dn seardhelwmyleid peotes-indvibitgr dawgs and also as a means for

15  such screening.

By administering its effective amount to a patient of Alzheimer’s disease
or a related disease thereto, in a pharmaceutically acceptable carrier or without
use of a carrier, the compound of the present invention is used in order to
control the amount of amyloid protein production, thereby preventing or treating

20 those diseases or ameliorating their symptoms. The compound of the present
invention may be provided in a suitable preparation form that enhances the
efficiency in the transportation of the compound to the encephalic tissues.

While a species of the compound of the present invention may be used
alone, a plurality of them also may be used in combination. Moreover, a

25 concomitant use is allowed with other compounds which are beneficial for the
treatment. A preferred form of a pharmaceutical composition for systemic
administration containing the compound of the present invention is an injection,
above all, an intravenous injection. Other routes for injection, such as
subcutaneous, intramuscular and intraperitoneal routes, may also be employed.

30 Another means for systemic administration is transmucosal or transdermal
administration utilizing a penetration enhancer such as bile salt, fuchsine acid
or other surfactants. Furthermore, oral administration is possible when

enteric-coating preparations or capsules are properly formulated. Topical



5. Tabl e 4 Conpound' Inhibitory Activity -3 DMSO nhi bitor 100 M nhibition
rat eAp42(43) A(340Tot al A(342(43) A(340Tot-al Af342A(340Total (pg/ M) (pg/ A(i (pg/ m
1) (pg/ A(3(43)A(3m ) (pg/ M) m )1C100127944107162100162518985 I n the
-experinent using a G100 APP (wild type), nearly the same 10 inhibitory
activity was ohserved as was in the Sweden-type mutation, i.e., about 90 %
i nhi bi tion PEminfstedionef aisda ph@rm@pwml%ltqompqsmom[mlzo(pﬂsynble |whichahay
case where Iy, t at is present, nore than about 80
% of i nhi bi Féﬁ%g&hﬁgfeé?ﬁ%ﬁg efg?%:é grdo uction of anyloid protein. 15

[ Exanpl e 5] Synt hEsampids dhassagrethvdistuBidin a0 ditiBodseto el cdlapolind B lthe
T- But - OCOThr* Leu- Val - Met - N Bzl, (wherein, "*" indicates that the peptide
bond " - CO- NPE®seBEt \iBXFRNEPR THE aferivaiiveseyor s despmpasiion ¢ ppraducts  include
hydr oxyet hy LR ‘%HO—E d h ro h h
IS convggrteggdflglrg- but ;";llsset’her(g;hglf’;ttétw:é;ntﬁr#gglltnz‘c”'tedggfbé%;j T%éh gé@%&g}l %ég fhc?-[l
synt heti ¢ 20hswhetegraitowmiVesteri blot emalysi® anBRIISR; e‘a:ndnﬁ t&lycpeccnnhmmods
were synthesized with regard to the configuration around a-carbon of the
hydr oxyet hyl ene group of the conpounds. Qut of these, the R—type conpound
i s shown infmhenplspula ( 1a) . - 28 S~O—|~OHIIHON NHU-=~H
p O~ 0OO0O1 a Synthesis of Al dehyde 3 DCHA salt of (49.5 100. 88
nol ) (Bachem 123¥dule W&spltfﬁg%mmatlpﬁ V@iﬂhlgﬁr degaibadein fm@h@ﬁ detafrhplow with
dem nergli z t: t

wes vaShed o Tnca 2 ArHIEL i Rfioffd e SUEE FodQlel bl el Bk A EnlifXSE
dried with NaQBﬁﬁtedamdhoaéb&ampkrmval of the dry| ng agent by filtration,

concentrategd.to give a iI resi The re was.  t 0 djissolved in

anhydr ous Tﬂ’?—;‘a("%g]l@ ﬁ1) g eéﬂs ?fdt%el%m&po‘éﬂ ?Hyya{gﬁ{%}ﬁb‘abﬁ{s‘fnat e

15.7 m, 121 nmol Bowa,%uaddeme@mavmm (Widrein, a‘*’iﬂidibﬂdé%eth%Tt'thE'ﬁ’lﬁ)tﬁ‘fe b&édC
NaBH4 vvas added and, after stirri ng was continued for 10 minutes at -15 C

then cool ed“&SMVHS betgean thrilereendribe (Eos rmlpcv@mauaéwdmmﬂene group
Fol | ow dr ddlj n 0 h 1

el 2 EHORECAUS] W skl 8L LAl (F0 Hnokl, Aheme
t enper at ur eshoﬁd'vnem Exgalpes dtbonTlé cohgpanids ents, cleodenaitt wdidcinithé (ﬁidﬁghratmn

