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G ucopyranosyl -substituted benzonitrile derivatives,
phar maceuti cal conpositions containing such conpounds,

wo b@i7n281s€ and process for their manufacture TPEI/EP2007/054373

present invention relates to
gl ucopyr anosyl - substi t ut ed Qenzonitrile derivatives of
the general formula | wherein the group R3 is defined
her ei naf tolor IR YO YENaN HHRVISING AHE PRESENCE
stereoi sonmers, the mxtures thereof and the salts
t her@Bf RUFRGREDVATHEROSCLEROEICrBEQTI@NSt N AN INDIVIDUAL
phar maceuti cal conpositions containing a conpound of
formula | according to the invention as well as the
use oficapconpaUNdnassPldhnget frthecbnyepti@8sf Phat interact
preparing a pharmaceutical conposition for the
wittleatumetr st adtasnl ¢ ke i tsior delrayud Thddi td tafl aelbodies in
ad r!LVnecﬂLt\/l 'ocﬂia{’lel 6go?s‘cot Qckp%iorcq?sseesirg oc?fiaginetpsa{ilgl%e nts and
pharmaceu icat composition as wel a corrpoungbe
diacpordiing dgsdhe fowetdticamiding henhd igersadnge,in an
. conmpounds whi ch have an inhibitory effect, on the
1nhdi W ihae peindetit Ul Gt GEle Tt T Aot erl SEASFS ar e
propgsgdrHor1Lhest eak menty Pbn gk seasesmmPab L Cl 8ELYe of the
di abetes. d ucopyranosyl -substituted aronmatiC groups
adrer 9w prepar athaoreatrerioofd dnd thheiacpossidiieon of lipids,

tivity as SA.T2 .inhibitors are kno fromthe .
“Snter na lilouzlaalr gpapﬁ%ecéﬁoo%u%’Zﬁ%%laanrd IrtlaﬁterlX and
cdul fiicatd s ol tetk tihetet M.iAidg oftHdeidavent ioh akheartery.
ai mof the present invention is to find new

Thy) udBPYHEROSYI EUDES tR e Ikl oHi 19T 1ad Wit iRdesTue -
par tiguhaplyathose uhisehsarecartiye i iher 9audatocklie of

odi um dependent gl ucose cotransporter

deperit iaoul arl nSE. T Weftwanrheio@ianof wihel prasertecome the

i nvention i.s to.di scover gl ucopyranosyl -substit uted
P IBE HerTS/HL T 62 S Ch KR I n e otf 3 niibi tory? ©OF
a®ffect] on dd1e rsodi tpdependentn Ol UCOSE MdBNSRON teffarction
SGLT2 in vitro and/or in vivo conpared with known,
M6 (R UrEl 3K S iaHe drC Te o Urfd L EHf TS Hag el Weltitaey narrowing

{?ﬁﬁg i coki i G . p [ A
d@u?{ er a&%% g e%gi?linoqﬁnﬁgft%lﬁqo's%%d%%dvi de new
atptaramcletdtcial  wonpos, thwuns whichussrde swittrebl o frgrt tde of an

revention and/ or treatnment of netabolic disorders,
Ot U ar PP Sbétbs: LR 4 e ot HE Prdidn (> L
i nvenbeRo Wb b L checererappar ept at octhei skibl Bdt B8N stable and
directly fromthe foregoing and foll ow ng remarks.

urgjadche aflatees mientyonl 1descrilst axpedicue priesantesence

vent.j rel.ate 0 Onyr.a -S tit .
Ofbenanzlonan]%%oé;i]llgllgiercfovlla ‘i \%Aeg&owf%%?rrsﬁlas Ié%ﬁ%{ereeﬁse of the
ergdbnotedlsi hy diraerhe foteydmes «ohlaar i inef, 1 daimemoney; progtide; inside

net hyl, ethyl, propyl, isopropyl, butyl, sec-hutyl,

RS EIAYHE T8 (CbUtyl Sy | AL A O GRATues -
cycl ohut ybioeyeh APeRtYbn 6YCLRBSXYhorphological criteria is
1- hydr oxy-cycl opropyl, 1-hydroxy-cyc|obuty?, 1-

thydrigxey oyt opent Y aemhyidraye/tteyc|apheixyigrventional
di fel orreo tshyI ’ etsr Ilftl uonqaor thsylﬂo P& etn?ilf'loruonestth lIe or

P Sy droxyl T etthylS " Hydr oxymerhyl . 3= hydroxy-propyl

rie it O XY -a2yudetdod - prefsikrefly and a fast, sensitive and
3- hydr oxy- 3-net hyl -but-1-yl, 1-hydroxy-1

sRqfethyt -t iAL T2, 2ok &9Y filiforiclenthyidrdiopn of patients

hdJ%%%Yﬁﬂﬁﬁﬂ%d.or rupture prone lesions is not available.
2,2,2-trifluoro-1-hydroxy-1-trifluoronethyl-ethyl, 2-
net hoxy- et hyl , 2-ethoxy-ethyl, hydroxy,
di f 1 uor onmet hyl oxy, trifluoronethyl oxy, 2-
met hyl oxy- et hyl oxy, nethyl sul fanyl, nethylsul finyl,
nmet hl ysul fonyl, ethyl sul finyl, ethylsulfonyl,
trimethylsilyl or cyano, or a derivative thereof
wherei n one or nore hydroxyl groups of the
b- D- gl ucopyranosyl group are acylated wi th groups
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and hereinafter, a conpound of general formula I

wherein R denotes H, d -4-alkyl, (G _i
w@2@khyddcar bonyl , (C _i 8-al kyl )oxycar bonyl , PCT/EP2007/054373

aryl carbonyl and aryl-(C - 3-al kyl)- carbonyl wher ei n

the al kyl or aryl groups naz be nono- or

pol ysubstituted by hal ogen; "R8c , R8d i ndependently of

one 0 I u

enzg?&’%?g%p?ﬁ@ { é!Qé?% ?95?’%%%%,% 9h8UPatAogenesis of
adﬂé{gbﬁﬁéqdﬁmmyﬁaibﬁmwﬂsugqutxnﬂuﬂndt several circulating

aryl - (G _3- carbon |. and
m L G AT oy bar By 1 or TR orproaer
arketialt o1 Ageta, Qarr%lﬁasdlﬁdﬂat%& afiloh ah @ kortd Aeneorgisease,
aryl al kyl i dene 'ketal or acetal group, while in each
bl@whw ddj et~ igreupis ReHL 2 Rets L Rt rmdlm form

G Q e gro
A T 2 ARy T) e e e e
1ddie:1aﬁmmesnm icoh eich ceitshiyl verie dort idge: f araveh i grogeitdierof future
wWth two ]ﬁggen atons and the two associated carbon

CRORY BT (IO €15 MPT & sty tted i ‘Geane
r'”QItpﬁétt§@£@f5¥eathe object of the present invention to
2,3-dinethyl -2,3-di (G - 3- a?koxy) 1 ,4-di oxane ring,

pm@mﬁ@mm@wma@tdgﬂ fear wormqld"/\msmzciﬂla@wps qfayruptured

J_polysubstltuted by hal ogen orC

fAd 3 1€ benzyl groups may al so be

substntub@drbyeardh {kht31ecal kyl }asl noveroupn padtRaes were

Rb, Rc |ndependently of one anot her denote C - -alky
idgnpiigredyriiatahing Anaalt iiferlsl - e EiAdists dihan fare
prHQURS MRY: e, mNo-, Oy Re| ysubst4 duted, by Hal0g8nreq

while by the aryl groups nmentioned in the definition
plafqudwe above groups are neant phenyl or naphthy

gr oups referab | _ar and er.ein

o oubTRaPhE RFThYaPaE e & RbBRer S SRAl FRFL nar eave
edrdaacired Widra wadudag, agenirddtd he phesence of @brary

Lewis or Brnsted acid, while any protective groups

Ofprc‘é_@iﬁfﬂ WWW@W&%W}/ B SHssk qUeI3eclgrrotic
or £har genes, r

lé,gla r%on‘p%ﬁ%cﬁ qTﬂ{gener al forml g&ll\lﬂgs wher e%neﬂ;{tglaérrM éXpressed

1rR8oupt R anich RBar e defd svedi kasd Her eiatizef are nd (Cer Res.

5 Lo itort? CH el rom 1O Bl TR DR T e reseed

ashyfdjsggﬁn tdie PrOtecid VEQ’?LGngQMQﬁf F&&ﬁat R8s £ R8¢, p\RB Mot
bei ng hy o en are cleaved; and if desired a conpound

figfangstiered ML - tTHUS OB Hedr iReRioies ttérp thypind

Y At - S C ound
geﬁgﬁé%q¢%$nﬁ15§P98&&Eﬁ¥%r |2Qﬁg%%%§%$¥pany B%%%é%??%e
pagricay susetbwrn ttdhesufeat | forsn desord teed @howed s(icleaviett ed

and/or if desired a conpound of general, fornula | t

DGt dl et 1SRGV e ihtlo (18 St BHEE Sonet s At ord
sdesided: asanpolngd fcgener alad)orimild detfis,obt ai ned

is converted 1nto the salts thereof particularly for

Syt EUty c dihausiend intiglutehle piResd mlcsmecfalweyreact@eqm%&bllel ELISA

fsralt éggg€¥ﬁ A fur§g¥%' ispect f t Present .
I'nvention re ates o hovel 9 htermec é{es as escn

ruptudee] reacin oy sehenes @ndndds the experi nment al part
herei nafter. Detail ed Description of the_invention, The

aspe@?é %CE%?d@ﬁ@o¥thh%fpF%%eﬂ?agﬁv%h%P%ﬁYe@npeptldes showed
a Rdicuar-dhe campounds., Rhasnaceudi Lal, Gommasidd QNS i tn

and uses thereof, refer to glucopyranosyl-substituted

benzonitrile derivatives of general formula | as

defi ned herei nbefore and hereinafter, or derivatives

thereof, including tautoners, stereoisoners or

m xtures thereof, and physiologically acceptable salts

thereof. In the following alternative preferred

enbodi nents of the present invention are descri bed:

Accordlng to a flrst enbodlnent of the present.

o . -

aé%e%f;ﬁ efgt
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phenyl carbonyl. Even nore preferred substituents are

sel ected from anong acetyl, nethoxycarbonyl and
we@tdenysoss bonyl , in particular acetyl and PCT/EP2007/054373

et hoxycarbonyl. The nomenclature in structura

formul as used above and herginafter, in which a bond

of a substituent of a cycliC group, as e.g. a phenyl

t Y. c

s 2 I s e s srared DR R YRS A acionts
wﬁﬂbsﬂﬂdhﬂ@tphm:}uebae alraijﬁtéalctka,n)cdnmlmsmheorpaﬁlmhee

clic bear. an o The conpou a cordln
YD (Hy et or Y e iy Bt ieeltic om

paswlruﬂtassmﬂ@mﬂdk&f ilré:sllﬂjrﬁs il eﬂ@blssertahq&ﬁm@lts
are obtained by the follow g met hods according to the

Wity efitdlore whi e e rde st i Tor SafetBligqure 10) .

here 0 a S 0 a

acco? ﬁ%%ﬁge %Eglgéggn g%%g%%g ﬁg@ ?%eé g Lf?%h$es
r dpgtarconal Actvan el i0f f ear eder |azaiug@ﬂd1qregm‘lcms addieng rivhentors
tdesi ed benzyl benzene compound in the form.of an

A (Y (Seretfe 20t Sdheme 1: (EASHES g and
r0f anddaanonetalaCompaund tp & dwcanalagt ongMreheera.
reaction according to Scheme 1 is preferably carried
Clmne%tFalr tanty le?omeifqmiazﬁjfe&ﬁat@d Serzydharirenie Corpuoling dual
ner ar mu IV wherein enat.es chl orjne _
Sebra nf ?éorffl ‘o urPe urﬁld Se]flc’henma'?il igoenostteas lcey ano aoranad n=10
quwnﬂxmdmnsdﬁmw be subsequently converted to a cyano

group_such_as chlorine, brom ne, carboxy, carbox lic

est e O%%r%ex%hPﬂ%do?l%nHE%F@%F|Q%a?ﬁeYeBY éabb?o%e%P ODaso
sa%ﬁ;llyé/ GOHD.0r8 CPre%ﬁ&} &t Rfe Maskead a'ﬂel'lydg% funciions 33

such as e.g. acetal or thiazol e, or a protected or
runﬂuaﬁﬁzﬂﬁﬁﬁ)Giﬁ%ﬁlwhﬁﬂaawrsummaﬂixy%}yrﬂqwardéﬂﬂ?e stable

nar d pr I|th|u benzyl benz
ar}% a?rjfepar P T I Ogorrespoondger{ga ecr nav%as(\Qbse]‘yved
bronInaaedleionpdtn@hedEbgngubbe@zeneah&belt@e@tyvatg in 15
so-cal | ed hal ogen- net al exchange reaction or

Yt tihPahe et ra ntd the "Earsori s d@ferF}kﬁ)nScFabﬂrﬁe and
cd}?r!&gle@@}a@'te@‘é‘é@% 10 Ry NENES | Fend s Cord esReli ng

|1 thi um conmpound V may be carried out for exanple with

an o@gmhohathoun@ﬁonpeuadrsmcheastevgtynagaseet otones E1 and

tert - but II|th|un1 The a ous eS|u c :
Lo S e el BT IS & S Bt Gy hige Wik che
s Sl @il e nignard Jeagsy @M ®$ K. i sopr opyl or

sec- butyl magnesi um brom de or chloride or diisopropyl-

or dToSeetelamwﬁa@heéhem Wneholsevyeinrehet presepeetopn of

‘%Ey acce%e%al 1r1d?‘el'eccl~I Ar &8 tﬂé tlhd trﬁ&:! g%egft%et I?ir"etrlved

erat'e the metalation proces

sdausrsret alﬁtvmg@@mlmawﬁbmm so thie the
e erated |n tu fron1SU|tabIe [ecursors &gee e. g.
%, Borte, " 13406 3399C ahliC Ange Eig nes) and

Ac2G06; - E&%ﬁ»HEGQA%GQHQQQSQQEQ@%@@Q%I@MQREQHLhefﬁéﬁieséﬂtlng the

addi tion, ate conpl exes of organonagne3|un1conpounds
cﬁ%mrtaerrgtﬁ ram Cloms shitg andy.Elsut yAndhgiiedi iemrehl-oidedai fic

& tb om de or isopropyl magnesi um chl ori de or brom de
Pand utylllthlun] may be enpl oyed as well (see e.qg.

Angems Ehewn 200Pigi#d, 12594p2596na1ﬁ]]daﬂ'§3®1hahEﬂhOpeptldes Ac-

Lett. 2001 , 42, 4841-4844 and_references quote
ElHereiMy. The FaFdgehviettr . exthahge teachibrg %}F% formation
ofprs%&lafkié/ l%rdr%%& %é’?f@ 140 @bct alrp&&dy/phage E12

particul arly preferably between 10 C and -80

inert solvent or mxtures thereof, such as for exanple

di et hyl et her, di oxane, tetrahydrofuran, t ol uene,

hexane, di nmet hyl sul f oxi de, dichl oronet hane or m xtures

t hereof. The magnesiumor |ithiumderivatized

conmpounds thus obtained may optionally be

transnetalated with nmetal salts such as e.g. cerium

trichloride, zinc chlorlde or bronide, |nd|un1chlor|de

M I o T | o
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transformations in organic chemstry or at | east
nmet hods known fromthe specialist literature in

we@e@antsseynt hesis (see inter alia J. March, APWERE®A7/054373

Organi ¢ Reactions, Reactions, Mechanisns, and

Structure, 4th Edition, Johnp Wley & Sons,

Chi chest er/ New Yor k/ Bri sbane/ Tor ont o/ Si ngapore, 1992

A d 4L A S HlL LY | NSLI- MU SPREl CAld dhod he E1
“Use o% transict%l on netal's an%rourgano nesgl yt:o olunsdt; ones
arfdrE tthevasy ntdiesirsh idfi taaddimt iasddionpounds ties fdeetom peptide.
detajled in djfferent nonographs (see e.g.. L. .

