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D err] RECEPTOR [err] The present invention relates to aronmatic conpounds
of the fORIMNIERNATIONAWAEPIHICATION PUBLISHIENYNDER THE PAZENNERORERBTIONITREATRRIDEYr ed

C-bound heteroannra c radical, wherer may carry 1 radical R err] and
uher ei MafwiTi P b IR EE

S, - c11“€1w &Eflﬂta "‘%, ﬁ%&'i Rl ﬂRﬁiHIHIIIIIEIIIIIIIIJIIIIIHIvIIIIImiII|||mI|I||||HIIIIHHHIIIHIIIHIIIIIIIIIII|II|
Rlerr] or NR err S C[err] eve] -al kyl, Cferr]-Cferr]-cycloal kyl,
Cerr]-C4- %ﬁnﬁ@ﬁdﬁ)‘ﬁdﬁﬁlﬁﬂimp Dedeerr] - ] al k(&ﬂ)}lht,erntihdi@l’ll’dbﬁéaﬁ&l Number
Cerr], C[erszpﬁkgdms (jdowzoo@at ed (e T C[err] A 006Y040178'cAifnat ed

Clerr]-€ . S s S H—rF6
or ( ereh -Iﬁ}‘fneatro]nal Bdtdnyttl@aﬁdammyl R[ err] i $74} IAgen@[R@ﬂrS]rétIm KINZEBAGH & PARTNER
Clerr]-( &or ﬂé/ PQ%‘Plk | As. 3é/1f7r( lerr] - al kéqW‘P Ludwfgbnlpgzri ﬁﬁ%ﬁt) e'lelgshafen (DE).
Clerr]-C P2 0601 UQF’ ?éﬂé err] SQL% GYsl oal kyl F and
Hert] togd ot B R o)

t oget her are er r [er rl with n be| ng A@rw gfwlé&eg %A CAfeN

i ndepen@e rttﬂtelyat@flal earéllvptlet Naybert 1, CH&er rg]] CHEerar] <EU c@hﬁ[m DM, 07, ECRE S, S, FI,
Rlerr] is | | or (Jerr],-C eFW]/EPé‘?O Y91 Rl eoB]GD. RE@HT, 5Mi IRl @pelvdeniNl i, JBfKE,
each ot agrm@hRios@kBiGnad: Loabid: 28d.146h 865 ] - O Eﬁr% @?’? Kand 14 o bb hal-Ed.V: LY.

Cerr]- err]-aIIryI and the physiolo |caI Its
t her eof @ Kilingkanggnt i on al so rel at B¥ifo Usee0f, @@%%ﬁ])gg@é%
f or mul azd) mbLciophagmBseut i cal |y acceptsabl e Vaah\i v haraelw or ‘preparing a
phar maceut | cal corrp05| t | on for the treatnent of a medical disorder
suscept PHI% 1 Dt Feat NES4DBeslzg@T@PHa0s (uhibsg atrahise iMMBited, for every
2006/ 04017, ,711? 5CT/ EP { % o ;&%gs Fo\wrgn@msttnamwmw%&@orwm GH,
SUBSTL TUTED AROVATI C NDS SUI TABLE F FtEA‘*‘rl ?TZ&“
REsrgmrreppr@DmLmqe@qat@stafrrqﬁeeww&erD3 RECEETOR' Yogfgtg ;
| nveEEi on TR g?g PEPHY ¥AtHor Y8 lPdo®S to ppval iy, H§l;§ ot Ty Nt @
ar yI=5| f onafi de Qtbsti- tuted aromatic conpaomsts: sTR) COMEOLIIAS, (ROSISES SA
val (=8l (QZ)IIHﬁﬁta’@;ehﬂ I c properties and are suGNgil W, Min MBaXg, S abalic). f or
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== (54) Title: ARYLSULFONYLMETHYL OR ARYLSULFONAMIDE SUBSTITUTED AROMATIC COMPOUNDS SUITABLE
FOR TREATING DISORDERS THAT RESPOND TO MADULATION OF THE DOPAMINE D; RECEPTOR

(57) Abstract: The present invention relates to aromatic compounds of
the formula (I), wherein Ar is phenyl or an aromatic 5- or 6- membered
C-bound heteroaromatic radical, wherein Ar may carry 1 radical R’

and wherein Ar may also carry 1 or 2 radicals R X is N or CH; Y 1s
0O, S, (;H—N -CH=CH- or -N=CH-; A is CHy; O or S; ElsCRR
or NR ;3 R is C;-Cyalkyl, C;-Cy-cycloalkyl, C;-C4-cycloalkylmethyl,
C3-Cy-alkenyl, fluorinated C;-Cy-alkyl, fluorinated C;-Cy-cycloalkyl,

fluorinated C;3-Cy- cycloalkylmethyl fluorinated Cs-C,-alkenyl, formyl or

C, C3 alkylcarbonyl R"is H, C,-Cy-alkyl, C5-Cy- cycloalkyl Cs- C4 alkenyl,
ﬂuonnated C,-Cy- alkyl ﬂuorlnatec21 C;- C4 cycloalkyl orR™ and R’ together are (CH,), with n being 2 or 3, or R1 and R® together
are (CHZ)n with n being 2 or 3; R* and R™ are independently of each other H, CH;, CH,F, CHF, or CF;; R’ is H or Cy-Cy-alkyl;
R, R’ independently of each other are selected from H, C;-C,-alkyl and fluorinated C;-C,-alkyl; and the physiologically tolerated
acid addition salts thereof. The invention also relates to the use of a compound of the formula I or a pharmaceutically acceptable
salt thereof for preparing a pharmaceutical composition for the treatment of a medical disorder susceptible to treatment with a
dopamine D3 receptor ligand.
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treated with drugs which interact with the dopam ne receptors. 20 Up until
1990, two subtypes of dopam ne receptor had been clearly defined pharnaco-
| ogi cal | ywonassalsyi78he D, and D2 receptdrs. More recent| ycTaEprévisndiosubt ype
was found, . nanely the D3 receptor which appears to nedi ate sone effects of

55 RecoptorvLUEFay BRETPRL ORIt oF ORI e B RgMRSIT e or uge.
H. Y. | Mel t geMPOENDBBWHMABLEFOR ma&wwnaom%as Eggggaa%ﬁg?%é% :\/IO Dog |n Sy
'el'the?apequ&WﬁgqugﬁégfﬁgEﬁﬁ% pEéané D3 )Ige-’ceptor as agy

Therapeutic Target for Antipsychotic and Anti parki nsonian Drugs"). Since

then, gh have been divided into two famlies. On the
one 50 eBéjc, o R group, consisting of D2, D3 and D4 receptors,
and, on the other hand, the D, group, consisting of D, and D5 receptors.

Wher eas Dy, andsEi inRh80h Rlistes 3 Bovdl RlstiihyiheinhLbad anfulfoRs ARl UbsaPPear to
be expressed regi gsel ecti vel ryw%-fghu
e

) S, hese recﬁptbﬁar ar e &[eferﬁntially to
be found WiediatampliGEPraPQYRgs AMPRENGSRIF RS GrHaPe PARE U PROREIRES ol i i ¢
dopam ne gEsdreruitaReaa ipatticylar fot heatimgdissasesithatirdspasd tdmbddatiad sfchen ot her
regi ons, cgzgogh.as[)t he a@égdal a. Because of this conparatively regiosel ec-
tive pr MiNE “pFFR ptors are regarded as being a target having few
side-effects and it is assunmed that while a selective D3 |Iigand woul d have

the pro ' : ' i b | : | opam ne
0o r Bcop iUl P IAME nfGMAeR 65 1Pl 9 pibleitdided RIS idfaifa, 4P

Local i zatlatge rumeberohsubsiancss axae tsdr ¢hiashby way relbesr wicepirs. Oneigfdhemda 7s 2
PCT/ EP21 1 ahddd Hek@fmed\iddigg$existatitrgarans theRereserfol(ckdopd@the(ah9®) ;. P.
Sokol of f et at. ,I\a/gl ecylar Clonin ang (@argcter za@ on.of a Novel  Dopam ne
Recepttor RsIPogicaliupgliones A SPURRPSISTCrOR N {His doPRRE TR GNP THS) ) - 5
WO 97/ 45483teih feslut frediseadesrofdhe eerrahnemotsesystan mbichongade der dxawipfey an

affinity f%%g%ﬁ%q%ﬂ?@i&%ﬁg Bﬁgr p%ﬁoﬂrsﬁm. ﬂ{esterb‘?s%%sggrgﬁ(a%s SESS a

P
certain s¥ Th opam ne receptor 1n comparison Wth their
af fini ty fFeated tvish DRugserhigh interaqtidip the depamineresepi@sbeen proposed as bei ng
suitable for treating diseases of the central nervous system

Unfortunately their affinit d selectivity towards th receptor is
onl y. b b ubil A0 syeRPe oL AR eklor et PERe Cply Hefed i pe Rt or y.
ConsequenphitallyhaamelyshaiD; anddhiracept@edviore rpeentlyde thirevsubtypp swasdsundyhi ch
ei ther have _an, high affinj ' R . ounds
Shoul d a1 EMARYE S5 plon it pReA tp WEERY Bond BHEAL ol bibsyditficl BREP . 0
ratio, a dmtparkinsoaiaas|(&6i Schyartzec irbe Bepaminedd-ieqepioj age targetfotr eased
i nhi bi ti ofefsytiRics] ih RENaktipa)cHots Dirigd, HON. MdiBeSEITRaVePreBBensRvent i on
25  York 1992, pages 135-144; M. Dooley et al., Drugs and Aging 1998, 12, 495-514, J.N.
Joyce, Pharmacology and Therapeutics 2001, 90, pp. 231-59 "The Dopamine D; Re-
ceptor as a Therapeutic Target for Antipsychotic and Antiparkinsonian Drugs").

Since then, the dopamine receptors have been divided into two families. On the one
30 hand, there is the D, group, consisting of D, Ds and D4 receptors, and, on the other
hand, the D4 group, consisting of D, and Ds receptors. Whereas D, and D, receptors
are widely distributed, D3 receptors appear to be expressed regioselectively. Thus,
these receptors are preferentially to be found in the limbic system and the projection
regions of the mesolimbic dopamine system, especially in the nucleus accumbens, but
35 also in other regions, such as the amygdala. Because of this comparatively regioselec-
tive expression, D, receptors are regarded as being a target having few side-effects
and it is assumed that while a selective D3 ligand would have the properties of known
antipsychotics, it would not have their dopamine D, receptor-mediated neurological
side-effects (P. Sokoloff et al., Localization and Function of the D3 Dopamine Receptor,



The invention is based on the object of providing conpounds which act as
hi ghly sel ec- tive dopam ne D3 receptor ligands. This object is

sur pri si ngbypoeshibesed by nmeans of 20 aryd sul f onyl net hyl pewhEpbicsiot o
aromati ¢ conmpounds and by aryl sul fonam de substituted aromatic conpounds

f the f | a.l 1. R2 PAST R2 in,25 A
o he o kaah B2l it i Sl el S BREe
wher ei n Ar Omayactaizatjorlofreaidowed DoRaminedRedeptari(Ds)As anbgrgetfior Weliratepti2s,fNa+t her

radi - cals ; | el ected fromthe group consisting of Cl-C6-alkyl,
C2- Co6- al keﬁ@g’,@@ﬂfo@@at ed C2- C6-al kenyl, C3-C6-cycl oal kyl,

Cl- C6- al koxy, fluorinated Cl-C6- alkyl, fluorinated C3-C6-cycloal kyl,
fl uori nat eqy&L7id105 kR¥Mse S htertia BYAHiRyteahinNg contpbufls Bé%%ﬁn@# it e thy |
C1- C6- hydr oxyal koxy, Cl-C6-al kow- Cl- 4- al kox%;6 COOH, NRARS, . CH2NRARS,
ONRARS, ~ NHEPRYTNRE [R5 recepieh) RPARS! G55 RAREUNSIPRSEeS] & FPHaIP SBIRFTIVIVAPLBRI nat ed
% % V\Pk 2 &lbxiérﬁiia@ét{g lé&p%rmﬁd)rlﬁﬁ?ﬂsbhwﬂﬂlhéil hffdity fonlthey Ds rsckptay. They have
- C6- al kyl,carbonyl am no A ony.l - am no,
CI- Co- al ky e BRI Sosel g R e et HsB B e B Bprvous
al koxycar beystém. Qafo@anatelyytheinafinity ancbseleciivisatopardsaha Dsyecdptar,is Gly @sod-
al kyl suhfi - : j =@l I ,
i uor 1t o g ofelR e ok itfie dip el (Rfepr Cotpduiib ISk
benzyl oxy BREPIAg Beed §§ Provide AEW CERPAERES: YibiFd| aither haviean highatindy and BB i ve
| ast nent i pRedvénstisalBy. THBYofdoubds.sholid As®havk detdl sriinmas6bgc4IgRofIE,om
hal ogen, cyano, . 0OX CN. .. and.the radicals .10 Rb LN
i ndependen 1%@\’%"@@5&%’?%@“9’ §g'|g%'rc}{' aﬁ?%’ﬁY’@&Eg&%%?b%'%?%"'tﬁPE?8?- OH,
met hyl , netteasgd inhibitonaiiitehpitocreinfitialoespinationy.| , tri fl uoronet hyl, fl uor-
met hox¥5 di fl uoronet hoxy and trifluoronethoxy, the radical Ra and one
radi cal " Rb, if present and bound to two adj acent car- 15 bon atons of

phenyl , mafumniay Of heinventighber d heterocyclic or carbocylic ring which is
fused to the phenyl ring and which is unsubstituted or which may carry 1,

2or3r ad'll'ﬁg &n%er?t?olneig Tbgi‘ge 5r? mehoegjgc? %P brougzn’g c%l%zp’our%_lé wﬁc\:lh a%f’L as highly selec-
tive dopamine D3 receptor ligands. This object is surprisingly achieved by means of
20 arylsulfonylmethyl substituted aromatic compounds and by arylsulfonamide substituted
aromatic compounds of the formula |

O
I

2 E—S—Ar
1 (1
ll?m RZa
wherein

25 Ar is phenyl or an aromatic 5- or 6-membered C-bound heteroaromatic radical,
wherein Ar may carry 1 radical R® and wherein Ar may carry 1 or 2 further radi-
cals R

R®  being selected from the group consisting of C;-Cg-alkyl, C,-Cs-alkenyl,

30 fluorinated C,-Cg-alkenyl, Cs-Ce-cycloalkyl, C4-Cs-alkoxy, fluorinated C;-Cg-
alkyl, fluorinated C3-Ce-cycloalkyl, fluorinated C4-Cg-alkoxy, C4-Cs-
hydroxyalkyl, C4-Ce-alkoxy-C4-Cy-alkyl, C4-Cs-hydroxyalkoxy, C;-Cs-alkoxy-
C1-C4-alkoxy, COOH, NR*R®, CH,NR*R®?, ONR*R®, NHC(O)NR'R?,
C(O)NR*R®, SO,NR'R®, C;-Cg-alkylcarbonyl, fluorinated C;-Cs-



C6- al kyl, C3-C6-cycl oal kyl, Cl-C6-al koxy, fluorinated Cl-C6-al kyl,
fluorinated C3-C6-cycloalkyl, fluorinated Cl-C6-al koxy,

Cl- C6- hydwoxyaldayi7zs Cl- C4 20 al koxy- C2- G4-al kyl, C1- C6- pyarepzoziokmsy
Cl- C4- al koxy- C2- C4- al koxy, Ci1-C6- al kyl car bonyl Cl- C6- al kyl am no,

di - C1- C6- al kyl ami no, Cl-C6- a car.bo

di - C1- 06- al ky| ani nak¥eaBAYY, Cf%B&V'HQ%QBY'@T"%G““Qilnﬁ‘iﬁdc%r%@ﬂ&'ﬁY'CarbO“V"
Cl- C6- al kyl car bonyh@Hong,- o‘GJau@roammx@fmeﬁnawwﬂm@ﬂmvﬁrborqmpﬁ -Ce-

Cl1- C6- al kyl car bonyl flu n ' C6 25

al koxycar bonyl , '%8%1&3 ?‘ Pb%t%ﬂ( orh O%hg%? I[Y?bﬁ%cé%lsm C6-

al kyl sul finyl, Cl @ﬁylalhlf(mh,s(Bhl-ﬁgaaly]/lwlfdwbﬂu@r&[@&ﬂ @lcﬁamwlswflmduﬂldquﬁ?tedand

fluori- nated Cl- Mg&ﬂ'fé%?hxnf\ééﬂfﬁngﬁghérgﬁ /Ehbhoﬁr béﬁzymwha %RB' s

hydr ogefh and R2b i s "hY carries radi ca
which is different 7fmetmbe‘r'§d hglerogyslicvgdical, wherainthefive 13at nmoned radicals

trifluoronethoxy, %9@99'102% b4 tadialLsdI@led fbm HAigel, ¢yaindl, O, 6kb, A9, Y i s
0, S, -CH=N-, -CH=CH or -N= Ais CH, 0 or S; WD 2006/ 040178 4

PCT/ EP2005/ 011091 akd fhe redis@é Ry NR3: R is Cl- C4- al kyl, C3-C4-cycl oal kyl,
C3- 4-cycl oal kyl net hyl , C3-C4-al kenyl, fluorinated Cl-C4-alkyl,

[} uort 15t o0 Gt (Bl OB RN L G2 L AR U o,
C2- CA-al kyl, C3- CAOtY chadiayl, kmethomﬂ@ammat@mwﬂuomm@thvlnatﬂ@@roc@m fbAOR'yI

fluori - natedCS bmefPloxRaid fdoRAdiqa@t her are (CH2)" with n
being 2 or 3, Célegﬂy&k %@zﬁ rpgge%ﬁér areo(CHZﬁ@vmth n being 2 or 3; 10

R2 and Rea each i ndependently are H, CH3, CH2F, CHF2 or CF3 R3 is H or
Cl- C4-al kyl; 15 R4theR’édiica|dmmmtﬁamcerRteﬁ@nemhmd boundste hee biejhcémtasarH,

Cl- C2-al kyl, Cl-CZ al kpx ¢ .
| ndepeﬁ@ie%t ly of egg'ﬁa%f%e?af gfegylsrgggﬁ}ﬁloae? gé]r%ﬂ@lrhéﬁteﬂ?ﬁg'lﬁgrnﬁocyhc
fluorinated Cl- C2ring wpich is fuspdita theuthenyliipgrangavhichoie uambsttlwéed or which

physi ol ogi cal 1y t ohgfabag 1as'cfls "i‘é’@lbél’sQéleétéhtfr%npﬁaléélé’rﬁﬁcfgoﬁﬂg’lquCNbe .

present invention a eS bicyclic aromati ¢ COfT’)OUﬂ S O

general fornul a | Cakyt &sﬂuéﬁyp]oﬂhy’spvp@'@“‘@é}’ Ifipotinateq Gu-Sy-alivrh dlugdrpted on
salts. 25 Ca-Ce-cycloalkyl, fluorinated Cs-Cg-alkoxy, Cs-Ce-hydroxyalkyl, C4-Cy-

20 alkoxy-C,-C4-alkyl, C4-Ce-hydroxyalkoxy, C;-C4-alkoxy-C,-C4-alkoxy, C4-Ce-
alkylcarbonyl, C;-Ce-alkylamino, di-C4-Cg-alkylamino, C4-Cs-
alkylaminocarbonyl, di-C4-Cg-alkylaminocarbonyl, fluorinated C4-Ce-
alkylcarbonyl, C4-Ce-alkylcarbonylamino, fluorinated C,-Ce-alkylcarbonyl-
amino, Cy-Cg-alkylcarbonyloxy, fluorinated C4-Ce-alkylcarbonyloxy, C4-Ce-

25 alkoxycarbonyl, C4-Ce-alkylthio, fluorinated C,-Ce-alkylthio, C;-Ce-
alkylsulfinyl, C4-Ce-alkylsulfonyl, fluorinated C,-Cg-alkylsulfinyl and fluori-
nated C4-Cg-alkylsulfonyl;

provided that if Ar is phenyl, R? is hydrogen and R* is hydrogen and A is CH,
30 Ar carries 1 radical R® which is different from methyl, methoxy, trifluormethyl and
trifluoromethoxy, and optionally 1 or 2 radicals RY;

X is N or CH;
35 Y is O, S, -CH=N-, -CH=CH- or -N=CH-;

A is CH,, O or S;



The present invention also relates to a pharmaceutical conposition which
conprises at |east one aromatic of the fornula | and/or at |east one

physi ol ogvoabéspsdrBer ated acid additiod salt of |, whereTappiosprioat e

toget her with physiologically acceptable carriers and/or auxiliary :
substances. 30 The present invention also relates to a nethod for treating
di sor der s mhi g CRERpomdRY;0 i nfl uenci ng by dopami ne D3 receptor antagonists
or dopami ne D3 agonists, said nethod conprising administering an effective

amount of &t lLeaslc, of | 38,088 coafigITC moLyeioakyliteenyli CHO)-akénylibeinatet! | east
one physiologically tolerate cid addi tiﬁn sal.t gf %@5 Eq a S&;b] ect in
need t her eof . ®ebafkddilussibataddrsrGnexsoatyt fiatnaied G By EEEY s 5

PCT/ EP2005/ 01 1R finatéd €, stlesi®k fovhiytbr CeCpalgicabonyip i nfl uence of dopami ne
D3 receptor antagonists or agonists include, in particular, disorders and
di seases of the central nervous system in_ particular affec}i

L Vv .
di st ur bandR€, inéliCatGalit,BaEbestaalkyl, Serlaskenyt flueated s -Gralkys gH‘érﬂ"of orm
di sturbances gib‘i'ed?é%@*}%aéalkﬁswﬁa ahdl R? S6uiterie €0 9, witkin depyesei Jor5 and,
|

in addition, sturbances of ki funcii.on, in particular kidney function
di stur- bancesRWANER 3@935&?%(%3;%%'%%@@59 aequgi’tus (see WD 00/ 67847) .

Accord* g to the invention, at |east one conpound of the general fornula I

havi ng' 't he , nmeanings nentioned at the o IS us for treating the above
nent i oned Rzn@lﬁ%ﬁ% ie@ﬁg}nde@gncﬁrglyiaaee ’&H@%gﬁa§r§?3the formula | of a

given constitution may exist in different spatial arrangenents, for exanple
i f they pogsesgphecot,-gRye centers of asymretry, polysubstituted rings or
doubl e bonds, or as ditfferent tautonmers, it is also possible to use

enanti omerig #.xture i n i 1 CH ast QIER I ) es and
t aut okt i chmﬂ'rﬂﬁeé’gf‘gﬂ}ﬂé{foéggéﬁ lf/t?‘gh%r\?es\r?gegc, @ﬁrHégjﬁgtaﬁlE\)@ éssze%l{( I al r‘;{pure
enantiomers, I1fudainaeddleCnalky; 21t t aut omers of the conmpounds of fornula |

and/or of their salts. It is |ikew se possible to use physiologically

tolerated salts of the conpounds of th f or mul € cially.aci

addi tion sB‘f,t%t7 indapgnAeRtl; b eagh eiﬁr 9fet%ﬂ?eé¥‘“éf f&%l“sk@ idﬂ's‘?f%’gyiﬁﬁﬁ? hgg“'@?eﬂgﬁrt abl e

physi ol ogi cal | g,-bRYIehadeetcurdgaiogeand i norgani ¢ acids are hydrochloric

acid, 20 hydrobrom c acid, phosphoric acid, sulfuric acid,

c1-c4-4 kyl sul fonic acids, such as nethanesulfonic acid, aromatic sulfonic

aci ds, sucindelphysiologially toidrated eicid agdifion salieof thesripgrapRUNdaci d, oxalic

acid, maleic acid, fumaric acid, lactic acid, tartaric acid, adipic acid

and benzoic acid. Qher utilizabl e acjds acL_e dessgri bed in Fofr%gchritge der
o 16

Ar znei ni t - ThepreseBidRYRTEOD ARRraioretelates torRigyclic aromatincompgngdieot 1 9pagas 224
i f., Birkhgnsamh I\ea!t8heir ysBRgfallatotbrSied togaaddjtioh®8is. The or gani ¢ ni et es
ment i ogsed I'n the above definitions of the variables are - |like the

The present invention also relates to a pharmaceutical composition which comprises at

least one aromatic of the formula | and/or at least one physiologically tolerated acid

addition salt of 1, where appropriate together with physiologically acceptable carriers

and/or auxiliary substances.

30
The present invention also relates to a method for treating disorders which respond to

influencing by dopamine Dj receptor antagonists or dopamine D agonists, said

method comprising administering an effective amount of at least one aromatic com-

pound of the formula | and/or at least one physiologically tolerated acid addition salt of |
35 to a subject in need thereof.

Detailed Description Of The Invention




term hal ogen - collective terns for individual listings of the individual
group nenbers. The prefix C; Cmindicates in each case the possible
nunmber ofwoandmaossons in the 30 grou@® The term hal ogeoTdrpasesiobn each
case fluorine; bromne, chlorine or iodine, in particu- lar fluorine or

hi 35 C,-C4 - d | ky], Cl:C6
O o "Erenagpage e bR s MRSy SRR e v o
al kyl car bagoHiax ncludd; |64mkﬂopﬂarhdleord€fs®¢bdlkques stitheiaeptral retvds sa/lstqrh,snl fonyl

etc.) is a tr%&% ive gigﬁﬂlr@a(nncg%,k Gk ALtidbanSEL Uhe %Laﬁﬁé{&ﬁoe{ncggbn& to 4

carbon at group are mét ropyl,
| so- pr ODYéomW&mOﬁdtﬂmeG’@ @@WE@Q@M@F@MMWIMWuep@ﬁalom kewei se

in Cl- h onyl ,

Cl- 06 gkﬁx‘gé’?%ﬁﬁh{sﬁ@a@%@f“iq“éyﬁnﬂﬁ%g@%@kﬁc@a Hﬁw'cf" &?@p Cl- 06
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30 group.

The term halogen denotes in each case fluorine, bromine, chlorine or iodine, in particu-

lar fluorine or chlorine.

35 C4-C4 Alkyl (and likeweise in C4-C4 hydroxyalkyl, C4-Cg alkoxy-C4-Cs-alkyl, C1-C4 alkyl-
carbonyl, C4-C, alkylcarbonylamino, C,-C, alkylcarbonyloxy, C4-C, alkylthio, C4-C4 alkyl-
sulfinyl, C;-C4 alkylsulfonyl etc.) is a straight-chain or branched alkyl group having from
1 to 4 carbon atoms. Examples of an alkyl group are methyl, ethyl, n-propyl, iso-propyl,
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30 dary or tertiary carbon atom Exanples are isopropyl, tert.-butyl, 2-
butyl, isobutyl, 2- pentyl, 2-hexyl, 3-nethylpentyl, 1,1-dinethylbutyl,

1, 2- di metwpl2basioab178- net hyl - 1- et hyl propy . Cl- C5Al koxy Pamdipéds@vniose i n

Cl- C6 al koxycarbonyl, Cil-C6al koxy-Cl-C4 al kyl, Cl1-C6 35 al koxy-Cl-C4

al koxy and Cl-C6 hydroxyal koxy) is a straight-chain or branched alkyl
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C atorns,
fluorobutyl, (S)-1-fluorobutyl, 2-fluorobutyl, 3-fluorobutyl, 4-fluorobutyl, 1,1-difluorobutyl,

2,2-difluorobutyl, 3,3-difluorobutyl, 4,4-difluorobutyl, 4,4,4-trifluorobutyl, etc.;

Branched C3-C; alky! is alkyl having 3 to 6 carbon atoms at least one being a secon-

30 dary or tertiary carbon atom. Examples are isopropyl, tert.-butyl, 2- butyl, isobutyl, 2-
pentyl, 2-hexyl, 3-methylpentyl, 1,1-dimethylbutyl, 1,2-dimethylbuty 1-methyl-1-
ethylpropyl.

C4-Cs Alkoxy (and likewise in C4-Cg alkoxycarbonyl, C4-Cs atkoxy-C4-C, alkyl, C4-Cq
35  alkoxy-Cq-C,alkoxy and C4-Cg hydroxyalkoxy) is a straight-chain or branched alkyl
: group having from 1 to 6, in particular 1 to 4 carbon atoms, which is bound to the re-
mainder of the molecule via an oxygen atom. Examples include methoxy, ethoxy, n-

propoxy, isopropoxy, n-butoxy, 2-butoxy, iso-butoxy, tert.-butoxy pentyloxy, 1-
methvibutoxv. 2-meathvibutoxv. 3-mathvlhiitnyvy 2 2.dimativineanave 4 athidareamas..



as cycl opropyl, cyclobutyl and cycl opentyl, wherein at |east one, e.g. 1,
2, 3, 4 or all of 30 the hydrogen atons are replaced by a fluorine atons
such as iwokedduorscycl opropyl, 2- fluorfocycl opropyl, PCT/EP2005/011091

2, 2-di fluorocycl opropyl, 1,2-difluorocyclopropyl, 2,3 difluorocyclopropyl,
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f01- C6 h%/dltrdﬂcy)ad)ﬂrop@xyi, R)efladroehayethytiitioady, ($3:2-ferd-1anethyibmogy, éagetzer abl %/

rom 0 . r,ej n.one rogen atom
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3- hydr oxy preshylethozy, K§%ﬂ @xdjifasgny tmetiyiethomy. (R)-2, -tiflorgce 1 -4mdthydettioxyh €S)-i ke.
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at ons asééz?%gh 28 Hﬁél;tgylgjﬁo 'ﬂ%ﬁy& éﬁﬁ%\?ﬁl‘regggﬁfhg%% @gﬁ ubg&ﬁﬁ%@%gég Cl- C6
al koxy. H{H‘ﬂr Q{5 SRRk %&@e flyerobuytoxh 2rilieyehuigny, 3luerebrtoxyet-hyl ,
3- met hoxy fiuomplitox- Trédifwoyghutay| 2,2-diffusestuidxy]3 Bedifeststidm, 4,4t hoxynet hyl

2- et hgxye I et hpxyet. - ypropyl, 2-ethoxypropyl,
1- met 2§/I - PF%]PEOC?%% h?/’?’gttrr\'ﬂy(%rﬁg‘io&%%QS Cl- C6 al koxy- Cl- C4-al koxy is an

al koxy radical having from1 to 4 carbon atonms as de- fined above, wherein
one hydr oggIir abyiBdlg| lsePbyRicRlpRatic FadiEs h@l/ihgmm $6mS Olch RS c§8|o-
met hoxynet hoxy, % nmet hoyetﬁgxm i met hox% t hoxy, 3-methoxypropoxy, 2-
met hoxyprBB%B@/,Cy‘iQW' cyclopeityl J B F¥sleal yéf%’dﬁ@iﬁ’@b’ﬁ@)&“?“@@ﬂﬁ@ﬁymauoxy, 1-
et hoxyet heaiyy 132,63 bk ZpiQaikyyradicelsh preferablp @xvethyl TaEioN! Ohe BlidraRENEXY, and
the EQ | H'(e‘?erably located in the 1-position of the cycloalkyl radical, such as in 1-

methylcyclopropyl or 1-methylcyclobutyl.

Fluorinated C5-Cg cycloalkyl is a cycloaliphatic radical having from 3 to 6 C atoms, such
as cyclopropyl, cyclobutyl and cyclopentyl, wherein at least one, e.g. 1, 2, 3, 4 or all of

30  the hydrogen atoms are replaced by a fluorine atoms such as in 1-fluorocyclopropyl, 2-
fluorocyclopropyl, 2,2-difluorocyclopropyl, 1,2-difluorocyclopropyl, 2,3-
difluorocyclopropyl, pentafluorocyclopropyl, 1-fluorocyclobutyl, 2-fluorocyclobutyt, 3-
fluorocyclobutyl, 2,2-difluorocyclobutyl, 3,3-difluorocyclobutyl, 1,2-difluorocyclobutyl,
1,3-difluorocyclobutyl, 2,3-difluorocyclobutyl, 2,4-difluorocyclobutyl, or 1,2,2-

35 ftrifluorocyclobutyl.

C2-Cs-Alkenyl is a singly unsaturated hydrocarbon radical having 2, 3, 4, 5 or 6 C-
atoms, e.g. vinyl, allyl (2-propen-1-yl), 1-propen-1-yl, 2-propen-2-yi, methallyl(2-

meathvinron-2-an-1-vl) and the lika. Ca-C.-Alkenvl iz in narticiilar alhd  1omathulnran 9



Cl1-C6 al kyl carbonyl is a radical of the formula R-C(O -, wherein Ris an

al kyl radical having from1l to 6 carbon atons as defined above. Exanpl es
conpri se woabgdo40sopi o- nyl, n-butylryl, 2-nethyl propi ecylEp2@swaloyi and
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fined above, wherein one hydrogen atom is replaced by C4-Cs alkoxy. Examples com-
prise methoxymethoxy, 2-methoxyethoxy, 1-methoxyethoxy, 3-methoxypropoxy, 2-
methoxypropoxy, 1-methyl-1-methoxyethoxy, ethoxymethoxy, 2-ethoxyethoxy, 1-
ethoxyethoxy, 3-ethoxypropoxy, 2-ethoxypropoxy, 1-methyl-1-ethoxyethoxy and the

30 like.

C4-Cs alkylcarbonyl is a radical of the formula R-C(O)-, wherein R is an alkyl radical
having from 1 to 6 carbon atoms as defined above. Examples comprise acetyl, propio-
nyl, n-butylryl, 2-methylpropionyl, pivalyl and the like.
35
C4-Cs alkylcarbonylamino is a radical of the formula R-C(O)-NH-, wherein R is an alkyl
radical having from 1 to 6 carbon atoms as defined above. Examples comprise
cetam|do proplonamldo n-butyramido, 2-methylpropionamido, 2,2-
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et hyl propyl sul fonyl, hexyl sul fonyl, 1,1-dinethyl propyl sul fonyl, 1, 2-
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efined ahove m co | uorQace o, .~ di f1 uoroacet am do,
i t1 a0y odoeetmrubeytyf 3R PbL BBV aiotmsalaroryuin,
(1 s)l- é; : u@twmwmﬂﬁmmdxyhylﬁoyl, PA fdimgmlsaletdpyllsulﬁn;lklpnglcﬁrﬁét{h9lpyopylsulfinyl,

, 1-di fl uqgr r ) am no,
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(S) - 2- f | uarraethylpragtytsplfielh | Z2vrtmsthyIproppisylfinyi, 1-ethyl-1-methylpropyt and 1-ethyi-
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(R -1, 2-difluoro-1-methyl et hyl carbonyl am no, (S). 30

1, 2-di T I ues Go ) 2GRS UMBh LS ¥ r&diER O HeABHARa R-S(0),-, wherein R is an alkyl radical
(R)-2,2,2-trjfluor?-l-neth%l thglc%rpoqyl- ;

30 having from 1 to 6 carbon atoms as defined above. Examples comprise methylsulfonyl,
ethylsulfonyl, propylsulfonyl, butylsulfonyl, pentylsulfonyl, 1-methylbutylsulfonyl,
2-methylbutylsulfonyl, 3-methylbutylsulfonyl, 2,2-dimethylpropyisulfonyl, 1-
ethylpropylsulfonyl, hexylsuifonyl, 1,1-dimethylpropylsulfonyl, 1,2-
dimethylpropylsulfonyl, 1-methylpentylsulfonyl, 2-methylpentylsulfonyl, 3-

35 methylpentylsulfonyl, 4-methylpentylsulfonyl, 1,1-dimethylbutylsulfonyl, 1,2-
dimethylbutylsulfonyl, 1,3-dimethylbutylsulfonyl, 2,2-dimethylbutylsulfonyl, 2,3-
dimethylbutylsulfonyl, 3,3-dimethyibutylsulfonyl, 1-ethylbutylsulfonyl, 2-

ethylbutylsulfonyl, 1,1,2-trimethylpropylsulfonyl, 1,2,2-trimethylpropylsulfonyl, 1-ethyl-1-
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amno, (S)-2,2,2-trifluoro-1-nethylethylcarbonyl am no,
2-fluoro-I-(fluoronethyl)ethyl- carbonyl am no,
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di fl uor obut yl car bonyl am no, 35 2, 2-di fl uor obutyl car bonyl am no,

1,1-
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30 1,2-difluoro-1 methylethylcarbonylamlno (R)-2 2, 2—tnfluoro-1 -methylethylcarbonyi-
amino, (S)-2,2,2-trifluoro-1-methylethylcarbonylamino, 2-fluoro-1-(fluoromethyl)ethyl-
carbonylamino, 1-(difluoromethyl)-2,2-difluoroethylcarbonylamino, (R)-1-fluorobutyl-
carbonylamino, (S)-1-fluorobutylcarbonylamino, 2-fluorobutylcarbonylamino, 3-
fluorobutylcarbonylamino, 4-fluorobutylcarbonylamino, 1,1-difluorobutylcarbonylamino,
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1,
2,
2,
di
1-
| u

(
(
(R)-
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(S)-
1
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4-f

35 2 2-difluorobutylcarbonylamino, 3,3-difluorobutylcarbonylamino, 4,4-difluorobutyl-
carbonylamino, 4,4,4-trifluorobutylcarbonylamino, etc.,

fluorinated C4-Cg alkylcarbonyloxy is a radical of the formula R-C(O)-O-, wherein R is a
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di fl uorobutylthio, 3,3-difluorobutylthio, 4,4-difluorobutylthio,

4,4, 4-trifluorobutylthio, etc.; 30 fluorinated C1-C6 al kylsulfinyl is a
radi cal obothes/dsersul a R-S(O) -, whereiniR is a fluori- matrak@skyloor adi cal
having from1 to 6 carbon atons as defi ned above. Exanples com prise
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fluorinated C4-Cs alkylsulfinyl is a radical of the formula R-S(O)-, wherein R is a fluori-
nated alky! radical having from 1 to 6 carbon atoms as defined above. Examples com-
prise fluoromethylsulfinyl, difluoromethylsulfinyl, trifluoromethylsulfinyl, (R)-1-
fluoroethylsulfinyl, (S)-1-fluoroethylsulfinyl, 2-fluoroethylsulfinyl, 1,1-difluoroethylsulfinyl,
35 2,2-difluoroethylsulfinyl, 2,2,2-trifluoroethylsulfinyl, (R)-1-fluoropropylisulfinyl, (S)-1-
fluoropropylsulfinyl, 2-fluoropropylsulfinyl, 3-fluoropropylsulfinyl, 1,1-
difluoropropylsulfinyl, 2,2-difluoropropylsulfinyl, 3,3-difluoropropylsulfinyl, 3,3,3-
trlfluoropropylsulfmyl (R)-2-fluoro-1-methylethylsulfinyl, (S)-2-fluoro-1-

TV . ) Wa T TIPS H - FRVFIQVORGRy RERVIPPIS S PR Do 3 SO DR I+ FORRu) B £ o ) Wi e Y YK |14 FRRRQWIREE |



3- to 7-nenbered heterocyclic radicals conprise saturated heterocyclic
radi cal s, which generally have 3-, 4-, 5-, 6- or 7 ring form ng atons
(ring nembemsmwmunsaturated non- aromatiZ heterocyclic padippads/1whi ch
generally have 5-, 6- or 7 ring form ng atons, and heteroaromatic
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or 6- _rrenbeilfbldrdm@@ﬂwpowaii B-frifideroatapylaniéoniyt (B)-2dinomat-metiyathyisulfoadi, cal s,
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t t bound e 1
it roddn BrafyiebvREY2biero GironR EERURR . 1 @Rlaorehareher
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her f
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5- or 6- mﬁl‘ﬂ@@f(ﬂﬂ]t)}’p@ﬂ@h?aé{@mtlc radi cals com prise 2-, 3-, or 4-pyridyl,
2-, 2 or 5-pyrimdiny pyrazinyl, 3- or 4-pyridazi nyI 2. or 3- thi enyI,
2- or §fury| 1-, 2- or 3- pyrronI 1-, 2- or 4- |mdazonI 1-, 3- or

4- pyr azol Bk fo Z-memnberad hatePgoylic redigals| opinprige saturated ﬁetér&]/eltcrradiéélby\hhlcﬂ 2-

or S-tetrazgl My have 3-32-, 3, & P¥AFRY Btming atonts (ring members), unsaturated non-

aromatic heterocyclic radicals, which generally have 5-, 6- or 7 ring forming atoms, and
heteroaromatic radicals, which generally have 5-, 6- or 7 ring forming atoms. The het-

30 erocylcic radicals may be bound via a carbon atom (C-bound) or an nitrogen atom (N-
bound). Preferred heterocyclic radicals comprise 1 nitrogen atom as ring member atom
and optionally 1, 2 or 3 further heteroatoms as ring members, which are selected, in-
dependently of each other from O, S and N. Likewise preferred heterocyclic radicals
comprise 1 heteroatom as ring member, which is selected from O, S and N, and op-

35 tionally 1, 2 or 3 further nitrogen atoms as ring members.

Examples of 3- to 7-membered, saturated heterocyclic radicals comprise 1- or 2-
aziridinyl, 1-, 2- or 3-azetidinyl, 1-, 2- or 3-pyrrolidinyl, 1-, 2-, 3- or 4-piperidinyl, 1-, 2- or
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25 or 5-isoxazolyl, 2-, 3- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 4- or
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25 orb- |soxazolyl 2-, 3- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 4- or 5-[1,2,3]-oxadiazolyl,
[1,2,5]-oxadiazolyl (= furazanyl), 3- or 5-[1,2,4]-oxadizolyl, [1,3,4}-oxadizolyl, 4- or 5-
[1,2,3]-thiadiazolyl, [1 ,2,5]-thiadiazolyl, 3- or 5-[1,2,4]-thiadizolyi or [1,3,4}-thiadiazolyl,
which may be unsubstituted or which may carry 1, 2 or 3 of the aforementioned radi-

cals R® and/or R®.

30
A skilled person will appreciate that the radical -E-SO.-Ar is bound to one of those car-

bon atoms of the aromatic part of the bicyclic moiety in formula | which carry a hydro-
gen atom, thereby substituting said hydrogen atom. Preferably the radical -E-SO,-Ar is
not bound to a carbon atom, which is adjacent to a bridgehead carbon atom. A skilled
35  person will further appreciate that for Y being -CH=N- the carbon atom is attached to
the bridgehead carbon atom while for Y being -N=CH- the nitrogen atom is attached to

the carbon atom.



particular fluorine or chlorine. In a very preferred enbodi nent of the

I nvention Ar is phenyl that carries aradical Ra in the 4-position of the
phenyl riwg 2asb4op8i onally 1 or 2 furtigr radicals Rb, worarase1®on
preferably selected from hal ogen, in particular fromfluorine or chlorine.
I n another preferred enbodi ment of the invention Ar is 2-pyrimdinyl that
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or 6-nenbered %p%% radi ca COY kS| | n atom
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radical s | Fohé pfeféragiyGanehssinedrediofin®@m Hal ogen and the
radi cal s @%dgﬁ%ﬁwwﬂfé?génﬁ Ar Ray ca'ryry 1 or 2 further radicals Rb, which
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One of th?hlo{iﬁé“ cals R4 or R5 may al so be Cl-C2-al koxy. In a very preferred

enbodi nmen he radical Ar preferably carries one radical Ra, which has
the fornmula Re' 25 Rat -Y Ra'

Phenyl and the aforementioned 6-membered heteroaromatic radicals Ar preferably
carry one radical R? in the 4-position (related to the position of the SO-radical) and

25  optionally one or two further radicals R®, which are preferably selected from halogen, in
particular fluorine or chlorine.

In a very preferred embodiment of the invention Ar is phenyl that carries a radical R® in
the 4-position of the phenyl ring and optionally 1 or 2 further radicals R®, which are
30 preferably selected from halogen, in particular from fluorine or chlorine.

In another preferred embodiment of the invention Ar is 2-pyrimidinyl that carries a radi-
cal R? in the 5-position of the pyrimidine ring and optionally 1 or 2 further radicals R,
which are preferably selected from halogen, in particular from fluorine or chlorine.

35
In a further preferred embodiment of the invention Ar is 5-pyrimidinyl that carries a
radical R? in the 2-position of the pyrimidine ring and optionally 1 or 2 further radicals
R®, which are preferably selected from halogen, in particular from fluorine or chlorine.



