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W@@Péﬁ%/ 32627 1 PCT/ EP2005/ 054595 88657pct
| R/L COVPOUNDS FOR USB AS BETAM NETI CS AQU/BR4R05/054505

TREATMENT OF RESPI RATORY DI SEASES 5 Bet ami netics
(-adrenergi c substances) are known fromthe prior art.
For example, reference is made in this respect to the
88@575'5*dtosure of US 4,460,581 and 4,154,829, proposing
betam netics for the treatnent of a wi de variety of
ailments.. 10 For drug treatnent of diseases it is

31; maﬂs}}?ﬂm eldwoum FORUSEABBETAMIMETICS IRAHE
A )
| | TREATMENT OF HESPIRATO BS body

concentrati®e
needed to achieve the therapeutic effect is

BoBiRRAE AL o Pindlah JALSTarREL) 88 M B hE e S Ror

exavbpleoraterengevs nmgpdarin dus irespesl s thendisclasureaf Q1S 414608581 and

4150 Plepg SR RU S ot Phe REaBA e P Yol of aiments
to prepare a pharnmaceutical conposition which can be

Forugreg tidathanest diséddes lpi% 0’#@?&‘ dﬂéﬁ’ab%t tbgj;regé\%%é%ﬂ%eﬂts with a

r
'°”§%fv%lﬁ?§a'é 8F Ay nls &2 Beitce o 15 SN U dBAng oS erion of he
activelsabstagicy in #e bedychbedddior Sghidvas the th@*alp@mié bffedllislg at.

e ai t
queahisBlifior  iyep pohiod Wittt (Xch ol rddinlBiaTd68 e at
reqmant dervalse Mataaver: givingeam activg sytstance dtdomderttine iritévals
[ are al so
congﬂhtg?ggﬁ@eiﬂegﬁéﬁﬂg ﬂabﬁm%ga t]%g‘ur a hgﬁls oefgqa%t ivity and can
"thus be used to 25 prepare pharnaceutical conpositions
It isvpdriicudatpogsirak ipicpareh ;ﬂﬁrﬂn‘ébélyticaﬁc@lﬂbbblﬁéh Whlcﬁ"bzﬁﬁ be

sl P e R DS Bl e Tl o

oncpraefjay basithir advaniagathat thes patidnt@andreeente seustdmed relatively

quickitd fRI) ol B ot o LB R B8V Vil o e
not only exceptionally potent but are al so

TheCélﬁf @ﬁhérdré%t*ayve@xtuhgﬁ‘@tﬁé?e%‘?@ E@g@&%ﬁé@@@h@%ﬁ gl"on the

TES ct 1ot reng- recept

SYieE i iesapeutisthanefibin e treatment ofngenratory complaints
and&remlscschmb&te!ri%e@w dﬂ@ﬁgef Qu@lﬁoh Bﬁhcﬂi\h@ ai‘maﬁi%b'by‘l%bd to

preir8 HhGaRe S g8 SostinnS Mihnger swiela of gtivity. A particular
aim o4 e investiorsisotb repanel etanmdmBtiGHwhich, by virtue of their long- -lasting
effect, can be used to prepare a drug for administration once a day. In addition to
these aims, a further objective of the invention is to provide such betamimetics
which are not only exceptionally potent but are also characterised by a high

_ degree of selectivity with respect to the B,-adreno-receptor.
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N/ \V NXOH(RlI~-m1 wherein iO n denotes 1, 2,
W§2896/%2627m denotes 1, 2, 3 op 4; X denotes CHPCT(EBR005/054595
NR2, S or 0; A denotes a doubl e-bonded group sel ected
fromanong CO SO 502; B denotes a doubl e- bonded
group selected fromanong 0, S, CH2, CR3R4-O, 15

HoG -6 alkyl, DEERERY kéﬁﬁﬁ%"’%‘@gbﬁﬁ“‘ e denotes
C3 6-cycl oal kyl, G _6-hal oal kyl G _6- hal oal kyl ,
Lg%g’!t Iﬂi bé@\‘i fd\d% thét @e-zﬁ)cﬁ’(fh'gé ﬁ%}ﬁm&%ms are solved by
compp

? denot es
éq%ud% QiENahy th epresent ;qyp@’ﬂ,@n relgtes to compounds
of(f&nﬁﬂaycl oal kyl, pr efer ably Hor Cl _6-alkyl; R3 _
- denotes Hor Cl. -alkyl; R4 denotes H or Cl_6-al kyl ;

R5 denotes H or G 6a|ky| optlonallylntheformof

t he individual enantioners, m xtures of the individual

25 enantioners oA—*BacenaHes opti onaléy in the form of

the acid addltg_mp si@lts the“eof Wéﬂ%

phar macol ogi cal | Aceept ab eﬁﬂ,‘s optionally in
the formof the sdl vales and/ hydr ates thereof. In
the case of repeated

y occurring s RL (= npl)
t hese may have the ggnme 30 or di nt meani ngs
selected fromthe définitions give c(R)R1V\D
2006/ 032627 3 PCT/ EP2005/ 054595 Preferred conpounds

eformul a | above are those wherein A denotes CO

n opt idenatdsyl, i atdret:f orm of the individual enantioners,
mxtduref o{ 2:1 e individual enantioners or racenates,
Optlgﬁgq i e*formof the acid addition salts

X t hedeobtes3CMs, t(BOpNaznﬁmIO]gi cal l y acceptabl e acids and

A by adfalens oo Rel dioul S8t sl Ll s0. 505
B abodengtes a ﬂ@\gtdemmd@ﬂ igroup selected from among O, S, CHz, CR’R*0,
CR®R*S, NR®, CR®*R*-NR®, CH=CH or CH,-CHy;
R’ denotes H, Cq¢-alkyl, C26-alkenyl, C;.g-alkynyl, Css-cycioalkyl,
- Cye-haloalkyi, O- Cqs-haloalkyl, haiogen OH, CN, NO,, O-Cy¢-alkyl, COOH
or COO-Cys-alkyl;

. R? denotes H, Cy.g-alkyl, Ci4-alkylene-Ce-Co-aryl or C1.4-alkyl‘ene—

Cag-cycloalkyl, preferably H or Cq¢-atkyl;
R®  denotes H or Cyg-alkyl;
R*  denotes H or Cyg-alkyl;
R®  denotes H or Cyg-alky!;
optionally in the form of the individual enantiomers, mixtures of the individual
enantiomers or racemates, optionally in the form of the acid addition salts thereof
with pharmacologically acceptable acids and optionally in the form of the solvates
and/or hydrates thereof.

In the case of repeatedly occurring groups R (= m>1) these may have the same
or different meanings selected from the definitions given for R,
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n denotes 1, 2 or 3; preferably 2 or 3 10 mdenotes 1,
W9 2086/326% preferably 1, 2 om 3; X denotes CHET/EPZHO5/054595
NR2, S or 0; A denotes CO B denotes a doubl e- bonded
group selected fromanong 0, S, CH2, CR3R4-0Q
CR3R4-S, NR5, CR3R4-NR5, CH=CH or CH2-CH2; 15 R1

PRESEE SorfoindPortoflia {2bgid ali hose wBEranhal val kyl
Ahal teschBp,CN N2, O Cl.6-al kyl, COOH,
c1 ﬁ’é‘f‘%‘%ﬁﬁ*"‘ of gaee'@emmﬂY F%ﬂtﬁﬂmg Wl”es Eipigdividual
nansiomerser @csmates qub@natby lnct@f@moathq@md rdditien saks thereof
W|Hh pIQérﬁxa’ﬁollﬁdlcaI@]ac%eﬁtdﬁYé S&@s %Q%ﬁgxﬁﬁalﬁﬂm& fo4r_ma?§(t>l/1|e solvates

or enzy 20 prefe
g y tﬁ%&“%ﬁ’ ‘methyl, particularly preferably H,

met hyl or cycl opropyl net hyl ; R3 denotes H or

Prederfthdbou e TaBRys  afoviainifiose oot s H or
n c14d@|nratas1 [ ef 3r@eforably@ om®t hyl ; 25 opti onally in
mt he deRpsof 4 %eowg:!rgte%ﬁ%e%% omers, mixtures of

the individua Or réacemates, optionally
tdﬁQO?Q?rQHDfC@h@%CSd}T&Bdl tion salts thereof with

A phaﬂ@ngwsqgocal Iy accept abl e acids and optionally in
the f orm of .t vat es and or hydrates thereof. 30

B pr o flgPPISF 2.8 dgd %mﬁe&ctedatﬁav@na@rw PhgseHz. CR’R*0,
whelGR R481NIE cﬁ:R%R"lNRé OH=8H QKQHM y 2 or 3 m |

Rdenbieh a0 2o, B oBER] ALY ol Ra % A" o
((j:%g She-nsiorlled, Or &p—tgétbaikylehialbgem QipeY, NOzSD- - alkyl,
E?@-l C@E?@fsdlkw r?@@v4 halsoalskq’T|1 M %ﬁroﬁﬁ
o PRI, halGsBoRH,EH, NG, 61040 ik COBEN SRRl
Rz\cl:\ll) g@ﬁ@t{(e@?nf @L—élkﬂcm %?Q@éﬂ@@%ﬁ%?clogﬁ(ﬁ ?@@hﬂétlﬁh or benzyl,
pretpg% ﬁ(v’ ﬁ%’n’e?l ¥h & CX’?'@nE‘ﬁf %ﬁ%yﬁv& Maa%pééﬁ'@tbb%*’*
- H omaﬂlﬂmlcwlbprqnw'heﬂwbl y H or nethyl;
R®  denotes H or Cy.4-alkyl; preferably H or methyl:
R*  denotes H or Cis-alkyl; preferably H or methy};

" R® denotes Hor C1.4-alkyl; preferably H or methyl;

optionally in the form of the individual enantiomers, mixtures of the |nd|V|duaI
enantiomers or racemates, optionally in the form of the acid addition salts thereof
with pharmacologically acceptable acids and optionally in the form of the solvates

. and/or hydrates thereof.

Preferred compounds of formula 1 above are those wherein

n denotes 1, 2 or 3; preferably 2 or3

denotes 1, 2, 3 or 4, preferably 1,2 or 3;

denotes CH,, CO, NR?, S or O;

denotes CO; |

denotes a double-bonded group selected from among O, S, CH,, CR3R*-0,

CR’R*-S, NR®, CR’R*-NR®, CH=CH or CH,-CHy;

R’ denotes H, Cq.4-alkyl, Ci.s-haloalkyl, cyclopropyl, cyclohexyl, halogen, OH,
0-C1_4-alkyl, COOH or COOMe;
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R4 denotes H or Cl4-al kyl, preferably Hor nmethyl; s
WRROGRPEEE H or CL. 4- al kyl, areferably H or meRACHYEP2005/054595
optionally in the form of the individual enanti oners,

m xtures of the individual enantioners or racemates,
optionally in t he form of the acid addition salts

Ropti SaateyH PRI o SRl pB T Betybp Gty

hydrmﬁﬁwlﬂheyd@@ropym@hyﬂferred conpounds of fornmula-l

b 3; d
R DO eriitgs HIAS, LRRICRIeRAPANGR®ET § M S°R% ©
Rdeno‘i‘%'!? esoH o Genaks Prefambly H-asanetdil gr oup sel ect ed
RP r ong@itRed Hor %4% F&&%ﬁﬂq or¢hskg; S, NR5

deno es
qwﬁy 'ﬁ@dyr al@ﬁé@h@ﬂeﬁ, urré S ddiyidual
ethﬁirﬁitbh@s oﬂrhcdrﬁéthewmlcﬂtaln?wm% dﬂhé’—‘él%’%dd&@n%%lts thereof

wif BRb o daly arnhltie aellsaianBhaly RLARY AR oYl sovates

angd/ophypates theedfodr ably H, R4 denotes H, nethyl, ethyl
or propyl, preferably H R5 denotes H, net hyI et hyl
or. propyl, preferably H optionally in the form of the
Pmﬁ@rre,d gomponds of fawiia 1 gbave pesthesemhereindi vi dual 25
nenaméﬁa{{@ggdprg racemates, optionally in the form:of
the Ci ditign salts thereof with

Mohar %3 % r%y acceptabl e acids and optionally in
Xt he demoteSJCth@CBN%tSecrOand/or hydr at es t her eof .

Pr ef(%r{??g%gﬁmounds of fornmula 1 above are those .

V\/nerel denotes 2 or 3; mdenotes 1, 2 or 3; 34
B dendienotesa dogbje- hm;ieca;n@upcseleotedjﬁnm awoamO, & GHa, CR R™-O,

d d f 0,
e”%ﬁ*"é&&"%@*&i‘ﬁf ?ﬁ%é%?&%%kﬁﬁm?moﬂ%&%
USSR, mafbrlcstb, PTG, CHaay o chiorine,
CH2Fbroﬁ3h|8&F@H etieniyhethoxlp! €OQIS or COOMe

R*>  denotes H, methyl, ethyl, propyl, cyclopropylmethyl, preferably H or methyl;

'R3 denotes H, methyl, ethyl or propyl, preferably H;

R*  denotes H, methyl, ethyl or propyl, preferably H;

R®  denotes H, methyl, ethyl or propyl, preferably H;

optionally in the form of the individual enantiomers, mixtu‘res' of the individual
enantiomers or racemates, optionally in the form of the acid addition salts thereof
with pharmacologically acceptable acids and optionally in the form of the solvates

and/or hydrates thereof.

Preferred compounds of formula 1 above are those wherein

denotes 2 or 3;

denotes 1, 2 or 3;

denotes CH,, CO, NR?, S or O;

denotes CO;

denotes a double-bonded group selected from among O, S, CHz, CR’R*-0,
- CR’R*-S, NR?, CR®R*-NR?®, CH=CH or CHy-CHa; :

R denotes H, methyl, ethyl, propyl, CFs, CHoF, CH,CFs3, fluorine, ch!orme

bromine, OH, methoxy, ethoxy, COOH or COOMe;
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brom ne, OH, nethoxy, ethoxy, COCH or COOMVe; WO
WO@0ee8%27 5 PCT/ EP2005/ 054595 R2 denot es HPCHEPRYI5054595
ethyl or propyl; R3 denotes H or methyl, preferably H,

R4 denotes H or nethyl, preferably H, R5 denotes H or
.rrethyl preferanyH E 5 optionally in the form of

4 he vi du oners, mxtures of the individual
enan qrxl\gh%srlq %\etﬁwg hﬁltotﬁjrogﬂtl onally in the form of

Rt he deriotesald dirtmethyls araferabheHeof  with

Rpharqg?,l%@ésogl Q’L‘é‘}"gf‘@%%ta%ﬁ acids and optionally in

and/ or hydrates thereof. 10
Rbr efdanotes b d]’f}m@jhtﬂlspfﬂfem)nﬂl;a 1 above are those

opmﬁaw h th8 féﬁﬁcg?ﬁﬁa .%dRAdu%a eﬂbﬁﬁ’d}:ﬁ%&snﬂnu?e ftli'% rgwidual

denot'es CH2

enpEgmess ar Eﬁﬁwaé%dmi'@aa&y tsu@esf@rre@f the agid ardition galts thereof
wr%h@mﬁchi@béﬂy ac@Uﬁta@[’é?acB& aesptiBRaly infRE Fotin ofthBWolvates

’ﬁ/%ﬂ‘){ { 3, fluorine, chlorine,
Wéae erge hoxy, et hoxy, OOOH or COOMe; R2
denotes H, met hyl , et hyI or propyl; 20 optionally in

PP By Ak aba OB GORE L o2

Nin tdenotes 2068; t he aci d addition salts thereof with
phard@,@ggsoglzca,t by acceptable acids and optionally in

rmo and/ or hydrates thereof. 25
' XPr ef éb‘ﬁp&@n&s %Cfch’mJl a | above are those
- AwherddnbtesxCdenotes 2 or 3; mdenotes 1 or 2; X denotes

5 el e indec 8RR Shg B o o
or @HRCHA; R1 denotes H, nethyl, thyI propyl, CF3, _
RCH2RyNotdd B Frthy, ethyl, propyl, CFa, CHoF; CH,CFs, fluorine, chlorine,
bromine, OH, methoxy, ethoxy, COOH or COOMe;
R?  denotes H, methyl, ethyl or propyi;
optionally in the form of the individual enantiomers, mixtures of the individual
enantiomers or racemates, optionally in the form of the acid addition salts thereof

~with pharmacologically acceptable acids and optionally in the form of the solvates

and/or hydrates thereof.

' Preferred-compounds of formula 1 above are thosé wherein

denotes 2 or 3;

denotes 1 or2;

denotes CHz, CO, NR?, S or O;

denotes CO;

denotes a double-bonded group selected from among CH2-O, CH CHor
CH,-CHy;

R'  denotes H, methyl, ethyl, propyl, CFs, CHoF or CH,CF3,

W > X3 S

R?  denotes H, methyl, ethyl or propyl;

optionally in the form of the individual enantiomers, mixtures of the individual
enantiomers or racemates, optionally in the form of the acid addition salts thereof
with pharmacologically acceptable acids and optionally in the form of the solvates
and/or hydrates thereof. | |
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R2 denotes H, nmethyl, ethyl or propyl; 35 optionally
WPDR003262r m of the individual enantiomers, ni PCUEE008{054595

the individual enantionmers or racemates, optionally

in the formof the acid addition salts thereof wth

phar macol ogi cal |y acceptabl e acids and optionally in

the formof the solvates and/or hydrates thereof. WO

2006/ 032627 6 PCT/ EP2005/ 054595 Preferred conpounds

meerfetdcmhpouncnbﬁ\fenﬁule 1 S aeahesdwhefgnotes 2 or 3;

5 X denotes CH2, CO NR2, Sor O; A
dengé%g)&%(gl %3'denot es a doubl e-bonded group sel ected
mfrome@ntﬁsg‘l CH2- O CH:CH or CH2-CH2; Rl denotes H,
met tes Hor nmethyl; optionally
X {%’no@s éﬁ% fC(P Rz%%‘?@ -

in i'vidual enantionmers, m xtures of
At hedenglesi@@al  enantioners or racermt es, optionally
¢ :
Bin Uéﬂof&fﬂ@ubté%nﬁéugéﬁfbéfee g.nﬁé}geﬂ Q, V@FI%CH or

phar &_Iggl cally acce e acl
t he f the sol vates and/or hydrat es thereof 15

R'Pr efd@hbm qur@wndﬁcgg fornmula 1 above are those
sz\/ner 1nn g(\}_genot gr? NR2 or 0; wherein R2 has the neaning
gi v 8‘59 @rably H or Cl.4-alkyl; particularly

optiopélyr laﬂhg fcbﬂm ufethbyhdlvﬂubyénmlqmerpyﬂmxtmetdf ¢the mdividual
o BRSSP e 2 B 00 e B B o

Wlwﬁrm%m'ca"y egeeptablesacidgpand eationallyrin theforay ofi the solvates |

antih Reislegtdirbbon salts thereof with
phar macol ogi cal | y acceptabl e acids and optionally in

the formof the solvates and/or hydrates thereof. 25
Préfegfedrsotnpaonisaifioisnulh 1f alsowd @relthedwowhemsie t hose

X meﬁ%h&esr}\lﬁg&obeﬁlh%reciﬁ R& 'hal tﬂgr}r?(teaensln& given above, preferably H
or Cy.4-alkyl; particulariy preferably H, methyl, ethyl or propyl, particularly
preferably H or methyf;

optionally in the form of the individual enantiomers, mixtures of the individual
enantiomers or racemates, optionally in the form of the acid addition salts thereof
with pharmacologically acceptable acids and optionally in the form of the solvates

_and/or hydrates thereof.

Preferred compounds of formuia 1 above are t_hose wherein

denotes 2 or 3;
denotes 1 ;
denotes NR? or O;
denotes CO;

denotes a double-bonded group selected from among CH,-O or CH=CH;
denotes H, methyl or CF3,

R?  denotes H or methy; |

optionally in the form of the individual enantiomers, mixtures of the individual

1

_ enantiomers or racemates, optionally in the form of the acid addition salts thereof
-with pharmacologically acceptable acids and optionally in the form of the solvaies

and/or hydrates thereof.
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X denotes NR2 or O 30 A denotes CO B denotes a
Waals/as2e9nded group sel ect ed,from anong CH2- OPQI/EP2005/054595
CH=CH, Rl denotes H, nmethyl or CF3; R2 denotes H or
methyl; optionally in the formof the individual
enanti oners, m xtures of the individual 35 enantioners
ad'h E ermtes gtlonallylntheformof the acid
cHIFM,RredeIred COmpRUBHS OffarRuh A abare pEythegewherein
n accelghetdse?;aci ds and optionally in the formof the
sol X%bg%@ 1and/or hydrates thereof. WD 2006/ 032627 7
5/ 054595 Particularly preferred conpounds of
Xforlﬁ@hatels MHpve are those wherein n denotes 2; m
Adenq{e ¢odenotes NH, 5 A denotes CO B denotes a
doub ondebl group CH2-O Rl denotes H, nethyl or
B cr3 depptascndrubleionded grouprCl-©he i ndi vi dual

R1enard{ehg{ggr|q m€t HF @; of the individual enantioners
tional %ﬁln the formof the acid

orSiaer i Brihe ki of WeriBanidushenatioraats, madws i g6 ingividual
er@aq@mbmob:eraagrme@ragm@nhnwmahbhmﬂot e dcd mj@iﬁoﬁ aalts thereof

will i bitaIaR e et olBlAcieS BhS Daintal n Wb kv b Soivates
and/atdhydraies Mitgteofls R2 denot es cycl opropyl net hyl , :

cycl opropyl ethyl, cyclopentyl met hyl,
cycl opentyl et hyl, cycl ohexyl net hyl or cycloheylethyl

| A!m Eﬁ@lﬁb{l@lﬂy pr@f@cnespﬂr@ptpe eerppunds gtfoopula 4 Bhevéwhergin

X cyclgehsies! NR?: hyI partl cuI arly preferably
cl opr opyl ein the groups n B

SRR TR A R M AL R

opt ltcgaabémylemyih@dmeﬁynﬁembleoﬂ oytdlohesilemyi mféraﬁlver s, :

m x ntio ce

opt CHERrAPYIE i, Pty s BVl & RBiaRy Risth B L Rry

t heipeeferakily bygdpnopylnodtbylii cal | y accept abl e aci ds and ]
orURH ¥ SR, HOWTing K1l @13 oBBk Sfenoned
mwvmﬁ Sptionglbt igithe )‘@mﬁf)ﬂ@gn@muah@wammrﬁ, mixtures of the
individual enantiomers or racemates, optionally in the form of the acid addition

“salts thereof with pharmacologically acceptable acids and optionally in the form of

the solvates and/or hydrates thereof.

Also preferréd are compounds of formula '1 wherein X denotes CH, and wherein
the groups n, m, A, B and R’ may have the above-mentioned meanings, optionally

_in the form of the individu.a{ enantiomers, mixtures of the individual enantiomers or

. racemates, optionally in the form of the acid addition salts thereof with

- 30

35

pharmacologically acceptable acids and optionally in the form of the solvates
and/or hydrates thereof.

