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DI AZEPAN DERI VATI VES MODULATORS OF CHEMOKI NE RECEPTORS
The invention is concerned with novel diazepan

waleswuaseberes of formula (1), (D wherein A is aPgi/ER2007/053868

heteroaryl, said aryl and said heteroaryl being
optionally substituted by one to three substituents

i ndependently sel ected fromthe group consisting of
hal ogen, benzyl oxy, heteroaryl-C bal koxy, G bal kyl,
C  bal koxy and halo C bal koxy, or said aryl and said

heteroa%él bei ng thlonall¥ substituted %ﬁ C
bal kyl efédf8ky¥ 5S¢4 X RTIXRFEIGRAT 1IN RIRREXRASE i)Y

R and R are, independenihyrtroogactnothels, hydrogen, C

bal kyl, C 3 6al kenyl, C 3 b al kynyl, hydroxy C2
6al kyl, G bal koxy C2 6al kyl, C 3 7cycloal kyl, C 3
7cyaliQalkyk Ghe al kdnti64 10 bicycl oal kyl, phenyl G 3
al kyT, heteroaryl” G 3 al kyl, heterocyclyl or
heterocyEF?lP¥§SQQ% %VWGDFHOQWﬁ?ﬂﬁqﬁﬁet@yélB%?%Sﬁs gfor the
sai qn%p%rZ@l@h og4 kéfltl%%‘%{tlﬁﬁ' ga@al?y sk C)ﬁ@lleOQHKMhltgt catalyst
bal kyl , t he phenyl said phenyl G 3 alkyl, th

het erfo&ryh éﬂds%ﬁcﬁlﬂﬂ9§ﬁéér§PfC§h%3RﬂqP@Eaah@“th% alkyle“e
heteﬁgg%chykho{héakgfh%gerocyclyI and said

het er ocycl yl 6al kyl "are optionally substituted by
oneEEﬁﬁﬂﬁﬁéﬁéﬁ@bﬁ@ﬁlﬂéﬁﬁ§£&ﬁﬂependentIy sel ected from
the gr OUElg%‘ﬁﬁn?td&%l?fstBdar&rkr%mﬁﬁ%Rbe Logether, with
the nitrogen atomto which they are attached, form

het erre@pekyicope ondvlgnsubside ut]@tPCl%ﬁS@ﬁefPé tlhe ee
SUb%ﬂetp%%Bﬁ?h ”%P f’% %tnyéglcg {1 & TLem, EES 9L PUBcnow
consi sting of Rd, one 0 e ring carbon atonms o
sai d het BFokyel yl4,.fPormddsbylRandeRusei n§ aptidnaunface
repl d wht nyl, gr . : . 9f, r
Car o a o b " THG Hetcr S6yer vl T ormed by K and Hormy
be &he ngrearbomset gm cheanovherian g WhRi-ehoi §1G3H72 has a
oyelapldkyl orhejaraoychyl, ong qf /Lorhl Ng,£ahAN,
atons of sard er ring being optionally replace

by aamaﬂbchytsgn@Mpknan@psagdaEamnluﬁ'tmengubebh@ with
opt i tut y n B
|hd§%§h§en? ng%E%%Eﬁﬁb?hggtaﬁnggugﬁd% yaraaﬁgn
6a|wWyge@atbdamYmhqqaﬂbdﬁ 3oycémakkykgg@sSSVCthcatkyl

G a rbon yl xy-C 6
aIk tﬁ%ﬁugg% ox%t/(hl af%br aﬁ%l%%%h 5é'lh gcfQGalkyl
or R3 anda®4lyvstodget Her twet bnihecaoallyon atom 1o a/dmoakﬂance
they are attached,. for ye I

heter%tyc yI ~op “%h% g‘ggbét?tU{eg&%gwgﬁghtbstgﬁ%ﬁfred by
subaka@enESlondebendenhby sebpaﬂedukmomlghe gtmnqm of
consi.sting o 4al kyl and hal og
o R Pe R g ol ATk % A Kehy e & port
baIK&nwlfohydaoayyéa ﬂmahhyn14@nf6galkbxy §llibaﬂsbpbprt is

C3 7cycl oal kyl | Q Ky
b cy s B R P Seat kol T ierRroarye T gined ana
a|kyhueﬂehepp@y@HMhmObbhé&ﬁé@Cy§|@Hedﬂchﬁr@bkylntdrh

whi ¢ch _t cloa kyl .of said C3 oal kyl ~and said
Cc3 Ty PSa RyTEG BHKY S tﬂ%elbt?elﬂﬁ e@f”?é @ phehyd
G 3aldkyhg hhﬁth@hﬁkD@f%Ln@ﬁkSﬁQ@mﬁ&kﬁt@&fﬁha£k Bakkyl
and the heteroc |yl of a|d het er ocycl yl . and
het §FGEYEFy| 16 % al i’y T Eléﬁtt%%caﬁ%y/ l§u6§??t%?aeto9do;?° 400
one 4m bhbeetﬁubsﬁaﬁg&e&arbnﬂepmuiﬁmd ywaebecteobdctemmnto
the oup consisting of R is hydrogen 6 al k

%@ya BSFkyFouEs t&ya Séf*%‘w 1 ylﬂaﬁlél by

han C 6 alkyl; Rand R, together with the nltrogen
atomto which Ris attached, the carbon atomto which
R4 is attached and the C 2al kyl ene between said
nitrogen atom and said carbon atom if any, form
het erocyclyl optionally substituted by one to three
substituents independently selected fromthe group
consisting of C balkyl and fluorine; R and R are,
|ndependently to each other hydrogen, fluoro, G

[—
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A chiral conpound can exi st as either individual
enantioner or as a mxture thereof. A m xture

w@omnrazssseig equal proportions of the enanti onmePGI/EB2007/053868

called a "racemi c m xture". The conpounds of formula
(1) can possess one or nore asymetric centers. Unless
i ndi cat ed otherwi se, the deseri2ption or nam ng of a
particul ar conpound in the specification and clains is

i nt ended at aebhnchdidehathcbndivi@aln enrasti esedssand the

m xtures, racem c or otherw se, thereof, as well as
i ndi"AtGGal "epTHRr S ard tRIXE lir e her S5FL THB het WS tO

for Hhe detershmatdanof rstekeoshani el byyapdstdenl water
separation of stereoisoners are well-known in the art

(seéh&loéléfﬂsgp%nb?% Ghapt éf 8O of v AdVaREEET OF gatiitire that
Cherdist by" tndt haedi tdeRradinMar ek Aok VI syoaqnst Sons,
New Yor k, 1992 Wil e the broadest definition of this
i nveRitaRti 1 st Fe@PBEF ot @S 1¢R It UEBRPBURRRC BT - Once
fornihaofl Y narga e efielsr edsabded-L ef @5 edcCcompounth @fom
the invention is a conmpound of formula (1), wherein A
i s pHemyl bpei e %P tsibst PPt €l Wy onéutert hpae-or placed
subs{i tuent 81 hndependent by ssl 864 ed f s0pht NEL GF OUR atment
consi sting of hal ogen, benzyl ox het er oaryl - G
bal K&y, ati l%@k’ylpa@laélalr kBR§U ihdi Thalve roil Y 8af ko y;heor
A i s.phepyl eptjonald 3611%%%5&&“{@%&% @ 1@4 552 at what
al kyl enedi oxy. More preferably, A is phenyl
substateuted byd orfenrsT atwe Shak o@%@fea?tsﬁ% Nadependentity
sel acladateamt he.aroup censisting, o, n%hlc%' B2c &Yk bea
fluorine. Further noreé preferably, i S pheny
subsits tgtiedabyed - FdlCo§én @h@ln%fqliﬁje[@énd@mll §s said

sel aehed heom Lhe ar0uRaonshsting of o ;agegt ML A has not
fluorine at 1ts 3,4 or 3,5 position. Anot h
pr ef@emedre@ﬁrp@@'rﬂr dfhet wétenv@ma@mnts Sée@orrp@u’ﬁdolﬁCted
f or my 1) S ( ( f |y
Ieasr:gt6 gﬁ% of JPI% :ps g#\lhtéa?}% htgﬁtaﬁlaégéﬁe%!&p Ult%tnlum
pr eft@rtalalcylhydd@glem tr@nslhakkyd, t@rtﬁwdrOﬁkaQO@mmttom
nor refe e ' l, .es i al o
ydranse 408 e TE prerertery e 3 Pl Babta oY aserin
het ethecyékyhiuhetermeydbylid€ thraldkyltheCZai@lyst bed.
bi c I 0 I G, _bal ko
6a I%(%C/tjlt%%egéléglg%/%n%ltogrzct)ggc{%%?ﬂgsnt vkaheilacﬁgt ﬁ%at%zd at 700
cyclgaltkyl Oandhdde ﬂ@@tuért@oyciyl a oialsain@dhetaEabxciyth yilhe
and h (o]0 al kyl opt i
subst] tagt e%E%{ So%gn%gr \%ngu%%t ftﬁl{eﬁgt é“’l%l n eg%%%uenﬁtly
sel ect edcbmmathefeglcauplgsms@ﬂtla]gi 6B GF BsahkglL14,552
hydr ox hetero nd oX; =N(R. ..
1)(|5feya asge F%t%fr%%tesr %Ieyaan Iﬁe%mgregpailon J"f a( silica
espegipglolry &itand/qrs R3reRd, oR5C arnchike aeeracleicaﬁam .Y The

hydr n.In this u r ef er abl
oot IORGPFS SLBA 7T da by UBRET € ot APeY SBerlentds
[ ndeapandentshypcs]e& eict Edrfsltomrieh@ G LD eonsbstz ngowfs. The

hal o benzyl oxy, he teroar - G bal koxy, C _6al kyl ,

G B SRR P o BN ROy LS GPER FOSPREnyPs & Fuipulas
opt ireralkby ﬁubsmiiytleﬁebyaﬂaaédgxyi@mﬁiw@w al\/béﬁlng
preferably, A is_ phe suhstituted by one

hal d§&'5t 8RE ¢ %ré”ﬁéi%&ﬁ%lfl ~Ret et efolafSFomTPﬁeC@t}aoldfpgt
consirstikagtpé el aramecandof | uorine hEULI‘tbhetonm(E C. Once
preferably, Ais phenyl substituted two hal oge

ithafcficaph TR (A ARG T 17 R L AL

of chlorine and fluorine at its 3,4 or 3,5 position.

iii) Another preferred conpound of the invention is a
compound of forrmula (1), wherein Xis -N(R 1XR2), and

Rl and R2, together with the nitrogen atomto which

they are attached, form heterocyclyl optionally
substituted by one to three substituents independently
selected fromthe group consisting of Rd, and one of

the r|ng carbon atons of sald heterocyclyl forned by
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c or f). Reductive amnation with RLRZNH i n CH2Cl 2
wth a slight excess of acetic acid and NaHB ( QAc) 3at

WO o@iesseper at ure gives the final conpounds | PGI/EP20d7/053868

or g). The conpounds I with X = -N(R 1) (R2) can
optionally be converted to X = -N+(R1) (R2) (R3) with
R3- hal ogenide in a sol vent |+k& fnethanol as descri bed
in schene 5 shown bel ow. Schene 3 In Schene 3, Ylneans
br ondddea edbdene MBSt @cohathoddat e12a¥k 620 Beis flask
additionally tosylate, Y2 is chloride or ester, or
when Smiegted ‘R’Sthtaodj@laﬁépgv\}i“%t%& Yo r e L8poxy @L?%%jﬁp t6r
-0 %@%ﬁ)ﬂt@r%nm& ¢anrbenasididd amablynbeeam de O st
iodide, A X RI, R3, R4, R5 and R6, mand n are
as &F-ndAtREf R t?ﬁé‘“éléﬁ@“r‘é%%tqa&ﬁslyéés@?ijbéﬁ figpted at
SChstm 3CC@Br be Wﬁsorr@%@l%ﬁ@ dbei ngisubshi tated, M t ine
R10, Rl R11 2 and R, 113, as

def |f14ré@lbé%%ysq'ﬁ@sa@ylléﬁ%“‘5 %&02 A WARdFAzephies 1
of scheneg3p(LoriLspONds1tOeSHPAURG 3cdesesd had gting an
schenme 2) can be reacted in two ways to the final
conpaFAd | POLEN¢ hera tdiore EBF §1Y Where BuicraPAgS Bt ddecking
vas deprgbonat ed-£. G- MWhRnNakh 07 DQLRSSEUM tanium halide
tert-butyl ate in DMA or THF at 0 OC to 65 OC and t hen
rea<35‘tte@1 WePRe ¥ Her e tdivared apd nec 2/qCst’eép apllowed bY

@HQ%@PEQHg cay bejcantigd; Qut W&r%g%%téélsfté‘{%mg
tert-butylate, and THF can be al so used as a sol vent.
Ari P& TR SPEe EB AR i@y cavli Pabberorl ,ddd, pao silica is
synthesi zed.hy upthads kpown.ip the sart, Api pes. can be
synthesi zed fromacids via am de and reduction to the
cor rédpdhdiEny amaes -2 Tkt Rahet st aridhdwaefinca el &y tthus
fol lgped ant Lonaldy .o uat 1ok Saldn s FBGn containing
correspondi ng acids are commerci al” avai l abl e or can be
syntthésinzed t@bmmqra@lpyapr@t@@tma@p@ﬂ oh- Bydroxyfor 2
aC| i.a | kyl 1.l .owe pt i I