\R22 wherein Y is N, CHor CF, 30 Rat and Rae are independently of each
ot her selected from Cl-C2-al kyl, Cl-CZ-al koxy, fluorinanted Cl-C2-al kyl,
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Exanpl es ¢aapals 7 or N medyhaisy bCraetfyloagi no, N- et hoxyani no and
N-et hoxyanmi no. Preferred radicals of the fornula Raal so conprise those
wherein Y is nitrogen and

In a very preferred embodiment, the radical Ar preferably carries one radical R®, which

has the formula R*

nunnns
Oﬁvvvvw—h

- di
- 2-
-2
-1
-2,

25

_.Y Ra'

wherein
Y is N, CH or CF,
30 R and R® are independently of each other selected from C;-C,-alkyl, C;-Co-alkoxy,
fluorinanted C4-C,-alky!, provided for Y being CH or CF one of the radicals R*' or
R®? may also be hydrogen or fluorine, or
R®' and R*? together form a radical (CHy)n, wherein 1 or 2 of the hydrogen atoms may
be replaced by fluorine, hydroxy, oxo, C4-Cx-alkyl or C,-C,-alkoxy, wherein one
35 CH, moiety may be replaced by O, S, S=0, SO, or N-R°, R°® being hydrogen or
C4-C,-alkyl and wherein mis 2, 3, 4, 5 or 6;



30 wherein Ra' and Rae forma radical (CH2)mwherein 1 or 2 of the hydrogen
atons may be replaced by fluorine, nethyl, trifluoronethyl, nethoxy or oxo
and wher evo 2ma/®028 3, 4 or 5. Exanpl el conprise azeti ¢cmEP2005/011091

2-nmet hyl azetidin-1-yl, (S)-2-nethylazetidin-I- yl,

(R -2-nethyl azetidin-1-yl, 3-fluoroazetidin-1-yl, 3-nethoxyazetidin-1-yl,

3- hydroxyazetidin-1-yl, pyrrolidin-1-yl, (S)-2-fluoropyrrolidin-21-yl,

(R) - 2-f 1 uqpRKd {J%rl din-1 35 yl, 3-fl uoropyrrol i din-1-yl,
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radical may carry 1, 2 or 3 substitu- ents sel ect ed from hal ogen, NO2, NHZ2,

OH, CN, C -Cs-al kyl, C3-C6-cygloal k% 3% é fl uorc!a{P]at
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N-methoxy-N-methylamino, N-methoxyamino and N-ethoxyamino.
Preferred radicals of the formula R¥ also comprise those wherein Y is nitrogen and
30 wherein R?' and R® form a radical (CH,)n, wherein 1 or 2 of the hydrogen atoms may
be replaced by fluorine, methyl, triflucromethyl, methoxy or oxo and wherein miis 2, 3,
4 or 5. Examples comprise azetidin-1-yl, 2-methylazetidin-1-yl, (S)-2-methylazetidin-1-
yl, (R)-2-methylazetidin-1-yl, 3-fluoroazetidin-1-yl, 3-methoxyazetidin-1-yl, 3-
hydroxyazetidin-1-yl, pyrrolidin-1-yl, (S)-2-fluoropyrrolidin- 1-yl, (R)-2-fluoropyrrolidin-1-
35 yl, 3-fluoropyrrolidin-1-yl, (S)-3-fluoropyrrolidin-1-yl, (R)-3-fluoropyrrolidin-1-yl, 2,2-
difluoropyrrolidin-1-yl, 3,3-difluoropyrrolidin-1-yl, 2-methylpyrrolidin- 1-yl, (S)-2-
methylpyrrolidin-1-yl, (R)-2-methylpyrrolidin-1-yl, 3-methylpyrrolidin-1-yl, (S)-3-
methylpyrrolidin-1-yl, (R)-3-methylpyrrolidin-1-yl, 2,2-dimethylpyrrolidin-1-yl, 3,3-

el et i A il D teifliAramathulnureenlidin. 1 2ol Q2 triflninrnmathvlinvrralidin.1 -



al kyl am nocar bonyl , di - C1- C6- al kyl am nocar bonyl, fl uori nated
Cl- C6- al kyl car bonyl, Cl- C6-al kyl carbonyl am no, fl uorinated
Cl- C6- al kwbeasdmamysani no, C1- C6-al kyl cer bonyl oxy, 30 fl| roripratssd11091
Cl- C6- al kyl car bonyl oxy, Cl1-C6-al koxycarbonyl, Cl1-C6-al kylthio, fluorinated
Cl- C6- al kyl thi o, Cl1-C6-alkylsulfinyl, Cl-C6-alkylsulfony fl uori nat ed
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3 35 or %@my ﬁjé'ri}zﬂnA-}I: or 3-[1,2,4]-triazolyl, 1- or 4-[i,2,3]-triazolyl,
11-, 2- or b-tetrazolyl, 2-, 3- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-,
3- or 9%-thiazolyl, 3-, 4- or 5-isothiazolyl, 4- or 5-[1,2,3]-oxadiazolyl,
[ 1, 2, 5] - Qxasiiiag preférréd-hrerradiaaly K7, wBereir B [and R4 togeshed foral § radi¢al (GHa)-
oxadi zolyl,, 4- .or 5- .= Lhiadl I | hadq eold
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radi cdl rfared cadieale BEhefermslp Br 2sgyroMPYRe g-morpRolipyk graemaiRhaliaylsd- g’i1\'/en
ﬁblove. PF%&%&%@%F@M&L% t&limm-yheltmemlptpmziimﬂya 2-@(oeo>saabhﬁm-sq/l,}‘ rom

al ogen, C1-CA-al ky 1-?— 0¥, bhn - (4 klyori- 5
nated C1-R¥ACHRRYE (Srpyzo ﬂ?%ﬁg’r()%rpgéréﬁrbﬁ)%g y@ﬁ?ﬁ%%ﬁ%“em 1,2%%@@@1859/\{; adi cal
Ra whi ch g!psabhdini3ye-fiterogyroligin-tyn $irsathylpyrfidioHiFgl, (rmetiotnyreliding

o
OCH2F, with i fonr e 1S 1 L arry 1
or 2 fur thidk ORLGTIRUBRERLEY Pinethilohitidin FADEA EREIn frERin 2} ond
sel ectied (R)omethytnyerlidisypatho, methyl, fluoronethyl, difluoronethyl,

trifluoronmethyl, difluoromethoxy and trifl uoronethoxy. Preferably Ar
carries no further radic Rb. | n_thi nbodi nent AL | phenyl
whi ch carfmesgat tP%EﬁCE%?S ?féﬁmf[ﬂ’f"a %ep}?%? %ae ﬁrﬁteﬁetdhvéh'éq S%rap i?rig%?{l%ng of
CHF2, CHZFarti6¥ibi-D, 2o MDRE atens.h OCHF2 being preferred. In this
enbodi ment Ar is preferably phenyl, which carries Ra in the 4 15 position
with respect to the SO2-group. |n another enbodi nent of the inventjion, Ar
carrizs |Inatirther prievil enbedimert Alrarmishnatadicgruphichis pelestag iom o-
C|Z[< 06- aIC lig,g_lmﬁnﬁg 84 g?@%%%%ﬁmdﬁlblf&wing a@lh@@nélizlﬁk!réﬂyﬁtéw#torr@elé&ed
al koxy- C1- C4- al kyl , - C6-. ro X - Cb-.al koxy- Cl- CA- COOH,
20 CH2NR4TRem @nNRaRrg N W‘t‘%ﬁ@@%ﬁ( %?KT‘RE%?‘%EB% f°%1%€%la'+%§§'¥8rasr bonyl
f1 uori nat ge4 WRefehn tekdtlor Srrhemipéred GeteDBaraimiaii¢ calidabmay satmymd, 2 or dsubsiiived
Cl- C6- al kyl caj bonyt agi KphC @ @md-osn%,; dLEI08cRBIGH C/\-Ce-
C1- Cs- al k?'?{tc?a?re[?(?ﬁeﬁy%iﬁhg@g?@&gw&k?cér Egnfll °CL-Ch- a yyl t I’ll‘?(,), "1°uor i nat ed
C1- Co281 kyilkbky, dluoiated CaiOeyalkat fiupinated ExrCosveloaliy lernalgd ICrGearalP¥nat ed
Cl- G6- al ki Ul linydalicd)l BRE)-BKbRACEE, GhkyRIO 3 Siykifaxpatkoxyh DeDylattky-L5- f onyl
phenoxy, c%-gﬁfxg,x&-3?-31kﬁcgrbgﬁyl?éﬂﬁf?‘é’ﬁﬁg%in%'ﬁ 9.‘3&1086-af?<§/|%Fn?|1aJ, %rr-%e'. ¢ radical,
alkylaminocarbonyl, di-C4-Cs-alkylaminocarbonyl, fluorinated C,-Cs-alkylcarbonyl, C,-
Ce-alkylcarbonylamino, fluorinated C4-Cs-alkylcarbonylamino, C4-Cs-alkylcarbonyloxy,
30 fluorinated C;-Cs-alkylcarbonyloxy, Cs-Cs-alkoxycarbonyl, C4-Ce-alkyithio, fiuorinated
C,-Cg-alkylthio, C4-Ce-alkylsulfinyl, C4-Ce-alkylsulfonyl, fluorinated C4-Cs-alkylsulfinyl
and fluorinated C-Ce-alkylsulfonyl. Amongst these radicals R®, preference is given to
radicals selected from 2-, 3-, or 4-pyridyl, 2-, 4- or 5-pyrimidinyl, pyrazinyl, 3- or 4-
pyridazinyl, 2- or 3-thienyl; 2- or 3-furyl, 1-, 2- or 3-pyrrolyl, 1-, 2- or 4-imidazolyl, 1-, 3-
35  or 4-pyrazolyl, 1- or 3-[1,2,4]-triazolyl, 1- or 4-1 ,2,3]-triazolyl, 1-, 2- or 5-tetrazolyl, 2-,
3- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 3- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 4- or
5-[1,2,3]-oxadiazolyl, [1 ,2,5]-oxadiazolyl (= furazanyl), 3- or 5-[1,2,4}-oxadizolyl, [1,3,4]-
oxadizolyl, 4- or 5-[1,2,3]-thiadiazolyl, [1,2,5]-thiadiazolyl, 3- or 5-[1,2,4]-thiadizolyl or
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wherein the four last nentioned radicals may carry 1, 2, 3 or 4 radicals

sel ected from halogen, NO2, NH2, OH, CN, Cl-C6-al kyl, C3-C6-cycloal kyl,
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Cl- C6- al k Cbggmyg,m haloyeh; @J-By-bikhi, G- dali@iy rfabeidated 085, elky ntifloori-Cl-
Cl- C6- al kyI sul fonyl, fluorinated Cl-C6-al kyl sul finyl and

C6- al kyl su f| g
f1 uor ifnat ratedtuda=aligaya kyl sul f onyl . In another embodi ment of the
I nvention, Ar |s phenyl which carries 1 radical Ra and at |east one

(o cal R and Lol 80tk ahen At bapkeufign @ﬁ'e‘:@dtfmgfyagﬁ%@%. ch
i s unsubsgdrisigtiag 0b CHiaj GHF@CHarand QCHSF, ¢ith D ek be‘%P &yl /s above.
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erocyclic ring sed to the phenyl ring are
sel ecigd positon wih respegidn thQZSO@QfQMPkyI Cl- C4- al koxy, fluori nated
Cl-C4-al kyl and fluorinated Cl- C4 al koxy The radical Rl is preferably

C2- C4-al kyl, C3-C4- | oal k - CA- I

A kot s e B BB T B s o,

cycl oal kybI ggsﬁhglafcg:eg-etﬁe@ fﬁ)@laaﬂeé@ma-a‘llmnyyIC1fﬁe-iWﬂr033a|&V|]|;<|§5h-6af bonylj
t ar uorinate

L Ga- al kO Lseratih S oIl G Cf§ %*3%‘& ropyl |

f1 uor ppat mI-IZNI-'ﬁE%rONB"R%SNHD@)N% le@)UBgR §—C§2NR Cq%rat“fy nYh-bropyl or

1- pr open- CﬁFé matgtf eft %h{y)éarﬂdﬂ\?l G}?chglawyﬁzartﬁ)n Mafino, Woerieitéd 83Cis as defi ned

Pcu

above.

pref erred a&wb@dlqwmm'@? Q%;%H?‘&%%?Wﬁg’We{%@gtefj? S%r%'&’ﬂﬂ%@&?ﬂ%‘?’r %Pﬁ Rla is
hy- dr ogenRgcdrBoryn ct;,Re@alhﬁthm floerinatecthCrGs-aliyliin, GlCwakylsulfipyhr@iCal ar R2
Pydr ogen_ BHYT %uggr%@,e L@npatee SR, 1L g BRca Sk Bty BheRisd O
t r ans 25Andsmerpheneke beozyleytand f Gunerplppred NV@W‘F‘&W qrearginelic fadlicdhnpounds,
wher ei n R'wehe?&ﬂ the four last mentloned radicals may carry 1, 2, 3 or 4 radicals selected from
halogen, NOz, NH;, OH, CN, C,4-Cg-alkyl, Cs-Cs-cycloalkyl, C,-Ce-alkoxy, fluorinated C;-
Ce-alkyl, fluorinated Ca-Ce-cycloalkyl, fluorinated C4-Ce-alkoxy, C4-Cg-hydroxyalkyl, C4-
C-alkoxy-Co-Cy-alkyl, C1-Ce-hydroxyalkoxy, C-Cy-alkoxy-Cz-Cy-alkoxy, C4-Ce-
30 alkylcarbonyi, C,-Ce-alkylamino, di-C4-Ce-alkylamino, C4-Cs-alkylaminocarbonyl, di-C4-
Cs-alkylaminocarbonyl, fluorinated C4-Cg-alkylcarbonyl, C4-Cs-alkylcarbonylamino,
fluorinated C4-Cs-alkylcarbonylamino, C4-Ce-alkylcarbonyloxy, fluorinated C4-Ce-
alkylcarbonyloxy, Cs-Ce-alkoxycarbonyl, C-Ce-alkyithio, fluorinated C4-Ce-alkylthio, C4-
Ce-alkylsulfinyl, C;-Ce-alkylsulfonyl, fluorinated C1-Ce-alkylsulfinyl and fluorinated Cy-Ce-

35 alkylsulfonyl.

In another embodiment of the invention, Ar is phenyl, which carries 1 radical R* and at
least one radlcal RP and wherein R® and one radical R® are bound to two adjacent car-

IR - SRR TGN i Py DGR | e Y [T e T a Ve Y.V, SY PN 2N



R2 or R a and Rea together forma noiety (CHA, wherein n is as defined
above and in particular 2 or 3. Thereby a fused ring is fornmed, which may
be trans-wogee/man178i s 30 fused. A furth® preferred enbedirmepiosoilobhe
invention relates to compounds, wherein Ra is C2-C4-alkyl,

Ca- 4- | CA- al Al f| I nat ed
SR e R A TR
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hydr ogen tiétealinabénzafurama, Zafdlfﬂdac)beamfumyl?banmemw ihdwgt indazold; berr- trans.
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i nvent i on drefleazexadnyl, chinebumhdsodinaling, eiahydreisechingiayle¢hroxeny, ctepmanyl t hi s
enbodi ment,, Y th (il Mhfihabhy be Qhﬁmstltuttg'li%ﬁlcrpha R&HH, 28A3 8?th%a§f5fe?ﬁ’érfir

-CH=CH. In particular this (t) t rel ates t o compoun gener al
for mul ae t'S”?‘hraQ'%'saﬁ(ﬂefPUed @Jbs{t' qen}s% r §lepgatyrajed qr @S@U(ate@mr 8- R-7 11 1
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t hese conpounds. The preferences given above for R, Ra, R2, Ra, R3, E
and Ar nayL 3l bivai3eRs Yrdr&ab et 28k 2e,-E Ry -, 28 -cycloalkyimethyl, C,-
Cs-alkenyl, fluorinated C,-Cs-alkyl, fluorinated Cs-C,-cycloalkyl, fluorinated C;-C,-
cycloalkylmethyl, fluorinated Cs-C4-alkenyl, formyl or C,-Cs-alkylcarbonyl, in particular
15  Co,-Cyalkyl, C53-Cs-cycloalkyl, Cs-Cs-alkenyl, fluorinated C4-Cy-alkyl, fluorinated C;-Cy-
cycloalkyl, more preferably n-propyl, fluorinated linear C,-Cs-alkyl or 1-propen-3-yl, in
particular n-propyl or 1-propen-3-yl.

Preferably, the moiety E is N-R®, wherein R® is as defined above. R® is in particular H or
20 methyl and most preferred H.

One preferred embodiment of the invention relates to compounds, wherein R* is hy-

drogen and R? and R* have the meanings given above. In particular R? and/or R% is

(are) also hydrogen. For R? or R* being different from hydrogen the radicals R? (or R??)
25 and NR'R"™ may be located cis- or trans.

Another preferred embodiment of the invention relates to compounds, wherein R*? and
R? or R' and R* together form a moiety (CH,),, wherein n is as defined above and in
particular 2 or 3. Thereby a fused ring is formed, which may be trans-fused or cis-

30 fused.

A further preferred embodiment of the invention relates to compounds, wherein R" is
C,-C4-alkyl, Cs-C4-cycloalkyl, Cs-Cy-alkenyl, fluorinated C4-C,-alkyl, fluorinated Cs-Cy-
cycloalkyl, in particular n-propyl, fluorinated linear C,-Cs-alkyl or 1-propen-3-y1, more
35  particularly propyl or 1-propen-3-yl. In this embodiment R? and R* have the meanings
given above. In particular R? and/or R* is (are) also hydrogen. For R? or R? being dif-
ferent from hydrogen the radicals R? (or R*®) and NR'R' may be located cis- or trans.
The carbon atom of the bicylic core that carries the radical NR'R™ may have (R) or (S)
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Preferred enbodi nents of conpounds la, |Ib and Ic are conpounds wherein R2
and R2a are hydrogen. These conpounds are also referred to as conpouns

| aa, | ba wododemo178Ct her preferred enbegdi nents of conpopomdP200a/0ar081 t hose,
wherein R2a is hydrogen 15 and R18 together with R2 is 1, 3-propandiyl.
These conpounds are also referred to as conpouns |ab. Further preferred
enbodi nents of conpopunds |a are those, wherein R2 is hydrogen and Ra

toget her %%%nl%%@gﬁéﬁ b ioRh B ribtes 1D @8MpOANTRAYHASTOANEIan Rerefl X1s ed to

as 20 co uns . referred are co I d the .

physi ol ogCHalr thistemnladiment alsi RIetesrRlY i-GH= ,%%gwﬁw?i?éﬂhafﬂ%wﬁw'%fa, Ar
i's prefer ghhyephenyhrivhbchiscanbddment reiésial coRpounds dthd genesral fopmulzef t he
phenyl ring. Anbngst these, conpounds |aa are preferred, wherein Ra is a
radi V@D 2B0#y @ableys 21 PCT/ EP2005/ 011091 which carries a radical Ra in the
4-position, the radical Ra b&ng selected from CHF2, CH2F, OCHF2 and
OCH2F, with CZI:HFZ bei ng prEj_e’g_r_%g. I'n conpounds laa, Rl is pref- erably
C2- C4- al kyl RC3- CA~cychaat Ryl - C4- cydRsal kPhnpthyl , C3- C4-al kenyl ,
fluorinated C1 3 flurinated C3- yl , fluorinated

C3- C4- cyclrtal kyl g | uorinated 5 F3- for ré/l or

Cl- C3-al kyl c&'bonyl, i'n particular C2-C4- , C3-C4-Eycdoarkyl,

C3- 4- al kenyIR1af | gorinated Cl-C4-al kyl, fptaorgPrated C3- lcycl oal kyl, nore
preferably n- propyl, fluorinated |inear -C3-al kyl or I=propen-3-yl, in
particul ar n-propyl Pr 1-propen- 3-yl. A very Hb)""f erred exanpl e of
conpounds laa is tH@ conpound | aa, wherein R iIs n- propyl and Ar is
4-di fl uor onet hoxyphenyl. Therefore, a very preferred enbodi mrent of 10 the
invention relates to corrpound(g of the fornula laa, wherein R is n-propyl
and Ar is 4-difluoronethoxypfpenyl and to the physiologically tolerated
acid additi qg er egE—S+¢l udes the pure S- and R-stereoi soners and
m xtures of S a eoi sgners thereof. 15 In conpounds la, Ib and Ic
and |ikew se in|cong 5 | aa, | ba and Ica, the carbon atomto which the
radi cal ' e, may have S- or R configuration. The inven- tion

i ncl udes thﬁﬁgre % and R-stereoisoners and m xtures of S- and ]
R- st ereoi so S. RExarrpl es for preferred conpounds laa, |ab, lac, Iba and
lca are given in the following 20 tables A-1, A-2, A3, A4 and A-5. Table
A-1: Conpounds of t(l& fornula laa, including the pure S-isomers, the pure
R isoner g, and, Rier®eage iz {¥ X LHH A haWb tehBarhds diserhiiove afd tafie R1 have

t he meanin iven ih one row of,..tabl ., 25 Ta%l e A-2: Conpounds of the
formil a | physioingical HlsiHS ApHG0LOR SpiR0thEst ROMRRERt: The FRBIRT S8R gNER
racem ¢ mapbve ¥ R'VRES R, IRAR RE, Eand AamctukallyeaplyRo forawdae lag lnarahlicng

10

Preferred embodiments of compounds la, Ib and Ic are compounds wherein R? and R*
are hydrogen. These compounds are also referred to as compouns laa, Iba and lca.

Other preferred embodiments of compopunds la are those, wherein R? is hydrogen
15  and R" together with R?is 1,3-propandiyl. These compounds are also referred to as

compouns lab.

Further preferred embodiments of compopunds la are those, wherein R?is hydrogen
and R together with R* is 1,3-propandiyl. These compounds are also referred to as

20 compouns lac.

Most preferred are compounds laa and the physiologically tolerated acid addition salts
of laa. In formula laa, Ar is preferably phenyl which carries a radical R® in the 4-position
of the phenyl ring. Amongst these, compounds laa are preferred, wherein R? is a radi-
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given in one row of table A 30 Table A-3: Conpounds of the formula Ica,

I ncluding the pure S-isoners, the pure R isoners and the racem c m xtures,
wherei n Rve o&/domed Ar and R have theineani ng given ipoT@peossowoof table
A. Table A-4: 35 Conpounds of the formula |ab, wherein Ar and R have the
meani ng given in one row of table A wherein R2 and NR R2 é uaI ly

trans, i nelhicticagriesheradicabRENMhe dcpasiton, theradierl R baing selesied ko
racen c lf*‘c%} B 02 }f@n%%zﬁmﬁﬂ@(ﬁ-ﬂzz%ﬂgﬁﬁamﬂomkﬁ%oumuRéiis ;mr‘ef—t he
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given in th %ébg‘f’)‘”w% 't%ﬁlc]i%averﬁ@% e ixttis 'R Y- endrlstefeyigpmrds of the

fornmul a | %Y € neaning given in one row of table
A, incl uditimgrebhhe pure S-isoners, the pure R-isoners and the racemc
m xtures. Table A-7: 25 Conpounds of the formula Iba, wherein Ar and Rl

have the neaning given in one row .of table A nc udi ng t
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atom to which the radical R'R"™N is bound, may have S- or R conflguratlon. The inven-
tion includes the pure S- and R-stereoisomers and mixtures of S- and R-stereoisomers.

Examples for preferred compounds laa, lab, lac, Iba and Ica are given in the following
20 tables A-1, A-2, A-3, A-4 and A-S.

Table A-1: Compounds of the formula laa, including the pure S-isomers, the pure R-
isomers and the racemic mixtures, wherein R' is H and Ar and R' have the meaning
given in one row of table A.

25
Table A-2: Compounds of the formula Iba, including the pure S-isomers, the pure R-

isomers and the racemic mixtures, wherein R' is H and Ar and R have the meaning
given in one row of table A.

30 Table A-3: Compounds of the formula Ica, including the pure S-isomers, the pure R-
isomers and the racemic mixtures, wherein R' is H and Ar and R' have the meaning

given in one row of table A.

Table A-4:

35 Compounds of the formula lab, wherein Ar and R' have the meaning given in one row
of table A, wherein R? and NR'R? are mutually trans, including the pure S/R-isomers,
the pure R/S-isomers and the racemic mixtures.



Table AA- No. R Ar 1. propyl 4-eth | hen | 12. propyl 4 ro |l hen | 3.
propyl 4-isoro | hen | A nrnnvl 4-sec-hutvlnhenvl WO 2006/ 040178 23
PCT/ EP20050QaddaRd178No. R Ar 5 pro | 42psobut (phen | 6pcpmEpRyds/011091
4-(1,1-dinmeth Ipro |l -hen I .7, roI4vinIhenIg, rol 4-isoro en |
hen | g, rol 4- (fluoroneth | hen | 3-(fluorometh |) hen | 11.
prop | 2- Compeupagphtheyonyada |ab, wﬁerqxrbA[arzp Rdh?\f%@?cﬁ’ﬁ-ﬁmﬂg gikghinioneigw pro |
3- difluo P%E&Alwtﬁ&}ém 12 ahd NFOROAM maménwrémmrrmmrig thelpare B/R-Eomeps,0 |
4(tr|fluororrethl) - trifluorometh I hen | 17, prop v,
2-(trifl u%%?ﬁ’ﬁ)‘s%?fsla”d%’&e %PB"‘%"‘R“W?E fluoroeth | -hen | 4- (S

-1-fluoroeth I -hen I 1g, propyl 20. ro |l 4- R-1-fluoroeth I -hen | 21

Vo 252. AnPTEGRERPHITEN He e ipiaias y barlbLYRR R R e P

rol 4- 31§‘NUInrtmsremb|od+rtm11YlIsbﬁefelra@IMS4 -CH#N1@Y-6H=6H- antémpartic@ar pro |
4-(S -2-f lor I _propyl
43 3-dif Fuéc)fr @H:—gl 4n p%?tfbu|arﬂ§% m'ic>8d|h]e‘|1'|}1 é%tegtc“:t j I#llnlrcjig ro('f) thre'(;tf'éﬁehalf -5 Y
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wherein R', R™, R? R?, R?, E and Ar have the meanings given above. The prefer-

ences given above for R', R", R?, R*, R, E and Ar naturally apply to formulae Id and

le. Preferred embodiments of compounds Id and le are compounds wherein R* and R%
15 are hydrogen. These compounds are also referred to as compouns Ida and lea.

Examples for preferred compounds lda and lea are given in the following tables A-6
and A-7.

20 Table A-6:
Compounds of the formula laa, wherein Ar and R' have the meaning given in one row
of table A, including the pure S-isomers, the pure R-isomers and the racemic mixtures.

Table A-7:
25 Compounds of the formula Iba, wherein Ar and R have the meaning given in one row
of table A, including the pure S-isomers, the pure R-isomers and the racemic mixtures.

Table A:

No. R Ar

1. propyl 4-ethylphenyl

2. propyl 4-propylphenyl

3. propyl 4-isopropylphenyi
A nranvl 4-sec-hutvinhenvl




32, ro |l 4- 2-fluoro-1-meth leth | -hen | 33. prol 4- S -2-fluoro-Il-neth
leth I - hen | 34. propy, 4-(R-2-fluoro-1-neth leth f - hen | 35. pro |

4- 2, 2-diwbuossmsdrseth leth 1)-hen | 286. propyl 4- (S perZpdidloumpp- 1- net h
leth I)-phen | 37, rol 4- R-2,2-difluoro-1-neth leth I -hen | 38.
propyl 4- 2,2,2-trifluoro- th leth | -hen 1l 39 ro | 4-(S

| - e

-2, 2, 2'”[\]0 [uoro-iktmeth leth | -hgeArl 40. pro | 4- R
Igt ﬁ I2-t ﬁﬂnl qur/lg I jid eth T -hep. isobufidoHngP v, 4- 2- felt ldolro %GLI :Jorzget h
or opyl 480 1. 1-ci ErP 5. 1 uor ooty N R PO s O bl "o\
ro |l 4- |70 ox henpropy6. pro | 4- iétylny&pl'@faylhpn | 47 propyl 4-buto heén | WO
2006/ 04 %78 24 PC"E/rg 005/ 011091 |HasoprRypehyiph8nyir o | 4- fI uor onet ho hen |
49, ro I A=(difi %I tho ) - phen 4 ﬁ,gbro,p,@gpm)yherﬂﬂ(z fl uoroetho hen Ij 51.
pro | 4 \Z2-di+i etho—ten y. l)6},]‘5m/‘lf-tr|'rluoroethox -hen |
53. prop\ﬂIO 4-(1 l/pr@pyb -t et rafl uordSELY upromg;w pt-o—t+—4=c—cto ol hen
| 55. pri@ql 4-c clpotmyl (phen | 56 2r(ﬂumom&y})ph¢wﬂmn |_hen | 5 rop | |4-
2,2-difllueroc clogrgpyi -hen | 58. 4F(d|ﬂL|0:2>n"feIthyb)|pbe%4| sorol hen | 59.|] prop
o 31 UGD- 50 gl o T 50, HAahubofrbhpeay- 1-meth Toth |- han |
61. pro 4—(2 ”piﬂﬁéyL-g mettr— g dlﬂugl%pﬂ@lthyl)@ﬁﬁﬂﬁro I 4-ace T hen 1| 63.
ro | 4-cdidba_hen |PrO pro—t—4—a@<k pro—t—4—2=metho{et ho
hen | 15. propyl 4- (tnfluoromethyl)phenyl

16. propyl 3-(irifluoromethyl)phenyl

17. propyl 2-(trifluoromethyl)phenyl

18. propyl 4-(1-flucroethyl)-phenyl

19. propyl 4-((S)-1-fluoroethyl)-phenyl

20. propyl 4~((R)-1-fluoroethyl)-phenyl

21. . propyl 4-(2-fluoroethyl)-phenyl

22. propyl 4-(1,1-difluoroethyl)-phenyl

23. propyl 4-(2,2-difluoroethyl)-phenyl

24. propyl 4-(2,2,2-trifluoroethyl)-phenyl

25. propy! 4-(3-f|uoropropyl)-phenyl

26. propy! 4-(2-fluoropropyl)-phenyl

27. propyl 4-((S)-2-fluoropropyl)-phenyl

28. propyl 4-((R)-2-fluoropropyl)-phenyl

29. propyl 4-(3,3-difluoropropyl)-phenyl

30. propyl 4-(3,3,3-trifluoropropyl)-phenyl

31. propyl 4-(1-fluoro-1-methylethyl)-phenyl

32. propyl 4-(2-fluoro-1-methylethyl)-phenyl

33. propyl 4-((8)-2-fluoro-1-methylethyl)-phenyl

34. propyl 4-((R)-2-fluoro-1-methylethyl)-phenyl

35. propyl 4-(2,2-difluoro-1-methylethyl)-phenyl

36. propyl 4-((8S)-2,2-difluoro-1-methylethyl)-phenyl

37. propyl 4-((R)-2,2-difluoro-1-methylethyl)-phenyl

38. propyl 4-(2,2,2-trifluoro~1-methylethyl)-phenyl

39. propyl 4-((8)-2,2,2-trifluoro-1-methylethyl)-pheny!

40. propyl 4-((R)-2,2,2-trifluoro-1-methylethyl)-phenyl

41. propyl 4-(2-fluoro-1-fluoromethylethyl)-phenyl

42. propyl 4-(1-diflucromethyl-2,2-difluoroethyl)-phenyl

43. propyl 4-(1,1-dimethyl-2-fluoroethyl)-phenyl

44. propyl 4-ethoxyphenyl

45. propyl 4-propoxyphenyl

46. propyl 4-isopropoxyphenyl

a7. propy! 4-butoxyphenyl




66. pro |l 4-(CH2-N CH3 2 -hen 67. pro |l 4- NHCONHz -hen | 68. propyl

4-(meth Isulfan I -hen | 69. pro | 4- fluoroneth Isulfan | -hen | 70.
propyl 4-woizbéemaomset h [ sulfan | -hen pg 71, ro | 4- tripCirmreasspitvol sul fan
| -hen | 72. propy, 4- meth Isulfon | -hen | 73. propyl 4 NNmetho -N-neth
| -amino -hen | 74, pro | 4- nmetho amino -hen I 75 prao | 4- etho amno
l—hen I 7"N0Pf° L ALRQN-mezh Iam;[ ngIOKAu= hen | 77. prop ¥o I4 (N(:Zl\l-ngj[ Het I
et di (8 pdaldul g0 (TeT C Tetuchom e oyl T TS
pro | 4-|$8.-2-nethP iflyoro T
| -hen | [88. pro I ppyB-netho azet 411(27f|l10f0¢thj)érphﬁny|8¢ propyl 4 3-h gir ox
azeti di nj g1, | - heNplopyBS5. prop y, f4{(p2/iftiloraditimoxy)-pheryhen | 86, ro | 4-
rrolidin{ {65 T -TE okopyB /- Pro | 4- Lﬁzzrzrtﬂhu(qbé}hgxyﬂphehﬁn | 88. prol 4
R) - rrol rdFA—2— 1389, 10 175 _déeib S Sbhe | 90.propyl
4- ((9)-p|B3alidiniBOPY - hen | wo 2ifbhd: 2 PR IEY 01 1091—Ne] R
Ar 91. pisp y, 4-(Byopykrolidin-3- |4-Cyslenfopylizenyto | 4- 2-fluaoro rrolidin-1
1) hen I {581 prop |yrop§t S -2-fl uor ppcyclobutylpimeryi | -phen | 94. pro | 4- R
- 2-f1 uor 5é20i/ icai ,'pfq'pyl' -hen | 95| 4 By&operflylprtnlyl uorop rrolidin-1- 1) hen |
P e o ot o 1 ba "2 by Bp BRERYY. TR
| 99, r58. 4- (3, 3paihl uor o rral i di #flwono-4-jsepropylphenyl

59. propyl 3-fluoro-4-isopropylphenyl

60. propyl 4-(1-hydroxy-1-methylethyl)-phenyl

61. propyl 4-(2-hydroxy-2-methylpropyl)-phenyl

62. propyl 4-acetylphenyl

63. propyl 4-carboxyphenyl

64. propyl 4-(O-benzyl)-phenyl

65. propyl 4-(2-methoxyethoxy)-phenyl

66. propyl 4-(CH2-N(CHj3),)-phenyl

67. propyl 4-(NH-CO-NH,)-phenyl

68. propyl 4-(methylsulfanyl)-phenyl

69. propyl 4-(fluoromethylsulfanyl)-phenyl

70. propyl 4-(difluoromethylsulfanyl)-phenyl

71. propyl 4-(trifluoromethylsulfanyl)-phenyl

72. propyl 4-(methylsulfonyl)-phenyil

73. propyl 4-(N-methoxy-N-methyl-amino)-phenyl

74. propyl 4-(methoxyamino)-phenyl

75. propyil 4-(ethoxyamino)-phenyl

76. propyl 4-(N-methylaminooxy)-phenyi

77. propyl 4-(N,N-dimethylaminooxy)-phenyl

78. propyl 4-(azetidin-1-yl)-phenyl

79. propyl 4-(2-methylazetidin-1-yl)-phenyl

80. propyl 4-((8)-2-methylazetidin-1-yl)-phenyl

81. propyl 4-((R)-2-methylazetidin-1-yl)-phenyl

82. propyl 4-(3-fluoroazetidin-1-yl)-phenyl

83. propyl 4-(3-methoxyazetidin-1-yl)-pheny!

84. propyl 4-(3-hydroxyazetidin-1-yl)-phenyl

85. propyl 4-(pyrrolidin-1-y)-phenyl

86. propyl 4-(pyrrolidin-2-yl)-phenyl

87. propyl 4-((S)-pyrrolidin-2-yh)-phenyl

88. propyl 4-((R)-pyrrolidin-2-yl)-phenyl

89. propyl 4-(pyrrolidin-3-yi)-phenyl

90. propyl 4-((S)-pyrrolidin-3-yl)-pheny!




100. prop vy, 4-(2-nmeth | rrolidin-1- | -phen | 101. pro | 4-(S)-2-neth |
rrolidin-1- I)-hen | 102. ro |l 4 R-2-neth | rrolidin-1- | -hen | 103.
pro | 4- \Beomeddn4b178rolidin-1- -hen | 284. propyl 4- S) P8T/mPRHV5I011091
rrolidin-1- 1 -hen | 105. propyl 4- R-3-neth | rrolidin-1-y!)-phenyl
106. propyl 4-(1 -meth | rrolidin-2- hen | 107 pro | 4-((S)-1 -peth |
rrolidin{Rp. |)-henR! 108. propyl #4AR)-1-neth | rrolidin-2- | -hen | 109,
ro | 4-(1og M TpREHA -3~ ~hen |4 (@G mbichbdiefyr 1 -reth 1 |
ool 4152 5o edptomy oy areYy (4 acroPitdgl-TURBhEN S T hen T 112
rrolidin{93. 1 -henpopyii4. propyl A-((8) 2 uorQRYFTQliging] W)- phefmyl din-11 -hen |
115. pro|d44- (S {Brdpyi fl uoronet h |4«({RH2-tionepurofidintiend)-pherill6. prop vy, 4-
(R-2-tri _1410r p\rret rc]p? [r o[i di n-1- L 1phesropyrrolidiin-1-pn-epyhyi4- 3-trifluoronmeth
en| 1o B, P R S IR T T
propyl 4192~ oxo rr @rqul n-1- | -henlf -((R-B-flyorepyiro din-BhenYh 2ol i dino3l |
-hen |  188. pro lpépyieridin-1- | 442 B-difluprmpyrrplicipy ty)dphepyiret h_|
Il eridin- Tog, I -hen ron?4 propyl 41438 34ifi@kdbytrolidhdiphbnyl hen | 125, pro
NI i i T T L
129. pronW14 (t hi arapy! hol i n- 4- L) 14
hol i n- 4- [ho2.hen | |pd@¥l pro | 4-(1 41(1%26%61*\0/!@/6@&'” )i 132.
pro | 4-(yggol brdpgn | 133. pr opy3-fhethyigylotidin-1yl)-pieghyl WO 2006/ 040178
26 PCT/ E'%%Z’.ﬁ“‘ Ty O KA [4(S)3-methylpyrrolidin-1-yl)-phenyl

105. propyl 4-((R)-3-methylpyrrolidin-1-y1)-phenyl

106. propyl 4-(1-methylpyrrolidin-2-yl)-phenyl

107. propyl 4-((S)-1-methylpyrrolidin-2-yl)-phenyl

108. propyl 4-((R)-1-methylpyrrolidin-2-yl)-phenyl

109. propyl 4-(1-methylpyrrolidin-3-yl)-phenyl

110. propyl 4-((S)-1-methylpyrrolidin-3-yh)-phenyl

111. propyl 4-((R)-1-methylpyrrolidin-3-yi)-phenyi

112, propyl 4-(2,2-dimethylpyrrolidin-1-yl)-phenyl

113. propyl 4-(3,3-dimethylpyrrolidin-1-yl)-phenyl

114. propyl 4-(2-trifluoromethylpyrrolidin-1-yi)-phenyl

115. propyl 4-((8)-2-trifluoromethylpyrrolidin-1-yi)-phenyl

116. propyl 4-((R)-2-trifluoromethylpyrrolidin-1-yl)-phenyl

117. propy! 4-(3-trifluoromethylpyrrolidin-1-yl)-phenyl

118. propyl 4-((S)-3-triflucromethylpyrrolidin-1-yl)-phenyl

119. propyl 4-((R)-3-trifluoromethylpyrrolidin-1-yl)-phenyl

120. propyl 4-(2-oxopyrrolidin-1-yl)-phenyl

121. propyl 4-(2-oxo0-oxazolidin-3-yl)-phenyl

122. propyl 4-(piperidin-1-yl)-phenyl

123. propyl 4-(2-methylpiperidin-1-yl)-phenyl

124. propyl 4-((S)-2-methylpiperidin-1-yh)-phenyl

125. propyl 4-((R)-2-methylpiperidin-1-yl)-phenyl

126. propyl 4-(piperazin-1-yl)-phenyl

127. propyl 4-(4-methylpiperazin-1-yl)-phenyl

128. propyl 4-(morpholin-4-yl)-phenyl

129. propyl 4-(thiomorpholin-4-yl)-phenyl

130. propyl 4-(1-oxo-thiomorpholin-4-yh)-phenyl

131. propyl 4-(1,1-dioxo-thiomorpholin-4-yl)-phenyl

132. propyl 4-(pyrrol-1-y)-phenyl

133. propyl 4-(pyrrol-2-yh)-phenyl




134. propyl 4-( rrol-3- 1 -hen | 135. propyl 4 1-neth 1 rrol-2- 1) hen |
136. propyl 4-(1 -neth | rrol-3- | -phen | 137, propyl 4-furan-2- | -hen
138. propwy,20éb/dsor7an-3 [ )-hen | 139. pg | 4-thin hen-2pcir)eppdvsniiosnr 140.
prop | 4- thio hen-3- I)-phen | 141. pro | 4- 5ro Ithien-2- | -hen |
142. pro | 4-( razol - | hen | 143, pro | 4- p razol-3- | hen 1l 144, pro
| 4- lrazolp4 1)- hgn I 145. Tpzloplyl Ar (I - et gl 1 I—I—I rizo: 4- 'lthl hinHI_ 146.
R LI TR TR ”ﬁka@' SR o a5 pro-
i m dazol - 135. - henp'IOPY"—m pro | 4 nyl Ipro |
4- oxazol {236.1 - hemptop¥¥4 propyl 4-0 4t bmethylnyrieka-yi)-pheny ro 4- oxazaol| - 5-
-hen | 1o} 4- |505@9! -3- | hen | |4%@rar-Byl)-phefylsoxazol - -hen | |156.
rol 4-is % L(.)I 57 plopy pen T —157, pﬁ‘?ﬁﬂ)’dn é‘yl@ﬂhe%ylg’ -trlazol -1 1 hen '] 158.
propyl 4 —25 Y ez ot—t—t+—t (T o-[rlazor-Z- I
-hen' | 1689 pro |pwp§/L1H 1.2 4 1% it'bmpﬁ%n-ZTyl) phenyl ' 1o p,cpy! 4
1,2,4-triazwl -4- llprepyl | 162, ro |44thr09hsm-§-yl)zphenw“ azol-4- -hen | 163.
pro | 4-(4a{ret hyl - ShkpML 2,4 -tri aﬂ@(5-5roph/lth|m2 W) —pn@m pro | 4- 2-metfh
| -2H 1,2 12& T az f’o hen 1 19 D4 (;Wréholl 14511)(—bheny3 -oxadi azol -2- -hen 1
166. pro H=E L+ -U)\d.UI azol =37 J( Il - ﬁﬁ lpropyl =1
, 2, 4- oxa 143.01 - 5. | Dty | 158, or o pyrazol, RO aoel "4 | hent+—469.
pro | 4- [144.2,31 opepiybzol -5-|)-hpn41(pyrazol-4-yl)—phenyl

145. propyl 4-(1-methyl-1H-pyrazol-4-yl)-phenyl

146. propyl 4-(1-ethyl-1H-pyrazol-4-yl)-phenyl

147. propyl 4-(1-methyl-1H-pyrazol-5-yl)-phenyl

148. propyl 4-(1H-imidazol-2-yl)-phenyl

149. propyl 4-(imidazol-1-yl)-phenyl

150. propyl 4-(1-methylimidazol-2-yl)-phenyl

151. propyl 4-(oxazol-2-yl)-phenyl

152. propyl 4-(oxazol-4-yl)-phenyl

153. propyl 4-(oxazol-5-yl)-phenyl

154. propyl 4-(isoxazol-3-yl)-phenyl

155. propyl 4-(isoxazol-4-yh)-phenyl

156. propyl 4-(isoxazol-5-yh)-phenyl

157. propyl 4-([1,2,3]-triazol-1-yl)-phenyl

158. propyl 4-([1,2,4]-triazol-1-yl)-phenyl

159. propyl 4-([1,2,3]-triazol-2-yl)-phenyl

160. propyl 4-(4H-[1,2,4]-triazol-3-yl)-phenyl

161. propyl 4-([1,2,4]-triazol-4-yl)-phenyl

162. propyl 4-(2H-[1,2,3]-triazol-4-yl)-phenyl

163. propyl 4-(4-methyl-4H-[1,2,4]-triazol-3-yl)-phenyl

164. propyl 4-(2-methyl-2H-[1,2,3]-triazol-4-yl)-phenyl

165. propyl 4-([1,3,4]}-oxadiazol-2-yl)-phenyl

166. propyl 4-([1,2,4]-oxadiazol-3-yi)-phenyl

167. propyl 4-([1,2,4]-oxadiazol-5-yl)-phenyl

168. propyl 4-([1,2,3]-oxadiazol-4-yl)-phenyl

169. propyl 4-([1,2,3}-oxadiazol-5-yi)-phenyl

170. propyl 4-([1,2,3]-thiadiazol-4-yl)-phenyl

171. propyl 4-(1H-tetrazol-5-yl)-phenyl

172. propyl 4-(tetrazol-1-yl)-phenyl

173. propyl 4-(2-methyl-2H-tetrazol-5-yl)-phenyl

174. propyl 4-(1-methyl-1H-tetrazol-5-yl)-phenyl

175. propyl 4-furazan-3-yl-phenyl

176. propy! 4-(pyrid-2-yl)-phenyl




170. pro | 4-fl ,2,3 -thiadiazol-4- 1 -phen | 171. propyl

4-(1Htetrazol -5- | -phenyl 172. pro | 4-(tetrazol-1 - | -hen | 173. pro |
4 2- et h wo2bbdi@vrazol -5- | -hen | 1747 pro | 4-(1 -nerdrgb2idswetoonzol -
[)-hen | 175. pro | 4-furazan 3- |- hen 176. propyl 4 rid-2- 1 -hen | WO
2006/ 040178 27 PCIT/ EP2005/011091 . R Ar 177, propyl 4-( rid-3- 1 -hen |
178. propng, 4-( fMRY-4- | -hen 1 1AP. prop y, 4- rimdin-2- | -hen | | 180.
AT A T LR 17T S L LA
2 5-di childf®t hi o #eweoyl |~ 135 or gé-?i}yrdf-él?-gﬁ% ! i . pro
| 2-chl o 678- ni t r optupyl hen-5- | 18F(Pyingdin-2vl)-pleetv sul fon | -t hin hen- 5-
188. prop4gp2- ridpopgt |)thi ophenB-(pyrindififi-4-¢l-phdnyP- 5- trifluoronmeth |
I soxazol - ?gll -tnlgnﬂgp-Szlll }99. @rﬂﬂﬂhdﬁfiﬂjﬂﬁ%f&l'th'aZO| 4'A|X7thlo
hen-5- | 93—propyt—t-—reth =1 I‘I-Igl dazol w4 -yl 9¢- prod —2=dimetlh
|- 1 i mi 4482l -4 | |PRapyl bropyl—3.-5 It
t hi azol - 2483. 195. |prappl v. 4-neth | B1cabmthlgpmen-§gb pro | 4-iso ro
| thiazol 1284! 197prdpyp | 4-trifl uopdngittiorbthivpheoi4~@3- | 198. pro | 5qmeth
Ith!azol-igal 199 f @yl ©-1S0 10 |t Bisag |m8ﬂmkmeggpw prop I 5-trifluofoneth
| t hi azol y2———28%—propyt—2,24=di nffgnhf _3 nztro}h% 5 I‘ rot
2-acet ami|d88-4. net APVOPM 2201 5 | S&ENOKQ-INY iidphen-5 V1, ti-azob—3—

187. propyl 2-(phenylsulfonyl)-thiophen-5-yl

188. propyl 2-(pyridin-2-yl)thiophen-5-yl

189. propyl 2-(5-(trifluoromethyl)isoxazol-3-yl)-thiophen-5-yl

190. propyl 2-(2-methylthiazol-4-y|)-thiophen-5-yl

191. propyl 1-methyl-1H-imidazol-4-y}

192. propyi 1,2-dimethyl-1H-imidazol-4-yl

193. propyl 3,5-dimethylisoxazol-4-yl

194. propyl thiazol-2-vyl

195. propyl 4-methylthiazol-2-yl

196. propyl 4-isopropylthiazol-2-yl

197. propyl 4-trifluoromethylthiazol-2-yl

198. propyl 5-methylthiazol-2-yl

199. propyl 5-isopropylthiazol-2-yl

200. propyl 5-trifluoromethylthiazol-2-yl

201. propyl 2,4-dimethylthiazol-5-yl

202. propyl 2-acetamido-4-methyithiazol-5-yl

203. propyl 4H-[1,2,4]triazol-3-yi

204. propyl 5-methyl-4H-[1,2,4]triazol-3-yl

205. propyl 4-methyl-4H-[1,2 4}triazoi-3-yl

206. propyl 5-isopropyl-4H-[1,2,4]triazol-3-yl

207. propyl 5-trifluoromethyl-4H-[1,2 4]triazol-3-yl

208. propyl 4,5-dimethyl-4H-[1,2,4]triazol-3-yi

209. propyl 5-isopropyl-4-methyl-4H-[1,2,4]triazol-3-yl

210. propyl 5-trifluoromethyl-4-methyl-4H-{1,2 4ltriazol-3-yl

211. propyl [1,3,4]thiadiazol-2-yl

212. propyl 5-methyl-[1,3,4]thiadiazol-2-yl

213. propyl 5-isopropyl-[1,3,4]thiadiazol-2-yl

214. propyl 5-trifluoromethyl-[1,3,4]thiadiazol-2-yl

215. propyl 3-bromo-2-chloropyrid-5-yl

216. propyl 2-(4-morpholino)-pyrid-5-yl

217. propyl 2-phenoxypyrid-5-yl

218. propy! (2-isopropyl)-pyrimidin-5-yl

219. propyl (5-isopropyl)-pyrimidin-2-yl




204. pro | 5-nmethyl-4H[1 ,2,4 triazol-3- 1 205, pro | 4-nethyl-4H[1 ,2,4
triazol-3- I 206. pro | 5-isopropyl-4H[1 ,2,4 triazol-3- 1 207. pro |
5-trifluowormddnabt7dH 1, 2,4 triazol-3-,4 208. propyl 4perdipomshiioodH
1,2,4 triazol-3- 1 209. pro | 5-isopropyl-4-nmethyl-4H[1 ,2,4 triazol-3- |

210. prop y, 5-trifluoroneth I-4-nmeth I1-4H 1,2 4 triazol-3- 1 211. pro |
Li ,3,4 fhpadiazo RQ | 212. pro I{&nmethyl-ti ,3,4 thiadiazol-2- | P13.
propyl 5y sopropy o tThiadi azol éf‘ﬁ o ,14 propyl 5-trifluorometh
1,3,4 th -azol—pPOPY 545 propytss b’l g=chor U rmd=5—1t—26—7pro|l 2-
a'mor hol22io - ri PPyl 217 pro 8-isoqil rid-5 1 218 srop v
2-i sopropydd.rimidipropyl | 219. propdr2.¢8- f'@lé% Dyl 2% din-2 1 WD
2006/ 040178 28 PCI/ EP2005/ 011091 traipydroipo@saolindr ¥yl 8. yingl | 21,
pro | 5-(szgui nol Vprop@A2. propyl 2- [Zchom-3-methyikaneaiioppey21io 3 4- tefrah
dr oi soqu M In-7- b 8%3 pro | 5- ¢ [8,4+dthydroviniethyb Shiztsirizoibiif ehjex@zinyl 224, pro
| 3, 4-di hydro=4- '"‘ﬁar[é yI 2Hbenzo[ D] Herﬁbﬁ’ﬂ%t%l @_)ﬂ zz5 propyl
benzot hi - G-yl pr-opyt—benz —A=yt—227—propyt
5-chl or op22fzo[ 1. 2 Bﬂoéxladl azolyl 2 Pmtgjb%éjd'%m il
7- chl or obprvzo[ 2, 1] Blopyiadi azol - 4- y| 5-2U9r0b§n€1ﬂ/|253@ﬁ9@|29'¥'1, 3]t hi adi azol| - 4-yI
230. ethy Zg_l- o b 659! I 231. et hy| 7-8hletdbghzqiRdBldxad23ai-4-git hy|
4-1isopro gheryd ‘5I ethyl— 4- Se«bé?iibpﬂ P ydlazoﬁi%/l et hy]
4- i sobut yEpheny Q% et-hyt—4—(1t=ch III.','IL Ty opyH)=phenyt—236—etyt
4-vi nyl phe#fy| ethyl 4-propylphényl

231. ethyl 4-ethylphenyl

232. ethyl 4-isopropylphenyl

233. ethyl 4-sec-butylphenyl

234. ethyl 4-isobutylphenyl

235, ethyl 4-(1,1-dimethylpropyl)-pheny!

236. ethyl 4-vinylphenyl

237. ethyl 4-isopropenylphenyl

238. ethyl 4-(fluoromethyl)phenyl

239. ethyl 3-(fluoromethyl)phenyl

240. ethyl 2-(fluoromethyl)pheny!

