(Bi phenyl) carboxylic acids and derivatives thereof The present invention
rel ates to conpounds having the general formula (1) with the definitions of
A X, Rl-Wwoaguansdzel ow, and/or a salt or ester thereof. pEwdpb@sDi482 t he
invention relates to the use of said conmpounds for the treatnent of

Al zhei ner's di sease and their use for the nodulation of g-secretase
activity. Al zheinmer's disease is the nost common form of age-rel ated

neur odegenekratiseerdd Irae SREpARATION Prii, 8RS i-byapinter Nt pexplagsizel y, associ at ed
wi th aging and presents clinically not only by progressive | oss of nenory,
cognition, reasoning and judgenent, but also by enotional instability and
gradual ly | eads to profound nental deteri oration and death. The defining
pat hol ogi cal hal | marks of Al zheinmer's di sease are the presence of

neur of | Dfid bRASKnARIS 1 @sm'nevdﬁ%&gyﬁﬁth@ptepsra Rldfy1 ylj.ch are al so

t hought to play a centra roleint at hogenesi's o di Sease. These

pl aques ®xadiAzgpicenghdto tblfelrpl@ptasdéerrmestlafedmatbe orepavatips quh@ehj@‘des ofithe he

anyl oi d PP), a 695 ami no acid protein, whose function
so far t%érﬁ@*ﬁré raﬁﬁlﬁeﬁgé j ect of various hypotheses. APP is processed in
two steps; a first step (catalyzed by b-secretase) gives rise to a secreted

peptide e
second pr%t% ot‘gf"r@rdég W@%L%%H@B negggr?efe }s%)aﬁggmt"?éncgné %?&edrl alia,
in the pnd;bdmacylateddfydtmutesdeth for etxampleaﬁgedlohloﬁ)ﬁtemylreﬁmrduapola‘flselvenﬂdunt of
the | on for selectiv | Nerease atlents carrying
cert i n 0 4o OREL A3 e iBreiingd b e erREECRR D AP UBER e 1t 57 ons
have beetydighatielagided wi th early-onset fam lial Al zheinmer's

di sease. Therefore, AB42 is believed by many to be the main culprit of the
pat hogenesis of Al zheinmer's disease. It has now becone clear that the

g- secr et Swprisinghy vt Iﬁa/s e bedn torind siedtithepreparatios oNpl£5peXddiazebine defivdties, but

is in fact as iated with an asse i fferent t ei ri.sin
ol N SR R ARl A e qcP e ioha Al s ainbaings
Neur on 3o tAd cdhespondinglPu®)-okhgiarapilstig &B@ﬁﬂn' sm of the 2nd

cl eavage-step has renmained elusive until present, the g-secretase-conpl ex
has become one of the prinme targets in the search for conpounds for the
treat n'e”fhé)preééﬁthﬂ}e'ﬁﬁén §c&ir§aﬁ§|§ee|a@§ heh nbvatﬁodéastfémépaéﬁhatfdarof rppueed]
treatnents canme from epi dem ol 0gi cal studies, an exam bei ng the f |nd|ng
that t heomﬁtaaﬁeneﬂee@twasi Ry fﬁﬁﬁm@'t et dp&diaq 1.4 ﬁhpxaétn?@pmeymm @nggsq iNNSAI Ds™)
seens t%&ﬂdoﬁ)eﬁi&nd\btté]e\?até@%?&‘i‘atwegk of devel opi ng Al zhei ner's di sease
(Aki yama et al (2000) Neurobiol. Aging 21, 383; MGCeer et al (1996)
Neur ol ogy 47, 425; Rogers et al (1993) hburology 43, 1609; Anthony et al
(2004) ! | ogy 48, 626; In't

Vel d et Pﬁﬁéfé(nl%%?%cﬁ' 6?4|°§%8A*§?§%"@1§9°&6 é""%fahﬁ‘ﬁ”t his finding was
recently supported by biochem cal studiesgin which an effect of certain
NSAI Ds on g-secretase was shown (Weggenset®al (2001) Nature 414, 6860, 212;
Morihara et al (2002) J . Re%@sh { 1009; Eriksen (2003) J. din.

I nvest. 112 , 440). A devel opnentjof funther conpounds showi ng a simlar

ef fect has been hanpered sg f M\ETngfk of qynder st andi ng of the nol ecul ar

mechani sm of the descri bed ef ts s, there is a strong need for novel
conpounds whi ch nodul ate g- secret ase actigvity thereby openi ng new avenues
for the treatment of Al zheiner's disease. *“The object of the pr esent

compound T ff PHFRAR s PeEBRRRANY s b M foehoc FERBER 6 Y o 11 om

the gro@ha@aﬁyschmalkénmm@dalkyﬁxa ﬁheryblab@lphghyl tgﬁlcbﬁmt/eamoxypr?ehyl Xis a

i near C a ene S te th ope or nore
subst i t&@n‘ﬂd ?'Fﬁh?’t% GE%EBZVI‘-L’ a(fltaxygg}z?l gﬁaﬂké‘y'é‘ %\'fﬂ)?f @?’66 ﬁ?ag?f b%nal 1y
subat it hmea:hdmzlttbg@ﬂhgr ?rre TeC 2lkylen€] 1,2Bhenfienddr ﬁBdwaBBtr@reSe arﬁw:apgndgnftaty of
each ot her ected fromt roup can in se rom
the groficeipgepenggntlyjof fg ptt ehw E: é&@l&yl ﬁt‘%&ﬂ@xyi é{sé e@ rt-C 4H9;
al kenyl eﬂlqﬂlgﬁ@nﬂdhélbpm@?ldﬁcoxypr@r@lﬁbenzﬁ3H5 n- CAH7, i-CAH7, SeC- E4H og

avi ng

R1 and bei n art arin ei ther saturated or unsaturat ,

to 6 G aﬁ'StﬁEa 'grfg |'§4ﬁfﬁ§90'&g\ﬁ’€ sntly phibeqthgy NyALISP Al sABYler oat ons
from t hesspe@HR Methl. B afl FR1Afe plicAbiP Bl &bgah.om may be identical or

different if nore than one heteroatomis present; R3, R4, R5 and R6 are

i ndependently selected fromthe group consisting of H F, C; Br; I; CN

OH, C(O N(R 7R8); S(O 2R7; SN(R 7R8); S(ONR 7R8 ) ; N(R 7)S(O) 2R8; N(R
8)S(OR 8; S(O 2R7; N(R 7)S(O2N(R 8R8 ); SR7; N(R7TR) ; NNR7)C(OR 8;
NR 7)C(ONRBSBR8 ) ; NNR7)C(OOR 8, OC(ONR 7R8); C(OR7; substituted
and unsubstituted Q Q al kyI and substltut ed and unsubstltut ed
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N, Sor O and which heteroatommay be identical or different if nore than
one heteroatomis present. Said substituents being selected fromthe group
consi sti ngo@ode/dagdsegen, al kyl, al kenyl, alkynyl, N, S, @cTaeresiyiss2
sul phonyl, and the |ike and which can be further substituted. Exanples for
current aromatic groups include aryl grQups, for exanple phenyl groups, and
het eroaryl groups, which aryl and heter®aryl groups may be substituted,
preferably by the substituents given above. The term"Cl-C4-al kyl" refers
to met hyl , ethyl, n-propyl, i so-propyl, n-butyl, iso-butyl and tert.-butyl.
"C3-7 cycloal kyl™ or "C3-7 cycloal kyl ring" nmeans a cyclic aIkyI chain

cyel onexdie 4&y AR ERp R Befine IR kon SXEBRI G my G REAPO car bon

may be rmpledels@rdinewrsabd tan be ptepatddeiner maymﬂryhbwmper hetfer@(ayrmleih theans a

i mom e oS S sioad 5 HRDIAR So bbb b Sl e

fully, panhé eddeyofahe teaction of lan\éd)acwhwdetyalratﬂindsemst forxamplehaR'-at om up to 4

b | db het | ect
Camer e, e e SR ki i g LTG5 RS ol S R o e
(i Incl uFII thegsedNdDy-dargmd. ouMitey rRaBtidNitH lh@gaddﬁrohlolﬂK%ab@trhh‘@fef@ﬂélyﬂf stidheas,
nol ecul e via a C

or nit en .ato Exampl es for ahetero C cl ude
Dot or e tnberaraaibe [RGBl AR i dmlosh) TEAEF SEBRbay B rBIaTm bramiash o) .
i m dazol TmACI @mr@ﬁahﬂamwnmbhrame)wmm (teB¥ BRItk @Wr@b)aor benzyl-
i soxazoline, thiazole, thiazoline, isothiazole, Isothiazoline, thladrazole

t hi adi aztaﬁrhrr@mm@wraﬁb@r'e? ReRgy!- tf'%thv'aﬂ"wm PEP;B'H@?]@’ AligHat. andigr iy