acet ate, washi n loric acid, water (three tines) and

sat ur at ed pﬁJF(?q’ ‘?Nﬁt C@r%f’ﬂ "?ﬁg &ygé?xyeﬂlflglieﬂﬁ EhPER rRﬁ%‘gﬁﬁteélnHleeBatﬁBFat T
of the sol veftuclaéefane abfdRind(i8Shewn dtHd raiig (9. of this al cohol was
divided into three portions and 13 g each were 20 subjected to oxidizing
reaction at a tinme. Briefly, Z-Thr(tBu)-of ( 13 g, 33 mmol ), after

subj ected twice to the process of dissolution in toluene and evaporation of
t he sol vent, was dissolved in anhydrous DVSO ( 120 ), and, after addition

of triethylamne ( 13.9 nm, 100 ), cool in er bath at 15 C
Sul fur trioxide- pyrldlne co i i

(70 M) in 5a ther Iask_
ZThr(tBu) o}
15 C wat er ath reacﬁlon

he éq{juti wa addeg) dropwi se to the
S oCHsurrlng in the

20 (1)

L-leucinol hydrochloric acid (2) (9.87g, 64.2 mmol) was dissolved in 100

ml of acetone and 50 ml of water, and, after addition of triethylamine (21.5 ml,

128 mmol), refrigerated to -10 °C. Boc,0 (20 g, 92 mmol) was added dropwise

25 at -10 °C and then stirring was continued overnight without cooling. Acetone

was evaporated and, following addition of about 500 ml of 0.1 M hydrochloric



was term nated by pouring the mxture into ice-cold water. Extraction was
carried out with ethyl acetate. The remai ngng portions of the al cohol were
subjected to the reaction in the same nanner. Al the ethyl acetate extract
was conbi ned, washed with water and then saturated saline solution, dried
with 5 Na2S04, concentrated, and purified using a silica gel colum

( AcOEt / Hex=2ru extragtign wafecaiiripsldow| withy o0 (! 9f ethiybpeetapey, Thy ¢rganig {ayem

t he carboxylj i t hasi . DO 4~ . The a >

di vi ded i nt (k)”l at%v\o%hg%%e@mv\gg I%"Ebﬂ%fedétggtg% ISCrgg;gctu‘? %tr?('i %n%‘lil‘t%\?m %%%%%E’o(sglme
(anhydr ous, s@dion ¥ tees oatidedntiodded wgtls asthytrdiydsodiein GAlfatd. N RaillowingnHe
heated to 50 C and stirred for one hour. To thus formed dinethyl sul finyl

ani on sol ut FERRs® Rrcd0ine %%ﬁ%y&‘?%&ggm%olaaﬁlj WS SOt ate g ePREECRESR d
on ice. g0 thifed\datagddrs 2 sPMEGS0bHEA @BIUMA Mish gf e(l’@l@é‘ta&/ﬁgx&le'—“lg%{
mrol ) dropw se (over 20 seconds), and one minute after the start of th 5
dr opwi se adghye the aimepHrorgpoundd oRo¢-krringl) (3bf elhdRt&Rp{9L 00)12. 0 g, 40.9

mol ) was added diopwi r m e). After 4h ropwi. se addi t i was
(i shed. atirri npoudeodahl I g e s Himefloh &8 ehisRed P8 PfieRs td, e
and the reapurgsl with hedon gad.edt aspdissolvgd tihedifethylsalibkide (@6RPdHtedf 200! d
water. Extraction with et hél acet ate, washi Eg w th water and saturated

pn

sal i ne sol uftlb@ndn aftee agdidien ofotrigthylagune ¢ (B2 amby P8 madli qpelesin & d Saffe
concenty@&ti 10 - . i es,. . i

car i ed bt e e Do SR R Byriind Bl s
these two serile9 wimoelpacts dissolvedeinc dehydraded RMBO €D salhgnal stitriedafogel O
colum (AcOEt./ Hex=1 [ 2 and further purified usin silica gel. colum
(A1 P Pyn R dpgedbeecd fipcdin; 2 Gbafibk ot 15 i i SonsEon iRy,