241. ethyl 4-(difluoromethyl)phenyl

242. ethyl 3-~(difluoromethyl)phenyi

243. ethyl 2-(difluoromethyl)phenyl

244. ethyl 4-(trifluoromethyl)phenyl

245. ethy! 3-(trifluoromethyl)phenyl

246. ethyl 2-(trifluoromethyl)phenyl

247. ethyl 4-(1-fluoroethyl)-phenyl

248. ethyl 4-((S)-1-fluoroethyl)-phenyl

249, ethyl 4~((R)-1-fluoroethyl)-phenyl

250. ethyl 4-(2-fluoroethyl)-phenyl

251. ethyl 4-(1,1-difluoroethyl)-phenyl

2592 ethyl 4-(2,2-difluoroethyl)-phenyl

253, ethyl 4-(2,2,2-trifluoroethyl)-phenyl

254. ethyl 4-(3-fluoropropyl)-phenyl

255, ethyl 4-(2-flucropropyl)-phenyl

256. ethyl 4-((S)-2-fluoropropyl)-phenyl




237. ethyl 4-isopropenyl phenyl 238 ethyl 4-(fluoronethyl)phenyl 239.
ethyl 3-(fluoronethyl)phenyl 240. ethyl 2-(fluoronethyl)phenyl 241. ethyl
4- (di f | uowormeddmabiphenyl 242, ethyl 3,4 di fl uoronet hyi) poempbkoosA4391 et hyl
2- (di fluoronet hyl ) phenyl 244. ethyl 4-(trifluoronethyl)phenyl 245. ethyl

3-(trifluoronethyl)phenyl 246. ethyl 2-(trifluoronethyl)phenyl 247 ethyl
4-&1[flu3&8§thyl) phenyl 248. ethyAr 4-((S)-1-fluoroethyl)-phenyl 249.
et hyl 4-{ =+ rthyr)y-phenyT{, or oet hyl heny
251. eth ? 4- (1,14 ?IIellnr cethyl)-p nﬁ(\ﬁy-z @ Eé’dro;ﬁy}ﬁqé‘nw yh-p
z21-5(2, 2-ﬁ p38)or oet 19ﬂ1prheny| 253. zbtaqgﬂdlfm(oprczoﬁ) =pheny!l uor oet hyl ) - phenyl
4. et A=(3-f propyl) - phenj, uoro r opyl hen
256. eth 594 ((Q\ éIm‘gllfjllnr opr nn\ll \ - 3ﬁ%§§[@8l&bpﬂ4§ﬁeﬁ ‘ propy ) P y
PCT/ Epzooga@l;p_gl eyl R Ar 257. M- hlrﬁUOIOO(TR?ﬂWleﬁhyﬁdﬂ’@pvlopyl ) - phenyl | 258.
Y S e oy LRGP DDV PREY | (2R eiylethy)-phenyi
4- (1.1 ubzer.l - et h§tut hyl ) - phenyl |4%§8)-2diugya-1-methylethyl)-phenyl
40211 Uorps TSRS TV - pheny T [ 2R eLiutko A-héelyhbiong T
- et hy| ef = “éj 263- et hy: 4 %—k : HOt O h Llllél t::Lllyl )-phcuy
264. et hy264- (2, 24 &W uor o- 1- net hy %%d‘ UJBFRéﬁVmet SQ%@V) bern
4-((S) - 2] %6 I TTuol etht+ et hyI et hyl ) '&K(%Q—Q'Z d@@&o-ﬁh@ﬂiyleﬁmﬂ)(@)en?l, 2-di flporo-1
- met hyl et “hﬂ".é' 26F+—ethyt—4y Az@ L f up? Itll’i',' |y| =ptenyl
288. et hyP68- ((S) {9 2-trifluoro-I Ry SiiHory B&‘?Mﬁ y ¥t hyi
21 ( (2R12 I 2] 72_:'t E : f 1 etbwyb- E Imet Ihyl et hyd-)2, plzetﬂﬂllloroé]?rﬁethglbhwl) phenyl
( B e R Y AR AR AR If'('()é') 2,2, 2-trifluoro-1-methylethyl)-phenyl

269. ethyl 4-((R)-2,2,2-trifluoro-1-methylethyl)-phenyl

270. ethyl 4-(2-fluoro-1-fluoromethylethyl)-phenyl

271. ethyl 4-(1-difluoromethyl-2,2-difluoroethyl)-phenyl

272. ethyl 4-(1,1-dimethyl-2-fluoroethyl)-phenyl

273. ethyl 4-ethoxyphenyl

274. ethyl 4-propoxyphenyl

275, ethyl 4-isopropoxyphenyl

276. ethyl 4-butoxyphenyl

277. ethyl 4-(fluoromethoxy)-phenyl

278. ethyl 4-(difluoromethoxy)-phenyl

279. ethyl 4-(2-fluoroethoxy)-phenyl

280. ethyl 4-(2,2-difluoroethoxy)-phenyl

281. ethyl 4-(2,2,2-trifluoroethoxy)-phenyl

282. ethyl 4-(1,1,2,2-tetrafluoroethoxy)-phenyl

283. ethyl 4-cyclopropylphenyl

284. ethyl 4-cyclobutylphenyl

285. ethyl 4-cyclopentylphenyl

286. ethyl 4-(2,2-difluorocyclopropyl)-phenyl

287. ethyl 2-fluoro-4-isopropylphenyl

288. ethyl 3-fluoro-4-isopropyiphenyl

280. ethyl 4-(1-hydroxy-1-methylethyl)-phenyl

200. ethyl 4-(2-hydroxy-2-methylipropyl)-phenyl

201. ethyl 4-acetylphenyl

202. ethyl 4-carboxyphenyl




271. ethy
4-(1, 1-di

4- pr opox yWwbenyi0402$5.

| 4-(1-difluoronethyl
nmet hyl

-2, 2-difluoroethyl)-phenyl
-2-fluoroethyl)-phenyl 273. ethyl
et hyl 4-isopropoxyphenyl

272_ et hyl
4- et hoxyphenyl 274.

et hyl

276 et hytTdrbasoxyphenyl

277. ethyl 4-(fluoronethoxy)-phenyl 278. ethyl 4-(difluoromethoxy)-phenyl
279. ethyl 4-(2-fluoroethoxy)-phenyl 280 ethyl
4-(2,2-diTMyoroethq¥y)-phenyl 281.ipet hyl 4-(2,2,2-trifluoroethoxy)-phenyl
PSR S DA NN L L Lt Ve 1
4- cycl opef9¢l phenyle®B6. et hyl 4- (24ﬂ2dﬂ$ﬁeﬁﬁﬁﬁvﬁ)ﬁﬂﬁwﬁyl) phenyl 287
et hyl 2-f ro-4- |3ﬁ@ﬂ0pylphenyl 2&&@F@%ﬂ2#bﬁ)§ﬁ&ﬁﬁo -1 sopr opyl pheny|
289. et hy|—4-(1-hydroxy—i—rethytethy et-hy
4- ( 2- hydr [@96- 2- met [RfMr opyl ) - phenyl [4- @@Ecoe’fi'ﬁg)rph@ﬂé'cet yl phenyl 292. etjhyl
j:cgiggﬁﬁl pxlaygeﬂgﬂ6/040178 39 Fqlhﬁm%mﬁméﬁﬁﬂgﬁiw|No R éLrZQS ethyl
4- E CHo- N([@9B) 2) - phiSi 206, et hyl | A-(piomsiiissianls ';’/'E?C“rzww‘e’t hyl i
4{ ﬁ, rr:st Zyl( 4 }‘ ﬁf?"ﬂl atienyl 298 ef hyl4- (ﬂrﬂ(xéﬁomtmatmawlwhémyl ) - phenyl 299.
2-(¥rifluéﬂ@ﬁgrhyuéﬁh%;;;i;a;%éavrl2?%5’°E¥W§hﬁﬂﬂ%W¥9ﬂ0?@blfonvl) phenyl
302. et hy[ag4- (N- nefdtiopty - N- net hyl - ‘Mﬂﬁkﬁmmﬂm%hW)Bﬁ&wlethyl
4- (et hox%%?—ﬁeﬁ—-—prlé?hwi 304 —ethyl Vi (N\ h(ax 8&/[ rﬁﬁd Hhenyl

303. ethyl 4-(methoxyamino)-phenyl

304. ethyl 4-(ethoxyamino)-phenyl

305. ethyl 4-(N-methylaminooxy)-phenyl

306. ethyl 4-(N,N-dimethylaminooxy)-phenyl

307. ethyl 4-(azetidin-1-yl)-phenyl

308. ethyl 4-(2-methylazetidin-1-yl)-phenyl

300. ethyl 4-((S)-2-methylazetidin-1-yl)-phenyl

310. ethyl 4-((R)-2-methylazetidin-1-yl)-phenyl

311. ethyl 4-(3-fluoroazetidin-1-yl)-phenyl

312. ethyl 4-(3-methoxyazetidin-1-yl)-phenyl

313. ethyl 4-(3-hydroxyazetidin-1-yl)-phenyl

314. ethyl 4-(pyrrolidin-1-yl)-phenyl

315. ethyl 4-(pyrrolidin-2-yl)-phenyl

316. ethyl ‘ 4-((8)-pyrrolidin-2-yl)-phenyl

317. ethyl 4-((R)-pyrrolidin-2-yl)-phenyl

318. ethyl 4-(pyrrolidin-3-yl)-phenyl

310. ethyl 4-((S)-pyrrolidin-3-yl)-phenyl

320. ethyl 4-((R)-pyrrolidin-3-yl)-phenyl

321. ethyl 4-(2-fluoropyrrolidin-1-yl)-phenyl

3292, ethyl 4-((S)-2-fluoropyrrolidin-1-yl)-phenyl

323, ethyl 4-((R)-2-fluoropyrrolidin-1-yl)-phenyl

324. ethyl 4-(3-fluoropyrrolidin-1-yl)-phenyl

325. ethyl 4-((S)-3-fluoropyrrolidin-1-yl)-phenyl

326. ethyl 4-((R)-3-fluoropyrrolidin-1-yl)-phenyl

327, ethyl 4-(2,2-difluoropyrrolidin-1-yl)-phenyl

398. ethyl 4-(3,3-difluoropyrrolidin-1-yl)-phenyl




305. ethyl 4-(N-nethyl am nooxy)-phenyl 306. ethyl
4- (N, N- di net hyl am nooxy) - phenyl 307, ethyl 4-(azetidin-1-yl)-phenyl 308.
et hyl 4- (\Rormeidmbergeti din-1 -yl)-phenylzq 309. ethyl PCT/EP2005/011091
4-((S)-2-met hyl azetidi n-1-yl)-phenyl 310. ethyl
4-((R)-2-nmethyl azetidin-1-yl)-pheny 311. ethyl
4- (3-flugpppzetidijr’l-yl)-phenyl 3A2. ethyl
4- (3-mett azetidi yT)-phenyl .
4- ( 3- hydr géé'ﬂ?(nf i IeElh-y.!ll- \I| \ - nhnn\ll gj(% métw‘% rrondl}] o yl) plher'!yl A—1- ”! ) Bh t y|
315 et B30 (pyr rGHVH 291 ) - phengi(SIPmelyimgpidn-1-y)-pheny
4-((S) - py idin- )-phenyl 3174 L 2-yl) - phenyl
318. et hy IE%%Z- (pyrr fMu n-3-yH}—pheny \‘h(m)@ eﬂiy(p(yﬁbﬁ&bﬂ m blﬁjérﬂﬂ
4- ((S)- pyBsal i di n-|Si ) - phenyl 3204 étnﬂgthylwr@ﬁﬁ byh-PBeMi n- 3- yl ) - phenyl
321 ethyl A3l Z-TTugkgpyrr ol 1-di n-1- yly)cptumetnyipgdlidiet ¥)-phenyl
4-((8)-2- uor np\ll’rnl —di-n—1 )’l } pt e 323—a¢ h“JI_
4- ((R) - 2-|BBdor opyr|EIM di n- 1-yi) - pheﬂsX{R)'%W.thV&VHQﬁd'B:J(@-‘?”‘Wf opyrrolidin-1
Ayl(%hg)hgr\éb 325. @tﬂqyyl 4- ((S) 3- f I HQﬂihﬁétﬁ)[erdﬁgﬂﬁfzﬂ-yl)’-bhemenW 326. ¢t hyl
- -O- """”""‘""""‘..u... ]- yl 'p‘lltl OZ 1 Y1

4- (2, 2-di|BBGor opyr €M di n-1-y1) - pheﬁv((s) 13§1§thy®[yﬂﬁld|n-2-yl) -phenyl
4- (3, 3-di f3§ or opyr rettﬂyll d| n- 1 yI ) ph ar(y:k Mmea@,qwnamm@nsghd?@ir/ EP2005/ 011091
No. R Ar—=329- . (Z2=rrethyt—py 330 —=etthyt
4-((S) - 2-| 38BNy pyr reéﬁ din-1-yl)-ph lﬁv( m Enpyr@'ﬂ@éjﬁpﬁﬂiy'z met hy|
pyrrolidi 1339- yl) - phadhyyl 332. et hyI 44(3)3P—methywlide+W)|-mhéhyl yl') - phenyl
333. eth 4 ((S,- thyt pyrr0|| Tyt
4- ((R) - 3- ﬁ”éphvl VO g -1 -yl ) - rﬁgﬁ?r%@&f% B?QN)F%% piferyY
4- (1- met Hgupyr rol i |dithd 2-y1) - phenyl 42{38 dlmethylpyrrohdm 1-yl)-phenyl
4- ((S) - I-methytpyrigglydirn-2-yI) - phany, B
AR L o 2 ) Pr b a-ieagtyEy éfin-1-y)-pheny
4- (1- et Hg4pyrrol i it 3- yl) - phenyl 4- (2-tnfluoromethylpyrrolldm 1-yl)-phenyl

344. ethyl 4-((8)-2-trifluoromethylpyrrolidin-1-yl)-phenyl

345. ethyl 4-((R)-2-trifluoromethylpyrrolidin-1-yl)-phenyl

346. ethyl 4-(3-trifluoromethylpyrrolidin-1-yl)-phenyl

347. ethyl 4-((S)-3-trifluoromethylpyrrolidin-1-yl)-phenyl

348. ethyl 4-((R)-3-trifluoromethylpyrrolidin-1-yl)-phenyl

349. ethyl 4-(2-oxopyrrolidin-1-yl)-phenyl

350. ethyl 4-(2-oxo-oxazolidin-3-yl)-phenyl

351. ethyl 4-(piperidin-1-yl)-phenyl

352. ethyl 4-(2-methylpiperidin-1-yl)-phenyl

353. ethyl 4-((S)-2-methylpiperidin-1-yl)-phenyl

354. ethyl 4-((R)-2-methylpiperidin-1-yl)-phenyl

355. ethyl 4-(piperazin-1-yl)-phenyl

356. ethyl 4-(4-methylpiperazin-1-yl)-phenyl

357. ethyl 4-(morpholin-4-y!)-phenyl

358. ethyl 4-(thiomorpholin-4-yi)-phenyl

3509. ethyl 4-(1-oxo-thiomorpholin-4-yl)-phenyl

360. ethyl 4-(1,1-dioxo-thiomorpholin-4-yl)-phenyl

361. ethyl 4-(pyrrol-1-yl)-phenyl

362. ethyl 4-(pyrrol-2-yl)-phenyl

363. ethyl 4-(pyrrol-3-yl)-phenyl

364. ethyl 4-(1-methylpyrrol-2-yl)-phenyl




339. ethyl 4-((S)-1-nethylpyrrolidin-3-yl)-phenyl 340. ethyl 4-((R-1
-net hyl pyrrolidin-3-yl)-phenyl 341. ethyl
4- (2, 2- diwet2bydiqayrsol i di n-1-yl ) - phenylss 342. et hyl PCT/EP2005/011091
4- (3, 3-di et hyl pyrrolidin-1-yi)-phenyl 343. ethyl
4-(2-trifluoronmethyl pyrrolidin-1-yl)-phenyl 344  ethyl
4-((S) - Zg 1 T 1 uor pet hyl pyrroli di nA} yl)-phenyl 345. ethyl
4- ((R) - 2 ftoor nyTpyTT ol i di Ny L3.viR8Benet hyl
4-(3-tri f3%0r onet y I\/r rolidin-3- 4\(1 #néfh\ptﬂ?lrﬂéﬂ 3 y'ﬁét “ny?
4-((S) - 3av6i | uor eYlhyl pyrrol i di n4’1¢fvna)12p’ﬁﬂ LPRANYI 348, et hyl
4- ((R) - 3t ftUor [yTpyrrolidi n-41 ¥ia Wenyl 349. et hyI
4-(2- oxo rolidi -1§\/| )= phemy—350- (T h?’oﬁﬁe ymu oxazotdi-r—3=ytH>=phenyl
351. et hyd684- (pi peathi nZ 1-y1) - phen -(thigsfen- %-ylbwqhenyl
4- (2- met ing prperi fdtRyil- yT) - phenyl &&ﬁaogrﬁénhyyl)~pheny|
4- ((S) - 2c1ret hyl pi pert diA-1-y phe
4- ((R) - 2La7& hyl pi Kthyldi n- | -yI ) phe (5‘Pr95ﬁth'eé"f¢|§li -RhepYi perazin-1-yl) - phenyl
356. eth 74 (4- m,étﬁwl pi per azi n- 1-)4 prpgzgmdﬁ _;ﬂ@?. | et hyI
4- (nor pholi-n-4-yl emyH—358—etth SASN PURSLLLA pnm | m=4=yt)=ptrenyt 59.
et hyl 4-{3F2oxo- th %ﬁ*()rphol in-4-yl) % Fﬂ?b BDD
4- (1, 1-d -thi omﬁghol | n 4-yl)-p M}azoml ;ﬂ-tdnyll 4 (pyrrol -1 -yl)-phenyl
362. et hydl—A-({pyr 2—yH—~phenyt -y =phenyt—| 364.
et hyl 4-[34net hyI ﬁtwl - 2-yl )-ohenv‘fﬁ\ﬂﬁe% é"é’)ﬁi”%%i ¥'g I'EP2005/ 011091
No. R Ar37%65. et hgthyld- ( 1- net hyl pyr4-()1l-et3ylyll-) p‘p’amM-yl) Blﬁeﬁ'lyl et hyl
4- (f ur anp2y)—phenyt;—367 et iyt T & et hyl
4-(thi opﬁyrﬁz 2-yl )-%#llglnvl 369. et h\ﬁ 1' ﬁ’ [ ﬂ-l%&)az py pnﬁ'iﬁul 370. el hyl
4- (5- pr opyi£ hi en- petpyl) - phenyl  371[4- éltl-hymdalz-O( awi)mhyll yI ) - phenyl r
376372. “é—lé}f' = PEhRGEO -~ 3=V - PR limidazol-1-yl)-phenyl

379. ethyl 4-(1-methylimidazol-2-yl)-phenyl

380. ethyl 4-(oxazol-2-yl)-phenyl

381. ethyl 4-(oxazol-4-yl)-phenyl

382. ethyl 4-(oxazol-5-yl)-phenyl

383. ethyl 4-(isoxazol-3-yl)-phenyl

384. ethyl 4-(isoxazol-4-yl)-phenyl

385. ethyl 4-(isoxazol-5-yl)-phenyl

386. ethyl 4-([1,2,3]-triazol-1-yl)-phenyl

387. ethy! 4-([1,2,4]-triazol-1-yl)-phenyl

388. ethyl 4-([1,2,3]-triazol-2-yl)-phenyl

389. ethyl 4-(4H-[1,2,4}-triazol-3-yl)-phenyl

300. ethyl 4-([1,2,4]-triazol-4-yl)-phenyl

391. ethyl 4-(2H-[1,2,3]-triazol-4-yl)-phenyl

392. ethyl 4-(4-methyl-4H-[1,2 4]-triazol-3-yl)-phenyl

303. ethyl 4-(2-methyl-2H-{1,2,3]-triazol-4-yl)-phenyl

394. ethyl 4-([1,3,4]-oxadiazol-2-yl)-phenyl

305, ethyl 4-([1,2,4]-oxadiazol-3-yl)-phenyl

306. ethyl 4-([1,2,4]-oxadiazol-5-yl)-phenyl

307. ethyl 4-([1,2,3]-oxadiazol-4-yl)-phenyl

308. ethyl 4-([1,2,3]-oxadiazol-5-yl)-phenyl

399. ethyl 4-([1,2,3]-thiadiazol-4-yl)-phenyl

400. ethyl 4-(1H-tetrazol-5-yl)-phenyi




373. ethyl 4-(pyrazol-4-yl)-phenyl 374. ethyl 4-(1 -nmethyl-I
H pyrazol -4-yl)-phenyl 375. ethyl 4-(1 -ethyl-1 H pyrazol-4-yi)-phenyl
et hyl 4- (Wormeddnbt7d H pyrazol -5-yl)-phgnyl 377 ethyl  PCT/EP2005/011091
4- (1H i m dazol - 2-yl ) - phenyl 378 ethyl 4-(imdazol-1-yl)-phenyl 379. ethyl
4- (1-net hyl i m dazol -2-yl)-phenyl 380. ethyl 4-(oxazol-2-yl)-phenyl 381.
et hyl 4- Qgazor - 41l ) - phenyl 382 pAhyl 4-(oxazol -5-yl)-phenyl 383. e¢thyl
4- (i soxaror=3=yt) nyt——384.— et hy, yI') -phenyl  385. et hyl
4' (l SOoXaz 1‘ 5 Vl ) nn JJVI 386 131’ h 4 (tg ré%ﬂquﬁ}len§t Q7r3| 1 \l| \ nheny! 387
et hyl 4- 4@2 2, 4] - ethnlzm -yl ) - phefr(2- -mgirgl-2 ZIéttﬁtyazol 5-yl)-phenyl
4-([1,2,8 T aZo )=-phenyl 3BB4. AL R
4- (4H[1[P%] - tri S yl )~ phenyl Qoﬁ‘m&_ i ijtetrazol-5-yl)-pheny!
4-([1,2, #04.ri azo eﬂnylyl )~ phenyl  3bffuraganyd- yl-phenyl
4- (2H [ 1237 -tT713 Z-yT)- phenyl
4- ( 4-nmeth 554H— f 1 7m§1,.[|- -triazol-3 y @ﬁilﬁlpyﬁenyl et hyJI
4- (2-met hgoe.2H-[ 1]2h¥] - tri azol - 4-y ‘5 (R’.Yﬁéﬁyyl) Pyl et hyl
4-([ 1, 3, 4 xadi az Z-yT)- phenyl henvl
(12, 1O aa o ) Dneni | Saare A pheny
4-([ 1.2 d3osoxadi az8VE-yl ) - phenyl A lpyrimidirgry!)-phenyl
4-([1, 2, Xadrazethytt-y ) - phenyl | £85rimedifalyl)-phenyl
4-([1, 21 249%\@3—“' a4 yIE‘a vl ) |J||c||_y| 4)@ y)p y
4- ([ 1, 2, B#1Q.hi adi 2ot yl ) - phenyl Z%yﬁmlqu%’ﬁw') PNEW! 1 tetrazol -5-yl) - phenyl
WO 2006/ 04578 33 E’GEW EP2005/01109 |sUpropﬁ'th|tﬁ§Iihe‘ﬁQ§=-yl et hyl
4- (tetrazel—1—yH) eny—402—ethyil t HtetTazot=5-yt)=phenyl
403. ethy#12-(1- magm‘ -lHtetrazol 4;cl) cljp #"ﬁ'ﬁ?ﬁ' "yé '204 et hyl
4-fur azan413’3 yl - pheathyl 405. et hyl 4iZ, 6-3dnohtbr<2th;dp)1enp-|4qhyl 406. et hyl
4-(pyrid 414’_' TP iyl 2,3-dichlorothiophen-5-yl

415. ethyl 2-chloro-3-nitrothiophen-5-yl

416. ethyl 2-(phenylsulfonyl)-thiophen-5-yl

417. ethyl 2-(pyridin-2-yh)thiophen-5-yl

418. ethyl 2-(5-(trifluoromethyl)isoxazol-3-yl)-thiophen-5-yl

419. ethyl 2-(2-methylthiazol-4-yi)-thiophen-5-yl

420. ethyl 1-methyl-1H-imidazol-4-yl

421. ethyl 1,2-dimethyl-1H-imidazol-4-yl

422. ethyl 3,5-dimethylisoxazol-4-yl

423. ethyl thiazol-2-yl

424. ethyl 4-methylthiazol-2-yl

425. ethyl 4-isopropylthiazol-2-yl

426. ethyl 4-trifluoromethylthiazol-2-yl

427. ethyl 5-methylthiazol-2-yl

428. ethyl 5-isopropylthiazol-2-yl

420. ethyl 5-trifluoromethylthiazol-2-yl

430. ethyl 2,4-dimethylthiazol-5-yl

431. ethyl 2-acetamido-4-methylthiazol-5-yl

432. ethyl 4H-[1,2,4}triazol-3-yl

433. ethyl 5-methyl-4H-[1,2,4]triazol-3-yl

434. ethyl 4-methyl-4H-[1,2,4]triazol-3-yl

435. ethyl 5-isopropyl-4H-[1,2,4]triazol-3-yl

436. ethyl 5-trifluoromethyl-4H-[1,2,4]triazol-3-yl




407. ethyl 4-(pyrid-4-yl)-phenyl 408. ethyl 4-(pyrimdin-2-yl)-phenyl
409. ethyl 4-(pyrimdin-4-yl)-phenyl 410. ethyl 4-(pyrimdin-5-yl)-phenyl
411. et hywo2eisaaprepyl t hi ophen-2-yl 442 et hyl 2-chl or orhirmpb@s/odroyl  413.
et hyl 2, 5-dichl orothi ophen-4-yl 414. ethyl 2,3-dichlorothiophen-5-yl 415.
ethyl 2-chloro-3-nitrothiophen-5-y| 416. ethyl
2- (pheny[gy!i fonyl R hi ophen-5-yl ¥&7. ethyl 2-(pyridin-2-yl)thiophent 5-vyi
418. et h%;z—(—?' =5-¢( uor oret hyl ) i AH-M-4 m&@gg_ |5 yI 419 et hyl
2- ( 2-met pfWH'thiazo é-.ﬂlzls;l\ﬂ \ -t hi nphnn %)56%[%“1\}3 ?1 m] y
H-im dazplags-yl 4pethylet hyl 1, 2-di rreu‘rmmmwlﬂrrﬁ?ti‘é(%‘r' [11»2;A1t”aa<§23 Yt hy
3, 5- di mering SOXarhyi+" ¥ 423 el Fovtrifibdtomeeyl-2-rithyi2H- £2 Atliazol-3-yl
4- et hyl azol -2t yl~ 425 ethyl4++s6 yHht-azol=2=—y+—426—ethyt
4-trifl uptamet hyI afdzol -2yl 427 [1 &4WpiadBzaket ¥y | t hi azol - 2-yi 428, bt hyl
5-i soprofy4 T niazo et4y|yl 429. ethy|s. ﬁreEthI Eﬂmm@méiu.lztw azol - 2- yI 43P.
et hyl 2, 4Zdirnet hylt hi azel-5—y—431 x]% dpz methytthiazol - 5-yl
432. ethhydd2dH[ 1, ;etaqlt ri azol - 3-yl ﬁ@gprogyl»rwp 4lthiadiazol-2-yl
S-methyl t 4@; Z, fdthyli azol - 3-yl Alrifigéoitletifi-ES Althiaditzel2-@, 4] tri azof - 3-yl
435. et hy -Icnn'fm"' 4.r[1”4]té ttyt
5-trifl uptdshret hyl -%W‘[ 1,2, 4]triazo §f°01°'§@¥'96t5’67'@§d§78 34 '
PCT/ EP200p{DI1091 ethd. R Ar 437. eg-tn/moﬁb,hEHnb)@t|h-35I-yl4l-l- [1,2,4]triazo| -3-yl
438. et hjl—5-i-sept-apyt—4-—methyt -Lm-% ”'d?{/) 3=yl 439, etrhyt
5- trlfluﬁ‘tﬁrethyl %—‘z‘ethvl-m-l-[l 2 P'??WOMM | 440__ et hyl
[1, 3, 4] t higdi azol 1&hyll (2—1sopropyl) pyr|m|d|n-5-yl

448. ethyl (5-isopropyl)-pyrimidin-2-yl

449, ethyl 8-quinolyl

450. ethyl 5-isoquinolyl

451 ethyl 2-(2,2,2-trifluoroacetyl)-1,2,3,4-

’ tetrahydroisoquinolin-7-yl

452. ethyl 5-chloro-3-methylbenzothiophen-2-yl

453. ethyl 3,4-dihydro-4-methyl-2H-benzo[b][1,4]oxazinyl

454. ethyl benzothiazol-6-yl

455. ethyl benzo[2,1,3]oxadiazol-4-yl

456. ethyl 5-chlorobenzo[1,2,5]oxadiazolyl

457, ethyl 7-chlorobenzo[2,1,3]oxadiazol-4-yl

458. ethyl benzo[2,1,3]thiadiazol-4-yl

459. methyl 4-ethylphenyl

460. methyl 4-propylphenyl

461. methyl 4-isopropylphenyl

462. methyl 4-sec-butylphenyl

463. methyl 4-isobutylphenyl

464. methyl 4-(1,1-dimethylpropyl)-phenyi

465, methy! 4-vinylphenyl

466. methyl 4-isopropenylphenyl

467. methyl 4-(fluoromethyl)phenyl

468. methyl 3-(fluoromethyl)phenyl

469. methyl 2-(fluoromethyl)phenyl

470. methyl 4-(difluoromethyl)pheny!

471. methyl 3~(difluoromethyl)phenyl

472. methyl 2-(difluoromethyl)phenyl




441. ethyl 5-methyl-[1,3,4]thiadiazol-2-yl 442. ethyl

5-isopropyl-[1, 3,4]thiadiazol -2-yl 443. ethyl

5-trifl uowormeeduabr7Bl, 3, 4] t hi adi azol - 2-yk 444. ethyl PCT/EP2005/011091

3- brono- 2-chl oropyrid-5-yl 445. ethyl 2-(4-norpholino)-pyrid-5-yl 446.
et hyl 2-phenoxypyrid-5-yl 447. ethyl (2-isopropyl)-pyrimdin-5-yl 448.

et hyl (54 Néopropyl RIpyrimdin- 2-y| AA49. et hyl 8-quinolyl 450. ethyl
5-1i soqui 45T, yi 2-(2, 2, | 2,3,4- tetrah drgiso
ui nol i n- 5&”/¥ 452 rﬁ%ﬁ& 5-chloro-3 {’nﬁ" I‘}‘ﬁ}é%ﬁ&bw@ny&cn 2yl 453 ethyl
3, 4- di hy§4p4.4- et Het benzo[ bl [ 1 %(mﬂwzrpwthyl)myl et hyl _benzot hi azol -6-yl
455. et hyl-benzo[ 2 oxadi azol - 4 ]
5-chloro 1%% ‘o[ 1,2, E%ih\?]ad' azohy % (tg{lﬁg’?l@meﬁybbfﬂ\enyl
7- chl or obé?@.0[ 2, 1, g]eg%dl azol - 4- yI 4-ftHucreethyl)-pbeMd of 2, 1, 31 t hi adi azol 14-yl
459. net hyl-2-et n) 460. rret wJ(@qpﬂL@pyéthxl 461, rret hyl
4-i sopropylphenyl 146 mat Ry ety —ret-hy
4-i sobut y#phenyl eIV et hyl 4 (1 ii@)ﬂeﬂm%ﬁﬂbquybhenyl 465. net hyl
4-vinyl ph [ 466mett hyl 4-i sopr )pg@ﬁh@h@m héou . rret hyI
4-(f | uor (;me;hy! )"‘" ey | 468- iTEt1"iy Ot XIPHE |é|.’® 9 |cny| A69—rret || |
2- (f | uor pAB@-hyl ) pH gwggl'ry 470. net hyl 441 }‘di'ﬂ nyf) phenyl 471. nefhyl
3-(difl uoggﬂet hyl )pMMI 472. rret 14J(2 zdifmofdeﬂm)qm@npyl ) phenyl WO
2006/ 040}835—PcH-ER2005-61109 252 tl-\h Jth IS h ﬁ'l
a-(trifl (88snet hyl FEHORyI ~(2,2.2-ritluorosthyl)-phery

483. methyl 4-~(3-fluoropropyl)-phenyl

484. methyl 4-(2-fluoropropyl)-phenyl

485. methyl 4-((S)-2-fluoropropyl)-phenyl

486. methyl 4-((R)-2-fluoropropyl)-phenyl

487. methyl 4-(3,3-difluoropropyl)-phenyl

488. methyl 4-(3,3,3-trifluoropropy!)-phenyi

489. methyl 4-(1-fluoro-1-methylethyl)-phenyl

490. methyl 4-(2-fluoro-1-methylethyl)-phenyl

491. methyl 4-((S)-2-fluoro-1-methylethyl)-phenyl

492. methyl 4-((R)-2-fluoro-1-methylethyl)-phenyl

493. methyl 4-(2,2-difluoro-1-methylethyl)-phenyl

494. methyl ‘4-((S)-2,2-diﬂuoro-1—methylethyl)-phenyl

495. methy! 4-((R)-2,2-difluoro-1-methylethyl)-phenyl

496. methyl 4-(2,2,2-trifluoro-1-methylethyl)-phenyl

497. methyl 4-((S)-2,2,2-trifluoro-1-methylethyl)-phenyl

498. methyl 4-((R)-2,2,2-trifluoro-1-methylethyl)-phenyl

490. methyl 4-(2-fluoro-1-fluoromethylethyl)-phenyl

500. methyl 4-(1-difluoromethyl-2,2-difluoroethyl)-phenyl

501. methyl 4-(1,1-dimethyl-2-fluoroethyl)-phenyl

502. methyl 4-ethoxyphenyl

503. methyi 4-propoxyphenyl

504. methyl 4-isopropoxyphenyl

505. methyl 4-butoxyphenyl

506. methyl 4-(fluoromethoxy)-phenyl

507. methyl 4-(difluoromethoxy)-phenyl

508. methyl 4-(2-fluoroethoxy)-phenyl




474. et hyl

2-(trifluoronethyl)phenyl

3-(trifluoronethyl)phenyl 475. nethyl

476. methyl 4-(1 -f luoroethyl)-phenyl 477.

met hyl 4-wOSpeclo4bimor oet hyl ) - phenyl  4%8. net hyl PCT/EP2005/011091
4-((R)-1-fluoroet hyl)-phenyl 479.

met hyl 4-(2-fluoroethyl)-phenyl 480.

met hyl 4-(1,1-difl uoroethyl)-pheny 481, net hyl

4- (2, 2-difuoroet hgt) - phenyl  482. |aethyl 4-(2,2,2-trifluoroethyl)-phenyl
483. net =131 propyT) - phe1
4-(2-flu %r opyl #ﬁi@wl 485 np ¥u‘? 24’%&}) 2&(‘&} E}fngl‘r opy-—phenyd 486.
methyl  4]6(®) - 2- 11| TSHPT opyl ) - phen}A-(2, agﬁnﬁww?pxy) -phenyl
4- (3, 3-di Or Opr Q] henyl 488 _ 1 ropropyl) - phenyl
489. net 15 +JA (1-f %?%tﬁyr'\pﬁ m{f et L}mat‘ Iif}:.{t.‘.a‘ﬂtaﬂg?fiﬁoi&@%ﬂq 0o pyl luf o- 1y
- et hyl e{632.) - phed§1etvhol. nethyl 4 A-CYG)RIOpYIPRRSYD- 1- met hyl et hyl ) - phen
492. et | Z-((RY m&tRyjuor o- 1- et h/),_@ Aot |p|lq@-[yyl 493 rret hyI
4'(212'di¥ '?l)inrn 1-et hy‘" et-hyl—phe 4' 9 -rw—+y A=~((Sy=2;2=diftuoro- 1
- met hyl et bi4.) - phenmethﬁ% met hyl # PYCFQ?QGZ‘%PI'E |yuor 0-1
- net hyl et yg) phenwbun496 met hy| 444222m@mhkyabp@pgjbhaﬂnhylethyl) phenyl
497. et hwyl—4-({S |2 t+H—uor J' th ICLII% phenyt—498—metthyl
4-((R)-2]518-trif || TE! 1- et hyl et h 2flupeehiGPProRyBNenyl ny1 > 4- (2-f1 uor ol 1
;ff |( llloépp‘lféw [et hx' metienyl 500. et &tlioro-4-isopropylphenyl
- - dl "Cl’G..ctu) 2 q'd|f= troroet L T1V 1
4- (1, 1- o B -hyl - 2 M08 oet hyl ) - phed 1¥h§39m7aé@§5ﬁe%yip %%&nhpny| 503
ZEL h%/l 41 p{gpoxyphemfyl 504. net hy|4-2- hydrpxseamathﬂmwl) pbéllyl net hyl
ut oxy pheayt—>566 thyt—2=(f1u phenyl— 507. nmet hyl

4-(difl upPeret hoxy ?heﬂj#efnvl 508 {}%ggtglﬂﬂé%)lf | uoroet-hoxy)-phenyl WO
2006/ 040188136 PCThEM005/ 011091 |4- carboxyphenyl

522. methyl 4-(O-benzyl)-phenyl

523. methyl 4-(2-methoxyethoxy)-phenyl

524. methyl 4-(CH-N(CHj3),)-phenyl

525. methyl 4-(NH-CO-NH,)-phenyl

526. methyl 4-(methylsulfanyl)-phenyl

527. methyl 4-(fluoromethylsulfanyl)-phenyl

528. methyl 4-(difluoromethylsulfanyl)-phenyl

529. methyl 4-(trifluoromethylsulfanyl)-phenyl

530. methyl 4-(methylsulfonyl)-phenyl

531. methyl 4-(N-methoxy-N-methyl-amino)-phenyl

532. methyl 4-(methoxyamino)-pheny!

533. methyl 4-(ethoxyamino)-phenyl

534. methyl 4-(N-methylaminooxy)-phenyl

535. methyl 4-(N,N-dimethylaminooxy)-phenyl

536. methyl 4-(azetidin-1-yl)-phenyl

537. methyl 4-(2-methylazetidin-1-yl)-phenyl

538. methyl 4-((S)-2-methylazetidin-1-yl)-phenyl

530. methyl 4-((R)-2-methylazetidin-1-yl)-phenyl

540. methyl 4-(3-fluoroazetidin-1-yl)-phenyl

541. methyl 4-(3-methoxyazetidin-1-yl)-phenyl

542, methyl 4-(3-hydroxyazetidin-1-yl)-phenyl

543. methyl 4~(pyrrolidin-1-yl)-phenyl

544, methyl 4-(pyrrolidin-2-yl)-phenyl




No. R Ar 509. nethyl 4-(2,2-difluoroethoxy)-phenyl 510. nethyl
4-(2,2,2-trifluoroethoxy)-phenyl 511. nethyl
4- (1, 1, 2, wotedermbi7gor oet hoxy) - phenyl 332, net hyl 4-cyclpopmErpyisphmay|l 513.
met hyl 4-cycl obutyl phenyl 514. nethyl 4-cycl opentyl phenyl 515. net hyl
4-(2,2-difluorocycl opropyl)-phenyl 516, nethyl 2-fluorao-4-isoprapyl phenyl
517. met hyp. 3-fl uaiRd- 4-i sopr opyl pheAyI 518. net hyl
4-(1- hydr —I-met hyl henyl E{}pﬁ{) D=
4- 22 hzdr X__ = et %tﬂlngmz\ pp exy! i@i‘) .,MIH 2.y') prlehnryl yHpheryH—524—-et hyl
4-car boxypHény|  99EWethyl 4-(O béﬁ({i)rgyrrgh@ﬂyi’ryl) B! et hyl
4- (2- met h et hoxXymamenyl 524. neg 2) - Phen 525. et hyl
4- (NH CO%ﬁ¥) = pheny! mﬁ’m rret-hy- -fﬂ@{)tr[cﬁl\qh% Jﬁﬁ%) p.)."r‘.y. Y, 52F—rethyl Y
4- (1 uor 4&88hyl sul SN - phenyl 534 (Shaykplidin- -3-ylj-phienyl
4-(di Tl ugsgEeT Nyl Sudtiyy! ) - phenyl -pyRolkdth-3-yl)-phenyl
4-(trifl nggermf h\"su!fﬁnyl) phery %Q{’} reth e yu Fsut-anyt)—=phenyl
531. met HPpp04- (N- iR '&‘Qy N et hyl - afh %gb‘orﬁﬁérﬁé d'”‘%é'g Lhﬁé?( hyl
j Erl\rl_et h;)x ﬁqn no) - pmmﬂ 5.33' met hyk (@)@ﬂd&dﬂ;&fﬁhﬂiﬁ)‘r—?b‘tpﬁéﬂyl 534. rret hyl I
nme 2HA-REOX phery—>535—n N INgre m ||uu1&y) —pheny

536. meth)’5524 (azetmealﬁ 1-yl) - phen g(%ﬁﬁqu?ﬂ(ﬂ idin-1-yt}-pheny
4- E(ZS;retz Hy gﬁet i di maethyl ) - pheny! 5>3fé3-fltmﬁobyﬂrolld|n 1-yl)-phenyl .
4- -“‘Ct..y.aL =yt )=ptenyl TEL 171 '
in-1 -yl)58flenyl %ﬁ%ﬁ 'rret hyl 4- (31¢1 é‘?é?‘?y(ﬁ?qlfg'ﬁ@ IIS'EBWﬂyI 541 fret hyl
4- ( 3- et hgz;gazet i dimmstityly| ) - pheny! | B4R)- m¢ypyrﬂiﬁ&hyIMbmzet idin-1
-yl) - phenyt 543 R 4= (PyT T ol Tl 5 L ko R elidih-1-yl)-phenyl

557. methyi 4-(3,3-difluoropyrrolidin-1-yl)-phenyl

558. methyl 4-(2-methylpyrrolidin-1-yl)-phenyl

550. methyl 4-((S)-2-methylpyrrolidin-1-yl)-phenyl

560. methyl 4-((R)-2-methylpyrrolidin-1-yl)-phenyl

561. methyl 4-(3-methylpyrrolidin-1-yl)-phenyl

562. methyl 4-((S)-3-methylpyrrolidin-1-yl)-phenyl

563. methyl 4-((R)-3-methylpyrrolidin-1-yl)-phenyl

564. methyl 4-(1-methylpyrrolidin-2-yl)-phenyl

565. methyl 4-((S)-1-methylpyrrolidin-2-yl)-phenyl

566. methyl 4-((R)-1-methylpyrrolidin-2-yl)-pheny!

567. methyl 4-(1-methylpyrrolidin-3-yl)-phenyl

568. methyl 4-((S)-1-methylpyrrolidin-3-yl)-phenyl

5609. methyl 4-((R)-1-methylpyrrolidin-3-yl)-phenyl

570. methyl 4-(2,2-dimethylpyrrolidin-1-yl)-phenyl

571. methyl 4-(3,3-dimethylpyrrolidin-1-yl)-phenyl

572. methyl 4-(2-triftuoromethylpyrrolidin-1-yl)-phenyl

573. methyl 4-((S)-2-trifluoromethylpyrrolidin-1-yt)-phenyl

574. methyl 4-((R)-2-trifluoromethyipyrrolidin-1-yl)-phenyl

575. methyl 4-(3-trifluoromethylpyrrolidin-1-yi)-phenyl

576. methyl 4-((8)-3-triflucromethylpyrrolidin-1-yl)-phenyl

577. methyl 4-((R)-3-trifluoromethylpyrrolidin-1-yl)-phenyl

578. methyl 4-(2-oxopyrrolidin-1-yl)-phenyl

579. methyl 4-(2-oxo-oxazolidin-3-yl)-phenyl

580. methyl 4-(piperidin-1-yl)-phenyl




544. methyl 4-(pyrrolidin-2-yl)-phenyl WO 2006/ 040178 37 PCT/ EP2005/ 011091
No. R Ar 545. nethyl 4-((S)-pyrrolidin-2-yl)-phenyl 546. nethyl

4- ((R) - pywoabeedisnt78- y1 ) - phenyl  547. ngg hyl 4-(pyrrol i dicor3Pgéosropiveny!

548. methyl 4-((S)-pyrrolidin-3-yl)-phenyl 549. nethyl
4-((R) -pyrrolidin-3-yl)-phenyl 550, nethyl

4- (2 fl uoNprrroI | @t n-1-yl)-phenyl |AG51. net hyl

JroTopyT FalH HypT n- 1-yT) - ph-ApLg me&@ﬁaipé?ﬁtn wyl) -phenyl

R) - 2; ad oropyirol rdin-1-yl}-ph et

-1 ubssmyr r ol i @eyl-yi ) - phenyl 4452 m@hwplpeﬂdm 1-yl)-phenyl

S) - 31 %-)%f?JOrOpy'Fr@tHyﬂ' n-1-y')- phenyr). 25rﬁ§thylﬁfb'%1bhh ~1-yl)-phenyl

R) - 3iftuor opytrol rdin-1-y—phem 5656—et

- 2- dil 684101 opy | PEIVHI n- 1- y1 ) - phiArRiperazin-1 “YheRgRY!

, 3- d'é—% or opy!l fretyfll n- 1-yl') - ph 4%1 meﬁ@%lpémilﬁl-yll-yl) -phenyl

- met hy/pyrroliidi-p-1-y)—phenyd et

S) - 2| Ges.hy! pyrm?ihyg in-1-yl)-phe¢ ‘?TW‘OFP 8'5‘4&@19%[‘3"

R) - 2; gg&hylpyrrr@lnyd In-1-yl) - phepghiorf@dholif@iylybhenyl

- met hylpyrrobitdi-g—t—H—pheryd 62 —ethyt—

S) - 3{A88.hy! pyrFrl?ihygl n-1-vyl)- ph<‘h;¢ -oxqs%@m%gpcp}w&yl)-phenyl

R) - fH hyl pyrgrr_éltHWI n-1-yl)- phuﬂyﬁ1dﬁﬁé~thlﬂﬁbmHolm—4-yl) phenyl

- met W pyrroHtdin—2-yH)=phenyt ne Sy=1-mrettiyt
y I di %9(5 yl )-pmgﬁw_ y5é6p ma%/h b‘%en%‘m klvl) pyrrol |)/d| n-2-yl)-p

N BT

I

| 58d1. rret h) hwzthyﬂl net hyl py 4-myrmiﬁ-ya-pﬁle)1ylphenyl 568. net hyl
Ri S E A A T

2- dijggs.hyl pyn n@lth}ﬁll n-1 yI) pmymetrwmyrroh%wh»phenyl

, 3- dirmetthyt muo 3

By T Y Por L met oy Wloheny)

S) - 21505 | uor OMBHNGI pyr r ol 1 di nl A (ugan S-pirehemyl 574, et hyl

—:

-hC bhhbbbhhjb hbbhhbbhhbbbhb
A‘ﬁAAAAI—\/—\AAm AN AN AN AN AN AN AN AN AN AN AN S N

R) - 2- . éé,fi uoT AR T Py T ol di nd 4'(Mr9n;:\§}pl§lbﬁenyl575+ L‘me‘t r)yll D o
-trif r onet Byl pyr r ol di-n—t—y—phery et-hyt—4—({S—3-t+
or om et hGB7pyr rol| MY n- 1 -yl)- (@ QW?”'ZWTP"‘?FM hy
R) - 3-[gpgT T uor awwithy | pyrrol i di n+4-(thidpheB38myphenyi
500. methyl 4-(5-propylthien-2-yl)—phenyl
600. methyl 4-(pyrazol-1-yl)-phenyl
601. methyl 4-(pyrazol-3-yl)-phenyi
602. methyl 4-(pyrazol-4-yl)—phenyl
603. methyl 4-(1-methyl-1H-pyrazol-4-yl)-phenyl
604. methyl 4-(1-ethyl-1H-pyrazol-4-yl)-phenyl
605. methyl 4-(1-methyl-1H-pyrazol-5-yl)-phenyl
606. methy! 4-(1H-imidazol-2-yl)-phenyl
607. methyl 4-(imidazol-1-yl)-phenyl
608. methyl 4-(1-methylimidazol-2-yl)-phenyl
609. methyl 4-(oxazol-2-yl)-phenyl
610. methyl 4-(oxazol-4-yl)-phenyl
611. methyl 4-(oxazol-5-yl)-phenyl
612. methyl 4-(isoxazol-3-yl)-phenyl
613. methyl 4-(isoxazol-4-yl)-phenyl
614. methyl 4-(isoxazol-5-yl)-phenyl
615. methyl 4-([1,2,3]-triazol-1-yl)-phenyl

616. methyl 4-([1,2,4]-triazol-1-yl)-phenyl




578. methyl 4-(2-oxopyrrolidin-1-yl)-phenyl 579. nethyl

4- ( 2- oxo-oxazol i di n-3-yl)-phenyl 580. nethyl 4-(piperidin-1-yl)-phenyl WO
2006/ 0401w6 286/REFEEP2005/ 011091 No. 43 Ar 581. net hyl PCT/EP2005/011091

4- (2- et hyl pi peridi n-1-yl)-phenyl 582. nethyl

4-((S)-2-nmethyl piperidin-1-yl)-phenyl 583. methyl

4-((R) - N"gafhyl pi q;@rl din-1-yl)-phgmpyl 584. nethyl
4P e T YT 555 e 23y BN RLR 22 1 1Y) Py
4- (f hi onfgrighol i n- 4n9thy|- phenyl 588 4rfétiHy 12, 4]-triazol-3-yl)-phenyl
L T D T e (PR TR Mot
-4 1- = yl)-gh HEt 4—pyr+oet——y—phenyl

591. " et|legh. 4- ( pyfmehyi2-yI ) - phenyi|4- (Bélﬂhq’aeﬂﬁwzow(ybynheﬁw 3-yl)-phenyl| 593,
e A IR 2 ) PSS M N e st
met hyl 4-62bur an- 3t lr§)19tj1§/|phenyl 597. 4n@trﬁ9thy|ﬂ?-"{‘f1h2 §bW@ﬁ°|2‘gWP W?’]W 598.
ggg hylrre?r?i??nlt OPMefnethifl J- glh\enxL 5%9([f@upukad4aszz&nqu¢bglblﬂenq “Yi)- phﬁn?/l
602. methim 4- ( py[BoBYL. 2-y1 ) - plhnélnlyl4 (584} O*IFiQEIP’IF{Q'&y')\F’WénaLUI AR
j: E i: g}f% -TH pyr@gpylf‘,yl\) phenyl4 (1P94)-ox@Rfidnel-5-yl)-phenyl .
H pyr 220626 yl)- pHBﬁ'SWr 606. Plr;;tlml“ Gt Z'ﬂ-ﬁﬁg'%zé’igﬂb ”F’&“jcl)lhenvl 607.
fE rlqlme:l;\ { mﬂgig mé’fhyll ) Phenyl 698([1 HB]:bXa\dlazol 5-yl)-phenyl o 610
N 7 T LA IR O T L e T TR

629. methyl 4-(1 H-tetrazol- 5-yl) phenyl

630. methyl 4-(tetrazol-1-yl)-phenyl

631. methyl 4-(2-methyl-2H-tetrazol-5-yl)-phenyl

632. methyl 4-(1=methyl-1H-tetrazol-5-yl)-phenyl

633. methyl 4-furazan-3-yl-phenyl

634. methyl 4-(pyrid-2-yt)-phenyl

635. methyl 4-(pyrid-3-yl)-phenyl

636. methyl 4-(pyrid-4-yl)-phenyl

637. methyl 4-(pyrimidin-2-yl)-phenyl

638. methyl 4-(pyrimidin-4-yl)-phenyl

639. methyl 4-(pyrimidin-5-yl)-phenyl

640. methyl 5-isopropylthiophen-2-yl

641. methyl 2-chlorothiophen-5-yi

642. methyl 2,5-dichlorothiophen-4-yl

643. methyl 2,3-dichlorothiophen-5-yi

644. methyl 2-chloro-3-nitrothiophen-5-yl

645. methyl 2-(phenylsulfonyl)-thiophen-5-yl

646. methyl 2-(pyridin-2-yl)thiophen-5-yl

647. methyl 2-(5-(trifluoromethyl)isoxazol-3-yl)-thiophen-5-yl

648. methyl 2-(2-methylthiazol-4-yl)-thiophen-5-yl

649. methyl 1-methyl-1H-imidazol-4-yl

650. methyl 1,2-dimethyl-1H-imidazol-4-yl

651. methyl 3,5-dimethylisoxazol-4-yl

652. methyl thiazol-2-yl




612, met hyl 4-(isoxazol-3-yl)-phenyl 613. nethyl 4-(isoxazol-4-yl)-phenyl

614. nethyl 4-(isoxazol-5-yl)-phenyl 615. nethyl

4- ([1 2, yotnicaaoi7s 1-yl ) - phenyl  616. gt hyl PCT/EP2005/011091
1,2,4]-triazol-1-yl)-phenyl WO 2006/040178 39 PCT/ EP2005/011091 No. R

methyl 4-([1,2,3]-triazol-2-yl)-phenyl 618. nethyl

4] -tri iﬁo| 3-yl)-phenyl |A619. net hyl

1 ’35% B N R R L e

o84, AH [1 r,mett]ylt ri azo: 2 y|4 Bph@nylthla@kz-yl met Ey:
21T trirazo

i 550X8.dl- a 7(11 - yT V| \ nhnn\ll y Rqan ethﬁ%%zm@gll y

‘gsemxadi az@eisl yl) - phenyl %wthYHb@ﬁ?}’rZ-yl

A g xadr ARkt V| ) - phenyl §%@pro§§ﬁk°‘éﬂol -2yl

xadiazol vl\_nhanu|

B5xadi arbetyly| ) - phenyl %Q@uor@mqﬂwlthlazol 2-yl
] =J Niradi agetmf- yT) - phenyl zﬁg%aﬁymﬁzoﬂs_@ H-tetrazol -5-yl)-phenyl

| razol-1-yl}—pheny 631
2 (660.2H t ef MEIW - 5- y| 5 Ehen -aceée@'domgm@myltma@@%t hyl -
etrazplsp-Vl )-pﬁ-@ﬂwll 633 nethy4H_f11-§|41tmq13§4 yl - phenyl 634 met hy
pyl‘ld -"l) phéemd 635- ||ULII_y= T cn 636 |||:L||y|
oyri d]8631 ) - pheRBMY 637, net hyl | TRHUF '[&%yfil@a%?‘ %hen 638. et hyl
-(ﬁylri 21 - 4-yl . mktemy| 639, metdytletrd-4Ryn j20]taRol Byl ) - |ohen>él_y1_6_4g42
met ny +soprepyH-hi-opher=—2=yt . nEetn phern-—5- .
Tothyl 26541 oht ol BEIBbphen: 4. v ForEoPEay b be AR or i anban- 5o
5.2- chI ()methy-l ni trothi oph mrBIuwom&Hgﬂrm-h[ﬂtMtnazol 3-yl

>
H
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H

TET
R

r—f'f—f"_\~'

wd 3
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3]

2- (pheny st tony PP e 5"V |4 5 dimethyl-4H-[1,2,4]triazol-3-yl
667. methyl 5-isopropyl-4-methyl-4H-[1,2,4]triazol-3-yl
668. methyl 5-trifluoromethyl-4-methyl-4H-[1,2,4]triazol-3-yl
669. methyl [1,3,4]thiadiazol-2-yl
670. methyl 5-methyl-[1,3,4]thiadiazol-2-yl
671. methyl 5-isopropyl-[1,3,4]thiadiazol-2-yl
672. methyl 5-trifluoromethyl-{1,3,4]thiadiazol-2-yl
673. methyl 3-bromo-2-chloropyrid-5-yl
674. methy! 2-(4-morpholino)-pyrid-5-yl
675. methyl 2-phenoxypyrid-5-yl
676. methyl (2-isopropyl)-pyrimidin-5-yi
677. methyl (5-isopropyl)-pyrimidin-2-yl
678. methyl 8-quinoly!
679. methyl 5-isoquinolyl
680. methyl 2-(2,2,2-trifluoroacety!)-1,2,3,4-
tetrahydroisoquinolin-7-yl
681. methyl 5-chloro-3-methylibenzothiophen-2-yl
682. methyl 3,4-dihydro-4-methyl-2H-benzo[b][1,4]oxaziny!
683. methyl benzothiazol-6-yl
684. methyl benzo[2,1,3]Joxadiazol-4-yl
685. methyl 5-chlorobenzo[1,2,5]oxadiazoly!
686. methyl 7-chlorobenzo[2,1,3]oxadiazol-4-yl
687. methyl benzo[2,1,3]thiadiazol-4-yl

688. 3-fluoropropy! 4-gthylphenyl




646. net hyl

2- (pyridin-2-yl)thi ophen-5-yl
2-(5-(trifluoronethyl)isoxazol

647.