Also preferred are compounds of formula 1 wherein X denotes CO and wherein
the groups n, m, A, B and R’ may have the above-mentioned meanings, optionally'
in the form of the individual enantiomers, mixtures of the individual enantiomers or
racemates, optionally in the form of the acid addition salts thereof with
pharmacologically acceptable acids and optlonally in the form of the solvates
andlor hyd rates thereof.
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the groups n, m A B and R1 may have t he
WRI20R6403a8aTt | oned: meani ngs, opgionally in the fDQII'JEPQ(ﬁ05[054595
t he i ndividual enantioners, mxtures of the individual
enanti omers or racemates, optionally in the form of
the acid addition salts thereof wth pharmacol ogically
Aiacce tabI e acids anéi gtl onally in the formof the
SOP(Elered agg camppdrdnotiosmula 1 whesin X dergles Coarg whgrein the

graugs nompAyBdndR' fraymdva the WBeT&inTentiofied ‘i’ﬁ@a?nu%% %Bﬂonally in

&5 Eo o v H@Hgﬁgﬁﬁﬂqﬁ’&g&so@t’ﬁ%ﬁéﬁ she e eopmiasmers or

rag¢reatesdopiichally ie tenforoneithe anidddditon sdltsttherdon Wltw dual

pﬁﬂ@ﬁ&blﬁgﬁé%gﬁcﬁaﬁlaﬁ%ﬁﬁd %;gtf nal % forin'o? thd Q025
fihydedes dherapfl.y accept abl e aci ds and optionally in
the formof the solvates and/or hydrates thereof. WO
2006/.032627 8 PCT/ EP2005/ 054595 Also preferred are
Al RisSeRE 287 comPauNds af ipfFekila hwketin & dendtesiBanghehesein the

grouyss r; ghoApPB afhd Rl mAy hﬁvé@ﬁ%ggeg@;-m%?ﬁﬁﬁe& anings, optionally in
thé R orTRE iR el i s TR Pa b thandividual foruiamars or
ragaraates popticnally in ﬁwcfellmtcﬂhe apl‘dlaumldtqualt@ théeof aatm of
t t
p*‘ﬂﬁ?ﬁ‘ﬁ%@ﬁ %d%%&ﬁ%@?caﬁ%s% (Slondlh T edprm b solyates
fes hydreteotharpef. sol vat es  and/or hydrates thereof .
AI so preferred are conpounds of for rrul'a 1 wherein X

den%h%{_ and wher edﬁs?ft he- gr oug A, B and R1 '
BRRCHBBANG R0 fopnw ﬁl’%%‘ anoteoN R lapdiwherein
thel@rotube i, om,mA, &, Rhend RAmaychinle me@bbvenﬁémon@uxﬁe&:ﬁﬁgs)f

onll 346 Yo RN PRSP S TR s P bl

en@h@m@mrdgpemlatqp aptienallyih éhefrirohsofadhd agjut additidn yalisthereof

19 S AR B g St
an é’ﬁgb’a@ tegtheseRf. wherein the groups n, m A B, Rl and

R2 may have the above-nenti oned nmeani ngs, optionally

AR i s S Bt

thel groupe nf o1,”A, & abt " ma)dhauﬁjﬂhblamwéahéﬁt:ddwﬁﬁéén[n@std‘ptlonally

n BRI FRE e B8RS BELAS S RIEUS cobalmers o

racmnﬁieem@nauwathe fompbtttecmm;fadﬁmomdaas therbef with X
PEBIELbds bR éﬂﬁIBHQﬁ( i thg1f0|‘tﬁ1 ona%%lv%]tes

the above ment | oned  neani
ané]fighy%@?ﬁsoWe(eg i ndi vi dual enanti oners m xt ures of
‘the individual enantiomers or

Compounds of formula 1 wherein A denotes CO and B denotes CH»2-O are
characterised by general formula 1.1.

““\@*v ><H>~J<

14
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25 racerrmates, optionally in the formof the acid
wadaddedg/osesersal ts thereof with _pharnmacol ogi cal | yc1/EP2005/054595
accept abl e aci ds and opti onal’l y in the formof the
sol vates and/or hydrates thereof. Conpounds of
formula 1 wherein A denotes CO and B denotes CH2-O are
30 characterised by general formula 1.1. O-OCH 0O HN
Inig prefextad aspeckithexpresent iRvemtion relates Wocompsundpafaroula 1.1

— /
wf'fé?@(nﬁ'f’a‘ﬁoﬁ 39@451915:6 gﬁgg tﬁ%%&@ﬁé ‘ﬁ?erﬁﬁﬁ@&tmé#ﬁrig@ Wﬁﬁdiﬁallr\{ in

vent

th ?or oég% é(? ]@t sg
7o WHH\? BQTieMidirs. afhe inghdduatenantiqgers or
rac@matesabptioriaily it tiee formnafahe bRl acmmoﬁ §a18 thern Witamer s,

' . he i.ndi vi dual ena racemat es
orBlsFBERGRIcBly ACGerifig Acidsrand PN Tulhe oo 4 Soivates
andiertyeirates thergobphar rmcol ogi cal |y acceptabl e aci ds and

optionally in the formof the solvates and/or

hydrat es t hereof. Conpounds of forrmula 1 wherein A
Carapewnds dfdoandad whesied deoes GCkand Bataroter CHeCHbgre
ch@%&éﬁéedfw é‘aﬂfg?mu%% 2" OHO HNNnNX OH(R)n

.2 1n a preferred aspect the present invention

reI ates to conpounds of formula 1.2 wherein n, m X
and R1 may hdsg-the abgve- mentioned meani ngs,

optional Iy inpg5 I he for',(}n ofg it he f ndi vi dual

enant i omers, , PP L IO dual enantioners or
racemat es, opti oR int the acid addition
salts thereof with[pharmacol ogi ¢ accept abl e aci ds
and optionally in @he formof t g0l yates and/ or

hydr at es .t hereof. 20 Conpounds of foffl a 4 aherein A

denotes CO and B denotes CH2-CH2 are

A Ya

In a preferred aspect the present invention relates to compounds of formula 1.2
wherein n, m, X and R' may have the above-mentioned meanings, optionally in
the form of the individual enantiomers, mixtures of the individual enantiomers or
racemates, optionally in the form of the acid addition salts thereof with '
pharmacologically acceptable acids and optlonaily in the form of the solvates
and/or hydrates thereof.

Compounds of formula 1 wherein A denotes CO and B denotes CH,-CH; are |
characterised by general formula 1.3.

© OH O
H
HN N /l( ‘
n N x

o

In a preferred aspect the present invention relates to compounds of formula 1.3

‘wherein n, m, X and R' may have the above-mentioned meanings, optionally in

the form of the indi\{idual enantiomers, mixtures of the individual enantiomers or
racemates, optionally in the form of the acid addition salts thereof with
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characterised by general fornmula 1.3. OHN OH N n N X
WOoRoe(®Reer7l .3 25 In a preferwd aspect the presemb2005/054595
invention relates to conpounds of formula 1.3 wherein
n, m X and RL may have the above-nenti oned neani ngs,
optionally in the formof the individual enantioners,
m xtures. of the individual enantiomers or racemates,
Phesmasaiagically Aceaniable @eids andheptionaly inthe foon of #he solvates
aridisgorates tierd6r. 2006/ 032627 10 PCT/ EP2005/ 054595
phar macol ogi cally acceptabl e acids and optionally in
the formof the solvates and/or hydrates thereof.
Catoppundsasf fofmdlarinwhereln Wgraites 8Q0lsendBekro0Grs

cterised by general fornula 1.4.

Ch%%@‘%'gge&%’ﬁ%“ergﬁ\f%h%&a&'ﬁm OHd(R)m1.4 In a

preferred aspect the present invention relates to

conpounds of fprmula 1.4 10 wherein n, m X and Rl

may have the a eHt i pned meanngs, optionally in

the form of t i dudl dhdant boners, m xtures of

t he i ndi vi dual g acgmates, optionally

in the form of i oh=galts thereof with

phar macol ogi cal |y @ and optionally in

the formof the sOlvates and/ ar_Mydrates thereof. 15
. Conpounds of fornula 1 wherein A dendr es cb4 B denot es
CR3R4-0O and R3 or R4 denotes nethyl are characterised
by gfneral fo[{ﬁula 1.5, O0OHHO HNN- n N COH
In a’preferred aspect the present invention relates to compounds of formula 1.4
wherein n, m, X and R' may have the above-mentioned meanings, optionally in
the form of the individual enantiomers, mixtures of the individual enantiomers or
racemates, optionally in the form of the acid addition salts thereof with
pharmacologically acceptable acids and optionally in the form of the solvates

and/or hydrates thereof.

ccept abl e

~ Compounds of formula 1 wherein A denotes CO, B denotes CR’R*-0 and R®orR* _

denotes methyl are characterised by general formula 1.5.

HN N 7
o n X
b C&
(R,

" In a preferred aspect the present invention relates to compounds of formula 1.5

wherein n, m, X and R may have the above-mentioned meanings, optionally in
the form of the individual enantiomers, mixtures of the individual enantiomers or

‘racemates, optionally in the form of the acid addition salts thereof with

pharmacologically acceptable acids and optionally in the form of the solvates
and/or hydrates thereof.



20 In a preferred aspect the present invention relates
Wo ecos@dpazinds of fornula 1.5 qwherein n, m X BOTERDO5/054595

may have the above-nenti oned neani ngs, optionally in

the formof the individual enantioners, mxtures of

the individual enantioners or racemates, optionally

in the fqrm of the acid additiogn salts thereof wth 25
Al AdigHisr wr%fsrrﬁa ake CaRPRNNGs gt fammulen’, Whieh gra pelgcted from
antdrgg form of the solvates and/or hydrates thereof. WO

2006/ 032627 ]d%BQ/ EP2005/ 054595 él so particularly

() .
formul a1, which are

ﬁ&un ofy
3  x n ANH OH 1la

preferred are donp
sel ect ed fromHMNageRg

BFHN N\ n N O OH /
~OOHHO OHN

O-OOHOn NN
0~0 OH 0 HN N nK

1a

N
N— :
ib
0

0
o OH /[(
HN N
OH '
5 1c
0 o OH
HN § M
OH :
o | _
0
Y\o OH /”\
HN N
OH
1e

‘wherein for 1a-n = 2 or 3 and for 1b, 1¢c, 1d and 1e n = 2 and the compounds are

10 optionally in the form of the individual enantiomers, mixtures of the individual
enantiomers or racemates, optionally in the form of the acid addition salts thereof
with pharmacologically acceptable acids and o'ptionally in the form of the solvates
and/or hydrates thereof.

15 In another aspect the present invention relates to the above-mentioned new
compounds of formula 1 in the form of the individual optical isomers, mixtures of



N1-I1 nL,n NNH OH 1le wherein for lan =2 or 3
wardodiaseedd, 1c, Id and le n T 2 and the conpopagspadegiosas9s

~0 optionally in the form of %he i ndi vi dual

enantioners, mxtures of the individual enantioners or

racemates, optionally in the formof the acid addition

Sﬁj@_s_ thereof ~w th pharmacol ogically acceptable acids
thg ipdiydbal snantipmers phercestates Partieulsdy prafersed araitempounds of

fohmdiaat pshé feme ef the ehanfio ARALARY %E&%R,‘?ﬁﬁpé sPivRRE tHe R-
i.nyv.ention %,'eel ates to tt%_ above-nent| oned new

9’?6%861%%@ GogRRNNYs piifermuyla Trancerding fothel invertiopase of

exgppliara| imporiance. ThieR-ehatiehel AR GoRpeaAds &8formula 1 may

oo SRR U CPRPTPRLIATUR B erred are compounds of

formula 1 in the formof the enantionerically pure
compounds, whi IIAe—Bhe Rtenanti omers gf the conpounds of
formula 1 acqgyding t thdr{l'i vent | are of
exceptional inp e. e oners of the
conpounds of for '
general formula : ) NAX OHd(R)mR1
wherei n the group gy m A B, Xang Rl may have t he
above-nmenti oned 10 neani ngs. Al so~gaR).cul grd y
preferred of these are conpounds of fornula R-1,
selected fromanmong 0 0~0 OHHN N/X\LIJNN NH OH R-1

wieereifi-the Groupsiy il APBNXMnd@®k! may have the above-mentioned

meanings. Also particularly preferred of these are compounds of formula R-1,
selected from among '

OY\O oH | e
HN\@*“KH?N /[(NH
. &S

OH
R-1a
o .
o OH 0
H ‘
O R
: R-1b
o
Y\o OH o)
| H
R-1c¢

3 R-1d
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R-1b 0 OHN ~O OH Nx~}~/ \' 't ~n _NAO OH 15 RIc
WEoEtoEy N x LJ NANH OH O CF3 R-1 d WO 200 E% 4

13 PCT/ EP2005/ 054595 OHN ~0*HH 101 N L J \ g(:@é 51054505
“"NH OHRIle whereinin R1la and RR1c n = 2 or 3 and

in RR11 b, R1d and R 1e n = 2 and the conpounds are

optionally in the formof the individual enantioners,
m xt ures of ﬁTEd ndowi dual enant® omers or racenates,
optional 'y inuihe

i i orm of'rI,I t hglaci & addition salts
thereof with phafmayol ogi c}(iﬁyw\ abl e acids and
optionally in the ftermof ° the ates and/ or

hydrat es thereof. iMet hods of se \ting racemates into
t he respective en&liti oners are Rno inthe to art
and may be used anal ogously to/prepare th?
enantionerically pure R or S enantioner '3? t he
conmpounds of fornmula 1. In another aspect the present

whé?é%rih'f?'ia aﬁdeﬁ 9% rf 9 zté}ea ahgwgl}g&ég? 8 e n = 2 and the

npoun S O ar I Ca
CO’F}F@ L{ﬂﬂés‘;’éﬂppﬂm@mm @Tfe fOIESI @ﬁjhe individealanestiomerh emu‘wes of the

| mmfndnhleembméf@ BP rienshies fmﬁiéﬂgﬁy i thfe%:?ﬁ‘u‘ bﬁtr{? 4G4 addition

ool B3 B PR ) ol %&agzﬂﬁ@p&p@m e fom

the aaleatesmndmelﬁwraﬂ@byh@ebﬂt es to the use of the
above- nenti oned

Methods of separating racemates into the respective enantiomers are known in the
art and may be used analogously to prepare the enantiomerically pure R- or S-
enantiomers of the compounds of formula 1.

In another aspect the present invention relates to the above-mentioned new
compounds of formula 1 as pharmaceutical compositions. The present invention
further relates to the use of the above-mentioned compounds of formula 1 for
preparing a pharmaceutical composition for the treatment of respiratory
complaints.

‘The present invention preferably relates to the use of the above-mentioned

compounds of formula 1 for preparing a pharmaceutical composition for the
treatment of respiratory complaints selected from the group comprising obstructive

" pulmonary diseases of various origins, pulmonary emphysema of various origins,

restrictive pulmonary diseases, interstitial pulmonary diseases, cystic fibrosis,
bronchitis of various origins, bronchiectasis, ARDS (adult respiratory distress
syndrome) and all forms of pulmonary cedema.

‘Preferably the compounds of formula 1 are used to prepare a pharmmaceutical

composition for the treatment of obstructive pulmonary diseases selected from
among COPD (chronic obstructive putmonary disease), bronchial asthma,
paediatric asthma, severe asthma, acute asthma attacks and chronic bronchitis,
while it is particularly preferable according to the invention to use them for
preparing a pharmaceutical composition for the treatment of bronchial asthma.
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20 compounds of formula 1 for preparing a

wlhabsmeest | cal conposition for the treatnent %ET!EP2005/054595
respiratory conplaints sel ecfléd fromthe gro

conpri sing obstructive pulnonary di seases of varlous

origins, pulnmonary enphysema of various origins,

restrictive pul nonary di seases, interstitial pul nonary
Petiferabbethe copgidundsiobfarmiuta 1 dve wsedité prepaire wphiannaceutical

ohbek i AL GRS Bty s BB R s orgins in
Cobix(ahrome ebsiragiive nulieonanypiiseale)of ofl eprotdinask inhibitos ed

déf@;éq{ﬁgare a pharmaceutical conposition for the
treatfrent of obstructive pul nonary di seases sel ected

from among COPD (chronic obstructive pul nobnary

Pl@f@f@ﬁﬁﬁilso kth@ %@hip@'uné§bhfﬁimu@1 %@@%@d td Brepatd@Pharmaceutical

sever.e St attacks and chroni
CHPRORIERT 130§t © Kﬁgﬁ"éerﬁto F%S Hctive @ﬂm&nw ?%@%Saﬂﬁ?@ted from
amocg adengyly: aloedlis, rmmemlmow@ajuéémftﬂgger@d epavdrkgelated

t i.C c i.on fat. of
iR R et SR Odip B8 95 SWichsiS el Bsbtenauses by lng
tumoélfsar&mhpﬁfbeempledymshamg|bsusmalrcancbmatusaumehoalveoIar
carbiRBATEarfY QP@ utical conposition for the
pu

treat nent nmonary enphysema which has its origins
in COPD (chronic obstructive pul nonary di sease) or

Pr@feréb@'teﬂsmaﬁgcbﬁibbbhéi@bffdi‘ﬁifuléﬂl %ﬁ@ﬁse&tcﬁb afedf lpharmaceutical

cofpsuitiart B BTSN Ot intSrsitathulmAbsny ik anes saincred frof

ammg pheumorigmdused dy\inféctors atich elsdot edrhplerinfeatimmby viruses,

oo R by 3L i B PRI M e

vasioys daarss sugh o forcexeinple aspiration and taftd-neaftamguﬁﬁcl@;ncy.

 ralidfentAddceIsH %oﬁ%bf’d&s %ﬁﬁ%rﬁ:s‘e)é h:?‘ﬂ%fb?'eiamp!e

carci omat osa, br oal ve rci noha

lupysg atopphs Bysigm 599&!@59 eRMEOLSAFERIdREIS. aranuiamgipges. such
asafbﬁenéméld Bogtlepaisease, idiopamicintersiial phedReid doididpathic

- nent interstitial pul nonary di seases
P“@BP@%W@@W?’BH% among pneunoni a caused by infections; -

such as for exanple infection by viruses, bacteria,

Prfefé?’giﬁg éP%cPttl‘Pé eamggﬁbag Bt l%?m?lfa ‘?%Pee Ps@@f&é&?ﬁfe a pharmaceutical

i OUS
coeamﬁilo@ s e faeawr&ﬁacv%mtf briesis or mmcwrsmﬁogﬁcy,
radi ati on-i nduced pneunDnltls or fibrosis,

enos such u .
P"%@?ﬁg 3'%% C°'§‘P§PB%§ 9%’ ﬁ%ng éfws%f tosprepared gharmacedutical
cogtpsitionrat treetseatmerh Oﬂﬂromhft:@r seotrapicr dRaampié dronchitis caused

_ byqiéascg%’gﬁ or é{ﬁb@ﬁ%ﬁ& é}%ﬁ'& EPS ﬁ%haiﬁ %s_(f 1 bdndhitis.

Preferably also, the compounds of formula 1 are used to prepare a pharmaceutrcal
composition for the treatment of bronchiectasis.

Preferably also, the compounds of formula 1 are used to prepare a pharmaceutical
composition for the treatment of ARDS (adult respiratory distress syndrome).

Preferably also, the compounds of formula 1 are used to prepare a pharmaceufical
composition for the treatment of pulmonary oedema, for example toxic pulmonary
oedema after aspiration or inhalation of toxic substances and foreign substances.
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Preferably al so, the conpounds of fornula | are used

wbeotyi®Rase a pharmaceutical conposition for Hg%, 2005/054595
treatnent of cystic fibrosis'™r nucoviscidosis Eg

Preferably al so, the conpounds of fornmula 1 are used
to prepare a pharmaceutical conposition for the
treatnment of bronchitis, such as for exanple
bronchitis caused by bacterial or viral infection,

PN ABEN BrolEABE e SRt ih R TsRRFrtiP B o1 the garggounds of
OfrBU|§r1e§§>épé9%f\§|leﬂ ﬁh@rmqewml coongasitian fontheotireatment of asthma
ortG@PD”NHo & é?ﬁ(ﬂﬂéﬂhﬁﬂﬂ%ﬁbé is mge%&f\%%éénﬁﬂrﬁa%' udd6f compounds

ﬂ'%?lﬂﬁ s of formul a are use
Ofg Qf preparing e’f’nﬁi&' macsHtieal rcomwsﬂuoeé@mmﬂe-afdam@stment

-of([mmmafowana @b@fructwe%erssﬁétowa&halaﬁ%ts Szgrné’ﬁlﬁrflﬂcﬁ“fﬂmé/once-a-

I I t
oo imedlot SRR RAER on Tor the treatment of
pul nonary oedema, for exanple toxic pulnmonary oedema
THE prESe RS Rl Ms@Felpii3h 3rBRes o P freSthisiit R 85 2BV
mﬂ@meﬁzd@sam@haramSeduulthaﬂ gneporheratd thetabevementitned
co'n’fbéﬁ!hhh%’ﬁ ?ﬁé%‘i formiuta t1 Bfte ‘éﬁﬁlﬁ’i&tetr&? nct‘ﬂgf’é?}énu%algf?ffectlve
arvaceut | ca

r{u repari
a"FQH" $h Gt pres ﬂ@ﬁt’e@f% ﬁ‘ﬁfe @teswpmce&rsg%fwfthe treatment of

. astlana oe GGPD| chpatiarissd irsthtah@n@%@wwawm@mtyﬁ@nﬁéned

°°§ﬁ’?@‘ﬁ§é§i?gﬁ§'a' i"éﬂlﬁ ﬂ*’%ﬁ‘arfwg'ste?ﬁ fioag%gyawrég;q@g@uncauy

eftettivenémaontst ory and obstructive respiratory
conplaints, particularly for the once-a- day treatnent
of asthma or COPD. The present invention also rel ates

In ﬁaomep aseectdhe presemd inveationselatasftotthe abbvarmentioned

h@@ @df&hwswhecﬁ@fwttﬁé a8 ddfﬁ'n&rh@éltsqu@ reldff with' €

oun enera

pharraa%@ﬂg'ﬁﬁ%?@?@@ +116 ERidscaK ptionally In-fiedotm e the Solvates

andforinytisated ieerpsfesent i nvention further relates to
~processes for the treatnent of asthma or COPD,

characterised in that one or nore of the

- Byaasid addibion iselie withqdwapoandisgizhllg aneas;ﬂhbléaalrdus arelmeast for
oS LSRG A HSBIRn,

hWW@é‘i’mId@n v@wom@@e.tfwdrwlafweeh aphesphate,conpounds of
hyammathanésuwhdﬁs@eflwdamﬁafm Fdrﬁal@&tél hg@%a%éiags and

ny{Betroate, hrroBEtE 3h LSRN PR SR
hydimduen:laatet hgdebEnzdyteamdchyafidip-iolueneslilpionate preferably the

hy@RhISREE! ArEBIdnNicRCAFRbERPRaRC higrophSsPRAR! hydofumarate and

hydromethanesulphonate.

By the term "Cq.s-alkyl” (including those which are part of other groups) are meant

‘branched and unbranched alkyl groups with 1 to 6 carbon atoms, and by the term
| "C1.4-alkyl" are meant branched and unbranched alkyl groups with 1 to 4 carbon

atoms. Alkyl groups with 1 to 4 carbon atoms are preferred. Examples of these
include: methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, tert-butyl,
n—penty!, iso-pentyl, neo-pentyl or hexyl. The abbreviations Me, Et, n-Pr, i-Pr, n-Bu,
i-Bu, t-Bu, etc. may optionally also bé used for the above-mentioned groups.
Unless stated otherwise, the definitions propyl, butyl, pentyl and hexyl include all
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exanpl e salts selected fromthe group conprising the
wbyedosasaézyr i de,  hydr obrom de hydr oi odi de, PCT/EP2005/054595

hydr osul phat e, hydrophosphat% '

hydr onet hanesul phonat e, hydroni trat e, hydronal eat e,

hydroacetate, hydrobenzoate, hydrocitrate,

hydr of umarate, hydrotartrate, hydrooxal ate,
thapaesibledsomatie formeidbe grosssinangstion. Thus, for example, propyl

maudé@n@rré;syl %aqwbﬂimm% uﬁ’éiﬁ&%: gg'aﬁ p*l h§ec butyl and fert-butyl

hydr ochl or’i de, hydrobrom
ety dr ophosphat e, hydrofurmr at e and
hydr onet hanesul phonate 30 By the term"Cl1. 6-al kyl "

in whi ch par t f ot roups) are
Atk SRS vl o e Retrent kyRhiiob afis Ui kot
gréugsa . boalkaltgmeps inkedoto tinveother group€l. 4- al kyl " are
nmeant branched and unbranched al kyl groups with 1 to 4
carbon atoms. Al kyl groups with 1 to 4 carbon atons

Thertermr’ &heralsenyl Exiaciuiding thbse mdvch 3% partofiatber gmiupg) denotes
brﬁﬁéﬁéd arﬂr M&BMbh%d élﬂﬁﬁxﬁl‘bﬁbﬁps f?ntﬁ‘étt}ﬂlﬁ cér§8? BFHM% and the term

sSec ert-

"Cae allﬁgeml?')dpngtesﬁggpphem@d aabﬁa@@hgd a&qe@ylwoums with-240, 4 carbon
atémé’rproﬁd&;! thatl th% gazee E%Jiegﬁf &ne BBMbI@ FHo'nG”PI'ésférrgdti g?% gﬁenyl
oreffif e 240 4tz o WoAbG fiatFy. %ﬁ)@@?g jUde; Gf’}ﬂ"YF%Yﬂ‘% PEgREnyl

buteny; Ipant&ﬂybdn reixenWOURRES/ABR6RSe dtatdd THd-Beftitobgopenyl,

buff—.ﬂﬁll ﬁférm Endi %%Qgﬁ%?%élgc;igﬁll ﬁg?%glg g%{ﬂ%ﬁéaﬁsﬁgﬁé WP8lips in

questinn, ThEs: forsaample mm:n utyl, sec-butyl and
1 ﬁr@pénwlahwz pRipeny !5b6té?wi RIBRIdGSAUPS. %}?c{(i@'tj&térpg ﬁﬁ%‘a‘%‘yl qf

th t brid
i B'%Izpﬁlrﬁgﬁl tréég{\io :)It hg:rngroups The ?gfm
C2 6- aI kenyl " (including those which are part of
TGS O D405 T s S BAESRE ERESRE B s
bram;jznedaaﬂumbyanchmmikwl praupsheith 2ha 6waHthem atoees ahd dederm
"C aQI‘ie{?lzyI""ﬁ:iéelggtgstgﬁ% é\%ﬁb%}ﬂ‘%nt?r%ﬂ $!R?P(%gﬁg1f J\ﬁftlﬁ‘zf}% carbon
atoms pevided fhat they ha\t%abl@ﬁstanmlplea&mqalmsfermd arealﬁ,ynyi

| gro@fpb@ﬂw 2 &5 4\6afydn aﬁhﬁbo%ééh Ie@%ﬁﬂél etl'gﬁyf ﬁfbﬂyﬁn Rbutynyl,

Unl ess, ot h rV\/lse st t he
pe'ﬂ?’ﬂgéﬁxﬂe Yy, DBless othend g!%eﬁf@mns PROPYRY, BvynYl
perﬁyﬂﬁldnidme)qaybncmdéwirms@fblé is@n’gafr@tf@ﬁns ﬁf thb5gr6u9§1in Question.