Synt hesi s ohd@eddevipwlise §4: mitigteSpRxtheCeMA oA bf [Boc-lebcthdl (3)2 And, ARt fuv@sr
di ssol ved i n anhydrous, ethanol ( 10 ml) and, after addition of diethyl

mal onat e ( 3SHITME ob8 mipytes, thgdrastigpmyxtyrgavaspeuked ingo d§6Pimyof caldoyagoEt
(9.6 M152%40 ElifinatdAfie 28805 ARMoNing MEracBbhOHith SR UCCRL! fd refhid 0
%citric acid aqueous solution was added. Extraction was per oFmed Wi

et hyl acet alayer amds twashedhyithadet avie hiydyemhlavas avidshedter hhdwedteratdd saliea
wi th saturat sal i ne sol gti o(gf. écjri. d w tg NaZSOQ - 1?0 concentrat ed,
and puri fi eS8OUIORgh 1T 19T 8 g&ied oy XAFRES SRYm §ulfateyppd qanopntrgted ¢-
7.66 g (89 Yter Symbhaisostind depimpoaicht ( 6Phrifibatltie 1Ry la 881c8Mged ogeh- SQuthn
17.5 mml ) was dissolved in nethanol (35 m), and to the m xture was added
1 N NaOH (3% )8 d¢tdphi asstatai hexance “cddP) isive At imerl, pomgonpd, Barolew-Ht
room t epper alidERyde P, Myididr fo 985 gaoaiegd into a 20 %citric acid aqueous
solution and extracted wth ethyl acetate. The organic |ayer was washed
with water and saBodaimedyshiden®2so%itinoninaral ed), iplowsgdramovid fuhtad.83 @and
concentrated.. Thiis.was then dissplved in toluepe (50 e d on an
oi | bath to g8l oélna‘fase}plﬁrcﬁ?gs Stgtaé'g?ntg@ISUeh%%abss @M&%@S&E&&yp&@ ed
pressure. P8I il); aindothelsiiithre whé ithen Jedat€@Ittns0 C6¢ Grtedt=dnd hdurgavd,
conpound (6'). Yield: 0.95 15.5 %fromthe ethyl ester). 15 Synthesis of
Conmpound ( 7f9llowing additiqgnef 'Efé dehdrated, 6§ WY tg, this, Tooleduin ioga s Adiodatiew ef

i n anhysk ou (3 )18d 8 j : ) S
added dé}%pwfcslygkf(tggr %olfngnﬁ‘?’g@ 2? ?ﬂ Sf(rgi (r%g g‘?fi -@%ééydka%%“@e arlt,) ot
3- br ono- 2- neihytgs afparidie(B8T ofl the mddlitiomul polwdionaafddaet-bewt s {dldehyte) (Hs(2.0

ti d at o78.C fpor. i nytes. t term,nated by, ...
Caai 1 on-or Es 2t rapel in HafahoBHI R addsy ERRuIRD, AREs s Ehire Alidiiohas
perforned wiwak edpletedetivd enixieivag Wtifdeds firubat etlowahitbuIobablin), The

drying with NaaS04 and purification usié}? a silica gel colum gave 0.29 g
of the ai megcagtioaraiytuce Wgstneured dyter J0QH mg of zolt weker ot terminafe the apaction,

The recgyer edi SERANWREL ARYICLdette\dhsRUE) | f bdh |

under the sarré equi vgﬁence cc??l%tlefi oﬁsygm‘g?}&g%t%g,aﬁgusrl rlaég?%éjﬁﬁgtsﬁgﬁbornogluct

was conbi nethetdertdral griod with abhgdmed ditheshifatet Afe@etremovalYofethd: iy g
0, I ~
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Further, reaction of Boc-Leu-H (aldehyde) (4) (4.58 g, 21.3 mmol) under the same



.30 The al kene (7~ (0.37 g, 0.92 mol) was dissolved in nethanol (10 m),
and 5 % Pd- C was added and hydrogen gas—i ppr-educed to performcatal ytic
reduction. Four hours later, nitrogen gas was introduced to termnate the
-reaction. After renoval of the catalyst by filtration and then

concentration, the - 31 residue was dissolved in nethanol (20 m), and
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silyl ether 10) was 15 TBAF-treated in THF solvent. After the reaction,
concentrat i ér? £adivaderssh aterputispolved i18n 3usilng athandl ddehpdrated)urandantp the
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using s pyri e conp x and triet am ne
i ncl udi ng exoelagd.i dInolingntineal wad tdsxymnadml;tam&ﬂtﬂmaxtwalv\‘rw sdrredt 20 hby(rs at

ODS- HPLC separ ation gave ket 20 co ( ~ . The ketone

rosol ved' | RodB b e FhBReR RaRE R e qald savisoun salEifper 1o diie
reduci ng reagid @9 tgivitnae Nhet VL tRN. ( Bx@dctddid Wit dthyl AzetieY wihthd aadh | Y
separabl e by ODS-HPLC, they were purified by HPLC separation, thus givin

(1'a: TLVM Pptermgnd feemggtiratest salmasalntion; driipepsimanhydigusriwfatel remov

r enoval ;znd o] t p r
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Det ermi nati Qo @i ofrehRtaey Ahhdi.t Yo ﬁnér %remndﬁlderlco%img% Gcel 30 %

obt ai ned above were neasured for inhibitory activity by the sane met hod "as
in Exanpl e 3od1pgnt¢~r@o§yl§t éhdt e, 1.2 equivalents) and isopropyl iodide (1.8 ml, 3