VLB e ETongaion on RS oo T catioh (g Y
r edumllyowa@f lmhleocesrteeﬂr foo theaddicohulalandnprnotectd g

g a dr.o
oo e e o Rar 2 e e R, P ehe

depn:(ﬁae:ctbed ép31$ amthy@dmxyte@ruupsﬁﬁ Yl 168’1&8@whlezhg.

rea ti e, al [ W \Yi de,

586 06 b Vs e or Fasbbhdi g ShTGr de. “FB Oved
optlscmajl Itymbgrﬁm@elm egihr reactiaon tiemlptemeture of 375 °C,
corresponding. ¥1 Br or Y ne.2 _can S e
synttlew%le& zg ?%r(n)em % i @mv%nute\?zlssgn%)flebcoo
r eacthiove , t laaped(ﬂal(laz g,n ‘d@mhﬁb@thm efiemhr edcheaelauni\teyly low
thr uhst erigc contr the correspondin amn

S-SR R L Rec o Rttt
acylcmtrede!a exoef |hatlidicazepanesudgan tdl 1bwifl dh@greméolcrhng

ere the Y1 an roups as indicated in the
R I B e e i ST R
bl ockchleve cenmmetLdialn,avai lgabd;EaDr acajalbensyndsﬂnets:ir@e@f at
fro epS| h8n hydr oxy ac:bds vi a, R3. an h
al kyi®atiton Ut Bt 'ovietd "6t 8n5F9§}llb?}j[élﬁZ]lﬁ1 %I%}ﬁ% ation,
opt m@amallbyiebyfimtr aductinaniof ¥2sp W clbuirs) aa@dwre second

W th ower reactivjty th Y1, Tran tio t he
oS T AT RE SRy SOt SIS0 Rrvet § Teary e S8
chl Qfdr@engatb@ti@rdge@\ﬂeagcgfﬂu@r hias hty@rbeysw,t rtﬂﬁﬂebﬁ@t a
V|a Fi nkel stein re tloné |n2butanone at

o GO S p ThF 2 1 Woee ey Tya Lhpdiahitned
SOdI um bor ohydri de reduction gives the al cohol, which
is transferred to the chloride (methansul fonyl
chloride / Et3Nin CH2A ) to give 5 (Y2 = d) (step
c). Chloride can optionally be transfornmed to the
iodide 5 (Y = 1) under Finkelstein conditions.
Reaction of 5 with an optionally excess of amne 6 in
the presence of Nal (for Y2 = d) or optionally of
EtSN |n DI\/F or DMA g| ves the flnal conpound | (step

S N g
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derivative 3 (Ra = nethyl or ethyl) in the presence of
a base, e. g., sodiumhydride or potassium

WO e0ARsste/l ate, in a solvent such as PCT/EP2007/053868

N, N- di met hyl f ormani de, |eads to

[1,4]-di azepan-5-one-Iltert- butyl ester 4.

Substituents R6 can be introduced as described in

Schenme 1, leading to 5. Finally, cleavage of the
tertoybulyk i 6qr barat & mehgbyattird {©.809. ccWebh hyogen
chloride in 1,4- dioxane or trifluoroacetic acid in
dlcﬁﬂﬁﬁﬁnﬁﬁﬁah%ﬁ‘F@h&ngSgi“SEﬁ%ﬁé”§anOé&ﬁ%ﬂeh%? e

R6, R&ovRE, R RL1, R12 and R13 are as defined

before. Conpounds of formula | can have one or nore
asymmet r FR=eat oty atlonsl aptetsh exicstofnt pheP ¥ 61dhior 2
Optw&%bEb?BHé@u§ﬂﬁﬁkﬂgﬂ@f§omﬁ1%§&&Qﬁf%fs@ﬁ@@itcw&ﬁéilal
such or exa , racemates, opticall ure
d|a§F@ré6|é@ﬁ%?sODanaF@ﬁ§§l6ﬁlHWa%ﬁéﬁ@oﬁgéﬁé?§ In Example
di ast @/re@pSQNBS 4 £5 IRCLRBL 840! s NMadHeS t@E support

di ast er eoi someri c racemates. The optically active

f or Mt€aA2be BPt aiiEPior Sekahpt URFrEes6Puf Ponl ©fPae at
raceimt es, lea§§ymﬁ§IBk9e§Y§&ﬁ&§h§t@ﬂma%ﬁﬂHEBéécls then
chromat ography (chromatography with a chiral

adsdisanested BPuenthourFheni VeI aénbr aeesial |vasfuum of
thesg LQLEE. 1AS; deRarished .aboye: , tHe CoTBoyNds: %lch
formula (1) are CCR-2 receptor antagoni sts, wth sone

ant dgoWesEtaee i 8 taprdlise qur OCR- %alah@r@@iﬂz%tmmhtésvelth
comaunds.gong | % PEEVERL oM Qraf 0B L0F YALLQUSment

| eukocyte popu ations through the blockade o

st i mlcattevner Theye tiverieforesedanibe usdd fopct hen

{ realpat o200k o, AGLUNELPRCPT L §1Td Aregt oky and/ or

al l ergic diseases, such as peripheral arterial
occlt@mp@eadus,@a@@llcﬂd divcahgl $abd i lschrerm arevueaerabl ewust
at NYOSCLELOLLL, PlAAUS PBLLEN fo HISLERLE:BAGLR ure 1s
congestive heart failure eft ventri

hyperdyviephy, fstdreivina teeperhusi ote ivajogny, ist Fokeyduced for
cardj a I S

i aBet ey pathy T TP abT & Bovar Dr eeasth Fhag the
d|se&selenulTh@l@ﬂ&ﬁﬁa$n@s|sgaQEumop&t@ecfpamﬂd at said
ath /Qr ns ers. i

and%hgﬁﬁna ?%%%2?98% g% or&##ééfﬁ%n? E%§98£$ géjﬂlth °
I nf lrarafetory dhisedises\t pértheuimudqﬁqmarpph@?ah 0,525,503
arterl g, .occlusi ve cddl%%HS% aé%f%tghfmg%af ' dh&is
preferrea r'ndf cati on fnven i on therefore als
reIaﬂeﬁetoephaﬂnaﬁauﬁﬁsakheon@mgtknom@tweﬂprtBerxppmur of
co und %S dse‘gllpeead eap;rve agge har Ce%tegfcl:g akes place
accep abre” Re |nven ewit se™enbraces
COW&&U@d@raSsdE@Cﬁaﬂgﬂmgab®vﬁ ®OITUSGImSmbar According to

t her ctive sub tances peC| S .

t herdndud Sar1 Jo for e THREr BRES B Fri ttpLat i 1o
andkmmmrpphyt@x¢s uﬁe|r@bbamnntmexﬁndmobeahhpf@ﬁén and the
di sepses, .particul ar as thera eut e act i
subsinssBRct e the ok atran T pSpRgR LRy iSkge silica
per ispheoat anterial iecakuspve ﬁm&aa&w Acolﬁzaa$03|mm

i sch vul ner abl e at heros Ierotlc ue _patients,
nstaBtEedn bt e COGESt F08. heart FArRuRe, CPerfesction
ven&@m@@hatuhypenqunmmi bSﬁaByaalﬁﬁp%rﬁusu@ﬂglmﬁuTw,wt/
stroke, cardionyopathy, restenosis, rheunm

ar t AritePs 1 diapet | e pRFEPAE Ny 5 TAEab! éSBH/\%I , and a
Di sease, Crohns' disease, nmultiple sclerosis,

neur opat hi ¢ pai n, atherothronbosis, burns/ul cers in

Di abetes/CLI, and allergy, asthma. The invention also
relates to the use of conpounds as descri bed above for
the preparation of nedicanents for the therapeutic

and/ or prophylactic treatnent of inflanmatory and/ or

al l ergic diseases, particularly for the therapeutic
and/or prophylactlc treatnent of perlpheral arterial
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unsubstituted or may carry 1 to 3 substituents
selected fromGC -C 4-alkyl, f luori nated G -C 4-al kyl

war@7haeeggen, CN, nitro, Ci-Ce-al kyl carbonyl , PCT/EP2007/053868

fluorinated CrC6- al kyl carbonyl, CC

- al kyl car bonyl am no, fluorinated CrC

- al kyl carbonyl am no, carboxy; NH C(O) - NR6R7, NR6R7,
NR6R7- Cr C6- al kyl ene, 0-NR 6R7, where R6 and R7 are,
i ndependenst by ofs aach tather umHin&Gle Gré- akkytion
fluorinated & C 4-alkyl or d - C4-al koxy or may form
t ogEtHEFTRIERE NS &t %4- "C5- or 6- nenbered saturated or

un saturahgek riNg, B+ CHNRE- Gl Bsal kil enssowheys QhBG
is as defined above and ROis CC 4-al kyl or pheny

Wher s 1EFE T BRENYE riadiBabingst BeY tiris (s FiHEuL 80F o?xwk?y

car ryheket 953rstbsdirientiscsebect ad Jnfp@@v@hgctl‘}e ddotes s
fluorinated C C 4-al kyl and hal ogen, CH2- i dyl,

wher®Tt hECphF PR 2 g ©4l SHaY %tft}ri’sﬂﬁst W?u?%@n%ra rfayrLe
car ranal sk @r3ceubstiduent scaebestad § rom d- C 4-al kyl,
fluorinated CrC 4-al kyl and hal ogen, or is a saturated
or WYSHEHYaPedte eS¢ 18P non-aromatic 3- to 7-

menber edshet 1 OGyGl G T ;B9 £OIRY ISlRYcAs 5@?&{@13% $f a
1, 2, 3 or 4 heteroatons selected fromN, O and
and/tdrtalllUQ Rt Bl et @ra@abémlf@@m‘éﬁ%lhﬁ’gugﬁéap% %@q@é/tséd
fr OTELJS%%ra‘é@gﬁc‘sz?bés% BneCri CAs aéﬁ@’drflf | H%bﬂﬁéteporgof
CG4-al kyl, O al kyl carbonyl or fluorinated

4- aldyligar b@nWrmSSGf SOcafdY 0Ty w@RPanae et hémpregnatlon
het grf oc%%gcof |0 T, CAGEY; dn @er&fer%t%aé@s;m& Us Ssure,
sel ected from hydroxy, hal ogen, -C -al ky

fl uo@rrldn&ﬁédl@a@@ﬁ dlskylsedCr CTee abtepgnt flnuent hat etbvCr C
6- al thi . .

Co Al R b, R G al kyene ahore b and B
ar e cag adesti vedclaboveessarborylsand Cr C

o her T At e HY TAIGgan ™ G BaB, OIBR OuBR, GRacn 200

OCHR2, 8CF3; CCBFBDthHZCHZQKl@I}Q@%@Fer ;CH2CHF2,

IS %Hle sggggl%eggrl I'ke %§ Clé%q:llesr 2 F%ggg? JRA( %% R‘?

IS @ith, a2ges B;remd dgontsi@ing, tixard vor h&tllwetehttahe
provi 0 2, r i A
P e e S
and Riyhamdt Ren arles Mrorinhak egear aexcept! corpoladsand at a

vvhere R1 | pI
e SStenyT enb OB S AP Tar at aivedr BT PBRRRAE R
and Rariiterhal ogen, CrC -al kyl, C2-C6-al kenyl or a 5-
msnbered h Leroar mati.c rin si ol gi cal |y,
t ol erat eaagm %'htel lmpsa??%t?cﬂéjraég e ﬂe plrréesC{enn
i nventeponb) hes eflorsair ehat mmmmrmman@stof t he
gen ral . Lal r,hé/SI .0l ogically
a-—speci fi c enbodi ment

of con‘powmdlsm theAlprleSeatr@m@aﬁlc@fcmhe £ ¢ ntka o(sA) on

e the supstituents have the
foII 8 %@%ﬁ%%s@tﬁ&“’eg hal 0Gen, "CUges] kY1t £
fl u@j‘els@atlﬁdlﬁi ijﬁ étlel{oyl be: ﬁhdé'lygdfcméy;al kyl thd-fEesent
6alkox¥1 (%q gz F?/ quorlnated furth
C2- C6-&l %éﬁ?lmeﬁ Ly FB%{F%‘%S“F UdA naPdq(P) Do further
C3- oy aknal kyl thecrrcar&-lakl,(omych G Lwerthyde oxyahdoxysr
Cr Ce- al ko 0Xy: CrC -al koxy, fluorinated CrC -al koxy, C-C
- al KYIOERiE7 L Fy u%arli%?atpel&% C -al kyl thio, Cl-Cs6-
al kyl sul finyl, fluorinated G -C -alkylsulfinyl, G-C
6- al kyl sul fonyl , fluorinated Cl-C6- al kyl sul fonyl,
phenyl sul fonyl, benzyl oxy, phenoxy, where the phenyl
radical in the 3 last-nentioned radicals may be
unsubstituted or may carry 1 to 3 substituents
selected fromCrC 4-al kyl, fluorinated CC 4-al kyl and
hal ogen, CN, nitro, CC 6- al kyl carbonyl, fluorinated
CC - aI kyI car bonyl CrC - al kyl car bonyl am no, fluori
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have (S) or (R) configuration. However, the (9S)
configuration is preferred. Mreover, the radical A

worey7hesesér a cis or trans position to either OPCT/BR2007/053868

substituents R2, R3 or R4 (if at |east one of those is
not hydrogen). However, the trans position is
preferred. It is |likew se posséble to use

physi ol ogically tolerated salts of the conmpounds of
the forpukendr, esipecinakhy peésemddiddanisatisnwidie
physi ol ogical Iy tolerated acids. Exanples of suitable
phy SF8IF6GP¢ar | y”?%e&“éttéé 6rgahtc AidPREr ant cRacis

ar e Jydr aght g€ i ge aGiiGht 1BYdpebs o c(Acicd, tRROSPRIIL of the
acid, sulfuric acid, G -C 4-al ky Isulfonl c acids, such

as r?éteﬁﬁﬁésHPY%W@%&%“%FB%W@WW éﬁ?@saé}PUsa“%d@H no
as benzenesulf onicacisd-andct ol Lenestlfonkcwact M, c reatment
oxalic acid, maleic acid, fumaric aC|d | actic acid,

t ar to4 PyIae L ¥S L adi FikeSaéitacand benzoic acid. O her

utili Za@beaa@i%ﬂn{e deserikbed, 'ﬂhllstfsb%@Bﬂ&&@l&?fls
Arzneimttel forschung [ Advances in drug research],