2- (2- met hybt2bocaaoi784- yl ) - t hi ophen- 5-yl 44 649. met hyl

met hyl
-3-yl)-thiophen-5-yl

648. net hyl
1- meCmmP2005/011091

H i m dazol -4-yl 650. nethyl 1,2-dinmethyl-1 Himdazol-4-yl 651. nethyl
3, 5-di nethyli soxazol -4-yl 652. nethyl thiazol-2-yl W 2006/040178 40
PCT/ EP20 011091|gNo. R Ar 653. Imt hyl 4-nethylthiazol-2-yl 654. methyl
4-isopro thiazot FRP- rret h oronet hyl thiazol-2-yl  656.
net hyl 5' .hyl t hi g-flgM't gr \I| VA pép&rpbéll]wnnr f'\l’\\l! 1 h|
met hyl 51690.f | uor ()ﬁ‘é‘ﬂﬁ&ﬂpf(?ﬂyézol 2- A-lSOBWWPH@ﬂWHyI 2, 4- di net hyl t hi azol { 5- vyl
660. net yl—Z2—acelgm8nfodkt hyI t h 61. rret hyl
R [ 12, 4091 azol L uroPe ek | A48 oitybnent (12 41 t¢iazol—3-y— 663
methyl 4{ee2.hyl - 44B{THoroPIRS | azol %@pbuwwﬁenmt hyl
5-1 sopr o} '-4|—|-[1 . I [-3-yl |4 ¥ -
5-trifluq t hyl i&ﬂd{)ﬁdp 1+ azo @5 dm‘?@h ]&54%? .”?‘?Ienyl
4, 5- di me{ 694.- AH [ 1 33UIPFIRY ol - 3- y|4-VisEpheribt hy|
5-1isopr opyhs - et hglfméhpidpﬁ 4] triaz mlop%p_\éh |p;€@§,| rret hyI
5-trifl ueronethyl etk I.rll,”l'f 1 —rethyd
[1, 3, 4] t h6SAi azol - -f&vaO@Wy met hyl %_fmqmthylhpl‘@nnl] thi adi azol - 2- yl _6]1.
met hyl 51 ggppropyllsifilodpfddyhi adi az ph-(fRoydmethylfbheript hy !
5-trifl upromethy Jﬂ p“un att-azo 73 IIb‘L nyl
3- br ono- 269¢%| orop)? HO? 674. mpt m}f‘,’mé“‘? ﬁy B¥ol i no) - pyrid-5-yl _ 675.
nmet hyl 2 §§genoxyp) B+fhioﬁ>pyd>p)676 met 41-yd|ﬂ|,(&emsthm);mmdyb -pyrimdin-5-yl 677.
met hyl (%5—+seprop SFRsE —Tui ; I
5ol Sl R SABITB™=Y a- (G roMEl phety /

701. 3-fluoropropyl 2-(difluoromethyl)phenyl

702. 3-fluoropropyl 4-(trifluoromethyl)pheny!

703. 3-fluoropropy! 3-(trifluoromethyl)phenyl

704. 3-fluoropropyl 2-(trifluoromethyl)phenyl

705. 3-fluoropropyl 4-(1-fluoroethyl)-phenyl

706. 3-fluoropropyl 4-((S)-1-fluoroethyl)-phenyl

707. 3-fluoropropyt 4~((R)-1-fluoroethyl)-phenyl

708. 3-fluoropropyl 4-(2-fluoroethyl)-phenyl

709. 3-fluoropropyil 4-(1,1-difluoroethyl)-phenyl

710. 3-fluoropropyl 4-(2,2-difluoroethyl)-phenyl

711. 3-fluoropropyl 4-(2,2,2-trifluoroethyl)-phenyl

712. 3-fluoropropyl 4-(3-fluoropropyl)-phenyl

713. 3-fluoropropyl 4-(2-fluoropropyl)-phenyl

714. 3—fluoropropyl 4-((S)-2-fluoropropyl)-phenyl

715. 3-fluoropropyi 4-((R)-2-fluoropropyl)-phenyl

716. 3-fluoropropyl 4-(3,3-difluoropropyl)-phenyl

717. 3-fluoropropyl 4-(3,3,3-trifluoropropyl)-phenyl

718. 3-fluoropropyl 4-(1-fluoro-1-methylethyl)-phenyl

7109. 3-fluoropropyl 4-(2-fluoro-1-methylethyl)-phenyl

720. 3-fluoropropyl 4-((S)-2-fluoro-1-methylethyl)-phenyl

721. 3-fluoropropyl 4-((R)-2-fluoro-1-methylethyl)-phenyl

7292. 3-fluoropropyl 4-(2,2-difluoro-1-methylethyl)-phenyl

723, 3-fluoropropyl 4-((S)-2,2-difluoro-1-methylethyl)-phenyl

724, 3-fluoropropyl 4-((R)-2,2-difluoro-1-methylethyl)-phenyl




680. net hyl
681. net hyl

2-(2,2,2-trifuoroacetyl)-1, 2, 3, 4-
5-chl or o- 3- net hyl benzot hi ophen- 2-yl
3, 4- di hydwo-24eemadivgl - 2H benzo[ b] [ 1, 4] oxazi nyl

682. net hyl

683. net rel/EP2005/011091

tetrah droiso uinolin-7- |

benzot hi azol - 6-yl 684. nethyl benzo[ 2,1, 3] oxadi azol -4-yi 685, nethyl
5-chl orobenzo[ 1, 2, 5] oxadi azolyl 686. nethyl
7-chl or ohepzol 2, 1,|&'oxadi azol - 4- yI A687. methyl benzo[ 2,1, 3]t hi adi azol|- 4-yl
o0 S TR0 SO Momotyer 1 VOIS BERAPT 011091 | o
4-i sopr opyeBhenyl 3ggetopsony Slo\rlgz)r :)ﬂ)x((sv)ﬁy%géﬂflﬁ@f ?ﬂﬁ“ﬁ@ﬂ?ihyﬁﬁgﬁnw
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923. 2-fluoroethyl 4-vinylphenyl
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971. 2-fluoroethyl 4-gcyclobutylphenyl
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992. 2-fluoroethyl 4-(N-methylaminooxy)-phenyl
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098. 2-fluoroethyl 4-(3-fluoroazetidin-1-yl)-phenyl
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1000. 2-fluoroethyl 4~(3-hydroxyazetidin-1-yl)-phenyl

1001. 2-fluoroethyl 4-(pyrrolidin-1-yl)-phenyl

1002. 2-fluoroethyl 4-(pyrrolidin-2-yl)-phenyl
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1004. 2-fluoroethy! 4-((R)-pyrrolidin-2-yl)-phenyl

1005. 2-fluoroethy! 4-(pyrrolidin-3-yl)-phenyl
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1103. 2-fluoroethyl 2-(phenylsulfonyl)-thiophen-5-yl

1104. 2-fluoroethyl 2-(pyridin-2-yl)thiophen-5-yl

1105. 2-fluoroethyl 2-(5-(trifluoromethyl)isoxazol-3-yl)-thiophen-5-yl

1106. 2-fluoroethyl 2-(2-methylthiazol-4-yl)-thiophen-5-yl

1107. 2-fluoroethyl 1-methyl-1H-imidazol-4-yl

1108. 2-fluoroethyl 1,2-dimethyl-1H-imidazol-4-yl

1109. 2-fluoroethyl 3,5-dimethylisoxazol-4-yl

1110. 2-fluoroethyl thiazol-2-yl

1111. 2-fluoroethyl 4-methylthiazol-2-yl

1112. 2-fluoroethyl 4-isopropylthiazol-2-yl

1113. 2-fluoroethyl 4-trifluoromethyithiazol-2-yl

1114. 2-fluoroethyl 5-methylthiazol-2-yl

1115. 2-fluoroethyl 5-isopropylthiazol-2-yl

1116. 2-fluoroethyl 5-trifluoromethylthiazol-2-yl

1117. 2-fluoroethy 2,4-dimethylthiazol-5-yl

1118. 2-fluoroethyl 2-acetamido-4-methyithiazol-5-yl

1119. 2-fluoroethyl 4H-[1,2,4]triazol-3-yi

1120. 2-fluoroethyl 5-methyl-4H-[1,2,4]triazol-3-yl
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2- f | uor oavbybosAr40t78i ophen- 2-yl ) - phenyls3 1056. 2-f | uor oetPbylEP2005/011091

4- (t hi ophen-3-yl)-phenyl 1057. 2-fluoroethyl 4-(5-propylthien-2-yl)-phenyl

1058. 2-fluoroethyl 4-(pyrazol-1-yl)-phenyl 1059, 2-f| uoroethyl
4- (pyrazlo.3-yl ) -|ifenyl  1060. 2-f|lAuor oet hyl 4-(pyrazol -4-yl)-phenyl | 1061.
i-zlluorﬁﬂa I 4-(32-ﬂl:&irbs‘d'\yll H-pyr dz0hethyyAR-{RR@bz0-8362. 2-f 1 uor oet h>£l
- -et o+ |)-p|rc|| TOEt ] TF-\_L |||.-;L||y|-
H pyr azo] 1182y ) - "'ﬁ%ﬂmeﬂfﬁm 2-f] éd?%?%%ﬁaﬁ(%ﬁmﬁzﬁ‘ 3tbol - 2-yI ) - phe nyl
4110??- mg}; I1199r oet id-fidbrbethydazol - 1- 1l tifiwdiemingl-41846,2 Aribraigrpet hy|
- -r hr-daz z— Y1 PreEnyT (VA9
4- (oxazo|f124y| ) - g??éﬂ.‘ﬂﬂréeﬁfé'ess 2-f1 30‘? é}@ﬁﬂmﬁ-‘*"“’lﬂ %‘Q%F‘ZP Y1) - phenyl  1069.
i 12 | uor a'gt«ﬂ@ ¥l 4|— ( (zcﬂtmbetﬁylyl ) phen;ﬁhsop’kﬁﬂﬁm rﬂemymﬂ@'ﬁlzh}thazol -3yl |
| SOX Y hen 1071 = roetn TET
1072. Z-ﬂlaéroethéfﬂ é?@%&azol &ﬂ#mﬁﬁﬂﬂ9ﬁw'i@%ﬁﬁﬁgﬁFﬁd%¢%ﬁ¥ﬁbf r
4-((1, 2, 3{1ofri azolz—ﬂuqrbgthplhenyl 1(D1784]tﬁlaﬂlbmﬂ¥29yﬂlt hyl
4-([1,2,4¢~ff4ﬁaz%+ eyt 11Q ClL 1
4-([1. 2 1128ri azalZ fﬁ“‘* ‘?thg'henyl § thﬁ' }’13’ Ahiag %@?'Z'V'
4- (4H [ 1,1204] - t r [ a&fhjloreetjnyl) phenyl 5- |§:§]J?6pyl -Pt,8 Mitbiadisizbly2-yM - ( [
L 2,4 apot o ReBR 0T o ER s A diazor2
4- (4-methyisd4H [ 1 22f|uql'0@fhvlazol 3- {i3ybrpmerd/thloropBll-544 f | uor oet hyl
P N A 0 L R 2T i o n s v A S AADTUN B
ilggzl : gi yl1ﬁ3phetnﬁl2 ﬂgﬁ:‘;ﬁ;f I?,ijor oetzkmenﬂxxpp/ﬂd-a@-)g}goxad{/%z%%; %lélojl?gr ggyl
. 2- roe - t oxd
PCT/ EP20 121';3%11091&1 ke i Ar—1085- (@%f% I'L?P?Qéé MRS
4-([ 1, 2, B|136xadi A f'“‘fg°9ﬁhprheny| (S Tsopropy) pyiidin2-y
1136. 2-fluoroethy! 8-quinoly!
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1141. 2-fluoroethyl benzothiazol-6-yl
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1146. cyclopropylmethyl 4-ethylphenyl
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1150. cyclopropyimethyl 4-isobutylphenyl
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1152. cyclopropylmethyl 4-vinylphenyl
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1171. cyclopropylmethyl 4-(2-fluoropropyl)-phenyl

1172. cyclopropylmethyl 4-((S)-2-fluoropropyl)-phenyl

1173. cyclopropylmethyl 4-((R)-2-fluoropropyl)-phenyl

1174. cyclopropylmethyl 4-(3,3-diflucropropyl)-phenyl

1175. cyclopropylmethyl 4-(3,3,3-trifluoropropyl)-phenyl

1176. cyclopropylmethyl 4-(1-fluoro-1-methylethyl)-phenyl

1177. cyclopropylmethyl 4-(2-fluoro-1-methylethyl)-phenyl

1178. cyclopropylmethyl 4-((S)-2-fluoro-1-methylethyl)-phenyl

1179. cyclopropylmethyl 4-((R)-2-fluoro-1-methylethyl)-phenyl

1180. cyclopropylmethyl 4-(2,2-difluoro-1-methylethyl)-phenyl

1181. cyclopropylmethyl 4-((S)-2,2-difluoro-1-methylethyl)-phenyl

1182. cyclopropylmethyl 4-((R)-2,2-difluoro-1-methylethyl)-phenyl

1183. cyclopropylmethyl 4-(2,2,2-triflucro-1-methylethyl)-phenyl

1184. cyclopropylmethyl 4-((S)-2,2,2-trifluoro-1-methylethyl)-phenyl

1185. cyclopropylmethyi 4-((R)-2,2,2-trifluoro-1-methylethyl)-phenyl

1186. cyclopropyimethyl 4-(2-fluoro-1-fluoromethylethyl)-phenyl

1187. cyclopropylmethyl 4-(1-difluoromethyl-2,2-difluoroethyl)-phenyl

1188. cyclopropyimethy! 4-(1,1-dimethyl-2-fluoroethyl)-phenyl

1189. cyclopropylmethyl 4-ethoxyphenyl

1190. cyclopropylmethyl 4-propoxyphenyl

1191. cyclopropylmethyl 4-isopropoxyphenyl

1192. cyclopropylmethyl A-butoxyphenyl
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1207. cyclopropylmethyl 4-acetylphenyl

1208. cyclopropylmethyl 4-carboxyphenyl

1209. cyclopropylmethyi 4-(O-benzyl)-phenyl

1210. cyclopropylmethyl 4-(2-methoxyethoxy)-phenyl

1211. cyclopropylmethyl 4-(CHz-N(CH3),)-phenyl

1212. cyclopropylmethyl 4-(NH-CO-NH,)-phenyl

1213. cyclopropylmethyl 4-(methylsulfanyl)-phenyl

1214. cyclopropylmethyt 4-(fluoromethylsulfanyl)-phenyl

1215. cyclopropyimethyl 4-(difluoromethylsulfanyl)-phenyl

1216. cyclopropylmethyl 4-(trifluoromethylsulfanyl)-phenyl

1217. cyclopropylmethyl 4-(methylsulfonyl)-phenyl

1218. cyclopropylmethyl 4-(N-methoxy-N-methyl-amino)-phenyl

1219. cyclopropylmethyl 4-(methoxyamino)-phenyl

1220. cyclopropylmethyl 4-(ethoxyamino)-pheny!

1221. cyclopropyimethyl 4-(N-methylaminooxy)-phenyl

1222. cyclopropylmethyl 4-(N,N-dimethylaminooxy)-phenyt

1223. cyclopropyimethyl 4-(azetidin-1-yl)-phenyl

1224. cyclopropylmethyl 4-(2-methylazetidin-1-yl)-phenyl

1225. cyclopropylmethyl 4-((S)-2-methylazetidin-1-yl)-phenyl

1226. cyclopropylmethyl 4-((R)-2-methylazetidin-1-yl)-phenyl

1227, cyclopropylmethyl 4-(3-fluoroazetidin-1-yl)-phenyl

1228. cyclopropylmethyl 4-(3-methoxyazetidin-1-yl)-phenyl
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1247. cyclopropyimethyl 4-((R)-2-methylpyrrolidin-1-yl)-phenyl
1248. cyclopropylmethyl 4-(3-methylpyrrolidin-1-yl)-phenyl
1249, cyclopropylmethyl 4~((S)-3-methylpyrrolidin-1-yl)-phenyl
1250. cyclopropylmethyl 4-((R)-3-methylpyrrolidin-1-yl)-phenyl
1251. cyclopropylmethyl 4-(1-methylpyrrolidin-2-yl)-phenyl
1252. cyclopropylmethyl 4-((S)-1-methylpyrrolidin-2-yl)-phenyl
1253. cyclopropylmethyl 4~((R)-1-methylpyrrolidin-2-yl)-phenyi
1254. cyclopropylmethyl 4-(1-methylpyrrolidin-3-yl)-phenyl
1255. cyclopropylmethyl 4-((S)-1-methylpyrrolidin-3-yl)-phenyl
1256. cyclopropylmethyi 4-((R)-1-methylpyrrolidin-3-yl)-phenyl
1257. cyclopropylmethyl 4-(2,2-dimethylpyrrolidin-1-yl)-phenyt
1258. cyclopropylmethyl 4-(3,3-dimethylpyrrolidin-1-yl)-phenyl
1259. cyclopropylmethyl 4-(2-trifluoromethylpyrrolidin-1-yt)-phenyl
1260. cyclopropylmethyl 4~((S)-2-trifluoromethylpyrrolidin-1-yl)-phenyl
1261. cyclopropylmethyl 4~((R)-2-trifluoromethylpyrrolidin-1-yl)-phenyl
1262. cyclopropylmethyl 4-(3-trifluoromethylpyrrolidin-1-yl)-phenyl
1263. cyclopropylmethyt 4-((S)-3-trifluoromethylpyrrolidin-1-yl)-phenyi
1264. cyclopropylmethyl 4-((R)-3-trifluoromethylpyrrolidin-1-yl)-phenyl
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1280. cyclopropyimethyl 4-(1-methylpyrrol-2-yl)-phenyl
1281. cyclopropylimethyl 4-(1-methylpyrrol-3-yl)-phenyl
1282. cyclopropylmethyl 4-(furan-2-yl)-phenyl

1283. cyclopropylmethyl 4-(furan-3-yl)-phenyl

1284. cyclopropylmethyl 4-(thiophen-2-yl)-phenyl

1285. cyclopropylmethyl 4-(thiophen-3-yl)-phenyl

1286. cyclopropylmethyl 4-(5-propylthien-2-yl)-phenyl
1287. cyclopropylmethyl 4-(pyrazol-1-yl)-phenyl

1288. cyclopropylmethyl 4-(pyrazol-3-yl)-phenyl

1289. cyclopropylmethyl 4-(pyrazol-4-yl)}-phenyl

1290. cyclopropylmethyl 4-(1-methyl-1H-pyrazol-4-yl)-phenyl
1291. cyclopropylmethyl 4-(1-ethyl-1H-pyrazol-4-yl)-phenyl
1292. cyclopropylimethyl 4-(1-methyl-1H-pyrazol-5-yl)-phenyl
1293. cyclopropylmethyl 4-(1H-imidazol-2-yl)-phenyl

1294. cyclopropylmethyl 4-(imidazol-1-yl)-phenyi

1295. cyclopropylmethyl 4-(1-methylimidazol-2-yl)-pheny!
1296. cyclopropylmethyl 4-(oxazol-2-yl)-phenyl

1297. cyclopropylmethyl 4-(oxazol-4-yl)-phenyl

1298. cyclopropylmethy 4-(oxazol-5-yi)-phenyl

1299. cyclopropylmethyl 4-(isoxazol-3-yl)-phenyl

1300. cyclopropylmethyl 4-(isoxazol-4-yl)-phenyl
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1320.

cyclopropylme thyl ©

4-f1'1razan-3-yl-phenyl

1321.

cyclopropylmethyl

4-(pyrid-2-yl)-phenyl

1322.

cyclopropylmethyl

4-(pyrid-3-yl)-phenyl

1323.

cyclopropylmethy!

4-(pyrid-4-yl)-phenyl

1324.

cyclopropylmethyl

4-(pyrimidin-2-yl)-phenyl

1325.

cyclopropylmethyl

4-(pyrimidin-4-yl)-phenyl

1326.

cyclopropylmethyl

4-(pyrimidin-5-yl)-phenyl!

1327.

cyclopropylmethyl

5-isopropylthiophen-2-yl

1328.

cyclopropylmethyl

2-chlorothiophen-5-yl

1329.

cyclopropylmethyl

2,5-dichlorothiophen-4-yl

1330.

cyclopropylmethy!

2,3-dichlorothiophen-5-yi

1331.

cyclopropylmethyl

2-chloro-3-nitrothiophen-5-yl

1332.

cyclopropylmethyl

2-(phenylsulfonyl)-thiophen-5-yl

1333.

cyclopropylmethyl

2-(pyridin-2-yl)thiophen-5-yl

1334.

cyclopropylmethyl

2-(5-(trifluoromethyl)isoxazol-3-yl)-thiophen-5-yl

1335.

cyclopropylmethyl

2-(2-methylthiazol-4-yl)-thiophen-5-yl

1336.

cyclopropylmethyl

1-methyl-1H-imidazol-4-yl

cycl opropyl net hyl



1257.

cycl opropyl net hyl

cycl opr opyl net hyl

4- (2, 2-di met hyl pyrrolidin-1-yl)-phenyl
4- (3, 3-di net hyl pyrrolidin-1-yl)-phenyl
cycl opr opybreddoub178- (2-t ri f 1 uor omet hyl py

1258.
12509.
rrolidin-1-yl) - poempkoosH2H01

cycl opropyl net hyl 4-((S)-2- trlfluoronethylpyrrol|d|n 1- yI) phenyl 1261.
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4-(}c ur an- $35(d) phenydloprd@;&ﬁetmycl OM-&IEIHIWFEHHYJZ 4ﬁ]’er(afzd|=3m 3-yl)-phenyl |1284.
cycl opr opyethyd e TOpyTTTE
4~ (thi ophd#RB-yl) - E%d"]?{” WT% %’F WS J&’M‘ﬂi ho(Hiriazol- y
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1355. cyclopropylmethyl 5-trifluoromethyl-4-methyl-4H-[1,2 4}triazol-3-yl

1356. cyclopropylmethyl [1,3,4]thiadiazol-2-yl

1357. cyclopropylmethyl 5-methyl-[1,3,4]thiadiazol-2-y!

1358. cyclopropylmethy 5-isopropyl-[1,3,4]thiadiazol-2-yl

1359. cyclopropylmethyl 5-trifluoromethyl-[1,3,4]thiadiazol-2-yl

1360. cyclopropyimethyl 3-bromo-2-chloropyrid-5-y!

1361. cyclopropylmethyl 2-(4-morpholino)-pyrid-5-yl

1362. cyclopropylmethyl 2-phenoxypyrid-5-yi

1363. cyclopropylmethyl (2-isopropyl)-pyrimidin-5-yl

1364. cyclopropylmethyl (5-isopropyl)-pyrimidin-2-yl

1365. cyclopropylmethyl 8-quinolyl

1366. cyclopropylmethyl 5-isoquinolyl

1367. cyclopropylmethyl 2-(2,2,2-trifluoroacetyl)-1,2,3,4-

tetrahydroisoquinolin-7-yl

1368. cyclopropylmethyl 5-chloro-3-methylbenzothiophen-2-yl

1369. cyclopropylmethyl 3,4-dihydro-4-methyl-2H-benzo[b][1,4loxazinyl

1370. cyclopropylmethyi benzothiazol-6-yl

1371. cyclopropylmethyl benzo[2,1,3]oxadiazol-4-yl

1372. cyclopropylmethyl 5-chlorobenzo[1,2,5]oxadiazolyl




1281. cycl opropyl met hyl 4-(1-ethyl-1 H pyrazol -4-yl)-phenyl 1292.
cycl opropyl net hyl 4-(1-nethyl-1 H pyrazol -5-yl)-phenyl 1293.
cycl opr opybrmeddmbi74- (1 H-i mi dazcl - 2-yl ¥Ophenyl 1294. cyecomre@glommbhy!
4- (i mdazol -1 -yl)-phenyl 1295. cycI opr opy! net hyl
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1391. 1-propen-3-yl 2-(trifluoromethyl)phenyl
1392. 1-propen-3-yl 4-(1-fluoroethyl)-phenyl
1393. 1-propen-3-yl 4-((S)-1-fluoroethyl)-pheny!
1394. 1-propen-3-yi 4-((R)-1-fluoroethyl)-phenyl
1395. 1-propen-3-y! 4-(2-fluoroethyl)-phenyl
1396. 1-propen-3-yl 4-(1,1-difluoroethyl)-phenyl
1397. 1-propen-3-yl 4-(2,2-difluoroethyl)-phenyl
1398. 1-propen-3-yl 4-(2,2,2-trifluoroethyl)-phenyl
1399. 1-propen-3-yl 4-(3-fluoropropyl)-phenyl
1400. 1-propen-3-y! 4-(2-fluoropropyl)-phenyl
1401. 1-propen-3-yi 4-((S)-2-fluoropropyl)-phenyl
1402. 1-propen-3-yl 4-((R)-2-fluoropropyl)-phenyl
1403, 1-propen-3-yl 4-(3,3-difluoropropyl)-phenyl
1404. 1-propen-3-yl 4-(3,3,3-trifluoropropyt)-phenyl
1405. 1-propen-3-yl 4-(1-fluoro-1-methylethyl)-phenyl
1406. 1-propen-3-yl 4-(2-fluoro-1-methylethyl)-phenyl
1407. 1-propen-3-y! 4-((S)-2-fluoro-1-methylethyl)-phenyl
1408. 1-propen-3-yl 4-((R)-2-fluoro-1-methylethyl)-phenyl
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cycl opropyl net hyl
4- (pyrimdin-5-yl)-phenyl

1

4- (pyrimdin-4-yl)-phenyl
cycl opr opyl net hyl
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1426. "1-propen-3-yl 4-(2,2,2-trifluoroethoxy)-phenyl

1427. 1-propen-3-yl 4-(1,1,2,2-tetrafluoroethoxy)-phenyl

1428. 1-propen-3-yl 4-cyclopropylphenyl

1429, 1-propen-3-yi 4-cyclobutylphenyl

1430. 1-propen-3-yl 4-cyclopentylphenyl

1431. 1-propen-3-yl 4-(2,2-difluorocyclopropyl)-phenyl

1432. 1-propen-3-yi 2-fluoro-4-isopropylphenyl

1433. 1-propen-3-yl 3-fluoro-4-isopropylphenyl

1434. 1-propen-3-yl 4-(1-hydroxy-1-methylethyl)-phenyl

1435. 1-propen-3-yl 4-(2-hydroxy-2-methylpropyl)-phenyl

1436. 1-propen-3-yl 4-acetylphenyl

1437. 1-propen-3-yl 4-carboxyphenyl

1438. 1-propen-3-yl 4-(O-benzyl)-phenyl

1439. 1-propen-3-yl 4-(2-methoxyethoxy)-pheny!

1440. 1-propen-3-yl 4-(CH,-N(CH,))-phenyl

1441. 1-propen-3-yl 4-(NH-CO-NH,)-phenyl

1442. 1-propen-3-yl 4-(methylsulfanyl)-phenyl

1443, 1-propen-3-yl 4-(fluoromethylsulfanyl)-phenyl

1444, 1-propen-3-yl 4-(difluoromethylsulfanyl)-phenyl
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2- (4- mor phol2oesaerrgri d- 5-yl

cycl opropyl net hyl

yl met hyl

1362.

5-trifluoronethyl -
3- brono- 2- chl oropyri d- 5-yl

[1, 3, 4] t hi adi azol - 2-yI
1361. cycl opropyl net hyl
cycl@bropyl et hyl 2- poemezoosypiiod: 5-

1360.

yl

1363. cyclopropylnethyl (2- |sopropyl) pyrimdin-5-yl 1364.
cycl opr opytrrethyt—(S—sopropyt)=pyriu =2
8- qui nol yiNa:366. ¢l opr opyl methyt £ soqui nolyl 1367 cycl opropyl et hy|
2-(2, 2, 2- {44461 uor oplBIOPEN- 312, 3, 4. eftriforameshdaulfanybiphenyl- | 1368.
SR UG el R 0L D
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cycl opr Opl4Bet T bRpaba-alyiST L hi adia@dhethymindigphdhyt Proen-3- T 4-eth |
hen | 1376—3——prep pt-opyH 1377 pt-open—3
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Ao = T R ka2 AR R
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S, T Y B bR Bl 0T OB d RO T Shprbnft TP~ Y

1458. 1-propen-3-yl 4-(3-hydroxyazetidin-1-y)-phenyl

1459. 1-propen-3-yl 4-(pyrrolidin-1-yl)-phenyl

1460. 1-propen-3-yl 4-(pyrrolidin-2-yl)-phenyl

1461. 1-propen-3-yl 4-((S)-pyrrolidin-2-yl)-phenyl

1462. 1-propen-3-yl 4-((R)-pyrrolidin-2-yl)-phenyl

1463. 1-propen-3-yl 4-(pyrrolidin-3-yl)-phenyl

1464. 1-propen-3-yl 4-((S)-pyrrolidin-3-yl)-phenyl

1465. 1-propen-3-yl 4-((R)-pyrrolidin-3-yl)-phenyl

1466. 1-propen-3-y! 4-(2-fluoropyrrolidin-1-yl)-phenyl

1467. 1-propen-3-yl 4-((S)-2-fluoropyrrolidin-1-yl)-pheny!

1468. 1-propen-3-yl 4-((R)-2-fluoropyrrolidin-1-yl)-phenyl

1469. 1-propen-3-yl 4-(3-fluoropyrrolidin-1-yl)-phenyl

1470. 1-propen-3-yl 4~((S)-3-fluoropyrrolidin-1-yl)-phenyl

1471. 1-propen-3-yl 4-((R)-3-fluoropyrrolidin-1-yl)-phenyl

1472, 1-propen-3-yl 4-(2,2-difluoropyrrolidin-1-yl)-phenyi

1473. 1-propen-3-yl 4-(3,3-difluoropyrrolidin-1-yl)-phenyl

1474. 1-propen-3-yi 4-(2-methylpyrrolidin-1-yl)-phenyl

1475. 1-propen-3-yl 4-((S)-2-methylpyrrolidin-1-yl)-phenyl

1476. 1-propen-3-yl 4-((R)-2-methylpyrrolidin-1-yl)-phenyl

1477. 1-propen-3-yl 4-(3-methylpyrrolidin-1-yl)-phenyl

1478. 1-propen-3-yl 4-((S)-3-methylpyrrolidin-1-yl)-phenyl

1479. 1-propen-3-yl 4-((R)-3-methylpyrrolidin-1-yl)-phenyl

1480. 1-propen-3-yl 4-(1-methylpyrrolidin-2-yl)-pheny!




1392.

1- pr open- 3-yl
4-((S)-1-fluoroethyl)-phenyl

4-(1-fl uoroet

hyl ) - phenyl

1393. 1-propen-3-yl
1394. 1-propen-3-yl

4- ((R) - 1-wbuossmadirgl ) - phenyl 1395. 1-f8open-3-yl 4-(2- Pcuwmpe@shylopt phenyl
1396. 1 -propen-3-yl 4-(1,1-difluoroethyl)-phenyl 1397 1- pr open- 3-yl
4- ( 21 2- ifl _uor n&‘__h\/l ) phnnul 1398 1 pr-open 3 y:
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1496. 1-propen-3-yl 4-(piperidin-1-yl)-phenyl

1497. 1-propen-3-y 4-(2-methylpiperidin-1-yl)-phenyl

1498. 1-propen-3-y! 4-((S)-2-methylpiperidin-1-y1)-phenyl

1499. 1-propen-3-yl 4-((R)-2-methylpiperidin-1-yl)-phenyl

1500. 1-propen-3-yl 4-(piperazin-1-yl)-phenyl

1501. 1-propen-3-yl 4-(4-methylpiperazin-1-yl)-phenyl

1502. 1-propen-3-y! 4-(morpholin-4-yl)-phenyl

1503. 1-propen-3-yl 4~(thiomorpholin-4-yl)-phenyl

1504. 1-propen-3-yl 4-(1-oxo-thiomorpholin-4-yl)-phenyl

1505. 1-propen-3-yl 4-(1,1-dioxo-thiomorpholin-4-yl)-phenyl

1506. 1-propen-3-yl 4-(pyrrol-1-yl)-phenyl

1507. 1-propen-3-yl 4-(pyrrol-2-yl)-phenyl

1508. 1-propen-3-yl 4-(pyrrol-3-yl)-phenyl

1500. 1-propen-3-yl 4-(1-methylpyrrol-2-yi)-phenyl

1510. 1-propen-3-yi 4-(1-methylpyrrol-3-yl)-phenyl

1511. 1-propen-3-yl 4-(furan-2-yl)-phenyl

1512. 1-propen-3-yl 4~(furan-3-yl)-phenyl

1513. 1-propen-3-yl 4-(thiophen-2-yl)}-phenyl

1514. 1-propen-3-yl 4-~(thiophen-3-yl)-phenyl

1515. 1-propen-3-y! 4-(5-propylthien-2-yl)-phenyl

1516. 1-propen-3-yl 4-(pyrazol-1-yl)}-phenyl




1426. 1-propen-3-yl
4-(1,1, 2, 2- tetrafluoroethoxy) phenyl

4-cycl oprwp;abtpmﬂmh 1429. 1-propen-3-yl6

4-(2,2,2-trifluoroethoxy)-phenyl

1427.
1428 1- propen- 3-yl
- cycl obut yl phemrygir/EP2¢b3011091

1- pr open- 3-

yl

1- propen-3-yl 4- cyclopentyl phenyl 1431 1- pr open- 3- yI
4- (2, 2-di ftuorocyc lupyl) ptienyt 32— t=propen-3tt—2=F+
uoro-4-is nn\/l nh \/I 142 1 Br-o
1434, 1-prdan- 3-y| - f%i“ﬂ’yﬂ f oxy- 1 Wmmbﬁ%ghepwenyl 1435.
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4-bropen frofk, 0 A L G 2 T T e A
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1- pr open- 4- ( GH2pi ﬁ;lﬂ%)lZ hen b
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R Ar 1445—31-ptop - fryt-sti phemyH—31446-
1- pr open-|35¢B- 4- (rreft R'Vpéﬁ'l:gfyénvl ) - phélﬁW'dai(ﬁA?ﬂ" Hh%"b/bpen 3-yl
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4- ( met hoxy-ar—ho)—= O bensait =1 ) ethoxyartno)—phery—3450.
1- pr open-[32¢P- 4- (NPn% a§4|nooxv) ' ﬂ@ﬂg%nwl propen-3-yl 4-(N, [N-d
|nethylannﬁgexy) p ben£452 1- prgabnaﬁmyWD4ﬁ@awetldln 1- yI) phenyl
1453. 1- m=3=y|7 hytazet|idrn enyt—1454—t=propen—3- yl
4-((5) - 2-I0Eehyl azek §’°9ér1§3j1 _phenylt* dﬁ@k%)@ en- 3-y|
4- ((R) - 2-|mseBy| az et’lrlél’opﬂn—ﬁ-w yl ) - phddylisoxdzth8-yl)iphengpen- 3- y|
4- (3-fl ugrgagetidi Spenyl 1357 1-pr ‘
4-(3-nmeth 1%3 : i &I’Oﬁéd .3LV_=| ny ﬁ?(!ﬁgééZO?—ﬂ--g@ bgﬁqu yl
4- ( 3- hydr|dogazet i d|1nprPP9'l‘ ﬁ-yﬂ)henyl B4Boxazo-5rpeng- vi
4- (pyrr ol iy@LR- I- YTt~ prapeyB-yl 4-([1,2,3}-riazol-1-yl)-phenyl

1532. 1-propen-3-y! 4-([1,2,4)-triazol-1-yl)-phenyl

1533. 1-propen-3-yi 4-([1,2,3]-triazol-2-yl)-phenyl

1534, 1-propen-3-yl 4-(4H-[1,2,4]-triazol-3-yl)-phenyl

1535. 1-propen-3-yl 4-([1,2,4}-triazol-4-yl)-phenyl

1536. 1-propen-3-y! 4-(2H-[1,2,3]-triazol-4-yl)-phenyl

1537. 1-propen-3-yl 4-(4-methyl-4H-[1,2 4]-triazol-3-yl)-phenyl

1538. 1-propen-3-yl 4-(2-methyl-2H-[1,2,3]-triazol-4-yl)-pheny!

1539. 1-propen-3-yl 4-([1,3,4]-oxadiazol-2-yl)-pheny!

1540. 1-propen-3-yl 4-([1,2,4]-oxadiazol-3-yl)-phenyl

1541. 1-propen-3-yl 4-([1,2,4]-oxadiazol-5-yl)-phenyl

1542, 1-propen-3-yl 4-([1,2,3]-oxadiazol-4-yl)-phenyl

1543, 1-propen-3-yl 4~([1,2,3]-oxadiazol-5-yl)-pheny!

1544. 1-propen-3-yl 4-([1,2,3]-thiadiazol-4-yl)-phenyl

1545, 1-propen-3-yl 4-(1H-tetrazol-5-yl)-pheny!

1546. 1-propen-3-yl 4-(tetrazol-1-yl)-phenyl

1547. 1-propen-3-yl 4-(2-methyl-2H-tetrazol-5-yt)-phenyl

1548. 1-propen-3-yl 4-(1-methyl-1H-tetrazol-5-yl)-pheny!

1549, 1-propen-3-yl 4-furazan-3-yl-phenyl

1550. 1-propen-3-yl 4-(pyrid-2-yl)-phenyl

1551. 1-propen-3-yl 4-(pyrid-3-yl)-phenyl

1552. 1-propen-3-y! 4-(pyrid-4-yl)-phenyl




1460. 1-propen-3-yl 4-(pyrrolid in-2-yl)-phenyl 1461. 1-propen-3-yl
4-((S)-pyrrolidin-2-yi)-phenyl 1462. 1-propen-3-yl
4- ((R) - pywoabeatisor78- yl ) - phenyl  1463. 85propen-3-yl 4- (pxcrnmlz(iodjonom
n- 3-yl)-phenyl 1464. 1-propen-3-yl 4-((S)-pyrrolidi n 3-yl)- phenyl 1465.
1-propen-3-yl 4-((R)-pyrrolidin-3-yl)-phenyl—31466—1propen—3—y—4—2-1I
uor opyrr pNe.di n-1- \Rj phenyl 1467. ﬂir prooen 3-yl
Z‘-EE%-? 5807 Opy | 1-prapenB-yl- y| ) - phenydyrimidi6e- -yliptengben- 3- y|
- - HOrop YOt =yt )=ph D en-s-yl

4- (3-fluptyrroli ?;rpFPF’%h - pheny! 4- {W?W'd'ﬁ)ﬁryﬁp 5 9'2 yl
4-((S)-3~555)ropyl ﬁmfop{énrﬁ-vl -yl)- phcemylnmldm—myl) mmybpen 3- yI
4-((R) -3 HoTr-opyH yi ) =PphED pen-3- y| 4-(2Z2,2-di
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1476. 1-p n- 3- '{%TOPFF% yl? net h\[ 2 §\p§¢1ﬁ¥rom£®ﬁgﬁlﬁ1ﬁ)\ll \ - nhnn\ll 1477.
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4-((S) -3 172 o) I 1I-yT)-pp&l e apgn- 3-yl
4-((R)-3 7R yl pyir []g%d(?“ :§1¥| yi)-ph cHfforo '_%t aph%rnojj
4-(1- net wsemyrrol i #iprornyd-yL pheny| | A(preogieifrylsop®ErEEY) EP2005/ 011091  No.
R Ar 1483 pro 3 ((S) - 1} yl ) phenyl 148P.
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4-((R)-l-{lTY€¢4'\J/|p"VVI'P'pE'”g ., n ¥ ‘pyp Clloylyl-i- (2 2=
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4- (3-tri fHuoremetiyt -1y Y 192 I-propen- 3- Yl
4- ((S)- 341999 uor an fﬁé/ Wnl i din. A)f ?W?:;R'\#y‘ 1493 1-propen-3-y
4- ((R)-344576.l uorg r‘rﬂftrmﬂl’pW¥ ol i di n; 4~lgupyothieuagdl 2-yl

1571. 1-propen-3-yl 4-trifluoromethylthiazol-2-yl

1572. 1-propen-3-yl 5-methylthiazol-2-yl

1573. 1-propen-3-yi 5-isopropylthiazol-2-yl

1574. 1-propen-3-yl 5-trifluoromethylthiazol-2-yl

1575. 1-propen-3-yl 2,4-dimethylthiazol-5-yl

1576. 1-propen-3-yl 2-acetamido-4-methylthiazol-5-yl

1577. 1-propen-3-yl 4H-[1,2,4]triazol-3-yl

1578. 1-propen-3-yl 5-methyt-4H-[1,2,4]triazol-3-yl

1579. 1-propen-3-yl 4-methyl-4H-[1,2,4]triazol-3-yl

1580. 1-propen-3-y! 5-isopropyl-4H-[1,2,4]triazol-3-yl

1581. 1-propen-3-yl 5-trifluoromethyl-4H-[1,2 4]triazol-3-yi

1582. 1-propen-3-yl 4,5-dimethyl-4H-[1,2,4]triazol-3-yl

1583. 1-propen-3-yl 5-isopropyl-4-methyl-4H-[1,2,4]triazol-3-yl

1584, 1-propen-3-yl 5-trifluoromethyl-4-methyl-4H-[1,2,4]triazol-3-yl

1585. 1-propen-3-yl [1,3,4]thiadiazol-2-yl

1586. 1-propen-3-yl 5-methyl-[1,3,4]thiadiazol-2-yl

1587. 1-propen-3-yl 5-isopropyl-[1,3,4]thiadiazol-2-yl

1588. 1-propen-3-yl 5-trifluoromethyl-[1,3,4]thiadiazol-2-y}




1494. 1-ropen-3-yl
4- ( 2- oxo- oxazol i di n- 3-yl ) - phenyl
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1603. 1-propen-3-yl

benzo[2,1,3]thiadiazol-4-yl

The compounds of the formula | where E is NH and R'is hydrogen can be prepared
by analogy to methods which are well known in the art, e.g. from the international pat-

ent applications cited in the introductory part. A preferred method for the preparation of

Scheme 1

compounds | is outlined in scheme 1:



1528. 1-propen-3-yl 4-(isoxazol-3-yl)-phenyl 1529. 1-propen-3-yl
4- (i soxazol -4-yl)-phenyl 1530. 1-propen-3-yl 4-(isoxazol-5-yl)-phenyl

nyly 1546. propenRS

1531. 1- pwopess@ewk 4-([1,2,3]-triazol 6¥-yl)-phenyl 15%21/EP2@50p@0t 3- Y|
4-([1,2,4]-triazol -1-yl)-phenyl 1533. 1-propen-3-yl

4-([1, 2, 3] - trlazol 2-yl')-phenyl, 1534. 1-propen-3-y

4- (4H-[1, 2 A 3-y|)-phdﬂ AB35.x 1- pPrype X_NO
4-([1,2,4]- 221 ) - enyI 536. 1\>)rgpan 3-yl Xy 2 )
4-(2H[1, 2, zol #4-yl) - 1 - prgpe Y

4- (4- met hyd» X] triaz - phenyl 1538 1- pf open- 3-vyl

4- (2-met hyl™-2H | 32 3] - trlazol yIR%phenyI 1539. 1- pRBpen-3-yl 4-([1,
3, 4] - oxadi azol - 2°yl YHphenyl 1540. 1-pr éien- 3-yl (v)

4- ([ 1, 2, 4] - oxadi azol - 3-yl ) - phenyl 1541. 1-propen-3-yl

4- ([ 1, 2, 4] - oxadi azol -5-yl ) -phenyl 1542. 1-propen-3-yl ﬁ

4-([ 1, 2, 3] - oxadi azpl -4-yl) - phenyl 1543. pr open- 3- ylH

4-([1,2,3]- Oj% i 8 '%l HpherytSO46U4. %2 R N—S—Ar
4-([1,2,3]-thiad aon pheﬂy#——4545 1- rop h- yl é—(l

Htet S Y azol -1-yl )-phenyl
154 A-(2-nmethyl -2H-tetrazai-5-yl)-phenyl  1548.

1- propen 3- yI 4- (1Rnethyl 1 Htetrazol-5-yl)-p enyI 1549. 1-propen-3-yl
4-furazan- 3-yl - phe yk 1550. 1-propen-3-yl 4-(pyrid-2vyl)-phenyl 1551.

1- propen-3-yl 4-(p rld 3-yl)-phenyl 1552. 1-propen-3-yl

4- (pyrid-4-yl)-phenyf) WO 2006/040178 65 PCT/EP20%§NQ11091 No. R Ar 1553.
1- propen- 3-yl 4- (p rimdin-2-yl)- phenyl 1554. 1-Tpropen- 3yl

4- (pyrimdin- | 1555, 1-propen-3-yl ‘-(p&rlﬂldﬂn 5-yl) - phenyl
1556. 1-propen- opropylthlophen 2-y . B-yl

2- chl or ot hi ophen 558. 1-propen- 3- yI 2, jhli othDophen 4-yl  1559.

1- propen- 3- RN, 3- i chiYor ot hi ophen- 5- yI <prapen- 3-yl
2-chl or o- 3-ni tH ot h mphen-5-yl  1561. propen 3 2¥|
2- (phenyl sul fonyl ) -'t hi ophen- 5-yl

(Vila) (I Re=H

In scheme 1, R, R4 R®, A, X, Y and Ar have the meanings as given above. Hal is
halogene in particular bromine or iodine. R is C4-Cs-alkylcarbonyl, fluorinated C4-Cs-

5 alkylcarbony! or may also be also an amino-protecting group PG such as tert.-
butoxycarbonyl. Suitable protecting groups are disclosed, for example, in P. Kocienski,
Protecting Groups, Thieme-Verlag, Stuttgart 2000, Chapter 6.

In step a) of scheme 1 the amino group of the compound of formula Il is reacted with
10  an optionally fluorinated C>-C4-acyl halide in the presence of a base to obtain a com-
pound of the formula Ill, wherein R is optionally fluorinated C,-Cs-alkylcarbonyl. Acyla-
tion can be achieved by standard methods, which are discussed e.g. in J. March, Ad-
vanced Organic Chemistry, 3rd ed. J. Wiley & Sons, New York 1985, p.370 and 373
(acylation) and p. 1099 f. and in the literature cited in this publication (see also Synth.
15 Commun. 1986, 16, p. 267). Likewise, the amino group may be protected by standard
methods with a conventional amino-protecting group PG, e.g. by reacting Il with
pivaloyl anhydride in the presence of a tertiary amine such as triethylamine (for reac-
tion conditions see the literature cited in P. Kocienski, Protecting Groups, loc. cit.).

20 The reaction depicted in step b) in scheme 2 takes place under the reaction conditions
which are customary for a nitration of an aromatic radical and which are described, for



1562. 1-propen-3-yl 2-(pyridin-2-yl)thiophen-5-yl 1563. 1-propen-3-yl
2-(5-(trifluoronethyl)isoxazol-3-yl)-thiophen-5-yl 1564. 1-propen-3-yl

2- ( 2- met hybt2nogiaaos- 4- yl ) - t hi ophen-5-yB81565. 1- propen- Bcylerieosmitoyi - 1

H i m dazol -4-yl 1566. 1-propen-3-yl 1,2-dinmethyl-1 Himdazol-4- yI 1567.