B antibiee SeFt st ie, SR H b Sty kin, puafhation of clones

EIARRId Gatd o iofedransiddron tMetal y Gt aliwstssddy Q@amsL, it was
Synthesis, Springer-Verlag, Berlin/Heidelberg, 1998;
teMtegemivsd@r ogarormet 1 iakd ity Symit Fesige - Jiotiml and ey

ons e C .

P %otrgk%gr i@alﬁ{]e ?ﬁ%retg{ne{%ﬂé} Cnrgeaapsoer et, he1 939%; S 1FF i t§][ a nTgO, tlél s end,
a Deader icch,1 NetradndCatlal yzedt Cr ass>dgouipldmtg Reapdd ofvsgm

Wl ey-VCH Wejnheim 1997 and references quoted |,
Sqifsiei ) LOME &Y Mtaredis [t abddt 65 et i i v ivhetable and
si-0ld Wi NG o deya Jdeimonst ratd s afe s, 1yg Waya pf-

exanple. In addition, the aglycon part may al so be
digsslerits : @d)@@ﬁimetsﬁeskpym o5 0 teitwe algaaddyorpreiséntat least
o e AT B e PRI SHGTERd soledy with
otde prepar atipuefd asqarecur sor conpound that may serve

for the synthesis of the hal oaromati ¢ conmpound o

f
f or M@ PYRStaPti hGOf FOATES berPbyl eRf of Pl aRgt herent
r SEGANG, AOMBd fo OOUR aRRI W g dd %%%ls:i(?iafitt;l and 100%
acyl ation conditions or variations thereof. I n
s r&ohieinec i W effrot esha yiahen torf icagrioup athatuptayrdse sera. Table 2
subsequent|y. .converted t.o,a cyano group..su as :
L% Sﬁ%nee,aCL%lotiﬁ or{leafal S cararblcoxsgﬁeiccl T agl:h,y react with
setad bfopxamgle: in s darf seadive el eafptwrq Aeshed OrThe
masked al dehyde function such as e.g._thioacetal or
SIS R, 216 A Pt othedtred Torf Y& g‘rﬂ no functionality
such as e.g. nitro. This classic reaction has a w de
substrate scope and is commonly carried out in the
Tahleséhce of a catalyst which is used in catalytic or
st oi chionetric amounts, such as e.g. AICl 3, FeCb,
ci%YHine, iron, Zn@%n%ﬁ%%rff%q%%r? S or
mg 11 f {4y onetwngsul pharies @siglcdnst ead of the benzoyl
chloride the correspondi ng carboxylic acid, anhydride,
Miest erSEer endorit ri | e FRiV Nh el QisREH RSV Wi B SKHHeS SRCQPVNEPPYPRI
reactions are preferffgﬂ)hﬂjﬁ ried out in
chl ori nated hydrocarbons such as e.g. dichloronethane
medw (SELD dilcNGorget harsr BiRYenperatures from-30 to

120C referably at 30 to 100C._However, solvent-free
g %cé%%é%rl“% cti g AP T I o IR R e B o LD

possi bl e. Scheme 3.  Rediycd oy fo @y el pnespiditkrrmc

Di aryl net hanol s to Di aryl net hanes reducti on conversion
to |l eaving group redRRGGHFPEUUSRVIIKBENE | eavi ng group

. d N %R OCCOR I n Schene 3 the
mp?u%st{%é&np gode% otwg-a kyl or aryl and Rl cyano

or a group that nmay be subsequently converted to a

cyano group such as chlorine, bromne, carboxy, . ,

car bRyl FEVEREEP? EARBOXEAT HES OFC aPTeF VAt | VeIt hbpEeFact with
rEb QN AhSid 1 FOuR, & Rht-ected o Jpskad @l gelyde, an

function such as e.g. acetal or thiazole, or a

protected or masked am no function such as e.g. nitro.

Starting fromthe diaryl ketone or diaryl nmethanol the

di aryl mnet hane is accessible in one or two reaction

steps. The di aryl ketone may be reduced to the

di aryl methane in two steps via the correspondi ng

di phenyl met hanol or in one step. In the two-step

vari ant the ketone is reduced with a reduci ng agent

o r o .



denotes C - -al kyl and each substituent Ris

i ndependently sel ected from each other fromthegroup
wae@ongilst7peig of H, d-3-al kyl and G _3-al koxy. Se¢tERR2047/054373

del i neates the synthesis of diaryl nethanes and

possi bl e precursor con‘poundﬁ thereof starting froma

met aI ated phenyl group. Lithium or rragnesi um

or| naglt 2%}%?{%&%@%%& dlr@a/lt ed ‘ar omatl Cg@%\jg Phre of

odmlcngeﬂ}erreicaﬂlcemahﬁrag@meaacnmbrsemudnceasg

butyllithLu sopr al ogeni de, or
diis%#@pgbnﬁén S|un$§%hg®%?ﬁ§gﬁgggn of the el enental
met akpbnto tibe2 hal ogenr gat hony pomek s fidey cor r espondi ng
boron substituted conpound such as e.g. boronic acid,

bor oRFe &kiHOesdter, @rCEidtdSAErYIHorane, is

acce b 0 t hes

FeactrBn o VRPL: bor oy EF Ll PLERr PRECYCR O KBS S¥Rcorv
boronic acid ester mpwmrdmwmvm eof. In
addition, the borylated argomatic conpound may al so be

pr ep%lf:%di? B ¢ he coprﬁ’Fe%%\ﬂl ng hal ogenat ed or

pseudehat gognat ed DFWWA@%WWMWMNM%LD
conpound through a transition netal, e.g. palladium

catal yzed reaction (%@@@EH@NWW\L@EDKFE{WMC
p. 4895-4898 and ref |n). The
[ithiumor nmagnesium SWQ%&%% %}{;;{ conpounds add
to bepgatdehydes (stm]ﬁwm benzor c acids or

derivatives thereof (step such as benzoic_acid

est efg, abEﬁEEﬂ?H%m@%hm%%tet]@e oRVEREL ORI AP EBEEHPED
ax@&'bzeqm Erddn@s, 1 O Penz olnm e des,e These Jeagld s the

may principally be conducted w thout an additional
fallansing emiret alcichtsgsinags s ransnet al ation to

anot tal such ' i ndi um or zi nc;
sone?]?@regstﬁée'%% o?é%vﬁpe@%?@e#eﬂﬁél\tft er alternatives is
advaptageouso: Afyl  bopwani tr e den cR Pesradded t o
benzal dehydes by neans of a rhodi um catal yst

f ur nP8Ri A YRel? espetihiiel Hiaf vl rret hanol (see e. g

Adv. %@ h-n&atal . 2§%FR§GT% t(rrﬂi
quot e t%er el ng‘ Mor eover oroni c acids, ester s
t hereof, dial kyl ar yIM%@PEﬂFW@@RSEHHMWHXWMCVPRG

may be coupled with s nediated by a
transition netal sucﬁgﬁgé%é?%%éﬁl um a conpl ex or
a sath thereef debbyenbng dharyhtehones. rMehebated antigens,
phenyl groups can be reacted with benzyl electrophiles
cqmnﬁr%ﬁ@%éﬁkwmmyﬂQﬁqaﬁ§#W%ﬂﬁﬂﬂdéﬁ @re i ditdes following
r}‘Ooraddlrbg %%L hanes. Lithiumor magnesium
e eny

er| vati z conmpounds are reacted favorably but
not at®ays N@cegsariGSGGGSGG@&RmEmmVEGSETWE\rm

oo seg L8 T2 0016888keasbSnalla Bl Pl LR E s e

quot ed therer n) Trapsdret al lation fromlithium or

rragneS| umto e.qg. bor on, ti n, sili con, or Zi nc
f ur nFBBesDeg: iEhe CEPFESHEREPARPBEERESF SCBOPORFVCOLE

d
A epeip LBBnER: © c ot R i IR iy T ocRonrCy

el ectrophiles, e.g. drerzHl et SRYEYECESE PCRR DOMSRMSE PV SFQ
phosphat es, sul f onat es or car box¥l i C esters The

reactieni Psieohfict kPG Yransition
et akpg ?DQNopﬂblad'GéﬁGdBédﬁﬁKsiﬂ@@R @WLDWNNIQP
iron (see e.g. Tetrahedron Lett. 2004, p. 8225-8228

and Org. Lett. 2005, p. 4875-4878 and references cited
therein). Schenme 5: Introduction of the Cyano Miety

Hal = e.g. d, Br, I, OS2pTol, OSRCF3 X = e.g. M,
COOH, COQAI k, CH2C]—I CH2 QA k, CHZOAr Schene 5

di spl ays possi bl e pathways to attach the cyano residue
to the central phenyl group at various stages of the
synt hesr s of the target nol ecul es. The ~Cyano group nay

e . . T 1
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A wel | established approach to introduce the nitrile
function is the so-called Sandneyer reaction with

wa@oppaes7ey/ani de and t he correspondi ng di azoni UPCT/EP2007/054373

conmpound accessi ble via diazotization of the

respective aniline derlvatlge The synt hesi s of

di azoni um conpounds and ther'r subsequent

cyano- de- di azoni at i o hasyext AN el LA HOCUIRI SinyveE
in the organic chemstry literature chenme 8

Al ternative Synt hesiBDHFRHAN MG FRst Graiie TEH RV FFKKKN

D1 ar yh et Hae, Onrt 1 S eRoincrFORRRbRENS Ok i e

of annostheifluenorsabsthbyledeRenzrai {hibee WohChel Stes to
either commercially available or can be obtai ned by

aﬁﬁﬁ@ﬁﬂﬁ;lﬁﬁmﬁRﬂﬁRPQMﬁﬁnkmmUﬂﬂ¥QWQUkyqIHRﬁR)Qﬁuﬁﬁthﬁeﬁﬁe

P ) S e e Coni 11 ons (sce 0. g, 3.

O g. sEpemp 56; 19990MP%81GIEBEERFLGFLLETBF@EyBTFLKNGHGKIA

32, 1995, 1461-1466) follomed ester cleava e an
decar boxyl ati on (seet’el¢gfF: %ﬁﬁﬁéb%ﬁ§DFVQGVQLI

1995, 1461-1466; CT9L§§Nﬁ£PdF¥V¥E%VRAﬁIFﬁﬁbVé@ﬁEﬁSYLDWDKGSG
550-555) or direct de-al koxycarbonyl ation (see e.g. J.

Med. Chem 46, 2003,GE3GEEEE3RPD LIANRGYY RHEML TRV LN,
a7, §9Q4¥D6ﬁ832@496&PV£EG?EEE£R§8G9£E9?£FG??EP?#QQ&F@&IA
genera ormufl

I nvention, a conpounthod L ryenreT Bt L. or med e 4 i T sveEr s e RGVQL T
and R are as herei nbefore defi ned and R8a, R8h, R8c

R3d are as herelnbef%ﬁ%ﬁ%ﬁﬁqﬁﬁ¥ﬂ%ﬁ%ﬁ%@ﬁﬁﬁﬁﬁ%ﬁ@ﬁﬁ%ﬁ%ﬁDWDKGSG
one anot her repreSeﬂiséé&Gﬁ%ﬁﬁEﬂﬁEﬁﬁ%%vﬁIIﬁ%é@ﬁfﬁdFTRSISNY
benzoyl, tert-butoxycarbonyl, benzyl oxycarbonyl,
aIIySEQtIDaNQyEQFIyIMP%bh@yPLbLRED@ELLVELEIYbbﬂEyKK@FG

in each case two adj

forma benzyl|deneaIgﬁgﬁAdggéig§;£§§ﬂ§iﬁggﬂég%ﬁs%éﬁgg
2, 3- di et hoxy- butylamﬁQ@M@nmLmﬂNAﬂP@EleE&&KhAmREFDVKQ
p03|t|on 2 and 3 of the butyl en ro%gﬁto t he rg¥9
atons of the pyranodel'¥He Vﬁﬂ&? RIRRINS RN GS GGG
substituted di oxane,sw be obt ai ned as

her ei nbef ore described, 1Ts reacted with a reducing
agenfEQNIPhEOpZ2senceP¥iL@l PE.BEFDEF BLVSLEAY AT HLKKGEG

S T L S ol oo g
triisopropyl- or di phenylsiersasadum horoydr gerko

sodi um cyanobor ohydr i de, zinc boroq§§r|de bor anes,

l'ithium al um ni um h)ﬁﬁW@@?D"Hm%ﬁﬁﬁﬁ GEFRIRER LhB NS i ofe
or samarium i odi de. §§%§
wi t hout or in the preseﬁ%e 0 a SU|ta&F r§§%iﬁ%ﬁﬁ%F

such as e.g. hydrockRIﬁY&PMHﬂRMSE@Iuenesulphonlc acid,
trlfluoroacetl acetic_ ac

id
such°h8. SDgNObo7on {HFTFaSEFHELEr HarREbr bR ELBRl Rrra

t“WHhWS”ny”|%ﬁuiﬁ@ﬂANﬁdﬁHﬁ@%ﬁ%ﬁ%mﬁﬂm
tetrachloride, scandiumtriflate or zinc iodide

Dependi ng on the redﬂ@@@ﬁp&&kﬁﬁN%ﬁﬁﬁﬁYﬁi&ﬁﬁ%ﬁ&lﬁiFDVKQ
reacti on may be carr
exanpl e net hyl ene ch on%#B %ﬁ é§§$¢ﬁﬂﬁuéﬁzéﬁéﬁﬁﬁégv

t ol ugbe, Thexane4: di ehyl.L.ef PELIL.RFECFBOYULPE UL BDFLKKGEG
di oxane, et hanol, mater or m xtures thereof

at
t enper at ur es bet weerk LGS Hrid- A LNhe-VGYLSDISAQLPSD

particul arlysuitabl & YA B s 08 C FEREBORkS CONSHSHS
for exanple of triethylsiTane and boron trifluoride

etherate, which is conveniently used in acetonitrile
or dichl oromethane at tenperatures of -60C and 60C
Mor eover, hydrogen may be used in the presence of a
transition netal catalyst, such as e.g. palladiumon
charcoal or Raney nickel, in solvents such as
tetrahydrofuran, ethyl acetate, nethanol, ethanol,
mater or acetlc aC|d for the transformation
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conventional protecting groups which are cleaved again
after the reaction. For exanple, a protecting group

wo e0o7az87ed hynyl group nmay be the trinethyl sil yPCDEP2007/054373
triisopropyl group. The 2-hydroxi soprop-2-yl group may
al so be used as a protectlve group. For exanple, a
protecting group for a hydroxy group may be a
trimethylsilyl, acetyl, trityl, benzyl or
tetrahydropyranyl group.Protecting groups for an
am no, al kyl am no orKIVﬁY&DWﬁKﬁﬁGGﬁﬁGGﬁAKSKRS$ﬁEﬁRﬂ@ET

a fornyl, acetyl, f 0

tert. butoxycarbonyl A i§§§ﬂﬁﬁgﬁ%§?ﬁﬁ%ﬂhﬁ%ﬁ§g§h5%%TASHL

met hoxybenzyl or 2, 4?@# HOXYRENZYH F O otk £ VR FEOVEIE P

t he conpounds of general fornula | obtained my be

resol ved into their &EhEnIR\GREFStand/ or di ast er eoners,
ed-herein

oo, TRBL| 8cfole el noak oL ear b of EMRIPLe Lyryscere

trans isoners, and corgpoAMgisE VAT T @GNS BastY 8Tl SAQLPSD

optically active carbon aton1na be separated into

their enantioners. &V thedt %ﬁ%@%ﬁ@yKQ
m xtures may be res@mmmmmmmmmm

cis and trans isoners thereof, the conmpounds of
general fornmula | obtEiNed which occur as racenates