Vol WreleTgtopage s of thapi Rih sy d\];’éleldag,lmB%%%f}atﬁd

St utigar &, + 1886+ ud Q%n@ro%al Qnﬁméz?ltdl%d”e%b 08§@|a1y"stt ke
above definitions of the variables are - ke the term
hal dgenPreednt egtvVare ioer s P21 1RAA \Hyd@élylflgs@f myssigfica

t he da&@ﬂékdkﬁ'éh&!?é&lQay‘"‘%%’@%ﬁasérhﬁnpﬂd’e%fna%lgﬂ FPMn 4

indicates in each case the possi bl'e nunber of carbon

at orfs tep ithegrbuge, el fenml hal ogetirdéneres in each
case {1 QLT By I ANIRCoCHLOIAAG I 19dLnecaly pardd cu
| ar fluorine, chlorine or bron ne. Afi

st r diegiverehara of frcanchedtal k90 gﬁrro@@enaqeﬁgplﬁefmn 1

to 4.cachancalons: dxamples ol Afbaldyd: gpolbngie: .
nmet hyl, yl, n-propyl, iso-propyl, n-buty I,
|sokttﬂT5@Ier@turerftn blh%/lranm Eooml k34 |Cs llfmftahytOoJr25 °C
eth I di r

|so)|£4r Q% %%%ﬁ/ Ciffyll%% bEh %1%117 ]:hé;I Oghg%i)o?g)braanndcﬁtda
al kydreg%lsuup havheg tffre@m018t baB, cmcbmnatlénscaamle@ of

ety TR R 2o met Ryt BUCy T - et Ryl buY!
2, 2-wditeeyhyk ph@pydg al-l@tvvhyl pt*o@tyiu,m Rexylli nglylth an

di rQp t hyl propyl, 1-nethyl pentyl,
2- %tw%%loggﬁt jg/%le%gl% yl pentyl, 4-nmethyl pentyl,

1, 1- gi nﬁhhy}:@u@q/ﬂa,tur&ldammph@@r:mbul)dm step (b) is in the
1, 3- 2
PR LA SR R R ot S BRI

2 etm)elflemtawy ]100 1°Q 2-oweri trhalhyttlm camyll,ng temperature, more

tr| hy ropy, hyl
ST e APk LAY R TR PLER B, gven
st r anogrlet p@bEEﬂalme b2r5ar?©hedwat kty}hargrtowp dlnavnglgtémma]:ure

eg | ar b n uorl nat e
TRy £F hidhd, b P Py B Realpsn A b rably
fI uaroionatedl@ieﬁ&mlrk)tlh)s dwhen @i tengteraeast, om@rele g. »
ro tonms are ace
oy FFLEEPPRE D o SheCEG PRD (F oo Brvarhyf eret FRL A L even
d| f Inearcopet Ayt abiy id9d var arghéy | hdrR)chie- ﬁkymﬁ@etté}werature.
-|-quor?eth%%/ 2f|uoroeth¥ 1,1- dlfluoroetheyl
Mogitt PaGFBRLHYILS 3 P2 L2 0F F it geiny Fempsrqture £s
2 2ritr@tinaf buee O@éjhw or( Bpotre ftordapriopy kemp S athure of
| uor opro 2-fluoropropyl, 3-fluoropropyl,
1-54i | gyom opyl, 2,2-difluoropropyl, 3,3-
| uor opropyl, 3,3,3-trifluoropropyl,
fl uoro-1-net hyl et hyl (S)-2-f| uor o- 1-
thyl, (R)- 22d|fluoro 1- met hyl et hyl ,
di fI uor o- 1- met hyl et hyI (R -
o-1-nethylethyl, (S)-
uor o- 1- nethylethyl

f
1,
di
( 2-

hyl
( 2,
di f1 uo
di f
trifluoro-1- msthylethyl
trlfluoro 1 rrethylethyl

T

f
R) -
net e
S)-2, 2-
f r
, 2- | uo
(R) - 222
(S)-2,2,2-
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pi peridinyl, piperazinyl, norpholinyl and the like.In
conpounds of formula | , n preferably is O or 1; i.e.

w0 b@7neges@gen- containing ring i s an azeti di nyl PQr/@RWOT053868

a pyrrolidinyl group; and particularly, nis 1, which

means that in a particularly preferred enbodi nent, the

nitrogen-containing ring is a pyrrolidinyl ring.

Preferably, the radical Rl is selected fromH, d-C

4-al kyl , 768 Gl el iwhi @Prégnsulst istbpt @8) bYs nigher than

C3- C6-cycl oal kyl or hydrox fluorinated CrC 4-al kyl,

C2-é%ﬁa%ﬁénth%%d“béﬁifﬁy %@9%@$r%F%}§HQemP%rgu to

H @i’r@e@ébreCY§| o poTet Ayl eagst fd L90|b|a|%§lt geretWdseraply
- fluoroethyl, fluorinated prop

, €e.g.
3 fI%}oﬁéﬁ§6p9l95If%&f@%?p?&ﬁ?lmo%ﬁgfr eﬁﬁ&ﬂ%x?b BRAT 022
pfOQk@“thr@héN':ﬁﬂQi@@@é%hreNﬁ£%nﬂﬁ%&%%@9|Mt st & bar,
selected fromH, propyl, %
cchBﬁ@oﬁ?Pﬁ%%%@&Xnﬁ? m?SFléo %%t%@q eW?“fW@B?o@?%ﬁﬁHablY at
3- hyyeX¥PHepY I mo &l InHe randehenz i naEven PPE@sure in
preferably, Rl is selected fromH,, propy
cycligprepyr eyt e, bQ-lﬁIE@?%@Fﬁ%@llg-?HH@%O%?opyl
3- hydn@xyREePY | pr&d e O&hggnylto lé"ayaase@ﬁhacyl}%ﬂymere
prﬂenedeMmf%em iIs H n-propyl or allyl, in
par tirchap FP%@l?ﬂ%ﬂﬁﬂQVItaﬁdt%§bedﬁéflySFWS@QeféW%%Iy
R2, dR3andck4sare,danCh3 pp,GH2F and nore preferably
H If the group Ais substituted, preferred
substltuéﬁtﬁr%ﬁQ¥Rﬁﬂre@ﬁédsi¥%ﬁﬁIﬂﬂrégéﬁ 1B nspalraltliec dloar use
f1 uorj ng ¥ ar i LUQEQUBt Byl o difidf Luor goet hyl
nethoxy,ed|f%€or%%%th£&y and tr+?ﬁd@€%ﬁetho§§ﬁ hkﬁ%g
pr efigvead isnbstie i var @ sel et etk lf comrhal ogenisdda as
par télcililc@r CELPJ%J} n%es@@@s”@&b?&%’ ge%%e%'l 'OCQMM%’ eglrte 51llca
substltuent I's met hoxy. Exanpl es include 2- uoro-1
4 pliemyeene, 1 8¢ IMi@rd-11 o4- phemiiligipgcd2 sfil yor grdwders can
enyl.ene 3- ' e Y.
R Cor il byeoell 300 of TLPRN any
, 3- cpﬁgmyﬂeﬁer@ndneéﬁnth@k?@q Kigywhemyltéreskihled person.
speci f Cr Al Solinsistltuted }mfl&’ & lt%%e
or unsubs |tute pheny ene. re specifircally,
|s pe3fpymadyéen@tﬂmnfpaaﬂ|cut@ly@ms@bstbkampbb sodium

pre ﬂ}{' %E'e J%}%c%u a?ﬁi%af oﬁ{:u %QCKIHNB?“ &?loerlde

preﬁémmedeeabgd$hennﬁﬂmehhesinMqundWrmAncesoa Maﬂlca
of the fornula (A B C or (E Particul ar
preferecéa'l elt’nljsf‘t V%%k%ﬁkiﬁg %%dé %ﬁ% ﬁﬁ% lm??ﬁgnatlon
pyr iedylordadi t@lshq[@me&entE)nv@mmﬁqﬂ'@nwes|ssgeaﬁﬂﬂly)good
radical C a d ( ) ese r.adi cal A
Ra i's pre%erab Py seJééFegaFF%%¥t??ntﬁﬁgﬁpaco%s%%tﬁ%gﬁgpm
hal egerodCu, GH@Ifé()dp,eCfﬂfl]lOBﬂ_hﬁteﬁd nars€ 62abkybm & Godium,
6- hydr oxyal kyl XYy - - al kyl

o S Bk et sy S2 HT Tfiporripbgsodion.
C3 G%&mﬁ%ekoatkglsllﬁdé @aakkexypréﬁdidiiyabbmgyl£§é3at most
6- al % %Faled CrC _6-al ko A fl uorlna ed Cr
o 21 kot OB ey Fo o foingd 00 SRS He Ry, 3t most
benzylooxym phep'l@txg/ssﬁiN, Akt nost acE! Ylpm of magnesium and at
trlfluor cet am do, carboxy, NH C(O-NH 2,
NR6 RPN Ié‘P “dIKyl ene, 0-NR 6R7, where R6 and R7
are, |ndepe@ckﬁmﬂqa @bleaahriéfmﬂs HedCil 4-wtkidrred
fluorinated G - al ko x¥ and a
sat RPEGGr" u?mfsa"t*l?r é&rééeﬁFoh%Y%tW &N 5?8%@%% By
to 7-nmenberedheterocyclic ring conprising as ring
menbers 1, 2, 3 or 4 heteroatons selected fromN, O
and S and/or 1, 2 or 3 heteroatom containing groups
selected from NR3, where R8 is as defined above and is
preferably Hor G -C 4-al kyl such as nethyl, SO SO
and CO and where the 3- to 7-nenbered heterocyclic
ring may carry 1, 2 or 3 substituents selected from
hydroxy, halogen d-C 6- aIkyI quorlnated CrC 6- al kyl

~ P~ o~ o -~ . 1 ' T Y
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Rb and Rc, independently of each other, are H
hal ogen, CH3, OCH3, CH2F, OCH2F, CHF2, OCHF2, CF3,

w3 1286662 CH2F, OCH2CH2F, CH2CHF2, OCH2CHF2, CP2IZEB2007/053868

OCH2CF3. If both Rb and Rc are different fromH, it is
preferred that one of Rb and Rc is selected from
hal ogen and the other is selected from hal ogen, CH3,
OCH3, CH2F, OCH2F, CHF2, OCHF2, CF3, OCF3, CH2CH2F,
OCH2GH2K o r ChRECHF ﬂ&%ﬁ@}EZLlékﬁcﬁﬁm@ﬁ@ GHREF3 - andhe
speC|f|caIIy fromCH3, OCH3, CH2F, OCH2F, CHF2, OCHF2,
CF3,9S6€EF3 “Cﬂ@éﬂﬁﬁ*aﬁ&lGEFQ@?&?Za¢%é¥épﬁé8'e%3ﬁﬁﬂé§B form
for A n \ﬂ/@@ﬁg A1 & diadieal dlef argmhay(AbncdB) three-
(C) (D or (E), are in particular the follow ng

néFﬁVPﬁﬁ@ﬁ?i N VR T ﬁﬁeﬁ?gre%ﬂﬁ¥b§vﬂﬁﬁén9ﬁrt%FleS of
| sopiARykRReNY] medsiS8G:. bwh%bpgﬁﬂyhkm3ekéﬁgyéy|%FEﬁaHed by
3-tert-butyl phenyl, 3-(1 ,1- dinet rop % en
3- VidWHIphERYY , 13- %%Hﬂﬂq§péﬁ9Fb%e$%ﬂlC%§efPQgP b%%rﬁ@ a pH of
chl arephenyh, 1 8-k aphenxl, i 3-hodorherYbng nineral acid.
3-(fluoronet hyl)phenyl, 3- (difluoromnethyl)phenyl,
3- (tqhief |agéialéﬁéct;qﬁfyj}c>rbw@h1§|es the formation of monosilicilic
3, SQl%(tghfprgpmmlh) ?egwérl;es( Into particles with
fluoroethyl) phenyl , S)-1 quoroethyF) phenyl ,
3- ((JR)teIﬂh[LustDﬁahyd )llpmhagyls ai3d (Reternal silanol groups
qu roeth 1-di fl uoroeth yl

P FhaPoathyiS BRenyr: o3 %5 WukeBRElY ener cny

tr|fﬂdm@naethyhjn$hﬁnym;t3méseiyU@mmpmmmpkksphSﬂmdqate
3-(2-fluoro
| UGG Oba R ot gL E b ST\ 6T G5PoBgRs E A
3- (3x3@muhhusr@pmgﬁyk*ﬂnhegytlmé and final gel
(3, 3,3- trlfluor 0
G EPraGE 6 A rerhy th P SERBHY, SXEaoFhuobadness:
met rsyjretaby;l )str@elﬂeeﬂ}d ,po?re( S uRe f | 1Qr Q-e]sultlng hydrogel is

- et h Ieth¥ % ¢ %%R% 2-fluoro-1 -

ot YRRy BRU L85 ST ot P G ep+ dried ana
-neknyhebbyh) phgumﬁabr& 6(D)c2, Zediddrdare- kould be silica
nmet hyl et hyl ) - phenyl, 3-((R)-2,2-difluoro-1
-netamp@tchyms@mwfac@ @zea tharamm;?dg@ and DAVICAT

T By 5 PR ardel bERS B 27 hn, i G ate -

met ydrekehyl h: phefydilable from Grace Davison.