I m dazol éghiRGoush, a.ernmrg i it weﬁéraféﬂhédihﬁ‘rﬁrg th8 Q&afieh rr@hﬂme ré&ﬂt@ﬁ%rkt@fé’e

i sot hi azol i di ne,” thiadiazolidine, sulfolane, pyran, dihydropyran,
tetrahydropyran, imdazolidine, pyridine, pyridazine, pyrazine, pyrimdine,
pi per azi NpL I

et ol AR R Ryl BERE AN b Brepofid S7ipfreal gHohand hichat il iF

azet i di neeyl esretptpéom H@dn@mmia wrazmﬁeamdﬂhentwmur #ltermesiate isglaionebund

havi ng ty ( and
R6 i ndepgﬁéeng ﬁéﬁ%%hg‘gawz@tehé%d'&% %bﬂ dﬁp %%dg\l/?\n& rﬁﬁ@ﬁgﬁﬁrcﬁgg&t g%heng

cycl opr oggaholic yesctibre mpityureolhe seivensaisan b€ removmitrmﬂietebrrfmmee'eamlqm a CH2
group n om
Phe. or oupiurb.dpPBgrbIE b kotalibs by ol Endne 85 RS YaT bl LepE el T
one o r withoait Bein@ifyrthgr putifiedand/ or R1 and R2 being H, or Rl being H and R2
being CH3, C H5, C3H7 or C4H9 or isoners thereof; or RlL and R being CH3 or
Rl, R2 jointly formtogether with the carbon atomto which they are

at t achedTree algyl ragicaipin the isnbstitaend definiftths dkdhe BimpachdR®f dormulanicepeainl éoi 1/

sel ecte om t he ou istin - Cl-C4- al kyl .qr - C4- al koxy,
subot | { AP Rt 7Ry B ey mérahh el pregylrBnbor Rl brantied [ oy
S( O 2- hei*sarhereynéryebt Aamty wduwleadetdaame&bmrthé Irmneorﬁed Mkylhhaﬂcérhimk@rwum of
enbodi nent s, % n m)re IP rouala@ t?r and R2;
and R3, yH@db‘fﬁ rli‘év% rp aga &S arﬁe 5 EERER EYls nore

pr ef er r estopényly ethfinyRincAprd piRi aﬁ@dréﬁ%hedﬂ%onﬁ% meﬁboRfandrulﬁpmrtdﬁrrt boty®fi, each
ot her have the foll ow dl%’rlrrean n}g i.s phenyl; and/or X |s CH2 or CHCHS;
and/ or FRENENYL ReNBBYI R aIsQ,brapg %@’?fbd'r'r'“éﬁﬁ" d fsomegs thageof NesPhedly or 4H
0 I i son@gialkMedyeRithe@ior&be itshoRdr p@ry@%ﬁtﬁe@by%bg&z alRy1 BF hu(oiy)rcm t oget her

with the carbon atomto which they are attached a cycl opropyl ring

and/ or REXapple eachyef Whichihas fremde ﬂoré\ﬁt?qryatemSewh@a Pfﬁ’fﬁfr%bg'rfé?‘:@%hh& FHBRAst i ng
of H, O‘r'netgi%sm%? ortﬁfgnd BEF}OS%@ W@geﬂr@)p?ef@abg‘h@rrhéf | ohig?in@)or

2- heterocycly , F, and ; /or a salt” or ester thereof. Wthin this

group ofbreMi®di ment s, |t is even nore preferred if all t he groups A, X, Rl
and R2; and R3, R4, R5 and R6 have the neani ngs defined beforehand. In an
even nore preferred enbodi nent, the invention relates t o conpounds

sel ect edTterregetianeacgewiing t@dhginyenm@ igfcarripd out in polar solvents, preferably in water or

L5 (4 Pl eidiRars bty ﬁ%%( é?@ﬂiHQPrlﬁﬁMe Mo@?ﬁmh a%henle}(argﬁlﬁ g]bﬁta%r d;

1) [5- ( sopr opy uor onet acetic
aci d; | In-pentanol, cyclohexanol, phenol, benzyl aicohol and especially glycol drethylene glycol,

[4' - Trif ri~f = = pi - 3= -acetic
ot d: | YRR G OGRS oo ROk Ribpahdl B Kok Y
enyl-3 yl]-acetic acid; V) _

(5- Cycl ohexyl net hoxy-4' -trifluoronethyl-bi phenyl-3 -yl)-acetic acid; VI)
{5-[4-(Pyrrolidine- 1-sul fonyl)-benzyloxy] -4'-trifluorornethyl-biphenyl -
-yl }-acetic acid; VII) (5-Benzyl oxy-biphenyl-3-yl)-acetic acid; VIII)

2 (5- Benzyl OXy- 4 -tr| fI uor orret hyI b| phenyl 3-yl) - pent ar xor c acid; 1IX
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XXI'1) (5-Benzyl oxy-4'-fluoro-biphenyl-3-yl)-acetic acid; XXII1I)
(5-Benzyl oxy-4' -chl oro- bi phenyl -3-yl)-acetic acid; XXl V)

(4' - Acet Wwerew4Ssshenzyl oxy- bi phenyl - 3-yl ) -aceti c aci d; pEX¥P2005/011432
(5- Benzyl oxy-4' - hydroxy-bi phenyl - 3-yl)-acetic acid; XXVI)

(5- Benzyl oxy-4'-i sopropoxy- bi phenyl - 3- y&) acetic acid; XXVII)
(5-Benzyl oxy-3',5" -di f| uor o- bi phenyl - 3-yl ) -acetic aci d XXVIIT)
(5-Benzyl oxy- 3' iy sopr opoxy- bi phenyl - 3-yl)-acetic acid; XXl X)

AR i S B TR e o N

5- Benz S ohyae et : 3

(5- Benzy, ! ]

(5- Benzyi 0% ypi“ .C@f]%@@? Myfc@%g i g’egﬁfdw'twérb e being given to

( 5- BenzyiNigiRy DBISQ andl |aspediayt, materbit [sradgo/posBibje plaaedwpcpf‘@ée @ystmxlthgt

Eg: ggzs% %)l prr Rt yg‘g eny%-é-oﬁ%"cgge bﬁsg@%to@gfh'ombenzene’

(5- Benzydild)dyroﬁbnidrleoxyderhn prrmngdleS yl)-acetic acid; XXXVII)

(5- Benzyl oxy-3' - chl or o- bi phenyl -3-yl)-acetic acid; XXXVIII)

(5-Benzyl oxy-3'-trifl uoronet hoxy-bi phenyl -3-yl)-acetic acid; XXX X)

2-{5-[ 4- ‘[‘I-Fé/é)rmé:tstbm@idvamdl tempgtaturbepzfdrably dedotet laltémpgmnmareamgd oftfrqphéay| -
yl}- pentanoi o

2- (5- q/ctPa%’?’ éyﬁ %&92"2?”"?%0PF|M0? GREIRE OB $hinIAC°S 18 Y$8d: hent anoi ¢ aci d:
XLI) [5-(4-Chloro- benzyl oxy)-4'-trifluoronethyl-bi phenyl - 3- yI] -acetic
:g:g §H’I 5e(agtlo%/ ganoeglgc? BZ lcgnr}ute Yundértprrésfslupeorp?e%%hr%%'o-fB'p%] ?B%ar pre¥c=|,\r?abacet' ¢
[ 5- (5 Mebdiyd usspxazol - 3-yl net hoxy) -4' -trifl uoronet hyl - bi phenyl - 3-yl ] - acetic
acid; XLIV)