20  equivalents). After a five-hour stirring at 60 °C, stirring was continued overnight

cre

at room temperature, and then 7 hours at 60 °C on the following day. The
reaction was terminated by pouring the mixture into a 10 % cold aqueous
solution of citric acid. Extraction with ethyl acetate, washing of the organic
layer, drying with sodium sulfate, removal of the drying agent by filtration and
25 evaporation of the solvent gave a crude product. Purification using a silica gel
column (20 g, ethyl acetate/hexane = 1/3) gave the aimed compound 7. Yield:

0.8 g (63 %).
Lactone-ester (7) (0.78g, 2.0 mmol) was dissolved in about 10 ml of
dioxane. Cooling on ice, 1 N sodium hydroxide (4 ml) was added dropwise and
30 the mixture was stirred at room temperature. After a 1.5-hour stirring, dioxane
was evaporated, and the residue was poured into a cold 0.2 N HCl aqueous
solution, and extracted with ethyl acetate. The organic layer was washed with

saturated saline solution, and dried over sodium sulfate. Filtered and



eval uation, however, I MR32, a neural systemcell line of human origin, was
used after introducing to it a human ARRP68§ gene into which the Sweden

mut ati on had been incorporated. Table 5 A (340 (pg/ m)Inhibition rate ( %
) Conpound 1 'al00 uM)10010 uMB173Conpound 1 'b100 uM267810 NM 7238
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- CHOH CH2-, 1yB) kaveacompotmed lilnt ¥ieldn®.Bq (6 @).bond is a peptide bond,
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al kyl am de based on C 1-10 al kyl that may carry phenyl or naphthyl as a
substituent group, and wherein the hydrogen atom of the hydroxyl group of
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pharmaceutically acceptable salt thereof.



6. The conpound of claim3, wherein the Leu |located i medi ately before the
Val is replaced wth a hydrophobic am ne aci-d that may be Ile, or the Leu

at the Nterminus is replaced with a hydrophobic amino acid that may be Ile
or with Pro, or a pharmaceutically acceptable salt thereof. 7. The conpound

of claim4, wherein the Leu | ocated i medi atel3/ before the Val is repl aced
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0 minutes at room temperature TFA was evaporated and 4.9 N hydrochloric

acid/dioxane (0.71 ml) was added. After several times decantation with hexane,
concentration to dryness under reduced pressure gave a solid. Yield: 0.8 g
(90 % as hydrochloride).
30
[Condensation Reaction]
To the above hydrochloride (0.29 g, 0.93 mmol) were added compound 11
(0.34g, 0.76 mmol) and HOOBt (150 mg, 0.92 mmol) and the mixture was
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() 3! yZ% 0YRER&pénatlrd. WDy hOurs Illﬁter' whed fisture was poured into a cold 2 %
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S was extracted with ethyl acetate and washed with a 10 % citric acid, water and
saline solution. After drying with sodium sulfate, concentration and purification
using a silica gel column (ethyl acetate/hexane = 1/4) gave compound 14. Yield:

0.5 g (93 %).
The protected compound 14 (0.5g, 15-02011221) was dissolved
10 anhydrous THF. This was desilylated by addition of TBAF-3H,0 (330 mg, 1.05
mmol), followed by a 24-hour stirring at room temperature. After evaporation of
THF, purification using a silica gel column (ethyl acetate/hexane = 1/1 - 1/2)
gave 0.25 g of a crude product of aimed compound (1), with 0.14 g of the starting
material recovered. Purification by reverse-phase HPLC (YMC-ODS,
15  acetonitrile/water/0.1%TFA), and lyophilization gave the aimed compound.
Yield: 106 mg (25 %). ESI-MS : 590.3(M+H, Calculated value 590.38), 612.3

(M+Na).

[Synthesis of an Isomer of Compound 1]

20 Using the aforementioned isomer (0.18 g) of compound 11, condensation,
removal of the protective group, and purification in the same manner gave 46 mg
of an isomer of compound 1. ESI-MS : 590.3(M+H, Calculated value 590.38),
612.3(M+Na).