3-(2-fluoro-1- quoroneth¥Ieth I) henyl ,

3- (1- di PEEBPoARtHVIES, 22T i £F FPrﬁﬁ%%y?re%(Fiup to
L digt vl 234 uar oot by ppﬁ@y lll%a"%tefmxg o3 use
ethoxypheny? 3- propoxyphenyl’, 3-isopr opoxyphenyl ,

3- butfb)tﬂﬂﬁhen%eng inengaponet hioxsglphénayl o surface area of

3-(difluoro - phenyl ,
3 (F11 FPa6r oM REWF meNyFe BEqizrably at most
fl U%O%eifnm)é}l mph&% 'mo:%e( Br@fé’f%ﬁﬂpra%e‘ia'a%y%5@H§Z%‘pam,
3-(2,2,2-tritluoroet hoxy)-pheny
, 2, amhetpaékuﬁamgghﬂxybsphenylm2£@ﬂawalaph@pakpﬁﬁnyka
3 cyclobutylphenyl 3- cyclopentylp enyl ,
3- ( zuzLdicel am@c‘yﬂclllomeog‘ljl Jephenyd m</gram, more

3, 4-difly |, or ophenyl
2, 3 AF GO BpRem 58, APl P o o oL carriers

4- bWQHB%BWEkﬁOf@@hﬁ@%@ecaalbyOﬁﬁﬂ%ﬂﬁkﬂ@bdpheﬂyiface area
2- br ono- 3- fEuorophenyI 3-chl oro-4-fl uorophenyl,

3- brsms42, B2/4i f | uor opheny! ,

4- br ono- 2, 5-di f | uor ophenyl

5-bronn-2,4-dif|uorophenyl, 3-brono- 2, 4-

di fl uorophenyl, 4-chloro-3-(trifluoromethyl)-phenyl,
2-chloro-5-(trifluoronethyl)-phenyl,2-fluoro-5-(triflu
or onet hyl ) - phenyl ,

4-fluoro-3-(trifluoronethyl)-phenyl, 3-fluoro-5-
(trifluoromethyl)-phenyl,
4-brono-3-(trifluoromethyl)-phenyl, 3-brono-5-
(trlfluoronethyl) phenyl

o = T I Y 1
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yi I n conpounds |, wherein Ar is aradical (G, Re is
preferably selected fromH, halogen, G -C 4-al kyl and

wo bawonssed ed Cr C 4-al kyl, nore preferably fronPCHEPYET)53868

G -C 4-alkyl and fluorinated CrC 4-al kyl and nore
preferably fromG -C 4-al kyl, specifically CH3. Rf is
preferably selected from hal egen; d-C 4-al kyl and
fluorinated CrC 4-al kyl, nore preferably from hal ogen,
speci fi @abkyrm@,rlﬁqlcb ge1pieferall ¥ol 0ke linithe
particular 1. In case j is 1, Rf is preferably bound

at tHESEPCol Y Pt iNGuFaf el glke BLPESt PBAT{ T €T atiafe ©f

to themdsposihi onift Re). palhi ELOPOURES whi cWh@ERd NFANG to
is a radical i G, nis specifically 0. Particularly

pr ef?8r FEFCAA+RYi THITSLE) LaF ev 2l ELté@ PFERAFNT invention
benzel k] %Bh@ﬁheﬁv&a\ﬁe henzel bl thiophent3opl 0.2 to 1.8 mm,
3- net hyl - benzo[ b]th Ilwoen 2-yl,

S TR SBEnSOt oM GEhéncD. J14 to 1.6 mm, most
S5-flyRiar3=-Aet Nydr benzobbkt b ophenm2- vl ,

5-chl oro- 3-net hyl - benzo[ b] t hi ophen-2-yl and .

5- br ono- BEWRRhyACHERZOP b ¢ hi o HERS2Ry| inyaniprel comprises
pr efﬁfﬂj‘%@t@ﬂ@%@%ﬂl’lc@ 'c%r]llg’r p&@@'t%ﬂl%eré@u%@'@f from
case, the radicals Rl, R2, R3, R4, E a Ar with its

var il és RA) b, Re RENPRe2BWEE RIE Wéi\?edrﬁénab@ﬁ/estep (a)
general.-oc; RE L4 &rd &d %@nteﬁﬁerm@ o&l £8E néﬂy&l y
preferred enbodi nent, Ais 1,4-phenylene. In th
casearrherr alr cat s CF%II bwca%le@@utEl@ndhAraWQW@ togy in
varigpl g8 §§nc5bof Rt iRdr-Rgaand, i ahq,avﬁtwg gbove gen
eral or “preferred nmeani ngs. "However, Ra in his case

i s pirefferably, setedtrednbr ém @h@rlgr%wtc@ﬁsﬁsteém@enﬁture
CrCh@g%legykhanO(f J&ydrmg§¥ab1‘é/£era%l a@ ‘3' {581% ergtibgfe

6- al kyl , ken | uori nated C2- C6- al

C3- @agélw;l bakky$30 fﬂCuorTihﬁaf—@lﬁP{Bat@@?eC)?@IO@ahk%per@ifSCO@— the

al k%ééct% %yp&%@@]n&géym%_%l_ eﬁel?)cljlttoﬁiso?an be used for

fI umM&pednmtI@ c@lrtwletfhrco arQ B-lalkyl saphi pshperature

flu al fi )

1 ugr AopEs 608 & Selrt ohir ity bl Fanats T ween

benz@dU@ﬁytOpﬂemxeyspam@déyt bemphremaultrsadl cal in the 3

| ast - men I t gyt

carry 1 T5e3 aubat Flated varatnaionnt s Feffifpement

fl uarf maEedlﬂ:L@al Joaddiylr andlhahogeaerhe CNpendtrong Ghich the
ar bo fl uar.i_nate C 6:al.kyl car bonyl C

6- aloL}y% r %ng bne] ncgrrflleﬁogplgag% dryln% w1£P gé/néraquy be

d- Ce:—aaclrliyahcaubomydm rfmomcaﬁbroqutd\di—l-u@(@)) NR 6&R75s, more

NR6R7, N | k ene, R6R7, where R6. and R7

ar e,"F% E\Qenagﬁﬁpfa IT%allc Sof ha?" 1. "G Saecfﬁ ?aﬁy of

fl udrmmatledoCBChdmﬁi kyl or C| C 4- al koxy or may form

together_with N nbered saturate

unaat ur af BT i Tor oS oo B T an SGY OPeS Uacidd e

to Z}r@&m‘geaed M Wlhpeegmm@lcﬁomr |catmgea30mti ng
het er pat ons, sel ected_from

or
and Sélba?ﬁ&PSPtiy va ocine?, REf&Pbat b ot &° ﬁﬁh@gg‘i%ufpoom
sel eﬁr@drfatﬁmz NR8, t nsherrerR8oi sn ascrde fricaedoabov egetSEen
SO and where the heterocyclic ring may carry

1, fh(?r tf%’ stibS%7tuents sel ected from hydroxy, hal ogen,
Cr C 6- al kyl nad lnen mated &ﬁecﬁlaaﬂﬂyybd&ﬁdt@j&ﬁzﬁwfo)t%e

More preferab in this case is selected from

O OB ot AR GRS SO L I8 By BF oy A 15 e
Cr C 4-al koxy, d-Q al koxy-d-@Q al koxy, C2-C4- al kenyl,
fluorinated C2-C4-al kenyl, NR6R7, ONR6R7, Cr

C6- al kyl ene-NR 6R7, where R6 and R7 are independently
of each other H G -C4-alkyl or or G -C4-al koxy,

urei do ( NHCONH2) C3-C6-cycl oal kyl, fluorinated

C3- C6-cycl oal kyl , acetyl, carboxyl, hydroxy, cyano,
nitro, benzoxy, nethylsulfanyl, fluoronethylsulfanyl,
di fI uor onet hyI sul fanyl tri fI uor onet hyI sul fanyl

L, o o o " o o o o
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Tabl e 6 Conpounds of the formula I.r in which R4 is
fluoronethyl and the conbination of RL and Ar for a

W@ 009028866 cor r esponds i n each case to one row PET/ERID0E053868

A Tabl e 7 Conmpounds of the fornmula |.r in which R4 is
di fl uoronet hyl and the conbination of RL and Ar for a
conpound corresponds in each d&se to one row of Table
A Tabl e 8 Conmpounds of the fornmula |.r in which R4 is
tri fdnuer enet bytaapd the acasbi natiomeef wiRtnand: Aip fror a
conpound corresponds in each case to one row of Table

A TablPe "§*ConpHundy &FSEREAPOY nliia UP. $9 A - whi'th R-§rgum/

met mescandnt bee cogthiinaklignt obr RInandtAn yker a conpound
corresponds in each case to one row of Table A Table

10 Conpolhd3®dfPadie fParruF a2t .19 FedRitéReRg 1@ loadings
fl ugyronethyh esd: thecohi-paki o ofy R vand Arnf@iea
conpound corresponds in each case to one row of Tabl e

A TasHectivepwpournds fsthedf vt oFifR Watehs 8- log
di flueranst byl and dhe neamhi gt i o of RE and, %ré@ra@ly,
conpound corresponds in each case to one row of Tab

A TéHF@DlEmC%ﬁp%dﬁﬂéﬂﬁﬂmtﬁ@mP%VW%1é“Fmraﬁnamh@%% ¢85¥B

trifdyeromethyle and f herconbhfadd o f B@am@@gnc‘t\rprfé%ren%
conpound corresponds in each case to one row of Tab

A Tdipre 1e3nanpounddinef thRe Fof maadingt ofnOwhi éh tR’B | S
et hyls gpd the,comhi nati;en of » Rle.and Al goﬁo@dﬁ%ﬂRﬁ“%@e
corresponds in each case to one row of Table A Table

14 CorpgodndscomPehels gindulael si1iqe wiileh RS ¢specially

f| ukQmBE Oyl oa0dkding coni Bat L o o L cABnbEef Afidh chese
conpound corresponds in each case to one row of | e

A Tdlslaeli15s Conpbiiids 1of lehe Foramulun |15t Leachd cihrcms tihe

di {10908t v Andk I eomdi natdon o BY apdeAr for a
conpound corresponds in each case to one row of Table

A Tatloeidiet Conpotardorof Puhend orirulter dductianwhi cnR3 i s
tri fda%%&%‘é‘t E%@efﬁ" ets!%e £GP }L@[ﬁltﬂ%" t%f bglugg'g galglg{g 2o a
conpound corresponds I n each case to one row o abl e