[ 5- (3 5-Di chl oro-benzyl oxy)-4'-trifl uoronet hyl - bi phenyl -3-yl]-acetic acid,;
XLV) [5-§ §&élﬁ@)§$hgs@}féﬁ§feﬂcéfél9§t Hinyas; foreixhinblell TBATE {tEtYAbudy1@&hmonium

enyl - 3- acetic ac
L5 ta ugm%mo,stéﬁwémabwm%wwmmm MAS | GoUeRErYATHRERYM SUYide) BE et | ¢
fi;'cgt, EL?;I“C"{“E t r@utyi grh%mun%ﬂaﬂwa) & venky(ftisRyaRRidiim BhiBR&S Bt beir2yl-]
{5-[4- (W¢mmbmm@lwn@mm6nwr)‘\hmztjze@&@thn cap beffurthar dnpiongd itepReal| - 3 - yi}
- aceticuagid; XLIX)
[4"-Trifluoronethyl-5-(3-trifluoronethyl-benzyl oxy)-bi phenyl -3-yl]-acetic
acid; L)

[4' - Tr|f s d k] - : =l ]-acetic
ci a: LI GARERasE oring feddiod AT e iREigh AR BT IO 208, o
LIl) [5 t(aTbmaieg/atnd)alpgdndateryalkeﬁ melalg and alkalinfel aasthanetalsy with ialkatkimiejal - 3 yI |
-acetic ac

57 Ca b MERSRSeEL isfaeg Potassygy ot piesBesRlY pLlE: Boterably-from oy
c acid; tblz\léquwalents especially from 1 to 1 3 equwalents of base are used per acyl group to be

<['£| 84 LNEt ove 'Pne b sle-c%%q)eyuse)éyr)t SO|Id foHI folr gé)r{ Bgﬁt h<¥ in sol lon uI?XJ‘ue %f t¥1| |-acetic
{5-[4-( FMéhﬁdriedlpwfkob‘/ahﬁproy kexarhpiery vatey in 4 coicentratiar ofnfedrh1D-tbi7pteny| -

-yl}-a 3 [ 4- (Mof

hol i ne- wfgfﬂfs\ﬁwmn ‘B}ae‘?z({ﬁ/&xy] 4' -trifluoronet hyI bi pheny 1-3 -yl }-acetic
acid; LVIl) [5-(4- Trlfluoronethoxy benzyl oxy)-4'-trifl uoromethyl -bi pt

i enyl - 3- acetic acid;, LVII

[5-(2- e Yiglda 5 iFrigiga 1.4 Sk%amaaswaﬁéfwn%?'wm@@9?{ dpeprdyoting L1 x)
[ 5- ( 3- Oy0f, SdxeBRYEEIY )s doually hdur@oeret hyl - bi phenyl -3-yI]-acetic acid; LX)
[ 5-(4- thhyl benzyl oxy)-4'-trifl uoronet hyl - blphenyl 3-yl]-acetic acid; LX)
2- (5-Benzyl oxy-4'-trifluoronet hyl - bi phenyl - 3-yl ) - pent - 4- eocoi ¢ aci d; LXII)
(R d2 (L %%{%c EARR&SY biB 148 0kadiazépihé LHEEVHUBS, v oflidp PRIRBHLR Y td nRedMic 6L

aci

(9) - 2- (i bpSbpyadiaasring/ote be prier sdlyetenAneabihgreikire A sieichisaietitoi ¢

aci d; LXMyydRlor &-suRatie R%¥ds6Y bise Is'thén HAQBAPIE refitiBR M¥tureisirhdintafizbiam oi ¢
aC|d; LXV) (S)-2-(5-Benzyl oxy-4"-trifluoromnethyl-biphenyl-3 -yl)-pentanoic
aci d; antheselegtesidpmperatwe ferrapprexinately fsnd tofl Omér%afﬁé%rahbrérqm 2t 8 hours.
inventi

St er coi ol B PRaldHmble Ty Bl R I ARRIaE bR b AL wih the

i nvention. Descri bed bel ow are exenplary salts of the conpounds according to
the invention which are included herein. The list of the different salts
stated below is not nmeant to be conplete and Iimting. Conpounds according
to the invention which contain one or nore acidic groups can be used
according to the invention, e.g. as their alkali netal salts al kal i ne
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customary net hods which are known to the person skilled in the art, for
exanpl e by contacting these with an organic or inorganic acid or base in a
sol vent owodveguassant, or by ani on exchange or cation excirargeswiisd ot her
salts. Furthernore, the invention includes all salts of the conpounds
according to the invention which, ow ngsto | ow physiological conpatibility,
are not directly suitable for use in pharnaceutlcals but which can be used,
for exanple, as internediates for chem cal reactions or for the preparation
of pharmaceutically acceptable salts or which mght be suitable for

st udyi ngregcmlmecilage sugfuias mlorﬁgewpvaft%/tempeaatEdeﬁm 2@ ¢2 HPQfiCh greferaplye

| nvent i of 0y h 63N B0 T LR yieldiHG B SRnBRLoRBHEAG . (11 5] SliAspRY. The
pr esent |nven |on hermore 1 ? solvates™o he ‘compounds

accor di ngomcwmckhatheﬂwttmtcaobe isthageq irecuistamarn manne b o exampde By distilling pih dees
derivati ounds
accordinéﬁﬁkkf%gagﬁégﬁ ?%k mhngﬁﬁggﬁ Q?E%ELyS| géfgg +@ﬁ?gggpable and

cl eavabl e groups and which are nmetabolized in aninmals, preferably mammal s,

nost preferabl mans, i nt9 The
s Bt Bl R B o R Mo B B BBy AL YR T
accor di nigisteadtoh the basendr tormetéhia tothr coipartentsy baseaid Adkdiasyl{b4A]-1 nol ecul es
deri ved fraén an% of the compounds according to the invention in a cell or

or gani snf Sbl y manmal . Preferably the term"netabolites” relates to
nol ecul es which differ from any nol ecul e which is present in any such cell

d ad h
et abol | FeO oA RIS Jee R0y 8Bt ek S ot ittae fielebBhamues o

any per Zaﬁu §éﬂublg¢ﬁbmm dah%eadddled]lcth?éré@ Thl@s&lamelu@r mppombsgt@rmdmimahe
conpounds accordi ng to general for repared acco

met hods PRIBE Sahas) that opiglned;whanAipe agy (QFO"&/‘%& H% fé‘f’t‘?@é@ %@ag%ggrfor
synt hesi gxdhplé B@ta%@:ﬂﬁpéﬂme At ﬂﬁt%ﬁfelsbﬂ‘éoﬁcéhtnatlbﬂ dileebsspaytion,of Med fioglsp der
Or gani schen Chem e (Methods of Organic Chemi stry), Thiene-Verl ag,

St ut t gar PxadigrgPneANiiR thab way beRehieyetn Wiey & Sons, New York. Depending on
the circunstances of the individual case, in order to avoid side reactions
during the synthesis of a conpound of the general formula (1), it can be
necessar yheprosasaateordiogtp the inventiont aan bs camisd Rut eRItIpHRIRAY O batshepy
'n”oducgcr&on{.m}o%&h,' & %ee)oauﬁwe Bﬁcﬁswce&%tbeﬁr#qﬁwé?re@ TRé PlacBbRfi®esf the
synt hesi or tointro uce functional groups int form of precursor

gr oups aaw ganezally drosr 1 $a #Q bours. Tambalehwise eaaction BracReureds prateraplyarriasut

gr oups. t v

o oups. al RERfheSE! AR e ShiAERFRngaRbERlle) fr S, B8 sfppser
conpoundsasshdéhe fornmul a (I) can be purified by customary purification
procedures, for exanple by recrystallization or chromatography. The
starting materials for the preparation of the conpounds of the forrmula (I)
are corm@mripafddwn&vﬁnieIIGbWB removat ahthieeacy grpupseusing bydrdhalg acel, dhre preaessgousl y

to literatur ed basis for the preparation of
the ot hef“&d %B@u%ﬁ'? g?%ﬁ%%ﬁ}% fS@W'ﬁqeéé\gaﬁ??%% by several nethods well
known to-t hehpbe:smMmdnnb yiettisicantblecachieived sinc@dn thecaserofithe rezctipousiog

accordin to e_invenfion are sui abI f.or imer's
di sease. g ‘P h?'@lazﬂ({ ﬁd‘%CSU%S\Wa‘aL%‘{?P oy %%ﬁg%lﬁﬁgr‘:ﬁ}éioh% '%éA\IP(F)t\t/ﬂv The
conpounds can 48] obwthz‘ephemoduéﬂ‘bn timfonﬁe@whtebrateaemambonuehyatmsanmed
herein, the term "nodu| a @ﬁ eact|V|t refers to an effect
on the proce8d?¥ySBfoUx F““B?"? ﬁ"& Sg"@%'ﬁtly LRI 'BQ Preferably it refers