T na%ibet Wﬁ%ﬂ%}é% (];?frpl csi'n rer eEgC%%eAn% éL%eArLIIGLN

sBEHGYESDBNAQQESnﬂvgemgﬁﬂuﬂﬁNAMPhwﬁVJHHVKAAEE]FEMHQKEUSYLDWDKG
antlﬁodes and conpounds of eneraI formula | with at

NS L eatBont Rttt nedr b r esol ved it #° 1S
déﬂe\}éd dﬂﬁﬁﬁ earkf‘é)%fﬁ }katt %(pqsll’ﬁ{&f 5@%5&36]3 The linker

physical -chem cal differences using methods known per
seszelerezeg lsbwm"l’morm“t dgﬂaj:}hqutndi orcifdactticomalin italics are
r.yst |sat|on ese conpounds ar obta

I ed
derlvrea eérﬁ ¢ 1%t rﬁr Clr?a Csuoﬁlslenq%enﬁquerb r e%soﬁ Vet £
MHWEIMMHW@@MHWMLFMI IGLNSILVG
enanti oners are r ef er abl arated b
YigdpartatliforP o IrI&rPSd%és%sF Yéf LIy el DaVHQP%Ié{SIHrPWDKGSGGGS
Gdﬁlﬁ{glﬁ{' 1qptéEC@|ﬂD’ I\ﬁﬁ '2\’3‘3—23@' Vsergeﬂ é%y fﬁﬁ@t%ﬂeg ﬁ’Vf r}‘Jaurt and
an optically active substance whi'ch forms salts or
liddrdwatl wesctsuchh EHE. gEhees]tmkserorseamedese wig lshitdwen in bold.
racem c. conpound,. particularly a |ds a d the activated .
AT VAT iR B Thl GbRO1S: tHer Hy e £ roial

cldiastereopriic M xture of salts or derlvatlves t hus
obtai ned, e.g. on the basis of their differences in

solubimmvyor@mﬁrévethert” eés apef podiesharyineas e edgtl of the
& R eq{c?eSt ceo%rrgrzf tsoaéJEsQ qu desd vatl 5‘3%1@’ shows
e actlon of suitable age tically active aci
enhannnﬂnneaﬂﬁiuﬂuyetq;rdﬁﬁhﬂédzﬂutdmfaﬁrnbmﬁaﬁéﬂtﬁﬂ|xts

aci d or dlbe zo ltﬁ arlc aci d,. di o- to%ét%artarlc

TeEE Y el el UG, EHBhorSiiphghioreactive
pAGd, cH lﬂ@rﬂd‘e&clfibe@magﬂd&t a6 Lh O I HH Gy 18T Gre AN known

optically active al cohol nay be for exanple (+) or
t@(Gf)mrfemshcﬂmﬁhoﬁ%rﬂtthQmﬂqaw ach¢vieodeyl group in

wnde X nb

TEnergrsd EEPE oy T e fenur i Boreln Landmutacstl =y

sﬁaﬂmﬂja:allmmhﬁlmmeem et 1 fdmeridie waldsert hefeeqjeactlon of a

particularly for pharmaceutical use into the

W%I%Qﬂ%ﬁqw até?:etﬁ”teaﬁirevegﬁ'ﬂt@ Wit |]?‘r63rtg}ld?ﬁ% ra and the
rddani L ACids Al el ey besuged fapr{d/ttﬁl $ormal sera.

pur pose i nclude for ‘exanpl e hydrochloric acid

hydr obrom ¢ aci d, sul phuric acid, nethanesulphonlc

acid, phosphoric acid, fumaric acid, succi nic acid,

lactic acid, citric acid, tartaric acid or nmaleic

aci d. Moreover, the conpounds obtai ned may be converted

into mxtures, for exanple 1. 1 or 1:2 mxtures with

am no acids, particularly with al pha-am no aci ds such

as proline or phenyl al ani ne, mhlch my have
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(0.05 nCi) to each well. After 2 hours' incubation at

37C, 5% CO2, the cells are washed again with 250 ml of
woB®B7(20® and then |ysed by the addition of 2BCTEPIN7/054373

0.1 NNaOH (5 min. at 37C). 200 ml of M croScint20

(Packard) are added to eachgvvell and i ncubation is

continued for a further 20 mn at 37C After this

t di gact iV

Mdl%cﬁqusﬂuare J|]bﬁl6{<";lraTopcouﬂnt OE h& Si ng a 1%%%@%@ ratio
(A M tdk @td sonp gy /ogresem Ommanertry nenadee ﬁe{*aﬂrv.ustw 1. X is
. W th resPect to human SG.T1 an anal ogous, t |

1Y@t tHeF TONKT St HSET® (‘e Cast 2,
md¥M_0Q0343)t i Nistaads ofr hEel2 CDNA is expr essed in

CHO K1 or HEK293 cells. The conpounds according to the

i nventR@htm«;'dfeerem anmbbeshave ECSD val bedinefeal 1000rcoled

O P B e G0n T 11yt o B e Sapes

“ |t W teg rdnite mrnmmdsfmcmrrdlmgiﬂxmdm iagwendid lard aedbum of

the corres(glondl nag[kﬂphar nmaceut i Caﬁf&{ acceptable salts
Wittt & 1odr TNE 1T dtifert | A orout no evidence
@rtq}’éa'ﬂraééé’r?cé reatmity g iladhose sondidi ons @~ is serum
di seases which may be affected by the inhibition of
frdwe ES“G_mMeruatJy omparadlad adnyun ket SEIT-ip lactindityiduals
hCercefor 1car ndslca cor djhnvgdto thedllonvventlloanr AL ce.
artlcu arly surctar} For e preve i'on’ Or treatmen
of dpspgase@ss partheulatrbytnehabohpei desardensnooticid sequence
condj ti ons such as t E tdfand type 2 di abet es

R 1% T Fs (Hidh At gy similar to
ar efﬂnﬁﬂﬁ%éyotﬂﬁéjlﬂaonp@tdﬂ'ﬁl He %rw%&@%eéﬂé%é Caccordlng

foot, ulcers, macroangi opathies), netabolic acidosis
tcanEl@tIdsw@S T dacti v hyqot yoderea, varipe i meuld reaed dihe

Cgse rget acboo |rc Sdel 3,[0 dﬁ |ansur{0| nre i st Aance. . . L ihe

501 iI"E S5y Ao S dy &1 iTB1 daahi is S Frerdh

an&rdcgldlﬁLdﬁtﬂ}QJtO&ﬁﬂrﬁftQﬁiLﬁ:eﬁrtﬂid elrat gth tH S88SRS ,part and that
obesity, high blood pressure, chronic heart failure,

magH et Tl TR etUticiaetiaa. LoTHéSe ‘SuBoHTees latid al o the

t Y generat
C(%Blea%p pét%%llcgg grﬁgidc$g)s%o? rgefé‘églat!nct(r]!)gat| c et!taa(@)frécgﬁl‘mﬂlah‘:g of
thHEheequthistesn ces aarseﬂarldsosmdra;bl erfagrld rﬂmkmﬂrhglg)ror for other

restoring.the function of reatic .cells
ol "t Gl AR e RS SR S b act dve
pdyet aeeld s &ﬂ%é&ﬂﬂ%wd%ﬁﬁ&ﬁﬁﬁﬁézhﬁd&%@f&?mlOn
may al so be used as diuretics or antihypertensives and
are Sontabvetive Vﬁél@teveﬁtPénteﬁdp®PEa@ﬁen@refaheeteart of
tr{e gﬂ! dJe%{é ur&; lﬁcyléd“e Adm ni sk atd.on of & compound ;o w
ng to t i nvent1 on an abnorna accunulatlon 0

us‘eai Hardire demceresrm:;hebe:e“pe]damubror dfhdrbidreitho acid residue
Therefore accordi ng t.o anot her aspect of _thepresent

DY RO theH @91 P ot i et 2 et Yor o i,
co%is%’iﬂ%nﬁ@'xﬁayﬂfb&f&nst rigatliie dirkeasgss oo o td Onshe
attributed to an abnormal accunul ation of liver fat in
hydyrathicenitc ine siebe t rﬁemi‘bfa&:rﬂeﬁr@@t@ji%d Vel itrieat leucine or
npound orc a ph r ceutlc 0 ccordin
mef:%l Orrlenseént | nvea%q%n s a m esfte QEIji(%leasfresonor L
reC&QLnﬁid I s amfutﬂfela,r eswadnt rasbLtII'&d SILQ)saﬂLtahﬂQj’rﬁHif arginine for
accurrul ation of liver fat are particularly sel ected
lyfsrld}’ﬁ't 1@?%“&;? st s‘tq]?t@scﬁargtér% aaﬂlq'at(tlil qiygmine for
-algrhold g fatd v diyver (NAFL), non-al coholic
st eat ohepat itis (NAS H) hyper al i ment ati on-i nduced
fatty liver, diabetic fatty |iver, alcoholic-induced
fatty liver or toxic fatty liver. In particular, the
conmpounds according to the invention, including the
physi ol ogi cally acceptable salts thereof, are suitable
for the prevention or treatnment of diabetes,
particularly type 1 and type 2 di abetes nellitus,
and/ or d| abetr C con‘pl [ catr ons. In addition conmpounds

o N a
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Mor eover, conbinations with drugs for influencing high
bl ood pressure, chronic heart failure or
wa@tdenezssed er osi s such as e.g. A- Il antagoni st SPOI/EBOR/054373
i nhibitors, ECE inhibitors, diuretics, b- blockers,
Ca- ant agoni sts, centrally agti ng anti hypertensives,
ant agoni sts of the al pha-2- "adrenergi c receptor,
'nh'Pﬁéoférﬂf"Egﬁééﬁbagfggp§gﬁigé§8m"tQ%ggb98¥£§des the use
aggregation inhibitors and others or conbinations
oft hersedfs taren tsul taabilren dxiahplre lafcangi atrensigquddtituted

recept or, ant agoni sts, are candesartan cilexetil, . .
PRSI Gear A/ GYart A eI PRk in place
oft &l MSaltan, an e s T b r FXRG ha th-k0880% 1 EXR-334%

ol mesartan, medoxom |, tasosartan, KT-3-671 , GA-01
pers; 1 JRU-BARr6. S IEND- 90 231 b BRI angt/or Arrgiotaeln il g

£ t o t. | St s ar.ef.era sed he
R A A S AL S HANARED (g the
urcaitp i icattcahsaraf/ it abet-esy twafdleranciombiaweid ¢d)t.h By using a

diuretic such as hydrochl orot hi azi de. A conbi nati on

r%t_tlrp%rsi%%?é}ldl% Hexdrs 94t 61 6% tc?_rsﬁfrq%c?smﬁqf‘c%eﬁvétive
v 4abl 8, et NE dH et ety OF Preventdon@fc goUtkfdhwn to
conbi nation with GABA-receptor antagonists, Na-channel
s\l fok erom trop et | P lerotas nkdnfasel GRinhi bint gilss art can
adv.ance | ycat i on d. product, inhibitors or .al dose . .
reraea/ 31& acgeet% ]%rhli bi tlofr EC rhneayv Je tsed For C{% eh T etabtenernecquolrSlte
bipylexeindd ore oficianpld Cadionsmfi di ajetes iherdosagerithout
for the conbination partners nentioned above is
gt U1y B G Fhe 1B KXRFISESoratal 93+ r ecommended
up tR-d51q0hqthe QOEHPJclllé;(rr§§$§g]§ngﬁgrgg§ethg her eL0F €on
i n anot her aspect, this invention relates to the use
regifa tee T drpauntl capcordi ngrgawdrhe fawentd agletemctaion of ruptured
hysi ol.ogi cal | y. accept abl e salt..of. such a_.conpound .
atgloey O|‘°’nceloeg£vﬁtt1hC AT e45t Shebf e 4 lialcl\/e "Aistiahces @ reagent
cHgscrdded pbeses msorte G inat,| ok Rarddietidd Qomprising an
_preparing a pharmaceutical conposition which is .
1A 3 Fi6t€ the Tt rdat feh taTom prasiichtS S BTcd iseadey'n in any
Nol¢ ndid iqns whi can,pe affected by inhibiting the
“'Sodi um cﬁependent [\gbucose cotransporter SGLT. These are
pr ef énabryfartattobnicodiseasesof panei tuvant yoonetioé dhegnostic
di seases or conditigns |isted ove, . st Tgoar.ti cul ar | Yon,
et €78 i ab&t"E CHipl Tt at o P Use of"THe " -1€
s GOIROUANCE AGLOTCHnifth 1) the HHved o 1A one peptide.
physi ol ogi cal |y acceptable salt thereof, in
STt rfatd O Wi a T Giffotaies  Redtt vie S (issitaricel iy 1t ake

- C | ol | t., st er. ' {

A W e N R BT g 1o any
oradm fitdteersat) silmMNdsaigous| yl,2 tdred tvib vaidtt eersuldiangesrising
are given to the patient together; while if they are ,
ay O%@caaf‘gfg]evreedpaﬁtné)sf tHE 13 Hetd sﬁ?d%ieé}f‘c%sasarsélown 0

arg) walt ter the pald el wWd i h |/ pesind ofo | ess 4 hanaler
equal to 12 hours, but particularly less than or equa
entlep dBLaUr ANECons euentdgptide amotcherddsspeet thid gnixture that
invention relates to.a pharmaceuti.cal conposit.ion
CSH e oannp rises oarecaocnt’plo\}lien?Fagrlgt c oorftdit%% to" ]tqﬁoe a}cnlvcg ntion o 2°
shgwra iphysiwlog caf Ihhacmptabhe sat7,0f1such a4-18 and 21-
compound and at | east one of the active substances
23tescri bed above as combination partners, optionally
together with one or nore inert carriers and/or
di luents. Thus, for exanple, a pharmaceutica
conmposition according to the invention conprises a
conbi nati on of a compound according to the invention
or a physiologically acceptable salt of such a
conpound and at | east one angiotensin |l receptor
ant agoni st optionally together with one or nore inert
carriers and/or diluents. The conpound according to
the invention, or a physiologically acceptable salt