A Exapilcesoof opriegfdrimed of ohpeuneksctwiy efhiearethe production
repr e .a, I.b, l.c, I.d, I.e,

|1, O%S%We ‘gagé(hfgfe ‘cfalqg’egukﬁlgfé n 1.o0, b, q,

[ . r, I sGan@kilﬂyyawaethellﬂﬂlwanhyﬂr aenpouhﬂ@xkigue@ the

abo e Le a t n
g|véﬁiﬁﬁq§%eh%gﬁ%%f §%1e%8ﬁ%$§ﬁﬁf%k?%1é é8$ﬁ+5$2§'6$%’
1. 2. br'EREPZOLES dhley priesentn Dn&emi|&nmomebat@stm(hallde is
3- anlllne on,ar ¥ tr| %ghé derl |v%sb%g% gnaLﬂ%yq%ﬂ%rof
pharnaceuglcaf y 'acce Fe sal't ereo pf ocesses
forJmmepgnangomrmﬂntqﬁaarnacbﬂttmahnm@npmsuhgomslch the
contalnlng t hem and H%ecgn se |nt5pea%% s @ i um

i nVENnti'oR parttcular Iy Fe Fates 1o positive aft'osteric

nodulaatioes bfefdcadtlivni mhacetyicﬁuﬂaﬂnaemeﬁeptomsacﬁﬁﬂ:Mith

p05|t|ve IIoster i.C ulators havi t he ca abl ity .
o IheT BACE L RE T (aky "o KT CbLI 10 FBaBR: Bre JuiY cine
agomfstt&e BWBDPRHGReM BER 1044976 dES@fIﬂIﬁ%omeone

al m.no- | triazoles as neuro
rec§$¥&ﬁ Fi ﬁnﬁgé‘%ﬂé gﬁﬁe “by* %ﬁ%ﬁ%&péng l%taﬁﬁ
(CTgﬂﬂb@abEét@ﬁ@hGﬁﬂQ&)tﬂélséafﬂibﬁ thE51m@¥5éﬂathdh, at
scri bes ol i d- phase sy nt hesi
Sl SHnGT | T A Ca T A8 Al pSpEAFF sRehReshort tine
unsu&@@&&bmb @uﬂhhﬁ&m@r@@naﬁ&éﬂ nﬁﬂhﬁxy@heayhaes whlch can
1- net hyl - 5(4- net pheny I% - triazol -
[ CAS Seﬂsécﬂ]@r%ﬁg@ 5T tand Plst%’flfaerﬁubasﬁéﬁtltﬁ‘at "ehtﬁ%um
t herapeutic appli cations of this conpound, in
particul ar about its use as a positive allosteric
nodul ator of the a7 nicotinic acetylcholine receptor.
Chen Chen et al., in Bioorganic & Medicinal Chem stry
Letters 11 (2001) 3165-3168 descri bes the synthesis of
| -al kyl -3-am no-5-aryl-1 HJ[Il,2,4]triazoles, in
particul ar iV-(2-nmethoxyrhenyl)-
I-nethyl 5- (2 4- dlchlorophenyl)-l H

o ~ e o o
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het erocyclic radical selected fromthe group
consi sting of pyrrolidinyl, piperidinyl, piperazinyl,

woreeophegeséyl , t hi onor phol i nyl and pyrazol i di nyPCT/EP2007/053868

wherein said heterocyclic radical is optionally
substituted wth 1, 2 or 3 substituents each

i ndependently sel ected from-thé group consisting of
hal o, hydroxy, am no, cyano, Ci “al kyl or polyhal oG

- 6aldolp1 cRAS mntciRheackhri ndependentd ynanepeesemdcituents
hydr ogen, Ci1-6al kyl, or Cs”cycl oal kyl ; wherein each

of t tBFk??m?%ﬁﬁ%ﬁﬂ9§ &g B%b%iﬁﬁﬂquﬁteame?%'dﬁ@fﬁﬁ
nor & 1%k i gtk bﬂeﬁﬁﬁqcﬁ?r%@b@d f}ﬁ@rﬁltthﬁuglhouaw@@scbam g
of hydroxy, cyano and Clral k O; or R15 and R16 taken
t ogétifrérrunit ALERE it aden ﬁbh@%de%F@ﬁdtﬁéyC%?éE a

att%&%@raa&sff@ﬂa@ﬁemn@@m@ d@@scabrgeéﬁgﬁ | farem
the group consisting of pyrrolidin plperldlny

pi per&Ziayt, h%%%d%qwﬂseﬁh%nﬁapﬁoﬁuonw opf titanium

pyr azelldhnyl i ge Whgl@l Rpsal @i bet ef aayalicer adig@d dsS
optionally substituted with 1, 2 or 3 substituents

eacrFHtﬁ@éB@nH%ﬁﬁﬁ%ﬁ%ﬂﬂlééteHOfFo@ﬁQﬂﬁ¥%§ﬁ§uptE%n%%%ﬁq%ﬂ§

of h@lqdehygr%/amam R rG¥ANGyr 1 &d - €al kyl and

pol yhal oC ]-6al kyl; Het and Het 1 each |ndependently

r epr esent i pegiditnyPyepr petr ax AL segy FRol et A 2 wee
pholdin¥hy, EBhGAZO W +10%820hYha1 0X2diEaZoLYLy1y, the gas
thi azol yl', isoxazolyl, isothiazolyl, thionorpholinyl

or mﬁrfﬁz?@l ghnsisercd ricashupaeh cdle ioptoprrohal 1y
SUbSctdmtb%ggl%h%éx & QhedeS ?étlfﬂ‘l%t SneffChas is
substituent being I ndependently selected fromthe

gr omrecensi sthqgifrthaleg, rhytieoxyly dfi nafregamo,Especially
G- %aellgzkl@@dcg@wm' Dhck=0abii B2 HPREESENL Sy ene
pi peri pi perazinyl, pyrrolid nyl, norpholinyl
|ﬁ1d&i@l9ﬁ aox@as zolndam @Qééﬂﬂz@@@ﬂlSﬁﬂmGazélyitanlum

i SO Lyl , LS I y

or Tt abyat b i SRer o oaan rdreai Ty S ouc
opt iignahkyababste taft ed cairthed, g@Soﬁk@egabstltmﬁnﬂtamounts
eac e d I l.gct ed

ot o caRhEE P RE B BUEREE R K 1S GLRCLE ded HBIAR
Cl- 6aickyl ahd pobtydvad @@twabkythefﬁﬂliqaapCQBEﬂt@lng carrier

p| perjdin ?él gagég&r tg)(]'lumpp{g{ 0+4 di gagDFthé’éM‘aYét’ with

azoly oxa zo oxadi az i"faZzo
|sox&zobykrlescmhnaﬁohwpreghabnmrghaﬁémybl@rcgw$aﬂniibr
; r%le s%a%} ra’dlocfaltlt%n lcle%/ %%b%“#géeglcygfl@ at
1, f’ 3°subdti uent s, "éac ue

[ ndelywmdeﬁt)l ‘yt%;;elr&oieedspbmmt@m;graougeaens%twwg, ofost
hal o, hydro 9, gyano, and al oC

1- 653?5%% ¥hyrébgé§g%tggplperl&) ﬁflcppﬁg$32|ﬁ%I
pyrrgﬂddéBﬂyb haros phean m¢bprLh@@azmﬂguropemazapyllcatlon
oxadj azo i azolyl, isoxazolyl, isothiazolyl,
thi%%ﬁé‘ %F %%? or pyra zolyl ; wherein each radica

IS optioeakéyu§Lﬂxﬂdnhumedaywdé1dhn %eoprapsu@$tﬂﬁla®@taay
eacﬂﬁﬁubstltuent bei n gl g q%ntl selecteg %F

gr ouP EBnSP st PGBt Har'd=Ch Hr% arti o> By AR easy
CiAak&ybpm@nlkééamuﬁﬁmgaaphaﬁﬂ@b@uﬁnﬁﬁhhygaece@tamlmallde
addition salt, a vatg_ or a uaternar% agife

t her @ofwcﬁ 69@%%%5‘%%6& Blp8and s ofnitm halide is

Lf - @%m@ﬁhhaxyphenyhﬁrbaﬁeﬁbytosb£%n4ﬁ@m@hlah@ph@ayikms
IH 1,2, 4- trlazol resent invention

r el &8s PFn Bﬁr?Y@cﬁlté’re thaEeij:on MoédrdPng to
formula (I)including all stereochemcally isoneric
forms thereof, wherein Z is G -6al kyl or C "al kyl
substituted with one or nore substituents

i ndependently selected fromthe group consisting of
hydr oxy, cyano, Cl-Qall Cyl-0O, RLIR2N-Cf=0) -,
R7-0-C(=O-NR 8-, R0-OC(=O0- and R3-C(=O-NR 4-; Q

i s phenyl, pyridinyl, indolinyl, benzodioxolyl,

1 4 benzodloxanyl benzofuranyl
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with one or two or nore substituents, each substituent
bei ng i ndependently selected fromthe group consisting

wo@toohabssse Cral kyl, Ct.gal kyl -0, HO G - al kyl - PCTYBP2H07/053868

-or di (G . 6al kyl)am no, Cs”cycloal kyl, C

-6Cyd Cal kMl - NH, C3-6cycl oal kyl - C 6al kyl -NH, and d
.6al kyl -O G -6al kyl-; RlL and1R2-each i ndependently
represent hydrogen, C eal kyi, or C3.6Cycl oal kyl; R3
representse G&ea@lkayll pr%ué@%ﬁ%ps (RYdr egeni regnated

G - eal kyl resents hydrogen; an iV-oxide, a
pharcr?ﬁééﬁifrcéFJr%/fa“c%“é;ﬁtl&ﬁl O%d@ﬂ‘f}? oileatfe é“s]oﬂ/%ttlém to

or aigquatennary ed neutibenesf ensStindreanibee partisular a
compound according to the present invention is a

conpotiid YAE c ob ¥t itF A0 FrofREPAT (T9H-ihACadrag apforine, and
st ergoehenihcatdy dSonmehkCnbossd thereelc whes ed:HﬁJZeﬂ:LSle
hydr oxyC 2-3al kyl or RLIR2N- C(=0O)-C 1- 3al kyl ; is

phedyI FRGFBYR &%Isel%éFéFh ‘é%\cq%kryéépéaPXiL%e of the
opt i;0Ralkby 2 sufstdtted nekth oneycd Ak abhEeEor use as a
substituents each independently selected fromt he

gr oupt@ensFsti ng of hal o, G -eal kyl, C]-6alkyl -

pol yhal OQai\@irll(J}ﬂg el ¥@§~|:9Q>n %L‘@duc@' ofaggeﬁmm L%Enoves

di CG - al kyl Jamno, or 2,2-difl uoro-

1, 3@@%@@@%%10@% In EB-phenydSd pyhedirayfination is

i ndal.inyhined. %%Jﬁféﬂa‘%@éﬁﬁm ppyFd Ayl . henzodi oxanyly, is

di hydr of uropyri dinyl, 7-azaindolinyl, or

3, 4-dirly@PoCoRH4t 4 ty@ﬁ@e%aﬁpmlof %éﬁeﬁﬁ éaeh’ ¢adiccal

(s opid:anably sUbStidyled WLioONg ebi040) MO Gven more

substituents, each substituent belng |n epen ent y

sel evtederibdm the greowmsrednse sei - geakicudb e, “€hl or o,

Cl- %Qjelﬁékabg/ zé%lkoylnaglon@ﬂost@o (dd (gf %ﬁek%£%§é.ﬂ@0’

cycl opropyl, " cycl opropyl -NH, cycl opr opyl net - NH,

and nreckyb- l@@@wmd OURlaand wnmwrﬁd@beﬂ@em IYyigher

reprgsent ,,py | D oaf kyl ;

repr esglnitgghgéro entuggngﬁvl-%é %%atg%oqh?ré%cg% i cal I y

accéptoablaepadolticpajn rdlnt, o4 sodwattéle orlaigadte@r nary

am r ular ' t .of
herkl%n;IO ?g%e S gj!elqg’c Iﬁ?r%n%dt e grgggP%?éw’ thle

hydrC@){Lyc@phyllon&shy@rrm(@pr opylat; a temperature of at most

AT SR B

pyr remjull@mayt ]@@@)esetrrhyle expen51ve, since special

ISOp on%sélr%g]cngn%atce)rlr@shw £’ eanudsed for ,building ,the

i soxazol ecarboxarm Vi erein said rsoxazol e

ri ngdastopti onat Iqemuﬁhstahedtw\azid} hefhhyempecordiasg Most
to another articul ar .enmbodi nent. of the| venti o Q

s PBIGEEPRor o T3 Bengoht chotOE AN PeRCETET Y t o
anotdperrogamntt €y arheerslaoel renpeodt dte aJsmtteBt tempedatseact

oyt im0 - 1A Do 0aPoxaRy = NG 6T A AP PIZTE

opt |mea|thynsub§$u1uﬂ ech mbhtmmm rmrcelyet hyfootally, a
a%m no. substj tuent st artl ;110 is sel ect equ
frorﬁ CATBERZB TGNy Eﬁdrﬁ 77 df ml&luFe%fu]? he®

af onement ieneppradi.cal s, nore in part| cuI ar

4- pyridinyl bstitu ed Wt]l;l | or. one
et hyl an® ﬁg gﬁ@%, t tcat Sl T éu%%%]é’r di ng
to tH}@r@ﬂ@Sédﬂltarhdﬂ\/c@fttﬂo@ﬁlap631lylated before being used in

et hyl am_no) - 4- pyri di nyl 3- a- nethl- (3,4, 5-

tr.fﬁhﬁoﬁséﬁah%a?ﬁ#ﬂf%e the PrestaF i “tio‘lé
- 3-[(2,2-difluoro-1, 3- benzodloxol 5-yl)am no] -
-dinethyl-5-(4-pyridiny|)-| H 1,2,4-triazol e-

1- propanam de, - 3-[(2, 2-difl uoro-

1, 3- benzodi oxol - 5-yl ) am no] -
-ethyl-5-(2-nmethyl-4-pyridinyl)- IH 1,2,4-triazol e-
1l-acetam de, - 3-[(2,2-difluoro-