to an effect py merdringhin theebapeainaldr thied,g- dﬁécemxpne@bn@mepn@meemcm can
essentially as without the agg@gcatl on of sai dconpounds, but in which the

rel ative quabeprenteliegin agin d products are changed, nore preferably
in such a Wathetammohhﬁtrﬂmuaﬂy Subid sathabRe MxteIRiVe exttaetth dfshe pdaiepd. |t
has been previously shown that the g-secretase conplex is also involved in
the processi A¥pAAZEPHE IRBECRIHOAYI n. Notch is a signaling protein which

plays a crucighuilig!d? tHdprdeeli® prmbiad, blééélfs@&ﬁ@%eﬁ'ﬁiagstaﬂ&ﬁi ioPWRA 11475
Schwei sguth F (20 ”lg 4) Cu en?r Bllolmﬁ RI th res elc;f tg%ﬂhe u]se of

sai d conpoungXadiazeptnecenivetinests @hbﬁﬁ(e'dh%‘bﬁ‘laé?fa@é CQEESRANAING ydfahalides,, it
seens particularly advantageous not to interfere with the Notch-processing
activity of the g-secretase activity in order to avoid putative undesired
side-effects. Thus, conpounds are preferred which do not show an effect on .
t he Notch-processing activity of the g-secretase-conplex. Wthin the

meani ng of the invention, "effect on the Notch processing activity"

i ncludes both an inhibition or an activation of the Notch-processing
act|V|ty by a certal n fact or. A corrpound |s def| ned as not haV| ng an ef fect
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Further information is disclosed for exanple in N. Ida et al. (1996) J .
Biol. Chem 271, 22908, and M Jensen et al. (2000) Mol.Med. 6, 291.
Ant i body-Wwexeeh/d4s4ss are al so avail abl e from | nnogenet i cecTBPh@swm43Lel | s
whi ch can be enpl oyed in such assays include cells which physiologically
express the g-secretase conplex and cel ks which transiently or stably

express sone or all interactors of the g-secretase conpl ex. Nunerous
avai lable cell lines suitable for such assays are known to the skilled
person. Cells and cell lines of neuronal or glial origin are particularly

sui t abl ex Futherisglationeof [t.é15]-oxadiazeapines yexyrciands Gpasiderablysimpleivan the

ri onogenat es; reof may be used. Such assays

m ght be carrlelg Q%ﬁF%reﬁg%&n%@wg%u%%}et he effect of the conpounds
accor di ng t othereyclenimenis iappreciablyi shbgeent experi nental conditions and
configurations. Furthernore, such assays mght b e carried out as part of
functional studies on the g- secretase conplex. For exanple, either one or
nmor e i nt €hafitbbBoxXadiazepineiderivatives prdpacsd gqeerding t tbe inventign arg usedt ai n

mut ati on f '

prefer ab?ip%g%ﬁgﬁﬁﬁﬁwﬁg@é%ﬁgﬁep %ﬁﬁbﬁ'ﬁﬂg’%ﬁgfb&’%& ?tﬁé){g? aﬁ?drBé rg? I81H'iéertal n
cel | |i nypeaniich hre ddsicelodd, dbr eddamnplen MONES/4262%r di ng to the i nvention m ght
be studied. Miutated forns of the interactor(s) used can either be nutated
forms which have been described in certain animls, preferably nmanmml s,
mor e pr efes foNbwingUERAR®Dlay furhéraltrafedthginvehiioh have not previ ously been
described in said animals. Modifications of the interactors of the

g- secretase conplex i ncl ude bothi any physiol ogi cal nodification of said

i nt er act Bxamplad: Bréparativndif {1,4/5{-oxadiazepineh have been described as

nodi fica ns of rote n a biologica =5 es of. su
o cojy g o Bl slpBaRseeite [dePlert 85 S are STRLESL Al ot P 1o
phosphor gb-a@tintoa s@umjwéfm.mg of wter ahy 10 igat patedsiiar acsateaThen) at fierdanes nor e,

e R 5T b S L4l P b B o MR B
further meloatee dfBotriAues eTIY redstich mi&tm@mdsn hsarntanhed R ﬁamrgutbqrmoerb fcar
medi canent for }he npdul at i on _of gfcrsecret ase actl The %ﬁtlwty of the

t
g- secr et 488UEaf t%recq%%}ogf B 9P § @P‘Eﬁ‘ft'%ﬁﬁ/gam? %Eh'f"l' §¥40€di f f er ent

profil es(iof 26d'g, ¥RHDOUS The- d@ﬁfbﬁde%hldrbmz@ﬁe axﬁmemdmfsm yloe[napgpl ation
of g-secretase activity resulting decrease in the rel ati ve anount of

AB42- pro?’@dl'?ZﬁPlﬁ‘BuWB'ﬁh&Pﬁeiﬂoéf’§F°r%M'e'qR‘Ef56§e/bt| ve dosages, routes of
adm nistration, formul ations etc are disclosed further bel ow. The invention
further rel ates o the us he co ounds according to trie invention for

t he treaEXamrleg; Prengration [hgéﬁ)%aﬂ' &Pt h an el evated | evel of

ABA42- pr ogglelyl s11a,5-Orackiyed, Aﬂsjr@daa;azéﬂﬁe (c%hf@nt b6 $88) R introdEcédin@Re eurke of ef er
to all processes, wherein there my | owi n? al nterrupting, arresting,
W

or st oppl hEiIRes BeIrBMARN eLH Grintra ﬁOlﬁﬁ%‘e%(sﬂQ 8 9ot Watses! 4009 ofRRtassiypi | vy
I ndi cat eaébtét@ta‘ﬂh 1@&3'2&%8%(!{%@%0% PotSIEIH APEoxiOE sHRA6N. hﬁfeﬁrleﬁctldnhﬁleﬁé 13

"el evated | evel roduction" refers ' to a condition in which the rate

of produtden ma"aifilnABmtrg@p‘iq t@el 00EC fai 4 hause A\figr £09lingdn freied@iq 75°ke putEacdionn
the procgssifag d?:ft wﬁEEhBFobeﬂE@r{ee{ﬁpéOb Jdx 'i@tf) gf T hBQ:oﬁwb‘ﬁfé’?lddrﬂdrel@edz@n@h' ch the

production of the [p s increased due to a nodification of the
APP- pr ocedectscoptain #il 8 d of [d dnilaxpdigrening, twtech/wqr@spyrw/ tednyipldtoh 80 §§e-cal
situation. As outlined above, such an el evated AB42-I evel is a hallmrk of

patients _devel oping or suffering fromAl zheiner's disease. Furthernore the
i nvent i obxarenlaSeBrapgraliophplod S-PrAfiaZsRIeI sing a conpound according to the

i nventi OBath1aArﬁn%t1i1\=l=f é‘or}%sfuh BNar DY df weRdr h 86 g of 8@ pHt&dSAirh GBI MENt,
the invention rel ates corrp05| tion corrprl sing a compound accordin to

t he i nvehti.®gafd. %dlﬁceévlc[ﬂé Mioxpdigreningefconieat P2.a7) is\prepareszat frommeQ to ¥Kpr i er
I's a phagPeeik! ollseCohk Hour, Wg ztfélfna%u‘é%é E@% Jt&sRIng h%ﬂoﬁidg' gHﬁ&ﬁ

adj uvant, éxci pi ent, or ve I¢le w e conpou I's adm ni st er ed.
Such phawhtalabas been heated tasfremdrto 188°G aeer added dropwide., Thaurehction mixtuse issthen
oils, n yt i gin,
i ncl ud| n@h‘dﬂ{rﬂ&j %tqu?ﬁ??fto p?%bgégﬁm) u%l )I\ngj cooﬁﬁ% @%QO% r-{grdq J}%{;t%ngés

oi | and ¢drded oldevithii@obénzene mretfemtnaembmaWZ%rg weeond ard thtird rextraetioni ezsh
conposition is adm nistered orally. Saline and aqueous dextrose are
preferred carriers when the pharmaceutical conpo sition is adm nistered

i ntravenously. Saline solutions and aqueous dextrose and gl ycerol solutions
are preferably enployed as liquid carriers for injectable solutions.