Y o . e
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14 h, then filtered and separated fromall volatile
constituents in a rotary evaporator. The residue is
wale@satsred i n 150 ni di chl oromet hane, the resuPCERP2007/054373
solution is cooled to -5 C, and 46.5 g anisole are
added. Then 5 1.5 g aIun1nuHitr|chIor|de are added
bat chwi se so that the tenperature does not exceed 5 C
The ﬁPJcé'HlQE‘ﬂfélgt ' £rfggp1§9ﬁe cgm§£ ;‘lltlﬁ énclﬁlﬂgnépggctlve
poured onto crushed ice. The organic phase i's
paeqoaﬁattété ainf i, nardt itch es sagueones qﬂlmms igxtaracted: wft the SEQ

oroneth e conbi ne ni.c .phases are
Lo T A e g e G D T e peptides
t}ﬁ@ﬂldmﬂwldg@@rdelmwﬂe%@% Wdht i née Themd heeig

organi cphase is dried over sodiumsul fate, the sol vent
sqBIqTED\AE] Tt He ragsy duee (&sE rides yst@l 1h 26 f rom, 10-11,

t 86.3 g (64% of theory) Mass spectrum
1‘Fé§%% L TR (Br+Cl) [MH + Exanple V

1- BrDﬁoaﬁethebﬁr@i@eﬁﬁaﬂ]‘:‘ﬂaoambbéﬂmyhﬁ benzepeide comprising

sol ution of 86.2

an SRR SA ) 6 cPadererﬂ/ﬁ )= - %%W%eﬁﬁﬂﬁef}ﬁs@c fahofevn in
rgﬁ%n]é)]of Srd sEd et hdsi lane i n5dd 20 is comblned with
chl oromet hane and 150 m." acetonitrile i's cool ed t
ork) @ MPheh pArthi &ty ritiaty S0 ide ofn boromanddd ord d:eart of
t her.ate ar.e, added so that the tenperature n
theexceedmchmdd The! sol ut ion T s S'stitred' % or e_LéPfﬁea} %IEQ 1D Nos:
3-anbient1 1t enperiad wrel defaye another 9 ni
triethylsilane and 4.4 nL boron trifluoride etherate
ar e addedSOTREN3bI B Bh PEPEL PP et of VAT REFTREE QORPTisEe

md¥& '1;@53611'{’“0%@'5 p%%)tqcfé"dtﬁah;erbd}rgﬂjl%st %r@@ﬁﬁﬂoreactlve part of

tenperature. A'sol ution of pot assi um hydroxide 1 n
thzD ariirwataarid sseadedant tsl‘@wresm taam arixtadr eclies SEQ ID NOS:

st rr fo h. T or anlc hase
é 1e2d 5 1;9” J]Fo dananoor}%éare eq[:r ee t[%arFEScomprlses

’thé aqueo a8 YL etV et @
arWM ftnfinudh d 1$OpFOPY %Iaftei ofTrtenecczamfrtedacolrcgagu@qahaﬁ%ss altewn in
washed twice with 2 taSS|un1 dr oxi de sol ution and
arghc@spidh g ngé‘?%rﬂopt dri et rarshd U Grateere than

8 TR hnal Hnd O d a1 b & A O B0 b g Carhor T <™

adlrcémeyjud\mses aspedtawum i(rESIng) ananaf £IBIEEALIBINOS: 3-7, 10-

(& CU [ npl e VI
(%ﬁkﬁ 4ﬂ%ﬁ1 ‘0- benzyl ) - phenol A solution of 14.8

bﬁ@n@bévgh&@m@1§a£ﬂoﬂ§tB@xyep@naaé)c@@nz@n@ohglééged a
nL di chl oronmethane is cooled in an ice bath. 50 nL of

pagell Misdlanrt iske ofthedr ot M rioAdel dh 4 teHIeromet Hane
. t I t.1 0
fﬁg. Iﬁg%bﬂé%ﬂgtéﬂ%%%gfﬁ%% sggggfﬁ%F%%§V§§then co:{ %%erlng
friam afup toer dyhtdt heegad st lancb tsiat Ureatiethsaqueouspot assi um
carbonate solution is, added, dropwi se. At anbi ent

t enperaPurte" ¥ he® ni Xt u%%v?gthﬂ?usf‘ ed®Wth &g u%%ﬁ%tivﬁ/l when
ey ochlonig @cidh taplrdn e igan ¢ phase dsnple to be
separated of f and the aqueous phase is extracted three

tastash wiittth adt Hgﬁa%ltelrm eerhedec onbi tried lovvganiiorphases

are drie ve 0 u ulfa Iv nt |
Cemovi Compratayt vl b 01969 reBoRr TFRkalSy Regsiaes
tkﬁzﬁeﬁid’mﬁnj(d:éSIat) leddz t%é%ﬁﬁﬁ?d]%&t(ﬁf@*‘@la)rt[ MfHany one of

e VI
1o A2 B Gt 0- AR PSSR YT di et hy
1ﬂmﬁ{draé‘§cﬁ\§@lﬁgft%n e d3H Oy still be present in the
4- (5- brono- 2- chl or o- benzyl) - phenol in 14 6
di chl oromet hane is cooled in an ice bath. Then 7.54 g
terf-butyldinethylsilyl chloride in 20 m .
di chl oronet hane are added followed by 9.8 nml .
triethylam ne and 0.5 g 4-di net hyl am nopyri di ne. The
resultant solution is stirred for 16 h at ambi ent
tenperature and then diluted with 100 m _
dlchloronethane The organi ¢ phase is washed tw ce

o A
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Mass spectrum (ESI+) : mz = 610/612 (Br)
[ MEFNH4] +Exanpl e X
wQ@2qoPhes1exy et hyl ) -4- (2, 3, 4, 6-tetra- O acet yl - DPQI/BRPY054373
anos- 1-yl)-benzonitrile A flask charged with zinc
cyanide ( 1 .0 g), zinc (3 lklm\:])
Pd2( di benzyl i deneacetone)3 CHO 3 (141 ny) and
tef f Qhor
pﬁiglefl us eég%vayét h ar gjon eothega&zo lulﬁr%r on Ifgt e ]pr]ésé@e n an
irdibrichoe14-o12, ﬁ;pdtl&dcetata}@c&aekqﬁot&cgllmmaamw beldsolated

-2- enox th enze 5,4 de sed
DA 5L b & it T LT DRt (o M B e
cAHt 100Md emeriatdrer frafe L& JenAfder id LﬂHane Wdh be any
ethyl acetate, the mxture is filtered and the

£ ifljanerataard £ hagshed i itsh ‘g ueolst soduM by drtogervariant
q{ ohate solution. The organic phase is dried (sodium
anat e) and the solvent is renoved. The residue is
recrystatrdizedtdrontetbaaol asp(eet dthdrd&x gt]@84_%10éntlon
theor ). Mass spectrum (ESI%r? nmz = 557 [ MENH4] + The
P Fedt iRt oV & o i @ot%ﬁﬂf?dc? AdcBt dithg b vidual

fébﬂ;ra:rféﬂﬂfé@é}%é”&%ﬁ? oA dd@asdoshay gethWidhe & Riddative of

the e req 513, us-ursd @-@mqﬂle@@lm@qumg-m tyrre)
rkoz v1(op aelno %ﬁmﬂ hyl ) benzenjnp egllﬁ ciogr?dt'acigcor ef 1tcr¥acr}1e beptide

ot e;rmercatagre)s‘wc S:d’age‘kfﬁ erndliilmtdren d@ﬂﬁlé&ﬂiserfdrﬁr% between
the precipitate is separated, washed a few tines

S%Q_W%@e atid rﬁ?{%@é&ueﬁﬂq ytk%ﬁ %W%eﬁ ety | def&stta e
(200p ) fui“ﬁ'ﬁefeéﬂ}ggémqeﬁgl HE L of'n‘{fén£ﬂ>1tle£§9a£@£ OHQha test
a plug of silica gel using ethyl acetate (300 ni.)

kithefat udmt . diFmddds relt e |®mlrme‘mmrataed mrijlerldn@ducfetk the

pIpr essur eﬁgﬁnﬂeltﬁgeoéem ye | s dltsnsa ve i, nm:{1I~|Catlve of the

Hior o reacet € oxygen
p]@!sﬁimfe dﬁﬂ)rﬁ;ﬁ;ﬁir&di dartrnengastdl%mnatplcarque%cclqr chml Y,
rfj%rldlne(4 ), 4-dimethyl am nopyridine (0.3 g) and
et Radnhydig idel §{ £ Mt dild £HdEr iTe S itte syl dipre
[ i [
o T e, THE reRct on Mot 1< gt ored et h
oxdh ich aorlgiretidrane (B0 il sYa laindi rwa stroedna thirare eo i itnfmuiineMomp lexes .

aque us h drochloric_acid, onc qgueous, sodi um
s SEr SO DS nEEe cofet § BT RR U BheEoWPE nCRATER CHPePe 2 body
leﬁgﬁnlsﬁJcﬂhQaSsﬁ diodl, et f50didin s phat e)oand ﬂlrsesue sample,
solvent is renoved. The residue is recrystallized from
lfetﬂﬁdﬁdlwl\ﬁfelad:heﬂ@f’@lgﬂ(%% drlat%razl)%&mrplpélwbody present
I ( ylx no
1r? L@{e %l@/ w14ll %ﬁmﬁ /0 S %n%ﬁgc% % UCORYS N the

zoni'trile A 3 obrom ¢ aci
unkrmametarctla;erd t(Hkb amtj)gelrs—aad:d]ﬂﬁbdy) camgm]leut icam dfe 2tetermined

enyl oxynet hyl -4-(2, 3 6tetra O acet | uco ran
B A R (IS 635 DL Ry Tt (R

(0. 1%1”31 yitoracebbginehd, (10 pbder dhRi hESUGLAND ity of
solution is stirred at 55 Cfor 6 h and then cooled in

argridege- bdtiveh The theaadgn dd mmr@la@mq@mq aldaasht tis
Lhille que S jpot gssi um carbonat.e sol ution nd
rseosru Og 6}1 dur egolpg}l ext rpacotat e]tr}%/IS arcfe caet %hﬁw rest
s @il rteﬂ km’gaai’HaQ{eﬁi(tﬂc&CtaSqtalrkﬁ)djifdﬁdLSJVE&ferﬁderLﬂﬁcted with the
sul fate and the solvent is renpved under reduced

%ﬁ%%%ﬁu@?vqﬁ%TﬁeeﬁHUéqgﬁtgﬂaﬂﬁLR?%??%&th“ibOdies in the
tég:tetsaén%{lcé’%lqnfx@ped{e :Lmn@bllai%& ha%tplsge&i pdﬁl,ﬁ; %drcmlng an
separated by filtration and dried at 50 Cto give t
pure product. Yield: 0.52 g (75% of theory) Mass
spectrum (ESI+) : mz = 543/545 (Br) [ M:tNH4] + Exanpl e
Xl
1- Chl or o- 4- (3- D- gl ucopyranos- 1-yl ) - 2- (4- hvdr oxybenzyl )
-benzene A solution of 4.0 g
[ 4- (5- Bronp- 2- chl or o- benzyl ) - phenoxy] -tert-butyl - di net
hyl - srlane |n 42 n1 dry drethyl ether |s cooled to

NN o~ A A ~ N ~\
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Mass spectrum (ESI+) : mz = 451/453 (d) [MH +

Exanpl e XI'V 1-Chl oro-4-(
w27 ak8180pyr anos- 1-yl ) -2-[4-(trifl uoromet hyl sedT/BPRDDNS4373

y) - benzyl 1- benzene 10 ng 4-di net hyl am nopyri di ne are

added to a solution of 0.38 Aﬂ 1-chl oro-4-(

b- Dgl ucopyranos- 1-yl)-2- (4 ydr oxybenzyl ) - benzene,

i I n

arf()ctlrlf uaor%%lnkg% ncggﬂ eeg%y n%)nlel\e%fg SSurﬁsecﬂ’l,lyently detected
bydiaoht afegreetthiane.agirec ssoicm |a'm ars egttircety feorz vhneh @atnjugate

anbi ent . t enperat ure t he d with brine.
“}aetsmﬁjtr}dnsg Xt e i %Zaeé{] m?% tﬂltqa@ceat%ttlegeriﬂr?éltlmdy
oM gani ¢ XA S & v %ila%\@%rs @ﬁld:!m sidratetaNhn by the
the solvent is renoved. The residue is purified by

erghfishveto grRshyt i i ichy gele (@il oridmardiaite/aretHath —enzyme

cd’lﬁpj%&ad‘ce:'h )(% H %gﬁngdliég%oﬁéf ?J&% hi‘?ﬂ}ﬁfﬁﬂ3J_\|_/E'é[;i‘:hecentJ:at1on

irf ojHeovmm mmg;olmd Alsccobtat ined ygnalregalsiae ttimdExarglte that
X'V % ano- 4- (, b- D gl ucopyr anos- 1
bingds t? [tztl@(t tfjikiPchrYon]\sQ Hy'tes AT oridATosaA i5sitey 1 9B izee @
ral\ébﬁﬁacstmi‘xﬁélfwma(b%i'f@d ‘adlrE —1§Q$£ﬂ%ﬁ'ﬂuﬂa@<adﬁ3|aerlt>%ody The
Chloro-4-(2,3,4,6-tetra- dacet
anmlmtglq&dmuwo@tle-qm)n@ -Jobr(tt I‘Jlff Iulmmrmxaﬁwmﬁtfeahydmxneans
OJJ:s,l/)t- benz(y zene | To alsooalC of 5.6
- or o- épt(b gqucopyranos q») 2- [4(tr|fluoromsth
yl suffoayboxyy- ehbﬁdyhénbenmﬁﬂﬁet@mﬁﬁeﬁes between the antigen
di chl or onet hane i s added consecutlvel ridine,

2l $1A ATHORT G- S Ry SR forndd sl "

s i mthyd anmi nopynidine. anm%esfpléﬁd %ﬂﬁaé&ﬂés‘r edfo’ﬂkt example
anbi ent tenperature for 1 h.” After adding 50 .

bwetartutive rdsulaamlarned wre 4 ssltid rselppfqrt,arm"tmer 5
uanncl hEeeforgani c phase is separated and washed with
q aqueotif1 ‘M hydrochl oric acid and aqueous sodi um
hydr ggesl car bopab et SObHt boOnanMf teridr yupgoo¥ethat is used in
magnesi um sul fate and evaporation of the organic
diggRpstic t%?ega@f%diktt}}% BHRA &P Ast R 16 iad Yaagl e for
g (9 &éle% F@%{e%“& GRS +)o ¢ amczu tt
69“% do ?n(ﬁ MFNH4 + T Sd? oW ng con‘pouno vette, a
il aimezhparﬂa]laog,ousa ynemda@«m';plﬁm;ér( ltest Strlp or the
suil'_ caegotija(zpaftlc?let esturc %sa,cegal examplge UCOpl taenxosp_alrtlcle,

ar{ tddfrierapet h suld oyl 0y Jmdrenzdd - kenzene IMSsnpound as
spectrum (ESI+) : mz = 689 [ MtNH4] + Exanpl e XVi

SOL- @ﬂ]@}j@l@(@.aw Wl)l’l g&ych as bovine serum albumin

0 25 f copper iodide,
%ﬁékgj g%%?%p enyI osghﬁﬁe -ggfﬁadium
dlchtmradparﬂleﬂlat embedhméanjne andogfional tyraddnil of the
. of trimeth |SI Iacet | ene are added under argon to a