1, 3- benzodi oxol - 5-yl )armo] -

|V-d|nethyl 5- (2 nethyl 4 pyrldlnyl) | H
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(M) is used as an HO salt, the addition of a
stoichionetric anmount of a base is preferred. Said

whawa/12866 be an i norgani ¢ base, such as pot assPCIEP2007/053868

acetate or potassiumc ar bonate, nore preferably
however, said base is a tertiary am ne, such as

di i sopropyl ethyl am ne or thé3l ke (schene 0). Schene
1 (V) The common internediate (V) in the synthesis of
t he danizsebstbt ut@ebdddsazahesrof cidie rerseat idyention
Is typically prepared by a protocol that consists of 3

syntHEFPE YEFBASTST GFiERs ¢Scheme e, 18t SFEPnEC ¥ ridin

an aib)tlalehbow@]eogfse@eaeem%e} teqr mprachkl)y Jdheagiitg
chl ori de 33 can be obtai ned treatment of the
Y

car By Ex B4 B4 TP IS Ehoane BiRsbes: Of SBxafyl oF the

chl Qfa't@@ys@pbb@ﬁﬁ{écy 1|r1n sthg P& £Senat a0f51Ma@§n@ agent to
catal yst, at el evated nEer ature, in particular at

refIWatlénﬁe?h%%%tedSéﬁaG Véﬁsf%Y%%Wﬁ%ﬁ? are e lg st

f fegtedehbvthe: presenceoalisanmid aani:619ak¥est , ciguich

as dichloronethane or the like In a first step the

acyl%atifngSagent SV it Yasaaht at yPuc Hiiori déceri 3t &

m X%w@‘ere}zmw&f@&ww bdegnan-acy JSfl uorhdes@nd, the

like;, is reacted with a nonoval ent cation thioc nate

( MNGD0i nCschene AYefeqizbRYasnfbhre esxcags € Tpbrasst

t hi agysarat e or ammoni um t hi ocyanate to yield the

correspondi ng acyl isothiocyanate. This reaction is

usual | ySpértafed Afsithg dbedonky wslla cebbvent @l et a

t emperatineohet Ypan{ 06,3000 Ofq.Rnekensbly: aly0gky

tenperature. The internedi ate acyl 1so hi ocyanate 1s

n_ot d sélsfedibutaqeardat @deifarahey sHne rteagereohupediium

Wi € 1t oBRPE 0PI 1,2 & AM-pe &!;Jcé)p]!@fewa%'g the, N aeklacure

t hi ourea of general for nul

t r aresf @leﬁﬁtéﬁ@nli(eatﬁt i i°S. ugwamkyl@p@rlﬂaﬁﬁr‘eelmata%rlts

tem% %H%%P? &T'la%g and. 70 %&za u%fs%E@Bke\!daél%%%@ with
tenperature inal step, 5-methylation of the

i V- arqwc3t hvdmoearkpxrlo\ﬂu@e;i;lthenﬂwr a?cywery suitable

car bani m dot hi oi ¢ aci d, mnet hT\; ester derivative of

general FEFREI BTV L SThPEAPE har 14 rensrerfat F R les of

r equidiespl Bes preseicey @%taoagr@rﬁtg stzLels_/eL,atﬁm@f e@@rbds/ d&e,

strong i.norgani c base, such as is to

per FFOENedSEANERr dpFTstiioesol Vet %u%f?za?s 398ra%‘9<arrpl e
DVF,usTHE oands i hes idee arat rarterperat une usangs ng f 1o, and
-70 OCto roomtenperature, preferably 0 OC Schene 2 n

= 1% EFr2dy 3 $he? conpound of general formula (1-a) can
be hydr OAMZ@@InﬂlQ;@dC%B%yI i€ ach@1w kholheigener akt to
formula (I- This transformati on can be affected by
usi ﬁ&oéiﬁcéqé BUse R IFHO6 A 0P UGR rohg A gre sttt iasnd
aquepusyiithe bRiddle Rr @96RC8a0fo@ IRl BLSEEBbShaing
organi c cosol vent, such as THF, nethanol, or, nost

pr ef@dredbnyugiag o dWéPFé’PeAOW%? caicl @dc PveROE ewra?t%}rd@ or
i s het weelnk QoM d&IREIAL HEE, RN Fehg T

0C. A ter%natl\%%] salogg E}%d?%l gké?l%%é%%ebg e%f%%ﬂe% ®

t hr GUGH OPapBRE 7S¢ c%?trl &%, MgpPear |BRL K 0Re Opr @38 e 3t1 Ca
hydnxi,de-Pasese Sé%i—‘é% as LbOH ore NaQHRLoERE L hke, cinard
solvent m xture of water and a water m sci bl e organic
co- SVINFEREr O5Uéh ay! FHRY LRet hamo| Y ropedpskane Bre alkene
m xwlqs gheizgpiy kFeu tt%ﬁeﬁenef@waa{én%f whhehcgfvb@walsl c
acid into the am des of *formul a I-c) is done using

art Hiowanpr esedr ehvdaeh Qélﬁ%ro@%m@lyéeﬂﬁeomde The
treatnment with a primary or secondary am ne as defined
her ei nbefore in the presence of HBTU (O benzotri azol e-

, , ,iV -tetranethyl uronium hexafl uorophosphate ) or
EDClI. in an aprotic solvent |ike CH2A , or nore
preferably in a polar aprotic solvent |ike DMF in the
presence of an ami ne base additive, such as

di i sopropyl ethyl am ne. Under certain circunstances
the use of H(Bt as an addltlve m ght be an advant age.

Y . oy
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the general formula (XVII) with hydrazine hydrate in a
protic solvent, such as tert butanol, at a tenperature

whedrazss6¥0 OC and 100 C. The di substituted trPeEmBPODHS386S

the gen eral formula (XVHQ can be al kyl ated by using a
strong base, such as sodium hydride, in a polar

aprotic solvent, such as THF a# the |like, and a

suitabl e al kyl ati ng agent. For the preparation of the
tri azeleywkt préfer geneicalof 85 mib aXIpkksthe ahkyd @tdgas
agent shoul d be nethyl 4-iodo butyrate, and the
rea&F@@anéﬂﬂe?%tiﬁ%§|%§92616%9¥S%ﬁ%héef?}tsTh% such

Pr e@Hoeek sof Thées gener ahef pravde (MMchk 1wasrprepar adlates
according to schene 1 by using the secondary am ne of

t he ‘GerfePAPCERT nifiTa HORVPY SPSEReR 18 PREVE PP AZOF O hich
the ;general chbapMuds (donablread Denpirepared: By Acd diikene

catal yzed renoval of the para nethoxybenzyl (PMVB)

pr ot'e¢ti AgREFBEUPIGIHE IHe SPPIAZDF EObfCAHie Y§ener@| withdrawing
for nula oG¥X} - sé%%éhCBHH@QE@QB?0£UH§ié%%be@@éfQﬁ&“%h alcohol
using TFA and a protic co-solvent such as nethanol or

t he diKer(Sehefre 18)SCheRECI®S THE Cl C2L418RAdE Azt @reing
t he genecal£osiul @(drag). |inked through the

3-position to the triazole core, can be prepared in 2
steps frén$@¢@%ﬁﬂﬂ'ﬂé§§6h@|P@ﬁﬁﬁRQﬁqXédéflﬁh%ﬁ@ﬁﬁhﬁﬂﬂene

forﬁﬂkﬁogérégideThﬁqR&ﬁ§%.éé@@ i ol ves ob hepf o1t i5on
of the am no oxine of the general fornula (l-ad). This

can1b@h§@ﬁﬂe©é@a¢®ﬂtlﬂ@ﬁtﬂn@h@$ﬁﬂ@ﬁhaﬂqleU€Paééy Wi t h
hydroxyl -apyne, Hiled Bt BEnDEESENSGE Of o%@ahﬂoégﬂlér%
base, such as sodi um hydroxide or the |ike, In aqgueous
enV|ronﬁ@ﬂthebrmﬁuﬁO@nﬁpalpy©@¢ﬁ14ﬁ39¥©@§éﬁ6@ ofice vigt éhe

m Sc‘dob_FQOBEQé‘D&? &P%@o\é?%ne%‘ﬂhe&‘%n%t hanal E’éré Boryl

he second step involves cyclization to af
theedﬁédléﬁﬁB@ oftated ngehepal 1 $ovunine @Pdaéyopﬁmﬂ{uihis

SU' esgl ectrophi n%wnsﬁﬁh ?" AGEU G %gt}xg{-f%gesin?irl’ar
Ferentla y acetyl chloride, in ar protic
son&wmtlsucht@§STi$:ume Bherémképrqnyhehe pxe@@rmnpdﬁction

18 s Qaﬁgmf'ﬂ?egj 3%, dhi S?Pé&f’é’ds Lhyl rgghneln Sa|d
tra ormation 1S best carrfed out y Usi ng i Cr owave
heamﬂmgldatlantEMﬁeﬁ&tmﬁeutahg@yimﬂpMQQleQOl@Cr@ﬁuteﬁ7®ith
refera h 9 T
F%‘gfg |géo ﬁk%#ggﬁglégge?%fa%é%ﬁﬁﬁg%ge?ég ?&fiﬁfgg_
thrdughnbhels ﬁmbﬁdquamtﬂg theet 1fiaxbli@tooMERE can be

prepared in ste romthe. corres nd| ert butyl
carboxygage g? Eﬁ%ﬁjgﬁ%Fg ?%?%%ﬂ%mf ?gc e Of:rjst
stegmb@wabuesoxhﬁademmoteetherpcﬁftdumemertlbutWisqskemss,

nnlet |n gl-afg @jaER rd thgnggrbox I|c acid of the
general For it & (1S5 IRAn be dond by Freatiig

(I-aiﬁdmopetbxi&eunanmmmethgdacp@kaxiddwehselvbﬂalmﬂd.n&onw
npera%ure Jhe second , stgg |nvolves c ndensat i o c

wi t K278 U0 ETS §ive T e Tt ermedi at ey e ton

genamabl&@tnubayiduﬁm%opthSeC@muheedmme psenglqnx@anol

cond t|on rea s. dii r opyl

car gjéf ﬁF‘d%r(‘Eﬁ‘ COPF{SEF? l“"rch Ct N5t BEERCE D AR OF

acykamemarc@éﬂé@ﬁﬁ caima@saSah&dwgnng@mzospeaZDi@ suitable

or the Sui table solvents are

(i CHIGFBAEE habE® AfiF BSOS SHINDE. e 8o/ 1Hi %

transfomnatt@mdﬁ@Mnbef@ertnémgﬂnbﬁkw&em teaperat WS rding

of -10 0C and 25 OC. The third step invol ves

cycli%Z & PoR* Eo° AT F e e oA %Fz?ﬂpee C&PVFHEla%?Pe]rYaI

formula (l-ai). A suitable nethod is the use of a

dehydrating agent, such as DIC or the like, in a polar

aprotic solvent, such as acetonitrile or the |ike.

Said transformation is best carried out by using

m crowave heating, at a tenperature range between 120

C and 170 OC preferably at 150 OC (Schenme 20). Schene

21 The cyano pyridine of the general formula (I-z) can

be obtalned fron1the chloro pyrldlnyl of the general

o o oy S Y -
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of the nethod of the invention is a nethod of
treatnment for learning deficit, cognition deficit,

wa@rdoeneseomn deficit or menory | oss, nodul ati on PET/BIF2007/053868

nicotinic receptor activity is expected to be

beneficial in a nunber of diseases including

Al zhei ner' s di sease, Lewy BoedySDenentia, Attention
Deficit Hyperactivity Disorder, anxiety,

schizgpheani fior Brdiichic BBBkEALENSESSHR 1 oRBI i IS AheS help
di sease, Huntington's di sease, Tourette's syndrone,

br ai%f EraUMBEBFEHt Her ReGF 8K oF calYPidédenerative or
psychiratith 6ndi S9F AR tieRpWhherdhese 5os th0ss0 0fc, suitably
chol i nergi c_synapses, including jetlag, nicotine

addi’® it6n12pai fv. A ArERSEFE heP do\d describedhe
pharrmceliedi 6ahi @f aRanly es, chbe compowndseaccording to
formul a EI).or any subgroug t hereof, their iV-oxides,
phar macétti Ayt Hec et ABF eRar di titor TsaPEsPY gt drdrying
am ngsn@ndsstereochenmically isoneric fornms, may be

used as a nedicine. In particular, the present
conpa@iid€Ean be used for the manufacture of a

medi camept £ o1 44 eahment- Ob - PLOpVlAXing 0kaRSYSNQLdC o
di sorders, intellectual inpair nment disorders or

di sédsiesPerecohbitd oifs i(Rr AR chewodil &AVéRABF ST helql)

i cotin : ‘s b e | . f 1
ot A Gt 2 R AT RS Cacchr dTH Bt 6 Hata (T5ime of
t herile mi1g gpr ewbstethta amtyhad1 opat t satd ngpavasnp bt odded size
i mal s, ingludi h , fferi f et hod
of BEGVERET Ret v bitoBtedS At vl & TVSScaai kY urfars,

t o sufsfrer ftosa disd easesorn whi ch nodul ati on of the a7

ni catini rec?gtor i%,beneficial, such as
schgfﬁﬁﬁignﬁariﬁﬂﬁﬁé?iéﬁé mani ¢ depressi on, anxi ety,
Al zhei mepnpadhisess eataeasni Rowaefjreidaredcpgnity 0y the
deficit, attention deficit, nenory |aoss, Lew Bod ,
Deneiitites AFTBHTS GiF BefrTERE Kypertictio: 0y Brsof dairs in
Par ki neertsr (i seasEedHuRt £Bgl 0Ny St seaseer TOtIr£tte' s
syn drone, brain_trauna, 'etlag, ni coti ne addi ction
and TAPATA8ET Y Pretdfods CCHJHﬁF?s L HE G APSE rRtdh,PY
I . e.ddshegsyst @gm £ Ot dnapinC abt gk 1 SitdeatihoBhe gas phase
preferabIXooraI adm nistra tion, of an effective

a

amount® §P1E tBpbuiRPeadc BV AT ny 19 for mil 40(Pynutes.