25 [Example 2] Examination of Solubility
The compound synthesized in Example 1 was examined for its solubility,

visually as well as by microscopy. The results are shown in the table below.
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S [Example 3] Determination of Inhibitory Activity

The human APP695 gene used in this example (whose nucleotide

sequence in its coding region is shown as SEQ ID NO:6) was what had been
screened from a cDNA library prepared from the dead brain of a normal human

by a conventional method, and its entire nucleotide sequence was confirmed by a

10 conventional method. Briefly, about 1 g of frozen cerebral tissue was
phenol-treated and the supernatant aqueous solution was collected. After
repeating this process, mRNA was precipitated by addition of ethanol. After
dissolving in 20 mM tris-HCI, pH 8., 0.1 mM EDTA, cDNA was synthesized with
reverse transcriptase using oligo-dT primers and the mRNA as a template. After

15 remaining RNA was digested with RNase, using thus obtained single-stranded
cDNA as a template, double-stranded c¢DNA was synthesized with DNA
polymerase. The double-stranded ¢cDNA was then blunt-ended with T4 DNA
polymerase. Following introduction of methylation into a EcoR1 restriction site
using EcoR1 methylase, an EcoR1 linker adapter was ligated using ligase. After

20 removal of unreacted free adapter by gel filtration, ligation to Agtll vector was
effected using DNA ligase, and thus ligated product was incorporated into
A-phage using a packaging kit. E. coli cells in agar plates were infected with the
A-phage thus obtained, and the solution containing thus proliferated phage was
used as cDNA library. For APP cDNA cloning, oligonucleotides that were

25 anticipated based on the amyloid protein were radio-labeled using y32P-ATP and
DNA kinase to provide the labeled nucleotides as probes. 106 pfu (plaque

forming units) of phage were allowed to form plaques on agar plates, and brought
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%WMO0% t&<)- nh\{ﬁo%iigtyﬁfoﬁ))m were added and allowed to hybridize for 12 hours. At this
stage, where aimed APP gene incorporated to the phage and one of the
oligonucleotides were mutually complementary in their sequences, they would
form a double-stranded DNA. The nylon membrane was then exposed to X-ray
film, and plaques on the agar plates corresponding to spots of exposure were

10  identified with phages carrying APP gene (fragment). By repeating this process,
a single phage was finally obtained. The nucleotide sequence of the APP gene
incorporated into the phage was determined by publicly known Sanger method.

APP gene was efficiently introduced from outside into COS cells, which is
a cultured cell line of simian kidney’s origin, using Lipofectamine Plus reagent

15  (Invitrogen K.K.) according to its protocol. Briefly, 1 pg of APP gene was
dissolved in 100 pl of OPTI-MEM, mixed with 6 pl of Plus reagent and left to
stand for 15 minutes at room temperature. In parallel, 4 pl of Lipofectamine
dissolved in 100 pl of OPTI-MEM medium was prepared. This was then mixed
with the APP gene solution, and left to stand for further 15 minutes. Six-well

20  culture plates were provided in advance in each well of which was placed 800 j11
of culture that had been prepared by culturing COS cells at 75 % to 80 % cell
density in a DMEM medium supplemented with 10 % fetal bovine serum, and
then replacing the medium with OPTI-MEM medium. Two hundred jl of the
reaction mixture containing the gene were added to each culture well. Twelve

25  hours after introduction of the gene, the medium was changed from the
OPTI-MEM medium containing the introduced gene to a 10 % fetal bovine
serum-supplemented DMEM medium free of the introduced gene. To this
culture, the compound obtained in Example 1 was added. After 36 to 48 hours,
culture supernatant was collected, transferred to centrifuging tubes, and

30 centrifuged at 10,000 r.p.m. at room temperature for 5 minutes. The
supernatant was used as a sample containing amyloid protein. The shorter and
the longer amyloid protein components contained in each sample can be

separately determined using a commercially available ELISA kit for amyloid
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S5 of amyloid protelns. Followmg eliminating non-specific antigen-antibody
reactions by allowing a usual non-specific blocking reaction, a sample medium
containing the amyloid protein to be measured was reacted. Then, after usual
washing, one of secondary antibodies was added. The secondary antibodies
consisted of two deferent antibodies that can distinguish between the two types

10  of amyloid proteins, the one is the shorter amyloid protein and the other is the
longer amyloid antibody, without no cross reactivity. The difference between the
two amyloid proteins is the absence or presence of the two amino acid residues
(isoleucine and alanine) at their carboxyl terminus. The antibody that detects
the former is considered to recognize valine at the carboxyl terminus and the

15 antibody that detects the latter is thought to recognize the alanine.

The results of the amyloid protein determination using the kit are shown

in the following tables.

Table 2
20 Compound’s Inhibitory Activity -1
DMSO Inhibitor (100 uM)
AB42(43) AB40 Ratio of | AB42(43) AB40 Ratio of
(pg/ml) | (pg/ml) | AB42(43) | (pg/ml) | (pg/ml) | AR42(43)
/ AB40 / AB40
1 | Mock 0 0 - 0 0 -
treatment
2 | Wild-type 1415 9656 0.147 415 218 1.90
APP693
3 | London- 2845 6623 0.430 855 151 5.66
type
APP695
4 | Sweden- 2503 17002 0.147 1311 1726 0.76
type
APP695
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As evident from Tables 1 and 2, the inhibitor exhibited an inhibitory

5 activities of about 71 % for AB42(43) production and nearly 100 %, i.e., about

98 % for AB40 production. About 98 % inhibition was achieved even on the total

amyloid protein. Thus, it was revealed that the present inhibitor has an effective
activity.