1%\7&%11% Bt W (or more peptides in any form,
i ke D-gl Q%@yg@weapfyﬂaesz [ (A dd uarametyud hondl 0 as
Xy) - benzyl]-benzene in di met hyl for mam de.
pddtagled sint |E§tﬂq€y Isesed terth amfd: t,hearnd a urel Gad lst |8rlﬂmplﬁor A test
t,,90 Then anot Aner: 25
k%l S- J?ti—’r}}ephen osphl e paﬁsl adi umpaa th]1courl|a embaoddnient such
didgridd tet h)éa&jdryd anetl VW ansarle rafddad; s tanttd e soliddan zing
is stirred for a further 10 h at 90C. Then aqueous
tk?o&m%r}ﬂi?d%%e% LaroiE SelUtieH i adtfed: "¢ Hgrvention and
resultant mxture is extracted three tines wth ethyl
acetate, and the conbi ned organi c phases are dried
over sodium sulfate. After the solvent has been
evaporated, the residue is dissolved in 5 nl of
nmet hanol and conmbined with 0.12 g potassi um carbonate.
The m xture is stirred for 1 h at anbient tenperature
and then neutralised with 1 M hydrochloric acid. Then
the nethanol is evaporated off, the residue is
conbl ned W|th br| ne and extract ed W|th et hyI ‘acetate.

oy o
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Exanmpl e XX

1- Chl or o- 2- (4-cvano- benzyl )-4-(2, 3,4,6-tetra- O acetyl -
wh2@7 k8180 pyr anos- 1-yl ) - benzene PCT/EP2007/054373

Tetraki s(tri phenyl phosphi ne) pal | adi un{0) (0.13 g) is

added to a flask charged vv|1t3h 1-chl oro-

4-(2,3,4,6-tetra- 0O acetyl -

- /1 - 1-yl) - 2-1.4-( trjfluor.onethyl f
t% -E%%anyi i - r@‘rsh n ee% anA(S)OO. Céoa[té%é a#f lzk?bg{:lc%:% alﬁ?/@g( Os%%l 8%% be
tdgreAt. at nosphere. The m xture is stirred at 100 C for
3 h._ After cooling to roomtenperature, ethyl acetate .
o R LS A e e P ke e Be heflavEn: pacEglia,
r M Tdh AgueoUss N, 3saf utd s caid edbnisadidimesul phat e)

and the solvent is renoved. The residue is
chestlrystigladcasd feomatitancn Yieing, & 459 69%wftal sol or

t.heor S, spect ru | +) . : = 58 :

me[‘%\Tﬁ'rll\laﬁ/()mwé@in adnpéiosg %é%l @é@(ﬁ loed r oerpgy%'- Eheaﬁ%lbeo% OO%C! anzymatlc

1 aagd 2L by M yriBudnyd |ddndptimd ne Hee xsae {idh fe fdnt)i e raddieth se
dropwi se to 1-bronp-4-cycl opr op}%/l benz;ene (5.92 g) in

(BAH (58 5A™7) Hifd 2ot B FHI R 137ddE 10 keAone

phide A d antpsahutd Pt drs, std I8 &tn A G Un BB MHtin-
before triisopropyl borate (8.5 m.) is added. The

s gt ordirs syated to -20 C and then treated with 4 M
aquequs _hydrochlorjic acid (15, . _The reaction_, .
it DR A pE Phor b Gl REREt o pSohh rBlRRr SELF R ha TR ©F

tHdhergan £, phase nnsursepamated. e agieats phased lace is
extracted with ethyl acetate and the conbi ned organic

& pIAsEs lge e Qs gdiash Sl p gt 99 He et dhtrgaction, a

cayanorated and.the, resi dyg dis washed widih A I8 X & ofssay
ether and cycl ohexane to give the product as a

faolagrd esEhesw iabsaf elakmt D2 e (VGO% dfnavreany)thivassct .

spectru Sl.) z =.207 (d Vg The
o e bt et&F 2obrat ol BNEI SQONT vop o
inmXag @npesked ih )a dadlaoramidioX Yerhendoranmi ccall within
acid Mass spectrum (ESI ) : mz =233 (d) [MHCOTO In
the depad drle Triom e Pristediredest Maras Hoveq e of the
e A e et e AP Aty to Fuptured
plgener-st s ddien tardy | avet idd o dticmp.o Uihand- dd apiEage tdesociated

intermediate with trinmethyl borate. (2 .
o B orfch 1 BT Bor & Get P NS ‘Yo 3ifmpresent in
sE@l Wrom Mz mdik2 (@) dMrH st d e as depar tufefdam t he

procedure described above the conpound is prepared o
a iy YL i F ifo rorstUBA -and othdl Ben At (st pdread ify g binding

4-i.0d - i j.et hyl am ul [ '
- o( Eg&%l' ;)éje?ér?lg% eg{ P%f(rj gc#e%ts hlg%] ee)cH tﬁls(%}%'g W@G sfetL%JI% eofr#e %getrﬂe&? from
art hien cairwyil dret 1alh scaine itk kalred dlrsappd nglddd sndmtternedi at e

with trinmethyl borate. Exanpl e | I, , .
B AN, GRS TRy - Hersy 2o B cally
bifd 2% GrRfsetdnfde (fdet hoxy- phenyl ) -acetate, 27.4 g of

1- br ono- 4- cyano- 3-f| uor obenzene and 20 m . of

N-methgl ppyeeoti dhvieRtope Wslsllow yundded tbldstiratgd in the

of potassiumiert butoxide in 130 .. af L
R T S h S hie Wb ng T TeRsiship g Lmie the
irbedrow kOGn Afrtyerwesti rid nhd aeskhigiti @t arabmxamples

tenperature, 100 m. of nethanol and 137 m. of 1M
I FISOUE SlotitAfhydt e Arleadded EitF&Se mixture is

stirgegdupyeifi ghtyat + Fo0m L eoper At Usequdhee Methangle 1.

fraction is evaporated, the residue i$s basified with

1M aqueous sodi um hydroxi de and extracted with tert

butyl -met hyl ether. The aqueous phase is acidified

with 4 M hydrochloric acid and extracted with ethyl

acetate several tinmes. The conbined ethyl acetate

extracts are evaporated and the residue together with

120 m . of N, N-dinmethyl formam de and 24.9 g of

pot assi um car bonate heated at 100C for 1 hour. The

. - ] o o
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Yield: 5.2 g (41 % of theory) Mass spectrum (ESI +)

mz = 403 [I VRNH4] + The foll owi ng conpound is
w@bioaiizszde anal ogously to Exanple XXIV: (1 ) PCT/EP2007/054373

1- Cvano- 2- (4-cvcl opropyl - benzyl ) - 4- (3- D- gl ucopyr anos-1

-vD-benzene Mass spectrum (ESI ) : mz = 413 [ M+tH] +

Advant ageousl y, the reduction of the anoneric carbon

centpia0fet P8 2PPLOPLLAL &niAbesedi ate, Rt al ped. duping, |

t he sy%tﬁ%s?s o? tﬁis con%ound ?g congﬁcted mft% tﬁe

oxygEBinghuaciCopadwsi eseohut helpyganosesiongeprotect ed. clone
e Preferred protective groups are benzyl,

H}-nethoxybenzyl, trimethylsilyl, triethylsilyl,

tE;(srfiali@aJ;(ilv PRt bybsE| Yhe bnbisopi@pybsthyhcandratiyhe E12.

anpl e

1- Cylhgure (4Bcyeropr bpyl 2bengyryid- feerraco aketypne E12.

g' Et' Iﬁ%&gggyﬁéngﬁa%é ylhebenzeng. 19:a ELask, chpLged, WEh)one
EMB(Z,3,4,61tetra-C>acetyI-D-gIucopyranos-l-yl)-z-(4-

trifluoronethyl sul fonyl oxy-benzyl)-benzonitrile (4.4

oy BEGHESeR Yortanent 10 ni SoAhthegascon waperipgol clone
mgfl . ) and kept under argon atnosphere is added

cycl opropyl boronic acid (0.20 g), potassium phosphate

(5. OFgyurerfcykpohekhe phosphieedtd. 19sgynaptdoneinagf clone
- | adi um(l 1 )acetate (76 ng). The m xture is stirred

at” 110 C for 6 h nmeanwhil e cycl opropyl boronic acid is

addepigatrer5eacbwhothe (5%10. 2Ong)h Afteoncpobtagnt Of clone

roomtenperature, the mxture is diluted with aqueous
MESHH um hydrogen carbonate sol ution and extracted with

et hyk; gaglaesnIhe coubipned extragt 8,81 6,d5i60e(SOGEUM one

sul phate) and the solvent is renoved under reduced
mggrlessure. The residue is chromatographed on silica gel

(cycLohexang/ et hyl acetate 20:1 - 1 .. Yield: 3.2

o SIS T RS AL hcrrlnitetiayol prd Eldag? Brone
nd IMNHA]  + Exanpl e XXVI 4-(1

- Hvdr oxy- cvcl opr opyD- phenyl boronic acid A 3.0 M |

sol uF{ehref 8 et Ayl rabRe st Ul BP bhifldeSFAVET €€ hyhet Aatno acid

el qggg i1ar [t i .
Sétgutegln(%gun(%fl \}fné?so r oytpng}fjla e (({legﬁrﬁ%P )\}gldn% g{shpy Betviwletrh the pVI
s€diGrmde,) e |lietkdo aritB tQe Thel trigsld taninisgl Hdprerice.

stirﬁed at -78 C fog 1.5 hl befgre q : 4

4- (4FHT8TS_ P et PARRL hYT - T1°180 21 df oRgauence and amino aci
sdfiol @n-or Wne henzol pradd amididy esd@iod 24 @) wisch the pvI

added. The reaction mxture is warned to anbi ent
sqBIRIETcat Ure dridisal rared Thor ahl Eddi e i Ol TR SR URTETE -

1 M Sq1 Ry lppic g dded -

R e R T o L R T R
padda ned orgahi e exi - acdse are dr iied fegadidemtsid plratted)e ratio

and the solvent is, evaporated. The residue is
@w&mﬁ%wﬁ%&ﬁﬁﬁﬁbwﬁa%ﬁwxEﬁ%@&ﬁywﬂﬁﬁdmms
wiS0] Utdon (B0 Mndeifial | oned by Nal 04 (2.3 g) is added.

The rgsultln? reaction mxture is stirred at room

t enpBiavpeeli opha®s hth@f perunenevalrivitvhecackeomebl (A) and

the r | .8 act i th ethyl_ acetate. Th
Clcoon%ihﬁl?d @t T Zﬁc':]té‘{rger ecll Fied “?Ssgcé}hé/urﬁegl u lp%éfle Y aanc?1 t he
sysal vieind 1ty cefvapairadedil Biel reesi due is purified by
chronatogra hy on silicagel  (cycl ohexane/ et hyl ,
acet BEYEe vi2| §R00S 450 (R344bY PhedY Yy Rass BpREtfam AcE1-
LyfEH,) and™hz-F1223 sMEHCOO, Prepar ali ponof EhSc€Pdy sera from
conpounds: ReferenCe Exanple 1
4- (3-D gl ucopyranos-1-yl)-2-[4-((S)-tetrahvdrofuranyl -
3- oxy) - benzyl 1- benzonitrile A mxture of 1.00 ¢
1-chl oro-2-[4-((S)-tetrahydrofuranyl - 3- oxy) - benzyl ] - 4-
(2,3,4,6-tetra-Cacetyl -
b- D- gl ucopyranos- 1-yl ) - benzene, 0.16 sodi um cyani de
and 0.35 g nickel bromde in 2.5 m.
N- et hyl - 2-pyrrolidinone is heated in a m crowave oven

NN P~ AL + o L
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purified by chromatography on silica gel
(di chl oronet hane/ net hanol 1:0->5:1). Yield: 0.19 g
W@ 289512879¢ heory) Mass spectrum (ESI+) : nlz = BGDEP2007/054373
[ MMH + Exanpl e 6
4- (b-D-gl ucopyranos-1-yl) - 215(4 trifluoromethoxy-benzyl
)-benzonitrile An Ar filledflask is charged with
t hy Omacet vyl OpY\r anos
ar?t 1kif&{%%e%zrloencﬁcteﬁc'?lagga€ion%g %%a@ge 231 FA ar% %1% B,
r&briaad il weolnometdroxyi-yhenyil ooraanies cadiad (€ 2hheg)ratio of mean

ot assi um car bonate (0. 26 d a 3: ture of
[g‘ assagréogl%f& aQa%éiov%rlpey(p 46 )", %T’{g mxture is
stlrred atroom tenperature for 5 mn before it is
cooled in an ice-bath. Then palladiumdichloride (5
Madded and the reaction nmixture is stirred for
E’éﬁf anbi ent tenperature. The m xture is then
utedlvvlth brine and extracted with ethyl acetate.
EITs combimeidheaxd racttshariendirteicbrovar sodiadmysitd fnad e
and the solvent s renoved under reduced pressure. The

resi dlie FLOUFEsOf vRdPPAdRet hanorY e RIPYULRd Pfedpeqenriched
cm he 4 M 2GUROUS; D015 Sidia hyscgchﬂrﬁea§@nJﬁ9p9&& test the
). The resulting solution is stirred at anbi ent
ret@mefrlamrcef fidrese Ivlames hammewnalddd zed ddrtth s . To select
heydrochl or| c aci d. The t hanol | eq orate and
extra

Fesidus 5 <HiT Ut ed S th lrblrnaeryan ctpeae rﬁwlﬂ

exgoeiadel thewrgand extdmaeds caldiectled iagres drd exboVieibrary
sodium sul fate, and the sol vent |s renoved. The
of xicfue’ (&0 dﬂ%&ﬁ%ﬁ%@éjgrpalr?r%%? Sl 44 Cd?é“iAS (described in
rs,chl orometchane /it hanols 4k 05 5> (820101) i elflie D 145 5
g (69% of theory ) Mass spectrum (ESI+) : mlz = 457
ll[klwa\anf]waSI resonercases ttthecha etlthges Célrﬂm]rmedfetwtors pSP6A, B
0 15t020 U|vale of bor.oni c [
Cmtlh %/PL &propotrtl onal YiEE ase CASThe Fol I%g\?\n%g REELETD
U%Xmml ® aree- il net aml agous! rdndéapl @ Gxpressed as a
anpl e
fupi Pl E@@ﬁ&ldbw%sﬂﬁ yIHNoX (Rat iFUdghet\hy |2behizyanentous
trj g qYiel eory Mass spectrum
(%%F@@ zael_l 441 4%7\1 JinéEéjxarrpl e 8:
4- (bADegl utapyranoselags) o 2- (diesopoopyithepzyl ¢dbeaza from

P | t o lsilg{kaﬂ?ﬁ'ﬁf%h%oﬁy rupstsursé)c?cat{huer?o(sEc%le?ot:ic plaques
(4- rﬁhﬁr@ﬁwmﬁ angse ko ol s teer tarbuteyl 2 kenzat dwibenz
onitrile Yield: 66% of theory Mass spectrum (ESI +) :

Figures @.zgaq%ﬁqpqzﬂm Eg%{lrﬁﬂtéeq@)ecause they showed enhanced

u t thyls
t Aée#z)loﬁt%} Ir}%saf%o%g %ff zsszée}oolrey SA; ds 6@%%& 3 ZE%qa?%e !
3XSW &z = p@tﬂe{d\/Hﬂ\ll—glﬁjwreEi(aa'qﬁwn 1(Figure 10; background = empty
b- D- gl ucopyr anos- 1-yl ) - 2- (4- et hyl sul f anyl - benzyl ) -
onitrile Yield: 47% of theory Mass spectrum (ESI +)
DM ZeFeA9o0 MY arExpapbeid2; 46{heDr OFUSOPYEBNOR-icro-
-yl)-2-[4-(3-nethyl -but-1
tiggy Hﬂe?tzWIqFadWOnlﬂﬁaﬂ@wfelleﬁk@%W tdvegred MSs at 4°C