i ncladhiseguaht 1 pteteechenycal hysisomeres her asot herenof,
an JV-oxide form a pharnmaceutically accept able
addf&?%ﬁméaP??e%5%6PﬁéP€?“ofl%qu%; ﬁ%/?ranﬁ?ﬁﬁl“g and
t herpfiintorwes ikl.eoded aninBlise1dwnclowdi-ngahemens.c/nr
One skilled in the art will recognize that a

t herdd9&@t PEAI [y ef fective anbunt of the PAM s of the
presentnph BVENtE b4 dile)amount sufficient to nodul ate
the activity of the a/ nicotinic receptor and that
this_ano@ﬁmp%%ﬁﬁ%ﬁﬁ FﬁﬁéﬁyéFﬂ%ﬂ“ﬁéé@ﬁ@?ﬁ@do%yt@ﬁy%Qﬂpéhe
of dijseasecalhee cONCONLLAbLPA: Ofc tdre sconpeung. i n 1N s in
t herapeutic fornmulati on, and the condition of the

pat iddrt .(heahéPal 13te a? CarBuht) of L PAIWMes bg cooling the
admnjstiered,as @ hgapeutbe agentod ghetbeatifihrion took
di seases in which nodul ation of the a7 nicotinic

receptter Py Beneid 1d al ofstthersusdifitzephienids mrihg, gas
and Jyani.C édgpwﬁs?uqn ni@R¥LELY ) oW ZNEIJIRE 0§ di SEASLnutes.

| earning deficit , cognition deficit, attention

def isiseanenpty tiossatipewytBody ©emdmed; at AP erfi ifow
Deficit Hyperactivity Disorder, Parkinson's disease,

Hunti ngton's di sease, Tourette's syndrone, brain

trauma, jetlag, nicotine addiction and pain will be
determ ned on a case by case by an attending

physi ci an. CGenerally, a suitable dose is one that

results in a concentration of the PAMat the treat

ment site in the range of 0.5 nMto 200 M and nore
usually 5 nMto 50 uM To obtain these treatnent

o, . T T Y 4 . T 1
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The reaction mxture was allowed to warmup to room
tenperature. The reaction mx ture was deconposed with

wo2@74ae8866 he or gani ¢ sol vent was evapor at ed. TPEI/EP2007/053868

aqueous concentrate was extracted with CH2Cl 2. The
separated organic |layer was dried, filteredand the
sol vent was evaporated. The rési due was purified by
col utm chr omat ogr aphy over silica gel (eluent: CH2C
12/ GH3GH-99hAa@ndh 98/c2bgethel i oslucts fnasti OASaeIE and
col lected and the solvent was evaporated, vyieldi nogC
4. 9599 ¢1F0T§EBT TSHteriedi qfr P M0 “aoand 50 /hr
Prepa/ati gnoofcinternmed iate 3 Hyrazine (.x H2O (25
9) was stlrred in a seal ed tube at 70 0OC. (2R)-2-

18 f d) 8 nol ) was added

slowy (@Mféﬁ;@sﬁ) i mJatshereny@d zwﬂer@tméotﬁ)& silh&a carrier
reaction mxture was stirred for 4 hours at 60 OC. The

sol véntt Mjas® e@%@o?r ared s( pedueedt p]rtesd§l‘.1’|net095f‘r?n 1—Tg/15'0 a

0C) nl/&r‘e!@bhef&% | S WS Nfl(?hHEdSuﬂ'ééq%%%l\ya%hédQ?ﬂl@ld
evaporated again (at 50 0C), yielding 2.6 g of

i nt €oredrat 823 ‘(Jctradtfetedué’éélha’él%%ftwm rethachexgide at a
rea%w@%ré&@?& o EXaplog A3 é%sf’rﬁcfpﬂr%} 'o@_ntQEanlum
internedi ate 4 A m xture of thiocyanic acid amopni um

sal ttetgag8ionblyg im tﬁlepﬂélsaﬁ]@ﬁfee(llfo Vil wWasnsEieged over

for Zl houpg §Pb‘ﬁ@%‘%ﬂft|e)é nPyLh eﬁg‘?&%@oeé{kd&l qf4de
hydrochl oride (O. nol) was a The reaction

m xtheegef@asose V¢ r é%i afr@r C%Cﬁﬁ%tfe@ at hegfpuxnder a
SUbﬁ*ﬁ%ﬁ%gE!qyflgw(éf i wqrqpet ﬂ?é@élt}ﬁj‘%%ﬁa%%u@& Q8% s were

propanone (Q.s.) was dropw se at
r ef Ih@)@ dAdhr hee¥e@actGlorf Cnardup @ ?/(/“a/éﬁrr efouged0d oiC.
anotdier, 30 B Pl &sasthe chesl i on dioddine was pour ed

eci pitate was

f| I t er edCatdlytid Susequentisd Wr idedingi ehdi nglia2gagrier
(46 20 Qb bpppge 4 %‘%‘{r@e%étg S W el s U §§§’ as dt
is in subsequent reactions re aration o
i nt enrte@ganefBOVRetaﬁ:tﬁ%ﬁﬂluihderSlmsef@mlvtlé( mgtsrelof a
60% lutio [ 3 ,
sti rclré%g| %% g%éiglet(a%iaqﬁdng%gegbtent u(m qlg'ﬁ%%}ﬁe laotlee 4 °
(0. G2mpeok) unasoadded |§ob1y| onNi BE. lZTkEe orfeau;ta@num

m xt d £

Subst%que\ré@?m@ﬂié ghne (gh%%é ?R/‘O ThE ?1tro%en\&aover
added pérropdi s 1® rrtlhmtleeaclfhenlmnetgnaeedTherea@ﬂ | vor®

m xt.ur 0.room erat

SubsheGQauent ?y é(ﬁe reac |on m}lx uJ?Oe \A_}/aglmgﬁrlé d?rnto H20
and n'ﬁHEowas ey@poﬁatﬁleThe corenty ane waslexd ragtesd were
with Gregl 2, Ihe.separated arganic | ayer was,dried
filtered fie”'5ol vent” Was evapor at YThé T esi due

was Emamwpﬂeed b@c@mdjn*m_; chr onatnrgxreapmomver silica gel
(el uent:

2/ CH OH 99/1 and 98/2 product .
a0t 1 onSThar e o1 16ct BATRREET Y Sor Lt TomE i carr ier
evapar attsedocyf@f i ng1Asg a(14408/<)l aft iawpmr eol nterned at e

gx\ghrlﬁb%goﬁg% o T e%; Aokl SUbSedient T eRctl ons.,

Thi acyaniee a@edtfHHHHﬂedﬁWﬁahttiﬁhdﬁﬁﬂBt@ﬁkhcﬂﬂﬁrfﬂé ratech
I n 2-propanone room t enperatu

T BT AERY ¢ rigknr bo Ry CERIYH e 8Z0BGERBIT™ was
add&@tmebhuoﬁmméeua&met@esnpué$ee'Mﬁ&oaelﬁhedliﬁwgéﬂ) over
m nutes. A solutjon of 3-(trif|uoronethyl)-

benZeR&ri-AS ¢0. 6@72971%@)3 nta SH999istintapfier was

2- propanone was added dropMAse and the reaction

m xture was stirred for 4 hours. The sol vent was
evaporated. The residue was purified by colum
chromat ogr aphy over silica gel (eluent: Hexane/Et OAc
90/ 10 to 50/50). The product fractions were collected
and the solvent was evaporated until precipitation
resulted. The precipitate was filtered off and dri ed,
yleldlng 12 630 g (48 3 % of |nterned|ate 10 b)

- A A ~—~ 4 "
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A mxture of internmediate 28 (0.0083 nol),
(2S) -1 -hydrazi no- 2- propanol (0.0167 nol) and

wQ200et1k86be 2- propanol (50 m) was stirred and re¢T/BR®A7/053868

for 2 hours. Then the solvent was evaporated and H O
was added to the residue. The m xture was extracted
with CH2Cl 2. The separated organtc | ayer was dried
(MS™M), filtered and the sol vent was evaporated. The
resirdue ewasoctystal ldrzedaficomr&H G 7 nbhespregépid ate
were filtered off and drled ielding 2.06 g (65 99 of
|ntéPﬁ§89§Pef%@”(E&éﬁbW% M3 %§a¢W%bé¥5&P8ﬂ of9g rates were
int qrdmedbahe BO1L Ay ngoxt uee 08 b ot ef Mediaabeec290§ 0:H182
nol ), 2-hydrazinyl-acetic acid, ethyl ester, hy

dr ocHIPSEEHBNE 1499258364 nol ) and 2- net hyl - 2-

rroranol AifSCmc)melai PLPEA, 05 0364 mRib)cWasnsty rdea aardq

refluxed for 3 hours. The reaction m xture was cool ed,

t he "Br® éFpPlatle s G Préied dffourd dPredtest el ivhg
2. 98 Bs(37 % of ﬂr&%ﬁf nedi gy gr 30+ RePanatiof Aburs ana

internmed iate suspensi on of internediate 30
(0. C?lgghﬁolf?rlwl%t%%ﬁuﬁét(QMQW%FﬂGq) 8(Bb o nifgegen
heated %Eu?oag(%iﬂle% haur sgi Jher 1 xhur enbecane s!trsStwere
honogeneous, and then a precipitate was formned.
preéﬂﬁwﬂéﬁédmﬂﬁ %ﬁﬂl éb@éélb9 i Pyt icon panashed Mﬁth
eth@ﬁ%bm%@ﬁyi@f%&ﬂQJDQQ %Hgoﬁéﬁ EHE”E&@“l?@t yiel di ng,
4.94 g of internediate 3 1Exanple Al4 si) Preparation
of m]qa@lern:jg, atea32 9y d$opvegr hour 1r1 a nitrogen flow of
2- mat hyhn4ppyridinecarbonyl chloride (0.1 160 nol) in
2- propanone (400 M) at roomtenperature, thiocyanic
aci d ambdh¢ upatsalnst( @s51806raptd Wasxadded. 1 Theatrad yst 1)
act| ug [ d ute

2 Tior o > 3 benzed oxel 5 an e (6. “L160 bl was
adde&ilsﬂlawynbyt@m addist cenaly $ unrees norleel peacat o -
nle%_ sﬁ L¥ at..roomtenperature for 2 hours,

n-queﬁ@ged—%yiﬁg%¥é§bo m), extracted by CH O 2 (3
x 100 n1Ihet¢ﬁ$&ﬂmﬁﬁcn@dr©©gmeQE pifagéewastdgniwd catalyst

; r t o % at T

reS|g&%lﬁés%%§r$ & qn Eﬁazhé%g unﬁg%hgoﬁg %gfﬁgﬁe %8 m
overofsial m¢atget @gﬁadmang hept are/EH@Abehrone 70/ 30 to
50/ c c n £ I ed a h
soI3§%¥E&asB%%%%oFg{e %§?e?%r§% é’%mg%%% gﬁtggﬁédﬁg?éene
32. EBPr@parall®mabﬁx1mbecnedlamelsBgAO@OtQ&&b¢tm catalyst
solutl b ffin (0,018 Sstinr in . THE
(10@'n%? og gﬁllce aé%i 8E?H§Ei%tnos E Egur the mixture
Int@EmedbatedSQn(ihdIWAtenot¢ Mastadﬁe@aandonh@nm1wmwre
was stlrr t_ 0.0 onet hane (0.018
nolfxﬁﬁgnadaeaons q?%%H?cgn%afh g£¥§nove§ %%en t he
soImEmErWQSeQWQpOM&nednamdrmatemmMBSHQﬂ@edstONém@ Infrared
re5|g§%> Th| m xture was ex racg d with
separated® ?g%%?c T4yer “was®drfed Ww§§éﬁ)lPlf?é?%d and
thesﬁ@bVEDEcm@ﬁ'@NﬁmpEﬁBedenyW@MdHﬂg6® anglofer.
|nterned|ate 33 g? E sed. as such hn thl next,
reacti oni®ctBreparat 8nc8?v??ﬁ%?ﬁkﬁpgt5 ggselectivities