Although it is a rare class of disease comprising only several % of total

10  Alzheimer’s disease cases, inhibitory activity on amyloid protein production in

familial early-onset Alzheimer’s disease was also examined. According to the

results, nearly the same level of inhibitory activity as that noted on the wild-type

sequence was observed on Val717Ile mutation of amyloid protein, called London

mutation. On the other hand, on a double mutation discovered in Sweden,

15 Met670Arn and Lys671Leu, inhibitory activity was about 90 % for AB40 and

about 48 % for AB42(43). On each mutation of the familial disease, more than

about 80 % inhibition was noted for total amyloid production.

[Example 4] Determination of Inhibitory Activity
20 In Examination 3, a full sized human APP gene was employed. The
amyloid protein is formed through proteolysis consisting of the first-step cleavage
of the APP by a- or B-secretase and the second-step cleavage by y-secretase.
Besides y-secretase inhibition, the inhibition in the first-step could lead to
suppression of amyloid protein synthesis. In order to directly demonstrate that
25 the inhibitory effect of the compound of the present invention is due to inhibition

of y-secretase (but not due to inhibition of B-secretase), an experiment was
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In the experiment using a C-100 APP (wild type), nearly the same

10 inhibitory activity was observed as was in the Sweden-type mutation, i.e., about
90 % inhibition for AB40 and about 50 % inhibition for AB42(43). In each case
where a familial disease-type mutation is present, more than about 80 % of

inhibition was observed on total production of amyloid protein.

15 [Example 5] Synthesis of the compound t-But-OCO-Thr*-Leu-Val-Met-NH-Bzl
T-But-OCO-Thr*-Leu-Val-Met-NH-Bzl (wherein, “*” indicates that the

peptide bond “-CO-NH-” between the Thr and the Leu is replaced with a
hydroxyethylene group “-CHOH-CH>-" and that the hydroxyl group of the Thr is
converted to t-butyl ether} was synthesized as follows according to the synthetic

20 scheme shown in Figures 7-12. Both R- and S-type compounds were
synthesized with regard to the configuration around a-carbon of the
hydroxyethylene group of the compounds. Out of these, the R-type compound is

shown in the formula (1a).
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Synthesis of Aldehyde 3"

DCHA salt of 2’ (49.5 g, 100.88 mmol) (Bachem 123400) was dissolved in
ethyl acetate (500 ml), and demineralized with a 20 % citric acid aqueous
solution. The organic layer was washed with water (three times) and then
saturated saline solution, dried with Na»:SOs4, and, after removal of the drying
agent by filtration, concentrated to give a oily residue. The residue was then
dissolved in anhydrous THF (500 ml), cooled to -15 °C, and isobutyl
chlorocarbonate (15.7 ml, 121 mmol) was added dropwise. After a 10-minute
stirring at -15 °C, NaBHs was added and, after stirring was continued for 10
minutes at -15 °C, then cooled down to -50 °C and methanol (500 ml) was added
dropwise. Following dropwise addition of 1 N hydrochloric acid (200 ml), the
mixture was stirred for 30 minutes while letting it return to room temperature.
After evaporation of the solvent, extraction with ethyl acetate, washing with 0.2 N
hydrochloric acid, water (three times) and saturated purified water in the order,
drying with Na;SOs and evaporation of the solvent gave an alcohol (39 g).
Thirty-nine g of this alcohol was divided into three portions and 13 g each were
subjected to oxidizing reaction at a time. Briefly, Z-Thr(tBu)-ol (13 g, 33 mmol),
after subjected twice to the process of dissolution in toluene and evaporation of
the solvent, was dissolved in anhydrous DMSO (120 ml), and, after addition of
triethylamine (13.9 ml, 100 mmol), cooled in a water bath at 15 °C. Sulfur
trioxide-pyridine complex (15.9 g, 100 mmol) was dissolved in DMSO (70 ml) in
another flask, and the solution was added dropwise to the Z-Thr(tBu)-ol solution

over 2 minutes. After 8 minutes of stirring in the 15 °C water bath, the reaction
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was terminated by pouring the mixture into ice-cold water. Extraction was
carried out with ethyl acetate. The remaining portions of the alcohol were
subjected to the reaction in the same manner. All the ethyl acetate extract was
combined, washed with water and then saturated saline solution, dried with
5  NazSOs, concentrated, and purified using a silica gel column (AcOEt/Hex=1/4) to

give the aimed aldehyde (3’). Yield: 24.1 g (81 % from the carboxylic acid).