Sui t abl e pharmaceutical excipients include starch , glucose, |actose,

sucr ose, gel atin, malt ri ce, flour, cha k , silica gel, sodium stearate,

o . o, I Y L T L



conpound. In one enbodi nent a di hydroxyphenyl acetic acid derivative can be
al kyl ated with a benzyl halide, typically a benzyl brom de, using an

i nor gani cwbases/msssh as an al kali netal carbonate, typicaclierp@sassizum
carbonate in a suitable solvent such as acetonitrile. The resultant al cohol
can be converted to a triflate using eggrifluoronmethanesul phoaiic
anhydri de, an organic base such as pyridine and in a suitable solvent such
as di chl or onmet hane. This triflate can then be coupled to a boronic acid
under thg ‘F - @% ns known to those skilled in trxe art for such
Suzuki - cdipPImGot P O] 4 el PKepiseaP B e st somesponiadobdechane, an.

al kal i meiedry haI i de such as caesium fluoride, and a pal |l adi um conpound such
as tetrakjs(tri henyl phaoshi ne aI | adj um (0). Optionally the method for the
pr epar at % : Lg "@Wo{] Ate Hip ’Hfaﬁffdﬁﬂuﬁﬁtés Bhasedsentaininnt 059 of the Viler
conpr i segofpéurfd) %non‘)atém@sltﬁél .rﬁtmcm@@eﬂw 0 gﬁaﬂn%tkggcéw[h 4{%@ oﬂmé?egf ijft €

e

hal i de or di-halide to resul n a conpound according t

i nvent i o@onm?@ﬁrf" e Irlé’éi’gt'c%%t feggm B4 to B5°G andhimihve qoleae o, Onedtweﬂéi&?ng of
the esteps é(ﬁhéob§ e@% ﬁbtﬁ@suhﬁ hQQII&%dH%bMoﬁv\}Hﬁ:‘hqh aSHlindRafRy taffIsﬁI ’{5 g

hydr oxi de, (i;g cal | i_t hi um hydr oxi d e presence o er and ot her
sui t abl e2E&A ﬁ't‘iio%VlIé?r The reaetionHyisiuge isrthen maintained ahisom 96rio 4061Chkr 4

enbodi mepgyko o

nvent | oo g oMERAI 18T, 5] exhRRRHI oBiEdol. Pils! SubliPoGhBlke,
t he pr esé‘m@d apd third @I'R@benl%leaﬁxtrhytdrqrmeatctl;ﬂdccraiblnngs&)ﬂ|gLDﬁtIImyt1lte de, in a
sui t abl eg LE e uct cag

treated W&ﬁ%&g{ 0zuS%te gb‘f%d rﬁéx@rﬁgcol‘?md %‘E}Y‘%ﬁ%g% frl%i’ ge%ﬁ"@m 5;') cid

t ert - but §2.7exsefdi 4il1oxadigzenine inthe kstrant ameesporafingio 9. kaldf thaeinal  hydri de,
typically sodium hydride and a netal halide, typically a copper halide,
preferably copjper bromde. Further treatnment in an acidic solvent such as
aceti c aEkample 4¢Pesparationta ihéSkoxadiazepinevi des a benzyl oxy- br omophenyl aceti ¢

d i i th
condi ¢} oK, & 4228k vkt PaEfa bPefoBREAE. T 6 of BhBksibac i ind afe
t ypi cal | ¢ ofi45rdjacetyltA15-oxadiazeninel (98-50b cordeht) isyratatedhie feomal 90026 ©5°C. A tisdtkal i

e L e e b e Lt e

t he aci dtodeom B8 tal80rE arei augled dltxmmssnahe asuras ofil (K adinute® tTrle rBactionhidire is

typi cal | i i re e of water and other suitable
sglovent S%ghgﬁ]ﬂtgw Q%?Qﬁ dlﬂ)elp 1r0§ é‘%%ﬁ'%gﬁﬁr coplingrta fram &yta fRsCoMSheny |
car boxy| phasas iack separdted ahkyﬂeaaqubohy phassiseer e)ttfacﬁacﬁtWIdeaiélrﬁ% f0U §bi ¢ sol vent

such as tr dr of ur i tapbl e hase such as a net

hexanet h ?%fog?r?'zg?e 8@0'?? IS %'é"(’l'qaﬂ §Il_éi qﬂsﬁé 4 %rﬂi‘agﬁée%{fﬁb iNdipeextract. eirespanding a

sui t abl etota3mgreioftheney. typically -150CI n anot her enbodi ment such a group can
be incorporated by treating the ester in a suitable solvent such as DV
with a suitable base such as an alkali netal hydride, typically sodium
hydri de Exanaplsg iIP@IpratlbermpeJ‘Sadlweiyl [sumoaadnazléwae and with the appropriate

hal i de. nyersi on. acj d dope using a base such
as an al 'Xturr?ectogis's Pfa OF‘? Wﬁ@'&l‘?‘ﬁ X\dey h‘f%gnoﬁﬂ)'ch‘ sacgh/hydrazine spateshce
of wat erossm), @shpof ;mnastsalmh earbohaeni 4 gUEbota%lﬁrﬂWyaWﬁfeC(fzéﬂtéﬁl %) dRfdignol .
Fur t her nor t he |Pvent| on hod for the preparation of a

nedi can&?ﬁggﬁ'ﬂﬂhg aH&“?%ﬁ“#@ﬁgeﬁrpfe&?feB@éfsam %Oé%G@ﬁG&YGC%%MF% to
t he i nveattoom rhbarf OnhadH thal \RijduGi ahdiR HesHR tenfthtdld) B8 gSRioth RiFRpyNd.  The

conmpound ccor i nvention and their pharmacedti cal I y acceptabl e
salts, dﬁ%‘ﬁﬂﬁghqf ;?'?g ﬁd@%ﬁﬂpﬁmsﬁdhm qoHrS5 ofer hoytin ARG B repetian yixiise istben
COITDOUHdﬁ iAtdinedtingef thosé eRditicHs 18F as Aricept
(Ei sai), ?Dlonegem I © (Pf |Szer) IICos negﬁ&\%lr?!é agrrgfé?t & %’gég?&] érlrtFﬁHe

(Viar ner "PARKBRRGE p%@ﬁ‘rﬁ‘e("K?BP"sz'm% ritheereartion gonsiitiongiis lemaveddyher of t he
drugs knpmatih. ﬁft@ﬁéo’iﬂﬁg?d(fr&rln% tb25¢d8n ‘tanns,'éhlrtI'%q'lt%réoooﬂE rtﬁ@ |Itr?{e| revent

Al zhei mer' s di sease, can be adninistered to ani na refe o mamal s,
and i n PFRPESRE@IaT bevapesationangibe rasiduetis earsiallisgd trhmn’eeeMeeql 126 Brigafur es

Wi th one RAiaBeYI 14, 5]tbxfa6%zéahah9\1}.ngg%ﬂ?eﬁ?afés@ﬁ PO atIvRBﬁcorYé‘é RS
delivery systens_are known and can”be used to admnister' a co und t he

i nvent i d¢hafvigld oh%2.8%eat nent of Al zheimer's di sease/for the m)dul ation of
the g-secretase activity, e.g. encapsulation in |iposones, mcroparticles,
and mcrocapsules: If not delivered directly to the central nervous system
preferably the brain., it is advantageous to select and/or nodify methods
of adm nistration in such a way as to all ow the pharmaceutical conpound to
cross the bl ood-brain barrier. Methods of introduction include, but are not
I | m ted to i ntrader rral i ntranuscul ar, | ntraper| toneal | ntravenous
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574). In another enbodi nent, polyneric materials can be used (Mdi cal
Applications of Controll ed Rel ease, Langer and Wse, eds., CRC Press, Boca
Rat on, Flwoi2de/@uil74); Control |l ed Drug Bioavail ability, pOrug2éssotist Desi gn
and Performance, Snolen and Ball, eds., WIley, New York (1984); Ranger and
Peppas (1983) Macronol. Sci. Rev. Macropol. Chem 23, 61; Levy et al.
(1985) Science 228, 190; During et al. (1989) Ann. Neurol. 25, 351; Howard
et al. (1 989) J. Neurosurg. 71, 858). In yet another enbodinent, a

control |l ed rel aes Iem . h e ed in proximty of thetherapeutlc
target, Ejéﬁ—t% e OEE\@Q $%‘Eﬁ3¥rﬂ’¥ ¥hiy a fraction of the systemic
dose (e. mth&@@d@@bfshe% al fiom Mbdb a8¢C, AP g sraddefR anBYdride 2vé Aetereld IRRb ease,
supr a, er control |l ed rel ease s stens are discussed in the

revi ew b&%&ﬂb@ﬁo'ﬁ%g &4 8i0d gopgacetyls ?z'”‘Pr? red &N -digcelyhygiazing, 18%

appr opr i Rater, Wath tRé rétaThaérBeir) dRanollhfy B@étﬁl@naﬁch(tHe'nQﬂe rdhckib® nidktlires | | al so
consi der routes of administration which have been selected for other known