T_h;g‘ lfﬁr e ?'8)(@@33% |R§Iﬁ§§€ﬁ e%r'oﬁfn 3 éJnB Eﬁl? ﬁHfSypyfincludes

' 2= ﬁ’é@‘l @yh)utynylpﬂrm@thyn -propystyhyi- mztkmf-@ﬂmpymdteztc The
term" C2.6-al kynyl " (including those \Nhl ch are part
ot

r groups
- The {erm 3 6-(%/0?03?&%" P ncgud:ng those which are part of other groups) denotes

cyclic alkyl groups with 3 to 6 carbon atoms. Examples include: cyclopropyl,
cyclopentyl or cyclohexyl. Unless otherwise stated, the cyclic alkyl groups may be
substituted by one or more groups selected from among methyl, ethyl, iso-propyi,

~ tert-butyl, hydroxy, fluorine, chlorine, bromine and iodine. Alkylenecycloalkyl
groups are cycloalkyls linked by an alkylene bridge. These include in particular

cyclopropylmethyl.

The term "Cy.¢-haloalkyl" (including those which are part of other groups) denotes
branched and unbranched alkyl groups with 1 to 6 carbon atoms substituted by.
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_ | ene brjdge
_trregliﬂgwne Eﬁ%aéﬂlaﬁﬁ'@%? the scope of the present

20 branched and unbranched aI kynyl groups with 2 to 6

Woaobmrmzafgprrs and the term "C2.4-al kynyl" den
branched and unbranched al kerI groups with Z%EP%P:ZOWOS%QS
carbon atons, provided that they have at |east one
triple bond. Preferred are al kynyl groups with 2 to 4
carbon atons. Exanpl es include: ethynyl, propynyl,
onsLRNMgre halpgen tars.ddy thextenyl'C: iallat'ss otdant brarehed and

uritrah@fbd élk‘)‘fl g‘i‘@upg‘u{gﬁh e féﬁBﬁﬂﬂtomQ W bre ﬁﬁ)sﬂﬁ?éc}’ fé%pne or

I ncl i soneric for

mareﬁﬂu%éééh afpmes Ayl grourrrﬁrwlth fldp 4esarhpn eforps apsypreferred.
Pneferl'etﬂﬁ@lo@erﬁ) BRSO Yte Mg, Eh%ﬁ)’r@}’bartr@&lbrl?prefe&%'IWﬂ%?lne.

E’%nﬁ@?ﬁﬂ%ﬂ%‘%r{ﬁyﬁyﬁﬁg?e@é 'geﬂt?rgybér rnlor gg?lg}/cycl oal kyl "

(i ncluding those which are part of ot her groups)

6
TR G e b g bos YR T of ctfer oihe) penstes
argiyatio Nog wysteom whichonae contain 6 tatl @ darbidrecantelsi Examiolds

|ncﬂ{r@é"%é@yopﬁaprﬁHﬂSApﬁgﬁﬁda@Vqr%ﬂﬁs AFe H%grog{ﬂgﬁﬁed by an
al yi‘?’le Bidge- Wéﬁwydeﬂ wrcwgr behlkbrr ne, bronine and

i odi ne. A kyI enecycl oal kyl groups are cycl oal kyl s
| nked..h n al kyl epe brid These include in
HAb Rt RS 5300 o Heomperatinyenton doncies fluoring, chiorine,
brominetartiatinal Wpless (statet etherwisd) aeriné chioriecartPbiontihe are the
pré’l%ﬁ%ﬂr%r denotes branched and unbranched al kyl .

groups w 1l to 6 carbon atons substituted by WO
2006/ 032627 17 PCT/ EP2005/ 054595 one or nore hal ogen

Ccﬁﬁpﬁtﬁ*rds%f rél%r‘ﬁ‘rulghﬁ W?'hﬁﬁi acldﬁg{%gg el B&gr{ﬂgﬁ@ﬁmﬁp%oxyl

unbran rou n

oroRs: §U S SHeh 3 .grsraing Aurgions a Cowapouysdgyaf general
forguda amay tl’haréfotr@ bé u@ ﬁf@ﬁﬁnﬁf@ﬁf@rrﬁl Qals &6 Mith pharmaceutically

el LS FRRIORGs A0S P e b ok phagonor

aca;sulptxem acdtl-BForgﬂHMSds Ewehta for @ﬁarhﬁ!eamaleic acid, fumaric

acﬁi Eﬁrlréjgérﬂ gtaﬁ'@?iﬁ%c%qbpébeq{cga}cgcﬁsér\ﬂ? scqitgs ﬁﬁg‘r @iq%[r%c#ugcqllg

' aC‘i@Pt@B'ﬁH!ﬂﬁ%@wh@é; a @mfpﬂiléalner earthumetal ﬂsrlydrtydrdesror carbonates,

|
zingaRHnimbniufh kyd@RREeAf or@érﬁé’%@@éﬁ@c{ﬁ% nggrrr b e

i nvention denotes fluorine, chI ori ne, brorri ne or
h f chl
As P el Bl 85 Rl Sy PR B it st b8 S vt i the sats
theseofy drasticulafy fampharinaceytica wseainitel thgr pmrsmlogrcaily and
phﬂn%?&d]é‘éﬂ é/cc‘éfpféﬁ?%(léblts ﬁfeﬁ)é’cﬁs'&@%jéélfce ﬁ’@?'b‘e e&é&gﬁ} on the

e] . .amno functio
one and as physiologically and pharmacologrcally acceptable acid addition salts

of the compounds of formula 1 with inorganic or-organic acids. The acid addition
=sa!ts may be prepared for example using hydrochloric acid, hydrobrorhic acid,
sulphuric acid, phosphoric acid, methanesulphonic acid, acetic acid, fumaric acid,
succinic acid, lactic acid, citric acid, tartaric acid or maleic acid. Mixtures of these
acids may also be used. In order to prepare the alkali and alkaline earth metal
salts of the compound of formula 1 it is preferable to use the alkali and alkaline
earth metal hydroxides and hydrides, while the hydroxides and hydrides of the

- alkali metals, particularly sodium and potassium, are preferred, sodium and

potassium hydroxide being particularly preferred.
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formula 1 may therefore be in the formof internal.
wb3bbejos2H ts Wi th pharmaceutically acceptabl FC JEP2005/054505

I norgani ¢ aci ds such as hydrd&hloric acid, su pﬁurlc

aci d, phosphoric 20 acid, sul phonic acid, or organic

acids (such as for exanple maleic acid, fumaric acid,

citric acid, tartaric acid or acetic acid) or as salts

wi th pharmaceutically acceptable bases such as al kal

Bl RN P 5157 SRR s s

theregf, padiculariunfonpharnadertiogl usH, rivto the phansaolayical

Iy
acl%bﬁ‘t?b?%séiﬁ tAEAF Wélﬂ[ﬁ’ i.ng nfe of E@aﬁ%c?@.oy.’ﬁtaﬁe 5868 rahis

y be converte the $a
PUsRPSS Baludelfgr exasnplpsaicainicsasid chrdroromic acid, aeatic acid, fumaric
o ¥ahielcodic hOg . .
a caitict hdtnaaesulp BRED lé%@(be%gld h@?ﬁgﬁfc?%écﬁ hydrochloric

salts therepof. These salts may présen I
acﬁﬁﬁ&f%ﬂﬁﬁy@ &Pwlcc%ﬂ'é or sitic p%ar Migreypidhess acids may also be
usadceptabl e acid addition salts so of the conpounds of

formula | with inorganic or organic acids. The acid

addition salts nay be prepared for exanple using
Theyidventitnoelatesits the dopupoamdsrin quasiiah, optiohaliyinitiee forivdof the

RGBS 85y TEARBESH R BE A by b dvatos
theyfarm ofthe taytpemess pad &t thedoamof dae free iages pesomespanging acid

- adaRiofissae Yithl SitarkacoRRbally AcBESabId &tidd SHEad IR e%bk@lé acid

- adpRel R S hels i dan (7 examele Byiroshieds pF Riirobromio aci

15

20 .

25

30

or akgarli¢ aeids eauth asdbrdxdmple oxalle Sumasic hdidhceiser whi | e
métﬂgnggtﬁ#%.iigggigand hydrides of the alkali netals,
p arly

articu di um and potassium are preferred,
-sodi um and potassi um hydroxi de- being particularly

o5 AR BRI SES R A e b

mayoive ﬁ)@é&)t@lﬁ% agHuIrg gnastiomaes: &67 in the (R} eu{ifegm. €empounds

in tHeAfORAGS vhdabted o7 in tHe R)BAM R prEFEREQUI cal |y _
acceptabl e salts thereof with an i norganic or organic
acid. Suitable acids for this -s purpose include for

The>commpcrnsis @cordingata e inyelitiobrmay bearepared adialagoaslydo

et ety T eiart Sy ftep g BRGS BRI e known for
examipishiiemc U8 448058 hand i 154829, tbe whiale btwhishds hrtebyur es

incdtpdragFofdféengBy al so be used. 10 The invention
relates to the conmpounds in question, optionally in

the formof the individual optical isoners, mxtures
Theffolldwing Iﬁg@mple@beﬁﬁa@mwrimsgrat? ane @%rﬁﬁthei ;]gresélhle'invention
for cthe .t a rs.and in the form of. 1 ree
with 3 e8ickB s SR iR e ERmpR5rpravsed Byivdy ot
illuptratieacol ogi cal |y acceptabl e acids - such as for
exanpl e aci d ' -
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addition salts with hydrohalic acids - for exanple
wadndsegdsberi c or hydrobromic acid 15 or orgar\i,§T,§5Q0g§lo54595

- such as for exanple oxal i c'® fumari c, di gl ycolic or

nmet hanesul phoni ¢ aci d. The conpounds accordlng to the

invention may be in the formof racemates, but may

al so be obtained as pure enantioners, i.e. in the (R

or (S) form Conmpounds 20 in the formof racemates or

inthe (R formare pref@f(hﬁﬁ%%@e compounds accor di ng

to the invention nmay be preparéed anal ogously to

net hods al ready known in the art. Suitable nethods of
SYNTHESIS OF IRTERMPHATRS exanple from US 4460581 and

4,154,829, the whole of which is hereby 25

i ncorporated by reference. The foll ow ng Exanpl es

Interenadiatieor : frext biveyt (3-aiisdZametabusladdrbimblke present

23,8 P 7 BBou et S S ok ol stbaiate By dfpmL

eth200lic asREda $6IURGH /alEé’ﬂ@@fddﬁhﬁélﬁé predertbif BS g RANENINTKS! at

amplprt Kttt @Eﬁ?“ré o bR Bagure MUEAG OIS sayctga be
detestad uthjn iay@rg r@mﬁoglsaphs Bh@cptamsyisammd)aﬁmd the solvent

[e;;gg%;w*grm ORFETRSHToR ik, 275 R WAL e ooy

bar hydrogen pressure until no nore educt can
be 10 detected by thin |ayer chromat ography ~The
f I .

b_el’mfsm&@jg@copy [I\/HrH] = 203. Internediate 2:
1- (3-am no-1.1-di net hyl - prop§{) +6- net hyl - 1, 3- di hvdr o-

15 benzi m dazol -2-one OH ~"-N NN a) tert-butyl
[ 3- met hyl - 3- (5- met hy|H} Nopenyl am no) -butyl | -carb
amate 2.0 g. (12.9 mol 3f|uo-nitro-to|uene, 2.6
g (13.0 mml) tert-butyl (3-am nox3-

met hyl - butyl )-carbamate and 2.3 g'(16.8 mol)

a) RALRRS [BTheMRONE ey E2 Sitkd-bRgnyiamino)-butvil-carbamate

2.0 g (12.9 mmol) 3-fluoro-4-nitro-toluene, 2.6 g (13.0 mmol) tert-butyl (3-amino-3-
methyl-butyl)-carbamate and 2.3 g (16.8 mmol) potassium carbonate are stirred
overnight at ambient temperature in 20 ml. DMF. The solvent is distilled off and the
residue is combined with ethyl acetate. The mixture is washed repeatedly with

~water, dried with sodium sulphate and the solvent is eliminated. 4.8 g yellow oil.

Mass spectroscopy: [M+H]" = 338.

b) tert-butyl [3-(2-amino-5-methyl-phenylamino)-3-methyl-butyl]-carbamate

4.71 g (14.0 mmol) tert-butyi [3fmethyl—3-(5-methyl-2-nitro-phenylamino)—butyl]-
carbamate are dissolved in 110 mL methano! and hydrogenated in the presence of
340 mg palladium on charcoat (10%) at ambient temperature, Then the catalyst is

separated off and the solvent is distilled off. Brown solid. Yield: 3.72 g (87%}); mass

spectroscopy: [M+H]" = 308.

- ¢) tert-butyl [3-methyl-3-(6-methyl-2-0x0-2 ,3- dlhvdro benZImldazol 1—v!) butyli-

carbamate
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20 overnight at ambient tenmperature in 20 nL DMF. The

Won@)b 165¥ -}s distilled off and the residue is g
i yI acetate. The nixtdre i s washed repea{eép&q054595

W|th water, dried with sodi um sul phate and the
solvent is elimnated. 4.8 g yellow oil. Mass
spectroscopy: [MH + = 338. 25 b) tert-butyl

1.763 (32F amnolpicat-batyh |3- eaehmmd -Bnhetby-Sharsidmine Gtrbthykiauthl]-

'Egﬁ’t“?? HA‘? dise ¥é i %5 FTHR ?%'I"Bﬁtéﬁwg},?ﬂ (12,7 oD 1,1

Qﬂ]ﬂdhﬁt%‘léﬂaﬂdﬁkanﬁi stided DVQIngh‘tLTh’mBhIaanﬂ is alinditled off and the

resii Cgﬁ%}@g g%ﬂm BoBife. en%;sn%gtr.%éfs%%ﬂgﬁédceggm@ Qiith
po §§rgnylgydrpgen sdiphata elulian anghgodine gupridmsolution and dried with
sodlustddipiffle O he rdd Mts%ﬂréﬂatgrﬁﬂ)ﬁbd (%ih%@ oR; ((ﬁc?r%rorﬁ&lﬁéne

w3 TR RS S B mtoR £ 9: Db il hroslib e abiaines is
stirred Wrtbldtathﬂrleth@f by iellosai6/ 032627 20

Vi 32 QUPRISTRES soretfhelpb i) SRy bty -

carbamate are di ssol ved in 35 nL THF conbi ned W th

A sghdionias 1,684 e mnsoltertbutyd IB- metmtlﬁy(lﬁ ragthyh©oxo14h d-dihydro-
beﬁ@ﬂn@ﬂdz@mw M@@ drﬁdﬂﬁ&t@sﬁ Hee L WidkBne iPedrabRiedWith 10 mL 4

molg YA Al I BIORRDR 2nd JAF hP S EH RS C ok 0 BBpRe during

which tivhe anetiitegprecipiidtd sétties euty difter docligtocambieatiemperature the

8019% qgf"g&?&&@@ﬁ'énﬂm‘&%&dgg % &iraﬁ% c{ %tﬁplf:ét#%? Wﬁﬁéi Qﬁid Yield:

tryYr
1.0¢eg (88% Sydrachlatide)i maps spegiroSBRy; [Mrhlsﬂs 5334t r oscopy:

[ MbH + = 334. 10 d) _

1-(3-am no-1. 1-di net hyl - ) - 6- -1 . 3-di vodro-b

Intermediatg s Hi(3-amina-dxmel inoubil EQINS S-diby

behAkiliddrel-2lore3- met hyl - 3- ( 6- net hyI 2- 0x0- 2, 3- di hydro
““benzim dazol -| -yl )-butyl]-@arhamate in 100 nL di oxane

is conmbined with 10 nL 4 hydrochloric acid in
di oxane and then heage 09 Qf 90 m nutes, during
15 which time a white pxecipi t settl es out. After ~

Thtsyml poepﬂred |aaje)qgomalysto sm@hod aaa ﬁpyna Eomm 25 gdAS 5 mmol) 1-

ﬂuéﬁ f?gﬁdh Qﬁﬁjogometm/l begz? S:mg 2, 7r4| ? 1u‘36 'r5 mmol) te tert-b l\éB
amjip-g= mth'Ybb%tﬂ)rﬁaﬂB%'Bﬁtezﬁo% Mass spectroscopy [M+

392.
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N H2NAN/ 1 /X\ "' ~ CF3 a) tert-butyl
wad 2o08BEdeel - 3- (2-nitro-4-trifl uoronethvl - phenvlﬁ,mb?]g;%%%

tyll-carbamate This is pre&lred anal ogously to met
2a) froma total of 3.25 g (15.5 mmol) 1-
fluoro-2-nitro-4-trifluoronethyl-benzene and 2.74 g
(13.5 mol ) tert-butyl (3 25

b) tar-butyB[3 Inobdrtrifluprarae enylémihod-1yedinoethelrpropyll-

g%ﬁ‘g&%pectroscopy [ MEH + 392 WD 2006/ 032627 21
2005/ 054595 E)&)J tert-buty

6.1039 (156 mmel) dert-butvl [fomethuvi2- rpitrerﬂytrailnrpmetmyi -phenylamino)-
buf&i]fﬂa‘i‘@érhﬁie AetdrdgereisPaRRboGaly b thetict SoyWRdia: 5.05 g

95{5 M%ﬁpeﬁr@?c‘?ﬁ}t #4115 B82uor onet hyl - phenyl ani no) -

butyl]-car barmte are hydr ogenat ed anal ogously to

j ucSrom@th ﬂa@sdlhs drCtbgR%l zol-1-
v[){DlomA]eharbamteS (2-o0xo-5-trifluoronethvl-2.3-di hvdro-b
5. 13, 63bg ferblind [R(2aiHd-2 S RABRyP o R8n falrhi) 1

dmp@hrlaaranylh@amamate land ik g (g1 Soneey) hiti-earponyldiimlazole are
reé@téﬂféﬁﬁ’bvbﬁ(élp%b lanélgg &@ n@%ﬁocﬁﬂ)’f Wm{é‘éoféj ;'YiBgdi )4.18 g

car bon rrm eare reacted WO up

W%bl"aﬁlﬁﬂ ff’ﬁcch%/t 26‘) 86i t e soI i d Y| eld: 4.18 g

(78% nMass spectroscopy [MH] = 386.
y 1- (. vl - I f

Premrmb dal@yoﬂslgrtm meﬂﬁo@ 2(1)7fr5mrﬁr89)g (ﬂeﬁ mmmn ;elrt-lpuxyun -

dtrﬁé&ﬂgt:flﬁl-oi? %Ztrlﬁﬁﬁ’ro étﬁ g%ﬂ@ﬂ% 'Béhz,ﬁaﬁagdm}lﬂ 9( zim

- canpagtepée dﬁb@&g pss spert@scopyi M oF

3-(3- am no- 3- net hyl - butyl) 3H benzoxazol 2-one 20 0

a) 1-iodo-4-methyl-nitro-pentane

A solution of 44.7 mL (352 mmaol) chlorotrimethylsilane and 50 mL acetonitrile is

~ added dropwise to 26.0 g (177 mmol) 1-methyl-4-nitro-pentan-1-ol and 52.8 g (352

mmol) sodium iodide in 350 mL acetonitrile. Then the mixture is heated to 50°C for
4 hours, then the solvent is distilled off and the residue is combined with 500 mL

diethyl ether. It is washed successively with water, sodium thiosulphate solution
- and sodium chloride solution. The organic phase is dried with sodium sulphate and

evaporated down. 34.2 g of red oil.

' b) 3-(3-methyl-3-nitro-butyl)-3H-benzoxazol-2-one
~ 1.70 g (42.5 mmol) sodium hydride (60%) are added batchwise to a solution of

’ 4.50 g (33.3 mmol) benzoxazol-2-one in 50 mL DMF, while the temperature is kept
‘below 0°C by cooling. After one hour's stirring a solution of 9.61 g (37.4 mmol) 1-
iodo-4-methyl-4-nitro-pentane in 20 mL DMF is added dropwise so that the
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added dropw se to 26.0 g (177 nmol)

wd 2dBBloddo74- ni tro-pentan-1-ol _and 52.8 g (352
d(’?gu?ny% odide in 350 nL acet®nitrile. Then th%@%i‘%ﬁﬁér/é&sgs

|s heated to 50C for 4 hours, then the solvent is
distilled off and the resi due is conbined with 500 nL
diethyl ether. It is washed successively with water,

terapetiaturetdoies s phode] 5. UTHeomixtamnsis Stiffed mverlightis @ambient

tetpishirBngiHe BHAREIsBIBRG, el reSRyBus BiGh i iotyg acetate

ang washed smecegaivejy withrweatbuand soSidnbelniaidea zolution, aried Wit

g PRSI (5 S e e

SPEEIreToRY: [M?'FH] whib% t he tenperature is kept bel ow 0C
by cooling. After one hour's stirring a solution of
) 5 i odo- 4- nethyl 4-ni tro-pent ane
,,,,, 20X3Z012:00%at t he WD

11 ZD@GL(G%Q&Z(] 321 !WB&WGQE&%I-Z@@%mtmé Pedtfioh destribed

d,5C.
abfis A dRsoed in Tof b Bt and hiroB oty Yy RindRickdlas
catedyst dtib hias fard2(ehours. The estapyst ixcfiltaaee offand thadiliede is freed

o FESRAAH Yo defal i Hy RGN Bl ¥ SO U 9yt

um sul

off @ngl theaeeduemstﬂéeﬂ lnmecs;tose@@thﬂﬁ!wmxtuwwhﬂe splid. Yield:
6.05@ éﬁ?%%mr&eés fnyHFadmé}lﬂew heﬁiﬁgbgﬁg’@&am 1&7°gne 11.0

(3-nmet hyl -3-'ni'tr o- but yI') enzoxazol - 2-one from

the reaction descri bed above are dissolved in 130 nL
Intefrhadiate Hr3i(rgatingShabibgl-biivh)-FRirbenzaiazbbl-one 10

catalyst at 5 bar for 20 hours. The catalyst is

filtered off and the filtratg is freed fromthe

sol vent. 10% et hanol i ¢ hydrocRlogni c acid is added, the

solvent is dIStI||edP{@ff and & hé\ residue. is stirred

in an acetone/diethyl 2 VWi te solid.