Synthesis of Epoxy Compound (4)):
The aldehyde (3)), divided into two halves, was subjected to reaction in
10 twice. DMSO (anhydrous, 200 ml) was added to 1.9 g sodium hydride (62.6 %
in oil), and heated to 50 °C and stirred for one hour. To thus formed
dimethylsulfinyl anion solution was added THF (anhydrous, 200 ml) and the
mixture was cooed on ice. To this was added a DMSO solution (50 ml) of (CHa)SI
(10 g, 49 mmol) dropwise (over 20 seconds), and one minute after the start of the
15  dropwise addition, a THF solution (510 ml) of Z-Thr(tBu)-H (12.0 g, 40.9 mmol)
was added dropwise (over one minute). After the dropwise addition was finished,
stirring was continued at room temperature (20 °C) for one hour and the reaction
was terminated by pouring the mixture into 1500 ml of cold water. Extraction
with ethyl acetate, washing with water and saturated saline solution in the order,
20  drying with anhydrous sodium sulfate and concentration gave 10 g of crude
product. A second series of reactions carried out in the same manner gave 10 g
of crude product. The products of these two series of reactions were combined,
purified using a silica gel column (AcOEt/Hex=1/2), and further purified using a
silica gel column (AcOEt/Hex=1/4) to give the aimed epoxy compound (4). 6.3 g
25 (25 %).

Synthesis of Compound (5)):
The epoxy compound (4') (6.3 g, 20.5 mmol) was dissolved in anhydrous
ethanol (10 ml) and, after addition of diethyl malonate (3.8 ml, 25 mmol), cooled
30 onice. While ice-cooling, 20 % NaOEt (9.6 ml, 24.5 mmol) was added dropwise,
and, after a 3-hour stirring, a 10 % citric acid aqueous solution was added.
Extraction was performed with ethyl acetate, and the ethyl acetate layer was

washed with water and then with saturated saline solution, dried with NaxSOs,
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The lactone compound (6) (0.95 g, 2.72 mmol) was dissolved in
anhydrous THF (20 ml) and cooled to -78 °C and 1.1 N LiHMDS (5.4 ml) was
added dropwise. After 30 minutes of stirring at -78 °C, 3-bromo-2-methyl-
propene (550 pl, 5.45 mmol) was added and stirring was continued at -78 °C for

20 40 minutes. The reaction was terminated by addition of saturated ammonium
chloride aqueous solution and extraction was performed with ethyl acetate.
Washing with saturated saline solution, drying with Na,SOs4 and purification
using a silica gel column gave 0.29 g of the aimed alkene (7’), with recovery of
0.17 of the starting material. The recovered starting material was subjected to

25 the reaction again under the same equivalence conditions, worked up, purified,
and the product was combined with the product obtained by the first reaction.

Yield: 0.37 g (34 %).

Synthesis of Compound (87):

30 The alkene (7) (0.37 g, 0.92 mmol) was dissolved in methanol (10 ml),
and 5 % Pd-C was added and hydrogen gas introduced to perform catalytic
reduction. Four hours later, nitrogen gas was introduced to terminate the

reaction. After removal of the catalyst by filtration and then concentration, the
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replacement of the t-butoxycarbonyl group with a Z group at a proper stage in
the course of synthesis, similar flow of reactions and removal of the t-butyl group

will give the compound shown below.
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[Example 6] Determination of Inhibitory Activity -3
5 The compounds (1’a) and (1’b) obtained above were measured for
inhibitory activity by the same method as in Example 3. As the system for
evaluation, however, IMR32, a neural system cell line of human origin, was used
after introducing to it a human APP695 gene into which the Sweden mutation
had been incorporated.
10
Table 5
AB40 (pg/ml) Inhibition rate (%)
Compound 1’a | 100 uM 0 100
10 pM 31 73
Compound 1’b | 100 pM 26 78
10 pM 72 38

Industrial Applicability
The present invention provides novel peptidomimetic compounds relating
15  to the pathology of Alzheimer’s disease and related diseases thereto. Provision of
novel pharmaceutical compositions, as well as means for diagnosis that utilize’
the characteristics of the compounds, is useful in the clinical and medical field of
diseases to which the present compounds relate, in particular, Alzheimer’s

disease and related diseases thereto.
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CLAIMS
1. A compound consisting of an amino acid sequence which consists

of at least three consecutive amino acids of the amino acid sequence
Val-Val-lle-Ala-Thr-Val-lle-Val-lle-Thr-Leu-Val-Met-Leu-Lys-Lys-Lys (SEQ ID NO:1)
including Leu at position 11, wherein, between the Leu and one or both amino
acids located immediately before or after it, the peptide bond, -CO-NH-, is replaced
with a hydroxyethylene group, -CHOH-CH,-, while any other inter amino-acid bond
is a peptide bond, wherein the N terminus has an alkyloxycarbonyl group based on
C1-10 alkyl that may carry phenyl or naphthyl as a substituent group, wherein the
C terminus is converted to an alkyl ester or alkyl amide based on C1-10 alkyl that
may carry phenyl or naphthyl as a substituent group, and wherein the hydrogen
atom of the hydroxyl group of the Thr at position 10 may be replaced with a C1-4
hydrophobic group or a Z group, or a pharmaceutically acceptable salt thereof.