CAnti - ANgREingd atdbe §gamedpemesiatyse for unee‘}iwqbtﬁ%ﬁébem distitpdaf itk Apseduahe
(all aceshweswlnlte ert@féeo kBhY 184 815G hRd laeg.rnatérébs réHu%Leﬁ’mbp%%sure to

ra/ Memanti ne g A-r eceptor antagoni st) has been [aunc
t abl et s/freradp 089(!1”[2?55 Hie fesigue 52189, contairsrQ8%e Nald rdiacetley dsizing,exhigher son i n

the art WrlekpdistoaGhaHRE b4 avail able data with respect to routes of

adm ni Stl‘érltel %n 0 ? ?rﬁengerg of the NSAID-famni |l y | n clinical trials and ot her
studies investigating their effect on Al zheiner's disease. In order to

sel ect t 0 d n skilled in the art will choose a
dosage m&&‘gﬁaﬁoﬂ%\,ﬂ ‘?5] %)teé%ﬁ%tgbﬁgxi c in preclinical and/or clinical

st udi es &nﬂktmIQfH&ﬁaglObéﬁdlaQﬁtxhﬂ 4 Broradiazdpirtend 00%), L0254 gioi@rdawthylehand, or

For mut acmGHh i B R of UeRNE T R oL 20 To DR b e
seri ous rﬁﬂsmlno,f4 0 heoof dolasalsm rmdrmiudm(%eér) areaaddechand thelreactivaimigtreaiscor di ng to

the jud at.i S However,
sui t bl anapeute 3 e B Aeral it BROwERE R RRh cPag fer B R T abou:
(210 500 rﬁﬁgmj;lpfatmsmfn Ia/tdmxrde mg@wada pero«oﬂm@mmswcb/rlelaemgigmuxuﬁuné abl e/k
osage ranges for intranasa m.ni s era about 0.01 ng/ kg
body “wei DTS2 s IRRPCTTBIE & ket Prerh gl Bpctha Bt e fishas od
from dosmoreﬂspmﬁl témmse/ramréisnid tilksted,ranad the r%udd@s@ﬁb@éuuaﬁﬂy WasHdd wuﬂﬁtT N
systens n_ex ary aniim is the_ fransgeni c nouse strain g

cont ai nisYjclane W%FH R'¢ A KaH@ddWG@FEZHJ?Sf ﬁ%a RRBIPO) @71 K¢ %, which

r ef er enapresportisgo apadle® 6t 3.5 b&@gr@glqi%l—&uﬁéb t al. (1996) Science 274, 99
and al so Kawar abayahsi T (2 . Neurosci. 21, 372; Frautschy et al.
(1998) Am J. Pathol. 152, 307 Irlzarry et al. (1997) J. Neuropathol. Exp.
Neurol . Bemp#Hs; p,bggl,@a@ng{“ads]&%@Q@;F,Ngurobl ol . Aging 24, 645. Substanti al

data from several studies are available to the skilled person in the art

whi ch areMPHeechd Pingot HSREORRNYHILA Shexadiazapines@ Py ape-tp et wpter & e
dosage fRepdrb®atheih @B tbhapanastd § of s&h@@ﬁm H;Jara%roquo@z% Fthey i RRFihe
publ i shed in which the effects of nol ecul es on ecretase activity are
descri bé‘@UfSB@éﬁﬁP@ny ad edrixigreisithen slirregl for weomoys. Neur obi ol . Aging 22,

983; Lim ture
414, 212!'%%}%:r ﬁ%éoﬁg'ggkéﬁe M'g 5 é%f té%ﬂ\%ésy 'gi”'%?g'” 41@‘5" a'%ggééd & (2003)
J Neur odeither 8 g wswasméwdrqmw (05¥ isoneteras! in@nd toen stirdog Swaradder at ner t

out o S0 oS e 7% BafetloRheleee 1B F Y b IR iRl

col um ﬂ@thmamwmtmatww@hzmmarp sBpa@tedBat 70°6. x 75 nm 3.5 micron

and aceloheRe Pego2 SRR 3 B SPoledRfenh® 42020 SRSl cngine.

wer e 254ouespohde tora vy OfotﬂsO“aroétrmbemcrl bed bel ow. Abbr eV| ati onsA PROCESS FOR

ol at os GETESBee PhF 130 4 Bt 8 Saplen oty Al 2 tEa?aJ“%oEi@ﬁS%aw%géZB? nos

and to tcheesponse t@as yielt efr2teéhcaff dweaonn t he prepar atl on of herbicides of the
t et rahydr opyr azol odi one type. According to WD 03/051853, [ 1

, 4, 5] - oxadi azepi nes can be prepared by reacting various N, N -diacyl at ed
hydr azi mxamplet 9, Prémaratioreofih &,5)0xadiagépité or odi et hyl ether in a polar sol vent
to form4,5-diacyl-[1 ,4,5]-oxadi azepi nes and then renoving the two acyl
groups using a hydrohalic acid. Surprisingly, it has now been found that
the preparation of [1 ,4,5]-oxadi azepi ne derivatives can be further

i nproved by carrying out the conversion of 4,5-diacyl-[1

, 4, 5] - oxadi azepines into the corresponding [ 1 ,4,5]-oxadi azepines using a
base The present |nvent|on accordlngly relates to a novel process for the

. o o,



for exanple, TBACI (tetrabutylamonium chloride), TBABr (tetrabutylamonium
brom de), TMACI (tetranethyl ammonium chloride) or TMABr (tetrabutyl amoni um
brom de) wo 20@mayistri et hyl anmoni um chl ori de, benzyl -t ri echgrasmsonisam

brom de or Aliquat, and/or by continuously distilling off the water forned
during the reaction fromthe reaction ngxture. An N N -diacyl ated hydrazine
can be prepared by first reacting hydrazine hydrate with an acyl ester to
formthe nmonoacyl ated hydrazine and then, vvi thout internediate isolation of
t he nonoacyl ated hydrazi ne, addi ngi an_acyl anhydride to the highly

concent rAnmbdugid6530 eiohbidikenzeyl ﬁ&}OH@%@lﬁWG (tRe%a @Pdéﬁ?@ Q:Qhw@’@f Iseroved
conpl et t ,ﬁmﬁm

evapor at(:aé éﬁér{egr@dh{gﬁedsﬁgq‘bgﬁg échﬁ cggﬁtuassgghwf rt erﬂm t out ﬁ?ﬁ%r@at‘ ur t

puri fi edstirfifigds ahiigt oubtdr one Houn In prdestomonipiele the wattion, td.2hg Obfetftah@thyl-
conmpound i

exanpt o Snappf itfiojis SR elluhidhTiod @ obp i MlRARIEHOEhcF meteRé i

t her eof . ovér Istquourszecbf(sa!k/erahhwrdandﬁm sttnrrmg i harrlleﬂ out ahfeen S5K9 |1 19%(%”(1:@ S.