%?q—q} L& b@lt la)rgt41 T1u4frf1a3n [fVH'd\“'Fll] F Ex/a% elnlscoatlng

“enz
b 19! eay.r Mel;wn)th;e,nmm tglidte Yieed dias3d8 afwice with
theo I\/Bss S ect rum (ESI+) : nmlz = 391 [ MtNH4] +
\7(4 Temssy 0200e1ﬁvzyﬁ]%s a(nd twice with PBS, blocked
wﬂkpg %@Pﬁ@’r@i‘oﬁ’b@awél ff”szl&%n‘iéd |n$il\ﬂde|lql gqor 2 hrs at
t heory Mass spectrum (ESI + mz = 7/ 409 (
[ MMNH4] + Exanpl e 15: 2-(4- D|f| uor onet hoxy- benzyl) 4- (
b- D- gl ucopyranos- 1-yl )-benzonitrile Yield: 32% of
t heoryMass spectrum (ESI+) : nmlz = 439 [ MFNH4] +
Exanpl e 16: 2-(4-D fluoronethyl -benzyl)-4-(
b- D- gl ucopyranos- 1-yl )-benzonitrile Yield: 65% of
t heory Mass spectrum (ESI+) : mz = 423 [ MtNH4] +
Exan'pl e 17 2 (4 QICI opropyl benzyl) 4 (

o o o - T
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residue i s chromat ographed on silica gel
(di chl oronet hane/ net hanol 1:0 -> 8:1). Yield: 0.15 ¢
W@ 389512879¢ heory ) Mass spectrum (ESI+) : mz =PdBBP2007/054373
[ MMNH4] + The fol |l ow ng conpounds nay be obt ai ned
anal ogously to Exanpl e 20: 1(622) 2- (4- Brono- benzyl ) -
4- (b- D gl ucopyranos- 1- yI )-benzonitrile Yield: 79% of
r,NeNy d\@s‘%fe ReGHI UM ( grl*s) mtg{ ZPBS'1455]rjh 53 {4 é(# Ulty pas.
The conpoun i's obtal ned according to e procedure
Irbxargd eve2l0 susianghdorkam ten inisttesad(@fsdeGl, idorning, NY) 50 ul

chl or onet han | e
O S Tt GRS B 1 5 53 (ERRaRe IRty sy 12
c&llﬁﬁﬂzﬁ]@épﬂa@cﬁsé | asks Cm{a&%iad’ﬂat h Uppsala, Sweden) coupled
4-(2,3,4,6-tetra-OC acetyl| -
tdh-H>- g-’r@ﬂclopT)Frlarﬁ%i @%ge@qma‘m@r@%ﬁq -E béﬁzjolnﬂifr]i |lersates

, - 1 yor oet hyl 1 ri et S
{ SR g e s Y M s L B, e
plasydeatsad iatf Gl iGf,0rd 24 thed Thelm)0 a]quez:%\JMH‘H-]quas added to
3solution is added and the resulting mxture j

LRt a e iR P %t AP e Srhie! 'S rﬂed”br‘JgOarWPcBS

phaS@ﬁeaﬁgxgufsdwgyeinéggag@asgLf@tecaﬁgrtbeh§0kaﬁnéwed by a
Is renoved. The residue is dissolved in nmethanol (8

3Ch1ml)n am-ulradzitaed af tHT 4 N KOH Wod iticoni (@i trgd )serhe phage

ution i stlr ed a nperat ure for ]}}h and., . .
SEHL O S AL SO SPEA] Uogh Dy Wb anc

hun@MVRYG Qfoatﬂ’@i metdenal i winderl aweduaed pressite d4he7°Cc for 1
residue is extracted with ethyl acetate, the conbi ned

DI iR sk tvacts Tire dYGER R tHe Kol vent is renoved.

The AF%éPUxﬁaéﬁlﬁQ[ ofgh Oﬁiagbego@@ §h| QﬂaMgﬁé horseradish

(di chl or onet hane’ net hanol . Yiel 0.08 ¢
P{189% Bfs ¢ heBiR) )cdvas&asmtarmmiﬁaqe (armlz-b“-l%%nonoclonal

AN + Exanpl e 2
i ] TR S dmpsalan FedanyiatiAddet Ashangupated 1
hibenz o t rAﬂt%ISSV%éTMd@,gelm perox3,de g Bl\’ait%rtﬂaén?eﬂﬂﬂ)—
is added to 4-(b-D-gl ucopyranos 1- yI -2-(4-

betet I nsul FaA = BEhiA Hdh HrsmagaT e 1\@33) nsd)lqtnlop 40 mg/ml)

SO [
mgsol%b%di?éodr;> [ s%cliﬁrjﬁvéé}lat p%%f%ﬁ%célgonrgﬁ aSt us;@ﬁ‘%es?l%l} ﬂg%d
addien quenic Hed by athel.&ddi v@&bh. of aqueous Na2S203

I ugi d Na t Th i ,
Shask fbeSeRarar Eadndtt RUBquLbuS PHUSESFS BxeFqctbker plate
raMddy etdndracetateuEe coubj ned organic phases are

dried over sodium sulfate and the solvent is renpved.
The E%%ﬁﬁu@si@gch@@hﬁt@@@hph@al%ﬁts$$¥@aW@%Iessentlally as

de(sqg{} oefoc{ oﬁ”%%i@;ggaé%sru lé%]% Yéeq a_gQajL[Lfgéga bacterial

ar{d\/lﬂ-lﬂa—lgeEnaa‘ﬂcheacﬂﬁzrotelns was not performed, as no dlfference

in 4- ( b- D]igoquur}cdgp%lranos (];%%T -2-(4- ne%gh%i:sulcljbéa-benz J sera

wd$ added, d0 & B UG @RS -lx Y dords (41 triplicate. Both
nmet hyl sul f anyl - benzyl ) - benzonitrile (100 ng) in

thdi chltoronmetvane {2 adsgy chtiad it anvdee-bdth. The

| h |
g??r?% ?Eorﬁ%geﬁfﬂ?\éﬁgér a?u}?1 egfﬁor?%lJ %hgﬁ?é%%%gcea
readet itvhiony ofr agie ausa rNaZi2, 38 1/ ereaandrgUenys NatiCye +

3sol uti on the or n| c. phase is separated and the
3 a%R)e TAC tSd W 1P é%%%ﬂara?é%tté% g-hepige reactivity
w1°tq{7té!trlﬁﬂlé3ragﬁf“§omses%ﬁfn? E}s’éee@':.Q_:}{ﬁre sl umslld 8he i gens

and the solvent is renoved. The residue is

chr omat ogr aphed on silica gel

(di chl oronet hane/ methanol 1:0 -> 8:1). Yield: 68 ny

(63% of theory ) Mass spectrum (ESI+) : mz = 451

[ MFNH4] + The fol l ow ng conpounds nay al so be prepared

anal ogously to the above-nenti oned Exanpl es or other

nmet hods known fromthe literature: PEPTI DES FOR USE I N

DI AGNCSI NG THE PRESENCE (]: RUPTURED ATHEROSCLEROTI C

1 e~ 7R I~ 1 n ™1 1A 1 T

o .
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cardi ovascul ar events are not readily available. It is

therefore the object of the present invention to
w@ewvilgkgosuch bi omarkers for non-invasi ve di agroOBEBR2001/054373

ruptured atherosclerotic lesions. In the research that

led to the invention peptid were identified that

bi nd specifically to antibodies that are present in

Cndi i feri i . .
B R L LR Lo B S e
Fuexpreassim [dditargd wasi arsedf. sSkracragat elearreexqimes siten amount

i brary of cDNAs predoni nant|y expressed i ured . .
o o PR GRRAT O 10 AR G Lt ST 1By e S AG0B A et £y,
clrafief etd iadd tyi rex prres sk d e srptpred flaqese (@8 interaction
descri bed by Faber er al . (GCrc Res. 89:547-554
(NIt Vi ve-cl oned and the cDNAs were expressed as
}gzﬁ&' roteins with the mnor coat protein pVl of
£ [ a#nﬁlenz?ous phage ML3. To enrich for peptides that
Dei andl espegd fd load 1 gp It caraityidhiodieS dnt ippoledtIserrad delrd ved
frompatients known to suffer fromruptured pl agues
(i dentPFFRd=hef B4 "Flpt E?%aege?ﬁ layggrpanel of
irRUGEeRs vVesdunds- ofg Sey0l.agiG A igen Sel-ect iy (SAP1e sera
were perfornmed. Subsequently, the individual phage
argd greld viere nagtald d9r Bl FRle J mthervec tdegm Wiach merient
d{ roarggenrd.isvgidusal s suffering fromruptured
at'her osclerotic pl agues. VWiile the magjority of the
phagee dins pk ayede pept rdespshomed arpospitvent eachtoOngding
bot h pool ed sera from patients w thruptured
PRI eftG ! dTe T Wi ahd oA dd e £F (singad entrgery,
Acvg&eq%isct %Polﬁep 'pclaalq%sasatnrdicqlec | gah%/i CQt.notrreocl St t_IEqu{O.SIéOItherOl
reaction © our clones coul I stingui sh” pooled sera
sdoromrpatd )enisramddr it ureth |8 ofisd fdomtdetsel afdd@Mdonors
patients with stable plaques and control sera (See
(i lfUr £199) thesdytieit & arad Y3k r agedeld that t hese
rdy €l ones represented two different antigenic
peptides. The inventors then further focussed on the
two antigens, E | (Figure lsywand E12 (Fisgére=3), that
were only reactive with ruptitiféd sera. Cones E | and
Elz were.tiested on a large panel of indivigdual; sera
(‘n= 38 for ruptured sera, n=23 for stable sera and
wml@:for normal sera) . ConesE | showed significant
reactivity (ratio nean OD450 sanple/ (nean OD450 enpty
Phagest# (8*SD) > 1 ) to 22 out'*of 38 rupturedssera
(58% Wwhereas no reactivity towards the stable and age
Hiye'sex mat ched control sera“tested was obs€rved. In
addition, clone E12 showed ephanced reactivjty in 15
out of 38 patient sera (40% , while none of the
stahle:and control sera tested:positive (seexFigures H
A and B) . Conbination of the serumreactivity
Hfapast--cEghes E | and E12 &vedh: further incredsed the
sensitivity to 74% while the specificity remained at
YOOV TETIGUreHE) . To deter i hg* whet her t He' “Observed
Fbcﬁ)s:,:j:__‘_;_%iﬁ\_{gQgﬁg\acti on of ruptured, sera was indged due to
% e ruptured pl ague derived sequences, five Tuptured
SQNLAMEre-Qr e-i ncubated W th:the synthetic; peptides
Ac-El -LyS-NH 2 (AC- VRGFTMLTRLVLNLK-NH 2) and
gy EL2zsliysanNHS 26 AC- VHI | RSSEE ¥ALFTRSI SNYK-NH 52 )
representing the cDNA inserts of clones E | and E12,
and with a non-specific peptide . As shown in Figure
12A, pre-incubation with peptides Ac- El-LyS-NH 2 and
Ac-E12-Lys-NH 2, clearly inhibited the formation of
specific 1gG anti body/ phage E | and 1gG anti body/ phage
El2conpl exes. In contrast, the serumreactivity
agai nst clones E | and E12 was not inhibited by
addi tion of the random peptide. Since testing the sera
agai nst the conbination of clones E| and E12 raised
the sensitivity of the assay to 74% it was tested

I T I 1 I D L 1 . I L
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VPRGGEPDHTGSRVPPKKKN npl 79 (SEQ I D NO :7) NQKLNTI GNW

The invention thus relates to peptides that interact
wowdo/1287pd ur ed at her oscl eroti ¢ pl aque- associ at BCI/EP2007/054373

anti bodi es in anindividual, the peptides conprising an

I mmunor eactive part of one the followng am no acid

sequences: SEQ ID NO:I1: V ML TRLVLNL SEQ ID NO 2 :

SEQ TBRG 4 - RYRDFUAK CEPGHBCVEFRP ORI SCRSREGA ~ °F

rmm CYSPNHERVSFQS8EQ 4D rNO rém ct iIRERIyTROWSER [thN@table
. r@_ EFﬁAGTTALVLDYV\NNI QDRTEKLQRLTI VCSLD o erved. In
a&éP%@aEPD%ﬁ@%\/%H@mo%%a | AN celd ' r MILNEHPNWH M A out of 38

further enbodi ment the invention reI ates to antigens,
POt serg atf § nundridee tdase iparanefo oridifs idiele and control

° J(%«F%—gﬁir%ﬁ%d ek %l | YAL FTRSI SNY

SEQ ¢EndNOha0on SSREEhTRYYr GEQr¢&cNOrif}: against clones E1 and

SS- REFRAGTTALVLDYWANI QPRTEKLNRLTI VVCSL ,
E I ST ASHUPEPEONEQRSPIMASFFDIFRREEMOVPRG Y t0 74 ¢, while the

s $ERBHIGSRVRRKKKN J ny@anaider (sl nerd) the i nvention

relates to antigens, conprising an immnoreactive part

of one of the follow ng am no acid sequences: SEQ ID
E’?@P%: GSGGGSGEGEPSRPDLLENSGQVRGFTMLTRLVLNL SEQ | D NO
; GGGPSRPDLLENSGQVHI | RSSLI YALFTR SI SNY SEQ I D

S&ldﬁc@%@%m&m@m@d@&ﬁ@ﬂ@ MNOpanel
CRVP%*R‘ES@@P@VW@W@RF%%PMQFWWS‘E@% plRees 18l and E12

4%, Therefore, it was

r SFEICEENKSARSSRER] A%
GSCGGSGEMWAKSARSS REFYRAGTTALV VRN PRTEKLNRL T VES Bt
£ CEASHL PERFONEQRSPHENRR mmmm&m@wa@med

SRPDL L
SR R P R SO Mg,

r@ﬂd@&ﬂ%er@m Iﬁidlglearhérfﬁnami %C‘ddr\t@alpaéfdral)fw@’te tfsted for
the follow ng am no acid sequences: SEQ ID NO 19:
tWL@@G&‘RﬁL@&WM@&TﬁLW@QWOMY chosen recombinant

F%'sg‘@ﬁ\é%Y%rﬁAqP%\ﬂqﬁ\ﬂ% panel of 192 clones a

NALPCFYVI LSVKAAI FI FDVKXKI VSYLDWDKGSG
1%@3%SRH®UEEN$WMPW\MNUSEQdIDW@ 2&Entification

Mv LRFLGFLLVTLFGYLLTFLKKGFGKI A
A8 /& | ENSITAGYL ‘PSDFVQGVQLI

L PSNAS PEF YMh & SYKAVL B E@é/&%é/@hfé@v%@ﬁ/ with one or more
GGSGGGPSRPDLLENS HI I RS SLI YALFTRS | SNY SEQ I D NO

et u gl S8 PIAURF LIGRILVAFRGHA TRIKKGEG , while 36 clones were

i%@f@%ﬁé@{}%&&ﬁ@%\;ﬁ%mnes interacted also

sdme\z@{mm( LTENSESGEG SEEEQVERIF SEQ I fferent
NO CgPVLLGI PLLLRFLGFLLVTLF %TFL@KGFG
SRIA Aﬂ%L ATHENS LVGH S SAGL
FVQGVQLI LPSNALPCFYVI LSVKAAI FI FDVKQ
KI VSYL DWDKGSGGGSGGEGPSRPDL L ENSRYKDF
EXAMRIESAHOHPCVCRVPSKL SCSSRCQPVNFPPYP Rl CYSPNHFPVSFQ SEQ