2. The compound of claim 1, wherein the Leu at position 14 of the
amino acid sequence is replaced with a hydrophobic amino acid that may be Ile or
with Pro, the Leu at position 11 is replaced with a hydrophobic amino acid that
may be Ile, or the Thr at position 10 is replaced with Ser, or the Ile at position 9 is
replaced with a hydrophobic amino acid that may be Leu, or a pharmaceutically
acceptable salt thereof.

3. A compound consisting of an amino acid sequence which consists
of 3, 4, 5 or 6 consecutive amino acids of the amino acid sequence
lle-Thr-Leu-Val-Met-Leu (SEQ ID NO:2) including the Leu at position 3, wherein,
between the Leu and one or both amino acids located immediately before or after it,
the peptide bond, -CO-NH-, is replaced with a hydroxyethylene group, -CHOH-CH,-,
while any other inter amino-acid bond is a peptide bond, wherein the N terminus
has an alkyloxycarbonyl group based on C1-10 alkyl that may carry phenyl or
naphthyl as a substituent group, wherein the C terminus is converted to an alkyl
ester or alkyl amide based on C1-10 alkyl that may carry phenyl or naphthyl as a
substituent group, and wherein the hydrogen atom of the hydroxyl group of the Thr
may be replaced with a C1-4 hydrophobic group or a Z group, or a
pharmaceutically acceptable salt thereof.

4. A compound consisting of the amino acid sequence

Leu-Val-Met-Leu (SEQ ID NO:3), wherein, between the Leu at position 1 and the
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position 2, the peptide bond, -CO-NH-, is replaced with a hydroxyethylene group,

-CHOH-CHs>-, while any other inter amino-acid bond is a peptide bond, wherein the
N terminus has an alkyloxycarbonyl group based on C1-10 alkyl that may carry
phenyl or naphthyl as a substituent group, wherein the C terminus is converted to
an alkyl ester or alkyl amide based on C1-10 alkyl that may carry phenyl or
naphthyl as a substituent group, and wherein the hydrogen atom of the hydroxyl
group of the Thr may be replaced with a C1-4 hydrophobic group or a Z group, or a
pharmaceutically acceptable salt thereof.

6. The compound of claim 3, wherein the Leu located immediately
before the Val is replaced with a hydrophobic amino acid that may be Ile, or the
Leu at the N terminus is replaced with a hydrophobic amino acid that may be Ile or
with Pro, or a pharmaceutically acceptable salt thereof.

7. The compound of claim 4, wherein the Leu located immediately
before the Val is replaced with a hydrophobic amino acid that may be lle, or the
Leu at the N terminus is replaced with a hydrophobic amino acid that may be Ile or
with Pro, or a pharmaceutically acceptable salt thereof.

8. The compound of claim 5, wherein the Leu located immediately
before the Val is replaced with a hydrophobic amino acid that may be lle, or a
pharmaceutically acceptable salt thereof.

9. The compound of claim 3, wherein the Thr is replaced with Ser, or
a pharmaceutically acceptable salt thereof.

10. The compound of claim 3, wherein the Ile is replaced with a
hydrophobic amino acid that may be Leu, or a pharmaceutically acceptable salt
thereof.

11. The compound of claim 5, wherein the Thr is replaced with Ser, or



a pharmaceutically acceptable salt thereof.

12. The compound of one of claims 1 to 11, wherein the
alkyloxycarbonyl group is a Boc group, or a pharmaceutically acceptable salt
thereof.

13. The compound of one of claims 1 to 12, wherein a polypeptide
consisting of Tyr-Gly-Arg-Lys-Lys-Arg-Arg-Gln-Arg-Arg-Arg (SEQ ID NO:5) is fused
instead of the alkyloxycarbonyl group, or a pharmaceutically acceptable salt
thereof.

14. A gamma-secretase inhibitor comprising the compound of one of
claims 1 to 13.

15. An antibody to the compound of one of claims 1 to 13.

16. Use of the compound of one of claims 1 to 13 as a gamma-secretase

inhibitor in the screening of inhibitors of amyloid protein production.