Yield: 6.0 g (77% over steps drochl ori de) ;

mel ting range = 145-147C. 15 Interfredi ate 5:

a) ferf-Bui] NO-dinatiyh (2 axbyianzdbix sl ey -prd pyl-caneamate O

4489 8rpioDadFobadthpthod e dispoted n 48 i, PP and ogled

wﬂb am megoe(tlzwﬁderrmb)ecbw gos 893Im@ (fe; 35.6 amoPsodim mdrlde

are ?@d P%{\E i ocgﬁ}g &slut (ég (;/I‘Nesrgagfbmmﬁ'ﬁ)dgsoidlhﬁld[%efo ambient

temperatd@canc hesisies Wehnaiar Boi 61D Log ) W58 o
anﬂhéfﬁtﬂ—ﬁlméth?%ﬁo%gl)lc@rwma@}ind q ernge(rm mmomrﬁtrattiwmmmomum
2d He i

locf él %‘;‘gﬂ‘f’%é aRC xture I5'stifred OV%ITSIght tn'T8hétion is stopped by
the careful addition of sodium hydrogen carbonate solution. Ethy! acetate is added,
the aqueous phase is separated off and extracted repeatedly with ethyi acetate.
The combined organic phases are washed with sodium chloride solution, dried
with sodium sulphate and evaporated down. Purification of the residue by column
chromatography (silica gel; petroleum ether/ethyl acetate = 7:3) yields the desired
product in the form of an oil. Yield 4.1 g (43%); mass spectroscopy: [M+H]" = 321.

b) 3-{3-amino-3-methyl-butyl)-3H-benzoxazol-2-one

18 mL trifluoroacetic acid are added dropwise at ambient temperature to a solution
of 4.0 g (12.5 mmol) tert-butyl [1,1-dimethyl-3-(2-oxo-benzooxazol-3-yl)-propylj-
earbamate in 110 mL dichloromethane. The mixture is stirred overnight and then
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am no- 1, 1-di net hyl - propyl ) - carbamate and 1.97 g (5.3
me,bﬁ@}rabutyl anmoni um |od| de are added ang-{B&005/054595
mxture is stirred overni ght?® The reaction i s $toppe
by 25 the careful addition of sodi um hydrogen
carbonate solution. Ethyl acetate is added, ‘the
aqueous phase is separated off and extracted
the sgdeentdsiistiled bff eThey bil aeretimire is stineddo nltathﬂﬁ(éthmgdmmg which

tire SR G eroctBT G, Which 5 PRG T i /B8 SRS s P e
ether aﬂﬁéllf@@noﬂjbell? sobitl israbtadtaconat ogr aphy (silica gel;
t th

ViehE S O R IR et ASE sbeciotbobl MR BR2). )
(43% ! mass spectroscopy [MtH + = 321. D)

Int8mb&tiatei 81 &-Be o 32'-’h @rd&Q R84 PRAzdRazl-2-0ne
trifTuoroacetic ac:| are a ropw se at anbl en
tenperature to a sol utdon of 4.0 g (12.5 mmol)

tert-butyl
(1. 1 di net hyl - 3- ( 2- ox0 e

carbamate in 110 ni difql
stirred overnight and t _
PCT/ EP2005/ 054595 the selxent ©s distilled off. The

oil remaining is stirred iin diethyl ether, during

which tinme a solid is pr&8npitated, which is filtered
off. After stirring again with diethyl ether and
tratlonbe'e olld's obt ai ned. Yield: 3639
8qenzyl HORBS% FessEsetiEoscopy: [ MH " = '
182!2!10f f@th@hﬁﬂﬁ&didaéle aﬁided dropwise to a solution of 81.5 g (0.34 mol) 1-

(5- B lgfyg]%?&y 2. zgl QquS/ t%;n@ﬁl@tbﬁngryed%)vnaf@h%4%%ogg?f%XﬁﬁPmL
acatiq aeidhewlaild cooling-withithexive Dath, tsuoh piradiipe Jerepératiraaioes not
exgﬁ(ﬁo"ﬁO"dJ F\“Hfféﬂstﬂe gééét (ogcriggmf’ré‘?? Q%?S@fdjrrt%‘ﬁo%?s bPafbient

-3-yl)-propyl] 35
€. The m xture is

ution o

- temeerattﬁ@ywatﬁdmmedmtepﬁeﬁy tpres AhadRedyat iplaerystalisessirom

iso hﬁ&?{é& Blction fi ?g%gﬁtatnﬁa{osﬂég Rith %op%bdrrg)t gggguﬁ%;impwbther
Vi ash & AT BN s Spefoscary a T E dagr £ does et -

two hours at anmbi ent 15 tenperature poured onto ice
, J ystallised from

I Tl
691%@ b24ﬂommﬂl) Ma—belnzglopy-apjwmms nrtrwpbenlvl)-ethaaoge are

cispSiighin TRCE SRRSOy idton TG Brponsqel 1 g hoduum o

charcoal (10%) as catalyst at 3 bar and ambient temperature Then the catalyst is
filtered off and the filtrate is evaporated down. The residue is further reacted
without any additional purification. | | '

Yield: 60.0 g (96%), Ry value = 0.45 (dichloromethane on silica gel).
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20 69.5 g (242 mol)

dedg@m@@iyl oXy- 2- hydr oxy- 3-ni tro-phenyl) -et h%2%6§054595
di ssolved in 1.4 L nethanol “and hydrogenated in

presence of 14 g rhodiumon charcoal (10% as
catal yst at 3 bar and anbient tenperature. Then the
catalyst is filtered off and the filtrate is

c) évmpiyi-attmhzsliown-3HFbenzesizdi@-dnge furt her reacted
At(g'gg H‘%?,Q\yp [r6 Hogfﬁ\%.ﬁ]ghg%ré Pllnto® sdhufib pf #21 § (8.47
> -amqéd@mm!ﬂ PEY-phPRYDSIEHeBe N 889 mL pyr!dme The
rea?ctn@ﬁ%bdur@ reEtREE B B0 AN RONRZ M n2pd%fr‘§d Ohtchite bAd Hefdified

ene are nto a solution of
wﬂ%g;p%a I@(grgfghqoﬁ%ggtg S/g reddish- brov»lfnpsohd is isoiatea wh:ch is repeatedly

reckystaHised ﬂOnﬁethaﬁéMhlﬂXme?add{ﬂBr%Va@itvaféd dh&f?ﬁé@?o get in
reac ure i s heated to
Y'%%@ﬂilg%bf@o(PSsme-{'ﬂgrfaB%%r@ g@éu ‘ice and acidified 5

with conc. ‘hydrochloric acid . A reddish-brown solid

g@%@ : from
209 @1 dnmet). BsacetylsB-beneyioxyrdHebengoxarny-ons and dag(72iymol)
sel@hﬁ!ﬁ‘? aibk%varé ré e MR¥ B-rounY TH MeVpr8s&iod of atiivaRaZMaRddal in

- 2- 10
109%8@9;@%36@ szl naxvam%ﬁ@ida%ilte@do% the golyegt {s/distilled
oﬁmﬂﬂ'the r@eﬁdjlﬁllsumrﬁlbl?éd d\ﬁthaﬁ(Fnﬂ.eéthﬂﬁ@dTﬁ@ ;mﬁtui“@ l¢rreflinged for 15
iV
o NG 160 firdtbn HabR AR R adL g Sl BrefpRiRon
coelcﬂg/ls sucfien filtered |afted 3 fmmfrs and wasked mﬂmihansl arohdietmnybether.
t fl d f 15
Yiérll\relj nﬂ9i %dﬁ%lﬁﬁﬁ%n?%a ed ﬁ?%ﬁgiﬁsagfl v:\?gd cg;r coal .

The solid precipitated on 15 cooling is suction

I'ng range:

6- benzvl oxv 8-(2-et hoxy- hvdr oxv-acetyl)-2. 2-di net hyl
-4H benzof 1, 4loxaz e 00 HNOCH 20 OBn a)
N- (3-acetyl - 5- benzvl oxy- 2- hvdrlpxv-phenyl ) - 2- br ono- 2- e
t hyl - propi onam de 4.
2- br ono- 2- net hyl - pr opi on d
at 5to 20Cto a solutionyof 5. 157G (20 mol)

1 (3 am no- 5- benzyl oxy- 2- hygly oxy- phenyl) - et hanone in

pyridine. After the addltl on has ended the
_)_M—(ﬁraﬁeivlr&bamzmo a2 fydrox omo-2angthvkaren

4,646 (zsaﬁmﬁolﬁ%ré% zrhmeqhh;ﬁrogeﬁ airwormwar@cadhe‘d drdpwischat 5 to
Og(gﬁ%pé;pﬁglogfc? 5. %gp@ﬂ gq [no § bgnzﬁoxy-i hydroxy-phenyl)-
ethanone in 20 mL pyridine. After the addition has ended the mixture is stirred for -

15 minutes, combined with ice water and 100 mL ethyl acetate and acidified with

conc. hydrochloric acid. The organic phase is separated off, washed with water
and dried with sodium sulphate. After the solvent has been distilled off the residue
is crystallised from a diethyl ether/petroleum ether mixture.

Yield: 6.8 g (84%); melting range: 88-90°C..

| ory de_are added dr opw Se
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and dried with sodium sul phate. After the solvent has

wdresosbsst i | | ed off the residue is crystalli '
di et hyl ether/petrol eum ethéP mixture. Yiel dﬁﬁg![-gjz@d?/d%zls%

(84%; nelting range: 88-90C. 30 WD 2006/032627 25
PCT/ EP2005/ 054595 b)
8- acetyl - 6- benzvl oxv- 2, 2- di nmet hvl - 4H benzof 1

b) 8iaceiyk-b1beR mnﬁv-a Bdinmethyb4E-bemeb)1,4]oxazin-3-one

T IRy i S
PTQPQWH@@ §ndr2@7%gl(29 aemob polassbum carbonae ade stirred for 1 hour in
70 ﬁﬂ_eééétbﬁtfrllé ‘ét ?éfléb(%?ﬁlgé][étﬁf@ Q*h%tédﬂl@ is 4 h&o?noflll'teijeéi ghe filtrate is

SUCtlﬁn tere

evagate %@%m esihieds ﬁ@mhm&dwwef@ SHLmlefeﬂml ageiateadter
furthet fkratibni ahb eiftet tid é@l%lﬁma%%éﬁ (Hi@l“llédhﬁf el raad Pfﬁﬁlct is

i Sti crude product is crystallised
Cwﬁéﬁﬁ?gfr o ?|'§%@Ph“£m? Yield: 1.00 g (19%: mass
Yletig eof;)o 9¢tehy, rhdddbpectrad2bpy (kHIng 3p@naelting 48ndd0@8-150°C.
c
6- benzvloxv 8- (2 ethoxy 2 hydroxy acetyl) 2. 2-di met hvl
G-hepndg £ . 3 P 2 ardiedenzo[1.4loxazin-3-
On@mal ogousl y to the met hod descri bed for I nternediate

Th'ﬁé%?&ﬂpﬁée%@ﬁﬁ@g%wy o thegnathosdessribed Fﬁrdptsrmpésaé& P from 8-
acayiss-beAdydyL2,2ra fHettty3-481- bé’nﬁﬂm Bx@5Mr-§-omel r anyl -
H oui nolin-2-one o 0 HN OB 21;
2-acetyl - 4- benzvl oxv- 6- nltro phenyl
Intermediate 8o ifdiemayiesyiSetiraatyd 1 Bi2quinolin-2-&6@ nmol )
triethylamne are add 90 g (313 mmmol)
1- (5- benzyl oxy-2- hydroxy- 3-ini tr ggphenyl ) -et hanone in
940 nL di chl or onet hane ¥ QC en a 20 sol ution of
65 nL (394 mmol ) trifluoro anesul phonic acid
anhydride and 40 nL di chl et hane is slowy added
dropwi se. After 15 m nutes hi rring at -5C the
reaction is stopped by care [ addition of 400 nL
a) aavelyl-dbeatyloxy-Genizoiphienghtriflooro medanmg sulshadiaten

92. '?gﬁt f@%ﬁﬁlfﬁi@ﬂb&a@@}eﬁﬂ UldediE o8 s%fi’l@u%f? (3-Benzyloxy-2-
hy@@m@ﬁt@@haaywethaﬂ@nee@ P4Qenl; dlcdjicsemletfma at -18%C.JEhen a
solt‘i’t’icﬁf MShlgi(_g%?Qﬁr%oiﬁﬂh(gbﬁ@@ﬁe%@% gbé z%é?@ aﬁﬁ%rgdrféhd)ﬁo mL
d'°h|ﬁr05"%théﬂﬂ§ﬁ SlowherRadrnk dioewiss.Afies 12 TaInstRs St5HNG A T

readtion 13- stopped by careful addition of 400 mL ammonium chloride sqlutlon and
400 mL sodium hydrogen carbonate solution. The organic phase is separated off,
dried with sodium sulphate and evaporated down. The residue is dissolved in 150

.mL diethyl ether and then precipitated by the addition of 800 mL hexane. The so_lid

is filtered off, suspended in a diethyl ether/hexane mlxture and suction filtered
again.
Yield: 118 g (90%); mass spectroscopy: [M+H]" = 420.

b) methyl 3-(2-acetyl-4-benzyloxy-6-nitro-phenyl)-acrylate

5.88 g (6.42 mmol) tris-(dibenzylideneacetone)-dipalladium, 3.50 g (12.01 mmol)
tri-tert-butylphosphonium tetraflucroborate, 81.2 mL (371 mmol) |
dicyclohexylmethylamine, 105.8 g (286 mmol) tetrabutylammonium iodide and
32.6 mL (362 mmol) methylacrylate are added to a solution of 100 g (238 mmol) 2-




10

15

20

25

30

35

Yield: 118 g (90%; mass spectroscopy: [MtH' = 420.
WOs008) 3268t hyl PCT/EP2005/054595
3- (2-acetyl - 4-benzvl oxv- 6- ni?Pr o- phenyl )-acryl ate 5.88
g (6.42 mml) tris-(di benzylideneacetone)-dipal |l adi um
3.50 g (12.01 mmol ) tri-tert-butyl phosphoni um
tetrafl uoroborate, 81.2 nL (371 nnnlé
acedylcdrbeandeo trditryPhenvi driflucosmethenesgphanate)in 360 mL dioxane.

Thé RIdcHBH nyikrERsthad 1%?' Qqﬁ)u?é‘ dt 8@% Bnddr 4 ﬁﬁ%g here in
themeth Iacryl@te are a solution o 8
RIS s Abe0 spmbisgEwith 2 L dnethyl ether

anch5ed glmléak@hzﬂﬂtéerxw ﬁnr’ﬂjtés thePsiley gel is suction filtered, whlle
waltihd SRR, DR D LIRS oo Bingg orasnic Phves fiparashed

SUOGEBSipely rwitht hbbtpydeoehlomc atidespdiasecarborvdte Boution and sodium

| chldﬁiee%’!hﬁ'dn SIE% seol\f'é%t?slglshp&roﬁ,ztﬁ?ggg %B‘%ﬁ ﬂ'ﬁt@blsgﬂ gltol}]l)( ethanel

andsihe; sdid gefiltered ol nacbwasfned witb@thawdll e 5 washi ng
Yle[cBBQEE &%S/%Wrﬁﬁséjsr%d?ﬁblsc@ﬁygﬂvﬁﬁhe rTbl ned organic

phases™ are was successi y Wit N hydrochl oric
aci d, sodium carbonate sol ution and sodi um chloride

c) Ssatatyl DbendfiexsB/aeinydrios] Hiq‘iﬁndiinezioﬁéf the residue is

5.0 G2kt gt B B2 a R Bl S Sirep iR Vet
compiped mithcl®OymL [ethafol and3ﬁﬁroger@tez) at 4 bar with Raney nickel as

catdyge ?h% fﬂ?a&gﬁ@ﬁfzéfeﬁh‘\? dha e Arrded Te BEdIRAd Rt 186L 2 N
hydsﬂf(fﬂofa‘c%@fsh The p tﬂwpca&mlhmcpm(mqutmdﬂtﬂred anddded.
Y,epjorm) @@'4%0 trhagé)gbég;rogb@ qMJ,@.n =¢dr ogenated at 4 bar

ney ni ckel cat aI yst.” The catal yst is
separated of f and the filtrate is acidified with 15 nL

d} R2adetyle7-bedryioxy-oHiquinglind2-ofige pr oduct t gat
1. GBARl o] et Befibna £ ubhEiocfly Ay Z0e arp,

suspgndeditet30 miL-diexand and cairbinedneith H52-@(66 mind) of 2,34

dchWrngwﬁ r(]%! WhnZo@ﬁH&ﬂéng%éu%n&u% g)‘éﬂ&é Jor 30 g’unutes cooled
to agihientdampesatuig and stired fp r(asklrﬁmbe)houfs A he-solid is filtered off,

waswedfwum 8ioRafe Ghe YEExORRAEA WOWﬁ[lthth]ﬁnﬁtHéd&lﬁ}e'tﬁanol (9:1).

I
el SR hedvilh Podiciy nERSaSH strarlssdiian drigdavit
sodEumh sdiphate amd evapbrafed, dowasTesh thietrbsidueiasgspemded in

me@ﬁﬁaloﬂf&%d'dﬁd@r%d“‘ di chl or onet hane/ met hanol (9:1).

on 1S Wwashed with sod| um hydr ogen car bonat e
YieldoBdg tift%hmass spactrogeopys dMdiilsal2Bhat e and evapor at ed
down. Then the residue is suspended in methanol,

: fllteedddrled Yj. el d: 64% : nBmss
e) 7=benz : acatyh- 169 %—one "

7.0g(23.9 mmol) 5—acetyl -7- benzyloxy-1 H-quinolin-2-one and 19.0 g (54 6 mmol)
benzyltrimethylammonium dichloriodate are stirred in 43 ml. acetic acid, 7 mL
water and 147 mL dichloroethane at 65°C. After 4.5 hours the raction is stopped

. by the addition of 400 mL sodium carbonate solution and 50 mL 5% sodium

sulphite solution. The insoluble constituents are suction filtered, washed with water
and dried.
Yield: 6.0 g (77%); mass spectroscopy: [M+H]' = 328.

f) 7-benzyloxy-5-oxiranyl-1H-quinolin-2-one
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"Ongnd the orgam c phases are conbl ned and freed from

e) .7-benzvl oxv-5-(2-chl oro-acetyl)-1 H quinolin-2-one
W@gogﬁ,cgz 23.9 mmol) 5-acetyl -7-benzyl oxy-1
H-qui no?2 in-2-one and 19.0 g {54.6 mol) PCT/EP2005/054595
benzyl tri met hyl ammoni um di chl ori odate are stirred in
43 nL acetic acid, 7 nL water and 147 nL
di chl oroet hane at 65C. After 4.5 hours the raction is

6.8 gdppSdmminy) - ben@ﬂt@tty wzcnforé%etpt UEHDIiA - &wateeplaced in

A, D 5A Bt V2 v

borphydrigat €he nBBuemnis dirieeldor 30 ehidutes, thep 437r?|%0f arm5 snolar

SO?%L‘%@'%S% lt@%ﬁ%‘;é a'dd%%%nd t‘h% Jpixture is stitred for a further 4 hours
W\Q@l%b@@@bsateﬂo P@II*J@M@UBY%MB@Q’heethg’e(S_BOmbmedI wyith
sodiup® BRIGHAE $oRitioR, fﬂt?a'r&ﬁ 2nd % Et)ed]regb%‘éhwtr[‘et%gpne are

uran
aC@L?ﬁ%/?%@byﬂm]fwamA Hgqus& oresnafi solid and the organistasesare
coﬂﬂlﬁwéﬂ arﬁdlfr@edi $rofit ther RIVGr! TRO rdBidil RSsushBRdedR rﬁbth@ﬁoﬁ
suBii ﬁ? ar. aqd ﬂm hydr oxi de sol ution are added and t
ﬁt?& f’? t4"fed for a further 4 hours s wnhile
Yidddi4ng g88vwimtss epditerscoppnjpestill wr294. The mixture is

conbined with sodiumchloride solution, fil tered and
extract ed reeat edly vvlth et hyI

Bimidazol-2-

~the solvent. The residue is suspended in nethanol, _
suction filtered and dried. 10 Y| eld 4.8 g (89% ; nass
spectroscopy: [I\/HrH]+ = 294. IntgfFedi ate 9:

y-1, 3-di hydr o- benzi

1- (3- am no- 3- net hyj yout vl ) - 4- 4
m dazol - 2- one HZI\I%W\ 52
4- met hyl - 4-ni tr o- pent'an- 1- ol Ng(00285 mol ) nethyl
4- et hyl - 4-ni tr o- pent anoat e "HI ssolved in a 6:4
m xt yre of THE/ et hanol (1000 rTL) The solution is
a) dupelyidmitra-penteadi-ehnbi ned with 24.2 g (0,571 mol)
50' tm métr@mﬁétﬁw %ltﬁ:-gemanaatb atreldlésdlvedwmanm

migys BLEHFisinaol(FOT B2 e Spion fredled 4 Giand combined

witbvat.2igg0t5 Hiomal ittt dhéomitky. Fhen 1.6 540 5Fdanoloxlithiurt ur e

bog%ﬁilﬁ% a[?‘g %sé Pgtéﬂ%'#e? ﬁwte Bértél%r]g stirEd Edrggﬁ mitfutes at -10°C

and then heated overnight to amblent temperature. The reaction mixture is stirred
for 6 hours at 60°C and overnight at ambient temperature. It is combined with
water and adjusted to pH 6 with dilute hydrochloric acid. The solvent is distilled off
and the residue is combined with water. The mixture is extracted with

“dichloromethane, the combined organic phases are washed with water and

ammonium chioride solution and dried with sodium sulphate. After elimination of
the solvent the product is obtained as a yellow oil.
Yield: 40.0 g (95%); mass spectroscopy: [M+H]" = 148. .

b} 1-iodo-4-methyl-4-nitro-pentane

70 mL (0.544 mol) trimethylchlorosilane are added dropwise at ambient
temperature to 40 g (0.272 mol) 4-methyl-4-nitro-pentan-1-ol and 81.5 g (0.544
mol) sodium iodide in 350 mL acetonitrile. The reaction mixture is filtered,
evaporated down and combined with diethyl ether. The organic phase is washed |
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© 300WAL eTHAAd Bidrf rﬂxﬁﬁrgiiﬁégrﬁd g;r(tﬁﬁ(%@

wat er and adjusted to pH 6 wth dilute hydrochloric
woaobslozzéhe solvent is distilled off and the resi i
combined with water. The mi 2fure is extract edp%ﬂ%igﬁo%o?msgs
di chl oronet hane, the conbi ned organi c phases are
washed with water and ammoni um chlori de solution and
dried with sodium sul phate. After elimnation of the
witlh gpgignt bistiphite sdiution ismdolatar, rdriddeendafraed fromv the Isolvent. Yellow
oilLYield: 40.0 g (95%; nmass spectroscopy: [MH + = 148.
.30 b) 1-iodo-4-nethyl-4-ni tro-ﬁent ane 70 nL (0.544
Yieleh15p.4 g {R%hyNess spentiasaney:dMeNautet2tit.opwi se at
anbi ent tenperature to 40 g (0.272 nol)
tan-1-ol and 81.5 g (0.544 nol)
JBING  acetonitrile. The reaction

85%ipotassiurh hylidWidey selutiore PRRPBADET oA iastienli Ssidtion of 25

o (GBSt ik ebaiaboaitkes DF  héndt it (678 mob
iodemethiapiei are asideddropwisadandethe mixtiré edstarat! Gverright atambient
te"?%g%tta%:@‘%g??g . %?% Ilg-pé)}?i&! 9§t03§3e 9ndl stift8d%r JSSour. The
preoipfiated angdict is filteregdodh washed avibesateoand siriech hydr oxi de

. Yieglgbg_gj ?E)B@éérﬁr%%) S&C%B%CW:)[M@IJaQq%Q. to a solution of

2-am no-3-ni tro-phenol in 200 nm
DMF. Then 11.1 nL (0.178 nol) i odonethane are added
d) etinyd pi@-mettaxg-6-hitrorpbdniyl)ecdrbamiate r ed overni ght at

1791 Kb N SO AR
temperadurs oz selutiern afi23.8i g (0. 142 exad)R-ofdthoxya8méitch-phedylamine in

spect r.oscop V- Al yrF AHavs temperature. The

solvept f?e‘iiﬁ@w’-%f And hs: meide ip-stiged avit isoprppaned. dudng which time

a yatioh) sdlidi i€ previpitaredyYiel: @50 § 189S Aass asﬂétqféaseé@pwr =

241at reflux 15 tenperature to a solution of 23.8 g ‘
(0.142 nol) 2-nethoxy-6-nitro-phenylamne in 300 nL