1B NG 23:o VLLG PLLLRE LLVTLF YLLe-I;:FaU%g% synthetic

dﬁmég_l LPSNALPCFYVI LSVKAAI FI FDVKQ

~ Kl VSYL DWDKGSGGGSGGWAKSARSSREFI TRYV SEQ I D NO 24:

I\/PVLE@SI PLEeRFLGFEE VATEEYE LTREKREFEG e observed reactivity of
ﬁ%ﬁ%dSLsFéf%l—lm’ag—wé-\f%YL@g %g-ﬂ:es% ecific tured plaque
VQGVQLI LPSNALPCFYVI LSVKAAI FI FDVK! VSYLD\ADK GGGSGGRA

KSARSSI REFRAGTT ALVLDYWANI Q:’RTEKLNRLTI VCSLDGLTASHL

PEPFONEQRSPHHYVFFFDKFRREEMCVPRGGEP DHTGSRVPPKKKN SEQ

ID NO 25: MPVLLG PLLLRFLGFLLVTLFGYLLTFLKKG-G

KI' Al Al SLFLALI | GLNSI LVGYLSDI SAQLPSD

FVQGVQLI LPSNALPCFYVI LSVKAAI FI FDVKQ

Kl VSYL DWDKGSGGGSGGGEPSRPDLLENSNQKLN TI GNW The part

I\/PVLLG| PLLLRFLGFLLVTLFGYLLTFLKKGFG&KI Al AI SLFLALI | GLN

P R —— A RN PN NSNS 717" 717 1 1 <A IA L IN/7AIF~\ N In ~s M7 A A
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YLSDI SAQLPSDFVQGVQLI LPSNALPCFYVI LSVKAAI F

| FDVKQKI VSYLDWDKGSGGGS GGWAKSAR in SEQ I D NOS 23-24 is
waleoorauesdod rom t he pVl part and |inker of vect oPCPBERICI/054373

The |inker sequence is shown in bold. Am no acids

shown in italics are derlveﬂ)fron1an artificia

cl oni ng sequence "I mmunor eactive part" is defined

g B Pl [ Accar _
Jﬁ\%é% ?%D I\IO% -25 tequIt %Ears%gn% nce rgsgect I VI tf;é tri%e
irraipdatrest v&sﬂumkms sc;orqiaartad: treepttislaseddlt | (Ad-WRGRIMLTRLVLNLK-

abl n r reactive parts can
Ve RalnfiF: ddow FAORE I Cr DEr QoA LR bt PeRapsnECh the
clt&@rﬁg%{eﬁflsdﬂ-ﬂhlazs 6$%W@M£MWJMI@£@W specific
reactivity" as used herein is in general any
arstiegtd s thusall dry ryi e 1 T P I ek énc o lraweelpidre BEL and El2
40,0 e ol g to the invention with
ar{gegfuﬂrhe ge‘%fg ﬁo%]t% 33 OE{lddoé]n of the same peptide
mnthsghahéelanﬁéptlnesnﬁt BEFByﬁ@Nez|anqnﬁd4EmﬂiHys NH, were
"enhanced reactjvity" neans that the ratio (pean QD450
PIERIS Ve OIS0 Pt piidge? PReSSpPSRE 19 synehesis and
sdﬁbéﬁﬂédﬂﬂﬂﬁﬂlﬁHHé%fdﬁ“bﬁ”%%vé?&éﬁJﬂhéEHtHP@K!ar at
, hore in particular 3 or nore Rupt ur ed
serubtfieesenlunse¢rom ah P ndngidudiabrrpboteds seeuem pfe-

: nuItHfhe:éndl%jduals thﬁ;(pa%ﬁ)rupturegvpla % min. at 4°C
e seru 'St um f romaan ndiVi or ‘pooled
irsegnimfe Jatdd plfe Sndiy i duatsddatpdiravieiest ai},}rﬁ:l’mt&@q&ptlde

but no evi dence of the %resence of ruptured

AoNor TRl S S8 Fu P O Y REEL i R &R MRl vﬁ”élu%‘F B 2 pToiS? eIEIH2 (Ac-
VST 10y AR AH P B endinyy du@b%s%%%n@@yr)obe%@i%e/IgG

clinical relevant cardiovascul ar di sease epti des of
cdnfyel 4 ¥ypeentd n mmmzst@tazrd a replaviidsequeticd Gthat drsl
St ruc al | ntical Lo, 0r functlonal n1|a t.0
41559 |ﬁ%%{ :%éilﬁé DartSTof THe Qithd At sequeﬁ% activity to
praceormti nthd @ 1SEQ d P NS rdi-rds qrn GOSN e | dess draiideaNtHoove .
thereof. The peptides may conprise further am no acids
in abidi i FoRNPBNt He BHOWES al? dsP¥hainedRati Pt el Ehethe Ac-El-
|IHNO 0RELk U8 PaA T ) ARl hAl 215 10k TR n '}E’y&e
L§ %n%ho?gact|V|?ydo @t e cggs eté gg%?§ge&%r
pdye ipteesentldar fyacirhitlaittee di tick nfgnorfamrmn rxebtspie&ﬂm: aIgG

asolld S %ﬁ%(ﬂ%t%ﬁag% bd%i%é? tﬁ@q 3%2er urposee while

r@rstelafne N cieeass aldd dhLonseaidd el aede@léEChﬂaSs not
Conservative variations of the peptides are al so part

irgfiliHee privs eftdl hivashtd ok heTHe teErmmPasonists vat i ve
vari ation" as used herein denotes the replacenent of
an am no acid residue by another, biologically simlar
resi due. Exanpl es of conservative variations include
the substitution of one hydrophobic residue, such as
i sol euci ne, valine, |eucine or nethionine, for
anot her, or the substitution of one pol ar residue for
anot her, such as the substitution of arginine for
lysine, glutamc acid for aspartic acid, or glutam ne
for asparagine, and the |ike. The term "conservative
variation" also includes the use of a substituted
am no acid in place of an unsubstituted parent am no
acid and/or of a non-natural amno acid in place of a
natural ami no acid provided that antibodies to the
pepti de conprising the substituted and/or natura
am no acid(s) also imunoreact with the peptide
conprising the unsubstituted and/ or non-natural am no
acid(s). By using a routine screening nethod, such as
by testing a conservative variant antigen with sera
froma patient that is known to suffer fromruptured
pl aques, one of skill in the art can readily determ ne
if the variant peptide has the requisite biologica
act|V|ty of the peptlde of the |nvent|on mnthout

oy o= nN



In another alternative enbodi nent, a peptide
conprising an i munoreactive part of the am no acid

W@ emaarses as shown in any one of the SEQ | D NORT/BP2009054373
, 13 and 2 0 is conbined with one or nore peptides
that conprise an innunoreaqﬂjve part of the am no acid
sequence as shown in any oné of the SEQ I D NOS:. 3-7,
10-11, 14-18 and 21-25. EagyMonbi nati on of peptides
can furthernore conprise nore than one peptide that
conprises an i nmunoreactive part of the amno acid

sequence as,shown in any one of the SEQ |ID c 8
O Ak d5i SR roFS Than ot Geptrte Phat ruptured
a ORI d SRS AN d PRI add we fdd Oft tderiadl Naracdd peptides
sequence as shown in any one of the SEQ ID NOCS: 2 , 5) .
compigl SR IQMHHY T2 Groree thvait oife Peptdidechchaiollowing amino
0 ' I mrunoreactive part of the am no acid
&éiqd%%%ggggﬂéhomm in any one of the SEQ ID NOS: 3-7,

10- $kQ 1#-M8:and 2IVRETMIERIANOVE conbi nations of
peptides_can be consi dered a panel oflﬁﬁptides t hat

can bECuSBd"Porf * det e ity & Fifnget pifnt  of

anti bpdi es poesent ids@cddshonrslyet suffering from
rupturgd at herosclerotic Iesﬁ%ﬁs. According to the

i nveREQohD BOs4anpl e R¥KPOSIY IQePUHBAVEREF8KIL.§CASRCOPVN
reacti on between ant%%gigﬁf } ﬁﬁg@& le to be tested
with at | east one peptide 6% $%e i'nvention. The

pept sBesIDfNOhE: | nvexRFOIRYCAN be isol ated pepti des
that conprise at |east the innmunoreactive part of anz
one %?Q{TE% ¥getD NC%.FR&G%AL%%WN,IQ%E%&%%HPd%% D
or I mmunoreactive Paﬁﬂﬁhéﬁﬁ%ﬁ%ﬁgﬁ%@@§ﬁHﬁ£v§¥?$ﬁ#ﬁﬁﬁEMc
i n thephage. Thus the antigen used for diagnosing the
presence in an i ndi WRIZFERPHT Gt U EEKEEY her oscl eroti ¢
| esi y..he_i sol i.de but al so
phagggéig%l%@ea'pepﬁhggﬂgﬁﬁéVgge | ysat e contai ni ng
pepti de of the invention. The phage may be any
filanmentous phage and is in particular M3 or a

vari ant PERerE0f 25 AeEdHHFAGIEoCA2FTr t hefOBRpEEINT an

R Tg s il ST rom A Trhdtvidual Tor Thee et
sqgfsenﬁe t herein oftantgbodies t hat a:g in?;caéLVEnof
otic
Ehg ?ﬁ@?gﬁgﬁgfé‘Qﬁgr€§¢$§$iﬁﬁiﬁﬁyiﬁﬁs con?ac?ed with
the peptidenotot he di@gnostdorreagernisadgd i mune

conpl exes forned between said peptide or reagent and
t he ahti bBdiesl@re detRtEtRYV n a further enbodi nent
the éﬁgeﬁﬁ'ﬁQ:{?Lateés%ﬁFQ%&§fﬁ%5tBYﬁﬁﬁI?PﬁTEREﬁQB@k@C
of a sanple froman 1 ndividual for the pfesence
therein of anti bodi esLn¢iElASHIEPH FODNERR VEHOf VEFEDKFRRE
presence of ruptured atherosclerotic plaques in the
i ndi vi dual, wherein QM&V%&%&E%?ﬁTQQﬁX#) vne or nore
antigens or the diagnostic reagent of the invention
and optionally nmeans for visualizing formation of
i Mudecbeprestes asThbasaapl enfebmmhe ¢hdivi doabrisibe an
i rrtuneusﬁ oerde aC acni vbee aa rbc? d&’ £ foI nuel dd f Scl'fnceh . f%sl lboI oiond asrr?irnuom acid
plasna etc. o 4 tissue sanple,” in paﬂfléblar
seatdwraasc] erotic plaque tissue. Antibody present in the
sanple will bind to the antigen. After renoval of the
unbotind ARt ¥geh’ i he GHIFERGECRRTHTIRENI R Exd Can’ e/ LND
determ ned and quantitated by neans of various known
techniques. In a first enbodi nent, a predeterm ned
quantity of antigen (which is the peptide or
di agnostic reagent) is adsorbed on a solid phase
protei n-binding surface. The test sanple to be assayed
for antibodies is then contacted with the surface
havi ng the antigen bound thereto. Antibodies in the
test sanple bind to the i mobilized antigen thus
form ng ananti gen-anti body conpl ex. The conplex is

I T I T s



i nvention may thus conprise one or nore peptides in
any form i.e. as isolated peptides, as
w@baga2sdive pl ayed peptides, as peptides i n phageCT/EBRDBES4373
etc., and a suitable support. A test kit of the
i nvention conprises in a payticular enbodi nent such
diagnostic reagent and a | dbelling substance for
visua @ZtﬁgNéh§3tnﬂvaﬁé@a§b@é§§596tﬂﬁﬁ§Gboﬁl@ﬁ@étg?ﬁLF
of the invention andthe ruptured-plague associ at ed
anti bodies in the setRETI¥NDe tested. Labelling

7ac 60t 196V s6t ope. S ettt B b o fbavaors

chenykgnipegcens : CONPOUEEdsGEEPSREYNEENSR WY BFSOV I 0OBY AP
sol or netal conpound as sol particle, etc. Exanples
of enzymatic | abel | iRG-BYSIEns oM\ SE R IePRICYSPNHEP
peroxidase/anti-pequkg%se (PAP) system the al kaline
phosphat ase/ anti - al kal i he phosphat ase ( APAAP) system
the anpQdin-bootbn am&GﬂGBGGWRKSﬁRSSRRFIE%&@tem
DependlngRon t?ﬁ natuyre and f aracterist
e

the r&ageht¥o: |nﬁ%ﬁ%@ﬁ%ﬁW%%?A?EEE?F%%G?F%%VtgﬁﬁgNI

place is a so-cal | edysant gy, 8RS 1, Y, TAH T, PEPFONEQRS
aggl utination reaction, a conpetition reaction, an

i nhibition reaction RﬁHfﬁﬁﬁﬁDﬁﬁﬁﬁﬁﬂMQﬁEﬁﬁ@ﬁPDHﬂﬁﬁBVPPKKKN
assay.fo e we e
tech%?éu%s $§r?%etec%g%éagﬁgG%gREBTP%ﬁg%ngﬁTIGNW'
i mmunoconpl exes in a sanple are well known and al
fall wthin the scope of this invention which is, based
on tfe E%@tb@eth%sn%%ﬁym?@ehtl?Pédo%%p@fdégetﬁé%l%ﬁna 3
i GAldy Tty ad I aque- assopiated @t i odigsing
upt ur ed pl aque- associ at ed "anti bodi es” as used herein
aMWQQEﬂndeﬂﬂqnendﬁﬁ are present in serumfrom an

AR B R TSl P B B R R
peptides of the |nvammAxxmsmﬂngﬁﬁIgﬁﬂsmmvmymﬁﬁtgndmmﬂn
an i ndi vi dual haV|n%$stabIe | aques does not have

significant detecta P9t %ﬁﬁﬁ%ﬁﬁﬁ%¥5ﬁ4&ﬁlFDVKQKIVSY

specifically bind tag, $§ﬁ§ ﬁﬁé@@WﬁGFTMLTRLVLN
i nvention will be further [ trated in

20

25

30

t he exanpl es
that follow and thatLare not intended to limt the

rof orencer Rofats "Ture kb BF GERELL LU AL R0 PR RA Pl

shows the nucl eoti dex seouredce . 0f T cdoner e g ead P sp
shows the am no acid sequence of clone El. Figure 1C

shows the full | engtfV3@&ohHrivtid (¥ of L et \GHeA B LFDVKQ

Fi gure 2A shows the ;puedeaty T
Fi gure 2B shows the am no aéﬂﬁssequence %ﬁ ﬁﬁ'one %gi%
Fi gure 2C shows the TREJLITEIGHTRILENON protei n of

clone E12. Fig shows the full length fusion
protefd of %@oﬁ% |MPV%tﬁﬁF%LhRg%%angﬁ%F?EPPTF%%@@EG

fusion protein of C|KﬁﬁigﬁéiétALfﬁdﬂN§iﬁVG¥E§ﬁtéi@LPSD
full length fusion protein of clone np3 6. Figure 6

shows the full | engtfiV3@& o Hyatlel (Fof L ot \Greh NpleZRVEKQ

Egggrg ? ErgnfetgesaomsTbﬁm%ﬁﬁ§%§§§%% seﬁﬁgééy%ﬁ%ﬂﬂ?