1- propen- 3-yl 3, 5-di net hyl i sox -y h|a 2-y|
1569. 1- pespenledny Mﬂ%%ﬁ\ﬁﬁ%ﬁﬁr@?mﬁ ‘%ﬂem‘si* Srdl i&)p"f%\&rw%%y %/ Sots?R

4- 'SODrOpYb&hKﬁ%OprS&M7OéEGﬁuame@mﬂemﬂamﬂﬁmym)4 trifl uoronethylth

i azol -2-yl 1572. 1-propen-3-yl 5-nmethylth iazol-2-yl 1573. 1-propen-3-yl
5-isopropylthiazol-2-yl 1574. 1-propen-3-yl 5-trifluoronethylthiazol-2-yl

1575. 1- plrostep cRthe nito4ralip imaY fig/tedced to the blHsigrauprie V. Bupsequant-inistep
2- t | g 3
L L e
1579. 1- pdm‘pﬁamt Sogi hydirogentwhichare(specified fqrﬁ r S%rqac Ryfon tm@ whiCth#i§pen- 3- v
5-isopr Opifeqwigak% gﬁ?f%)tcfoﬁé@ ?}%rrd?’toﬁhe cﬂs’i%arykoﬁﬂﬂ@@fo?r&ducm aromatlc nitro

0

5-trifluo riazo

4, 5- di met gmupawhﬁcb hevabeen éﬁwlt@ te”ﬁés'g '"% ﬁ'ﬁ%ﬁ’é‘ﬁ"[ &pe?r fot eXample, J

5- sopL OFMZ? i ?iﬁﬁ/’léh'ded‘bﬁi;bﬁlc ﬁeﬁ‘llléat;y laicgéd.?d.wlleyl&%ns 3%@1&7—010&0-198& p.5-trifl u
or onet - ne . - o= L1- - 13-

O Y it wo e ghetl g FreRid| rd PiRcidy RIARNAE 4t grample

i azol - 2- yby rddelig tHe-mitro pemp8und Vowittsa predgd plich as Bom |zt erdinaungler acigic  1588.

1- 3- 178 66
pCT) E’B‘S&@%ﬁ%@ﬁﬂd gt BB lasbnt fyfioosh 6 s Re 2 ccinilon “@f@%@’ﬁﬁ%&. d-5-yl
1590. 1- phbhpmma[&nwunzh(/dndﬂﬁrﬁﬁéluﬂhb?mgxqﬂdé Efﬁiﬁfab'nwme PIessnep ehtransh

2- phenoxy pyx Hé,% {‘n drdiof nlciddl GP&Ibal skt é@Nlcmp(phawl)a)zpwc:m:lgl(éeefbﬁé
1593. 1-propen-

8- qui ol ykt ahl5§l\:;emlln,5|F 619@98 r@é’é@-% 45@(18[ H%pg,[\laBﬁzsa (see 3t alancdte R Can |

J. Chem. 49, 1971, p. 2990), with it being possible to carry out these reductions, de-
pending on the given reagent, in substance or in a solvent or diluent. Alternatively, the
reduction of IV to V can be carried out with hydrogen in the presence of a transition
metal catalyst, e.g. using hydrogen in the presence of catalysts based on platinum,

20 palladium, nickel, ruthenium or rhodium. The catalysts can contain the transition metal
in elemental form or in the form of a complex compound, of a salt or of an oxide of the
transition metal, with it being possible, for the purpose of modifying the activity, to use
customary coligands, e.g. organic phosphine compounds, such as triphenylphosphine,
tricyclohexylphosphine or tri-n-butylphosphines or phosphites. The catalyst is

25  customarily employed in quantities of from 0.001 to 1 mol per mol of compound 1V,
calculated as catalyst metal. In a preferred variant, the reduction is effected using tin(il)
chloride in analogy with the methods described in Bioorganic and Medicinal Chemistry
Letters, 2002, 12(15), pp. 1917-1919 and J. Med. Chem. 2002, 45(21), pp. 4679-4688.
The reaction of IV with tin(ll) chloride is preferably carried out in an inert orgariic

30 solvent, preferably an alcohol such as methanol, ethanol, isopropanol or butanol.

The thus obtained compound V is reacted with an arylchlorosulfonylchioride CI-SO»-Ar,
preferably in the presence of a base, according to standard procedures in the art to
obtain compound VI. The reaction depicted in scheme 1 step d) takes place under the
35 reaction conditions which are customary for preparing arylsulfonamide compounds or
arylsulfonic esters, respectively, and which are described, for example, in J. March,
Advanced Organic Chemistry, 3" edition, John Wiley & Sons, New York, 1985 p 444

and the literature cited therein, European Journal of Medicinal Chemistry (1977),
A4ArAN  OA AP FuvAnAAn I Nra Cham 2NN2 (12 nn 2N0A.21N_ Tatrahadrnan 20N1



1596. 1-propen-3-yl 2-(2,2,2-trifluoroacetyl)-1,2, 3,4- tetrah

droi soquinolin-7 | 1597. 1-propen-3-yl 5-chl oro-3-nethyl benzot hi ophen-2-yl
1598. 1 -worooem4e178-3-y | 3, 4-d i h y@9ro-4-nethyl -2 Hpcler20050010p1 b] [ 1,
4] oxazi ny | 1599. 1-propen-3-yl benzothiazol-6-yl 1600. 1-propen-3-yl
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R2 HII )(jsg;ustqmarp{y sarried oqtlln the Q;esppqq cp{yaq@uxlhary base. Su&able %ase?s are inor- o
ganic bases, such as sodium carbonate or potassium carbonate, or sodium hydrogen-

10  carbonate or potassium hydrogencarbonate, and organic bases, for example trial-
kylamines, such as triethylamine, or pyridine compounds, such as pyridine, lutidine and
the like. The latter compounds can at the same time serve as solvents. The auxiliary
base is customarily employed in at least equimolar quantities, based on the amine

Hal

compound V.

15
The amino compounds of the formula V can also be prepared from the corresponding
bromine compounds Vlla by reacting Vlla with an alkalimetal salt of a
bis(trialkylsilyl)amine such as lithium bis(trimethylsilyl)amide in the presence of a palla-
dium catalyst and subsequent hydrolysis. An example for a suitable palladium catalyst

20 s tris(dibenzylideneacetone)dipalladium(0), optionally in the presence ofa
tri(substituted)phosphine, e.g. a triarylphosphine such as triphenylphosphine or tritolyl-
phosphine, tri(cyclo)alkylphosphine such as tris-n-butylphosphine, tris(tert.-
butyl)phosphine or tris(cyclohexylphosphine), or PdCl,(dppf). The reaction of Vlla with
the alkalimetal-bis(trialkylsilyl)amide can be performed by analogy to a Buchwald-

25  Hartig coupling. the alkalimetal-bis(trialkylsilyl)amide can be generated in-situ from the
corresponding amine by a strong base such an alkalimetal alkoxide, e.g. potassium
tert.-butylat or an alkalimetal hydride such as lithium hydride, sodium hydride and the
like. Hydrolysis is simply achieved by aqueous work-up.

30 If Ris optionally fluorinated C4-Cs-alkylcarbonyl, the carbonyl group in these com-
pounds can be reduced to a CH,-moiety either with diborane, borane-dimethylsulfide or
lithium aluminium hydride to obtain compounds of the general formula |, wherein R is
CH,-(optionally fluorinated C4-Cs-alkyl) (see e.g. see also J. Heterocycl. Chem. 1979,
16, p. 1525). The carbonyl group can also be reacted with a fluorinating agent to obtain

35 acompound | wherein R' is 1,1-difluoroalkyl.

If R is a protecting group, this group can be cleaved by standard methods, whereby a
compound of the formula | is obtained, wherein both R and R™ are hydrogen. This
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Rza HRea (Vila) (1): Ra = HIn schenre 1, R, R2, R2a, A X, Y and Ar have
t he nmeani ngs as given above. Hal is hal ogene in partl cul ar brom ne or
i odi ne. Rvo2w@l@3sal kyl carbonyl, fluorPnated Cl-C3- 5 aCiypedshomyl or may
al so be al so an am no-protecting group PG such as tert: butoxycarbonyl.
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whi ch ar e 12(®gpp. [7€8-1a8rarst 47 cHp- d@ﬁQégb'bnd to the custonmary condl tions for
reduci ng aromatic nitro groups mhich have been descrlbed extensively in

the literature (see, for exanmple, Mar c Afgl?v C%g ic Chem stry,
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hydri de sWef,asCoFi.t hi um al um num hydride or sodium borohydride, preferably
in the presence of transi- tion netal conpounds of nickel or cobalt such as

N C12( P(phenyl)3)2, or COCl 2, (see. Ono 15 e d ondon 1983
b 480 |\ bk Sladperaa USSP diala atioa) Re BRI s SMeientmAS NS o7, p.

2990), W tfani tarPsé MroBassd iRlethérccondiolyid Ot schbamd or @t badiasstage of hendi ng on

EEE 9' ven sglnt%gsmtbyaconvent%n%PaclEylgtfon' n a solvent or diluent. Alternatively,

Compounds of the general formula I, wherein E is N-R® can also be obtained by the
synthetic route outlined in scheme 2.

30 Scheme 2:



reduction of IV to V can be carried out with hydrogen in the presence of a
transition netal catalyst, e.g. using hydrogen in the presence of

cat al yst swoasesh401r7spl at i num 20 pal | adi7zdm ni ckel , rut heormreas/ottvodi um
The catal ysts can contain the transition netal in elenmental formor in the
formof a conpl ex conpound, of a salzt or of an oxide of the transition

metal , with ki behpng Sé,j bl e,, for RYhe purpoge Bf nEsOyNRR3t he activity,
to use custo

I'gands, é)g. or ga hé§phi ne_conpoynds, such as
tri phenyl phosph| ne, ! trd cycl ohexyl phosi

\é tri- n-ﬁ t yl phosphi nes or
phosphi t e —INpe alyst is 25 cRstohariYy enployed i ¥ quantities of from
0.001 to 1 nott pepznol of compound RY, galculated as catalyst nmetal. In a
preferred variant, thgyjeduction is effectelijsing tin(ll) chloride in
anal ogy with the nmethods described in Bioorganic and Medicinal Chem stry
Letters, 2002, 12(15), pp. g9/-1919 and J. Med. Chem 2002, 45(21), pp.

4679-4688. The,reaction ofl IMwith tin(ll),chlaqride isfyprjeferably carried

out in an iner '\éﬁlﬁ\/?rﬁr, ng)ef er &b as net hanol ,
et hanol , isopropanol tang . The tRus obt ouryl V is reacted
with an aryl ,QI_'Q ylchloride C-S r_Aﬁ ably 1n the presence
of a base, cofding to standard proceduresyin tlhe art to obtain conpound

VI. The reacti oR' deﬁza&:t ed in schene 1 step d) t &Kes pl ace under the 35
reaction conditions V\/r‘“ cama_g g customary for pr B?‘Ria@gHar yl sul f onam de
conpounds or aryl SU|fC}hI c esters, respectively,” and which are descri bed,
for exanple, in J. March, Advanced Organic Chem stry, 3ro edition, John

Wley & S I _ i I I ; g
Eur opean TR 2 i ap ity Broféng BRpidh Bas bhe R Rectlid bvPlof 1,
r_...-...provided that Ris differend foonneregeg RniR 9&59&11@@% haYe thenneaimo wo
2006/ 0§017r%ﬁ@$v69%0582005/011091 57 (27) pp. 5885-5895, Bi oorganic and
Medi ci nal emstry Letters, 2000, 10(8), pp. 835-838 and Synthesis 2000
(1), pp. 103-108. The reaction custonarily takes place in an inert

sol vent, frostepeiopseheme 2a redinaiR’ is inthdecsdditetdoyipoand Wil eithiei byomsyiaiiph et her

met hyl ter : I furan, a hal ohydrocarbon, such as
LIRS JEbufteg B SERE Y

di chl oro 8 atic or cycloaliphatic hydrocarbon, such as
pent ane, hexane or cycl ohexane, or an aromatic hydrocarbon, such as

tol ueRg, XYLRPD) of sERAR 2Ntdnigtand MIKR refdted Witk afaXidion@amideeAr-SO,-NH,
abovenenti o eeﬂ, sol ve t@ T]he reactslr(])n qfa Vl\é\"it h (SI -SOZO- A, i,s customarily
carried oﬁfﬂl ithigig Sﬁﬂé RN dhe RIFSENcs ¢iapaladiymd) cemMRoYRY SUHE3%s are i nor -
gani ¢ bas ess(dibafidaseasettinejdigaliebivnd®)sn tre peserxeialmtd@ubstitated)phosphiali um
hydr ogen 10 : bei RIS ng organi c bases,

fgr eganp%ég't%ﬁflg'&[bﬂbg?@% %‘g%@%zfﬂlgﬁé@gﬁhg‘?gﬁ?{@ml ne%sgﬁﬂg’ ri gi ne conpounds,
such as pymicxioielkyiphesriinfesuaRes tf'ﬁ@‘qqtmoslﬂ‘i@evltﬂ%@%f-'%'&’l‘?ﬁ%@ﬁm@ed&n at the
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lined below.

If R' is an amino-protecting group, R' can be cleaved by standard methods to obtain a
20  compound of the formula 1, wherein R is hydrogen (step c).

A skilled person will appreciate, that the radical R' compounds | shown in scheme 2,
can be further modified as described for scheme 1.

25  Compounds of the formula I, wherein R and R? together are (CH,), with n being 2 or 3
can be prepared in manner similar to the method outlined in scheme 1 starting from a
compound of the formula IX, by the method outlined in scheme 3:



15 The am no conpounds of the fornula V can al so be prepared fromthe
correspondi ng brom ne conpounds Vila by reacting Vila with an al kal i net al
salt of awohkbe(moizal kyl silyl)anm ne such7Zs |ithium bi s(tcirmetduglosioby! ) am de
in the presence of a palla- diumcatal yst and subsequent hydrol ysis. An
exanple for ,a SQ%table pal | adi um catal yst 20 is

tris(dibe eacet one) di paliadium0), optionally in the presence of a
tri(substituted)phosphine, e.g. a triaryi phosphi ne such as

tri phenyl phosphine,or tritolyl- phosphine, stri(gyclo)al kyl phosphi ne such as
tris-n-butg,ef e, ris(tent. -(Ho) ne orb)

tris(cycl ohe yIp osp Fn or—PdC12( dppf action of Vila with the
al kal i met al - silyl)am de rmed by analogy to a
Buchwal d 25 Hartigicoupling. the al galinmetal-bis(trialkylsilyi)anmde can be
generated in-situ Rrowgshe correspondi ng Bnlgg by a strong base such an

al kal i nret al al koxi de potassium tert Qlat or an al kal i net al
hydri de such as I|th|un1hydride sodi um hydride and the 1ike. Hydrolysis
is sinmply achi eved by aqueous work-up. 30 If Ris optiogally fluorinated
Cl- C3- alkylcarbonyl¢\the carbonyl group in these %pn#19$$n§§ can be reduced

to a CH2- noi(ajg), € N, bor gne, (HYQ), ane- di l'ithium
al um ni um hydr de |t o oﬂ)ta n conpounds of the geper foDmJI al, wherein R

is CH2-(optioR uoYi nat ed Cl- C3- aN eeYe g. see a1—sU>J

Het er ocycl . qiem 19729, 16, p. 1525). RThe ca 2Qonyl group can arso be
reacted with a fluof na gg agent to obtain ?orrpound | wherein R is
1, 1-di fluoroal kyl . If R a protecting group, tlg s group can be cl eaved by
standard met hods, whereby a conpound of the fornmula | is obtained, wherein
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trifluor oadeatien edugqtnny sgwence@ﬁa@réoedefpwgm b@h@\?@f S@helﬂyé 1.s8iepad of and the -
i ke. 1§he SEREFE i34 o MBS bW‘éh§lBgfi‘foea Fr%th%dcués&ﬁcsédffef stteb‘a ﬁEEB(érﬂé hon have
been adequately discl'osed, e.g. in Bioorganic and Me- dicinal Chemstry
Lett. 2002, 1,2(7), pp. 2443-2446 and al so 2002, 12(5), pp. 1917- 1919. The
i nt r oduct iApskik¥d fefsdpiwitllapleciate tHatioompadred ERclel legh basurtharagadied alk i nto
a com10 p f I NWE? can al so
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H wihenein RilandBf dogetberare dH-Jaraiehsy Breppiedibye simdsranpsoarh. a edum ng
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sodi um Cyano(nj'r?;?oru%gg%lr’ ’Ith%efopngulg ?,dv!/hue% is %?-Ie,t\(ol)s( m%rl-loénd E is NR® can be also ob-

tained by the synthetic approach outlined in scheme 4:

Scheme 4:



hydride. The skilled person is famliar with the reaction conditions which
are required 15 for a reductive am nation, e.g. from Bi oorganic and
Medi ci nalwGhess/abrg Lett. 2002, 12(5)73pp. 795-798 andPptZ(EPRo0BP11091
1269-1273. A skilled person will appreciate, that a conpound I, wherein R
is al kenyl can be con- verted into a conpound rein R is alkyl or
fluorinated al kyl by hydrogenation or b92 2tion of hydrogen fluoride
or by fluorination with suitable f1 uorinatli n agents such as XeF2 or CoF3.
A skilled_person will further preciate, thWatOa radi i ch P@

of $chene

di fferent dr o- agen, n b infroducediin eith o
| or at an earli¢r stage of lit he 125 nthesis By a ¢ | kyl ati on.
Conpounds of a rei PE i s NGB man af’soNfe obt ai ned

@neraIR"Dornﬁ .
by the synthelj,c route outliRed igescheme 2. 30 Schen® 2: RRD 2006/ 040178
71 PCT/ EP2005/011QRMy 2 A X Br gzl\é?Z AXBr A-SNHRB R-NY I%’ B\I Yb) ) H
R2a RL 2a (M) (MIl) R 3 OR R AXNSA R XNSA év-NRL-NY
RRaH2a (1): RL =R (1): Rla = HIn schene 2, R is an

am no-protecting group or has one 06 t he neani ngs gi ven forO R a provided
that R is different ,fromhydrogen.[JR2, R28 ,R3, A X, YHand Ar have the
mean- 5 ings given abaveA |l nast [ é‘r‘ﬁ?lA"l s introduced
into conpoun‘a VI @i l ac Iatién g by al kyl gt i as cout H-ped flor
schene 1. 10 In t,gp of ~s¢ i eacted with an

aryl sul fonyl am B& ArHSOZ NHZN or the |ithildh sal nthereof in the presence
of a palladiun{O conpouffd such as tris(di benyl'?deneacet one) di pal | adi un{ O
in the presence of a tri(sub¥bituted)phosphine, ¢xdgl) a triarylphosphine
such as triphenyl phosphine or tritolyl phosphine, tri(cyclo)alkylphosphine

r1 s (oyol Sl BroHRPRET 2 Bus KR bR ook SRARH P& Slor bhanon. |
sodi um hyg=S)k setecticr Miahgeltasidition ofretdadibmiie & PHKE@)NIH2Jin tap gresenesef 68
(2993), PP, 82 (4 8Gif, oBRdaRYlRe tdqiffte PSiRiNG ketone XIV (step a, see e.g. (J. Org.
Chem. 2003, 68, 2109-2114). In step b), compound XIV undergoes Tohda reaction with
dinitropyridone to give the azabicyclic nitro derivative XV (step c), see e.g. Bull. Chem.
Soc. Jpn. 1990, 63, 2820-2827; J. Med. Chem. 1996, 39, 2844-2851; Synth. Commun.
2001, 31, 787-797; Bioorg. Med. Chem. Lett. 2003, 13, 529-532). This generates a
10  mixture of the 5- and 7-amino isomers which can be separated as either the amino or
sulfonamide product. The mixture can then be reduced to the amine by the methods

disclosed for step b in scheme 2, e.g. via tin chloride or catalytic hydrogenation (e.g.
Pd-C/H,) and subsequently converted to the desired sulfonamide by reaction with the
appropriate sulfonyl chloride as outlined for step b) in scheme 1 to yield a compound of

15 the formula XVI. The amine XVI may be generated by cleavage of the carbamate in the
presence of an acid such as trifluoroacetic acid and converted to the target N-alkyl de-
rivatives by processes of alkylation, acylation/reduction or reductive amination as out-
lined for scheme 1.

20 Compounds of the formulae H, VIl and X are known in the art or they can be prepared
in case of VII by subsequent amino-protection of the corresponding amines and bromi-
nation. The preparation of compounds X can be achieved e.g. by the method disclosed
in Organic Process Research and Development 7(6) (2003) 904-912.

25 Compounds V, wherein R is alkylcarbonyl, Ais CHz, X is Nand Y is S, can be prepared
by the following reaction scheme:



If R is an am no-protecting group, |IT can be cleaved by standard nethods
to obtain a 20 conpound of the fornula 1, wherein R a is hydrogen (step
c). A skiwbedogmaosen wil| appreciate, tvhat the radi cal Rcrmropswnmg:r | shown
in scheme 2, can be further nodified as described for schene 1. 25
Conpounds of the formula I, wherein R a and R2 together are (CH2), with n
being 2 or 3 can be prepared in manner sim!] arNflp t he method outlined in
schenme 1 starting froma conpound of the fig la I X, by the nethod
outlined in schéne 3: WO 2006/ 040178 72 PCT/ EP2005/ 011091 Schene 3: (H20Q)
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3, Rea, n, A and Ar ha ge the megnings g ‘sza above. Ris a radical R
or an am & preo ec RFY groupy| I'n partitcul arf Rl Ts G -C3-al kyl carbonyl. In
step a) a radi R1 |s l/u‘ai(v_ged in compungd X by a method correspondi ng
to the netho eri bed or p e) |nRsché¥re 1. Compound Xl is converted

into the am no conpound AI by a nitration/reduction sequence described for
steps b and ¢ of schene 1. Step c) of 10 schene 3 can by perforned by
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descri bedCHsN, g@rhb@(@reparad by thel fallpwirg egation $9hem@: t her appr eci at e, that
conpoufids wherein R a and Rea together are (CH2)n can be prepared by a
simlar approach. 15 Conpounds of the fornmula. |, where Xis CH Y is N=CH
and E is NR3 cafg be also ob- tained by the synthetic approach outlined in
schene 4: Sche : 2006/ @4atdn8u73 PCT/2EP2005/ 011091 NcNO2 Rz A a O
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The compounds of the formula | where E is CR°R’ can be prepared as outlined in

scheme 5:
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Scheme 5:
HS-Ar
I;E -
(XVIII) (XIX
RS R7 ﬁ
X;Z_ S—Ar RA A Q—ﬁ'_m
| o)
1—N Y
H 2a
(l): Rla=R' (: Rla=H

15 Inscheme 5, R', R% R R% R’, Ar, A, X and Y have the meanings given above. R' is a
radical R" or a protective group. According to scheme 5, compound XVIIl is reacted in



(XIrr)y (Xxiv)y (v 00c) ORR g NSSAr d Rz N11 OO- 1 RXONNHZN NH
Rza Rza (XVI) (XVIl) Starting from cycl ohex-2-enone Xl (or the

cor r esponaiongogupoeson (A=0) or thianon75(A=S)), sel ecti veTMpedamiioaddi ti on
of a carbamate RXO-C(O)-NH2, in the presence of 5 bisnmuth nitrate,

generates the requisite R-anm no ne, IV (ste ee eqg (J. .0Og.

Chom “200siep GaWID AUDersaRtRCOMRUEE Els-B) n e RisSEREP 3 S sighet Sadi

Eeact i 0;1 Wdrfde dﬂisad'jitmﬂsflmmidh)witma@bkali hietal azlbthiecaat ltherey yiehiir@ethioea*ta'éve XV
step c), see e.qd, . Jpn. . . .
Chem 1008oma ok be iR ) mpSRn BRourkE B nichan S ENIOEE fioety JE
g:hem Let by 0R6H3stehD). BROisEB@ptectineg grcglenla‘rm dea__\@dnmemhyeohsammge 5- apg
- am i SOMEr S | 1abeys r nam de
or oduct . SHHEPA LB AEHS RRRIBH <R uBhG g Mol LB rtnch e

di scl osedfdrmed sseptlibed forseheme 12, e.g. via tin chloride or catalytic

hydr ogenation (e.g. Pd-C H2) and subsequently converted to the desired
sul fonam de by reaction with the  appropriate sul fonyl chloride as outlined
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Conmpounds \9 erein'Ris al kylcarbonyl, Ais CHz, Xis Nand Yis S, can

be pr&pared by the follow ng reaction scheme: WO 2006/ 040178 74
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solvent employed. Alternatively, the activation energy which is required for the reaction
can be introduced into the reaction mixture using microwaves, something which has
20 proved to be of value, in particular, in the case of the reactions catalyzed by transition
metals (with regard to reactions using microwaves, see Tetrahedron 2001, 57, p. 9199
ff. p. 9225 ff. and also, in a general manner, "Microwaves in Organic Synthesis”, André
Loupy (Ed.), Wiley-VCH 2002.

25  The sulfonylchlorides CI-SO,-Ar are either commercially available or can be prepared
according to standard synthetic methods. Sulfonyichlorides containing a fluorinated
radical R* may be prepared by different synthetic routes, e.g. by reacting suitable hy-
droxy or oxo precursor (e.g. a compound CI-SO2-Ar, carrieng a hydroxy or oxo substi-
tuted radical) with fluorinating reagents like DAST (diethylaminosulfurtrifluoride), mor-

30 pholine-DAST, deoxo-fluor (bis(2-methoxyethyl)aminosulfur trifluoride), Ishikawa'’s re-
agent (N,N-diethy!-(1,1,2,3,3,3-hexafluoropropyl)amine; Journal of Fluorine Chemistry,
1989, 43, 371-377). More conventionally, the hydroxy group of an aromatic compound
which carries a hydroxy substituted radical but not a chlorosulfonyl group, is trans-
formed into a leaving group which is then replace by a fluoride ion (J. Org. Chem.,

35 1994, 59, 2898-22901; Tetrahedron Letters, 1998, 7305-6; J. Org. Chem., 1998, 63,
0587-9589, Synthesis, 1987, 920-21)). Subsequent direct chlorosulfonylation with chlo-
rosulfonic acid (Heterocycles, 2001, 55, 9, 1789-1803; J. Org. Chem., 2000, 65, 1399-
1406) or a two step process preparing first the sulfonic acid derivatives which are then
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CH=N, can be prepared by the follow ng reaction schene: 5 0 guanidinium re
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95, 230-235; Collection Czechoslow. Chem. Comm., 1959, 24, 1667-1671; Austr. J.
Chem., 1966, 19, 2321-30; Chemiker-Zeitung, 101, 6, 1977, 305-7; Tetrahedron, 2002,
58, 887-890; Synthesis, 1983, 641-645.

15  In the following schemes 6 to 8 several routes are shown which are suitable to prepare
benzenesulfonyl chlorides carrying a fluorinated propyl radical.
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The 4-(1,1-difluoropropan-2-yl)benzene-1-sulfonyl chloride intermediate can be pre-
pared from the commercially available 2-phenylpropanoic acid. In the first step a) the 2-
phenylpropanic acid is converted to the alkyl ester by esterification with an alcohol (e.g.
methanol or ethanol) under acid catalysis (e.g. HCl, SO.Cl,). The ester can be re-

25  duced to the corresponding 2-phenyl propanal by a reducing agent such as DIBAL
(diisobutylaluminium hydride). The aldehyde is converted to the 1,1-difluoro-2-propyl
derivative by reaction with a suitable fluorinating reagent like DAST (diethylaminosul-
furtrifluoride), morpholine-DAST, deoxo-fluor (bis(2-methoxyethyl)aminosulfur
trifluoride), Ishikawa's reagent (N,N-diethyl-(1,1,2,3,3,3-hexafluoropropyl)amine; Jour-

30 nal of Fluorine Chemistry, 1989, 43, 371-377) (step b). The thus obtained 1,1-difluoro-
2-phenvipropane can be converted into 4-(1,1-difluoro-2-propyl)benzenesulfonyl chlo-




reacting the correspondi ng hal ogen conpound, i.e. a conpound of the fornula
I, which instead of Ra carries a halogen atom in particular a brom ne or
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an aromati c conpound which carries a hydroxy substituted radical but not a
chl orosul fonyl group, is trans- formed into a | eaving group which is then
repl athe b§cheme doride ion (J. Og. Chem, 35 1994, 59, 2898-22901;

Tet r ahedr on Letbers 1998, 7305-6; J. O,g. Chem, 1998, 63, 9587-9589,
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chloride (Eur. J. Med. Chem, 2002, 36, 809-828) and the like, yields the
desired sul- fonylchloride (Tetrahedron Letters, 1991, 33,50 7787-7788))
Sul fonyl chlorides may al so be prepared by diazotation of suitable am ne
precursor Ar-NH2 with sddB@thitrite undes &:c conditions and reaction
with sul fur dioxide i macetit atid (sche i 5 Org. Chem, 1960,
25, 1824-26:); by oxi dGHiChn 0c35°Cui t%ll&lsg) sper oar yl “thiols HS Ar or
het er oaryl - benzyl -t hi oet hers C6H5- CH2-"S*2Ar with chl orine (Synthesis, 1998,
36-38; J. Am Chem Soc., 1950, 74, 4890-92;) directly to the
correspondi ng sul fonyl chlorides.

4-(1,1,1-Trifluoropropan-2-yl)benzene-1-sulfonyl chloride intermediate can be prepared

from the commercially available 2,2,2-trifluoro-1 -bhenylethanone by a synthetic route
20 shown in scheme 7. The ketone can be converted to the 3,3,3-trifluoro-2-
phenylpropene by a Wittig reaction with a suitable ylide such as methylene-
triphenylphosphane (prepared by reaction of methyltriphenylphosphonium halide and a
suitable base such as lithium diisopropylamide or potassium tert-butoxide) or according
to a Horner-Emmons reaction by reacting the ketone with a suitable phosphonate such
25  as diethyl methylphosphonate and a suitable suitable base such as lithium diisopro-
pylamide or potassium tert-butoxide. The thus obtained 3,3,3-trifluoro-2-phenylpropene
can then be reduced to the saturated alkane by catalytic hydrogenation (eg Pd-C) fol-
lowed by conversion to the sulfonyl chloride by the methods described in scheme 6.



The further are known in the art or may be prepared by standard net hods.
E.g. nmer- capto-pyrimdines or pyrimdinyl-benzylthioether precursors can
e.g. be pwepassdoss 10 cording to |iterature (Chem schepBempedus®1108D60,
1208- 11; Chem sche Berichte, 1960, 95, 230-235; Collection Czechosl ow.
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converted to the alkyl ester by esterification with an al cohol (e.g.
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converted to the 1,1-difluoro-2-propyl derivative by reaction with a
suitable fluorinating reagent |ike DAST (diethylam nosul- furtrifluoride),
nor phol i ne- DAST, deoxo-fl uor (bis(2-nmethoxyet hél )am nosul fur trifluoride),
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t hrough di I'sat1 on ¢ am ne 8recurso S X\é’t f’h_SOdI u ni'i rite
under aci 65c8845neH56; daurnahef Fleline (ieniptim 2003, 122, 243-246) which can then be

converted to the trifluoromethyl bromide (Journal of the American Chemical Society,
15 1987, 109, 2435-4). Dehalogenation by catalytic hydrogenation (eg Pd-C) can then be
followed by conversion to the sulfonyl chloride by the methods discussed above.

Examples of solvents which can be used are ethers, such as diethyl ether, diisopropyl

ether, methyl fert-butyl ether or tetrahydrofuran, aprotic polar solvent, such as dimethyl-
20 formamide, dimethyl sulfoxide, dimethoxyethane, and acetonitrile, aromatic hydrocar-

bons, such as toluene and xylene, ketones, such as acetone or methyl ethyl ketone,

halohydrocarbons, such as dichloromethane, trichloromethane and dichloroethane,

esters, such as ethyl acetate and methyl butyrate, carboxylic acids, such as acetic acid

or propionic acid, and alcohols, such as methanol, ethanol, n-propanol, isopropanol, n-
25  putanol, isobutanol, 2-butanol and tert.-butanol.

If desired, it is possible for a base to be present in order to neutralize protons which are
released in the reactions. Suitable bases include inorganic bases, such as sodium car-
bonate, potassium carbonate, sodium hydrogen carbonate or potassium hydrogen car-
30 bonate, and, in addition, alkoxides, such as sodium methoxide or sodium ethoxide,
alkali metal hydrides, such as sodium hydride, and also organometallic compounds,
such as butyllithium compounds or alkylmagnesium compounds, or organic nitrogen



sul fur dioxide in acetic acid (J. Og. Chem, 1960, 25, 1824-26); oxidation
of suitable heteroaryl-thiols or heteroaryl-benzyl-thioethers with

chl ori ne Ww6ynidnasi7s, 1998, 36-38; J. An Chem Soc., 196@/EPZéb5/0419D- 92)
directly to the corresponding sul fonyl chlorides. 10 The synthesis shown
in schene 6 can al so be perforned, usi - 2- phenyl] propani ¢ aci.d and
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4-(1, 1- diflHacqpkeman-2-yl)benzene-1-sul fonyl chlorides. 15 Scheme 7: O
Ph3P=CH2 Pd-C, MeOH CF3 CGF3 HI CF3 Cl SG3H CH2Cl 210-35C Cl -, SO QCFS 2
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triifluoropropan- benzene- 1-sul fonyl chlorides. 5 Schene 8:
(CH3)8®ICF3 CF3 PBr3 CF3 OH Br Hz, Pd-C GF3 chlorosul fonic acid CI CF3 0~
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receptors such as D, receptors, D, receptors, al1-adrenergic and/or a2-adrenergic
receptors, muscarinergic receptors, histamine receptors, opiate receptors and, in

20 particular, dopamine D; receptors, give rise to fewer side-effects than do the classic
neuroleptics, which are D, receptor antagonists. A compound of the invention can be a
dopamine Dj receptor agonist, including partial agonistic activity, or a dopamine D3
receptor antagonist, including partial antagonistic activity.

25  The high affinity of the compounds according to the invention for D receptors is re-
flected in very low in-vitro receptor binding constants (Ki(Ds) values) of as a rule less
than 50 nM (nmol/l), preferably of less than 10 nM and, in particular of less than 5 nM.
The displacement of ['#I]-iodosulpride can, for example, be used in receptor binding
studies for determining binding affinities for Ds receptors.

30
The selectivity of the compounds according to the invention, i.e. the ratio Ki(D2)/Ki(Ds)
of the receptor binding constants, is as a rule at least 50, preferably at least 100, even
better at least 150. The displacement of [PH]SCH23390, [*?°l] iodosulpride or ['*°]]
spiperone can be used, for example, for carrying out receptor binding studies on D4, D,

35 and D, receptors.

Because of their binding profile, the compounds can be used for treating diseases
which respond to dopamine Djs receptor ligands (or which are susceptible to treatment
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I n schene 8. The ketone can be converted to the trifluoronethyl hydroxyl
internmediate by reaction with tinethyl-trifluoronethyl-silane (Journal of
Or gani ¢ Ghermetmy1782000, 65, 8848-8856p Journal of Fl uecirme2Eemost ry,
2003, 122, 243-246) which can then be converted to the trifluoronethyl
brom de (Journal of the Anerican Chem cal Society, 15 198%_8 &@9 %435 4).
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25 dlsturbances e.g. loss of consciousness, clouding of consciousness, double con-

sciousness and personality disturbances; disturbances in attention and wak-
ing/sleeping behavior, such as behavioral disturbances and emotional disturbances
whose onset lies in childhood and youth, e.g. hyperactivity in children, intellectual defi-
cits, in particular attention disturbances (attention deficit disorders), memory distur-

30 bances and cognitive disturbances, e.g. impaired learning and memory (impaired cog-
nitive function), dementia, narcolepsy and sleep disturbances, e.g. restiess legs syn-
drome; development disturbances; anxiety states, delirium; sexlife disturbances, e.g.
impotence in men; eating disturbances, e.g. anorexia or bulimia; addiction; and other
unspecified psychiatric disturbances.

35
The disorders which can be treated in accordance with the invention also include Park-

inson’s disease and epilepsy and, in particular, the affective disturbances connected

thereto.
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According to another aspect of the present invention, the treatment is directed, in par-
25 ticular, toward those disorders which can be influenced, within the sense of an expedi-
ent medicinal treatment, by the binding of preferably exogeneously administered bind-

ing partners (ligands) to dopamine D; receptors.

The diseases which can be treated with the compounds according to the invention are
30 frequently characterized by progressive development, i.e. the above-described condi-

tions change over the course of time; as a rule, the severity increases and conditions

may possibly merge into each other or other conditions may appear in addition to those

which already exist.

35 The compounds according to the invention can be used to treat a large number of
signs, symptoms and/or maifunctions which are connected with the disorders of the
central nervous system and, in particular, the abovementioned conditions. These signs,

ymptoms and/or malfunctions include, for example, a disturbed relationship to reality,
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whi ch i n- or| anne sedati ves,
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are also suitable for treating disturbances of kidney function, in particular disturbances

of kidney function which are caused by diabetes mellitus (see WO 00/67847) and, es-

pecially, diabetic nephropathy.

30 Within the context of the treatment, the use according to the invention of the described
compounds involves a method. In this method, an effective quantity of one or more
compounds, as a rule formulated in accordance with pharmaceutical and veterinary
practice, is administered to the individual to be treated, preferably a mammal, in par-
ticular a human being, productive animal or domestic animal. Whether such a treat-

35 mentis indicated, and in which form it is to take place, depends on the individual case
and is subject to medical assessment (diagnosis) which takes into consideration signs,
symptoms and/or malfunctions which are present, the risks of developing particular
signs, symptoms and/or malfunctions, and other factors.
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15 (pewphyl axis), in partlcul ar as rel apse prophyl axis or phase

prophyl ax Wenﬁ?‘ro&@&iﬁg e c.IoPrﬁ)ositions, the compounds according to the invention are op-
tionally mixed or diluted with one or more excipients. Excipients can be solid, semisolid
or liquid materials which serve as vehicles, carriers or medium for the active com-
pound.

30
Suitable excipients are listed in the specialist medicinal monographs. In addition, the

formulations can comprise pharmaceutically acceptable carriers or customary auxiliary
substances, such as glidants; wetting agents; emulsifying and suspending agents; pre-
servatives; antioxidants; antiirritants; chelating agents; coating auxiliaries; emulsion

35 stabilizers; film formers; gel formers; odor masking agents; taste corrigents; resin; hy-
drocolloids; solvents; solubilizers; neutralizing agents; diffusion accelerators; pigments;
quaternary ammonium compounds; refatting and overfatting agents; raw materials for
ointments, creams or oils; silicone derivatives; spreading auxiliaries; stabilizers; steri-

PEv_ L _Ar_t_ s



treatment of acute or chronic signs, synptons and/or mal functions. The
treatnent can be orientated synptonatically, for exanple as the

suppr essiwo 206c/@yvpt ons. |t can be efggcted over a shorcTmPrisdiiobe
orientated over the mediumtermor can be a long-term treatnent, for
exanple within the context of a maintenance therapy. 20 Therefore the
conpoundsgaeensrioatndsy prdpeliantsietiyingragants; ppasifiersbickaneys; swixesitplasticiz- t reat -
i ng dlseases of

09 O seas R ik m%@ﬂaiurOﬁ%Frﬁ&Hﬁoﬁ%%n@%gdr@ IPBILE Gl pechét (b

I stur , stress ur bances

somat of or as desdribed Aot exarapie, ip&jadias, Hebslexilvon der kilfsstofiedin Rharmagie, t‘<|°éat i ng
schi zophr ﬁ‘{é#ﬁ u%@gngr%ﬂﬁf%ﬁm%' @éﬂet@?Eﬁéﬁﬁup‘éﬁ|atd?%hf<ﬂ|£wg;hb3t5n§e%| f@ﬁphéﬁﬁaké W th

regard to e, .conpounds | are
al so sui te@ﬂreetfcéranﬂrr@atﬂdﬁ@%ﬂ ﬁhLﬁdbt&’ﬁ‘céﬁleﬂﬁo'ﬁcﬁé%‘ﬁ%ﬁéﬂuﬁﬂ%d g% icul ar

di sturbances of kidney function which are caused by di abetes nellitus (see
WO 00/ 67847) and, es- peciall di abeti c _nephr opat 30 Wthin the context
of the tr&ae fRlRwing @ sﬂfi\é%ﬁocﬁxﬁ 'rf%’et'%veenﬁﬂ@g’ﬁﬁ?'@ﬁ%tfngt'he descri bed
conmpounds involves a nmethod. In this nmethod, an effective quantity of one
or nore onpounds, . as r C @cgeuti cal
and vet er | RAFYTPRYIIS YR e'tHéPChgﬁdﬁ%g?%db rtBE)O%ﬁﬁMRqﬁQF 9'%’[&?3&@& tteated,
pr ef et@bl ghlaraiemmet a 408 Midz or 5000MHaNMR instramepbiBigker AVANGE), oebwAass! or

domesti ¢ g&‘%c!?r%knek&hg%b%uy%’ge&dad Wa%iL@ﬁ/lsﬁﬁerab dgﬁaaféhfléﬂ edg-nadigridin Wwhi ch

formit ace B on the indivi case and is subject to
nedi cal a@@ﬁ@éfﬂy-l@@ﬁ@@ﬁdgﬁ )m‘?fqﬂ)c‘?f "f‘%m'%%p‘?'ﬂtto consi deration signs,

synptons and/or mal functions which are present, the risks of devel op| ng

I . d/ f '
D006/ 0401 The F5Pas BHIRRSarTT 2051 SpolreLPierieS AuRY Flaf ot haRlsRl Uiy by
means{®f g )@Qbﬁs@éd Tntqmeﬁtped milbor (ppagniime sdatixe iacey of thb ehiéis a‘ptbledberMRe
t th ernatin
pound- coneaReALCTapana: ot RuftbRFb Bfikdgeh Bt bl Hnctnaibe |
about 0. lintthe rﬂsﬁ)@@laﬂhemabﬂe%mlfgrﬂs regayds ﬁ”é"ttp.ﬂ@'é’ isrindipated 88ni ni strati on,
or of ”Og\qg%?kkﬁi @Péd%mgfét 08, woksglet)(d)hﬂeé(avebmét (dibR.) HSleC@S Brodd tri

parentera rati sy i ndi vi dual to be trea?ed. The
i nvent i onledidy.)r awarted &k 6“'91‘?&<°¢‘|"'§5&8§|"8’r‘|t‘%‘?wmar maceuti cal conpositions for
treatpig an individual, preferably a mammal, in particular a human being,
producti VE ani nal ér &o .donmestic animal . Thus, the ligands are customarily
adm ni ste i *of phar maceutical conpositions which conprise a
pharmaceutically acceptabl e excipient to- gether with at | east one conpound

according,to Hp%)drgty&,rgfl,,qg"ﬁémlategmere appropriate, other active conpounds.
These corrp05| tions can, for exanple, be admnistered orally, rectally,

transdernal Iy, subcutaneously, intravenously, intramuscularly or
i ntrapgsably. synthesis of sulfonyl chlorides

a.1  4-((S)-2-Fluoro-1-methyl-ethyl)-benzenesulfonyl chloride

a.1.1 Toluene-4-sulfonic acid (S)-2-phenyl-propyl ester

30
To a solution of 20 g of (S)-(-)-2-phenyl-1-propanol in 240 ml of dichloromethane
was added in portions 28 g of p-toluenesulfonyl chloride (146.8 mmol). After stir-
ring for 18 h at room temperature, the organic phase was washed with 100 mi of
water, dried over magnesium sulfate, filtered, and the solvent evaporated under
35 reduced pressure to yield 43 g of the title compound.

"H-NMR (CDCla, 400 MHz): ¢ [ppm] 7.65 (d, 2H), 7.15-7.3 (m, SH), 7.1 (d, 2H),
4.0-4.1 (m, 2H), 3.1 (m, 1H), 2.4 (s, 3H), 1.3 (d, 3H).
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coati ng auxi | p#5i gsf themekisedprogBctyteandisolated, sonfeiring + @6%esfdhe glghinatomer s;
odor maski ng ggg[})g dqudraste corrigents; resin; hy- drocolloids; solvents;

sol ubi l'i zers; |Z|ng agents; diffusion accelerators; pignents;
guat er nary anmoni um conpounds; refatting and overfatting agents; raw
materials for 1H<NMiRr(r6lC$3, 46@&’&@ dlppoi V2:7.4i(ini, Bdhet. 34416 (searaies,; 2H)pr eadi ng
auxiliaries; stal dg} )I WD 2006/ 040178 84 PCT/ EP2005/ 011091 grants
or coa i ngs; prop I'a ts rylng agents; opacifiers; thickeners; waxes;

pl asticiz- ers and white mneral oils. Aformulation in this regard is
based on apied #a($)s2-Fluoow edefbyl-eiky deanzendssdfonyl shlogdanpl e, in Fiedler, HP.,
Lexi kon der Hilfsstoffe for Pharnmazie, Kos- neti k and angrenzende Gebiete

[ Encycl opedi a of auxiliary substances for pharm 5 cosnetics and rel ated

fields], 4w eélﬁtg@ﬁ((S)ka’rﬂé'ﬁﬂb?f“etmirﬂarqeﬂéeﬂ@a@ 'V@"Pf)é(‘(?re digegved inRO
fol I ovphng exapplogaichRiNBethans 06 C, tlineﬂgrnfentdrmumntra@ut(dn 81 himh@),i t . The

conpounds were, eith ara ed a roto drrethlslfo d
o TR0 chr o Fiseaba b S BERRbART S, DhS At Mo iE rEaroD e myancD)
or by mass = speetwasratitney fonrredtlrgomé@nmtetﬂlre’aad B at-308C | Theasohaemt wgs adi ent
on Cl8-material, érs!eafﬁé@ﬁwwefngmtﬁatvfae abES o 1B |%J§Wa9§eot6ﬁ& aﬂ%ent-

The magnetic nuc roperties er tot
cheni cal shi f t1§0 mi water, and the organic layer was drled over magnesium sulfate, filtered,
25 and the solvent evaporated under reduced pressure. The crude product was puri-
fied via silica gel chromatography with n-heptane-dichloromethane (6:4) as eluent

to give 1.5 g of the title compound.

"H-NMR (CDCls, 400 MHz): & [ppm] 8.0 (d, 2H), 7.5 (d, 2H), 4.5 (dd, 2H), 3.25
30 (m, 1H), 1.4 (d, 3H).

a.2 4-((R)-2-Fluoro-1-methyl-ethyl)-benzenesulfonyl chloride

a.2.1 Toluene-4-sulfonic acid (R)-2-phenyl-propyl ester

35
Following the procedure analogous to that used for the synthesis of toluene-4-

sulfonic acid (S)-2-phenyl-propyl ester, but using (R)-2-phenyl-1-propanol, the ti-
tle compound was prepared



15 (8) expressed in parts per mllion (ppm. The relative area of the
shifts in the '"H NVR spectrumcorresponds to the nunber of hydrogen atons
for a parwoceuécarsofrgncti onal type in tigs nol ecul e. The matrwreoosfnitone shift,
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br.), doublet (d), broad doublet (d br.), triplet (t), broad trip- let (t
br.). quara2® ((R)2-Fyaraieretiylwtid)-enzaee mul tiplet (n). 20 Preparation
Exanpl es: 1. Preparation of |nterrred| ates 25 a. Synthesis of sul f onyl
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ring for 18 h {oPo6m enperature, the organic phase was with 100 m
of water, dried over magnesiumsulfate, filtered, and the sol vent

evapor at ed undErNMBICDEH, 460 MitasS Lppm]t702-714e(hd 51113, 43-@£6 {degeral M, 8HYonpound.
"H NMR (CDCl 3, ) [ 7,65 (d, 2H), 7.15-7.3 (m 5H), 71 (d,
2H) 4.0-4.13(1%)8% ,'%??““(@nml 2.4 (s, 3H), 1.3 (d, 3H. WO

2006/ 040178 85 PCT/ EP2005/011091 a.1.2

((S) - A0F! woz.8-4l(RpRiMoretinkthybethylphenzznéfuiipnyfchiavideene- 4- sul f oni ¢ aci d
(S)-2-phenyl -propyl ester (33.13 rrm)l) were dissolved in 80 m of

pol yet hyl engl ycoI 0. .9 62 siumflyoride
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days at 55- 706dehl©rdsrﬁ@mbn@mt\msonelageﬂcmmmhnﬂcm: adid (4.4 sahely, alssdivedqueous

T oo 3F 480 O 2o AR Skt B68%: SRR MLl fi Wb RIS, 200

t he conbi ned d'i’ Wer € ghesi um su red
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was purified iQwichiofibb usSoRel WJUH:P&‘&M&BM&H&%”%&%E&?&?% nyl

acetate 15% a uen desi red product. were

cont ai ni ng -- sifgeg rqq{@'"étlongﬁ:a?'?doh h ag roea ieMigtRire. The ('fom %’aPQOO
MHz): 6 [ppn rdted; 70(34m( o1 d|élH)/I ether3vete Gdded ties Alixtune V\?Hﬂ)washlaﬁ odcd with M50

1H).1.3 3 S t hyl ).- b | f |
CEI) ori de(g] 5 g “(af%) a'%d n%&dé%ﬁi%fﬁr? d oe‘}tgﬁb.\lgéh%sgwyé‘fﬁa?g@%%ﬁsu ﬁn?//ver e
di ssol2ged i n &0diveAlevaporHtediindarsedunet prgssureathe cBCe prad@t was phrified via
chlorosul foni gagid) (rBhatbhrdBM! With n-heptane-dichloromethane (1:1) as eluent to give

0.261 g of the title compound.

'"H-NMR (CDCls, 400 MHz): 6 [ppm] 8.0 (d, 2H), 7.5 (d, 2H), 4.5 (dd, 2H), 3.25
25 (m, 1H), 1.4 (d, 3H).

a.3 4-(2-Fluoro-1-methyl-ethyl)-benzenesulfonyl chloride

Following the procedures analogous to that used for the preparation of 4-((S)-2-
30 fluoro-1-methyl-ethyl)-benzenesulfonyl chloride, but starting with 2-phenyl-1-
propanol in step a.3.1, the title compound was prepared.