T esT aue— SR SO , duri whi ch
25.0 540104 ryel) AWl Eoiathoxy-prio-pheaylecarbiiiclaredissolyed in
400%??$ﬁthaﬁ§§%@.ﬁggq?§ﬁ6;ﬁiﬁl)s%gﬂ;lggs%gtaéé%qgagn?gpgmxigre is
reflyxed) Oégﬁwﬁ’c hegerstign Buxibe i5-gyaeaiated dawpasembingdavith
soditins satbondtd solutiéiand filtsicaamhe aqlidbusd pHaddisTbpfestldly extracted

,withscﬂ&llgro?n'lkgtgaﬁé %ngqﬁlg %o%wnetcp 8rgrgnfg [%aes_elssawe washed with sodium
- chloride solution, dried and evaporated down. The residue that crystallises ouf on

standing is stirred with isopropanol. Yield: 13.0 g (59%); mass spectroscopy:
[M+H]" = 211, |

f) ethyl 7-methoxy-2-oxo-2,3-dihydro-benzimidazol-1-carboxylate

13.0 g (0.062 mol) ethyl (2-amino-6-methoxy-phenyl)-carbamate and 10.3 mL
(0.074 mol) triethytamine in 100 mL diChloromethane are added to a solution of
8.20 mL (0.068 mol) trichloromethylchloroformate in 50 mL dichloromethane while
cooling with ice. After 4 hours stirring at ambient temperature the reaction mixture
is poured onto ice and extracted with dichloromethane. The combined organic
phases are washed with water, dried and freed from the solvent. The residue is
stirred in diethy! ether. ' o '
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refluxed for 3 hours. The reaction m xture is

wEynposabed down, conbined with 25 sodi um car be®gE®oosi054505
solution and filtered. The ueous phase is repeated ?

extracted w th dichloronmethane and the conbi ned
organi ¢ phases are washed with sodium chloride
solution, dried and evaporated down. The residue that
Yield &0 41 (6256 mass apﬁctresmw: R4+HE s28F.red with
|sopropanol Yield: 13.0 g (59%; nass spectroscopy:
: 3 f

4. 01@(1)7 ﬁmﬁ(ﬂ) @@&l m?héthekmtoxo 2 3-d|hydro—benz %zol -1 n-dciarfooxytate in

t
DMF e B S %ﬂ?ﬁ%%&mﬁ%agﬁﬁgaﬁﬂw dBshat Rhmmol)
while bemgcdlédwith $ie (e tsath OfAfteB 38 nifilitdsCa 881GtiIGPHI 5.2 g (21

T RO BT A N M el 5

OV%mighé at ambigpd tempemtutee Theaeadétiom mixtirerie dilited rotneater and

<R i) ) R0 M 0L SRRSO L gy vter,
dﬂ%ﬁhamﬁ freed fratn the selvell Jbatl remeinieg iscirifies] bysaHrematbgraphy
on @ @ﬂd@b’djei %bru?ﬁ &%Qﬁh@/%%@? ?acét%té’%?ﬁo‘f@rﬁ&%l@%%%(;%

S spectrosc

ma&-‘:sﬁeﬁté‘ﬁ%’ﬁ rﬁe | -3-nitro-butyl)-1

3-di hvdr o- ben2| mdazol 2-one 4 09 (17 nmol ) et hyl

1 4593(4,.8 |namobzl-megwo>@11 (ﬂﬂrme)hyl-\ﬁhm:tre tmwhg &dmyém lvendwntdaeol—Z-
ond 6R @i§§$lved\fr¥ ﬁ{etl?é?hdrbﬁgﬁﬁr@eﬁg{éﬂ SO b9F :ngpﬁ p?%%ge f

entane I n

Ra%\%n%:h%' lfFF‘?t%t@Wts!S separatay ofbitbe solyent i distifisdaitand the -

restdémne disehed |ﬁfe¢hérﬁﬂ1@thyﬂfbdﬁldﬂcl)écﬁd | TheisoWehts Hetdliminated by
acetate. The conbi ned

n ract ed.w
cisiplBh B ne Sob4 EESlnint bt ieCivuRRabrorEnolr  ed and
Yiefd: 8ciigf{42%, hiydrombloriele);. masespadtroseopy: M)t s 3000i fi ed
by chromat ography on a silica gel columm

(cycl ohexane/ et hyl acet ate gradient). Yield: 0.5 g
grangdiate 195 4-(Sraminod (I-Hutg Hb-methag%-3-methyl-1 3-d|hydro—
benkihR=28l-29ng- et hyl - butyl) 4- met hoxv 1

~ 3-dirhvdro-benzi m dazol - 2-one 15 1.
nmol ) 4- met hoxy- 1- ( 3- msthyl 3- nij
benzi m dazol - 2- ohgNar wed i n net hanol  and
hydr ogenated at 3 bay\in the présence of Raney

‘ni ckel . The catalyst is s_epa;}ﬁt d off, the solvent is
distilled off and the resi®ue i's dissolved in

et hanol i ¢ hydrochloric acid. The solvents are:
elimnated by distillation and the SO|Id remaining is .
stirred with isopropanol.

(4.8
yl')-1, 3-di hydro-
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20 Yield: 0.6 g (42% hydrochloride); mass
WOPesEI288C OpY - [I\/H-H] + = 300. __Internedi ate 10pa1/EP2005/054595
1- (3-am no- 3- net hyl - butyl) - 80 nmet hoxv- 3-met hyl -1
3-di hvdro- benzi m dazal -2-one HZN\ ~ "N 9 WO
2006/ 032627 30 PCT/ EP2005/ 054595 a)

5- met hoxv- 2-ni tro-oheny) -nethyl -amne 83.5 nL (167.0
a) g%ﬁngm%z-ga]izpmhmm!mthyll-mnlrm‘ met hyl am ne in THE are
83. Qq'ﬁLe@l 67‘5{5 5 Hb BT b2 rihé}taf sSlugér’j f?%émﬂ%@w THE e added

ro-a

dr OBWtS&tgu lflnff' sa(B%ﬁamQOﬂ)r3~ﬁw0ni-ndr03ameabam hainé g (9RH2 mmol)
potmseiilmfc%rb@'ueﬁé iith OO LY BicRioE¥hethaMed ThB PhixeRsTR %ﬁﬁédeemgm

e se i s washed successi ve

L
and feBrcom e R AIRE 16 araanié Ahase és washed ausasgsively with
watey apd rammdnldm/\ﬁhloer!‘@ solatib®vdriggPandley aiéUrlﬂJWrﬁ The yellow

so!@6%@'{&?’@@%{)1%({%@@%&%%&% ng)g 445 mass spectroscopy

[M+H]fret188xv- N- 2- net hyl - benzene- 1; 2-di anine 12.5 g (68.6
mol ) (5- met hoxv-2-nitro- phenyl) nmet hyl - am ne and

77.39 g (343.0 nmol) SnCI2 2H20 in 200 nL ethanol are
4-eethoodycdN fZomethvirbensene dieminéon nixture is washed

12.9igt (B8 TPRAMEN %@ﬂ{&k@ ﬁﬁb%opua;{w ﬁlb{%éﬁ%déaﬁd 77.39 g (343.0

S CO

mmafi Bkl ?E@Péa%rﬂt @fﬂ%ﬂeﬁrﬁefe&we d forb h@uréo‘.lﬂa@ ﬁ%aptlon
mixbrgdnivashéhodth sodiurneatiemharé souten, Sliteret hedl eaasbrhtetiagbwn.

Thé‘ fed L}qu gémp\fﬁﬁm_h’l gaierl%'gne e%ac%ec? w%h(ethyl celits. *The

spec 7
conghined hrganid phasasyare washediwith waksndiied dad fieed fione thzosolvent.
01|8 0 g (52.56 mml)

N- 2- net hyl - benzene- 1, 2-di am ne and 8.7 L

. XY~
Y’9|@6§ Q)@(-ﬁ%r/réb MAsS %QW‘IO&W% [W@]dré‘%tved in 100 nL

20

25

30

35

di chl oronet hane and added dropwi se to 7 nmL (58.00
l.chl orof ormate in 50 ni
droshenzigidazol2ene i s stirred

8.0 g\(62 rﬁeglntnoﬂ) 4«um1hex31 NtBmsthythernzenetihBdignoine ethdi 8)7 onl

(63,08 Tt RO itk R HfSoletrlp Jof Nap LRGP Rank; i added
dropwisedo il €68 90rmmed) tdahinrometbylcbloadformagte indi0 miLi s
dichibronidiAas. t'fhéjlte%'bﬂ A nﬁit?@! is SE rildbvetnighPat dmbent (SRfserature,

t
the@BS@fe{ﬁﬁitﬁ) ige rv@tﬁwnqeftsa%@ Miih-dichipraneethangy The cambingd
orgéh@ﬂh@@és Bretvashedwith GWatélo dhed adhd(R@porabd doXt TheirgMaining
solid Y& LtirfiS GitR da&ﬂﬁ Lth, 2 5 9 (14 mmol) °5-methoxy-1-

Yield: 4.2.g (45%); mass spectroscopy: [M+H]" = 179.

d) 5-methoxy-3-methyl-1-{3-methvi-3-nitro-butyl)-1,3-dihydro-benzimidazol-2-one
1.1 g (28 mmol) 60% sodium hydride are added to 2.5 g (14 mmol) 5-methoxy-1-
methyl-1,3-dihydro-benzimidazol-2-one in 30 mL DMF while being cooled with the
ice bath. After 30 minutes a solution of 1-iodo-4-methyl-4-nitro-pentane in 20 mL
DMF is piped in and the mixture is stirred overnight. It is diluted with water and

- extracted with ethyl acetate. The combined organic phases are washed with water,.

dried and evaporated down. The solid remaining is stirred with diethyl ether.
Yield: 2.7 g (63%); mass spectroscopy: [M+H]" = 308.

e) 1« 3—amino-3-methy|-butvl)—5-methoxv—3-fnethvl-1J3—dihvd ro-benzimidazol-2-one
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25

30

nmet hyl - 1, 3- di hydr o- benzi m dazol -2-one in 30 nL DMF

WOV&bDé/@azbﬂ ng cooled wth the ice bath. After p8g/Ep2005/054595
mnutes a sol ution of 1-iod8!4- met hyl - 4-ni tro- pent ane

in 20 L DW is piped in and the mxture is stirred
overnight. It is diluted with water and extracted
with ethyl acetate. The conbi ned organi c phases are

2. 7\gShemmel) B-ngthexy-33nethyi-d 3smethyls3mitrarb eyl dsdinymine:
be%id?zb%@'dﬁgsg%gsg (44. gg?:egrot)%mgmé .ﬁgggm ?tﬁbﬁbﬁare
feﬂmx?fé 04 3-The Ieowm@wtwaﬂegdmypm@r@ddwm
sodilirg -dagirate d@mﬂbn anditeld. 2PRG(1PHEG2 éxiPdcted with ethyl acetate

an i ORI o OV, Phases StRov s/ 1SSil watergisd pod freedifra the

solebr- Tlln@mlduajtamd;sdem gthandl.and the cétutionnsodbmbived vidth

ot bl deeBP el PR beiTanieh WBlsd dfiesapd"

remginingis stirrasbwith diisepropyletheand fi | ter ed. The filtrate
ial d the conbi ned
Y'%S%%%Z@%%ﬁ&%ﬁ%@mm vvater dried and freed
fromthe solvent. The residue is di ssol ved i n et hanol

Intedddiate 130844 ia@inb -fRfpjipea 8- AuoRt NeietAYI-1,3-dihydro-
b hydr ochll ric acid. After the solvent has been
—%@\gﬁﬁleé’—age f the solid remaining_i's stirred with

di i sopropylether. Yield: 0.7 g (2999 ; nass
spectroscopy [ MtH] + = 278. fer nedi ate 11
3-(4-am no- 4- net hyl aRent -l -methyl -1.3-di hy
dro- ‘benzi m dazol - 2"Be
.(4-fluoro-2-nitro-pheny
mol ) of a 2 nolar solution of mephylanine in THE are
added dropMAse with cooling, to 25 g (157 mmol)

4-f pphenyh-otethylersingnd 23.9 g (173 mol)

157!06’1 o Mmd?)aéf*%PQ% at So13fih %n%tmr@fn%%wsre ddveed

ure I's tirred overni at "a

t |
droBWises With coeling.rie B {16 eval) 2 #rfaﬂucubgﬂtﬁ@lae%@ganur 39
(1 7mheq wtés!rs[umfcgrbor@te 811300 thLE¥iBMBFcthefafe\Mhe fgure is

stlrr(egg%emlg‘aﬁgt @Bglgp}. {%@gg§\ l%r%@%'fi%ex (I‘qri\%hee:d)w% wa?er +§e

orgénitiphase-iswhshed wjth-eater,elviedlail eiaporated down. The residue is

stirred with diethyl ether.

Yield: 18 g (69%); mass spectroscopy [M+H] =171.

b) 4-fluoro-N-1-methyl-benzene-1 .2-diamine

22 g(0.12 moI) (4—ﬂuoro-z-nitrd-phenyl)—methyl-amine in 250 mL ethanol are
hydrogenated at 4 bar hydrogen pressure with palladium on charcoal as catalyst.
The catalyst is separated off and the solvent is distilled off. The oil remaining is
purified by chromatography (silica gel, hexane/ethyl acetate gradient). The product
is obtained in the form of an oil.

Yield: 9 g (50%); mass spectroscopy [M+H]" = 141.

¢) 5-flucro-1-methyl-1,3-dihydro-benzimidazol-2-one

13.0 g (92.1 mmol} 4-fluoro-N-1 -methyl-benzene-1,2-diamine are reacted with
trichloromethyl chloroformate analogously to the method described for the
intermediate 10c. After stirring in diethyl ether the product is isolated as a solid.
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15

2 g (0.12 nol) (4-fluoro-2-nitro-phenyl)-nethyl-am ne
wa200@682621. et hanol are 25 hyd gogenat ed at 4 ba@CT/EP2005/054595
hydrogen pressure with palladiumon charcoal as
catalyst. The catalyst is separated off and the
solvent is distilled off. The oil remaining is
i ed by chromatography (si I ,ca gel, hexane/ethyl
Yleﬁg&% 3%(05@@&%)398%0,9% *H] =s1&bt ai ned in the
form of an oil. Yield: g (50% ; mass spectroscopy
O ) . .

Firg) @ 0I52410K)3.9. mrrmxb)rao%rsbdmmhmddom itP0i0HNG, 6 g

(178 S SR R0, 20 ST Bhfes o

solutiereoh2 dige1. 8 monol) Afftuaro-demethyhd, 3-dihgdretgnzinideeol-2-10ae in

DW@%&%{?@H@%@?Q@ e oﬁ/ghgﬁ’ht of/ tQﬁﬁy%%Ztu?@ then

pougd @ntewatasyand ewtrgcied-with diethyl et er. The organic phases are
evapdrhteddowr ARd fﬁél redidut :ﬁ%&lﬁhta‘ﬂrsﬁd Wo?n %g?dﬁﬁetﬂleﬁ'\%lb’v’t 84
0- benzi m dazol yﬁ rﬁ] rst of all
(483 MESE FRPCBRSCAR {)ﬁ? G5 2580 then. wi th cooli ng. 4.6 g
s (17. 8 ml ) 1-iodo-4-nethyl-4-nitro-pentane in 10 nL
i s ’ Methyl-1.3 \ In4|dazo|-:2-one

1 8@&6 an"emléédtuom-‘!mnﬁthw-é-(ﬁsfnethyt 4mrwenh1)g118 chinydro-
beiRRbI- g%ﬂéelﬁ %ﬁ m%t'i‘l%ﬂ gogjé’h‘aféd"ﬁlt £ba ﬁﬂ?drogen

extracte or gani ¢
pressufsovish Banaywickehas Fﬁ@'YSésT%éatﬁb’SP @cﬁepéf% Ozfswc{f?‘sm
so!béﬁtﬁé aRrilled bRT In ofidet & prbp&r@theﬂ@cﬁ‘d&%md@ﬁ%resudue is

00@8 é(\’fﬁﬁ%%“h’e%r}ra/hy‘ﬁ’@ﬁ&‘?ﬂ agidip digtylethet ny) -1 3- di hv

Yiel: o‘r Bgr(SB% thydchloried; meltidggalige 6225r2129°C; mass spectroscopy

. [ngg %?ol met hyl - 3- (4- met hyl - 4-ni tro-pentyl)-1;

20

25

benzi m dazol -2-one in 50 nL nmet hanol are
hydrogenat ed at 3 bar hydrogen 15 pressure with Raney
ii-fiudr&. 8 AREHYRY, Pihyard
e I Sti n order to prepare t
benzieidazel-21aN€ the residue is conbined with ethanol
and hydrochloric acid in dieth)ﬁ er. Yield: 1.5 ¢g
(83% hydrochl ori de) nelting ra 225-228C; mass
spectroscopy [ MH
3-(4-am no- 4- net hyl - pe tvI) 4- 1
3-di hvdro- benzi m dazol - 2- one CE}V

ar o- 1- met hyl -

- a) (3-fluoro-2-nitro-phenyl)-methyl-amine

Reaction of 2.0 g (2.6 mmol) 2,6-difluoro-nitrobenzene with a 2 molar solution of
methylamine in THF analogously to the process for preparing Intermediate 10a.
Red solid. Yield: 1.8 g (86%); mass spectroscopy: [M+H]" = 171.
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H2ZN~ "N\ \ | o0 a)
wo Bodibirero- 2- ni t ro- phenyl ) - mli hyl - am ne 25 Reagiigpaosfos4595
2.0 g (2.6 mol ) 2, 6-difluord-nitrobenzene with a 2
nol ar solution of nmethylamne in THE anal ogously to
the process for preparing Internediate 10a. Red
solid. Yield: 1.8 ¢ (8699 ; nass spectroscopy: [M-H + =
' oetndbes PABENEP2 005/ 054595 - b)
Reéuétldrhcaf%\'gﬂ(ztm Mol PEIREIE2lnifro PrRAY N SnERINGhi Wit SnCi, x

- 8.0 47 . |
2703 2pPhrging 1. Préihad deseribartlon inteamediatend Ol Rescib x

Yiekti205 §¢68%:0 masé Spédirostbpirqmdgseridaed for
Inter%gdi aot9+e 10b.pRed oi F?iniglﬂd: 4.5 g (68%; nmass
spectroscopy: [MtH + = 141. 5 c)

c) dHladroet-methytet, Bdintird-benhivddezdi@rgnari dazol - 2- one

Prpef @Gt 45 el PofndiE o Lmethykhenzens: 2diaming
analegausty teethRadettiod cieisbidbed tor Intetraediatt #be@ Bro®o.soBd.own
Yie?zﬂ?'f%gg (%%*Azl)rﬁésélsﬁe&rds%ﬁ%:; [MALHS =Segct roscopy: [ MeH] +
4- 1| ubro- 1- met hyl - 3- (4-nmet hyl -4-nitro-pentyl)-1.3-di hv
d) 4iflgoleenaidthyl & Q-metional-nito 113 @ifvdrofbénAdiidhZol-2-one

Prepated s A 8,42 mmqlL4ibrsd ey dlipydrg-benzimidazol-2-
ond analogmushateethe rddthoddbt preparing Int¥érmatdiatel 10d.0Y 16826il.

; . . + 5 + _
Vielf 157 8 0E6KH IREEP kpoctebdy MM S220%)

-nmet hyl -1, 3-di hvdr o- benzi m dazol - 2-one A sol ution of

) Z(Maffho 4B -pentyl)-4-fluoro-1-methyl-1,3-dihydro-benzimidazol-2-one

A SO0 06 B o EBD B0k KB - Ry Rsnesd o
dih%roioefmﬁ%?twﬁ%ne i tﬁ'&ﬂﬁmc? is’; hydrbg?mftea t%m SeharthyBeoyan

ni Cc er se at | on. cal al V.S
prefS i gh i bleents BT Rahay Bickel. Wier Sebatatgh afthe catavst
hydngchlondhacidiiinl digbing etipértiatadded sTHe hydroelloridé precipitated édfiltered

. g . ; _ . r e
o gl Bt 19 80 AL GERRIE b TR £ 9389792 mass
Spestrmmrﬁwdd]m@%avams General nethod 1: 1 nmol
of gl yoxal al dehyde or -acetal and 1 mmpl am ne are
stirred for 30 m nutes

SYNTHESIS OF END COMPOUNDS

General method 1:

-1 mmol of glyoxalaldehyde or -acetal and 1 mmol amine are stirred for 30 minutes
_in 5 mL tetrahydrofuran at 50°C. The mixture is cooled to 0°C and under an argon

atmosphere 1.5 mL of a 2 molar solution of lithium borohydride in tetrahydrofuran
is added dropwise. The mixture is stirred for 30 min at 0°C, combined with 10 mL
dichloromethane and 3 mL water, stirred for a further hour at ambient temperature
and then filtered through kieselguhr, eluting with dichloromethane. The eluate is
freed from the solvent and the residue is purified by chromatography if necessary.
The benzylether thus obtained is dissolved in methanol and hydrogenated with -

- palladium on charcoal (10%) as catalyst at 2.5 bar and ambient temperature. Then

the catalyst is separated off and the crude product is purified by chromatography
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in5 nm tetrahydrofuran at 50C. The m xture is cool ed
wot2o08)6z28pd under an argon 3Q ,at nosphere 1.5 mHeT@Hp28052054595
nmol ar sol ution of |ithium bdrohydride in
tetrahydrofuran is added dropwi se. The mi xture is
stirred for 30 mn at 0C, conbined with 10 nL
di chl oronmet hane and 3 nL water, stirred for a further
(revsae pheserasetonitiie/watargradient with Q Hérrifludroasatic adid)agh
cry&iafRel §vBEetofltil N9 Wi th di chl oronethane. The el uate
is freed fromthe solvent and the residue is purified
by chromatography if necessary. 35 The benzyl et her
Gehbita nghed ped i s di ssol ved i n net hanol and

1 niO SRR G . B AR o OIS Ak s eriRa 5T

ethanoladnddsheadted @ Far@t Hie séltltua:m forivieal isrstided lﬁmmha:houmt 70°C

anitichodbibsbib AHhBRR I HERI e et AagRErara g @ pupod

sodjuradiaselydiiderthe mixtare is stirpent traSchours at antipient temperature,
corﬁBMéH %*’Iih! S ?qnll. gﬁﬁ%ﬁeﬂgﬂ&ééélﬁnaﬁwdﬁ% sHﬂIPH dnd s%rréd Jora

oxal a r -acet

ur@ggg@ ﬁaauteﬁnTBe mxtuezﬁ Wafﬂtﬂre%HHOHglaﬁbmwnv%de fh@SIc)
rep‘éatedly washed Wi d.@wl@:bh{étﬁﬁlné/ﬁfetmr heur e3hpdifed @6\Wn and

iSSP R B SHBRRGo S0E el Hered -
915 tThe behjybcoraphomm thust oletainedris dtssmveddti 40 enl metindnol ead

[ t '
hycbbbehlad vih ol iuPh S ABRERT ol Eablist 95R 13 MlieRhy8Klre.
Then thecgatalystip <§lltgfeda¢fﬁﬁﬂd1 therfibetelis quaporaied dowspeat edl y

washed wi th di chl or onet hane/ net hanol 15 1, evaporated

TR B G

propviamu@m hh@mx@@mmedwdsow &Hcﬁerﬂd[ 1 ﬂoi@zuﬂs maé hanol
and hydrogenated wth palladi umon charcoal as
catal yst at 1 bar hydrogen pressug)e 15 Then the
catalyst is fil & Ooffo,;{mdthe ate is
evapor at ed down. H 1
© 8-12-f1.1-di met hyl= < - di hydr o- benzi
m dazol -1-yl)- prop 1 nol - 1- yd ro t hyl ) - 6- hyd
roxv-4H benzof 1.4l oXazi n-3-one OH )~O OH H ~-N
HNIT N ~ /N1 20 O&QHThe conpound is prepared
according to general method 1 from 357 ng (1 mmol)
6- benzyl oxy- 8- ( 2- et hoxy-1, 2-di hydr oxy-ethyl) - 4H benzol
The campetpd is prepatedaerording tqgep@raimt od 1 from 357 mg (1 mmol)

| 6~bén£ﬁoﬁ5Ffo(Q A& 2L diRydishy -cthyTRE A enbo Pt Mok sihB-BRé ahth233
mg ( mmol) 1 FS-amlno 3-methyl-butyl)-6-methyi-1,3-dihydro-benzimidazol-2-one.