am no aci d sequence sfcadgies@mpty phage dlsplay vect or

pSP6B with t he uence, the |inker and t
mul t PpPel Bl BHi fg: seq%g%%%GIE@b&?@L@F%%%E%F@H%LTFLKKGFG

nucl eoti de sequence jafyor 28 e, tfbﬁN%ﬁﬁV@%iéﬁtéi@£PSD
enpty phage display vector pSP6C\Mtt1the pVI

sequence, the linker and the multiple cloning
sequence. Figure 10 shows the reactivity of different
antigens to pooled ruptured serum Reactivity is
represented as the ratio of nean OD450 sanpl e/ (nean
OD450 enpty phage + 3*SD) . # = clones with identica
inserts. Figure 11 shows the serumreactivity to clone
E I (ﬁo and clone E12 (B) . Flgure HC shoms the

L - o — .
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and C (Hufton et al . J Inmmunol Methods. 231: 39-51
(1999)). Using these vectors, the SSH cDNA fragnments

wae@®7axgsessed as a fusion protein with the n POI/ER®AL/054373
protein pVl of filamentous phage ML3 in all reading
frames. After various round2'=2 of selection with pool ed
sera frompatients known to“suffer fromruptured

at herosclerotic pla =
clones E |l and El2 as sE E\émﬁﬁﬁél\%%%@?%%\hﬁ@%ﬁ%wm
sel ected because t heyI' EhOWBIDEEFSEEEIECERERRDLIENSRYKDE

(ratio nean OD450 s (%

3xSD) to pool ed rup?ﬂ&eﬁé%ﬁ S\&Jﬁg}é%%p%@@%d\}w
= enpty phage) . Selmymwmmfor med in a 96-wel |
flat-bottommcrotiter plate (Fal con, Franklin Lakes,

NJ) ebat el BPn2at 4GV +hGCREBBLRREFabblY T AT LhTHBREFHE

(10 my / m in coati ) Vi
the plate was washe W%é%%%ﬁ%%ﬂ%ﬁ%dmw
Tween 2 0 in PBS) a@J@W@IﬂWSNﬁMY\MB&MWIH‘D@%
MPBS (2 % Marvel (=skimred m | %& PBSZ for hrs
at RT, and washed agalf%v%ﬂt]?% GGe W%RQE%YV
W t hsPBStpl o a2 96 \/\EMWLLQE‘PQLQQFLQF"LW@L?G?@@FEKKGFG

Corning, NY) , 50 pre- adsor bed pool ed serum ( by
repeat ed passage thrW@%@W@NWI@%@I%WSD

(Pharmaci a, Uppsal a,

and bact eri ophage m%%% %W ysa@l#%g&m
renove anti bodi es raamw&vtmesc&ccmmvmmmmmm
phage- host infection; diluted 1:100 in 2% MPBS

added to 100 nl crude-'PHagelstpdt et et Dl it L1TP5LSPM«1
4% MPBS.  The mi Xt ur e;m@s, W%#FDWF&%&%VP"R&EEP
followed by a 30 min incubation at RT. Next, the
pre-incubat ed serumlpHdgeR\iEbtHiKNe was transferred to

L1 ShRckatuande eshigy EbbL L Rk UGy B Rt Bl
followed by 30 m n ircartyeatd ezt T FOLN A T8ry WasTe AL PS D

150 mM (1:5000 in 2% MPBS) horseradi sh peroxi dase
(HRP) conj ugat ed antiV$h IR HA LRSS Y Hongtoal FDVKQ

anti body (Amersham WWD@W§ CUESs I@NbKLN
i ncubated 1 hr at RT. After washing, 100 m 3 ,3

, 5 ' -tetranet hyl benZidiNe. di hydrochl ori de chronngen

(TMB) solution (10 ng/ M) was added to each well. The
reacti on was stopped by the addition of 50 m 2N
H2SO4/ webbt i b at 88 wWes ens@adn ahn¢50nM b endlovapahh 1-4 for
mcro-titer plate reader (Biorad, Hercules, CA)

U |igA AP S Ik vi dual patient sera was essentlally as
descri bed above. However, adsorption of sera against
bacteri al and phage-rel ated proteins was not
per f 6t nedpt Asenoadi £feievadeinncbatkgh pundeségnatise use is for
bet en adsor bed and non- adsqﬂ?ed sera was obser ved.

FEBT 15t i OIF WRISIRINE i H ripT s & HBRt R G iRFotic

plégdég fgugﬂrgﬁgfgggﬁéyarlablI|ty were < 5% Four

clones (A, A7, EI|l and E12) showed enhanced

react|V|ty (ratlo nmean CEASO sanpl e/ nmean OD450 enpty

phag to D 0 pt ur serum a a

the|? rea Elé?% watit ?%g IeHaﬁgaﬁﬁrﬁhl %%?899 {EQ &lagnOSlS
cdﬁhg@dﬂs&sl@etecﬂl&ﬁe iantd gﬁmmws)ishmmﬂ famuptcuf GﬂLssue of an

pl aque speC|f|c antlbody signature. Furthernore, both
Infiindent off sertdRatt <fe 1”#;**9§s,|an‘fge tiel ifrduinte ofor the presence

reconbi nant phages resulted in dimnished ELI SA

reactivity, clearly indicating the specificity of the

observed interaction (data not shown) . EXAMPLE 2

Det ai | ed serol ogical analysis of antigens E | and E12

Cones EI| and E12 were tested on a | arge panel of

i ndi vidual sera (n= 38 for ruptured sera, n=23 for

stabl e sera and n=10 for normal sera) . Table 1 shows

detail ed patient characteristics . Serum sanples were

obtalned fron1pat|ents undergO|ng perlpheral vascular

o e e
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of ruptured sera was obtained. 55 O the clones that

reacted solely with one or nore ruptured sera were
wo cdentizssad to clone El, while 36 clones were iBenEPmat/os4373

to clone E12. Another 15 clones interacted also solely

with ruptured sera. These 12'53 cl ones had five different

am no acid sequences as giVvén in Table 2 . EXAVWPLE 4

ivity: of -r - jth . e

Oﬂs%qpﬁde%egppag%%elr es lIenlléotrldpgrp lt 0 dééétr g?lm'stﬁ%eav%}geltcﬂelrm%lhveldual by
biglysieray e reeactdvirtoreofo fr uptaunetb tsiefess was due to the

cl one specific, ruptured plaquederived, cDNA insert

sequences, 5 ruptured sera were preincubated with the

syntbet peppeptsdes ELhihdg- VRETMARE, IEhLKNR) tB8dsample of

E12 (AC- VHI | RSSLI YALFTRSI SNYK-NH 2) representing the
basdorfel Bisecl s il gkt Sfruthe PragtiE n VI - rupt ur ed pl aque

speci fic antigen fusion proteins expressed by phage

clones E | and E12 and with a non-specific peptide.

Synt het Peppept s des AtabBhedlySaNHI 2i@nd, Aeh&ERR2i hyshdlHs2mple of

were prepared by standard nanual solid-phase peptide
Hisiftthe'st ?%%ﬁ%ﬂ PiTHS datd BiE by

rever sed- phase HPLC. Fifteen ml serum of 5 individual

patients were preincubated for 2 0 mn at 37C, 2 0 mn

at RI0andsg Ofnpncabr4ie ¢ohetpeesepcedefs 59 agapfied in any

r and epti de ynt het | eptide Ac-.El-LyS-NH 2 :
A VRETILTRIVLN K N 2) B ASIBIZ L4l (1 2 (Agomostic
radddRSSLI YALFTRSI SNYK- NH 2) . Subsequently,

peptide/ 1 gG conpl exes were precipitated by spinning at

20,000 g and discarded. After two such depletion

rounds, the reactivity {9 phags Fol aNd-EL2 WAS diagnostic

determ ned in ELISA as described above. As is shown in
reciganrte U2, fqr erdencubdtticoidrip tie Ac-tEle dneSadde of

"peptide El" nd Ac-E12-Lys-NH 2 ("pept.i de, E12")
r u(ﬁ)eﬁilip eodesa?chcﬁ regasrcialye]?on%liCbigzleaéj}{i%se o rarrrlatliﬂ.(;OLl Vo]fdusa]ple'ci fic

| gG anti body/ phage E | and 1gG anti body/ phage E12

conpl exes, while the serumreactivity against clones E .

| and? E1959a3S not 2+ AT bi B edl Bymabdi t VORT 9 "t heSr ahdeRPsis

PEALide AR &, Reptd des,dhalo Ang, APl @ doy i) arathie ot
“Wi th ruptur e%ﬁalt nerlosc% er otﬁi o p(i aque@gssocll ated ve ob an
irghitviizodi lesy £ wini b Ekiptd des t© engy | iseliare timaunoreddtd veresence

¥R S 0 5 ne SR AR oy
b VI RSSL] YALF TRSIpNE SEQ AR N 3 © GSCEESEEEVEQL F

SEQ I'D NO 4 : RYKDFVNVI QGPQHPCVCRVPSKL SCSSRCQPVN

FPPYPRI CYSPNHFPVSFQ SEQ ID NO 5 : REFI TRYV SEQ I D NO

0 ¢ ESRAGTIAVLDYNL CPRTEKLNRLTLVCSLD. 1 on of ruptuxed

a tVFeR(EERIHIIESRVARKKKM SEQ@ [dn NGd 1A EduNQKL NHGNWt X ized in

Peptides as clainmed in claim1 , conprising a .
“}%{%ﬁ?drédﬁ%%tpfﬂm%l% ot ]]ﬁ?egtf ?ﬂ%ﬁ%%%fn&%@smg
arS 8AHaNEES a SEQd RNY &+ HAMRERIMAIRIVINGREQ] R NQhown in

9 : GQVHI I RSSLI YALFTRSI SNY SEQ I D NO 10: SSREFI TRYV
argEQ@nD NO; tel : SESSREFRAGTTALVA-DYWNNI QPRTEKLNRLTI VC

SLDG.TASHL PEPFONEQRSPHHYVFFFDKFRRE

EMCVPRGGEPDHTGSRVPPKKKN . 3 . Peptides as clained in

claiml Dfta@nostOOPrésSyagt adsi snunoeeachi ¥eapart3pfwherein

one of the follow ng am no acid sequences:. SEQ I D NO
LPE) oSS CGSEHSP SO ENS CARETIVCTRIVINLISSEQ 9 BING € -13:

GSGGEGSGEGPSRPDLLENSGQVHI | RSSLI YALF TRSI SNY SEQ | D NO

14: GSGGGSGGGEPSRPDLLENSGSGGEGSGEEVEQ F SEQ | D NO 15:

GSGGGSGGEPSRPDLLENSRYKDFVNVI QGPQHP

CVCRVPSKL SCSSRCQPVNFPPYPRI CYSPNHFP VSFQ SEQ I D NO. 16:

GSGEGSGOWAKSARSSREFI TRYV SEQ | D NO 17:

GSGGGSGGWAKSARSSI RE FRAGT TALVL DYWAN |

QPRTEKLNRLTI VCSLDGLTASHL PEPFQNEQRS

PHHYVFFFDKFRREEMCVPRGGEPDHTGSRVPPKKKN SEQ | D NO. 18:

GSGGGSGEGEPSRPDLLENSNQKLNTI GNW 4 . Pepti des as cl ai ned

Y a1 o A ~ o



KI VSYL DWDKGSGGGSGGGPSRPDLLENSGQVHI | RSSLI YALFTRSI SNY
SEQ ID NO 21: MPVLLG PLLLRFLGFLLVTLFGYLLTFLKKGFG
WKohARSRFLAL | GLNSI LVGYLSDI SAQLPSD PCT/EP2007/054373
FVQGVQLI LPSNALPCFYVI LSVKAAI FI FDVKQ
Kl VSYL DWDKGSGGGSGGGPSRPDLLENSGSGGG SGGGQVGA F SEQ | D
NO 22: MPVLLG PLLLRFLGFLLVTLFGYLLTFLKKGFG

LSUKAAT FI VRO KI VSt DB PSRRI TERSRYE

lwmmmm\fp Rl GYSPMHRAVMSFQISEQare

I{aD LLA PLLLRFLGE LVTLFGYL TELKKGFG
i lﬁaﬁl]éﬁ:Lo N9 AFEVASSTS Kd— atherosclerotic plagues
1&%%&1%M@M&%M1Fﬂe@%@that said sample is
Kl VSYLDV\DKGSGGGSGG\/\AKSARSSREFI TRYV SEQ I D NO 24:
CPALE P TRFIEGRLAPA GG TRKKERG according to claim 13 or

R AU QR R <ai0 ressens ons oo

arkl \NSYLRADKG SHEAMKSARSS|I REFRAGTT

ALVLDYVWANI QPRTEKLNRLTI VCSLDG.TASHL

PEPFQNEQRSPHHYVFFFDKFRREEMCVPRGGEP DHTGSRVPPKKKN SEQ

\P. NeLo 251 VPYLLGLRLLLRELGRLLYTLECYLLIRLKKEGom an individual

Kl Al Al SLFLALI | GLNSI LVGYLSDI SAQL
fqi\/mn_w_@@ﬁmq_isvmmzmd@m@es that are indicative of
th}g \f)S]iYeLs%\{r\chKGSn ane(?g,ﬁ:ee 5 & I?}Ee’e\l!’so';g;LeE%oﬂlc gl aquuessgellpnf,] Itdhees
1rdijagﬂﬁﬁslls cﬁnaral?&{ﬁﬂldz&ﬁj as draddredhid «dad M ,comprises a

wherein the use is for the dlagn03|s of the presence .
d%ﬁgWQﬁﬁ%ﬁwﬁf%QQﬂﬁc%ﬁﬂ%ﬁ@ﬁqQ:Rﬂ %ﬁﬁﬁFﬁ&Qtlonally
mans REPL ides, as Ll 3 el i Glaimb of vﬂ?ﬁm&dmexes

di agnosi s conprises detection in a sanple of bod

fluid or tissue of an individual of antibodies that

are indicative for the presenceof ruptured

at herosclerotic plaques in the said individual by

bi nding to one or nore of the peptides. 8 . Peptides

as clained in claim7 , wherein the sanple of body

fluid is blood, serum plasma. 9 . Peptides as cl ai ned

inclaim7 , wherein the sanple of tissue is

at herosclerotic plaque tissue. 10. Use of one or nore

of the peptides as clainmed in any one of the clains

1-4 for the preparation of a diagnostic reagent . 11.

Use as clainmed in claim10, wherein the diagnostic

reagent is for use in the diagnosis of the presence of

ruptured atherosclerotic plaques in an individual. 12.

Use as clained in claim1l1l, wherein the diagnosis

conprises detection in a sanple of body fluid or

tissue of an individual of antibodies that are

i ndi cative for the presence of ruptured

at herosclerotic plaques in the said individual by

bi nding to the diagnostic reagent. 13. Diagnostic

reagent for the detection of ruptured atherosclerotic

| esions in an individual, characterized in that said

reagent conprises at |east one peptide, conprising an

i mrunor eactive part of the am no acid sequence as

shown in any one of the SEQ ID NOS: 1-25. 14.

Di agnostic reagent as clainmed in claim 13, wherein the

one or nore peptides are bound to a solid phase. 15.

Met hod for the diagnosis of a sanple from an

i ndi vidual for the presence therein of antibodies that

are indicative of the presence of ruptured

at heroscl erotic plaques in the individual,

characterized in that said sanple is contacted with a

di agnostic reagent according to claim13 or 14 and

i mmuneconpl exes forned between said reagent and the

anti bodi es are detected. 16. Test kit for the

di agnosis of a sanple froman individual for the

presence thereln of antlbodles t hat are |nd|cat|ve of

" o o e N 1 I I - I