'"H-NMR (CDCls, 400 MHz): & [ppm] 8.0 (d, 2H), 7.5 (d, 2H), 4.5 (dd, 2H), 3.25
(m, 1H), 1.4 (d, 3H).

35
a4  4-(2-Fluoro-1-fluoromethyl-ethyl)-benzenesulfonyl chloride

a.4.1 (2-Fluoro-1-fluoromethyl-ethyl)-benzene
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vvlthnheptan t [ &y wkrd he title
coround. &W&H%%D% gﬂiﬁ%%@ﬂ]ﬁeré rél)ﬁ EF‘%OF‘ aHon dlfldoﬂdggéimzinﬁn{) hBrZéH) 4 E
(dd, 2H) 3. Zadd@i)amdﬁhexeagtlonxnm @wag[s&) rrechatgoom temperature for 18 h. The or-

4- ((R)-2-Fluo an: \gEs Rlabiiéd oRRNEIBNSES I 616% 2g0ESlS Qfﬂlurﬁh?drbgencar-
aci

Tol 4 | t 35 Fol
pr ocedsr o Zﬁabggéiasdrte@ e magaBe iR silee Msra el oS St e Bhaied Ther oni o
acid (9S)-2- ph%mémih@@@édhu@\%@dlstlmatuasba‘tbte(lﬁ)era’euwmhyZ?C g 20 pamdb yidlde ti -

(R~ 2- Bt uor o b pe e Aol pel orisiody 0% arbathir it ondistnds o

descri bed abovwenteme.the synthesis of ((S)-2-
fluoro-1-nethyl-ethyl)-benzene, but using toluene-4-sulfonic acid
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4 ((R) 2- Fl uoro-1I - met hyI et hyl ) -benzenesul fonyl chloride 1.3 g of

R) - 2-f1 | - et h 9. di ssol ved in 50 n
of i el oPdhat e ot 1o storha PR Potiele Y HRkSaci 4 (0. 4 o ).

dissolved in 10 m of dichloromethane, were added dropw se. The reaction

m xtugge was 1$0E6wlh %Mbe&ﬂeghxﬁ\alago& t5@1a’1ﬁh§edl f&m@ﬁ@ dramen af sioj(gj-pon of
2.15 g of phosp
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The reaction #uHE p@ﬁ%epéﬂqumforyg 'ﬂ? lbugu%@ fguivalgniz, o ‘Hﬁ
t enper at ure. Fhailfsnikc\eeid 0vidy efitheditle carnpayndMirembtairieddi et hyl et her were
added, the mxture was washed once with 150 nl of water, and the organic

e e oY RYRBR S M3 e BB e ke oD ¥ g g = o

chromapogr aphymwmtHh n- hept ane-di chl oronet hane (1:1) as eluent to give
0.261 g of the title conpound. "H NVMR (CDCI 3, 400 MHz): d [ppm 8:0 (d,

2H. 7.5 (a(.jS 24|-_?3’,3,§1-'T?iflchrgbro%W-berq’zeZnSesulfzo%yl(crplonjdléb 1.4 (d, 3H.

2.9 g were obtained from commercially available (3,3,3-trifluoropropyl)-benzene
25 following the procedure used for the synthesis of 4-~((S)-2-fluoro-1-methyl-ethyl)-
benzenesulfonyl chloride described above.

"H-NMR (CDCls, 400 MHz): 6 {ppm] 8.0 (d, 2H), 7.45 (d, 2H), 3.0 (t, 2H), 2.45 (m,

2H).
30 .
a6 4-(2,2,2-Trifluoroethyl)-benzenesulfonyl chloride
The product was obtained from commercially available (2,2,2-trifluoroethyl)-
benzene following the procedure as described in J. Org. Chem., 1960, 25, 1824-
35 26.

'H-NMR (CDCls, 400 MHz): & [ppm] 8.05 (d, 2H), 7.55 (d, 2H), 3.5 (q, 2H).

a.7 4-(3-Fluoropropyl)-benzenesulfonyl chloride
4n



a.3 4-(2-Fluoro-1-nmethyl -ethyl)-benzenesul fonyl chloride Follow ng the

procedures anal ogous to that used for the preparation of 4-((S)-2- 30
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25 follow ng the procedure used for the
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1%Sn(1zlrc;f dlchloromethane g;l/vere a%géd dropW|se %Ee reac%on mixture was

stirred for 45 min at 0-5°C and then added to a solution of 6.8 g of phosphorous
pentachloride (32.63 mmol) dissolved in 50 ml of dichloromethane. The reaction
mixture was stirred for 1 h at 5-10°C. The solvent was evaporated, 150 ml of di-
ethyl ether added, washed once with 150 ml of ice water, and the organic layer
dried over magnesium sulfate, filtered, and the solvent evaporated under reduced
pressure. The crude product was purified via silica gel chromatography with n-
heptane-dichloromethane (11:9) as eluent to give 5.5 g of the title compound.

'H-NMR (CDCls, 400 MHz): & [ppm] 7.95 (d, 2H), 7.45 (d, 2H), 4.5 (dt, 2H), 2.9 ,
2H), 2.05 (m, 2H).

4-(2,2-Difluoro-cyclopropyl)-benzenesulfonyl chioride

2.07 g of were obtained from commercially available (2,2-difluorocyclopropyl)-
benzene following the procedure used for the synthesis of (3-fluoropropyl)-
benzenesulfonyl chloride with the exception that only 1.1 equivalents of phospho-
rous pentachloride were used.

"H-NMR (CDCl, 400 MHz): & [ppm] 8.0 (d, 2H), 7.45 (d, 2H), 2.85 (m, 1H), 2.0
(m, 1H), 1.75 (m, 1H).



35 26. "H NWR (CDCI 3, 400 MHz): 6 [ppn] 8.05 (d, 2H), 7.55 (d, 2H), 3.5 (q,
2H). a.7 4-(3-Fl uoropropyl)-benzenesul fonyl chloride An WO 2006/ 040178 88
PCT/ EP200800Qads0R%178a. 7. 1 ( 3- Fl uor opr opydg - benzene 15. 6 @C®WEP2005/011091
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6.8 g of phosphorous pentachloride (32.63 nmol) dissolved in 50 m of

di chl oronet hang, , I, Cty i N I 0C. The
sol vent was ev%@Mﬁ@Wié@ewH%} 5wn%egt/\%§1%‘e-{)hée§§§%ﬁggb 7iﬂli\slagidéir-l nce with
150 M of ice water, and the organic layer dried over nmagnesium sulfate,
filtered, ang 4-(TeFmotoeai)-tmnapoesatienyl chiddde r educed 25 pressure. The crude
product was purified via silica gel chronmatography with n-

hept ane- di chl or onet hane 8116%9,2 as eluent to give 5.5 g of the title
conpoutfd. a1 NRetlyareethy)-baBE Hz) . d [ppnd 7.95 (d, 2H), 7.45 (d, 211),
4.5 (dt, 2H), 2.9 (t, 2H), 2.05 (m 2H. 30 a.8

4-(2,2-Difluorp-cycl.opr | ) - j QL _ 3
obt ai ned from‘gﬁ&éﬁ%ﬁoﬁfﬁ%ﬁ%ﬁﬁpﬁ%w@’%ﬁ 5%"#“?5%@@8%’ a&éﬁ)ﬁ)@ pﬁg@ene
foll owi ng the gihae filowingstbe presedulecused ierbe is¥nthesis Qf@rtﬁw%@w@yl) 35
benzenesul fonyl, chloride with the exception that only 1.1 equivalents of
phospho- rous pentachloride were used. 'H-NVR (CDCI 3, 400 MHz): 6 [ppmi 8.0
(d, 2H0 7.45 (d, 2H), 2.85 (m 1H, 2.0

H-NMR (CDCl;, 400 MHz): & [ppm] 7.1-7.3 (m, 5H), 4.6 (m, 1H), 4.45 (m, 1H),

2.95 (m, 1H), 2.9 (m, 1H).

a.10.2 4-(2-Fluoroethyl)-benzenesulfonyl chloride

25
3.55 g were obtained following the procedure used for the synthesis of 4-((R)-2-
fluoro-1-methyl-ethyl)-benzenesulfonyl chloride.
"H-NMR (CDCls, 400 MHz): 6 [ppm] 8.0 (d, 2H), 7.5 (d, 2H), 4.7 (dt, 2H), 3.05-3.2
30 (dt, 2H).

a.11 5-Propylthiophene-2-sulfonyl chloride

Following the procedures analogous to that used for the preparation of (3-fluoro-
35 propyl)-benzenesulfonyl chioride , but using only 1 equivalent of phosphorous
pentachloride, the title compound was prepared.

H-NMR (CDCls, 400 MHz): & [ppm] 7.7 (d, 1H), 6.85 (d, 1H), 2.9 (t, 2H), 1.75 (m,
2H), 1.0 (t, 3H).
40



(m 1H, 1.75 (m 1H. WD 2006/040178 89 PCT/ EP2005/011091 a.9
3-Brono-4-trifluoronethoxy-benzenesul fonyl chloride 2.0 g of

1- br onp- 2w0tnédfdsvrs 0- net hoxy) benzene (8g3 nmmol ) were di gewtpeeabsiomo8D nl  of
di chl oronet hane. At 0-5C, 1.06 g of chlorosulfonic acid (9.13 mmol), dis- 5
solved in 3 m of dichloronethane, were added dropw se. The reaction

m xture wasiost s adethpe1 FHBpymaol-ayl)-benzenecsufoayidhloriEle Additional 5.5
equi val ents of chloro- sulfonic in dichloronethane were added to drive the

reaction to c lLetiqgn. . St rk-up was followed and silica gel

chr omat ogﬁa%ﬁn&@%hﬁgﬁgﬁngﬁﬁg'%&%gﬁﬁor onet hane (6:4) as eluent gave 2.19 ¢
of the title conpound. 10 'H-NMR (CDCl 3, 400 MHz): S [ppn] 8.3 (d, 1H),
8.05 (gld, 1H)4 19(7)0@-&% IrAdibraldenylie (876 Znfibly aeastibsdNediaresaniast ety

chl oride 15 a. .1 (2-Fl yoroethyl)- ene, 6. 8 f.the title ¢ ound were
bt ol nog TronDebier - melp-SVARvaS (E 7B FEREN TR iRtk e ionin i RS
procedur e usegtifed uideg refuxtibes hsthefsolvant évapoapedpyder redised pnessuBdtal H NVR

(CDCI 3, 400 Mﬂkzeﬁ L\f 73 (m 5H), 4.6 (m 1H), 4.45 (m 1H), 2.95
(m 1H, 2.9Y 1-§9 &%‘?‘i@?’ﬂ&a-(z-m uor oet hyl ) - benzenesul fonyl chl ori de

25 3.55 g were obtained follow ng the procedure used for the synthesis of
4- ((Ryp2- fl ugehnis:metbyH-[pi-biy+ ) - benzenesul fonyl chloride. 'H NVR (CDCl 3,
400 MHz): S [ppnl 8.0 (d, 2H), 7.5 (d, 2H), 4.7 (dt, 2H), 3.05-3.2 30 (dt,
2H). a. 11 5-Propyl thi ophene-2-sul fonyl| _chl orjde_Fol | owi ng the procedures
2nai ogous o NMELGHCHofOR HEH BRI 78 D 35p e Hsd 2, 755

pr opyl )-benzelggg,uﬁ_iqnyﬂ),cmbqg,isie) , but using only 1 equival ent of
phosphor ous pent achloride, the title conmpound was prepared. 1H NVR (CDCI 3,
400 MHz): S [ppnl 7.7 (d, 1 H, 6.85 (d, 1 H, 2.9 (t, 2H), 1.75 (m 2H),
1.0 (45 3H)12.204OMU0G/ Bi4Qyra -4y Fenzewepiiend thiodde a. 12 4- (1- Met hyl -1

H pyrazol -4-yl)-benzenesul fonyl chloride a.12.1 1-Methyl-4-phenyl-1

H pyrazol e 0.5 g of 1-methyl-4-phenyl-1H-pyrazole (3.16 mmol) were dissolved in 20mi of di-

chloromethane. At 0°C, 0.232 ml of chlorosulfonic acid were added and the reac-
tion mixture was stirred for 1 h under ice cooling. Additional 0.7 ml of chlorosulfo-
20 nic acid were added, the mixture was stirred at 0°C for 30 minutes and then 90
minutes at 50°C. The two phases were separated and the lower layer put on ice,
extracted twice with diethyl ether, dried over magnesium sulfate, filtered, and the
solvent evaporated under reduced pressure to yield 0.496 g of the product.

25 'H-NMR (CDCls, 400 MHz): & [ppm] 8.0 (d, 2H), 7.85 (s, 1H), 7.75 (s, 1H), 7.65
(d, 2H), 4.0 (s, 3H).

a.13 4-(1,1,1-Trifluoropropan-2-yl)benzenesulfonyl chloride and
2-(1,1,1-trifluoropropan-2-yl)benzenesulfonyl chloride
30
Prepared on a 14 g scale following the procedure outlined in Scheme 7. 2-(1,1,1-
Trifluoropropan-2-yl)benzenesulfonyl chloride is a by-product of the reaction.

4-(1,1,1-Trifluoropropan-2-yl)benzenesulfonyl chloride:
35 MS (ES!) m/z: 273.1 [M+H]*
'"H-NMR (DMSO): & [ppm] 7.62 (d, 2H), 7.33 (d, 2H), 3.81 (m, 1H), 1.42 (d, 3H).

2-(1,1,1-Trifluoropropan-2-yl)benzenesulifonyl chloride:
MS (ESI) m/z: 273.1 [M+H]

AN



5 1 g of 2-phenyl mal onal dehyde (6.75 mmol) were dissolved in 25 m of
ethanol. 0.36 m of N-nethyl-hydrazine (6.75 nmmol) were added, the

reacti on woxbewoaowas stirred under refoHux for 4 h, thepswoipresisoenapor at ed
under reduced pressure to vyield 1.09 g of the product. 10 ESI-Ms: 159.1

M H- NMR (CDC 3, 1H), 7.6 , 1H), 7.45 (d,
[2|_|) H]; 35a(4 4 QH)—D|flvor@p(qpan%l)beg&%?qsglfo%yhl% I—QZ 2 (s, 18 (

4- (1- Met hyl - | B:pyicpigbrofrapah-2od)beanasd fsaiforyl cHnbmJe de 0.5 g of

1- net hyl - 4- phenyl -1 H-pyrazole (3.16 mmol) were dissolved in 20m of di-

chl oronmet hane. At 0C, 0.232 ml of chlorosulfonic acid were added and the
reac- tion m Prepaeedas antiil iy sxdid following thmptecedweouthoedi mgSchidd 6. 0gh- 0. 7 m

m nut 68 and « RioaR e SN S ok PR o B PR Rl (% o

| ower |ayer put on ice, extract ed twice with diethyl ether, dried over
magnesi um sul 4t @ -Diflubropropdn- 2ayl)ﬂ>ehha1esamd>rweahlomeapor ated under reduced
pressure to yll\g_&isq 496 6W+product 25 'H NVR (CDCl 3, 400 MHz):

[ppr] 8.0 (d Y g %550 7.75 (s, 1H), 7.65 (d, 2H), 4.0 (s, 3H).
a.13 4-(1,1, 11|TJNI\ﬂRl@DMS|®’)D¢)Eppn38)O3)(ldeEH§:ﬂe@JddE 2HY15.8h(dbriH)e3.84dm, 1H),
2-(1, % trlfl L}ﬁ p{}]lg)oan 2-yl)benzenesul fonyl chloride 30 Prepared on a 14
g scal® foIIO\kl g(8t procedure outlined in Schenme 7. 2-(1,1, 1-

Tri f1 uor opr op&C-BMR (IBQE Bdprrnf dAGHU3ciMDHT4,dE9i73, 4278, pHdcﬁﬁc(tt) é8.76he
reaction. 4- g% % 1- Tri fl uoropropan-2-yl)benzenesul fonyl chloride: 35 M
(ESI) mz: 27 Z [ MPtH " 1H-NWVR (DVMBO): S [ppm 7.62 (d, 2H), 7.33 (d, 2H),
3.81 (m 1H), 1.42 (d, 3H). 2-(1,1,1-Trifluoropropan-2-yl)benzenesul fonyl
chloride: M Q&Sh}dmddropraﬁaa—?. yﬂ)Mﬂhﬂe'neJ MOMD cAdide040178 91

PCT/ Ejf?Z(iOi/ %1#%? g:ﬁ‘roﬁ Jrl wﬁ)] Ign 2-yl)benzenesul fonyl chloride

and 2 oro op an enzene fonyl chl oride Prepared on an
11 g scale foMS)(EEan‘n/he'Z%Q) re outli ned in Scheme 6. 2-(1,1- 5

Di fl uoropropan]i&l\x%)([?ﬁglﬁé‘ﬁ 3[p§Hﬂf8q ()Hbm wﬂ@ 11+, ﬁ?@ Yd F;{;pdﬂsh (f[g/éHte

reaction uor opr o an- -y enzenesul f onyl c¢h ESl)

mz: 255.0 [ MoI9e (dt, AHnAA3 Eetly): 181Epd)-8. 03 (d, 2H), 7.55 (d, 2H), 5.88
(dt, 1H), 3.3#dRNMRUDIMSO-ds): 5 [ppm] 143.45, 138.63, 135.53, 130.93, 129.04, 128.17,

20 116.61 (t), 38.38, 13.68.
il Preparation of compounds |

EXAMPLE 1
25  (R)-N-[7-(4-Isopropyl-benzenesulfonylamino)-1,2,3,4-tetrahydro-naphthalen-2-yi]-
propionamide

1.1 (R)-N-(1,2,3,4-Tetrahydro-naphthalen-2-yi)-propionamide

30 A solution of (R)-2-aminotetralin hydrochloride (2.50 g, 13.6 mmol) and triethyl-
amine (3.42 g, 33.77 mmol) in tetrahydrofuran (THF) (30 mL) was stirred at -5°C
and propionic anhydride (1.78 g, 13.7 mmol) added dropwise. After the mixture
was stirred for 18 h at room temperature, the solvent was removed and ethyl ace-
tate / water were added. The organic layer was washed with citric acid solution

35 (5%) and dried over MgSO,. The filtered solution was concentrated to give a
white solid (2.69 g, 97%).



10 1.47 (d, 3H). 13C-NWR (DVSO): S [ppni 146.43, 143.54, 129.77, 127.28,
117.06 (t), 43.76, 13.78. 2-(1,1-difluoropropan-2-yl)benzene-I-sulfonyl
chl ori de:wolbocimoi7at ed by chromat ograpgy on 110 ng scal ecTMB2¢0ESIJonT z:
255.0 [M+tH + 1H-NMR (DMSO-d6): 5 [pprr] .15 (d, 1H), 7.77 (t, 1H), 7.70 (d,
1H), 7.54 (t, 1H) 5.99 (dt, 1 H), 4.43 (m 1 H), 1.51 (d, 3H). 73CGNW\R

(DMSO-d6): 5 1 &g@c@ﬁs (P38 76132 (rt 3H)58,491(BOs,98), 4.30. (6141H)I,2§312L(}n 20
Sun

116.61 (t), s o blos @ ﬁgﬁy?tﬁ%ﬁo@*ﬁ%@q?@t gﬁ?ﬁf‘tﬁk ool en- 2

(R -N-[7-(4- |7s'6)p?

-yl']- propiongrddle 1.1

(R-N(1,2,3, ahydr. | en-2-yi)-propi onam de 30 A sol ution of

(R) - 2-am not eﬁﬁe‘&gb H%P@éﬁﬁg’ﬁ e (2.50 g, 13.6 nmol) and triethyl- am ne
(3.42 75, 33.77 mmol) in tetrahydrofuran (THF) (30 nL) was stirred at -5C

and pr opi I c Ff)%‘—}"ﬂ(f}l’it&% ok Z ﬁetl%hy&r% napitHaieh- ?%@oﬁ’c’il{é‘?ﬁ!ﬂéﬁnd Birited isbhe

m xture roomtenperature, the solvent was renoved
and et hyl acemet,ﬁt@tm lm%@”ﬁér@m&@@mr The organic |ayer was washed with
citric acid solution 35 (5% and dried over MgSO4. The filtered sol ution

trated t whi t j 2.6 0 006/ 040178 92
s oot e R e A RO
4. 30 {gn 1H) d|§sol\?eo(|mnltﬂonh®tharib B o) anti ddbled2o B3C( Asollitith) of ébnl:Bntf&tedZH)

5 03(%” N (P R0l 4 5o aﬁ?mg&ﬁa’?&msé%ﬁa@@%ﬁ%@oﬁ”“ ST
it

1.2
5-nitro iso- drepw|semet 80 miirso Wiiter stitdng@faniatfudhérsbinurs, the solution was
N- (

253l PR S B RISR A i oo o) o

10 dlssolved ? ] sol ution
concent r at ed dri@smr(v_rgﬁ@ fitgred.randrine filifatewas exaporated muaﬁmgm#& (2. 40
) added rog{,apayasye@wl 336G, 09%)Af ter stirri ng for a further 2 hours,

t he sol ution oured |nto wat er and e Y etate
The organic p W'&a@o Clay pdrpral/epiosgEess ﬁfﬂl gé%’éﬁ a?gﬂvw{ﬁg( &")nga’p
evapor at ed i nvagyor.2® (i8] 31), 8116 (br m, 1H), 4.26 (m, 4H), 3.20 (m, 2H), 3.10 (m, 1H),

2.98 (m, 3H), 2.72 (m, 2H), 2.25 (q, 4H), 2.15 (m, 2H), 1.60 (m, 2H), 1.15 (t, 6H).

MS (ESI) m/z:  249.1 [M+H]

20
1.3 (R)-N-(7-Amino-1,2,3,4-tetrahydro-naphthalen-2-yl)-propionamide and 5-amino
isomer, 6-amino isomer and 8-amino isomer

The mixture of nitro isomers (3.50 g, 14.1 mmol) were dissolved in methanol
25 (MeOH) (100 mL) and Pd-C (0.40 g, 10%) added. The solution was stirred under
an H, atmosphere for 6 h. The solution was filtered and the filtrate concentrated
to give an oil which was separated by preparative HPLC (20-95% MeOH) to ali 4
amino isomers. The products were obtained as yellow oils: 8-amino isomer (0.05
g, 2%), 7-amino isomer (0.38 g, 12%), 6-amino isomer (0.19 g, 6%) and 5-amino
30 isomer(0.34 g, 10%).

8-Amino isomer:
MS (ESI) m/z: 219.1 [M+H]

35 7-Amino isomer:
MS (ESI) m/z: 219.1 [M+H]"



15 product as a yellow oil (3. 5 g, 97% . "HNWR (CDCI3): 6 [ppmM
regioisoners (1:1) 9.15 (br s, 1 H, 7.92 (m 3H, 7.70 (d, 1 H, 7.20 (m
3H), 6. 15w0koosmsotrsH), 4.26 (m 4H), 3420 (m 2H) 3. 10pCmEP200sH011092. 98 (M
3H), 2.72 (m 2H), 2.25(q, 4H), 2.15 ?m 2H), 1.60 (m 2H), 1.15 (t, 6H).
M5 (ESI) mz: 249.1 [MtH' 20 1.3

(R)-N-(7-Am H%M’A?Riﬂmmsbeag)amwhwrmqbtm) B2y PH), ;mao(donaynm @ndHR- ani no

i somer, 6-am nqQ isofmer o mer s
(350 5, 14, 1 4oy Nl 8B o venr’d FrBon s oty (Rbh 70 Wna pa- ¢
(0.40 g, 10% omgldess $rﬂ'h‘B-I)$d)JSUtrmr1|-|\)vaBQ&(t| 3|1"|)3d under an H2 at nosphere for 6
h. The solution was filtered and the filtrate concentrated to give an oil
whi ch was separated by preparative HPLC (20-95% MeOH) to all 4 amno

i soners. The prArdinotisonvesr e obt ai ned as yellow oils: 8-amino isonmer (0.05

, 29, 7- Ht29 6- ami [ 0.19 g, 69 d
g am/?m 38m| g@n{a@gﬁyﬁ(ﬂéﬁw : 8/()Am noalms(r;?mlrsorrer ( Sl) n1gz /() an 1 [MH"'
35 7- Ami no ISGH{NMRW\A@ESHG)) &ﬂp@m | 71%4 (d, )G} 71 WED@@#Q)MWNHM 33 (d,

PCT/ EP2005/ Ol%g@;esm gs‘ '}'Nﬁ)s( ﬂ@)) 2.78 A[ﬁOﬁPib §6§?(m( QH&MZ%Q éﬁ] ?ﬂlz (o EDH)

6.35 (d, 1
2.62 Em 2H)H) %ﬁﬁ('ﬁ[‘l—ﬂ"')ﬂ@%(”ﬁ’qm) 9&?915 3Hi 85 (m 1H) 1.51 (m 1H),

0. 98 Qé 56Amn0|soner MS (ESI) mlz: 219.1 [ MPH' ' H NWR

(DVBO- d6) : p 7.74 (d, 1H), 6.71 (d, 2H), 6.50 (br s, NH), 6.33 (d, 1
H), 6.31 (s [é‘fwnl“os‘s%ﬁef(m 1H, 2275 (m 1H, 2.68 (m 2H), 2.42 (m 1
H, 2.08 MBHESIL.nZ: 219.1 MBH]"1. 51 (m 1H), 0.99 (t, 3H). 10 5-Anino

675 (1. . “ﬁgwﬁﬁia%ﬁ 1P A (N P ACR, 624 @P TR 6 A iy
11-1), 2. 81 ( 71155 MHo), 38@2(n( ). 281 §m, tH)3&. Qzﬁm,lahﬂ), 23a(m, (1d|+) 2@3 (QH) 1. 94
(LB b S2hed o) a0 el 80 S

(R - NTP7- (4-1 ropy beniene fony am no)-1, 2, 3, 4-t et r ahydr o- napht hal en- 2
-yl ]- propionanm de
1.4 (R)—N-[?—(4-Isopropyl-benzenesuIfonylamino)-1 ,2,3,4-tetrahydro-naphthalen-2-yi]-

propionamide

20 (R)-N~(7-Amino-1,2,3,4-tetrahydro-naphthalen-2-yl)-propionamide (0.34 g, 1.56
‘ mmol) was dissolved in pyridine-dichloromethane (1:2, 30 mL) and cooled to 5°C.

4-Isopropylbenzenesulfonyl chloride (0.37 g, 1.69 mmol) was added and the
solution stirred at 5°C for 3h. Solution was evaporated, partitioned between ethyl
acetate and water, and the organic phase separated and dried over MgSQO,. The

25 filtered solution was concentrated to give the product as a yellow oil (0.56 g,
90%).
7-Amino: MS (ESI) m/z: 401.1 [M+H]

EXAMPLE 2
30 (R)-4-lsopropyl-N-((R)-7-propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-
benzenesulfonamide

(R)-N-[7-(4-Isopropyl-benzenesulfonylamino)-1,2,3,4-tetrahydro-naphthalen-2-yi}-
propionamide (0.56 g, 1.40 mmol) was dissolved in 15 mL of tetrahydrofuran

35 (THF) and 7.5 mL (78.4 mmol) of a borane-THF complex was introduced dropwi-
se over 15 min. The resulting mixture was stirred at reflux for 1 h. The solution
was cooled, 5 mL of 2 N HCl was added slowly, and the mixture was stirred at
40°C for 2 h. The cooled solution was quenched with water, then NaOH (2N) and



20 (R -N-(7-Am no-1, 2, 3, 4-tetrahydro- napht hal en- 2-yl ) - pr opi onam de (0. 34 g,
1.56 nmmol) was dissolved in pyridine-dichloronethane (1:2, 30 nl-) and
cool ed t owbGoos/0dei7sopr opyl benzenesul fo% chl ori de (0.3Pcy/EPR008811v9D] ) Was
added and the solution stirred at 5C for 3h. Solution was evapor at ed,
partitioned between ethyl acetate and water, and the organic phase

separ at ed andggf dac?éa \mfeéthma%te The #gaiit bh@d’eﬁda§dﬂ1¢d ovER NIgSO 6 Giered] r at ed

28 lgllv[ewhtﬂe pgo et %St%a %lvaporaped in (/acuo to%lve procfact as a whlpe sollmrggsl ) mz:

(R)-4-1sopropyhs M@R@ur?ﬁeﬂrre@'yktamzatmrarcﬁn MeBH-dsapabatod tangipd b vdlitersofld y | ) -
benzenesul fongglg

(R-N-T[7-(4-1 IB/?))enzenesquonyI amno) -1, 2, 3, 4-t et r ahydr o- napht hal en- 2
-yl ]- mropi onms ESI)( /E68F,2 M) mol ) was di ssol ved in 15 m_ of

t et r ahydr of f |
htroduced ar SHAIR (FIS0ET bpmy TraidhFs ALTTRLS s, Arhor 808 TP, £ATHI O ves
reflux for 1 (d, 2Fhes.8(rt2Hn6.78:8, thoR&E, ("62h|11, 2#5 Q“N‘"I‘-)OZ ddfmadtdled sl ow y,

and the m xtu S r 1 uti on was
guenched wit hQ%G\% 1ﬁ§ ! gbeﬂgam ‘ﬂQ@(ﬁp@H%\D b @@H%ﬁ%‘g%ﬁmpc” EP2005/ 011091

extracted wi tﬁ‘Ce’thRI (Da/ﬂf@)aﬁéppﬁﬂh@% Fant¥ P %s@%@) dﬁ5éﬁ sd,vb?r $hp301,
fil te{(g _ qlzé E%d)f Hbﬂg&ﬁﬂ@? (6ya29m§a)edwr5 (URBRT (), 45 Ngﬁt as a
olid wh i on r om

white t her puri c [

i sopr opanol §3§|(db2§@m?@5§31 %3 (‘E)ig 6rfr§ {’}1/%4’665 5 M5 (ESI) mz: 387.2

[ M+H] 1H-NI\/R(DIVISOd6) S [ppm 14.3 (br s, 12.0-(br' s, 1 H), 7.68
(d, 2H), 7.43 2H), 6.88 (m 2H), 676(3 1H) 2.82 (m 2H), 2.65 (m
1H), 2.52E 3 236 (m 1H, 1.8 (m 1 H ,14oﬂ&m3H) 1.15 (d,
6H), O. 844-(|§opr8;bjb|-N -[(RI=6XiEDYdDBOP. 6, 6 8 tpinaydicGBaphtiialgn-2487. 4 (s), 136.0 (s),

135.3,(s 0 129.0 (d), 127.1 (d), 126.7 (d), 120.4 (d), 117.5
(d), )b ’éﬁe e%@@*ﬂ ¢ 35. 7 (t§ i 33. 2 (d§,)28.5 (t),( )26.5 (t),(2é.3 (q),
22.6 (t) 11.8 (q). EXAI\/PLE 3 4-1sopropyl-N((R)-6-propyla m no-5, 6, 7,

8-t etrahydr o- Raghiuhsd ﬁ—b&hiene%@lfd?@l&ﬁﬁrﬁtﬁsui Bﬂntétfhlﬁbeiro-naphthalen-Z-yl]-
v L?oé.“o'niﬁfég%n%&?ée RE T A% ingRs deduilln BinE B fhapRABide o = "
t et rahydr of ur grHFYardR man(d1.3 mﬂnol() 3fa Boramet HREomplby waa intmideced dippvisenas
' ntrogyced dr oGy Aempd TRY flsufifio ThiRturd s il 4rBLLYK S . Frdaiufidn agd at:
cooled, 3 mL of 2 N HC! was added slowly, and the mixture was stirred at 40°C -
for 1 h. The cooled solution was quenched with water, then NaOH (2N) and ex-
tracted with ethyl acetate. The organic phase was dried over MgSO, filtered, and
the filirate was evaporated in vacuo to give the product as a colorless oil (100
25 mg, 55%).
MS (ESI) m/z: 387.1 [M+H]"
"H-NMR (DMSO-de): 8 [ppm] 7.68 (d, J 8.4, 2H), 7.39 (d, J 8.4, 2H), 6.90-6.75 (m,
3H), 2.92 (m, 2H), 2.69 (m, 1H), 2.52 (m, 3H), 2.38 (m, 1H), 1.88 (m, 1H), 1.40

(m, 3H), 1.15 (d, 6H), 0.84 (t, 3H).

30
EXAMPLE 4
(R)—N-[5-(4-lsopropyl-benzenesulfonylamino)—1 ,2,3,4-tetrahydro-naphthalen-2-yl]-
propionamide

35 The 5-amine isomer (0.26 g, 1.19 mmol) from 1.3 was dissolved in pyridine-

dichloromethane (1:2, 30 mL) and cooled to 5°C. 4-Isopropylbenzenesulfonyl
chloride (0.29 g, 1.31 mmol) was added and the solution stirred at 5°C for 3h. So-
lntinn was evaoorated. partitioned between ethyl acetate and water, and the or-



cooled, 3 nL of 2 N HC was added slowy, and the m xture was stirred at
40C for 1 h. The cool ed solution vvas quenched with water, then NaOH (2N)
and ex- twechemswi7Bh et hyl acetate. §50r gani ¢ phase wasTdipe@d/oomer MySO4,
filtered, and the filtrate was evapora?ed in vacuo to give the product as
a colorless oil (100 25 ng, 55% . Ms (ESI) miz: 387.1 [ MtH' 1H NWR
(DMBO-d6) S fia @bhgseﬁé% pathted afid drie@ber MgSEY,. [THe filleréd 4plufibh waé.cOBe&n-75 (m

3H), 2.92 (m 2 6 1 3 (m 1H), 1.88 (m
11-1), 1.40 W& Héé‘il@"’e?hée%(’ag)aéfz 31‘%'%‘”(0‘%2 & @933? 30 EXAVPLE 4

(R) - N-[ 5- (4- | MISHESY In/hettd einddid]f onyl ani no) - 1 2, 3, 4-t et rahydr o- napht hal en- 2
-yl ]- propionam de 35 The 5-am ne isoner (O. 26g 1.19 mmol) from 1.3 was
di ssolved in pyridine- dichloromethane (1:2, 30 m-) and cooled to 5C.

4-|som0pwsulfonyl chloride (0.29 g, 1.31 mol) was added and the

sol ution Gof n&%:6, 1 sitbirsHydveraasiadenatypd. partitioned
bet ween eﬁ?y‘f rsgged;bgt rPQ(S%mm and theé}g)yr V\D%OG/ 040178 95

PCT/ Epzoo&mmemfongmec phase separ ated and dried over MgS™4. The filtered
solution was concen- trated to give the product as a yellow oil (0.61 g,
100% . Ms (ES| 401. 1 _ oL

sopr opyl - N- ( 6(%%"8[{)@‘](‘5’130%’% %en'%len%sﬁfgp l iﬁté? %%g)t%t?%ﬂa/dro ﬂap_LhthEiﬂ?n 2y

benzeqgsul f ongmipitdamide (0.48 g, 1.20 mmol) was dissolved in 10 mL of THF and 5 mL (8.36
R)-N-[5-(4-1 It hal en-2
Y 10 br opﬁwﬁm’fﬁ%b IR R ) i’%”‘?‘*" rdndet S TRERY e
5 nL (8.36 neutiig oﬁxturemeamvéreqfﬁtrefb!mr h.he Sqlﬂtkoamwotﬁdo’é\mlse dher 20
mn. The re- E#L&)ag%gﬁ%\?‘%@ﬁ &ﬁ&tr@tm&fﬁ@mg stiredd é'?<46°@rf0|31 h. TH&Eo&Ed ut i on

was cool ed, 5 was added s ture s stirred
at 40C for | Bolutivrewasavenshed yithiyaier, m%@%@@mqﬁa@w %tﬁﬁﬁcﬂlam

(2N  apd ex”?é%é%é"br%)%l@?nhﬁ%ﬁé@dﬁéd batr dlgSTefiltergdring thé éikatenass dri ed over
MyS™4, filtered, and

trat th
product as a gvRRarplgddn nguo(trirg%e% p%u%/a%pokﬁg%%él(%ﬂ (ir?&H‘%ng I\[IE/HrI—I]E
“H NVR (DIVBOW&;(Ess) WRrd8774 B6+HIE. J 8.4, 2H), 7.39 (d, J 8.4, 2H), 6.98

(m 1. 0 83 bRt fony 1,020 89 ?%é g, 2By W0k By ), 215
(m . 7562;%;\1/:?2% 2.83 (m, %H) 70-2%@ 3&?237( H), 22'I§;(m 1H) k')75
20 " (m, 1H), 1.40 (m, 2H), 1.15 (d, 6H), 0.82 (t, 3H).
13C-NMR (DMSO-dg): 8 [ppm] 153.1 (s), 138.7 (s), 136.6 (s), 135.2 (s), 132.4
(s), 126.8 (d), 126.5 (d), 125.5 (d), 123.2 (d), 52.4 (d), 48.3 (1), 35.2 (t), 33.3 (d),
28.3 (1), 23.5 (q), 23.0 (1), 22.8 (t), 11.8 (q).

25 EXAMPLE 6
N-((R)—G-Allylamino-s,6,7,8—tetrahydro-naphthalen-z-yl)-4—isopropyl-
benzenesulfonamide, hydrochloride

6.1 ((R)-6-Bromo-1 ,2,3,4-tetrahydro-naphthalen-2-yl)-carbamic acid tert-butyl ester

30
(R)-6-Bromo-1,2,3 4-tetrahydro-naphthalen-2-ylamine hydrochloride (6.25¢, 20
mmol) was dissolved in dichloromethane (100 mi). Subsequently, triethylamine
(11.14 ml, 80 mmol) and di-tert-butyldicarbonate (5.45 g, 25 mmol) were added
and the reaction mixture was stirred at room temperature overnight. The reaction
35 mixture was extracted with aqueous NaHCOj3; solution. The organic layer was

dried over magnesium sulfate, filtered, and evaporated to dryness to yield the
desired crystalline product (6.4 g, 98 %).



13C-NWVR (DMSO-d6): 5 [ppn] 153.1 (s), 138.7 (s), 136.6 (s), 135.2 (s),
132.4 (s), 126.8 (d), 126.5 (d), 125.5 (d), 123.2 (d), 52.4 (d), 48.3 (t),
35.2 (t),wlnd/uo)7s 28.3 (t), 23.5 (Qgkg 23.0 (t), 22. 8rCwr)Ep2doboBiodn). 25
EXAMPLE 6 N-((R)-6-Allylam no-5, 6,7,8-Tetrahyd

r o- napht hal en- 2-yl ) - 4-i sopropyl - benzenesul f onam de, hydrochloride 6.1

((R) - 6- Br gnp- M%g?R)‘JGJB%mahMB,mmaﬁmhahm&wﬂ»ﬁ;nmdmﬁw e @rittyl- but yl

ester 30 (R -6-Brono-1, 2,3, 4-tetrahydro-napht hal en-2-yl am ne hydrochl ori de
(5.25 g, 20 #ﬁﬁ) was di ssol ved in dichloronmethane (100 m ). Subsequently,
triethylamne (11.14 m, 80 mmol) and di-tert-butyldicarbonate (5.45 g, 25
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over nagnesi utﬁkglﬁg&aﬁgﬁ(zﬁhl é@%%_d, and evaporated to dryness to vyield the

crude product e crude product was purified with silica gel
chromat ography wi th cycl ohexane/ ethyl acetate (9:1) as eluent, yielding the

puri - 1Fi e P MYGLRY-E-4 isdbprdpii-BenzeddsufioRylamino)-1,2,3,4-tetrahydro-naphthalen-2-
Alyl-T(R)-6- &ﬁﬁ@%gg}é%é?&_@%&?gﬁg} fonyl am no) -1, 2, 3, 4-t etrahydr o- napht hal

en-2- yl]-car ester In an inert atnosphere (argon),
allyl-((R)-6-bronpo-1, 2, 3, 4-t etrahydr o- napht hal en- 2-yl)-carbam c acid

(30 ny At rodiep festiafespliers (RN, alT( %ﬁfﬁémﬂ%{%j:@g}sﬂﬁfnéaﬁﬁ‘ﬁﬁé%S' 0,
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the reaction mixture. In a separate flask, 4-isopropyl-benzenesulfonamide (996
mg, 5 mmol) was dissolved in trifluortoluol (20 mi) at 65 °C. Sodium hydride (50
% in oil) (240 mg, 5 mmol) was added, stirred for 5 minutes and added to the re-
25 action mixture. The reaction mixture was dispensed into 5 vials and stirred for 1
hour at 160 °C in the microwave (CEM). The combined reaction mixture was
evaporated to dryness. H20 (50 ml) was added and extracted three times with 50
ml diethylether. The organic layer was dried over magnesium sulfate, filtered, and
evaporated to dryness to yield 2.8 g of crude product. The crude product was pu-
30 rified with silica gel chromatography with cyclohexane/ethyl acetate (85:15) as

eluent, yielding the purified product (1.13 g, 45 %).

6.4 N-((R)-6-Allylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-4-isopropyl-
benzenesulfonamide, hydrochloride

35
A|lyl-[(R)—6-(4—isopropyl-benzenesulfonylamino)—1 ,2,3,4-tetrahydro-naphthalen-2-
yll-carbamic acid tert-butyl ester (2.04 g, 5.5 mmol) was dissolved in dichloro-
methane (50 ml). Trifluoroacetic acid (2 ml) was added and the reaction mixture



%in oil) (240 ng, 5 mmol) was added, stirred for 5 mnutes and added to
the re 25 action mxture. The reaction m xture was di spensed into 5 vials
and stirrwod 2b@vo4d17shour at 160 Cin ths m cr owave (CEM pcThr2@smbioned
reaction m xture was evaporated to dryFuess. H20 (50 m) was added and
extracted three times with 50 m diethylether. The organic |ayer was dried
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the purified m@ﬂmrylﬁéssm yigld 290 fip.of Grutle product. The crude product was purified
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eluent, 5 vyie fied 3 mere
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1H), 9.2 (bs,12Hy,6M).7 (d, 2H), 7.4 (d, 2H), 7.0 (d, 1H, 6.9 (d, 1H, 6.8

(sl 60(m1|—|) 5.5 (d, 1H), 54(d 1H, 3.7 (d, 2H), 3.3 (bs, 1
34 (g

29 (m 1 H, 27 (m 3H, 22 (m 1H, 1.7 (m 1H,
12 (d, 6 MPLE 7 N-((S)-6-Allylam no-5,6,7,8-tetrahyd

ro- napht hﬂL(@s -é’.ﬁwlhmﬂqd-s,em&mtﬂahydnamhmwhfbyl}&mlm;oﬂw-dr ochloride 20 7.1

((S)-6-Brono- 1 2, pht hal en-2-yl)-carbam c acid tert-butyl
ester (S SRZEBP, nfméée gg%gf"gnﬁtgdro napht hal en- 2-yl am ne hydrochl ori de

(3.94 g, 15 mmol) was d| ssol ved in dichloronethane (75 m ). Subsequently,
tlg‘ %Bé( | agine (g@%-g?on%-n 58 ATBPANy dPR Raghithdié-b-yh eamhthi6 B asrabatyl éstdP g,
nmo we added
(S)-6-Bromo-1,2,3,4-tetrahydro-naphthalen-2-ylamine hydrochloride (3.94 g, 15
mmol) was dissolved in dichloromethane (75 mi). Subsequently, triethylamine
(8.32 ml, 60 mmol) and di-tert-butyldicarbonate (4.09 g, 18.75 mmol) were added
25 and the reaction mixture was stirred at room temperature overnight. The reaction
mixture was extracted with aqueous NaHCO3 solution. The organic layer was
dried over magnesium sulfate, filtered, and evaporated to dryness to yield the
desired crystalline product (4.85 g, 99 %).

30 7.2 Allyl-((S)-6-Bromo-1,2,3,4-tetrahydro-naphthalen-2-yl)-carbamic acid tert-butyl
ester

((S)-6-Bromo-1,2,3,4-tetrahydro-naphthalen-2-yl)-carbamic acid tert-butyl ester
(4.85 g, 14.87 mmol) was dissolved in dimethylformamide (40 ml). Sodium hy-
35 dride (50 % in oil) (785 mg, 16.35 mmol) was added and stirred for 15 minutes at
room temperature. Allyl bromide (1.41 ml, 16.35 mmol) was added and the reac-
tion mixture was stirred at room temperature overnight. To the reaction mixture
was added H,0 (500 ml) and extracted three times with 100 ml diethylether. The
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7.4 N-((S)-6—Ally|amino-5,6,7,8-tetrahydro-naphthaien-z-yl)-4—isopropyl-
25 benzenesulfonamide, hydrochloride

Allyl-[(R)-6-(4-isopropyl-benzenesulfonylamino)-1 ,2,3,4-tetrahydro-naphthalen-2-
yl]-carbamic acid tert-butyl ester (1.5 g, 1.5 mmol) was dissolved in dichloro-
methane (50 ml). Trifluoroacetic acid (2 ml) was added and the reaction mixture

30 was stirred at room temperature for 3 hours. The reaction mixture was evapo-
rated to dryness. Ethyl acetate (100 ml) was added and extracted with NaOH
(2M). The organic layer was dried over magnesium sulfate, filtered, and evapo-
rated to dryness to yield 1.05 g of crude product. The crude product was purified
with silica gel chromatography with ethyl acetate/methanol (90:10) as eluent,

35 yielding the purified product (290 mg, 34 % yield).

50 mg were dissolved in diethyl ether and dichloromethane. A solution of 1 N HCI
in diethyl ether was added, and after formation of a precipitate, the suspension
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3.1 (dd, L&)\, (m1H)2 (m 3H, 2.5 (m 1H), 2.2 (m 1H, 1.7 (m
1H), 1.2 - EXAMPLE
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in ethyl acet Atgixiu2sohN)(S)sAhyamiogdii Sdetatednd-ghphthalae-2adt&ispetopyks
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TH-NMR (DMSO-de): 3 [ppm] 10.2 (s, 1H), 8.9 (m, 2H), 7.7 (d, 2H), 7.4 (d, 2H),

7.0 (d, 1H), 6.9 (d, 1H), 6.8 (s, 1H), 3.1 (dd, 1H), 3.0 (m 3H), 2.8 (m, 3H), 2.5 (m,

25 1H), 2.2 (m, 1H), 1.7 (m, 3H), 1.2 (d, 6H), 0.9 (t, 3H).
EXAMPLE 9
N-((S)-6-Allylamino-5,6,7,8—tetrahydro-naphthalen-2-y|)-4-isopropyl-N-methyl-
benzenesulfonamide

30

9.1 AI|y|-{(S)—6-[(4-isopropyl-benzenesulfonyl)-methyl-amino]-1,2,3,4-tetrahydro—
naphthalen-2-yl}-carbamic acid tert-butyl ester

In an inert atmosphere (argon), allyl-((S)-6-bromo-1,2,3,4-tetrahydro-naphthalen-
35 2-yl)-carbamic acid tert-butyl ester (749 mg, 2.0 mmol) was dissolved in trifluor-
toluol (20 ml) at room temperature. Tris(dibenzylideneacetone)dipalladium (92
mg, 0.1 mmol) and tri-tert-butyl-phosphane (61 mg, 0.3 mmol) were added to the
reaction mixture. In a separate flask, 4-lsopropyl-N-methyl-benzenesulfonamide
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1.05 g of cru he” ¢cr ud uct was “dissolved In e acetate
(20 i) and tw% () Tha CEINIE 24 WascHTsd VBT egnes e UBeteddisred @ndorpound

(270 nmg, 50 %eva mtmbfmwndsswyndldwa@sgedmeé prdtiu¢Bale chide pro@licl wai OII
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H, 620 (m 1 dd;uedicdmpmqndzayo ngL, B0 (b TIZH)notiBaerlq(ud]waB reflucedl. i@t vadid tol H) ,

25 3.1 3H) - . 1 1 - 12 veddh tol
EXAI\/PLE( io H\ieldaf off (10, MY pind. (M 1H), 1.9 (m 1H), ( .

4- | sopr opyl - NEEMS139Q- 1 IMIHE- propyl ani no- 5, 6, 7, 8- t et r ahydr o- napht hal en- 2-y
1) - benzenesul{o@ARI @O CH,): 5 [ppm] 9.8 (bs, 2H), 7.5 (d, 2H), 7.3 (d, 2H), 7.0 (d, 1H), 6.9 (s,

1H), 6.8 (dd, 1H), 6.0 (m, 1H), 5.5 (m, 2H), 3.7 (m, 2H), 3.4 (m, 1H), 3.2 (dd, 1H),

25 3.1 (s, 3H), 3.0-2.8 (m, 4H), 2.3 (m, 1H), 1.9 (m, 1H), 1.3 (d, 6H).
EXAMPLE 10
4-Isopropyl-N-methyl-N-((S)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-
benzenesulfonamide

30

A mixture of N-((S)-6-Allylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-4-isopropyl-
N-methyl-benzensulfonamide (840 mg, 54 % purity, 1.13 mmol) and 10 % palla-
dium on carbon (50 mg) in ethyl acetate (25 mi) was hydrogenated overnight.
The catalyst was filtered, and the solvent was removed under vaccum to yield an

35 oil (720 mg). The crude product was dissolved in ethyl acetate (20 ml) and the
precipitate was collected to yield the desired compound (100 mg, 22 %).
ESI-MS: 401.2 [M+H]"
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( 3- Oxo- cy plapieyhide and i firegicispaiebenzy| ester 10 Bismuth nitrate

pent ahydrate (1.02 g, 2.10 mml) was added to a m xture of ben-

zyl carbamate (3.2 g, 21.16 mmol) and cycl ohex-2-enone (2 m, 20.59 mol) in
CH2Cl 2 (21dd1) (&@J{Otd}(éloh@slﬁfqarbﬁj“@@P\S‘d)%ﬂ e§{@or ousl y sti rred at room
tenpeﬁ ture overnight. CH2Cl 2 (20 rﬂ) vvas then added to the mx and it was
filte

dth h 15 pad of f | t shed Wit t ted
aqueous. NaHOOBTRAE NGRAS BafiPRYdrats 47 Ops 20 miroR vee SRstT s S diFat ed.
Purification Q§,|C§ﬂbgmaw@ g2 utiioimdyarid @slohextenone {2 mr,BZ(b@ aedol) in
é“SST Vel | oWl (o) 2 B rEr S G @Qi bicuSly SBEBRAES, g 55
8 (ppm 1. 7bvémighe HH-Cl, @0 niliwag tyen apided tq the miMpand itw: (erﬁd trgughza 37 (m
5 09 é 1 (d?)?dégc e 131 |_ﬁtféjte'vt?% washid w&h%gtuféiéd aéué’&us Mal—?ffoa,mbsor-l H,

-Nitro- g ggk ﬂudnollnS
and 7- y|) car lggmcdamvx@s@@ﬁgwer ? 4a§g exapﬁrgpgr ur catlon the ¢
1- met hyl - 3, 5- girgdct By BaghyddidnmehromabdgraphylBeS@neaatiy) acetate(&-‘lpﬁmwdes

o ront & { 1C3h~ b%&ﬁé’@%&?g%ﬁr 93 86 gt By &y *% UL {hens o
concentrat ed amd (Esliryass @483 BRI 2. The organic layer was washed with H20
(x2), gried (gg%@gﬁ)@@g VRRICBIER O8 Wi 1.71Gn! B9, 497 (WRSHE L ATBR OfHyRPhed on

silic® gel (h
2.27 (m, 2H)237(m 1H), 2.71 (dd, J = 14.0, 4.4 Hz, 1H), 3.99 (bs, 1H), 4.77

(bs, 1H), 5.09 (s, 2H), 7.35 (m, 5 H).