Ak RSB Gl L SR R RS AR 2

t her eof , subséequensip washedhwlth 2bu0)gxyﬂwate|entenyl pentynyl and al so branched

and di - rated s .therea T n t her nore be
nono- or 83@-@[?‘3%@73%5%99 ﬁ:ﬂ"B&EW@“k@r éf“ag?ﬁgé?} apg?ye&]glﬁpl e each of
whi ch hasrfesponds tb @ yeld af BBB%adfaheorywhi ch preferably occupy the ortho or
nmeta position or ortho and para positions. Halogen is preferably fluorine,
chlorine or brom ne. The reaction according to the invention is carried out
ibn_ IO'Ol arg wp_l@ﬂgSPrepaﬁilerﬁ abjl1ya, '5};bmtaeépmé al clohol S t)hat plref erably ha?/e a
oi I ing point ahov or a , _n- ano n- pent ano

cycl ohex'gﬁt% U’eﬁ{éﬂtﬁgogg%ﬁrWW@E}@P 8a?fi? E&SQF?VC&&V tﬂ[b]n?ﬁlﬁp‘ﬂﬂ’%ne

gl ycol, EQ'IY—@Wn@' 160%) SMEPB.0 dmtdtmogf:aparmnmm 85 ¢h eodewmaaglofand al so
DI\/SO[( CH3) 2 sulfolane (CH2) 4S , NWP [(CH2 3

[ mcm<n9£e§szqm Bydrpxtte (§3CONEreITytered biirbopalss Ré?%‘tﬁ’a' At 'er@@étoence

bei ng gi dpAp1éte thEVRaclibe. 8¢ of eﬁa%tr@tdnymom%%lonbb id SddcSa rOARFIIBLEE o use

t wo- phase systens that contain, for éxanple, water and an aromatic solvent,
such as @fFolassEIM kydrexids E5arie MaiRrenh inoe\sh eeasse ghaevaeal bpurganddhen The
expr essi SR t@He¥ 116 ROLRS IforbiErRS! Ak Ye&ctibANge Of
from50 ?i’gnnlg‘é%SXﬁk@g)bxgm a 3536?/;1%%'%2%&@1%# Ia range ofr from80 to '1000C i's
used. Theixtusecemains slirrablg, aogrihera furlbar 3u g ofiwatar ipaddeslr e, pressures of up

to 10 b r ol yst, such
s, for "SIEHES B 26 §E SpisxRonz it ARENSH of WIS piaREIGIE-CoTRE

(tet rabtﬂrplmalnanemmcmwel)d ismseqwhodmmmﬁﬁi um chl oride) or TMABr
(tetrab ri or

benzy o 1P AP ROPRIHS TR SR igion o2 SR linb ' Splb BTTPAHOREBORERI 1

i mprovedt 951%t whick cofrespoptisi$o a Bedtbef W%wblreohor the reactl on according to
the invention are preferably hydroxi des, carbonates and al cohol ates of

al kali metals and alkaline earth nmetals, with al kali netal hydroxi des being
pref er r eExanifé d$:SPrepadayion okf1ckS}cxadmaepinal |y suitable. Preferably, from1l

to 2 equj valent aII from1l t v nt.s,. . .of re used
per acylA Hrgq@ﬁgpqg °' ﬁ?éSt%%esq% %ﬁac%g}ljb ggFP)hadé%ﬁepﬁ‘%a@E?Y?@r can be
used in FoDANdnAM2. mg@mam‘r flsi I?@tw%Tletm];g)gvan?ei mt;mm af tire watenadécg (yl nTh
water in a concentr |o rom to er.a e
relds orpraadiedefies oy Akjnelsama Eynaraiuren & faruaaen g SAuiate, The
purity obovyard added4n He cvtngh @fZﬁﬁd)dTeDUﬁn%ﬁtlé%bUMnﬁmdbm@@%}dthdm Jimparyért hesi s
of [ 1 ,4,5]-oxadi azepi ne derlvatlves

, usual ce is to introduce
4,5- di 2368 9l walersie addest ia ugariia keeR g‘et’ﬁéc"t%l'%.'?‘tug%t"\f@?mwanﬁfs et the
m xture. suﬁséatférﬁbtrﬂﬁ?tuﬁnb(bfaﬁehatjr @He Rabhiont Miklre RXCRKE 1B TIDRBE59C 4&09 nofadded
and the reaction mxture is maintained at the selected tenperature for

appr oxi rfY@PYenzeBRRte addedpnddle #hasasaare saprad ¥=PA'G- 6 hours. The
reacti O”AdﬂéébQPﬁaéé 498 10' PRAvEch 4 SbMEnedt [RuBRkhGiasaineor 5.88%t whrh poor

m scibilit h thereaction medi um such as chl orobenzene, at a
terrperatQW@SmnqsrtémYMdpr%OMth?ﬁ%ferabl y in the range from 60 to 800C,
thus yielding a solution conprising the [ 1 ,4,5]-oxadiazepine from which
the latter can be isolated in customary nanner, for exanple by distilling
off the aromatic solvent. The .extraction can be carried out batchw se or
continuously. In principle, however, it is also possible to neter in the
4,5-diacyl-[1 ,4,5]-oxadi azepi ne instead of the base, or to nmeter in both
conponents, base and 4, 5-diacyl-[1 ,4,5]- oxadiazepine. In order to
faC|I|tate |solat|on of the product a salt that |s |nert tomards the
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the addition of the readily sol uble salts enabl es extensive extraction of
the [ 1 ,4,5]- oxadiazepine to be carried out reliability of the process is
i mproved, wbeseuasssyhe thermal stability of the [ 1,4, Spermpasisazep: ne
derivatives is far better than that of the correspondl ng hydrohal i dest he
isolation of [ 1,4, 5]-oxadiazepines by_gxtraction is considerably sinpler
than the isolation of the correspondi ng hydrohalides the cycle tine is
appreci ably shorter The [ 1,4, 5]-oxadi azepi ne derivatives prepared

accordin the inventign are used e C internediates in the

pr epar at fq‘BF‘PrQﬁe”ﬁﬁ?%P'&?S&e 540 g haying4 F%’ﬁ ’Efrogﬂﬁr%éi BP‘%%I?%ﬁPé”GE Optd- SW‘“ Whicl e
descri bedorrdspon@x f@lield df51V)9, 9P{eéh2S5. The fol | owi ng Exanpl es further
illustrate the invention. Exanple 1. Preparation of [1 ,4,5]-oxadi azepi ne
96.6 g of 4,5-diacetyl-[1 ,4,5]-oxadi azepi ne (content 96 5% are introduced
at fromEg r&ioR Yis.eRadhzdine2 9 of water and 100 g of

pot assi u%@%{_@ﬁﬁ@% ' &?i ?]saarlre ztegm erature, 134.4 g of aqueous 50%
pot assi ufhAYHORE AK0. %QI%PP%"%@O'&@%G 4?@39@%@1 iAphradiggepine (1536-30 -

m nut es. 136%) 664260 orMatbiis Aokt T 10611057 NGk Vbl ik QaliOfiG for 4

hours. After cool i ng from 50 750C, extraction Is carried out with

chl or obehzRentanpl ig d)@“ﬁ%ﬂ)Ofé Atzhg samg teypperatiee, &S0 efdithiem hydemdde sahgdioaxt r act s
contain i ne, which corresponds to a yield of
65% ggpézge%ég%jéﬁgéfgﬁsgg%ﬁﬁéﬂaﬁpS] oxadi azepi ne 96.6 g of

4, 5-di acéftgzta Bubsequ&it-stixingi thmeepl niee (et ibatre@dios Wixtaresisicavleddade®0r39°Che
course of 10.8 g of
water. 1663 SeRdkBanade ae i od i iiasel e tbea el sh aBic ot 29

hydr oxi queexbustphalse 784 g daging@comtert of g,4,S)- QMmzaamatoanm@d/o,athh om90 to
1000C for_4 haours o) from50 to 75C, extraction is carried
out wit hC%rf[ﬁ’S(? 8%%?%%'%% Of% Afg%eg(?y 2 x 100 g). The conbi ned chl orobenzene
extract st:llmmmanlzedé.pBasga 6024 Dy Havirg azarderstad pl ,4 S]-oxdndiate pirar ofeki®4tdswhioh a
yield of 80. 9% ation of [1 ,4,5]-oxadiazepine Batch 1: A
mi xt ure 8%'5%%98{19?%’ %?'9@70?‘5195? ?{XEPB’I‘ 110 g of 98% pot assi um acetate and
111.0 g of 4,5-diacetyl-[1 ,4,5]- oxadlazepine (content 92.1% is prepared
at from90 to 95C and, in the course of one hour, 118.2 g of aqueous 60%
pot assi um hydr oxi de sol uti on which has been heated to from75 to 800C are
added dropwi se. The reaction mxture is then maintained at from95 to 1000C
for 4 hours. After cooling to from70 to 75C, extraction is carried out

wi th chl orobenzene (first extraction: 1 x 225 g, second and third
extraction eachll1l2 g). Yield: 48.5 g of [ 1 ,4,5]-oxadi azepine in the
extract, corresponding to 86.4% of theory. Batch 2: Using half of the
triple-extracted agueous phase (containing 1.05 g of the title conpound)
frombatch 1 as the initial charge, 114.0 g of 4,5-diacetyl-[1