Yield: 170 mg (31%, trifluoroacetate); mass spectroscopy: [M+H]" = 441.
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25 Yield: 170 nmg (31 % trifluoroacetate); mass
WOSes3283T 0Py : ['\/H'll + = 441. WD 2006/ 032627 3PCT/EP2005/054595
- PCT/ EP2005/ 054595 Exanple 2
8-(2-[1, 1-di net hvl -'3- ( 2- ox0- 5- trlfluoronethyl
3-di hvdro-_ benzi m dazol - 1-yl)-propyl am nol - hyd
- 6- hvdr oxv- 4H benzo[l 4 oxa2| n-3-one 0 OH
.1 gthy~342 trifilgBrometk Brdiimadredenzimidazol-

-vﬁfmﬁébﬁéﬁﬂwd]ﬂ ws&@btﬂmt@%@dﬂoxvcﬂ%é%rmléiazm ohe
et hoxy- 1, 2-di hydroxy et hyl)-4H benzo[l 4] oxazi n- 3-one
and 287 ng (1 1- ﬁ
ami no- 3- net hyl - But yf ) - -trmfluoro\!\@thyl 1, 3- di hydr o- be
trifl uoroacet at e) SS spma—ﬂ' = 495. 10
Exanpl e 3: :
842- (1, 1-di net hvl - 43 2- oxo- benzooxazol - 3-vl ) -butyl am n
et hyl ) - 6- hvdr oxv-4H benzo( 1, 41oxazi n-3-one OHN OH HN
Prelahfediacdardihg t8génemal Metl’ﬂ.‘f@ﬁ)fromh 357 mg (1 mmo 6- benzyloxy-8 (2-
ot T Rl £ Bzt 2for by 3K e Abrhger mb (1 mmo) 15

b- benzyl oxXy-38-
nzi m dazol - 2-0
ol - 1- hydr oxy-
amoemathyldbulyl rethifucrpaetiyl) 1, 3Hdinydesrbomzimidazd!-Grenear e

ViefEBURY (RORONMLORARAER Hhils SRk day: ALY < s

ydrog tic eaving o
group an oil is isolated- fron1mh|ch the product is 20
Exdgthplai BHinidthPH (P oRB-RESHOREOAB htyBIR6]-1-hydroxy-
ot t.ur Yi b: & rrfluoroacetate);, nmss
O z 0xa 2006/ 032627 36

- PCT/ EP20051054595 Exanpl e 4 -
1 8-(241, 1-di net (3 t hyl - 2- oxo- 2, 3~di hvdr o- benzi m
idazol-l-yl)-(}wf/\?l o H -
propyl am nol - 1- WN H benzof |
, 41oxazi n- 3-one ’ )/_ : '

0
0
OH

357 mg (1 mmol) 6-benzyloxy-8-(2-ethoxy-1 ,2-dihydroxy-ethyl)-4H-

benzo[1,4Joxazin-3-one and 287 mg (1 mmol) 3-(4-amino-4-methyl-pentyl)-3H-

benzoxazol-2-one are reacted according to general method 1. After hydrogenolytic
cleaving of the benzyl protecting group an oil is isolated from which the product is
obtained by stirring in an acetone/diethyl ether mixture. Yield: 161 mg (29%,
trlﬂuoroacetate) mass spectroscopy: [M+H]" = 442,
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o 0, ~O OHN HN OH Prepared according to general
wombbroske2r f rom 357 ng (1 mmol,). 6- benzyl oxy- 8- (FET/EP2005/054595

et hoxy- 1, 2-di hydr oxy- et hyl ) -4H benzo[ 1, 4] oxazi n- 3- one

and 233 ng (1 mmol) 1-(3-

anmi no- 3- met hyl - butyl') - 3- et hyl - |

3-di hydr o- benzi m dazol - 2-one. Yield: 270

Example 4 8=-HNokdinethyl-3(3gmethylid-pxo- 213rdmygﬁgxbgngmldazoi 1-yl)-

~-4H-benzol1,4loxazin-3-one

: - propylam nol -
roxy et hyl ) - 6- hvdr oxv- 4H benzof | .4l oxazi n-3-one O,
OHo OHN HN NN 15 The targef cbHmpound is

obt ai ned accordi t ’ math from 357 ng (1
nmol ) HN
6- benzyl oxy- 8- ( 2- et -1, 2- y rox hyI ) - 4H benzo[
1, 4] oxazi n- 3-one ahdz219 ny nmol )

1- (3-am no-3-net hyl -Qutyl ) -1, 3 di hydr o- benzi m dazol -

one. Yield: 187 ng 4%; mass spectroscopy: [MrHt =
427. 20 Exanple 6: 84241.1

S AT B

ethaokwaa&-dmysrqueethylﬁ% mnm[HN]wamm&onﬁmndisa\QO Mo}

@tﬂ%\%@( g%@regﬁrl R@ﬁﬁg&&ﬂgéﬁ]ﬁgﬁoﬁgﬁ?m )
8y %g- mass spectroscopy: [M+

acc

Yledad b?ewzmg

et hoxy- 1, 2-di hydroxy et hyl ) - 4H benzo[l 4] oxazi n- 3-one
3 4-

OH

The target com'pound is obtained according to general method 2 from 357 mg (1
mmol) 6-benzyloxy-8-(2-ethoxy-1 ,2-dihydroxy-ethyl)-4H-benzo[1,4Joxazin-3-one.
and 219 mg (1 mmol) 1-(3-amino-3-methyl-butyl)-1,3-dihydro-benzimidazol-2-one.
Yield: 187 mg (44%); mass spectroscopy: [M+H]™ = 427.

Example 6; 8-{2-[1,1-dimethyl-4-(2-0x0-2,3-dihydro-benzimidazol-1-yl}-
'butylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1.4]oxazin-3-one

0]
O OH H |
HN NX\_/\N
, )*N
. d H
OH

25 .
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Yield: 192 ng (44% ; mass spectroscopy: [MH =~ = 441.
WCb2088/030808 7! 7 PCT/EP2005/054595
8-{2-[1, 1-di net hvl - 3-(2- oxo-HBenzooxazol - 3- vl ) - propvl am

i nol - 1- hydr oxy-

et hyl } - 6- hvdr oxv- 4H benzo[ 1, 41oxazi n-3-one 0O O CH

~~0O FINN N~ OHio This is prepared according to ,
Prepaied accerging gererdimethindyfrom 3omp (4-mmol) 6-benzyloxy-8-(2-

etH@ﬁ?ZIYQ-_@Wd%Ky?etﬁS/Wbénz”d[qi,iﬂky%iﬁ:(ﬁfe'%cﬁ 23R ZRINGI) 1-(4-

4] oxazi n- 3-one, an 20 ) )
amgl_o(- :"aﬂﬁ?'ﬁgp%ﬂqmﬂv@-ﬂﬁwafwggném*w@m| -2-one. Yield:
Yiek® 1 920mG42496)f miabs wpectasstiopye)M+HEsS4snect roscopy:

[ MFH] ' = 428. 15 Exanple 8’ ' :

7-{2-[1, 1-di met hvl - 3- (2- ox0- 2, 3-di hydr o- benzi m dazol -1
Examble 7: 8-{2-1.1-dimethyl-3-(2-oxo-benzooxazol-3-yl)-propylamino]-1-hydroxy-

[ef) LOO 1 - -~ et hyl }-5- hvdr oxv- 3H benzoxazol -
et ARK Hq 8] DS gt 202
5- benzyl oxy- 7- L- diget hvl - 3- ( @ 2, 3-di hydro- be
nzi m dazol - 1-vi%j,r‘b01 JFF H ?l

Propyl am nol - 1-
ng (1 mol)

5- benzyl oxy-7-(2-e y- 2- hydr oxy- acet - 3H benzoxazo
| -2-one and 219 ng |(1 mol) ‘

1- ( 3--am no- 3- net hyl --Butyl ) - 1, 3- di hydr o- benzi m dazol - 2-
one are stirred in 15 nL ethanol for 1.5 hours at

8QC. Aft | t ' 5 t 80 2
Thi S PTORASEH AR B R P Bedc HOR AP 1 W8 (Lrahe-| 5
beszyloxyes-(2-@thdxyhb ardihydrbey-etrati4iememzal]exazin-3eors amdagzo

t r tion, stirre
gl il e s U BE I et peR i et el e |
YietdirdZhagd 42%s tiffucspacatate),.gnass specteascapy HMetHy F 428.

~acetate, the organic phases are dried with sodium

N | -2-one 343

| sul phate and the solvent is_distilled off, The residue
Examolg 81 4241 Asoimetibd Poxoed 3 dibvasohersmmigezosinle
: Qrg(p?d?ﬁiﬂbﬂgfﬂt@i’dx@ylifs-m'drbﬁESElelberﬁ?ﬁxém-Z—one _
| I Chl or oet hane/ met hanol gradient). Beige solid.

Yield: 340 ng (6@%; mass spectroscopy [ MtH + = 503.
b) G

7-(2-[1, 1-di meth\)“-
-vl) - propvl am nONg|
hvdr oxv-et hyl }-5-h

H
Obx 0y 2. 3- di %P‘o- benzi mi dazol -1

N N
H benzoxaz o@ one

a) 5-benzyloxy-7-{2-[1,1-dimethyl-3-(2-ox0-2,3-dihydro-benzimidazol-1-yl)-
propylaming]-1-hydroxy-ethyl}-3H-benzoxazol-2-one

343 mg (1 mmol) 5-benzyloxy-?—(2-ethoxy—2—hydroxy—acetyl)-SH-benzoxazol—27one
and 219 mg (1 mmol) 1-(3-amino-3-methyl-butyl)-1,3-dihydro-benzimidazol-2-one
are stirred in 15 mL ethanol for 1.5 hours at 80°C. After cooling to ambient
temperature 80 mg (2 mmol) sodium borohydride are added and the mixture is

- stirred for 2 hours. The reaction mixture is acidified with 3 mL 1 molar hydrochloric |

acid solution, stirred for 10 minutes and made alkaline with potassium carbonate
solution. It is extracted with ethyl acetate, the organic phases are dried with
sodium sulphate and the solvent is distilled off. The residue is purified by
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320 mg (0.64 mmol)

wdbzdoenzyd2oxy- 7- { 2-[ 1, 1- di net h%l - 3- (2- ox0- 2, 3- dpdwyels065/054595
benzi m dazol - I -yl ) - propyaam no] - 1- hydr oxy- et hyl } - 3H be
nzoxazol - 2-one are dissolved in 12 m of nethanol and
hydr ogenated wi th pal | adi um on charcoal as catal yst
at anbient tenperature. The catalyst is separated off

chigmatogaphy|avesaesilica geb colusan(dietdaionathans/methanoBeragkent).

Be +$cg|<ljlYieﬁ&i 23401151@ (B8%)5rhYks sPBEFoSRPT [MIFFOPB0EM

8-{2-[3-(3- benzvl 2- 0X0- 2, 3-di hvdr o- benzi m dazol - 1-vl)
b) 74211 di-aimtatigl-3-(2-ox0-2,3-dihydro-benzimidazol-1-yl)-propylamino]- 1—

hveloQp.Y 'g | - -hvl_rI XV-eth I] - 6- hvdr oxv-2, 2-di net hvl -
i&@ﬁ%—%%%- & H N HN NN 150Ha)

32(1nqgaetha41 numGl) Selvénzylxyt - (2- B, belimethyl332 dixbvai8-aityenz i
befifffiiaserd ‘*’Sﬂ SbrpyAhYL-Dydrogy ekt benzaxazol-2-one are

d:sgol(yggim} 124p b}frmqe nolmdzlwdr@gemtedgv@mlladlum on charcoa[ as

|1 5pgng {gﬁ'{)é oxiasqspectroscopy [M-

' cat@ﬂfs%?él‘hﬁiérﬁ 'iémBé‘Fa%r’edﬁ' ﬁ mgb{]irs%ﬁﬁﬁ & bg'&‘ndQEe filtrate is

frogf Fprh hecephymabeiei . b

HJ'ox@42, 3-di hydro benzi m dazol -1-yl)-1, 1- d| met hyl - pr opyl

] -carbamate obtained from the reacti on i s then

treated with trifluoroacetic aci d/di chI or onet hane in
Examlagl&{Z&-é’.hﬂbenz é2- ca?. dih ér b :dWQb1-VI)-1 1-d|methy!—

-1, 1-di rrethyl
propyl am nol D}?% :
2-di net hvl - 4H enz[l ne\ 385 ng (1 nmol)
6- benzyl oxy- 8HN2. etqox’ drexyMacetyl ) - 2, 2- di et hyl
-4H benzo[ 1, 4]0 and 423 1 mol)

' H=but yl ) - 3-

1- (3-am no- 3-neth
benzyl - 1, 3-di hydrolQenzi m dazol - 2- one are reacted and
" wor ked up accordi na to so general nethod 1. Yield: 39

(6% trifluoroacetate); nass spectroscopy [ MtH] + =

tertelhlztal k[ 1 |methyl -3-(2-0x0-2, S-dfhydro ben2|m1dazo| -1-yl)- propyl]—carbamate
berJrzyl cHIo’F@E d ﬁdt@@éﬁh%ﬂ%m&xlaé ‘é"ré’éﬂrr@@ B%ﬂh}_%ﬁ‘lrt Ry dhibient4

4] oxazl n- 3- one

tenggerature in dimethylsulphoxide. The a?yﬁ}lion product *tert—bu?_I [é (3 %enzy| 2-

oxd—?(lﬁdim'rdftﬂbanﬂﬁf dm/z*oi-btwy’d N=dinetie/igropaitaphmadte dbRirtidirom
the r(cjilzactlor(le Pszt'henqrea?ed wntR treﬂuoroacetlc acid/dichloromethane in order to

cleave the protective group. Mass spectroscopy [M+H]" = 310.

b) 8-{2-[3-(3-benzyl-2-ox0-2,3-dihydro-benzimidazol-1-yl)-1,1-dimethyl-
propylamino]-1-hydroxy-ethyl}-6-hydroxy-2,2-dimethyl-4H-benzo[1,4loxazin-3-one
385 mg (1 mmol) 6-benzyloxy-8-(2-ethoxy-2-hydroxy-acetyl)-2,2-dimethyl-4H-

- benzo[1,4]oxazin-3-one and 423 mg (1 mmol) 1-(3-aminc-3-methyl-butyl)-3-

30

benzyl-1 ,3—dihydro—benzimidazol-z-one are reacted and worked up according to
general method 1. S
Yield: 39 mg (6%, trifluoroacetate); mass spectroscopy [M+H]" : = 545.
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The reaction of tert-butyl
wd paezbeaet hyl - 3- (2- oxo- 2, 3- djghydr o- benzi m dazaiT/HP2005/654595
propyl]-carbamate with (chl oromet hyl)-cycl opropane and
pot assiumtert-butoxide in dinethylsul phoxi de at
anmbi ent tenperature yields tert-butyl [3-(3 10
h 2- 0X0- 2 3 d| hydrzo ben2| rrtl)dazol

1 19d|ﬁ1elmwfpr¢d$\ﬂamiﬂ@111aﬁ\rd?6xxﬂéﬂ%06 hh/éro?d/ﬁﬁ\#sénﬂm 4loxazin-3-one
treating wth trifluoroacetic acid 1n dr chlor onet hane.

Mass spectroscopy [ MtH + _  274. 15 b)
8-{2-f3-(3-cvcl opropvl nmet hvl - 2- 0Xg- 2, ?rd-l@vdro benzi m
dazol - 1- vl )-1 t vy

propvl am nol - 1- vdr th)H} 6- hv o v-4H benzof 1, 410
xazi n- 3- one 1 %0 N
- 6-benzyl oxy- 8- (2- ¢ y-2- hy OXYy-ace

1- (3- ani no- 3- net hyl {put yl ) - 3-
cycl opropyl met hyl -1, 3- di hydr o- benzi m dazol - 2-one are
dlssolved in 8 nmL ethanol 20 and stirred for 1.5 hours

SRG1,83%iRY b%lmldazol-zone
Th%ﬁ%ﬂﬂféﬁn QHEVI 151 1T¢'B§“\‘YJ53 (2&3 : ﬁrf@hyctomnzgn'd%@ 1-yl)-
prdp?ﬂ@brmﬁnmamltﬁ fl:hllcﬁofﬂné'tlfikrl)c dﬁﬂb[y)fobhnd af@Ipatassium-tert-butoxide

in diRIRAISORAS B Sinbieht eSStk ideS etk bt BRG T °

cycﬂm:afoaylmetlsylfﬁaldmﬂaﬂ%dlhytjm -benmimidazphisd)-1.4 dmpﬂndmempyi}

carﬁtﬁxﬁ‘la*i’é( T r@g&drgfécw% ﬂl‘&fgb (ﬁﬁen ; ﬁéﬂé%ﬁﬂfm?g@% efegl@@éi By
tre%tlﬂﬂ:)‘@m @’tf Iyoroagsetic Aeid i d!@hlmmthamé\ﬂé%%%ﬁlwow [M+H]" =

o74lebenzylation is carried out analogously to general
nmethod 1. Yield: 77 ng (26% .trifluoroacetate); nass
-spectroscopy [ MtH + = 481. 30 Exanple 11:

b) §{2-P3-13-cicldproplyimbthgh2-2x0203-Jild/dio-bedrienidarti1ny dindethyl--
5] IN-3:008 dr oxv-
16&n1@/00}5 mrholal6dJanzonHygij(ZaelhowyQ-Wdafoxy-goehymfii-h 2- one
berﬁB{fQ%Qﬁ%%ﬁhe%dD@{ A% AP 93 3-drhifbL 3ty Buty-3-
cyclopsenylmesiyl-153-Lhydo-bepzimidazal-2sone agsdisgolved in 8 mL ethanol
and stHr&Y fror. 5 e g aBIE. The\thikture is left to cool to ambient

ten?pbe 5 lr%&'%o%lgpg wnt?]r 15y (t()rgln'?mgl) 568 umrboroﬁygnc?e Snd sfitfed for

a fuithe2zlydursy The oeactisnyrhixfure dgiacidified vathoh enola2Bydrgchloric acid,
stlrﬁe %Zq%rﬂ?gﬂ@s argc?1 rr]adguqlkﬂne W|£h .otﬁ)g.al aerrll)tznperﬁe OIsolu'ﬁioh2 Ethyl
aceda’@ |ara@dedzanduheuaaupaa@aha$e w@namsdmﬁmaﬂl@ratlon through
kicb&I58H. dHRbryhhit pHask WVRYES bR thelsdNdHti® thb rdsidte is
suspended in acetonitrile/water. The subsequent debenzylation is carried out
analogously to general method 1. : -

Yield: 77 mg (26%, trifluoroacetate); mass spectroscopy [M+H]" = 481.

()

Example 11: 5-{2-[1,1-dimethyl-3-(2-0x0-2,3-dihydro-benzimidazoi-1-yl}-
propylamino]-1-hydroxy-ethyl}-7-hvdroxy-1H-quinolin-2-one
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The reaction mxture is conbined with ethyl acetate
waoaaeds/@z262mol ar tartaric acid,,. during which tipd/@r2005/054595

solid is precipitated. The solid and the aqueous phase

are 10 separated off and water, dichl oronethane and

some net hanol are added. The aqueous phase is

extracted w th.dichl oronet hane andythe conbi ned

di chl or onet hané>~pt eS  ajie dried a ﬁreed fromthe

solvent. The re co@pined h hydrochl ori c

acid in ethyl acetq S e stilled off

and the residue i§ rred i“n ethyl ate. Wiite

solid. 15 Yield: 8773y (38% hydrochlorlde); mass

spectroscopy: [ MH 'oiF 513. b)

5-{2-11, 1-di net hvl - 3- (2- ox0- 2, 3-di hvdr o- benzi m dazol -

-yl) - propvlan1no| 1-- hvdroxy- ethyl} 7- hvdroxv-1

: i I

2-b%8- Z@-@ﬁﬂ dro- benzrmldazoi 1-y1)-

- ] hydroxy et hyl } 1
12+mgmmd|3| mr-rR)leeh;demyc Bl-ci)ﬂnadszl 1dqairdlinsbbrmedt 25 mg (0.570

o] PSSR AUHPIRER £ B RrlERa Y Epdablio. mL
lSOB@PQF@‘t&!@ cembingd andirradiated with migowaees for rmiinuteseat 135°C.
Thd rééchaﬁ ?ntkt%ré ESE&QnBih@HWﬁEH éftﬁgr ace%tg Elyede strhﬂaf gﬁﬂaﬁe Beid,

I
duréngs\sh'fi t'¥“ﬁ %fgghg % ﬁ)cte@% TW&OB@ ang rth%i épueqgsghass are
spatet] rmatdrwwlormé&%ne\@dm% AteEnol 4te added. The

aq%%%g% R ORiaciEd WSl Broheethane Apg fhe campingd

dicllodirgtbane phases are dried and freed from the solvent. The residue is

corﬁﬁiﬂéﬂ P@itﬂjf)}alroéhléﬁl a&.d% V&ug%gﬂ'af&%lsﬂv%ﬁph ﬁthﬁhéﬁdﬁa‘ﬂ the

resiglugis stirred in ethyl acetate hite solid

Yiekt: BFHY (36%; ﬁydrbchroﬁae)é\me?séépécﬁogé’dﬂww@jwmg, 3-dih

vdr o- benzi m dazol - 1-
vl)-1, 1-di nethvl - butvl am nol - et hyl } - 4H benzof 1, 4] oxazi

‘b) m{BFbﬂdlm@WI 8112(63(065.3 dTli‘m'lrﬁJ behzimidazol-1-y)-propylaminol-1-

L

| - met hoxy- 1, 3- d| hydr o-
de and 120 L (0.733
71 mgiD)129rmmdi)/T-@|¢na§aloxyr55{2F[ﬂ 1-dimethyl-3- (2-oxo-2 3-dihydro-

benzimidazol-1-yl)-propylamino]-1-hydroxy-ethyl}-1H-quinolin-2-one hydrochloride
are dissolved in methanol and hydrogenated at normal pressure with palladium on
charcoal as catalyst. The catalyst is separated off by filtration through Celite and
the filtrate is freed from solvent. Stirring the residue with ethyl acetate yields the
product in the form of a solid. Yield: 31 mg (52%, hydrochloride), mass
spectroscopy: [M+H]" = 423.
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10 THE are stirred for 30 mnutes and then conbi ned
Wanopeo2eer ng (0.666 mol ) 6- ,, PCT/EP2005/054595
benzyl oxy- 8- ( 2- et hoxy- 2- hydr oxy-acetyl)-4H benzo[ 1, 4] o
xazin-3-one. After 2 hours the reaction mxture is
cooled to 10C cooled and 60 nmg (2.76 mol) [ithium

4 _, 2 4 !
benzhmih:lazellhwl)th 1Jcﬁnﬁthmneﬂammem\mamibeﬁh@ﬁeﬂb§azm3 -one
extracted w th di chl oromet hane and the conbi ned
organi c extracts are dried and freed fromthe
sol vent. The mapRi Nng-i s di ssol vedN n et hyl
acetate and agj tO}H)HZWIth hy¢ loric acid in
ethyl acetate. ) StN ) >
Mth d| oromete/dlethyl et her.
Yield: 130 nmg (35% hydrochloride)y” mass spectroscopy:
[ MPtH + = 561. 2009
6- hvdr oxv- 8- { 1- hvdr oxv- 2- [ 4- (4- met hoxv- 2- oxo0- 2, 3-di hvd
ro- benzi mdazol -1-vi)- 1
a ﬂ-rbéh i) ?obkﬁ dr@y-204 - £ithdx i PEoRe I 8ldhvikebaarifidagik-1-

!- 1-l {u_t ity an -_ dizgshenzol,dloxazing3-one 5, o o 3.
20@1 n‘@(@rﬁﬁ?bmnmlhmﬂ’&t:bJawimWS}méthM—buinMametmxyﬂ 3Fd|hyajreet