Intenme@uabe BﬁhéQxﬁﬁﬁ}sﬁbh)1maﬂmdq&&@bwedgenof

Py a D B eR e naB Ry et S RPAPoEATER TR T

(1: k%l@@t@33€ynniﬁﬂ&ﬂ%onPEéaﬁﬂaQﬁBQfﬁﬁk»léﬁé&x&dﬁﬁ&ormed
The reaction mxture was stirred and refluxed for 4
hour'®, THEFsGPVENt Sas evaporated. The resi due was used
W thout further purification, yield ing internediate
34. d) Preparation of internedi ate 35 A m xture of
internmediate 34 (0.0123 nol) and LiOH (0.0132 nol) in
THF (16 M), CHOH (5 mM) and HO (5 m) was stirred
at roomtenperature for 1 hour. Then the solvents were
evaporated and the residue was taken up in 20 m HO (
1 N). The precipi tate was filtered off and dried,
yielding 0.940 g (100 % of |nterned|ate 35 Exanple

- ~ o~ 'Y o N




ol efin polynerization catal yst which conprises

reacting alum na

, followed by hydrolyzing and calcining in a

hydr ogen- cont ai ni ng at nosphere.
148, 689 silica is uséd as the carrier.
is first calcined at 500 0C for 2 hours.
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silica or alumna-silica with a
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di 9 ours)—Af
i npregnated carrier is hydrolyzed, dried at a

tenper at ur en®f Y20 Geuhar £ dr hews orandef bpéhd Yeatalysts
cal cinedby heating it at a tenperature of 800 OC for 4
hour$'akh P e palss| Jd%ﬁfh98r%%£§Ffﬁ@ﬁnﬂﬁﬂﬁéhfﬁ&yﬁﬁﬁmﬁééon
been i emayreds 9ve109,t theERfe& 1025 t203-diegl Ofe0:ade
nmet hod for preparing a heterogeneous catal yst
conpraisedeof tac sifsor L tnafBr Pal CHHd e 48T bife results
cat algytireabhye@ctd @9REGI €8at | dutEXaR| @, 1206n&EPs ArQe
525, 503 silica is used as the support material. The
supparPEovedf Pkt Cloretve V88 PoF" 16 HdursSaft asd BC im
ai r.colperdsbgdy supperdaitBussobtained drs nt B8Ncalcination
pretreated for 4 hours in nitrogen at a partial vacuum
of 7CTWEAPTUFE 13 HGAVENhREFcated ih EPSAYENIS2E) Ggy and
whi chy L eaBer At a8 S \@PRbh e il 1 1Y nsdied 1 BI 8t FeatdTRN:

W th nitrogen. wever, since after said |atter

pr et €&t FERPCE R i nperature is increased up to the
reaction tenperature which is either 175 or 450 0OC ,
the tenperature applied during said latter

pretreatment nust be |ower than 450 OC . Once the
reaction tenperature i s achieved, titanium
tetrachl ori de vapour is introduced for 2 hours into

the reaction space using nitrogen gas as the carrier.
The titanation reaction is perfornmed at said partia
vacuum of 70 nmbar, which is in conformty with a
preferred enbodi nent of the invention of EP-A-O 525,
503 as discussed at colum 5 , lines 30-38. According
to this preferred enbodi nent, the reaction between the
vapour of the catal yst reagent and the support

mat eri al takes place at a pressure ranging from0.1 to
100 nbar. According to EP-A-O 525, 503, an advantage
of that partial vacuumis that purity of the reaction
space can be inproved and the diffusion rate

increased. Finally, the inpregnated silica support
obtained in Exanple 10 of EP-A-O 525, 503 is flushed
with nitrogen gas for 2 hours at the reaction
tenperature. The final catalyst has a | oading of 3.3
wt% titani umwhere the reaction tenperature is 175 0 C
, and aloading of 2.6 w% titani umwhere the reaction
tenperature is 450 OC . There is a continuous interest

- o

er caidlnuraina the
e——satapui-g+-hg—+ne

OO C U oOTCTOvyY
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800 n2 /gram even nore preferably at nost 650 nR
/gram nost preferably at nost 400 nR2 /gram

wa@eoenadebe/, the surface area will be at | east ROI/RP2007/053868

/gram nore specifically at least 20 n2 /gram Silica
gel carriers which were found especially suitable had

a surface area of 345 nR /g.-Pieferably, silica ge
carriers for use in the present invention have a

wei ght average particle size of at nost 2 mllinetres.
Particle sizes which were found to be especially
suitable for use in the pEekehtli®hiventi on were wei ght
average particle sizes of from0.2 to 1.8 nm nore
specifically of from0.4 to 1.6 mm nost specifically

of flrom Br8ces® £¥ e PF§PH EcBordi Agtiarhen sivdsenet
I NVeMi-enp e 0RPEE sespsukicgcting the silica carrier to a
temperature of from 300 to 800 OC . The tenperature of

t he @yi A§Y BP9 st e (&P FerEomisidferederpepatife of from 300
t emrmey abur ecof o the Si i.car¢anrigf-1dX;yi ng can be
carried out in the absence or in the presence of an

i nertP)gasoRRdr 4y rher 85end Freferabyalnpe H vitey i(s)
car rj;eg Qutga@t s@réa@rﬂ%ﬁ@é'ﬂﬁ@n@' gheln it han 408, 0% .5 nore
preferably at a tenperature higher than 550 OC . The

t enpErREGREVEROSRIT e péRds BROT he? priactliorar to 125 °C
cir %%%@ngﬁ§n-tﬂ\@tdr@]ilngr @éﬁ}gé)fétl_&%n ok%e s!t'éﬁd(gprand at a
subjecting the carriér to a relatively hig

t enpereature biglaboutha®00 - 6Crar Howede i nsgehifpggonated

t enperature has been found to give especially good
results. The kind of silica carrier used and the

pr et (@at rehtiming Héesiihpragreared aerrirafk uehceltdte i me
duri i.ch th VA IS car.ri out. The
dryfﬁ%pmpFF Béﬁ§$%F¥§Q%g 25#%?%3“6%&a&§gfhg from 15

m nt-es BpotosslGdroudsngnbp eckpacilf,i vakkyioftia gmoretse

8 h ; ecifically of from1 to 5 hours. It

has é@ﬁe?gﬁﬁﬁ&gg%%iia||y advant ageous if the drying

and @as phaselyapreegheat conalgsttays ioddadoued subseEgrentc)yto
in one._reactor, ':QQP%a%$9¥£@g to roomtenperature or
transter to an other reactor h between the two steps

. I t(chasobeeondldundoespetiad | yhadwambageodsca faltyse
anmount. _of titanjium hal.ide pli.ed in . i s
sucﬁ%t&f“?éel%a%%%%s@bO%Fa?ﬁgdééggpggde%%af%%&dyiEﬁfp ()
to 2ii5hwe¥%stiyaniiun goreterabdytfib aupiflgl2t8dwdbalyst.
titaniu based on the total_ weight of the ¢ yst. .
[t s bRBRCT Ut St Ehes 1l BTy PO T bat Hyg "5F =i
0. 1 suprt ab2. bs wébgirvedaacab at ystenmttireaihi gherrange from
sel ect iV to the desirted, al kyl ene oxide.than siml.ar
catgﬁ§s¥SE§F?ﬁ T%ad%n%%%ﬁgaﬁﬁry¥ﬂéﬁjf{grﬁf@g.temperature
Pr efeer albky, (&) tanium or a titani um conpound, such as a
sal% or an oxide, is the onlg met al %ndﬁor nepgg N
conpound” pPesEht™CREPI-daht s“ How Fodhd “t AGTS the'r Wherein
| oaditrg at)0id pxp tc@rm2dSawt % Jémmr dthe eShhi €8e Cadidelo f
gives a ndi ng the titani um conpounds and the
siIifﬁmwggght938§ipébially advant ageous for the

sel ect i vhtycefurddieraang, t wi ity tdiesefl eadings,-4, wherein
relatively less titaniumis_|eached fromthe catal yst
V\hethﬁsé“‘H%B%ro% Fdrgermpert o i TRt ®EpdRi datR ol 1S
reachu@h. tbHti fige the qureduebtomed theoeakal ysthid seldp to
| ess titaniumhas to be used | eading to a reduction of
fouling of the reactor where the production of the

catal yst takes place. CGenerally, the silica carrier is
contacted with the titaniumhalide in the course of
fromO.1 and 10 hours, nore specifically of fromO.5

to 6 hours. Wth halide is neant fluoride, chloride,

i odide or bromde. The tine of inpregnation is taken

to be the time during which the silica carrier is in
contact with gaseous titanium halide. Preferably, the
silica carrier is contacted wwth a simlar anmount of

" T o o o a1
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Anot her net hod for produci ng propyl ene oxide is the
co- production of propylene oxide and nethyl tert-butyl

weehwen2§6MTBE) starting fromisobutane and pr opR@EEP2007/053868

This process is well known in the art and invol ves
simlar reaction steps as the styrene/ propyl ene oxi de
producti on process described 26 the previous

par agraph. In the epoxidation step tert-butyl
hydroperexi det 4151 ingadt=edawbh he ps apana HeRFhAgJof the
propyl ene oxide and tert-butanol . Tertbutanol is
subs€qde#fry etherified into MIBE. A further method

Conpy.i sesrbbes drasdoaat per of apf epyl erecoxide midhteein
hel p of cunmene . In this process, cunene is react ed

vmtI?hﬁxﬁﬁénspre%ﬂroﬁ(§tPBrﬁ?buﬁ%ﬂﬁ%%ﬁfdpépéﬂéiP%%ﬂ halide.
Curene hydsopes axddedtihyscobial ned ics ceached W, t linerein
propene in the presence of an epoxidation catalyst to

yi eltdepFepyFeneroxicde Pafd 225 pheHiA Fedpahoft. "THe

| atter, can _be converted into cumene with the help of a
heterogenegus catal yst and hydrogen. Specific suitable

pr ocessesaaa by destrtisbedbior bexarnplpe cicas W Q26 48IR6.to any
The cond%tkgns fége he epoxrgatlon reacti on accordi ng

to the present PTRVEhti%on Tare° t hose

con%Entleﬁa¢éyapnkrede EO@p@mﬂpﬂneoéankﬂB@méﬂbx1de which
reactions with t . ethqual 1zene hxdropeQQX|de
typical eFéaE?m%“Sceosn O“ 8851“%‘? CETperatar s’ of” 50

to Hebe wlsurﬁhﬁNQﬁtéﬁyEp h25p e g ammdrpnegsuresmumne of
to 8Q bar h egptlon ﬁEdIUQ} %t g n the li,
phase*ftie T hven chnt AFAPPnarD 19Ut Paf 83" by PHe 4% an
foHamMyngnExaﬁpd@sﬂmiEmaﬁpbesoﬂhﬁxskhreatgel carrier

used in the exanples was a W de pare el
ot o BACT o0 TBICOTH00) POV MG h SouFTRES A O o Cang. i3
m / gprapena pﬁ@etwphumgleheloﬁid@;uSQBebgmbhalbxidﬂl
particles had a particle size betmeen
Sili'da intake CPEIGPnta YAty O xé&iab%l 9re%9ct &Perel“
Exarglee nAat epapatald \ie) cCanpasatd ke igatrabysbxAdaaid the
prepared by drying the silica carrier at a tenperature
265°081F of D MBURS Fh 8 Peactor, fol | owed by
coolllzng bhecesd rd@jortieng ten@;erlart u_Lrle ahe288n 0GRl Ress
titanati on took place by dosing of titanium
t et rACHINGFT B Pt T4 d&&é’dpﬁ’ée%“ (Oifs ]véﬂh%qﬁ/ﬁeﬁrlf%]géﬁﬂ
overo spar kegdr&fc 70 m nutes. Subsequently the catal yst
was cal cined at 600 OC for 7 hours under a nitrogen
flow of 55 NI/ hr. Heating and cooling rates were 100
C/ hr bel ow 300 0C and 50 C/ hr above 300 0OC . Exanple B
(conparative) Conparative catal yst B was prepared by
drying the silica carrier at a tenperature of 450 0C
for 2 hours in air (heating rate 300 Chr), foll owed
by cooling the carrier to a tenperature of 300. 0C
where titanation took place by dosing 14 g of titanium
tetrachloride in the gas phase (75 vol %in nitrogen)
over a period of 70 m nutes. Subsequently the catal yst
was cal cined at 690 OC for7 hours under a nitrogen
flow of 55 NI/hr. Heating and cooling rates were 100
C/ hr bel ow 300 0C and 50 C/ hr above 300 OC . Exanple 1
(according to the invention) Catalyst 1 was prepared
by drying the silica carrier at 600 OC for 2 hours and
cool it down to 575 0OCin a nitrogen flow of 55 N /hr.
Subsequently the silica carrier was titanated with
titaniumtetrachloride at a tenperature of 575 0C by
dosing 11 g of titaniumtetrachloride in the gas phase
(75 vol % in nitrogen) over a period of 70 m nutes. The
I npregnated carrier was heated to 600 OC and cal ci ned
for 7 hours under a nitrogen flow of 55 N /hr. Heating
and cooling rates were 100 C/ hr bel ow 300 0C and 50
C/ hr above 300 0OC . Exanple 2 (according to the
|nvent|on) Catalyst 2 was prepared by drylng the