11.2 (3-Nitro-5,6,7,8-tetrahydro-quinolin-5 and 7-yl)-carbamic acid benzyl ester
25
A mixture of 1-methyl-3,5-dinitro-2-pyridone (3.66 g, 18.38 mmol) and (3-oxo-
cyclohexyl)-carbamic acid benzyl ester (4.55 g, 18.39 mmol) in methanolic am-
monia (1 M, 140 ml) was heated at 65°C for 1.5 h. It was then concentrated and
digested in CH,Cl,. The organic layer was washed with H.O (x2), dried (NaS0,)
30 and evaporated. The residue was chromatographed on silica gel (heptane:ethyl
acetate, 3:1) to afford a mixture 1/2 of the 5 and 7 regioisomers (4.51 g, 75% for
two steps) as a pale yellow gum.
MS (ESI+) m/z = 328.1 [M+H]
'H NMR (400 MHz, CDCls) : § (ppm) 1.83 (m, 1.5H), 2.01 (m, 1H), 2.20 (m, 1.5H),
35 2.90 (dd, J = 18.1, 8.7 Hz, 1H), 3.00 (t, J = 6.4 Hz, 2H), 3.05 (t, J = 6.4 Hz, 1H),
3.43 (dd, J = 18.1, 5.2 Hz, 1H), 4.16 (m, 1H), 4.81 (bs, 1H), 5.03 (bs, 1H), 5.12
(s, 2H), 5.19 (s, 1H), 7.36 (m, 7.5 H), 8.19 (bs, 1H), 8.46 (bs, 0.5H), 9.20 (d, J =
1.9 Hz, 1H), 9.23 (d, J = 2.1 Hz, 0.5H).



acetate, 3:1) to afford a mxture 1 /2 of the 5 and 7 regioi soners (4.51 g,
75% for two steps) as a pale yellow gum M (ESI+) mz = 328.1 [MtH' 1H

NVMR (400 wbzposiddd78) : S (ppm 1.83 (rq%l 5H), 2.01 (m ptHEP2052D100M

1.5H), 35 2.90 (dd, J = 18.1, 8.7 Hz , 3.00 (t, J =6.4 Hz, 2H), 3.05
(t, J =6.4 H, 1 H, 3.43 (dd, J = 18.1, 52Hz 1H, 4.16 (m 1H), 4.81
(bs, 1H), 5.03 (bs, 1H), 5.12 (s, 2H), 5.19 (s, 1 H), 7.36 (m 7.5 H)
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[ 3- (4- Tri f | uoyoymEidisarickelizenesidsteoony| ani no) - 5, 6, 7, 8-t et r ahydr o- qui nol i n-5
and 7-yi]-carbamc acid benzyl ester 5
(3-Nitro-5,6,7,8-tetrahydro-quinolin-5 and 7-yl)-carbam c acid benzyl ester
(1 g, 53.05 m®Njtroas$, 1J8-tthydre-duinainG-and2Gylrcarbamic seicbanaiestet §1 g4 g,

15.24 mml) a5 A0AGras AONBSH EICH (78 e SRS, 2810 15Xl Fod fufaipnd the

sol vent next re- er vacuum aw nmateri a ISSO ve

et hyl acet at e\l\@ﬁ@dd&ﬁsﬁ@d'e@d&@ga%@‘itl?@ was\etiyxedpratitie od t%@’*"?’(@( pexiged wat er .

The organic | g}’d?/@ﬂjdgdéﬁﬁacdﬁﬂneﬂhé Wﬁ@fb\lal \fva:’s Hiss&ved |Wé?h5£llbcétafé9é’ncpf celite
and evaporate e crude mater 2CI. 2Iag,60 m)

and pyridi ne Wasoed sucsesvely ity 2N f%‘l”fe%ﬁa a@g‘ (%) S waier. The 3 organic

3 (t(ﬁd)UOfZP?W&@WE&QN@MM|f1teney1ltlt1mhgbaipie o(fﬁélﬁeland%vﬁﬁoraml Thd\E{Lﬂe added
ropw se er stLrri over ni acltl Qn m X-

turg was di | ufrseng! f"ﬁs%@'ﬁsc’i Qggﬁg[ﬂ?éﬁ@ iWép&e\Xﬂ us Hd ,
15dsat ur at edt W!é@@d%y%@@&rcﬁi’fﬁihm%lmnzeﬁ'ﬂm‘onylg:amnde |(@aoe,n| was rmﬁowefé\lazsm)

an evaporate car

(hept aner et hy poded dreph s At ing AR SHbAR0LE (o @lihe ietedion mis- -

regi oi soners (dre%sgiﬂu&ﬁ%lmHiG}@ancbW@qf@)i stiscessivelytwithyBY boueapsrhiCIVS ( ESI +)

Eﬂmz I 2,2 2 [ggﬂateggqgﬁﬂﬁ@ﬁd@%jﬂyﬁate%%}garﬁb légé}‘ﬂaﬁr%ﬁ f\l S(% %HéH)l 89
3.21 (dd, J— gyagoratgdgﬂp@respug)waséphggmetﬁgraghﬁyj onzgnlggqeh heptane';etIQy Ase- 1. 5H),

5.10 (m 3.51+tky,1:7 t%%f(d?d adniztuf 2102 the Slatd 7 regiddorhers (4.32 o 88%Hor twid)
7.34 (m 85 774 Sh e’ - 81 (d, J = 8.6 Hz, 3H), 7.99 (s, 1H),
8.15 (s, H)Sfepﬁéaii ight yellow’gum

N-[ 3- (4- Tr| f | (S (ESithovy= b2R2d¢Me k| fonyl ani no) -5, 6, 7, 8- t et rahydr o- qui nol i n-

71 o0 OIS (5F R CROLF) MLy 4% 89 ol 982 B spended

in a

benzenesul f onyllai BFR-(6d.6/ 7 182 &Ortémny bo?-%('mﬂl‘i)n381e(ﬁ@ J= YT R e&tbani ¢ aci d
1H), 4.06 (m, 1H), 4.86 (d, J = 7.2 Hz, 1.5H), 5.10 (m, 3.5H), 7.23 (d, J = 8.5 Hz,

1H), 7.27 (d, J = 8.5 Hz, 2H), 7.34 (m, 8.5H), 7.47 (s, 0.5H), 7.81 (d, J = 8.6 Hz,
3H), 7.99 (s, 1H), 8.15 (s, 0.5H).
25
11.4 N-[3-(4-Trifluoromethoxy-benzenesulfonylamino)-5,6,7,8-tetrahydro-quinolin-7-yl]-
propionamide and its 5-regioisomer

10% Pd/C (150 mg) was suspended in a solution of [3-(4-trifluoromethoxy-

30 benzenesulfonylamino)-5,6,7,8-tetrahydro-quinolin-5 and 7-yl]-carbamic acid
benzyl ester (558 mg, 1.07 mmol) in MeOH (25 ml) and the resulting mixture
stirred under H; (1 atm) at room temperature for 3 h. It was then filtered through
celite and concentrated in vacuo to yield the free base. The latter was next dis-
solved in THF (20 ml) and the solution cooled to 0°C. Propionyl chloride (94 p,

35 1.07 mmol) and triethylamine (150 pl, 1.07 mmol) were next added, the mixture
allowed to reach 20°C and stirred for a further 2 h. It was then diluted with CH,CI,
and washed successively with 1N aqueous HCI, saturated aqueous NaHCO; and
water. The organic layer was dried (Na,SO,) and evaporated. The residue was



benzyl ester (558 ng, 1.07 mmol) in MeOH (25 m) and the resulting m xture
stirred under H2 (1 atm at roomtenperature for 3 h. It was then filtered
t hrough wel2ndéea4arrd concentrated in vg«a%o to yield the Pcesxpb@seiiodhe

| atter was next dis- solved in THE (2 ) and the solution cooled to OC
Propi onyl chloride (94 pl, 35 1.07 mmol) and triethylamne (150 |, 1.07

mmol ) were nexddeFh h‘iébecﬁ%ma(tjgee(h@itér@faﬁylta@efa@@,qmza@ffamothstntlered for a
further 2 h. was t

Wi th CH2Cl 2 d succe ely with
| N aqueous Hmom%‘mr(a@%ﬂ‘gaé é’gﬁr%—méﬁﬁw Igvaa?aet f g %’ﬁeiyer was
dri ed (Na2SO4)3ameh, @verRi alesiepd)es a geindue was WO 2006/ 040178 103
PCT/ EP2005/01 091 chromat ographi ed on silica gel (heptane:ethyl acetate,
1:4) to afford the title conpound (268 ny, 56%for two steps) as_a white
sol i d @and i t SNE3Y4Tiificromethox(-baozangsulfonyiamino)ta 7 -erehydie-aainglinn/ -y4-
N-[3-(4-Trifl uororrerm%sy benzenesul fonyl am no)-5,6,7,8-tetrahydro-qui nolin-

7-yl] - prop| ESI+) mlz 444. 0 [ MtH' 'H NVR (400 MHz, CDCl3) :
S (ppm 1.17 8 ( $I-l:)rﬁ/26=4&40§\|4ﬁ|'|] 1.71 (m 1H, 2208 (m 1H), 2.23 (q, J
= 7.6 Hz, 2 5 18
Cod g e 17H)2%H éw@?ﬁgﬁCMH%)CDél 28£8m§’-1'1'? t,ydﬁ??éﬁz(mﬂrh')m) 2&;8?") 7 2
(d, J 8 3 I-(zn m»zzz (@4 £d;6 Hz.2H), 2.6Bdd, ¥ 347.17 Q*Z(AH)JZ82§1182
ﬁ?g fdj T f_l aﬁih_sﬂ 5.2 Hz, 1H)428m1H), 51 ( ,J 7.8 Hz 1H), 729, J=

- ri uor onet hox enzen - 0= | NOlI'I N-
BT~ 15 br obBHaRHIC S (St 0 -BaNgh o = e S 2P SR 2R,
CDCI3) : S (ppm), 1.19 (t, J:76Hz 3H), 17 (m 2H ,192 (m 2H),
2.07 (m 1H), 2.25 (m 2H, 2.88 (m 2H), 51(dd,J:140 8.2 Hz, 1
H, 569 (d J=87H, 1H, 7.29 (d, J =84 H, rl;?7 741§bs 1 H,

7.85 (d, J = B- [8-(4zmnﬂutzrorrmﬂ)qu®emaer(eéulfwlanlnc@ 5,6,7.8rigfrahydeasapinelin5-yil-

(refe nce) N_Hé %amnoS
6,7, 8 et r ahyadr UI nolin-3 é '%ﬂ é -trifluoronethoxy- benzenesul f onam de 25
To a sol uti onMs( (£ 449 IMBFbrret hoxy- benzenesul f onyl ani no) - 5, 6, 7, 8-

tetrahydro- qu'#ﬂﬂﬂmm 47ooanthmpclspra@bdﬂ 1(126(6, Jrg7.60HLSHTOIY (Mn2A)E.9210 ni)

was added dropw se t t room
tem perat ur e(fogt)k r97 (m 1\1&??#}@” %{_l[?e%caﬁgﬁl %6? ﬂé(éc@ ad |Sq %o%ﬁgfﬂi)a
aqueous HCl (5@938, sr)8. ARid, i 71204d] 4 ¥ Bt Hol2t)i 641ybs 1hBat.8% (ht/ * 8/ ux for
4 h. The sol uH OEH% 8“&IXJ 1.8 Hz, 1H).

EXAMPLE 12 (reference)
N-(7—Propylamino-5,6,7,8-tetrahydro-q’uinolin-3-yl)-4-triﬂuoromethoxy—
benzenesulfonamide

25
To a solution of N-[3-(4-trifluoromethoxy-benzenesulfonylamino)-5,6,7,8-

tetrahydro-quinolin-7-yl]-propionamide (260 mg, 0.58 mmol) in THF (10 ml) was
added dropwise 1M BH3. THF (5.8 ml) and the mixture was stirred at room tem-
perature for 6 h. It was then quenched by careful addition of 1N aqueous HCI (10
30 mi) and the resulting solution was heated at reflux for 4 h. The solution was next
cooled to room temperature , adjusted to pH~8 with 2 N NaOH solution and di-
luted with CH,Cl,. Separation of the layers, drying (Na,SQ,) of the organic phase
and evaporation in vacuo provided the crude material, which was purified by flash
column chromatography (CH.Cl.:MeOH, 95:5) to give the title compound (160
35 mg, 64%) as a white solid.
MS (ESI+) m/z = 430.1 [M+H]



cooled to roomtenperature , adjusted to pH8 with 2 N NaCH solution and
di- luted with CH2Cl 2. Separation of the |layers, drying (Na2SO4) of the
organi ¢ pheeos/marsevaporation in vacug provi ded the cr pde/pradsnimb; whi ch
was purified by flash colum chromat o@f‘aphy (CH2CI 2: MeOH, 95:5) to gi ve
the title conmpound (160 35 ng, 64% as a white solid. M5 (ESI+) mz 430.1

WA ;t,“"ﬁ"%ﬂ‘&@%@ﬂ%f@éﬁt’ 26"@?&'%%9%”“4%“"*’ %gzﬁff%@ (28
(m 4H), 2.84(n,mH)LRI04 (8, 181),(269 Py 4H)328% ( H)za—ij m;72t)7°3 ( sHH). 7.81 (d,
J = 8.6 Hz, ﬁ*—l)z (%I gg);b%, dllj)_ 5,.@(@4&(?%51@3(1]qj erence)

N-(5- Propyl a etr ydro qui notin-3-yl)-4-trifl uororret hoxy-
benzenesul f onam de Fol |l owi ng the same procedure as descri bed previously,

N-[3-(4- tgﬁg?_h{rﬁ%‘f‘( ‘Pé%nc@

benzenesu a [l n-5- ropi onanm de (120
my, 0. 27N rypylﬁﬂmé,@ﬂ? fﬂ%')ah%é[g #@Q‘E 8%&1 rwufqu%{lé(y'ﬁ)“HF (2.7 m).

Puri fi cat heryepbsulfdngmideude product by flash col uim chromat ogr aphy

(hept ane: ethyl acetate, 1: 2) provi des the title conpound (66 ng, 57% as a
white solid. M5 (ESI+) mz 430.1 [MrH ' 15 "H NWR (400 MHz, (CD3)2S0) : b

(ppm O. 85 (t Folbwing/thé deme mapedme@e desqribggipreviauslyy Nelgr(44rifjuorgmghiogyy  2H) ,
3 gg % gé%%ﬁzéwgh%oé , ,7(8bt%traﬁyd"3 qunﬁolﬂﬁ&(yﬁ»préplcman%dg §’rﬁ) é H) L
H . 20 iEXAI\/PLEZIzmmoI HF (10 s fteated with T01 B THF (2.7 tnl). Purification Sl
N-[ 3-(4- 'Soprwdru@@a?o@o&wﬂagnwommmmoaaa@gﬁapayt(mmmam apeiane) 1:2y 7-yl ] -

d 0,
RIE Fgl (()Zalmsogr SWMGB@FQB%QQH‘?WI(QWW %) gs 3 White ol g o-
qui nol i n- 5- y| MepEgHona d80.( [EfEi'ence) 25 14.1
3-(4-1 t d i iln5 d
721135 car banii MR GRBEREE CRLE0 IS hptafd s Ry B AR s 40, oo B0
procedure as d@?o(m [2e1), 2.86 éxadip), @.481(078 2H),32.66 (mo’ZHE),,BSﬁ(BS 1H), 7.46 (d, J =

tetrahydro-qu L dgb t 5 mmol
in 30yEt O%q(g@q-'n% nﬂ_ahs ?r(éa‘tyeg 4Cﬁ£%@-@n%8§%2ﬁ208?§¥%3¢§,§?%(%4&n3§& The :

resulting am AB)in CH2CI2 (50 m) was then treated with pyridine (500 pl,
6.13 mmol ) and 4-isopropyl benzensul fonyl chl oride (655 pl, 3.65 mmol).

Purification of the crude product by flash col um chromatography
(heptaﬂe'mgate, 1:1) provides a mxture 1 /2 of the 5 and 7

regi oi so ﬁw.ﬁs-(@azanrngyl-b@ﬁ%riasulfmwmansiﬂebﬁﬁJa%teér ahydyptquinolin-7-yl]-
propionamide and N-[3-(4-Isopropyl-benzenesulfonylamino)-5,6,7,8-tetrahydro-

quinolin-5-yl}-propionamide (reference)

25 141 [3-(4-Isopropyl—benzenesuIfony|amino)-5,6,7,8—tetrahydro-quinolin-5 and 7-yl}-
carbamic acid benzyl ester and its 5-regioisomer

Following the same procedure as described in example 11.3, (3-nitro-5,6,7,8-
tetrahydro-quinolin-5 and 7-yl)-carbamic acid benzyi ester (1 g, 3.05 mmol) in
30 EtOH (25 ml) was treated with SnCl,.2H;0 (3.44 g, 15.24 mmol). The resulting
amine in CH,Cl, (50 ml) was then treated with pyridine (500 l, 6.13 mmol) and
4-isopropylbenzensulfonylchloride (655 pl, 3.65 mmol). Purification of the crude
product by flash column chromatography (heptane:ethyl acetate, 1:1) provides a
mixture 1/2 of the 5 and 7 regioisomers (872 mg, 60% for two steps) as a light
35 yellow gum.
MS (ESI+) m/z = 480.1 [M+H]".



35 yellow gum Ms (ESI+) nmlz = 480.1 [ MtH +. WD 2006/ 040178 105

PCT/ EP2005/ 011091 14.2

N-[ 3- (4- Iwopoaeppbtr®enzenesul f onyl am no?0-55, 6, 7, 8-t et r ahy #compaeosoliont 7- yl ]
pr opi onam de and

N-[ 3- (4-1sopropyl - benzenesul f onyl am no) -5, 6, 7, 8-tetrahydro- qu inoli

n-5-yl]- pwai[ gq?gh.%p%p:wbémnamltdmlm-m,maetéuamqumnmﬂmd

previ ously, i sopropyl - .

benzenes ul>/f onmoamnﬁBrjcfes%'%,YH:I%!‘%'EOP&W&P%JIZ&U?%“PP}‘.‘?%“rb"?fé B TSP ¢ aci d
benzyl ester (didgint®yiBropforramide in MeOH (18 nl) was hydrogenated in the
presence of 10% Pd/ C 2100 ng) under H2 (1 atn). The resulting amne in THE
(15 M) was next treated with propionyl chloride (751, 0.86 mmol) and
triethyl 10 apbllosvifdl®e samedprécedurelay desuribetipremiausty, 6 (4-isepropyide product by
flash colum _chro ane. 4 ; i t he
title corrpounBequgggﬁlﬁg?@@&)%?%&gﬁ%ﬁ?u'ggmgg\tfﬁ?t7<]ay llg%alr%'ﬁ%n%ﬁ?t S

5-r egi 0i somer bérigbestey, (422969, §:86 mimedin MpOH FS ) wisthydagenated s the

N-[ 3- (4-1sopr gl 6 o4l ol rAg) dider B, 61 dtnf): T84 FedItiAG anlng MOTHA- 7-y1 ] -
g ran e G oo Oy Bty (1
(m L4, 2. 2048 1307, 0.85 fignol)2Pirificati6® of e crutiepréduct by Hash callmiz, 1H),
2 o ety 0 fbnbg yeidhped 2 o1
H, 7.68 (d, ml, 588 fr o stdpd).as’ WHitd sbliding it Slrebioisoiner)136 mg, 27% for
N-[ 3- (4-1sopropyl - benzene ;ful f rc]iyl am no)-5,6,7,8-tetrahydro-quinolin-5-yl]-
25 propi onam .StﬁBs(aésﬁ‘W}S"‘?rF‘@'-: 402.1 [MrH' 'H NMR (400 MHz, CDCI3) : S
(ppm 1.19 (t, J = 7.6 Hz, 3H), 1.24 (d, J = 7.0 Hz, 61-1), 1.70 (m 2H),

1.91 2H), 2.0 | S - oy _ 2H), 2.94
(m 1%’—?}, s [Fa‘gf'g‘g_gr‘%ﬂ’yi?%B?%%glf@fa"%nﬂ)is’gf%tr? ﬁ},k&rg qé"%.ﬁr%b%], 1H)H), 7.31
30 (d, J = 8. pragionagnife: 7.41 (d, J = 2.1 Hz, 1 H), 7.71 (d, J = 8.4 Hz,
=opt op) |14M(((j’7M]SES'f)'%!ﬂ4gihﬂ[M+§xANtF)LEh15 o aui.naL i3 ) b | f
sopr opy! - - propy!l am no- 8-tetr 0- qui i35yl )= ben sul f onam
ide 35 Foll O\}WW%W%MH@ 989@%0}%@@@@@&%%‘95 eﬂéfil-(f;(ﬁeq] Bpr opy! -
benzenesul f ongkaM PRIm5118), 2.09-(etHA BBt (i, g TI6IHZ02/),)2.68 [idopiratvatiale (90
" 5 Hz, 1H), 2.81 (m, 2H), 2.95 (m, 1H), 3.17 (dd, J = 17.1, 5.2 Hz, 1H), 4.30 (m, 1H),

5.53 (d, J = 7.6 Hz, 1H), 7.31 (d, J = 8.3 Hz, 2H), 7.35 (d, J = 1.9 Hz, 1H), 7.68

(d, J = 8.4 Hz, 2H), 7.99 (d, J = 2.1 Hz, 1H).

N-[3-(4-Isopropyl-benzenesulfonylamino)-5,6,7,8-tetrahydro-quinolin-5-yi]-
25 propionamide:
MS (ESI+) m/z = 402.1 [M+H]"
'H NMR (400 MHz, CDCl3) : 8 (ppm) 1.19 (t, J = 7.6 Hz, 3H), 1.24 (d, J = 7.0 Hz,
6H), 1.70 (m, 2H), 1.91 (m, 2H), 2.06 (m, 1H), 2.26 (q, J = 7.6 Hz, 2H), 2.86 (m,
2H), 2.94 (m, 1H), 5.16 (dd, J = 13.8, 8.2 Hz, 1H), 5.75 (d, J = 8.7 Hz, 1H), 7.31
30 (d, J = 8.3 Hz, 2H), 7.41 (d, J = 2.1 Hz, 1H), 7.71 (d, J = 8.4 Hz, 2H), 8.14 (d, J =
2.3 Hz, 1H).

EXAMPLE 15
4-Isopropyl-N-(?-propyIamino-S,6,7,8—tetrahydro—quinolin-3—yl)-benzenesulfonamide
35
Following the same procedure as described above, N-[3-(4-isopropyl-
benzenesulfonylamino)-5,6,7,8-tetrahydro-quinolin-7-yl]-propionamide (90 mg,
0.22 mmol) in THF (5 ml) was treated with 1M BHz. THF (2.2 ml). Purification of



0.22 mol) in THE (5 M) was treated with 1IMBH3. THF (2.2 ml). Purification
of WO 2006/ 040178 106 PCT/ EP2005/011091 the crude product by flash colum
chr omat ogwephys/iu@H8Cl 2: MeOH, 95: 5) pr oz vi des the tltlepcmmoumd1(0512 ng,
60% as a white solid. M (ESI+) mz =%88. 1 [MHH * ' H NVR (400 Mz, CDO 3)
S (ppm 0.94 (t, J =7.4 H, 3H), 1.24 (d, J = 6.9 Hz, 5 6H), 156(m

?—izm 1. 66 (m ¢ J{lgé‘r'bde Bro@ﬁct(tmfla%h')colu?nr?&wréﬂibto@lrﬁphyZC%CléMQOH 9.8 pré; 5.3

4 =16.8, 4.6 Hz, 1 ,
3.62 (bs 2Hylde$tmt'fke§°”30wné@m§ @as?@tg%c?"dla = 2.1 H, 1 H), 7.H%s8
(d, J 8.4 HMS &+) miz 988€. d[MIHF 2.3 Hz, 1 H). 10 EXAMPLE 16 (reference)
4- | | 5- 8-t hyd
ui nifﬂogyyn prz&q}ﬂ%ﬁgﬁ@b 8@(9'“ ﬁ%g her‘ggrgr‘esi?f (1)(%' are as 'alescrl bed
above, gN-[ 3- (QH S056 gRY2H), 1.66 (m, 1H), 2.06 (m, 1H), 2.72 (m, 4H 2.85 (dt, J=17.1,
b | f I 136
nS”Z‘i‘EeS“se;" 819‘,.1%3&2@9(%%5 POE D, TR = B gRRg @6’3%(
Purification aH), Ih@(d;r.fmj&3m206h|&.t7%8' (¢, WasB 1di, Ghﬁ% 768 Ghrelto?y

(hept ane: et hy cet at 2 provi des the title conpound (74 rrg, 56% as a
white solid. b&ﬁ(@?ez%}l %H 88.1 [ MFH + " H NWMR (400 MHz, CDCI3) : $ (ppm

0.94 (t, J =7.4 Hz, 3H), 1.24 (d, J = 6.9 Hz, 20 611), 151(m 2H), 1.75

(m th BUE 3 (reflrenle m 2H), 2.86 (m 3H), 3.73 (m 1 H), 7.30 (d,
‘(] d_ ? — 242Isp|2ropyl W5 P 'l?ﬁ]_@ %?97 g%étrajhygpo qumoqlﬁ 3()(71) bgnzengsﬁfoﬁémldezm 8.02
N-[6-(4- Isopropyl benzenesul f onyl am no) - chr oman- 3-yl ] - propi onam de 17.1

N- Ch -3-yl - X 5.00 g, 33.5
ol and <11 SEIVBHTRE r%ﬁgaéc%&u%éf%se@%ém"?”“w B ) e st 7 red
at -5C and pr dnpnmnasuﬁmﬂwemmh @L%@t@hydrgswoﬁm&rw] RIapeeidg PR B9, Af t er
the myxture ‘g’%ﬁzf ‘%Hﬁ-ﬁf(@ nlﬂ)%s[regt@utvmﬁnmgH@-trwe(s 3. B@iﬂcemsn vhs

rem)vé and tate wat er were

The, or
washed with cithe P%Jdacpir‘éﬂt@b%ﬂ?%"d‘ﬁ% cgrﬁamagqqr@@yo(\pgptawggg'lﬁaﬁ% %t ered
sol ution was g&ﬁ@gma&.ﬂdcbmpmn&(?& m@,lﬂﬁ%v-dsra)whltessnhdd (5.40 g, 78%. 35 M5

) R S P
(m 2H), 3.12 {idyRI46) MHz, TDAI : 5 (o) O. 94 (l6J &4 HzHjH), 1 2215(d(1l Z, WD
2006/ Q40178 1G4 \PCTAER2G05/ 04 09 J51), 1.96 (m, 3H), 2.5 (m, 2H), 2.86 (m, 3H), 3.73

(m, 1H), 7.30 (d, J = 8.3 Hz, 2H), 7.68 (d, J = 1.0 Hz, TH), 7.68 (d, J = 8.3 Hz,

oH), 8.02 (d, J = 2.2 Hz, H).

EXAMPLE 17
25 N-[6-(4-lsopropyl-benzenesuIfonylamino)—chroman-3-y|]—propionamide

17.1 N-Chroman-3-yl-propionamide

A solution of chroman-3-ylamine (5.00 g, 33.5 mmol) and triethylamine (5.09 g,
30 50.27 mmol) in THF (70 mL) was stirred at -5°C and propionic anhydride (4.36 g,
33.5 mmol) added dropwise. After the mixture was stirred for 2 h at room tem-
perature, the solvent was removed and ethyl acetate / water were added. The or-
ganic layer was washed with citric acid solution (5%) and dried over MgSO,. The
filtered solution was concentrated to give a yellow-brown solid (5.40 g, 78%).
35 MS (ESI) m/z: 206.1 [M+H]"
'H-NMR (CDCls): & [ppm] 7.15 (t, 1H), 7.06 (d, 1H), 6.88 (t, 1H), 6.82 (d, 1H),
5.76 (br s, 1H), 4.50 (m, 1H), 4.12 (m, 2H), 3.12 (dd, 1H), 2.72(d, 1H), 2.16 (q,
2H), 1.25 (t, 3H).



17.2 N-(6-Ntro-chroman-3-yl)-propi onam de, The nitration was carried out
by the aforenenti oned procedure. The product was 5 obtained as a red oil
(1.40 g) .wbBoqdasbyrsni z: 251.1 [ MrH + '4i§;NMR (DVBO-d5) @ BcirmpogosB®1d91 (s, 1

H, 800 (m 2H), 6.97 (d, 1 H, 4.22 (m 2H), 3.12 (dd, 1 H), 2.80 (dd, 1
H, 2.14 (g, 2H, 1.16 (t, 3H. 10 17.3
N- ( 6- Am no- chroman- 3-yl ) - propi onam de The Snd 2 reduction was carried out

by the afo ned roc T oduct was obtained as a brown solid
(% 63 g @ﬁ%&ﬂ %@&09@?%@6} 15 17. 4

N-[ 6- (4 | sopropyl - benzenesul f onyl am no) - chr oman- 3-yl ] - propi onam de The

sul f onam de u d8iFB The
product was o %+'k§%jn%§s ear ?SE& %e%)(or&ﬁ%n,ﬁér%rl %éEdZUSé] qwgeﬁfé%%.gﬂ%% 403.1
[ MtH] 6 HNNR:t(t@N@@a@la)redgngbﬁQrph 66 (d, J 8.2, 2H), 7.39 (d, J 8.2, 2H),

7.00 (s, 1WM§QE§%&V22%H*)1M$ (m 1H), 5.83 (d, 1 H, 440 (m 1 H),

41 s0pr opy 1+ NIV GIYBoh - 1BBFLAEA 6 151 & D0 Fe AR 64 T 22 (m,

N-[6-(4- Isopré}pym aaeﬂer)sugg@(éwl aA), NP N4 ¢Hr ZIHRMA8-(i I3H) pr opi onami de (0. 48 g,
1.20 mmol ) was di ssolved in THE (5 m_) and added dropvm se to a stirred sus
30 pension of LiAlH4 (0.43 11.3 n’m)lgj in THE (5 nL) at OC. The resulting
m X- tmre1KAast(61melé@l'CHE°mQ§b$ny't)‘@Fﬂ%9% ® for 18 h. The solution was heated
toreflux for 3 h, cool ed and quenched by addition of water and 2 N HCl .
The m xture was

d wth ethyl I se dried
over MgSO4, 1] §F“éé 8" Pz C?mf"‘plpéff gf&)gaéfgvg%gt' %jdgrjbggd\yéé'uﬁﬁao gi ve the
product which maactfwerstdstﬁamemasa brévim selidd($.63rg 6alat i ve HPLC (20- 90% MeOH) to
give a white | i ( M5 (ESI) mz: 389.1 [ MtH + EXAMPLE 19 WO
2006/ 040178 1'8‘% (&0 o Mk
N ( (4455, 10bS)-4-Allyl -1, 2, 3, 4, 4a, 5, 6, 10b- oct ahydr o- benzo[ f ] qui nol i n- 8- yI) 4

- i sopropyl, 4bQNESAGSIHrb B@Mé‘ﬁeé&foﬁ lamino)-chroman-3-yi]-propionamide

(4aSs, 10bS§7§ ﬁllrtt 30 @4 4a, 5 b oct ahydro- benzo[f] quinoline 5

Trans-(4a, 10b)-1, 2, 3 4 4a, 5, 6, 10b oct ahydr obenzo[ f] qui noline (5.00 g, 26.7
The sulfonamide coupling was carried out by the aforementioned procedure. The

product was obtained as a yellow oil (0.46 g, 31%).

20 MS (ESI) m/z: 403.1 [M+H]"
'H-NMR (DMSO-dg): 8 [ppm] 7.66 (d, J 8.2, 2H), 7.39 (d, J 8.2, 2H), 7.00 (s, 1H),
6.81 (m, 2H), 6.70 (m, 1H), 5.83 (d, 1H), 4.40 (m, 1H), 2.92 (m, 2H), 2.65 (m,
1H), 2.15 (m, 2H), 1.15 (m, 9H).

25 EXAMPLE 18
4-Isopropyl-N-(3-propylamino-chroman-6-yl)—benzenesuIfonamide

N-[6-(4-|sopropyl-benzenesulfonylamino)—chroman-3-yl]-propionamide (0.48 g,
1.20 mmol) was dissolved in THF (5 mL) and added dropwise to a stirred sus-

30 pension of LiAlH4 (0.43 g, 11.3 mmol) in THF (5 mL) at 0°C. The resulting mix-
ture was stirred at room temperature for 18 h. The solution was heated to reflux
for 3 h, cooled and quenched by addition of water and 2 N HCI. The mixture was
extracted with ethyl acetate and the organic phase dried over MgSO.,, filtered,
and the filtrate was evaporated in vacuo to give the product which was further pu-

35 rified by preparative HPLC (20-90% MeOH) to give a white solid (10 mg, 6 %).
MS (ESI) m/z: 389.1 [M+H]"

EXAMPLE 19



mol ) was dissolved in concentrated H2SO4 (14.2 mL) cooled to 5C. After
stir- ring for 15 mn, potassiumnitrate (2.90 g, 29.0 mvol) was added in
smal | porwotznesnaoes a solid so that th 8terrperature was paaipre@snetobel ow
5C. The reaction 10 m xture was stirred-at 5C for 1 h then allowed to reach
roomtenperature and stirred for 18 hours. The reaction solution was

poured ovgr -4 l-qfid3a4§éQ361b§thﬂh Piehasd[AqliBoleg))-4ciebprepyied. Thi s
was deterﬁl(#'%e dt%ge t%lye Sulfate salt of %ﬁ?e desired product. The sol ution
was adj usberzengsyianamidg t h 509% NaOH/ H20, extracted with ethyl acetate (150

m.) and the organi c phase separated and dried 15 over MgSH. The filtered

PoLut1 o vE3 CRICRRL B e g B Bl Bl BBl o YL To% e
(m 14), 7.73-7.58 (m 1 H), 7.41 (m 1H), 3.05 (m 3H), 2.60 (m 2H),

5942 (m 2H), Tdan3244 10b)LHP,3,4,488, & fab-o@anytirsenzalflgdiniine (3t90,9,2622 (m 1 H).

(4aS, 10bS) - 4- MMG)) was WF?Q'\Sedl'”fogc%tﬂe%H%Sq.“o(B‘lgchL)rf:O(? dtBé’r??o‘f‘ﬁ?'hﬂfnol i ne

(14551? | 2OgS) 8I Fhd fd?-']g rainB?étaésiurﬁ r@l_irHaIIE@I(B %gam;ﬂmncbji)awaapﬂql@mmmallmr( 0. 503g,30
o s dissol v n ,

mol ) added. %W%%? §elidsP @QE ?'?“P%’«%‘ﬁﬁ?wééawﬁaﬁ R, Olra‘{)%ynq ﬁgﬁgg?é@ﬂ?e for

18 {1 ?@d Ei hﬁlgw&t(@%saétﬁ@d an‘iﬁle@ﬁ ol treervedlowpdh kd ieiaicio namin t&mwaﬁmr@al’m

acetate an e 0Lganic. r

VGSON. The f1 FERI JBgCR ThA fadon ShBudtPaF pdraR At P S ke

chr onmat ogr aphym( oriecibltate (3.3 g)mllmtmi Crhs%aeectatgrmmecgﬁo\b@ mﬁéukﬁa‘t@@a&pf as a

églsl) 0‘2’ Z: : ihezde%irﬁg }n@qgc% D@e(sgﬁtlbn Wag: dj%l@édao [pM"f‘ﬂ with- 509 MMHzO

b- oct ahydr o- enz}ﬂ{i ui nol i n-
(4aS, 10bS) - 4 Akirgdtewith ethyl acegats (150 mLbaryd thegrogjlic %?PBEH%%’FC? a}ﬁ‘?cﬁol i ne
(0 851g %vé?(]%éoy\medutéﬁéd setiohwalvuBHcdriifated fo giveda tédhoic(l 98 g)ddof 3. 50

The solution was heated to reflux for 3 In and then
evapor at ed Tfﬁ%yle&7 ®due was partitioned between ethyl acetate and NaCH
(2M, and the Mg ¢£81) en/D 2684/[BKBI78 109 PCT/ EP2005/ 011091 phase separ at ed

d dried : d ted
by prepar at | veH IR (PUSREde) A Feddlasiner b 0RR 053¢ 66 oveRF o g pgPar al ©
pr oduct was ot (ned H)s3.85 ywl B 2430 (TTQ @H52.42 (me2k), 198 (MESH). P8 (Mmpa3. 3
5H—N 6.90 (d, 1H), 6.35 (d, 1H), 6.25
87 (m “‘M“@@%M%‘”‘“& 42 (gn 1 H), 3.04 Em 1H)I—|), 2.90(?m 1
H), 264(m 2H), 2.34 (m 2H), 2.13 (m 2H), 1.95 (m 1H), 1.62 (m 2H), -
1.39 (M Y2 (daH90kS)4-AHi-8-nitro-1 2.3.4,43,5,6,10b-octahydro-benzofflquinoline

(4aS,10bS)-8-Nitro-1,2,3,4,4a,5,6,1 Ob-octahydro-benzofflquinoline (0.50 g, 1.51
25 mmol) was dissolved in THF (30 mL) and ally! bromide (0.40 g, 3.30 mmol)
added. The solution was stirred at 50°C for 8 h, room temperature for 18 h and
then evaporated. The residue was partitioned between ethyl acetate and NaOH
(2M), and the organic phase separated and dried over MgSO,. The filtered solu-
tion was concentrated and separated by column chromatography (dichloro-
30 methane:0-3% MeOH) to give the product as a yellow oil (0.40 g, 97%).
MS (ESI) m/z: 273.2 [M+H]"

19.3 (4aS,10bS)-4-Allyl-1,2,3,4,4a,5,6,1 Ob-octahydro-benzo[flquinolin-8-ylamine

35 (4aS,10bS)-4-Allyl-8-nitro-1 ,2,3,4,4a,5,6,10b-octahydro-benzoff]lquinoline (0.85 g,
3.12 mmol) was dissolved in MeOH (50 mL) and tin chloride (3.50 g, 15.5 mmol)
added. The solution was heated to reflux for 3 h and then evaporated. The resi-
due was partitioned between ethyl acetate and NaOH (2M), and the organic



13C-NVR (DVMBO-d6): S [ppm 146.1 (s), 135.7 (s), 135.3 (d), 126.4 (s),
125.6 (d), 117.1 (t), 113.2 (d), 112.2 (d), 63.9 (d), 55.4 (t), 52.8 (t),
41. 3 (d) ,wd20eb/udd78 28.6 (t), 10 26.3 ({t), 24.9 (t). 1PC4/EP2005/011091
N-((4aS, 10bS)-4-Allyl -1, 2, 3,4, 4a, 5, 6, 100- oct ahydr o- benzo[f] quinolin-8-yl)-4
- i sopropyl -benzenesul fonam de 15 (4aS,1 bS)-4-Allyl-1,2,3,4,4a,5,6,1

Ob- oct agydr Od Pdtfédlghd Bné’d Wea (ﬁfﬁe fumed@lo&aombbomt@tasol ved
| n pyrl | he- ne ane ol e
A ooyt bansb RSy et afied e et P e e amipgdsp-and ¢ e

sol ution stirpRes. aﬂhe dut Wabob&maaitamyemw ciV(@[3Brg@1Uet). partitioned
bet ween et hyl acet +and the organi c phase separated and dried
20 over MySM4! ST(#fr:eg /¥;4§\3?@\;§IWH on was concentrated and separated by

col umng chr orraq.mmnmmMSOddé)Fﬂ [ppoirBtata(de B/6 EQH) 1) 6635/, Hn), 6187, (NThe oi |

the product. adhy S imeroina (od P Ol 2 SpREE 1), 29 &@?ﬁdfrﬁ ST A
The procedur e (deady, RHadm, 2Hxbeplm, 14), w2 (s ).t b3 raptle 1108t diPounds of

exam ples 201@@5@@%&@5&9&%@@ (5, £4k0F 51 RI5 7R, 6.4 1S, 12,6y no

physi cal dat a:
N-((4aS, 10bS) 147 Al(t)y1 1312 81)3112.2£d)563 2 (Db 524 t(B82B () T 61 3% (th A3 &h(th- yI ) - 4

- - b f de 20.1

(IAf:lgIO gS) 9- %B%e((i}e%é(gnim%,e& 6, 10b- oct ahydr o- benzo[f] qui nol i ne 35 M5

(ESI) n12 233.1 [MtH' "H NWR (DVMSO-d6): S [ppm 8.13 (s, 1 H, 8.03 (d, 1
g§4 K- q&as 4019334hny|31 23114é)5 saoB&c(aﬁydrb tenzo[Blqbifol8-yBH)-, 2. 64 (m

§ H? I'm94-11 1 AR (m 2HL. WO
2006/ 040178 1E@Pﬁt§ﬂ“'§5§66% ‘{%Tﬁ@ 130- NVR (DVBO-d6): 5 [pprr] 146.1 (s),
143. 7 (s) 138 2 (d), 130.1 (d), 121.3 (d), 120.6 (d), 56.3 (d), 43.7 (t),

c03) - 45N 1 y1- §eaAon B g A e S b o RN bR Runpiy Semine (69
Scal e 1.51 g. mg,@l28 mebYovd digESIvedrin pyndlamdlohlp tharwo(t?- 75mL) and

ggagcif)gs) 4-A llgchtcé?%: é&?@pﬁbgngeggsﬁﬁhﬁ%wrﬁeQ@@ﬁﬁ[ blAYhmeh) Was9- yI am ne

added and the solution stirred at 5°C for 3h. Solution was evaporated, partitioned
between ethyl acetate and water, and the organic phase separated and dried
20 over MgSO0,. The filtered solution was concentrated and separated by column
chromatography (dichloromethane-3% MeOH) to give an oil. The oil was dis-
solved in ethyl acetate and HCI (4M, dioxane) was added to give the product as a
white solid (20 mg, 15%).
MS (ESI) m/z: 425.2 [M+H]'
25
The procedure described in example 19 was used to prepare the compounds of exam-
ples 20 and 21. The compounds were characterized by the following physical data:

EXAMPLE 20
30 N-((4aS,10bS)-4-Allyl-1,2,3,4,43,5,6,1 Ob-octahydro-benzol[f]quinolin-9-yl)-4-isopropyl-
benzenesulfonamide

20.1 (4aS,10bS)-9-Nitro-1,2,3,4,4a,5,6,1 Ob-octahydro-benzolf]quinoline

35 MS (ESI) m/z: 233.1 [M+H]
"H-NMR (DMSO-de): 8 [ppm] 8.13 (s, 1H), 8.03 (d, 1H), 7.43 (d, 1H), 4.05 (br s,
1H), 3.38 (m, 1H), 2.97 (m, 3H), 2.64 (m, 1H), 2.15 (d, 1H), 1.99 (m, 1H), 1.88
fm 9HN 1 4A (m 2H).



MB (ESI) mz: 243.3 (M#H + 1H-NVR (DVBO-d6): 6 [ppni 6.47 (d, 1 H), 6.28
(s, 1H, 6.13 (d, 1 H, 5.67 (m 1 H), 5.40 (br s, 2H), 4.93 (m 2H), 3.18
(m 1 H,wd.28&/m781 H), 2.70 (d, 1 H) 2.41 15 (m 2HpcTAP2dS(OMOIRH)
1.93 (m 2H), 1.85 (m 1H), 1.47 (m 2P, 1.15 (m 1H), 0.82 (m 1 H).
13C-NMR (DVBO-d6): 5 [ppm] 146.2 (s), 139.1 (s), 135.1 (d), 128.4 (d),

15298(8)3) 2311302'}”%)@%8“% §ﬂ9pm 4k, 19%%0'1)4376@ 7138@) d)51‘3so41 (@) 120928, (1),

N- ((4aS, 10bS) 120.8\(d)y56.3 (), 331 Iﬂ)aZEGE( 1 4&%254%21 32b1e§’i)zo[f] qui nolin-9-yl)-4

- i sopropyl - benzenesul f onam de Procedure described above. Scale 0.73 g.

Yield 45 % 25 M5 (ESI ppn] 7.68
(5 21y 70.32(%8 TOpRY-L-AIBE Tty 4% 48 S e oDy oy PPo! o0 (o
1H),3578(m1H) 341(m1H) 3.05-2.85 (m 4H), 2.75 (m 2H), 240(m
1H, 2.22 (m .1 1.78 (m 1H, 1.30 (m 1 H, 1.19 (d, 6H).
30 EXAMPLE- 213?’@?(1155§ %%@S“}%Q)AI lyl-1,2,3,4,4a,5,6,1

Cb- oct ahydr o- RISNESH tdi27610 [M+H]y1 ) - 4- i sopropyl - benzenesul fonanmi de 35 21.1
(4aS,1 bS)-4-Allyl-7-nitro-1, 2, 3,4,4a,5, 6, 10b-oct ahydr o- benzo[ f] qui nol i ne
Procedure described above except roomten*ﬁer ature reactl on for 18h. Yield
51% WD 20086/ (kS1TBS)HAINET2E5405:% 1apoatahydso-pergalfigyinolintrdaginay 1) 21. 2
(4aSs, 10bS)-4-Alyl-1,2,3,4,4a,5, 6, 1b-oct ahydr o- benzo[t]qw nol i n-7-yl am ne
5 Scale 0.85 g Yield: 46 % M (ESI) mz: 243.3 [MrH"' 21.3 N ((4aS, 1
bS) - 4- Al | yI - beaie 8,78 #i¢d§9 - oct ahydr o- benzo[ f] qui nol i n-7-yi ) - 4-

i sopropyl - ben hipnaas MB(D-I]Pr ocedure described above. Scale 0. 26 g.

i 0
T g b B AESe bl 2o g 10
(d, 2H), 7. 211Ky|.5.@Hbr s72H) 4(@3 (MLEH), B184m( ). 2182, 75,160, 279 (dl.H)-l) 2450 (m
2H), ?5 85 (m, 2H), 2.11 (m, 2H), 1.93 (m, 2H), 1.85 (m, 1H), 1.47 (m, 2H), 1.15 (m, 1H),
0.82 (m, 1H).
BC-NMR (DMSO-dg): 6 [ppm] 146.2 (s), 139.1 (s), 135.1 (d), 128.4 (d),
122.8 (s), 117.2 (1), 112.2 (d), 110.9 (d), 63.7 (d), 55.4 (1), 52.7 (1), 41.9 (d), 29.3
(t), 27.6 (1), 26.5 (t), 24.9 (t).
20
20.4 N-((4aS,10bS)-4-Allyl-1 ,2,3,4,4a,5,6,10b-octahydro-benzo[flquinolin-9-yl)-4-
isopropyl-benzenesulfonamide

Procedure described above. Scale 0.73 g. Yield 45 %.
25 MS (ESI) m/iz:  425.2 [M+H]"
"H-NMR (DMSO-ds): & [ppm]7.68 (d, 2H), 7.42 (d, 2H), 6.92 (m, 3H), 6.00 (m,
1H), 5.52 (m, 2H), 3.90 (m, 1H), 3.78 (m, 1H), 3.41 (m, 1H), 3.05-2.85 (m, 4H),
2.75 (m, 2H), 2.40 (m, 1H), 2.22 (m, 1H), 2.00 (m, 2H), 1.78 (m, 1H), 1.30 (m,
1H), 1.19 (d, 6H).
30
EXAMPLE 21
N-((4aS,10bS)-4-Allyl-1,2,3,4,4a,5,6,1 Ob-octahydro-benzo[flquinolin-7-yl)-4-isopropyl-
benzenesulfonamide

35 21.1 (4aS,10bS)-4-Allyl-7-nitro-1 ,2,3,4,4a,5,6,10b-octahydro-benzo[flquinoline

Procedure described above except: room temperature reaction for 18h. Yield
51%.