B e

THE are gired for 3 minutes pad then ﬁ@mhmedpvvlﬂ*sgw &g 6 mmol) 6-
ber?z?!cﬂ&yyéﬁ(Z-Emeylﬁ-ﬁj?&@xﬁfaEe%[&%Gn 1'4]8xaz;rt\J390rfé 'Plffeﬂz%ours
theerpﬁ%o%l@gqtt;q%éns cgg|qd§o 1%@0@?ec£63| 8% 7 Ingnru(gl(jI I|th|um
bor’ohyhirdxtdﬁhi@ra@tﬁéd Tivesaixtpreds sirsedfoyr: onbN‘uUtﬂrht ambidnt t¥@perature,

the e 0 C BTG Bl e TTRe B phase o,

exteactedivith dinqiﬂoromethane and the combined organic extracts are dried and

frePfid Q}%ﬂ}en% e oﬂré'm%hﬁ@t %ﬂaﬁBWeﬁ' ﬁ“@tty?l c@fa'?é! bhd 4busted

to [;h? Eﬁzg fq(%}?ﬁzrllcnécm_j (l)r? gthyl acetate. The solvent is drstllled off and the
restueds %ﬂir@@v@tfmi&ﬁmforﬁéﬁl‘éhéldﬁetﬁﬁtéiﬁ@w 3-methyl -1, 3-di hy
vield: §3050 635 oa P Srochiads) SPsmsnscyoseany I = 561.

benzo[l 4] oxazi n- 3-one according to the nethod

RSE O enditfiddr 61 -

g 3 i B 340y dr o- benzi i da
| -8-01- - -
13@8{%@ Zﬁ?)m?‘n& 6 benzyloxy 8- {(] ha/droxey %);4 ( thoxy XVo:{xo -2, 3

hyl - but v
dihydypberzinidazalt- %nbn dpmethyl butylamino]- ethyl} 4H benzo[1 4]oxazm-3-
one hydrochloride are dissolved in methanol and hydrogenated with paliadium on

charcoal as catalyst at normal pressure. The catalyst is filtered off through Celite,
the filtrate is freed from solvent and the residue is stirred with ethyl acetate. Solid.
Yield: 50 mg (45%, hydrochloride); mass spectroscopy: [M+H]" = 471.
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O~-OOHi HNHNO OHa)
WB008/6336PDXY - 8- { 2- [ 4- (6-f | uorg- 3- met hyl - 2- oxo-RECTAERbObB/EE4595
ro- benzi m dazol - 1-yl)- 1s
1. 1-di net hvl - but vl am nol - 1- hvdr oxv- et hyl } - 4H benzof 1, 4
loxazi n-3-one 200 ng (0.754 mol)
0- 4- meth)4l -entyl)-5 fluoro-1- meth [ -1,3-di hy
qIE . DHNE 3aneths %62, 3-dihydro-

be:ﬁﬁnﬁﬁa’&omwnﬂ G-dim%ﬂWI-@&W:ﬁn(rﬁ ethvi} 4H-benzo[1,4]oxazin-3-one
et hoxy- 2- hydroxy-acetyl)-4H benzo[ 1, 4] 0xazi n-3-0ne are -

reacted anald)gousl y to the nethod descrl bed for

Exanpl e 13a. e~bi napgpurification i argi ed out by
20 chr omat ogr, : SI|'|[I ca gel co | Yhel d: 164
ng (449 ; mass §PETH op + 63. b)
8-{2-[4-(6-fluo nmet hyl £ 2- oxo- 2)& i hvdr o- benzi m da
zol -1-yl)-1.1-di ngt hyl -

but yl am nol - 1- hvdgxv- et hyl } - 6- hvé}oxv 4H benzo[ 1. 410x
azin-3-one 25 164 ng (0.274 mol)
6- benzyl oxy-8-{2-[4-(6-fl uoro-3-net hyl - 2- oxo- 2, 3-di hyd

Prepared from 1-(3- amlno—3-methyi butyl) -5- methoxy-S-methLI -1,3~dih dro-

bergatobF N At berr it P thon o huaude droxy-
bermog1 dipuaziny3-voe tdeeording tootheanethiodatéstibed Exd;‘mam)maa Mass

Ymibt £hgscrude product is stirred with ethyl
spe}é?rg@lgéﬂéﬁ )[MHH; Isz}gectroscopy [MtH + = 473. 30 WO

2006/ 032627 43 PCT/ EP2005/ 054595 Exanpl e 15:
Exﬁ"nb[é'{44‘8(-{_Q-IHLMOHLRJT§-‘3T#HHNI-22O>@1232d|ﬁV(ﬂ'o bent2|m|dazol- —vl) 1,1-

diml h!v(i_r!o- agnzl 3;1(1??2&' - 1-ﬁ ! _gl R

OHN ~OOHFi NN I I /
6-benzy|oxy-89 (7(ﬁ4uoro 3-net hyl : X0- 2
3-dihvdro-benzh da oI- -V
1, 1-di net hvl - bu - r - <4H benzof 141
oxazi n- 3-one

N
, O)r\

OH
a) 6-benzyloxy-8-{2-[4-(6-fluoro-3-methyl-2-oxo-2,3-dihydro-benzimidazol-1-yh-
1,1-dimethyl-butylamino]-1-hydroxy-ethyl}-4H-benzo[1,4]loxazin-3-one
200 mg (0.754 mmol) 3-(4-amino-4-methyl- pentyl) -5-fluoro-1-methyl-1,3-dihydro-
benzimidazol-2-one hydrochloride and 237 mg (0.663 mmol) 6-benzyloxy-8-(2-
ethoxy-2-hydroxy-acetyl)-4H-benzo[1,4]oxazin-3-one are reacted analogously to

~ the method described for Example 13a. The final purification is carried out by
- chromatography on a silica gel column. Yield: 164 mg (44%); mass spectroscopy

[M+H]" = 563.

b) 8-{2-{4-(6-fluoro-3-methyl-2-0x0-2 3-dihydro-benzimidazol-1-vl)-1,1-dimethyl-
butylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzol1,4loxazin-3-one

164 mg (0;274 mmol) 6-benzyloxy-8-{2-[4-(6-fiuoro-3-methyl-2-oxo0-2,3-dihydro-
benzimidazol-1-yl)-1,1-dimethyl-butylamino]-1-hydroxy-ethyl}-4H-
benzo[1,4]oxazin-3-one are debenzylated analogously to the method described for
Example 13b. To purify it, the crude product is stirred with ethyl acetate. Mass
spectroscopy: [M+H]" = 473.
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200 nmg (0.663 nmol)
wa0pgozaskno- 4- net hyl - pentyl ) -4- f1 uor o- 1- met hylpdT/eP2008164595
dro- benzi m dazol - 2-one hydrochl ori de and 237 ng
(0.663 nmol ) 6-benzyl oxy-8-(2 10
et hoxy- 2- hydroxy acetyl)-4H benzo[ 1, 4] oxazi n-3-one are
0 I th% nethod descrlbed Eor

gel colum. Yield: mMass Spectroscopy:

[ MFH + = 563. 15 b)

8-{2-f4-(7-11 Qoge rret(-h_yl-z oxo- 2, 35diaxdr o- benzi i da
zol -1-vl)-1 1- ﬂbmst yl -

- butyl am nol -

41loxazi n- 3- one 68
7-fl uoro- 3- et -g-oxo 2, 3-di hyd
ro- benzimdazol-1-gk)-1, 1-d i et hyl- butyl am no] - 1- hyd
roxy-ethyl }-4H benzo[1, 4]oxa2|n 3-one are

debenzyl ated according to the nethod descri bed for 20

b 1
e “*m enzol
|

a) @b@ﬁﬂl@wl@l?z fﬂ"’-ﬂ%lfd éJn@éthVOﬁLo&Bﬁz 5. r@beHﬂﬁﬁdéz%l 1-yl)-
acet at e. i 1
1,1-§ - m ﬂﬂ:quroxv;‘ethw} j for

200 (0iB63MTA) 3-tmamnmauﬁ§mwbeﬁwnm1ﬂmré . n@twﬂ 4-aiihydro-

BR8-S 85 W AL A7 23 PPREEL A i S
ethgx;y: 2ywdtatypanetd -4¥i-bereof ti4loxakin- 3—beerammo‘teabemﬂo@5usl§a to
the $Rethbd d¥sciie foF ﬁ%ﬁﬁrﬂg]@éﬁlagl Sa, aﬁ%’ ‘i’linaf ﬂﬁmcabon of the

03|t|on as a

Pfoéﬁ?t# radiediyt byehrpmn ét095§rp*i'ﬁ i Acilicaegel colugn.
YieRliB8trag CEL(%); niddsspettoBeoS qMIHRNE$63f or exanpl e i nert

di luents such as cal ci um car bonat e, calcium phosphate
or | actose, disintegrants-such as corn starch or
b) 123I4a67cﬂmrods migithndker oxd39, sdiblad @sh&izmnidazok1-gb! Bl ideethyl-

but) SN h SRR D SRIRESL UM LRAHE Pt Blpeand or

S 1 ucTayrTiy 1T erTasty

68 m (Dm|2dsramo¢)e6 benz»d@()aaf{ﬂdéé%ﬁubtm&methyi -2oxpd, §ditygro-

—

o e T

ben%a@ﬂ, X3Fia3apRe) Ak dehenzyinted ppcerding taghe srathos degerilad for

- Exannple A@bUBbpiirificaien 'th’l?ebbﬁfd% mabctsy eﬁﬂré@ meéthppééméiev Yield: 60

d for .tabl et for exanple collidone or
mggﬁgﬁ 2R t'{ﬂ?ﬁ?@fa{&f%ﬁ] fa c titani um di oxi de or sugar .
achleve del ayed release or prevent

| ‘Surﬂaﬂﬁﬂlﬁﬁb ﬁ‘ohbtfbleédrgmfstﬁg gftl{%i%orﬁ{)&%ro%o&iéér{'uulﬁg m‘cgfude for

exaeml%taéﬂtletéfC@Slwlﬂ%éupmsﬂowér solutionsa phwdees, ¢ie ymcontent of
the ﬁéﬁﬁé&uﬂ@&lﬁﬁé&lv)é doPhPBLIrdES) SHetilPbE I the TR b%@ﬁ 0aPNFI0
%p @ egﬁgwgyru or’ elixjirs contai §g E
wt-Yo preferabi B e %ot i RamPoRLioB s whole. Bpitable tablets
mayshd sbtines faceenaplegby mutuhg the uetie substancetsidiitt RRGvhy
excipfHtd Br BxamBRlifaE HilSaSE such as calcium carbonate, calcium
phosphate or lactose, disintegrants such as corn starch or alginic acid, binders
such as starch or gelatine, lubricants such as magnesium stearate or talc and/or
agents for delaying release, such as carboxymethyl cellulose, cellulose acetate
phthalate, or polyvinyt acetate. The tablets may also comprise several layers.
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as saccharine, cyclamate, glycerol or sugar and a
wr2oae/0xe62enhancer, e.g. a flgvouring such as pemER200%1054595

or orange extract. They may al so contain suspensi on

adj uvants or thickeners such as sodi um car boxynet hyl

cellul ose, wetting agents such as, for exanple,

condeBsau on products of fatty al cohol s wth ethyl ene

Coglgddabletsmay berrrepatpst acresdiag h@oaémﬁf@f%@ﬂ@@i#%‘ét es.

anﬁ@bcbll‘tSletSth%ﬁle@t@Wﬂh %dbSt%nbb@ nefHaly WY, fo?teﬂ;[et\’dofahn@sh or
addi ti 3n of is r servatj VEeS suc

exdgiiRletolitont o SREHRE. Guig Bk, el BR6ln Ciokia qrsuBaratey
achiaVd delagéd eetha$eeoaedmr&nhmbeh1paabmtfes:th@(node rm,@taIQ@ @bhsistof a

0% B S5 R LAy it of mvers o

achieye delnyedrigleasn, iposaiblyusiag this excipisntsaheblidrieskatsoverfor the

tabfitssol ving aids, and the solutions nmay be transferred
Into injection vials or anpoul es or infusion bottles.
Capsul es, containing one or nore active substances or

Syr@@ﬁ’@ir %ﬂklk@é%htﬁfnlr@%%ﬁ:tw@%u%@?k@é‘6 SoMBihaltiGhs 8E§&Wee

active substances

pare
SUP%?@?%S@&FP@?@f@wng@tm%g@damoga Wrﬁﬁ'"aﬁwawﬁﬁ@eﬁﬁﬁuc"
as samharing pcygtdmaienglycars o eagar awd & bl sursahhapset, 4.6

AoV RHoBSuER S BRI AP G Bl Rt ARy thdy BB LR sugpension
adjpwﬂ@lepm@!ﬂ@quemh as spdisinlcaiboayinethy! celhiosen wettbty agents
suc@(éé RbesampBl Ecihdé‘?\?éfiﬁ@n PRIFICSH Hf alcfo%ls%g{"?{hglene oxide,

ter, pharmaceutica accept ab e’ organic
or @G@Wﬁﬁvﬁﬁﬁmﬁ’%ﬁ Wgr@(ybﬁég@@leéum fractions),

veget abI e oils (e.g. gr o’undnut or sesane oil), nono-
SolfigBoh #EBaR nd SGeR s So RSl hsaric agerts,
prepemdtivas gechgas pdydrosbeckogtes draltabilisates sict &3 alkali metal salts
of é“{\&ﬂg&b&iﬁ%gﬁé etﬂcﬁ'@c? roZ)tlg)ﬁaﬁﬂg ug\hg ghiﬁléif iSRS dispersants,

I cdat cane suga
whijeaif water ianiged |aac§b|yemt f@r@xmmlem@ao@ sgalvelnt@ may, ommﬁt!y be -

useﬂ%é’@élhﬁllléér%?@s o'i(ﬁﬁé‘)él e%ahﬂ'tl?é@oluﬁér?é ﬁ@lé%&ransferred into

ricants magnesi um

%VI n% lpgrro | one
m;egpg or argpeul e§t°ééﬁ' P§'°§&Qﬂt &hd sodi um | auryl
sul phate). WD 2006/ 032627 45 PCT/ EP2005/ 054595 For
oral u the tablets i oysly contain
Cafilies faahiia B EorEREueS Subsiantes S nalidhe gfactye
substaticesroay fostexampéd be lmepa\eddzyahaurgmechobae substances with

ineR '&9?@?@%8 h %g%ﬂt&% ﬁ%gﬁ%%ﬁfg?cl@rg&h{ ar Eﬁxl) g%ﬁ?nﬁ%aé@%ﬁies

Swhﬁh!e sHePasitREes mﬁyrbe:mﬁdg &l @haiaafaﬁgm@@nmmtbt@m%lﬁ@rowded

for ﬂ@ﬁbumosbasudﬁ S4heliRalFat s fahPBie@leA dPthe deflvaives
the lz@%)gduce the tablets. In the case of ~aqueous

‘pensi ons the active substances may be conbined with
various flavour :

Excipients which may be used include, for example, water, pharmaceutically
acceptable organic solvents such as paraffins (e.g. petroleum fractions), vegetable
oils (e.g. groundnut or sesame oil), mono- or polyfunctional alcohols {e.g. ethanol
or glycerol), carriers such as e.g. natural mineral powders (e.g. kaolins, clays, talc,
chalk), synthetic mineral powders (e.g. highly dispersed silicic acid and silicates),
sugars {e.g. cane sugar, lactose and glucose), emuisifiers (e.g. lignin, spent
sulphite liquors, methylcellulose, starch and polyvinylpyrrolidone) and lubricants
(e.g. magnesium stearate, talc, stearic acid and sodium lauryl sulphate).
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enhancers or colourings in addition to the
wCaloog/essnt | oned exci pi ents. I n the preferreattuseoddosi595

the conpounds of forrmula 1 for the treatnent of

respiratory conplaints according to the invention it

Is particularly preferred to use preparations or

phar maceutical fornulations which are suitable for

i nhal ati on. |nhal able preparations include inhalable

Fopomtll es6 thePiadRss haavqmsg%gbm@im 84@ o 85 e ARIOSYpRcified,

2ol S8R o5 SOiECireter Bo{ERUE Rettoieta jad digelsium phosphate
t_ogpthmeﬂl/iﬁ'ﬂvztridusmiditnitml a@aamdml%m@s ﬁbp‘chﬁ iplféfgmﬂﬂﬁl potato

d I, .e ready-to-use inha S .
staf . SR IHHE 4t 1088, PhbiiGali§ itn o8 magnesikm strrraiy sadikm
launtisuiphatp@ndftatceap alsodre used enprioducaltiee thkdats.i betheioase of
aqlERR SURbBhyphS the BollSyhshitices that BE cDRRTICL R 3y favour
enhancernoeerlpeingsip asdslitian te the abovewentiondd exaipiantsr i n

adm xture with suitable physiologically acceptable

Xcipients. |If the active s Fstances 1 are present in
In Brelel g tinerdf the pempouiie af Iy ferdbe drealmentlaasairatory
corhplairfte Btowdirg toltie iimgﬁﬂ?ﬁ&ﬂt iﬁggﬂmi ; gﬁi;bﬁé@dgbm:sr@rﬁréparaﬂons
or iRm0 PR alSRfs A€ S faa AR HER riiafable

pregatations inslude ithatabde powdesa podreiiadesorttaining inetared elose
_ e s :
2 ASEA S g AN 511 0o

invertioh, the termpiopeliant-fressinhalable splutions alee inludasgencentrates

or ﬂ@iil?i r@mg -heaaiiRlame gﬁidﬁbﬁ%eq‘_h@ffoﬁw'ﬂ;ﬂéﬁ‘onﬁgﬁibﬁirﬁéV Be Hsed
it 3hERE8ba ot B ranSl ks Lol e s agie odlh o o

~ parpef thegeaificatiotut not exclusively, in the form of

their hydrates.” For the purposes of the invention,
| actose is the particularly preferred excipient,

Thehalahle powderawhichydawnbe used mesordpng toi tbelimvenfion may contain

{.t:hi . i .
1 oG 8 S S OB HR Sufiaol By BRI CR) Beepeels
exciRiRMtSum aver age particle size of up to 250 pm

preferably between 10 35 and 150 pm nost preferably

1 AR RS koSS TR RS whh a5 agrepiable
excipientsgthegdaliowitigephgisindogically daueptaiMa efeipieOBAnay bétused to

b . o0t _
profiat thecnialants bawddt hBed o e RoflbhRenardes
(e.g-1pduepseny asabipese). Misaceharidasdotg lactesadasehaionpemaltese).
o, S oyt  drganarpL LY Gl aover i,
xyifall Splin 2 91 Soqipiar earils, caliium samiaralagr TBurpe PEthesse
excifieftsSPtafeddblynmono-ordigacehariadd yref usyd, While the e io$ lactose
or gehqgoes% ig %ré@?re%),( %Ri'cﬁféhy%l?l(ttnuort %Xclﬁrsf%gﬁ/? ?ne%effglr'm of their
hydrates. For the purposes of the invention, lactose. is the particularly preferred
excipient, while lactose monohydrate is most particularly preferred. '

Within the scope of the inhalable powders according to the invention the excipients

have a maximum average particle size of up to 250 pm, preferably between 10

and 150 pym, most preferably between 15 and 80 um. In some cases it may seem

“appropriate to add finer excipient fractions with an avérage particle size of 110 9




10

15

T g

- 28

30

35

produci ng the |nhalable powders according to the
WO 20@h33%h by grinding and nggcronising and | a¥tT/EP2005/054595
m xi ng the ingredients together are known fromthe
prior art. The inhal able powders according to the
i nvention may be admi nistered using inhalers known

| Th hal at I
% e RS BsBiibied Sh0ME o LBaeiiy e oo aiseissipoted
fromethe geoup af posdilde exnp@nts istéd diessiobefedk.i Rinalhe in order to

propROfl Rt BR et ALSREAG b nio FyheBEl eile
subssannsol prafesably vdtinan averagheapticle sizeraf 0.5ta 1@phe more
preméraes«l fraAt B3R, %Sdcge%it B8%h&Ext, R, b}é&tfeeséé Rypns

ane ane or 1'so
PfOHHFl&HJﬁ? US’E’J%@% Poless agcasding| todhe ﬁmeauord By iguiading @adof

midrehiBmaeandcEib by ﬁuxm%ﬂf@h@red?éﬁl@ﬁ&gethéb’&ﬂeqm&ﬁ%n%e prior art.
cycl obut ane. The above-nenti oned propel |l ant gases my
be used on their own or m xed together. Particularly

Th@hﬂbmmeﬂowdecﬂeactcmndlngmﬂmfﬁg;/gztimmﬂmd _I_Gzztgdini?éééﬂ%dmsing

; rom a an an

mh?nl%% %@%\é{ﬂ%ﬂ@ﬂeﬁfﬁo‘?% The propell ant-driven inhalation
aerosol s may al so contain other ingredients such as

The ﬁﬂﬁiﬁtféﬁrﬁe?osﬁé %Bhia Jﬁﬁ% Proﬁ"éﬁ?ﬁ%@?%@srg i?lptr’%b :Pﬁéé dﬁgﬁfnﬁon may

| ub r cants ang
contaig the, GamRORN ﬁﬁ dissovestinthe PEeRgJENt 8as ofin Fdigpersed form.

The phplelitniofastsnasioh smdyEis USREH pRP4fe thﬁ]aﬂon aerosois are

oo 5o b e e e b o

hydsetarbang euch aacegrogang n-butame érisenitane anﬁylalwydrocarbons

o R MAREEE don kS of e, MARR, sibbark BEhEI, “oc°

cycmr%ﬁl&gvscmlowemﬂh@ abpvegniisingd aropaileahgases may be
use‘éiC&ﬂJiHéPr'bwﬂ' Bemixs théﬂapa?ﬁbd@‘ifﬁre%réd ﬁro%\é’ﬂarﬁrga%es are
hal 2 L{‘iﬁﬁa“di% @ I t@ﬁ Thl_e1relat|dve%z ortion
Qaenated alkane siasialies selectasfiom 16 13da andd Ga4r By rixres
thergafi numis preferably up to 70 percent by . vol une,
nore particularly up to 60 percent by volunme and nost

preferably up to 30 percent by volune. The remai nder
Theppropleadsdiveininialatiomaersols may aioecontdinetser ingiedients such

as c°di§@l98ﬁis°Q%:Ibﬂf%gha'sﬂgﬁ&aﬁtsa%ﬁtloﬂ LSt ik 18 a@ﬁ' e[m Eﬁ,n%férs

pr. € é acl
All @SSWQQQ@F@QWW fP(!‘ﬂ'?EFiZOOS/ 054595 adj ust ed using
acids selected frominorganic or organic acids:

e BEPRUEN ) estinnarfich SerooRmertamksl faovkinay beadrpistered
usirgrinbaless kpbwniire thecand (D ermetbn@cpbos‘,e mhalz;rs:) Exanpl es

of particularly suitable
Moreover, the active substances 1 according to the invention may be administered
in the form of propellant-free inhalable solutions and suspensions. The solvent -
used may be an aqueous or alcoholic, preferably an ethanolic solution. The
solvent may be water on its own or a mixture of water and ethanol. The relative
proportion of ethanol compared with water is not limited but the maximum is
preferably up to 70 percent by volume, more particularly up to 60 percent by
volume and most preferably up to 30 percent by volume. The remainder of the
volume is made up of water. The solutions or susbensions containing 1 are
adjustedtoapHof2to 7, preferably 2 to 5, using suitable acids. The pH may be
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organi c acids include ascorbic acid, citric acid,
WOagoe/0328e7 d, tartaric acid, npmleic 5 acid, SUGTTVHER2005/054595
acid, fumaric acid, acetic acid, formc acid and/or
propionic acid etc. Preferred inorganic acids are
hydrochl ori c and sul phuric acids. It is also possible
ci ds which have already forned an acid

to use.the
adiygie, 570 Scifie SwieeledIFRIMARCIORRIC QrATdwC SGisst AeEplexs!
patticelady gai’oalﬂe asorganic asiiy |hb|@|d@¢1y@rodhllbfﬁzf adkd &Wdﬁblﬁﬁﬁuc acid,

nief 46ttt B4 ARYRE BMbSRherlaadt; EXRRIIGF dhpartiqtycsuitable

orgaatoeacids mclmﬂse adcbdiic heide cdxudwacldpmne atidetrianc aditf, maeic
cclioo A o8 Rfo R 1, o s AABSEUPH B iy
Preferred inorganic acids, are dswdmc@iqsloandas;wplnmmgcmm kt fipalso p033|ble
to us{éVl?thd(ﬁHb whichinayg %rlrb'ag?ust éqjgﬁ %&rare{o?ﬂ (?etééfﬂﬁ% one of the

oric aCI to a
acﬂééoﬁ@’istﬂﬁ‘c@ﬁ Lithe er%ma@lé@mcomic a6ll, Simanipagid @ng citric acid
aalresﬁi'lefeﬁ‘retd1 af @edired, Hhixemsh thé%oﬁrb%mcﬁﬁn%y pRidseaepadtularly in

tho SR oF S 296 Rha e GUS sRhieS i AaBSS Foheinagicitving

qualitiepoelgdas flavdweigs, actigpddards or bomplgxingf agendsl such as citric acid

o or %@%,{' %gn E%J&elam%oﬁgcgl@ﬁﬁ tgotﬁsﬁg?/\?%nglgb ?Esa%srﬁculgrly preferred

qrdmnrlca@ 0 geifséthpi. | ess  than 20ng/ 100ni .
General 'y, inhalable solutions in which the content of
d,etatejsfr o 10ng/ 100 are

If SRS The a0 N of Foti o QIR TAS o oy oLibei Kaowi sl dherse,

sodgiiedictate! 4 sribiliser baCthf)re&E\g ayenit ﬁlidhyebe enlittdd ﬂﬁhese I
erred co-solvents,are tho ich contain r oxy

fonﬁlﬁ%&ggg.o?)tig?rhedpl)o@meg}s B]aglﬁs) alg\{\d&s cgmngga or _thé’s%

corpmmnds.ll Iara prelfem;ﬂ empbdmhemnbe coglent bhsed opaodiuouedetate is

les§t 89%?&?6%52 E?'ﬂ% g@lﬂ 100ml, mor%greferably less

ol ypr
thag@w%;& yIGﬁae@"Edﬁ blﬁw%plpmryﬁdnwdjleiyﬂmq@orftgm&qi sodium’

edé&!&s‘f@n‘?b% 10RRYA GOMBarcQreiditeRnt s and additives in
this context denote any pharnacol ogically acceptabl e

substance which is not an active substance but which
Co-galvets and/obbihce eéxtiplents ey rcadde] mubstprmsslant-free inhalable

sol e W edSEVBIE BRI EPhieb GHB R BBS] $fetps of other
polacgrioups seibs aleabelsf-gramidwaiioisoprpyt alcaboly glygolst-ipasticularly
propRRLaRES pORhYBIZELRER P Aeh p@%&‘ colylethief glycorol,
polyexygthyleng alcabolgandsalymivetipien e%trerSele&tefmS
echdi@nt@deacﬁﬂﬁ\SesaﬁthQ%htéx{ aénofécénwkﬁaarﬁﬁco@gmmwcceptable

subBneswAths §$§an g‘g@g LS @Mﬁ gg'csrh Be3Simulated with the
actipelsybstanicpyor sobsiones in tbibhﬁwssﬂ@g)callyssmmblecm’rmrﬁxm ogder to

' mp?@@é‘{h% AR &ﬁgéﬁle?%q/tl‘i’%a?tﬁ\&sﬂb\é%dc\ée@ ﬁ”/PlaﬁBngi’referably,

guarant e or
theps subsianoes bave no marraamiﬁglcar ¢ffach or.i in gonnesticanwita the

- desWéEV tﬁéra%rhﬁé apPridiADEdr KD RWBE hd uhBEsiAible phaRnaclbdib R fect.