, 4, 5] - oxadi azepi ne (content 89.5% are introduced at from90 to 95C and, in
the course of one hour, 118.2 g of aqueous 60% pot assi um hydr oxi de sol ution
whi ch has been heated to from75 to 800C are added dropw se. The reaction
m xture is then maintained at from95 to 1000C for 4 hours. After cooling
to from70 to 75C, extraction is carried out. First extraction: conbined
second and third chl orobenzene extract frombatch 1 (containing 9.3 g of
the title conpound); second and third extraction: each with 112 g of fresh
chl orobenzene. Yield: 52.7 g of [ 1 ,4,5]-oxadiazepine in the extract,
corresponding to 94. 1% of theory. Exanple 4: Preparation of [ 1

, 4, 5] - oxadi azepi ne A m xture of 35.2 g of water, 205 g of chl orobenzene,
100 g of potassium acetate and 96.6 g of 4,5-diacetyl-[1 ,4,5]-oxadi azepi ne
(96.5% content) is heated to from90 to 95C. At that tenperature, 107 g of
aqueous 60% pot assi um hydr oxi de sol uti on whi ch has been heated to from 75
to 800C are added dropwi se in the course of 10 m nutes. The reaction
mxture is then maintained at from90 to 1000C for 4 hours. After cooling
to from70 to 75C, the phases are separated and the aqueous phase is then
extracted tw ce using 100 g of chl orobenzene each tine. Yield: 42.8 g of |
1 ,4,5]-oxadi azepine in the extract, corresponding to 83.8% of theory.
Exanpl e 5: Preparation of 4,5-diacetyl-[1 ,4,5]-oxadi azepine A m xture
consisting of 792 g of dinethyl sulfoxide, 140 g of N, N -diacetyl hydrazi ne
(content 99.5%, 33 g of potassium carbonate, 142 g of potassium hydroxide
(content 95% and 6.6 g of tetranethyl ammoniumchloride is prepared at from
80 to 850C and evacuated to from 20 to 40 nmbar. Under that vacuum and at
the sane tenperature, 258 g of 2,2'-dichlorodiethyl ether are added
dropwi se in the course of 2 hours and the reaction mxture is then
nalntalned under those condltlons for 3 hours EUrlng the dropmnse addltlon
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8.0 g of potassium hydroxide (95% over a period of two hours, the reaction
m xture is nmaintained at constant tenperature for a further three hours.
The reactwonossiossisre i s then cool ed to room tenper at ur e pamgphidsioersssl, and
the residue is subsequently washed with sul fol ane. The sulfolane filtrate
obtai ned (weight 214.9 g) has a content1gpf 1.74% which corresponds to a
yield of 3.74 g/ 100% or 38.1% of theory. Exanple 8: Preparation of [ 1

, 4, 5] - oxadi azepi ne A m xture of 10.7 g of 4,5-dipropionyl-[1

, 4, 5] - oxadi azepi ne (100% and 2.0 g of water is prepared at from95 to
1000C. 12.9 g of potassium hydroxide (50% are netered in over the course
of one hdVhatamelaimed isri xture is then stirred for two hours. In order to
conplete the reaction, 0.27 g of tetranethyl anmonium chloride is added, a
further 8.0 g of potassium hydroxide (95% is netered in and then stirring
is carried out at from95 to 1100C for five hours. 7.0 g of chl orobenzene
and 10. 019A(bfrod@§§?dr tﬁé ef?a?diloﬁ%@%% M%]Ioaﬁdléf@pﬁﬁé @éh %Wtﬁc@éorﬁﬂ% sand the
phases are sSeparated ueous "phase: aV|ng a content of [ 1
, 4, 5] - oxéﬁﬁcaa@m%d@ﬁylﬂsmxaﬂia&pmwﬁf@gﬁ@ﬁam @ooar soleent and at @ledateot
theory gﬁﬁﬂgggﬁpzene phase: 13.0 g having a content of [ 1

, 4, 5] - oxadi'azepi ne of 10.45% which corresponds to a yield of 26.6% of
theory Exanple 9: Preparation of [ 1 ,4,5]-oxadiazepi neA m xture of 15.53

0 a2 WY bl S YRR S a0l B A0 B B, 1

nmetered in and then stirring is carried out for one hour. In order to

conpl et eat j : f i de i s added, a
Furthor - TerBpEeEhbaandicdath b whGbEARE b R G F eSSt dour o
of sever adit thatissolbte in ik resctiom middures carried out at from95 to 1100C for a
further five hours. The reaction mxture is then cooled to room
tenperature, filtered and subsequently washed with 200.0 g of water.

Product #&i The adecof tBE B, &SBOMamlrm pre;ﬁﬁreﬂfaccﬂrdihglo chind i -i0 ¥rRObraggRtioe oA
0.62% MF X Qﬁes i gsdto a é g f 33.6% of theory. Exanple 10:

Pr epar at I'on He telraBydroDyardodioNe YPR: i xt ure of 11.6 g of 6,7, 9,
10-tetrahydro 8 oxa- 5a, 10a- di azacycl ohept a[ b] napht hal ene- 5,1 1- di one
(100% and 23.0 g of water is prepared at from95 to 1000C and 6.78 g of
pot assi um hydr oxi de (95% are netered in over the course of several hours.
In order to conplete the reaction, 0.27 g of tetranethyl amoni um chl ori de
is added, a further 13.56 g of potassium hydroxide (95% is netered in over
the course of several hours and then stirring is carried out at from95 to
110C for a further five hours. In order that the reaction m xture remains
stirrable, altogether a further 25 g of water is added. For working up,
28.0 g of chlorobenzene and 45 g of water are added at 950C. The enul sion
formed is cooled and is anal ysed wi thout being separated. Chlorobenzene /
wat er enmul sion: 152.8 g having a content of [ 1 ,4,5]-oxadi azepi ne of
1.95% which corresponds to a yield of 58.4% of theory. Exanple 11:
Preparation of [ 1 ,4,5]-oxadi azepine A m xture of 210.9 g of

pent anol - noi st ened 4, 5-di acetyl-[1 ,4,5]-oxadi azepine (186.2 g - 100% and
42.9 g of water is heated to Ti=100-105C. Under vacuum all the water and
l-pentanol is distilled off. At the sane tenperature, 184.0 g of sodi um
hydr oxi de solution (50% are added in the course of 1 hour. During the

sodi um hydroxi de addition, in parallel 36.8 g of water are added in order
to keep the reaction mxture in solution. After a subsequent stirring tine
of one hour, the reaction mxture is cooled to Ti=90-95C, 410 g of

chl orobenzene are added and the phases are separated at Ti =90C. Aqueous
phase: 420.0 g having a content of [ 1,4,5]-oxadi azepine of 5.38% which
corresponds to a yield of 22.1% of theory. Chl orobenzene phase: 484.0 g
havi ng a content of [ 1,4,5]-oxadi azepi ne of 10.91% which corresponds to a
yield of 5 1.7% of theory. Exanple 12: Preparation of [ 1

, 4, 5] - oxadi azepi ne A m xture of 210.9 g of pentanol - noi st ened
4,5-diacetyl-[1 ,4,5]-oxadi azepine (186.2 g - 100% and 42.9 g of water is
heated to Ti =100-105C. Under vacuum all the water and 1-pentanol is
distilled off. At the sanme tenperature, 550 g of |ithium hydroxide sol ution
(10% are added in the course of one hour. After a subsequent stirring tinme
of nine hours, the reaction mxture is cooled to Ti=90-95C, 410 g of

chl or obenzene are added and the phases are separated at Ti =90C. Aqueous
phase: 708.4 g having a content of [ 1 ,4,5]-oxadi azepine of 1.18% which
corresponds to a yield of 8.2%of theory. Chlorobenzene phase: 424.0 g
haV|ng a content of [ 1 4 5] oxadlazeplne of 12 3496 mhlch corresponds to
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