The ex0|p[ents and additives include, for example, surfactants such as soya
lecithin, oleic acid, sorbitan esters, such as polysorbates, polyvinylpyrrolidone,
other stabilisers, complexing agents, antioxidants and/or preservatives which

‘guarantee or prolong the shelf life of the finished pharmaceutical formulation,

flavourings, vitamins and/or other additives known in the art. The additives also
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WD 2006/ 032627 48 PCT/ EP2005/ 054595 i ncl ude
WHHES/AIMEBT ogi cal | y accept abl ggsal ts such as sdiT#A2005/054595
chloride as isotonic agents. The preferred excipients
i ncl ude antioxi dants such as ascorbic acid, for
exanpl e, provided that it has not already been used

. to, adjust the pH vitamn A, vitamn opherql s.
inclfy laFeap Bgicll AR Able s S s Soslumn EhloRg ey foalafi
agéntenn body. Preservatives may be used to protect the
formul ati on from contami nation with pathogens.
Suitabl e preservatives are those which are known in
The peefarred expipiants incdude/antiexidanty such as ascarhlcadididor example,
r&%ﬂ%ﬁhgpﬁ hg?nﬁbé%égﬁbé’én Bgﬁ&l Scéjﬂgf tﬂe?fH \)Rﬁﬁ'ﬁf??«t Gitamin E,

centrat’i on
tocopbaiaishrang singlar yiteminsanth eroyitaBins AeqUIRg Feiheiiman body.
above are preferably present in concentrations of up
to 50, ng/ 100 n re pref bl bet en 5 nd
Preggriaityerimaybe tiged de pr ?ﬁUﬁﬁ?‘Pf %mnco g?‘ﬂ itk

paﬂ‘@gbh@ SQitd@thpr@@érﬁétimt’ehﬁoge?Whm arepetvarinehd artpnl y

o0} S T A TR R e R Wi
befiuatem sageasodive bengmaie itsthecmmodntratiorokndwen fravetheipsier art.

Thé Z)r%é‘?aélryétﬂ)esymghﬁm{(ﬁﬂt ?]tﬂﬁ%% ’ﬂ?&fe?éb \/\;'1 P?%éé‘?ﬁ h'ggo lentrations of up

t
to 50 ;g/ Q0 L%gp%g%fﬁf a@!y‘sb%tweﬁp 5§ anh2AmaiHoe ml. conpounds

of formula | are characterised by a h| gh pot ency even

es in.the range, ,.The c
Prelay el QR R o Bt SN B BRT yier AL dgle
subsiaage1 nwymana!kaﬁluhechlorldaanmstiLm edetatmge, for
exanpl e. I n anot her aspect the present invention
relates to the above-nentioned pharnaceutical
In &oothet prafemaed ambodirhentvnd shdiue edetateist eseRld i n t hat
they contain a compound of fornula 1, parti cul arly
preferably the above-nentioned 25 phar maceut,i
Theslosauai rescemReunds ascauding to Hhauinyention 1smat F’@V Mg
de éﬁdmtt%?u b r?%’th%'cﬂtadﬁﬂﬁlstrbﬂldrﬁéﬁ?trﬂa tdraplairgenth is being
I nvention W t hou ) its sco
trem%ﬁvae@amm%tﬁr%@ telafortfin cMep By sf ol ape
chémtermedm pétenty ever a’tddsas in the pg rahgand he compounds of

oSN SE8T 3 ARV S o T SIS e

beplhiti& Filtigram range, for example.

In another aspect the present invention relates to the above-mentioned

_pharmaceutical formulations as such, which are characterised in that they contain

a compound of formula 1, particularly preferably the above-mentioned
pharmaceutical formulations administered by inhalation.

The following examples of formulations illustrate the present invention without
restricting its scope:

-~ A) Ampoule solution

active substance of formula 1 . 25mg
sodium chloride 50 mg
water for inj. 5 mi
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- 15

6.5 and sodiumchloride is added to make it isotonic.
WOTI6e6/833621t i on obtained is fightered free fromRSIERGEIHA54595

and the filtrate is transferred under aseptic

conditions 5 into anpoul es which are then sterilised

and seal ed by fusion. The anpoules contain 5 ng, 25

nmg and 50 ng of active substance. B) Metered-dose

aerosol (suspension) active substance of formula 1 0.
Tha attivésub$tanoe i diskalved in whitatat itd obmwH Gr optionally atpH 5.5 to

6.5 40 S eamieds acidin Jo Make i RBiche AFR o ontpinge s,

filtemed free dronm gyrogens .andrtbe diltedde yg treosferred Lmdepasmtt@rcoadélons

: 0
it SmpYfles Wi, ap ok stgiRed pator by WO 6D 258
COfE@'“F&]TlQEﬁQ@%ﬂOQ%QgBQ ofpchiea sulkstaaesse aer osol

(solution) active substance of fornmula 1 0. 3 vvt.%%

abs. eth noI 20 wt.% aqueous HCl 0.01 nol/1 2.0 wt.
B) 5 Hiatesadrdpse ASRSal{SHRPERBIOM i on | s produced in the

USlm{tav%wbbtgr%eqfw%n?mglﬂ ndi %du@ 3Itth%edl gn: S f

e nhal abl e powder i Vg substance o

fo%fﬂJngO‘_aLn%r ét | act ose m)nohydlga(?c og 10 ng The

povdEA13HAHFARR7ARI1on i s produce®dihwt.he usual way by

m xi-ng the individual 15 ingredients together. WO

2006/ 032627 51 PCT/ EP2005/ 054595 PATENT CLAIMS 1.
Thesugransien istransferedinto aganperional eeragol conteingr with a0
metRing valveMPRERIrEbI, 56 fiPbPsusbensionr@defivered per spray. The active

substance may also be metered in higher doses if desired.
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m denotes 1, 2 or 3; X denotes CH2, CO NR2, S or O;
WORR0G0H6E%H0t es a doubl e- bondedggr oup sel ect ed fRCIRPEPRSNGA595

CO SO or SM2; B denotes a doubl e-bonded group

sel'ected fromanong O S, CH2, CR3R4-O, CR3R4-S, NRS,

CR3R4-NRS, CH=CH or CH2-CH2; Rl denotes H, Cl1_6-al kyl,

C2 6.4l , C3.6-cycloal kyl, 15
C) @] j@?ﬁeéﬁl’(%g?sé%a??%& goﬁ%ﬁlﬁgl oal kyl , hal ogen, OH, CN,
NOzactige substanick yf form@@Dd or COO- OL 3-wtl%yh; R2 denotes
H i 6 Yl , ClA-al kyl ene- C6- Cg-areyl or
Cl4éBaSI'_%§/ er,r%- C3. 6-cycl oal kyl ; Rg" eh%/‘)’t es H or
C1_Fugoks|HCI @81 maolenotes H or &08t% kyl; RS
dengegs34phor Cl_6-al kyl; optionalfyr yheg he form of the
i ndi vi dual enantioners, m xtures of the individual
enantioners or racenmates, optionally in the form of
Thé belution & praddeéd omthealdual whg beahixitgtthe individual ingredients
td Qﬁl%r macol ogi cally acceptabl e acids and 25 optionally
9F"'he form of the sol vates and/ or hydr at es t hereof.
2. Conpounds of fornula 1, according to claiml,
wh j ‘g&p@ s CO optionally in the formof the
D)i ngﬁﬁ%ﬁggg ena%'fi omers, mxtures of the 30 individual
enaftivesubstagce cdfermmtiad, opti ondPIHg in the form of
- thagiebd manthydrate sal ts thegeof 1pirhg _ _
phar macol ogi cal ly acceptabl e acids and optionally in
the formof the solvates and/or hydrates thereof. 3.
ThEpuwalen fer inhalhtic/)mié protiuced tmth;éi uxyal w/ay Ibqri—mlulngmgandividual
. ' 06/ 032627 52 PCT/ EP2005/ 054595 n denotes
mg%?ﬁ@?ég)q\;é?\ ;7 mdenotes 1, 2 or 3; X denotes CH2, CO,
NR2, S or 0; A.denotes CO 5 B denotes a
doubl e- bonded group sel.ected fromanong 0, S, CH2,
CR3R4- O, CR3R4-S, NRS, CR3R4-NRS, CH=CH or CH2-CH2; R1
denotes H, Cl.6-alkyl, Cl.6-hal oal kyl, :
C3. 6-cycl oal kyl, hal ogen, OH, CN,
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NC2, O Cl.6-al kyl, COOH or COO Cl. 4-al kyl; R2 denotes

WOE00§03282%l kyl , Cl. 2-al kyl engyC3. 6- cycl oal kyl ,PCT/EP2005/054595

phenyl et hyl or 10 benzyl; R3 denotes H or Cl.6-al kyl;
R4 denotes H or Cl.-alkyl; R5 denotes H or
Cl. 6-al kyl; optionally in the formof the individual

j rs, mxtures of the 15 indivi dual enantioners
PAjEwa{?E@Y@s, optionally in the formof the acid

1.

'CR3R4- O, CR3R4- S,

addi ti on sal ts thereof with pharmacol ogically

ac d, optionally in the formof the
Sof@grtn q]g‘&@?'ﬁ@gargt es thereof. 4. Conpounds of
formula 1, according to one of clains 1 to 3, wherein
20 n denotes 2 ok—B; malenotes 1, 2 @r 3; X denotes

CH2F, CH2CF3
oxy, et hoxy,

denotes H, nethyl ,~gthyl, propyl,
fluorine, chlori ney brom ne, (}L
COOH or COOMe; R2 cﬁenot es H nmeth (%i,,hél or propyl;
R3 enofes H nethyl, ethyl or propyl R4 denot es
T®’P) , ethyl or propyl; R5 denotes H, nethyl,

et hyl ordemmgg/ﬂ,,z @dtgnally in the formof the
vi du tio m xtures of the individual
tlorf%ng Pr% rTﬁ'ates optlonallylntheformof
the‘( aci dlenateli CHonCEOANR?, Sher@of with
mac Ct‘f‘tm
|nq§ he gg?‘%lté?éhée SO @Bﬁgﬁgﬁg%cﬁéﬁ@? {’hgg dfgbor

5. CorrpcﬁQais of forrmula 1, according to one of clains

é CtTEf Egz dePBLR g do[lbl@%ﬁﬁo%‘él GFolp sdleckdd f?&%rﬂé’ﬁgfé? 35@H2,
oo, NRz%Q'%"%% 8}5'*3% L ?ﬁ%g RS cHcA or
R’ denotes H, Cq¢-alkyl, Co6-alkenyl, Cyg-alkynyl, Cgﬁ-cycloalkyl
C1.e-haloalkyl, O- Cye-haloalkyl, halogen, OH, CN, NO,, O-Cq¢-alkyl,
COOQOH or COO-Cy4-alkyl;
R?  denotes H, Cy.g-alkyl, Cq4-alkylene-Cg-Cqg-aryl or Ci4-alkylene-
. Cag-cycloalky;
'R®  denotes H or Cy.g-alkyl;
"R*  denotes H or Cy¢-alkyl:
R®  denotes H or Ci¢-alkyl;
optionally in the form of the individual enantiomers, mixtures of the
individual enantiomers or racemates, optionally in the form of the acid
addition salts thereof with pharmacologically acceptable acids and
optionally in the form of the solvates and/or hydrates thereof.

Compounds of formula 1, according to claim 1, wherein

A - denotes CO;

optionally in the form of the individual enantiomers, mixtures of the
individual enantiomers or racemates, optionally in the form of the acid
addition salts thereof with pharmacologically acceptable acids and
optionally in the form of the solvates and/or hydrates thereof.

Compounds of formula 1, according to claim 1 or 2, wherein
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B denotes a doubl e-bonded group sel ected from anong

WQZPOP2625 CH=CH or CH2- CH2; 431 denotes H, net®FI/EP2005/054595

et hyl, propyl, CF3, CH2F, CH2CF3, fluorine, chlorine,
brom ne, OH, nethoxy, ethoxy, COOH or COOWVe; R2
denotes H, methyl, ethyl or propyl; optionally in the
form of Lodi Mi l,. enantioners, m xtures of the 10
[ ndl|mvi dué\%}%éégﬂt #bﬂéfg or racenmates, optionally in the
form of denotasild2 oaddition salts thereof with

phagnmac | a cids and optionally in
t he for?na%?jttgﬁg%ble@%?gg ’glbng?gf hydrates thereof. 6.
ComPounadensites 6Qyul a 1, according to one of clains 1

g(odganotW'e'@érﬁ:ités a%dbléiﬁaﬁ&&:gg?oé}ﬂ s%écé@ég] gﬁ%ﬂ‘%lﬁéné CP,VS,%H;,
denot es C:‘(R%%'Qg%sﬁgd\léﬁoéB %%N&Stéﬂﬁg%cgﬁﬁ'ﬁ‘dﬂ
CtHﬁRlb,- a@wcﬁbgag%re-éukﬂ;c:t@halaa?@te cdkbau{yf;tﬂardﬁen, OH,CN,
e , , r ; .denotes H,

met % l, p@&%b'%ﬁ'ﬁp%ﬁﬁfog‘pﬁr%ﬁ "éif“'? Yehe form of the

i ndRVi dudénctesht, iGaneallsyl, @i xblkyiEneel; 4-bOgcl@Bkylnphenyizibyl or
enanti ongLs, pr racenates, optionally in the form of

the acid addition salts thereof with
phaRimacolengteaH 9r Goedliytibl e acids and optionally in

t hert or y&fioted® &Obyabk§l;and/ or hydrates thereof. 7.
Congg)undé?of f%uéa 1 ﬁccordi ng to one of clains 1
to & whesnatas 1g@f¥bes 2 or 3: mdenotes 1 X

- denoptihaltylth tHeQordiRA thSimividual ehattookes niidurds dethet es

& RRl iR BB AR 8 2 SRS, CLHRAGREe (e 6 s Hia
denadditionsalts therégfl with/thaoterodaieally ésceptable acids and
Pméa?cﬁ%g? 104 dARhé QBRbIeS Adkib A tc{qgtre@tﬁérebhe

i ndi enantioners, mxtures o

Compounds of formula 1, according to one of claims 1 to 3, wherein

n denotes 2 or 3;

denotes 1, 2 or 3;

denotes CH,, CO, NR?, S or O;

denotes CO;

denotes a double-bonded group selected from among O, S, CHg,

CR®R*-0, CR*R*-S, NR®, CR®R*-NR®, CH=CH or CHz-CH;

R’ denotes H, methyl, ethyl, propyl, CFa, CH,F, CH.CF3, fluorine,
chlorine, bromine, OH, methoxy, ethoxy, COOH or COOMe;

R?  denotes H, methyl, ethyl or propyl;

R®  denotes H, methyl, ethyl or propyl;

R*  denotes H, methyl, ethyl or propyl;

R®  denotes H, methyl, ethyl or propyl;

optionally in the form of the individual enantiomers, mixtures of the

individual enantiomers or racemates, optionally in the form of the acid

addition salts thereof with pharmacologically acceptable acids and

optionally in the form of the solvates and/or hydrates thereof.

W > X 3

Compounds of formula 1, according to one of claims 1 to 4, wherein
n denotes 2 or 3;
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i ndi vi dual enantioners or racemates, optionally in the

WOf20p603262% he acid addition sal ts thereof w tPCT/EP2005/054595

phar macol ogi cal |y acceptabl e acids and optionally in
the formof the solvates and/or hydrates thereof. 5 8.
Con'pounds of formula 1, according to one of clains 1
, relnX engtes NR2, 0; wherein R2 has the
|ng efdims 1 to 7: optionally in the
foan of ddmtemdl-w @@aNR?nMn(omars, m xtures of the

i ndj vi di aaty. oners or racemates, optionally in the
for‘Ar‘n ofu(feﬁ1 ?é;s{igi 10 addition salts thereof with

phdd mac diem@kema Id;buhlaelnxpnctdxd groapistdectetifromEromaCHs-O n

t he forEF es and/ or hydrates thereof. 9.
Co unso?for , according to one of clains 1

to witeneies Hnrrw@nd,t etbyl prapyd; CAS Gioffe G616 3 1flyorire,
denot es INRFined brorflinde o %eﬁ%}/ Eétﬁgﬂgk%%ﬂzor COOMe;

CHj%—Ie %gan%gesd'grg_@@ﬁﬁée%wpp Wi CF3; R2 denot es H

or d]ﬂbh;iily inapkifomabf the iRdividud @hﬁhﬁﬁméﬂ%emmdréél sfyné
Vi dua ant | ners.

f th
or IDSBAE] narlghiefs B o Pl Fadia
ad cidditiom sallsttbetdof mdhfpharmcplm@mauy aboeptabllelagcﬂs and
f th
corcpReaghFirRe s B te2edipall afp it it O
formula 1, accord| ng to one of clainms 1 to 9, vvherein

. n owcmp@@nd’s omﬁﬁa@tﬁ%cko&ﬁnétdﬂ%@bﬁaam 1 t8\50RRBIAS

CO Fsscﬁ g bonded group CH2- Rl denot es
H, l'freth enge 8r optlonallylntheformof t he |
i ndnvi dulEnotsahtordyers, m xtures of the 35 individual

Ehelaci qerBie CHErCOINES: sitQor i tn " e O
phak mac sleogiesaCOy accept abl e aci ds and
B denotes a double-bonded group selected from among CH,-O,
CH=CH or CH,-CHy; | |
R? denotes H, methyl, ethyl, propyl, CF3;, CH.F or CH,CFs3;
"R?  denotes H, methyl, ethyl or propyl;

optionally in the form of the individual enantiomers, mixtures of the
individual enantiomers or racemates, optionally in the form of the acid
addition salts thereof with pharmacologically acceptable acids and
optionally in the form of the solvates and/for hydrates thereof.

Compounds of formula 1, according to one of claims 1 to 6, wherein
denotes 2 or 3;

denotes 1 ;

denotes CHgz, CO, NR?, S or O;

denotes CO;

denotes a double-bonded group selected from among CH,-O,
CH=CH or CH;-CHy;

R'  denotes H, methyl or CFs,

R?  derotes H or methyl;

w > X3 >
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optionally in the formof the solvates and/or hydrates

WQ HWPE82627 WD 2006/ 032627 55 PgT/ EP2005/ 054595 PAWEP2005/054595 _

9.

10.

Compounds of fornula 1 according to one of clains 1 to
10, characterised in that they are in the form of one
of the acid addition salts thereof wth

PR ERTEN L g AR S i S
hy dindividiiad enahtjamessubriaatmatéy, dptiphalBriR ke form of the acid
e S0 S e Enb b g il ooptEb T BeIAE bfe

hy deplianadly én the feymiraftbe solviates drydiooydrhtesdhereof.

hydr osucci nate, hydrobenzoate and hyd ro-p-tol uenesu
| phonate. 12. Conpounds of fornmula 1 according to one

- of EPHIPREINGs phformula hagerardingde @nexd claimsido 7 Mderaine

in KXhe f@&mdtes NRYeORwWHRGh! RS mESiAY ofveR id cliFsE to 7;
o e i o orsa e TS
pPainﬂMcmal ienahtiorneRosi raceftates] dptiblslyah tﬁ@ﬁ)rﬁg@ﬁl?éra@;&i

0 : . e, of. al ns 0 o

o AR Sal, BEPRIRPob GRSl P TRpho}dds R

r esppticuedy yn therfprmiaftise saatss. artior malcatesitoedeof.
conposition, characterised in that it contains a

conpound of formula | according to one of clains 1 to
13. Compounds of formula 1, according to one of claims 1 to 8, wherein

n denotes 2 or 3;
m denotes 1 ;
X denotes NR?, O;
A denotes CO;
B denotes a double-bonded group selected from among CH3-O or
CH=CH,; -
R'  denotes H, methyl or CFs,
R? = denotes Hor methyl;
optionally in the form of the individual enantiomers, mixtures of the
individual enantiomers or racemates, optionally in the form of the acid
addition salts thereof with pharmacologically acceptable acids and
| optionally in the form of the solvates and/or hydrates thereof.

Compounds of formula 1, according to one of claims 1 to 9, wherein

denotes 2; '

denotes 1 ;

denotes NH;

denotes CO;

denotes a double-bonded group CH,-O;

denotes H, methyl or CF3, _

‘optionally in the form of the individual enantiomers, mixtures of the
-individual enantiomers or racemates, optionally in the form of the acid
addition salts thereof with pharmacologically acceptable acids and

- optionally in the form of the solvates and/or hydrates thereof.

1

T W > X 3 >
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1.

12.

13.

14.

15.

55 PCT/EP2005/054595

Compounds of formula 1 according to one of claims 1to 10, characterised
in that they are in the form of one of the acid addition salts thereof with
pharmacologically acceptable acids which is selected from among the
hydrochloride, hydrobromide, hydroiodide, hydrosulphate, hydrophosphate,
hydromethanesulphonate, hydronitrate, hydromaleate, hydroacetate,
hydrobenzoate, hydrocitrate, hydrofumarate, hydrotartrate, hydrooxalate,
hydrosuccinate, hydrobenzoate and hydro-p-toluenesulphonate. '

Compounds of formula 1 according to one of claims 1 to 11, characterised
in that they are in the form of the R-enantiomers of formula R-1

AR OH 0
HN . N Jf\
WFN x

OH 1
. (R )m R_1

Compounds of formula 1 according to one of claims 1 to 12 as

- pharmaceutical compositions.

Use of the compounds of formula 1 according to one of claims 1 to 13 for
preparing a medicament for the treatment of respiratory complaints.

Pharmaceutical composition, characterised in that it cdntains a compound
of formula 1 according to one of claims 1 fo 13.