15(m 1 H, 3.7 (m 1 H, 3.15(m 1 H, 2.95 (m 3H, 2.60 (m 2H), 2.28
(m 1 H, 2.00(m 2H, 1.68 (m 1H), 1.40 (m 1H), 1.19 (d, 6H). 13C NMR
( DMSO- d6)woo¢eppny78153. 5 (s), 138.0 (31)1 134.1 (s), 132p0T(E¥Roo5b2i09D (d),
126.5 (d), 126.3 (d), 124.6 (t), 124.4 (d) 123.9 (d), 62.8 (d), 53.8 (t),
51.2 (t), 35.2 (t), 33.3 (d), 26.8 (t), 23.3 (q), 22.6 (t), 22.1 (t). 20

EXAMPLE 22 ”@@‘S(Eéﬂlﬁﬁ”z(?@)d M\H-(’r -propionyl-1,2, 3,4,4a,5,10,1
enzo['g]q

Qa- oct ahydro ui nol i n- 7 yl) - benzenesul f onani de 25 22.1
trans-1, 2, 3,4, 4a,5, 10,1 Oa- Cct ahydr o- benzo[ g] qui nol i ne Thi s conpound was

pr epar ed )[s F@ r10DSY 4L ANly1-¢ PB4 KA, 1 Gb- petbhydrg-benmiflduinhelin-7-ylamine
6-trinethyl’sitanyl-1, 2,34, 4a, 5, 10, 10a- oct ahydr obenzo[ g] qui nol i ne i

n

Organi c Process Research & Devel oprent, 2003, 904-12. 30 ESI-Ms: [M-H] }

' H- NVR; ( CDCI 35¢alS0[a5amniYidld148.% (several m 4H), 3.15 (m 1H), 3.0 (m 1H),
(m

2.9 1H),, 2 Bcd . I +3H), 2.55 1H), 2.0 1H, 1.75
1H), (1m6 (2 Né-@s%lﬁ%é?ﬁgﬁéwm 5H)1H- NVR ((Dlr\r/]BO 523): S [E)g]rﬂ |;?0-7. 1
(several m 411), 2.95 (m 1H, 2.8 (m 1H, 2.7 (m 1 H), 2.3-2.6

several 4 - b-bcidhydrd-bén holid)-7-y)4-35 (m
( 1. 0551 3 H)(I-ﬁab %’éﬁo 8 Ai%zi%’g 4%%26 gDCT / gg?OOrSI Oli%[giqu 3?} 2 yt)r ans- (1

(3 4, 4a, 5, 10I599w¥%‘éﬁpﬁﬁlﬁpﬂw‘@8nzo[g] qui nolin-1-yl)-propan-1-one 5.33 g
of trams-1,2,3,4,4a,5, 10,1 Ca- Octahydro benzo[ g] qui nol i ne (28.46 nmmol)

d | ved 70 t et d f
r1 ot hyi ani noPrasegt dpertiBd A5HE SGle 828 SRS IR BE, o
(31.3 mml?ﬂlmsL@ES‘r) nok: 425t‘rEMry‘d!rofuran were added. After stirring for 2 h
t -5C 4 I on
i xture evapordt O (GUEET I B 48, GERDB) 0 88 (& SARET o0 REABTE LT Wit
60 m water. ]’d]@l-brbaml(d; 2kﬁyér11\ﬂaéH)cﬁ%@ 6l7|ér6 %@"ﬂeﬂ")uﬁﬁgm &, 3-89 ter ed,

and e ortat r o 7 b.golen, 2R 7.281 aduct .
. e lﬁﬂ%ﬁ@%ﬁ 3 hdm)ﬁgsuml@m e, ey 2.281 (A o))

trans- 1- (7- Ni 2A8@,2H)q1-88 {1, 1H), 40)(m %d)pP‘l H?;
Ga- hexahydr o- 24 W(ﬁmésglueml[pmp yl )153)5Q@)am3&e @518h¢ (), 5320 (s), 127.0
trans-1-(3, 4.9 1265(%)0%25"?‘(3&“494%(5 HDERTSL A8 41055.87dy, %5k @F 8P3N1-
35.2 (t), 33.3 (d), 26.8 (1), 23.3 (q), 22.6 (t), 22.1 ().
20

EXAMPLE 22
trans-4-1sopropyl-N-(1-propionyl-1,2,3,4,4a,5,1 0,10a-octahydro-benzo[g]quinolin-7-yl)-

benzenesulfonamide
25' 221 trans-1,2,3,4,4a,5,10,10a-Octahydro-benzo[g]quinoline

This compound was prepared as described for (4aR,10aR)-9-methoxy-1-methyl-
-trimethylsilanyl-1,2,3,4,4a,5,1 0,10a-octahydrobenzo[g]quinoline in Organic
Process Research & Development, 2003, 904-12.

30
ESI-MS: [M+H]"
H-NMR (CDCls): & [ppm] 7.1-8.0 (several m, 4H), 3.15 (m, 1H), 3.0 (m, 1H), 2.9
(m, 1H), 2.6-2.8 (several m, 3H), 2.55 (m, 1H), 2.0 (m, 1H), 1.75 (m, 1H), 1.6 (m,
2H), 1.2 (m, 1H).

35 "H-NMR (DMSO-dg): & [ppm] 7.0-7.1 (several m, 4H), 2.95 (m, 1H), 2.8 (m, 1H),
2.7 (m, 1H), 2.3-2.6 (several m, 4H), 1.85 (m, 1H), 1.55 (m, 1H), 1.45 (m, 1H),
1.35 (m, 1H), 1.05 (m, 1H).



one (10.27 mol) were dissolved in 25 m nitronethane. At -5C to -10C, a
mx- ture of 0.71 m of nitric acid (10.27 mmol), 1.5 m of water, and 9.5
m of sulwbuniems@sacid (170 nmmol ) were,added within 30poTErR@S/0118birring
continued for 1.5 h under cooling corﬁ?tions before the m xture was poured
onto crushed ice. The aqueous phase was extracted twice wth ethyl

acetate, éiﬂ (54 48 50FUY G- HayydMasH-bdnzsig]qainetin-tadjrerepans sukf at e,
filtered, the solvent evapor at ed under reduced pressure to yield 2.7 ¢

of the nltrated product as a m xture of several nitro 25 isoners, which was
used in the ssbsg q;tﬂqahsﬂ@smzl@rﬁv@ﬂmmctéwdntddmnzs@mnmhnerﬁ% AEgImels: 289. 1

M 22.4 t 7-

[Oa E]ex ahydr o- \&%gs &Fai’i’gz&HB?)“?té?hi'amlﬁir%ﬁr%ndasﬁ biequently g(; 62g 9f trlethylamine
trans-gl-(7-Ni (Ee@ramnmdsamﬁm @@ﬂgepmhnpwp@c@mmﬁ@dﬂ &1 umAeli iR 10l -
propan- 1- one et #%}dpoqu.#awgrs%eéé%ﬁﬁfr%n&ﬁ%%zwa{lsoaeaemcbf%gﬁéémtéd\ 100

m of net han annous di chl é{ € z% t he
reaction m x- aquealoes smmmwam@deﬂeﬁelreactpaﬁn%tuse BvaPREATRA HLIrYResS: M8Roved,

]'Ehletres:j dfﬁ t,rnﬁﬁth@cacégté\’aa&dl aNdWéﬁ@dlﬁntﬁedltnﬂ?éwdm%bﬁb%nméy@tvmé acetate,
iltere rou ite e s arat e a us e
extracted tw df@d\/@"leﬁ ”@Qﬁ??'“ﬁ@ﬁﬁ% ?I%efﬁg‘p "é’&YBPﬂ'g%e%ﬁ §WP%3ﬁet§yé‘?J@9€@r% dried

over jRgnesi ugnifddbéter) prbtbdter ed, and the sol vent evaporated under reduced

pressure. The e mas purified via WO 2006/ 040178 113
PCT/ EP2005/01§§¥9'§'g a?%%i’?‘gﬁﬂve HPLC (Del t aPak, 40 nm dianmeter) with

met hanol / wat etH-AiMRR@EDCle): qoprd] as el uent to yield 0.04 g of the

6-am no-isoner, 0.1 g of the 7-am no-isoner, O0.14 g of t he 8-am no-i soner,
and 0.19 g of the 9-anmino-isomer. 6-anino-i Soner: S|-MS: 259.1 [ M+H]*
1H NMVR ( CREB3jransSt{(Bhiitfo-8,40%5:. 5.4, 10athexanygrq-2hi- bgng[ng:UB""b%*MeWW@?&ad 2H)
3.55 m ver%m?road 2H), 3.1 (m very broad, 2H), 2.6-2.8 (m 2H),

232 (m 2.15 (m 1H), 1.7-2.0(several m 4H), 1.3 (m 1H),
1.15 (m 31-1). 10 7-am no-isomer: ESI-Ms: 259.1 [MHH]' "H-NWMR (CDCI 3): S
[ppm 6.9 (m 2% trarfs- (8 M4a5l10,) Oa-Bledatiyaro-2Hhben2o[glauinolindry)-propared; 2H)

§15i) ( ml \égr gogp ?13) emmo%er%é‘ss%@egﬁfﬁy m?bgf’rﬁmfﬂ@ At2—5}’C2t08 16@9%&'— m
8- am no- i someture of 0.71 ml of nitric acid (10.27 mmol), 1.5 ml of water and 9 5 mI of sulphuric
20 acid (170 mmol) were added within 30 minutes. Stirring continued for 1.5 h under
cooling conditions before the mixture was poured onto crushed ice. The aqueous
phase was extracted twice with ethyl acetate, the combined organic layer was
dried over magnesium sulfate, filtered, and the solvent evaporated under reduced
pressure to yield 2.7 g of the nitrated product as a mixture of several nitro-
25 isomers, which was used in the subsequent reaction without further separation.

ESI-MS: 289.1 [M+H]"
22.4 trans-1-(7-amino-3,4,4a,5,10,1 0a-hexahydro-2H-benzo[g]quinolin-1-yl)-propan-1-
one

30
2.7 g trans-1~(7-Nitro-3,4,4a,5,10,1 0Oa-hexahydro-2H-benzo[g]quinolin-1-yl)-
propan-1-one including its regioisomers (9.36 mmol) were dissolved in 100 ml of
methanol, 11 g of stannous dichloride (48.75 mmol) added, and the reaction mix-
ture stirred under reflux for 1.5 h. Methanol was removed, the residue treated

35 with 1 N aqueous sodium hydroxide and ethyl acetate, filtered through celite, the
phases separated and the aqueous phase extracted twice with ethyl acetate. The
combined organic layers were dried over magnesium sulfate, filtered, and the
solvent evaporated under reduced pressure. The crude product was purified via



ESI-Ms: 259.1 [MtH' "H NWR (CDCI 3): S [ppn] 6.85 (m 1H), 6.5 (m 1H), 6.4
(m 1H), 3.3-4.2 (m very broad, 4H), 3.1 (m very broad, 2H), 2.55-2.8
(m 2H), W02bechbi76m 3H), 1.9 (m 2q1 H, 1.75 (m 2HpcTAEP2®sOmosi H),
1.15 (m 3H). 9-amino-isoner: ESI-M5 259.1 [MtH~ 1H NWR (CDA 3): S [ ppmM
6.95 (m 1H), 6.5 (m 2H), 3440(m very broad, 4H), 25 3.0-3.3 (m

\2/ﬁ|;y ?rggd( zd%wgﬂ\;g io).C IDENaPaR, 5O mindiaindtbr) with 2reéthalater@Pacetic 95 (m
trans- 4- Isopraﬂﬂ/iﬁs NU?QUBE/{%H @ﬁ%pq{ftl@e §(ag}"ﬁ%l%n?gzolg§ (y’?%ﬁf i S8nmze(15[g] qui n
olin- 7-yl)- @M@Wﬂﬂa‘é amio-isoeed@nd 0219 g obthe 9-amino-isomer.

trans-1-(7-ani no- 4a, 5, 10, 10a- hexahydr o- 2H benzo[ g] qui nol i n-1 -yl ) -

pr opan- I-oneq ﬁ%?s were dissolved in 2 m of pyridine. At 0-4C, 0.08
g of - |SOpr@$)lyN/|sbm13ﬁ‘é+léhl fonyl chl ori de (0.4 mml) wer e added, and the

t t fq | d
Lo and di et HpivESERGHrs [BE.EE fif 08 Inliopla SEHER bgoagngM?mqgggus
| ayer extract (s vewi lread dH)h3.di(at Mgty beearsi2H) 1:6-26% (jﬁrﬁ'@ B@a%’éémvv@‘ﬁ

conbi ned, was h t ef.33f1, dHb, €95 whidH). N aqueous
hydr ochl ori c gi?(ﬁ ?ﬁféj @Z?W%%r%ﬂm 83| V\AD]5 2006 0401)78 114

PCT/ EP2005/ 011091 fate, filtered, and the sol vent evaporated under reduced
presswe to yyehfhdisdh8r: 9 of the product. ESI-Ms: 441.1 [M+rH' 5 EXAVPLE

trans 4- 1 sopreplyMS\eFS:1 HY'B'BLI -1,2,3,4,4a,5, 10, 10a- oct ahydr o- benzo[ g] qui noI|
n-7-yl)- benzgenriR fcmem sﬁndih]lﬁg(rg 0fl), 6.5 (m, 1H), 6.4 (m, 1H), 3.7 (m, very

trans- 4- |sopropyl r,opi on

benzol[ g] qui noll"’ioﬁd7i\§/)r§58éﬁg¥ﬁ'g u?%doé‘—%féﬁ%\%g%gr&aga?e?ﬁg% gso?ved in 7
n  of tetrahsdy afesa0 (sevedalm, 4bf), 1.3NMbdHAreld @13 hy dr of ur an- conpl ex in
tetrahydrofu- rane were added and the reaction stirred under reflux for 30
m n. m of 2 N aqueous hydrochloric acid were added, the reaction
further stirr&anfing-is@meunder reflux, and the solvent renoved under

reduced presspgppmsVabeH m@lHysted to pH 9 15 with sodi um hydroxi de was added
and t he aqueoys hase extr ree i,et

conbi ned orgadﬂb‘p%mg?»)wé r(Balrdfi; ég('av%".t” ﬁ?g‘ﬁb%’r%gém q%iﬁ@? Qg(m -el\;ggld and
the sol vent rgrgadesH), Bhe(m,aehdoreade2H)pRISEA.& (in\2H), QJZSrZ:é(rgeIBH) 1.9 (m,

chr omat ogr aphEHg)r]l %1&8%80?(25?8| |11|q‘5‘| 1V\15t(tﬁ.| %I ohexane | ethyl acetate 1:3 as

9-amino-isomer:

ESI-MS: 259.1 [M+H]

"H-NMR (CDCls): & [ppm] 6.95 (m, 1H), 6.5 (m, 2H), 3.4-4.0 (m, very broad, 4H),
25 3.0-3.3 (m, very broad, 2H), 2.8 (m, 1H), 2.55 (m, 1H), 2.2-2.45 (m, 3H), 1.95 (m,

2H), 1.75 (m, 2H), 1.25 (m, 1H), 1.15 (m, 3H).

22.5 trans-4-lsopropyl-N-(1-propionyl-1,2,3,4,4a,5,10,1 Oa-octahydro-benzo[glquinolin-
7-yl)-benzenesulfonamide

30
1.21 g of trans-1-(7-amino-3,4,4a,5,1 0,10a-hexahydro-2H-benzo[g]quinolin-1-yl)-

propan-1-one (0.38 mmol) were dissolved in 2 ml of pyridine. At 0-4°C, 0.08 g of
4-isopropyl-benzene sulfonylchloride (0.4 mmol) were added, and the reaction
stirred for 1 h under cooling. 40 mi of aqueous 1 N hydrochlorid acid and diethyl
35 ether were added, the phases separated, and the aqueous layer extracted twice
with diethyl ether. The organic phases were combined, washed three times with
water acidified with 1 N aqueous hydrochloric acid, dried over magnesium sul-



eluent to yield 0.0155 g of the desired product 20 ESI-Ms: 427.1 [ MtH]'
"HHNMR (CDCI3): S [ppn] 7.6 (d, 2H), 7.2 (d, 2H), 6.9 (m 1H), 6.7 (m 3H),
3.05 (mwb 2bhe/0421785 (m 1 H), 2.85 (q1141 H, 2.5-2.75 psewreals/omooBH),
2.05-2.5 (several m 4H), 1.8 (m 1H), 1.6 (m 3H), 1.45 (m 2H), 1.2 (m
6H), 0.8 (m 3H). 25 EXAMPLE 24 trans-4-1sopropyl-N-(1, 2,3,4,4a,5,10,1

Qa- oct ahydro'@?é“?iﬁér%?e j (e sbRerft stabordastnamize saducon arassareogeld Hat 1& ane
chromat ogr aphy of exanple 20, 0.0227 g of the secondary 30 anine could be

obt ai ned. ESIgRBhedsduCl MkH ' 1H- NMR (CDCI3): S [ppn] 7.7 (d, 2H), 7.25

(d, 2H), 6.9 g£8rvb: H44161 @M 2H), 3.1 (m 1 H, 29 (m 1 H, 2.8 (m |
H, 227 (m 2H), 2.6 (m 2H, 2.35(m | H, 1.9 (m 1H, 1.7 (m 1H,
1.6 (m 1 H, 1.45(m 1 H, 1.2 (m 6H, 1.1 (m 1 H. 35 EXAVPLE 2

t r ans-g- t pkAMPQE@Eet hyl - N- ( 1- propi onyl -1, 2, 3, 4, 4a, 5, 10, 1

Ca- oct ahydr o- benz i LN ol YA 1 [W0178 115
PCT! EPROET BTATID ORI oI FEa e R G BB RO BE g MCnRT A

t r ans- ( 7-erizenedyliondmide, 10, 10a-

hexahydr o- 2H benzo[ g] qui nol i n-1-yl ) - propan- 1-one and trans- (8- am no-

3,4, 4a,5, 10, 10a- hexahydr o- 2H ben ui.nol i n-J -yl - an-| - were dis 5
sol ved in 20 @d18/Wg p%trai@:”f-ﬁppf@m'é?'[(?r%%'ﬁ‘ylsi‘ ’ai'%’g?')ér'@{bﬁ)cﬁ?%?tﬂwd?ﬁ'enzene

sul fopy! - chl géﬁz@%?mgﬁﬁ-méhzmsmfmm (0268 rtumel) vessie dissolved in 7 e'ddf or 2
h under cooling. i di ne S, ev, [ esl Lt C

bet ween 20 % afgt&%h refpigan. ﬂ%ﬂla(ﬁi@a;bﬁ%%?tgﬁﬁ@dﬁ}ﬁénf |ﬂe%§3§%ﬁ@@%er was
extract ed tw emewdrd adieday/thetrbactiontstiyed ondérmetivdiogaddinminphabek2 Nashed with

20% aqueous citri j i : "4 rerad and
theo sol vent e%lbeéaﬁﬁg?&ggawaé?aggﬁ% g&@éd,’ﬂ?egﬂéﬁéﬁdﬂﬂﬁﬁéﬁ Srd b n@ey

pressure to yield 1.327 of .the
product . MBD: reflgx, andghersplversjremgyvedigndey reqyoed p@@ﬁﬂéﬁv%@ a%usteg to pH d
t ranls?-él-t rif : W%QWEMWW&'Mthﬁ,t% égd@t@,phasééﬁfamecﬂthweb timbenzg[ gl q
ui nolin-7- yl)-benzenesu nam de 22.5 of the : i_ne
from the chr oWih SigtpRl r.ﬂﬁ'}ei qopg)éreng%rgg&g I@ﬁgﬁ&@%@%%?ﬁ@%@%&@ﬁ%@é t he
reduction of gtd, filterddsand theafohteherernoveddTide residue was purified via silica gel
chromatography on chromabond column with cyclohexane / ethyl acetate 1:3 as
eluent to yield 0.0155 g of the desired product
20
ESI-MS: 427.1 [M+H]
TH-NMR (CDCls): & [ppm] 7.6 (d, 2H), 7.2 (d, 2H), 6.9 (m, 1H), 6.7 (m, 3H), 3.05
(m, 1H), 2.95 (m, 1H), 2.85 (m, 1H), 2.5-2.75 (several m, 3H), 2.05-2.5 (several
m, 4H), 1.8 (m, 1H), 1.6 (m, 3H), 1.45 (m, 2H), 1.2 (m, 6H), 0.8 (m, 3H).
25 EXAMPLE 24
trans-4-1sopropyl-N-(1 2,3,4,4a,5,10,10a-octahydro-benzo[g]quinolin-7-yl)-

benzenesulfonamide

From that same chromatography of example 20, 0.0227 g of the secondary

30 amine could be obtained.
ESI-MS: 385.1 [M+H]"
H-NMR (CDCls): & [ppm] 7.7 (d, 2H), 7.25 (d, 2H), 6.9 (m, 1H), 6.75 (m, 2H), 3.1
(m, 1H), 2.9 (m, 1H), 2.8 (m, 1H), 2.7 (m, 2H), 2.6 (m, 2H), 2.35 (m, 1H), 1.9 (m,
1H), 1.7 (m, 1H), 1.6 (m, 1H), 1.45 (m, 1H), 1.2 (m, 6H), 1.1 (m, 1H).

35

EXAMPLE 25
trans-4-trifluoromethyl-N-(1-propionyl-1,2,3,4,4a,5,10,1 Oa-octahydro-benzo[g]quinolin-

7-yl)-benzenesulfonamide



20 isoners of the correspondi ng propionyl precursors EXAMPLE 27
trans-4-trifluoronethyl-N(1-propyl-1,2,3,4,4a,5, 10, 10a- oct ahydro-benzo[ g] q
ui nol i n- Bvoybjedaersenesul f onanmi de 25 Taza suspensi on of peT@P2009/00f001 i t hi um
al um ni um hydride (0.922 mol) in 2.5 n? tetrahydrof urane were added at 4C
a solution of 0.2 g of the 1:1 m xture of trans-
4-trifluoromethyl-N-(1-propionyl-1,2,3,4,4a,5,10,10a-octahydro-benzo[ g] quin

lin- 7-yl)-b | f d d t -4-t4 | 1- |
S0 1.2/ 34) 1208556, (G085 dunangie o oERGBR TRl e AR e e P PE o e
(0.429 ol ) hbeangdle-2H- bé@zd[@]bwdolof-ulyamrom‘epn%tand frangr(§-emir®-ni nut es at
10C, 1 nL t Mt th
oS due Lt eat St4R S R0APETRI O 2R oL AERM NS AR IR era e 1
reext rgct ed V\s@lvedjmaotml mmldeue, AbPrd € HB7S @@%TW@@”@J’F‘@@M’Q‘EHZ&%%”‘&Y‘ ed over
magnesi um Su'f ? %e de‘eﬁﬁﬁ%n%&b‘i’e%&e@%u% re3BtiGVanRidabed hlmﬂ@f ccb@irahgced
Utte

pressure. The® was purif i a pre

(conpr essi on Epmdmmwae)@vamorw&d land Bhariegid é.‘ﬁr\i/i’@git'))“‘?fg ﬁt@"eén&\fl)eo{ﬂla@HFou%ghm sting
of methanol / uabeh dndQichlanet mheadusbusajer vidsantraoied wicemdth, My (8-

f f o o)
20067 631017éa‘i@mywemep§@egm%%m5 enges redhédith 209 a5keols LRAEY,

no- 5, B 7, 8- t efri@dyekrandiebiunadiefate fixérpd Aaridstop solygit-dveporaatbunder sedurede,
hydr oc?ﬂ oride 5 A m xturlqe; 1(3‘{ 7 q of the product. 67.1s

N-((S)-6- AIIyP'éﬁ??H'@tgy@ 2te(%? H 8ro- nawl!ﬁ%aﬁ yﬁ) 4-i sopropyl -
benzenesul fong&l-dﬁs(1@87nﬂM]0 26 mml) and 10 %pal | adi um on carbon (25
ng) in a msture of ethyl acetate (12 m) and nethanol (3 m) was

hydr ogenated overnight. The catalyst was filtered, and the sol vent was
removed uBXAMRIFE26m 10 to yield an oil. This oil was dissolved in

destilLkLed (tABudrbmneMyANA 1 fpeapyin P54 @b, 5, 1 tieadtaiatdeotbElCto[glguipolided. Thi s
sol utlllén 5\%@94 % |sg't?8eqt owg)? eld the deally- lated product (60 ng, 61

% . ESl-W)bgmse@Spm H NVR (DMBO-d6): S [ppni 10.2 (bs, 1H), 8.2 (bs,
1H), 7.7 (d, 2H), 7.4 (d, 2H), 15 7.0 (d, 1H), 6.9 (d, 1H), 6.8 (s, 1H)),

2H)7 ( E]XAI%/:;DLE %g%m | 6_%-3p02.|n£i Werd Bhtainéd ¥romlhe chidmatbgraphi® puliftatioh.cf (d,

i propyl ani no- Fexﬁm‘pleBﬂ which Hpenrben diserurtion o8 agk | mixtureqs o, fr and 8-

20 isomers of the corresponding propionyl precursors

EXAMPLE 27
trans-4-trifluoromethyl-N-(1-propyi-1,2,3,4,4a,5,10,1 Oa-octahydro-benzo[glquinolin-8-
yl)-benzenesulfonamide

25
To a suspension of 0.035 g of lithium aluminium hydride (0.922 mmol) in 2.5 ml

tetrahydrofurane were added at 4°C a solution of 0.2 g of the 1:1 mixture of trans-
A-trifluoromethyl-N-(1-propionyl-1,2,3,4,4a,5,10,1 Oa-octahydro-benzo[g]quinolin-
7-yl)-benzenesulfonamide and trans-4-trifluoromethyl-N-(1-propionyl-

30 1,2,3,4,4a,5,1 0,10a-octahydro-benzo[g]quinolin-8-yl)-benzenesulfonamide (0.429
mmol) in 2.5 ml tetrahydrofuran. After stirring for 5 minutes at 10°C, 1mL water
was cautiously added, the solvent evaporated -and the residue treated with diethyl
ether and water. The aqueous phase was reextracted with diethylether, and the
combined organic layers dried over magnesium sulfate, filtered and the solvent

35 evaporated under reduced pressure. The crude product was purified via prepara-
tive HPLC (compression column, Delta Pack 40mm diameter) using a gradient
consisting of methanol/ water / 0.1% acetic as eluent; fraction 3, m=31.9mg (8-
isomer), fraction. 4, m=22.4mg, fractions. 5-7, m=22.5mg (7-isomer),



20 benzenesul f onam de, hydrochl ori de

4- 1 sopropyl -N-((R) - 6-propyl am no-5, 6, 7, 8-t et rahydr o- napht hal en-2-yl ) -
benzenesuwbaen@n4oes( 150 ng, 0. 39 mmol 1 nd propi onal dehyde/rpd@sph1090. 58
mmol ) were dissolved in THE (20 m ). Acetic acid (30 pl, 0.58 nmol) and
sodi um 25 tri sacet oxyborohydride (165 ng, 0.78 nmol) were sequentially
added to the reac- tion mxture and stirred overnight. The reaction m xture
was concentrated and the residue was dissolved in H20 (10 nm) and et hyl
acetate (BEXAMPLE &jth NaOH (2M the ph was adjusted to 9. The organic
phase wast( . Ainfrb-5,8 17, S tbtanpdronmEphthalesi 2:i) -4 s dpaoyl-benzereseifonaanide,

evapor at ness to yield an oil (95 ng). This oil 30 was dissolved in
destill ed"‘m%'f%éerﬂ) and a few drops of concentrated HCI were added. This
sol utigpn was | yophilisated to yield the desired product (92 ng, 54 %

ES| - MB: 429. 2 Melle of (@)"87& §8)6,7, 8.1t rollQap%tKaﬂeni )4 %}ci‘r?
7.7 (d, 2 g, @‘%"
1H), (3 1- ;D 9 !Qenzege@qlfggz@ld@rﬁm@m)g Ofgsmme%av %fon@"admo (FRrborRs 1 7 (m

SH), 1.2 (d, 1@5‘%@ apm%é rbof @l‘f’%l ac@fé’twm(bn%&ﬁ@ﬁdlQﬁﬂﬂ?\ﬁaéwdrogenated

i ffl’ 5. 6. 7.5 tweraisldTte RENSRUP ITTR 400 SOl e o BNSL HRLET PSR de,

hydrogl ori detof:yiélé 8RN PTHis il (aSHissolped mdestilaud-/&) BO/m!) @ntetfew digps of

r o- napht hal en- zene i . -
pr opi onal dehyeROceq %a 11?'&8 a@%qoﬁﬁ%gﬁ&g@g “';&?E}@%Bﬂmg eal,&’ceti c
acid (19 pl, late?ﬂpromxit)(smn@ §tb(%)um trisacet oxyborohydr| de (75 ng, 0.35

nmol ) were seggfgl ? to the reac- tion mxture and stirred
over ni ght. ion mx ure was concentrated and the _re |due

di ssol ved in HROMR(DMEP-dich lepmy (10 adee.diHt: {840, W (¢ 3@ (Ql\&'\‘,'\ﬁo t he
ph V\ﬁif_hadj ustgg (Pt ereg-@@j quegnggs RARSE7 WA S1HHCRA (81, oH), 2I7i(egd3aY,exr1 (agne-

sium sul fate orated to dryness to yield an oil (95 ng).
This oil wastd) §so("0eﬂ")i ﬂ%@s }led HHO (30 M) and a few drops of

concentrated HCl were added. Th| s solution was |yophilisated to yield the
desired prod ng, 25 % . ESI-Ms: 429.2 [I\/H—|]+ 15 1H-NI\/R (DIVISOdG) S
[ppr’r] 10&@&%—‘35}-@199(% 1H), 7.7 (d, 2 4 (d, 2 0 (d, 1H),

9 (d 1N} (RB6 Bifrepylaijno-R64.&-ietranygro-ngphtha eg—%yﬁ 4-g39propyt-g (m 2H), 2.5
,\m + PplrdrButdibmide, hybfBcnibhle 1.2 (4. 6H, 0.9 (1, 6H. EXAWLE 31 20

uor onet oxy enzenesul f onyl am no) - 3, 4- di hydr o- 2H pyr ano[ 3, 2- b]
pyridi n- 3-yl]-propi onam de
4—Isopropyl-N-((R)-6-propylamino-5,6,7,8—tetrahydro-naphthalen-2—yl)—

benzenesulfonamide (150 mg, 0.39 mmol) and propionaldehyde (42 pl, 0.58
mmol) were dissolved in THF (20 ml). Acetic acid (30 pl, 0.58 mmol) and sodium
25 trisacetoxyborohydride (165 mg, 0.78 mmol) were sequentially added to the reac-
tion mixture and stirred overnight. The reaction mixture was concentrated and the
residue was dissolved in H,0 (10 mi) and ethyl acetate (50 ml). With NaOH (2M)
the ph was adjusted to 9. The organic phase was separated, dried over magne-
sium sulfate, filtered, and evaporated to dryness to yield an oil (95 mg). This oil
30 was dissolved in destilled H,O (30 ml) and a few drops of concentrated HCI were
added. This solution was lyophilisated to yield the desired product (92 mg, 54 %).
ESI-MS: 429.2 [M+H]
H-NMR (DMSO-ds): & [ppm] 10.2 (s, 1H), 9.9 (bs, 1H), 7.7 (d, 2H), 7.4 (d, 2H),
7.0 (d, 1H), 6.9 (d, 1H), 6.8 (s, 1H), 3.6 (m, 1H), 3.1-2.9 (m, 6H), 2.8 (m, 2H), 2.5
35 (m, 1H), 2.2 (m, 1H), 1.7 (m, 5H), 1.2 (d, 6H), 0.9 (¢, 6H).

EXAMPLE 30



31.1 (5-Oxo-tetrahydro-pyran-3-yl)-carbam c acid benzyl ester 25 Foll ow ng
the sanme procedure as described hi exanple 11.1, 6H pyran-3-one (5 g,

50. 96 mMmoWP 2006/0@2€1 2 (5 M) was treatﬁ? wi th bi smut h nietratreoosentoahydr at e
(5 g, 10.30 mmol ) and benzyl carbamate (8.5 g, 56.22 mmol ). Purification of
the crude product by flash col umm chromat ography (heptane: ethyl acetate,

3. 1) gaven (i$e- bxaré@l&ﬁiﬁa@msd 8(t8tréﬁydgo nédiithalas-2ayl)sbisoptapyt oi | . 30 MS
(ESI+) mz =25 (400 MHz, CDCI3) S 2.67 (dd, J = 16.6, 2.5

Hz, | H), b@zs%sewfengm"de 'i%deCh'O%d% Hz, 1 H), 3.84 (br d, J = 11 5 Hz, 1 H),
3.92 (dd, J:118 2.7 Hz, 1 H, 3.99 (d, J = 16.1 Hz, 4.06 (d, J

=16.2 He, 7.35
5H) ;' 3C NVR (F%?(?p 'N&@r%"@%ﬂ#" %%ig}teé%dmsréé@t@éf 8%5 128, 1(?] 20),
128. 2,5 128. 5 h@@enedBBnomideS30 g, 8018 mmof) and peepienaldehyde (42 i, 0.58

3, 4-di hyd 7- R
n- di hi/d?/nrg nf”ﬁ"ﬁ? V%i‘f&_twve%qghﬁﬂ@b]rﬂym@tﬁ@a-&ext@;g gmﬁ %gg SE/ 040178 118

PCT/ EP2005/ 01risadetoxyboesthydiidm(7§img 53 Braal) wersaeHHe A\ 982 10) the 263G ¢

?g%g benzyl, fﬁérﬁﬁyﬂr@%nﬁ%r@d ot@ralght. e rdadiieh Myiktuds Waslbondehfratdrindi tHeone
g,

) t I d
seal ed vi al afesmﬁ(l‘l’qgcﬂqgsﬂb’aeﬁﬁ'hhgqgga mr%]r\lﬁi?eélgé a\%@% @?{“'WE@N?’?’% anldnt ﬁe
r efﬁ' 1% ?gr ;teZtOrlfé;lﬂm WaSadliusie ko edThenorGhiliChRaseas sepagatadcdrimi)mae;wmnaag ?gf_led
Wi sat u v,
Purification Wn&pifo{:’eeg@!%{a&? &é}épgﬁg{)& cg%regrgré?%'g{d arl:a? | ?l %adﬂp
( hept ane: et hylvasdissalved mades)mea:f ) RSamB arwl ﬁtfaw@rqpsmfpoomra@ H@hw&re of

benzyl 6, 8- di .
10 product al G ol ashSrAiRatats Bhhe dodce oo R 22wl a . 3.

yl carbanmate aES 1429€dNU‘¥|] A smal| fraction of each was isolated to
afforﬁj%fu' | %NW(@MS@&J)W nBYl(s, 1 éﬂgg(bs 1H), 7.7 (d, 2H) 7.4 (d, 2H),
i

3,4-di hydro-7-nitro-2H rba id 15
MG (ESI %) nf 279 dgtih 6 [eﬁlq_"m? mﬁk?% oI S e B BB e M2y 2% 57

3.5 Hz, | H), (g ﬁ4 Qw(mmﬁ)leum,sa)am 6H),19.9 (t46idb (s 2H), 4.39 (br S 1
H) , 502(brs H), 0 (s, 2H, 7.33 (m b5H), 7.90 (d, J = 2.0 Hz, 1

H), 8.98 (d, J:20Hz I H); 13C NWR (100 MHz, CDCI3) 8 34.9, 43.7, 67.2,
68.7, 118EKAMBRAE 31 (2C), 128.3, 20 128.5 (2C), 135.8, 137.2, 143.6, 148.0,

150. 3 15?}%-(4@?%5&1&)‘?%&6&%6&1% iaNiRRo)- @4—0@%/43(?2H% refh@Z—bN)ynaih-?fS 0,

24. 292 F 5.00; N, 12.23; 0 2 enzy
6, 8- di hydBO’J]SWﬁP'PF@ﬂ“S‘ﬁ- pyrano[ 3, 4- b] pyri di n-5-yl -carbanmate: |ight yellow

31.1 (5-Oxo-tetrahydro-pyran-3-yf)-carbamic acid benzyl ester

25 Following the same procedure as described in example 11.1, 6H-pyran-3-one (5
g, 50.96 mmol) in CH,Cl (5 ml) was treated with bismuth nitrate pentahydrate (5
g, 10.30 mmol) and benzylcarbamate (8.5 g, 56.22 mmol). Purification of the
crude product by flash column chromatography (heptane:ethyl acetate, 3:1) gave
the title compound (8.11 g, 64%) as a colorless oil.

30 MS (ESI+) m/z = 250.1 [M+H]"
H NMR (400 MHz, CDCl3) 6 2.67 (dd, J = 16.6, 2.5 Hz, 1H), 2.75 (dd, J = 16.6,
5.4 Hz, 1H), 3.84 (br d, J = 11.5 Hz, 1H), 3.92 (dd, J = 11.8, 2.7 Hz, 1H), 3.99 (d,
J=16.1Hz, 1H), 4.06 (d, J = 16.2 Hz, 1H), 4.30 (br s, 1H), 5.10 (m, 2H), 5.19 (m,
1H), 7.35 (m, 5H); 3C NMR (100 MHz, CDCl;) 044.1, 47.9, 67.0, 69.3, 74.9,

35 128.1 (2C), 128.2, 128.5 (2C), 136.0, 155.4, 204.7.

31.2 Benzyl 3,4-dihydro-7-nitro-2H-pyrano[3,2-b]pyridin-3-ylcarbamate and
han-ul & R.dihvdra.2-nitra-5H-nvrannl3 4-blnvridin-5-vlcarbamate



25 solid M5 (ESI+) mz = 330.1 [MrH'. 1H NMR (400 M—lz CDCl 3) 8 3.96 (dd,
J=11.9, 3.2 Hz, 1 H), 4.07 (dd, J = 11.9, 2.9 Hz, 1 H), 4.80 (d, J =
17.4 Hz, vwoHpos/odo®d (d, J = 17.4 Hz, ]11:5'; 5.00 (m 1 HpcT/EP2003/0(th91J =
12.3 Hz, 1 H), 5.17 (d, J = 12.3 Hz, 1 M), 5.38 (d, J =9.0 Hz, 1 H), 7.35
30 (m 5H), 8.61 (d, J =1.6 H, 1H, 9.29 (d, J =1.9 H, 1 H: 13C N\R

(100 Wz, CDOI3) 6 26. 7 67. 3, 68.8, 69.8, 128.1 (20, 128 3, 128.5 (20,
130.9, 131.8, 135.8, 143. 2, 155 e

Cl6HL5N305: OA Ssﬁm%of (§-0xp- ah iro-pyrarg V%%gg’i‘ﬁ%ga@be”‘?}%%g 2omesy
4.80; N, 12. 5fimdl) artB1-Akthy33, =dinfro-2-pyridone (660 g, 3.31 mmol) in methanolic am-

B | hyd ?Xdé%qntardﬂvé&rg%%% ety g pEka Ral sl e R ARETRE gt (6

2006/ 040178 1{/as REH dopRentEted m@lhe rAswtm ms@uewaeé#w ved in CHxCl,. The

3, 4-di hydro- 7- I
e R A B A o asooraioami b

26.23 mol ) i NagsQaIel ¢80ty \ﬁé@ﬂ@qtiOﬂPéwearf%s%‘%%&'dyg&mﬁfom#%a@&wc aci d
(45 m) was added, %@eé@h&%&k@ﬂad@é’cef 81} Aesrded b immigdrea? . 50G66R1md, 64%)hen at

roomtem5 erature Ivent e re rude

m xture vvaspdpﬁbe%| %di'hm“tﬁi@[ozg %%@{P '?%W?rgﬁ@ggeqﬁe%%@:m xt ur e
adj ustgd to pE‘m;bQ.Ct é{}bﬁ@leNbéh@rB&edhhydrmi—nlbﬁd—QHprwm? 24bjpymidiE3< he Iayers

t he organl c pha washed

evapor at ed. THE?2 eb@é‘?az%@s%@Ortﬂd@étsé:é\&gd(@%}wéagﬂeﬁ%%géon%aa%%ﬁt Ne 'Sol uti on
cool ed to OC. cRsamapictngtionchl oride (4,54 10 m, 52 nmmol) and triethyl am ne
(7.22 mM, 52 mol) were added and then the mx- ture was allowed to reach
20C and stl rr%gmf Olé;dgd?\ Qf e7Thgrosol ut i P‘&ﬁ@ g-yhgargéﬁé%i Xﬁ?éyé\at h 1 N
aqueous Hd gy ihgeraeloniyyordii-exse

dri ed,£Na2SO itk i@y gipoE 3B6d- Mh—FIW'BdI ate recrystal lization in acetone gave
apurefractl n of 6 OY{s [ 15

yl') propi onanmi E '\é 24‘&) Mk@/é:Béf g\%o qu1 §5311.r5.)t1§') ?‘l’ga/&"rﬁle?géhal ni ng
mx- ture was §3quzeqq dzzsc(scm)omc(gramw @ﬁZébrls, aH),§=10 (sheb),and3 énhy|

acet at e, | rd anot her portion of

N- (6, 8-di hydr(?- L7hBEQﬁ%6p%§t§%bﬁ?(g] pyri g—lzafl@?yl i onam de (1.15 ng,
17% for two st'&psiMRdO MHz, CDCls) 5 34.9, 43.7, 67.2, 68.7, 1186 12 .2 (2C), 128.3,

N- (3, 4-di hyd 2 | de (445 ny,
7o/§fo EOyt{Agzét§gb§oTs%|_%H\§Z?SQh§6l ;I‘gﬂ@WHOCQ r15§z1y ) pr opi onani de ( g

i tro- 2H pyr andir@l. Zatsdpipr iCdsHsN-8s/ ) 98- %I%A&q"ﬁ (% 2@58( %@%Q)FW@ C.0252.1
[ MeH] + 58.76: H, 5.00; N, 12.23; O, 24.12.

Benzyl 6,8-dihydro-3—nitro-5H-pyrano[3,4-b]pyridin-5-yl-carbamate: light yellow
25 solid
MS (ESI+) m/z = 330.1 [M+H]".
"H NMR (400 MHz, CDCls) § 3.96 (dd, J = 11.9, 3.2 Hz, 1H), 4.07 (dd, J = 11.9,
2.9 Hz, 1H), 4.80 (d, J = 17.4 Hz, 1H), 4.94 (d, J = 17.4 Hz, 1H), 5.00 (m, 1H),
5.13 (d, J = 12.3 Hz, 1H), 5.17 (d, J = 12.3 Hz, 1H), 5.38 (d, J = 9.0 Hz, 1H), 7.35
30 (m, 5H), 8.61 (d, J = 1.6 Hz, 1H), 9.29 (d, J = 1.9 Hz, 1H);
3G NMR (100 MHz, CDCl5) 5 46.7, 67.3, 68.8, 69.8, 128.1 (2C), 128.3, 128.5
(2C), 130.9, 131.8, 135.8, 143.2, 144.1, 155.8, 160.8;
Anal. calcd for CqeH1sNsOs: C, 58.36; H, 4.59; N, 12.76; O, 24.29. Found: C,
58.46; H, 4.80; N, 12.59; O, 23.98.
35
31.3 N-(3,4—dihydro-7-nitro~2H-pyrano[3,2-b]pyridin-3-yl)propionamide and
N-(G,8-dihydro-3—nitro-5H—pyrano[3,4-b]pyridin-5—yl)propionamide



"H-NVR (400 MHz, CDCI3) 8 1.14 (t, J = 7.6 Hz,

2H), 25 3.08 (dd, J = 18.3, 4.0 Hz, 1 H), 3.35

4.25 (m Wwopoc4668 (m 1 H), 5.57 (br. s, 1 H),

9.01 (d, J =2.0 Hz, 1 H). 31.4 19

N- ( 7- Am no- 3, 4- di hydr o- 2H pyr ano[ 3, 2- b] pyri di n-3-yl ) - pr opi onam de 30

N- (3, 4- Di hydr 1 45 ny,
é’méﬂté &% gbul% 6{&&&%{ %ﬁ’%‘p?ﬂaﬂo%%b AdR W%%a{e‘l 2

1.76 nnDI) solved'in e

mol ) was adamlberﬁybts Bestiuidro-Aitra-Riuyeanpkd +hiridinep-y 6%“ Bmﬁ %@054 %en t he

solvent was r§g Jﬁ&LMrGQVCIV@@HHWaIEﬁrré@mMﬁd 38% WMBY it hestiel ackil(45n et hyl
acetate and vvas

ccessi vel S and ter The
organic | ayer"@M&%@@ﬂr Eoe §%tM§‘S P“’I’%?'E %tfr%’(ﬁl ?;(b G ‘a%\ 'Féelatd? org mt e and
evaporat ed t op@hfipé fortd1e THerdll@nts were then removed. The crude mixture was dis-

00% a5 a pal 2 yer Vs sy T RUE BB sg i mbis BRORINE B30 550 ™

El]r [ 7; I( gl- Ir i3f | R Qmmmwxsomeurgexfm skpamatioraof thte)aysr&lihﬁ ¢rgenio pheEPWAANO[ 3, 2-

N% ami no- 3yw¥a%€t}v8m9§$3%r§fho[@%“%; Dfing|YARbiAtka. The rsidus was, g g (100
0. 45 nmol jolvedsindTids (46@ miharcHhe splu§oR pa@lﬁétqﬁ (PZ@O'ﬁW' chigrige (4.5

A(trigl ded
(11 | vor oGy ROXRAGRTRA/IBRIo 710, 82 rkOPubre AUdeR dIhan esmidde

irri'ng at roomt [i?er at ure %\gg_rg t” t he reaﬁtlon
m xture was t&tﬁﬂ@@ﬁtﬁ"‘a‘ﬂ@éﬂ%ﬁédﬂ R Coand sireesh be T ﬁgo tign Was vgghe
chr omat ogr aphgu&lésg\\,éw aahael agﬁ@d%@lal §3BEEd &3ued)s HareQ aadiwatére Thenmpound

[VEH | Exavpoigads ] et Su hrbedef indfre Fritalifion i 0 1

[ MeH] EXANPRIGEBS | etff"eézf’”leg
hydr o- 2H pyr anedtdn@ gbyey pdienfrstiph of N4(6, Mlbmr@@amr@léh’ﬂmwm Adlpyiidinsame

R{?;e rﬁoag gﬁ%ﬁéh Bg,ql. dﬂg@ﬁ@%ﬁf&@% s)OéE'éWHI?e 841idC THE femaining mix-

- 3- (100
ol il By b (0 ™
Islopropyl bﬁnze@tsybftﬁéwbH?:\ @Hagﬂ Qas tdafded Zﬁothﬁmdrtlori%frm-f(ﬂi gafitiyaro-By flgsh
COol - um cnronmato anol e un
(85 my, 47% ngo- %’#QSEX@ Hd‘[‘%é pé?pé‘b’}a"ége g'? %ﬁ‘\é Rﬁ E[MS?‘?H%%R%M 1
[ MEH " 25 EXAMBLA&EdBgdns-1-ditoH- pﬁ)and[;%Fa-b]gmdgn-B-yl)proplonaml e (445 mg, 7% for

p;nraltg gt C%/;)“%?g%ﬁgﬂgssgg;hﬂg%ﬂp noj - 3, 4- di hydr o- 2H pyrano[ 3, 2-b]

3H), 2.21 (q, J = 7.6 Hz,
(dd, J = 18.3, 5.5 Hz, 1 H),
7.93 (dpci/Ep2dos@1tda1 1 H),

N-(3,4-dihydro-7—nitro-2H—pyrano[3,2—b]pyridin-3-y|)propionamide:
MS (ESl+) m/z = 252.1 [M+H]"
'H-NMR (400 MHz, CDCls) 8 1.14 (t, J = 7.6 Hz, 3H), 2.21 (q, J = 7.6 Hz, 2H),
25 3.08 (dd, J = 18.3, 4.0 Hz, 1H), 3.35 (dd, J = 18.3, 5.5 Hz, 1H), 4.25 (m, 2H), 4.65
(m, 1H), 5.57 (brs, 1H), 7.93 (d, J = 1.9 Hz, 1H), 9.01 (d, J = 2.0 Hz, 1H).

314 N-(?-Amino-3,4-dihydro-2H-pyrano[3,2—b]pyridin-3-yl)-propionamide

30 N-(3,4-Dihydro-7-nitro-2H-pyrano[3,2-b]pyridin—3-yl)propionamide (445 mg, 1.76
mmol) was dissolved in ethanol (80 ml) and SnCl»*2H,0 (2 g, 8.82 mmol) was
added. The resulting mixture was refluxed for 8 h and then the solvent was re-
moved under vacuum. The raw material was dissolved in ethyl acetate and
washed successively with 2 N aqueous NaOH (2x) and water. The organic layer

35 was dried (Na,SO,), filtered through a pad of celite and evaporated to afford the
crude N-(7-amino-3,4-dihydro-2H—pyrano[3,2-b]pyridin-3-yl)-propionamide (390
mg, 99%) as a pale yellow powder.



Fol |l owi ng the sane procedure as described in exanple 31.5, a portion of
crude 30 N-(7-am no-3, 4-di hydro-2H pyrano[ 3, 2-b] pyri di n-3-yl) - propi onam de
(95 ng, OW@200emavi73 i n CH2C 2/ pyri di ng @11 (10 M) was trceareahsioitonl
4-((S)-2-fluoro-1-methyl- ethyl)-benz A8sul fonyl chloride (132 ng, 0.55
mmol ). Purification by flash colum chromat ography (CH2CI 2: MeOH, 97: 3)

gﬁ\r/ne gge i_% ffﬁﬁ%‘i’orﬁ%@@xﬁ%nz@ﬁé@ulﬂf aﬁﬁrﬂﬂ-ﬁdﬂhy@r@@%&@n@t&@ as a

N- ( 3- Pr opy!| ariilpwidB- 3:YH1DIﬁ6}¥d<Pféﬁnﬁiiﬁpyr anol 3, 2 b] pyrl di n-7-yl)-44rifl uoronet hox
y- hen7cnonl df nnnmrla WO 2006/ 040178 121 PCT/ EP2005/ 011091 To a solution

of N-[7-(4-trifluoronet hoxy benzenesul on i h
pyr ano[ 3, 2- b]Aypettian f theypW-if y(dé@g %510%65}&%1'39 E (20 m)
was %gded grﬁ}BﬁYbﬁ&nljdelYHWﬁ\EHﬁf%?m%I) Was d?sse&emtrocm@lﬂdymdm mgxtzom) was
stirred at roomtenperature for e i ng
careful |y | N amidgtuorempthogy) H?')‘Z%Hlf‘i’Wéﬂ"'?rl\{% Q’@th'r ?#S”@Iﬂ?’ Sy%&(%gs heat ed
at reflux forgdy \WlseTN@erss(ﬁHJ'g étlrmnwﬁpMMredVéMQMMUMBnarmmlea wase
agueous m xture was H 8 . .wi i.| uted
with CH2Cl 2. %ﬁ?tﬁtﬁgﬁni het%'(%f:g g th%l% %e%%gﬂ‘g%ﬁ?"%%rﬁﬂg??s'n. c
phase and ev ,8L,iCHLOH) Waﬁ)tgavgttimxilt@e@mnwndK%@gnﬁ7%601t%tﬁpﬁa31 Awmdch was
purified by f ﬁ%h col UH{” chromat ography (CH2Cl 2: net hanol, 97:3) to give
the t1%1e co h , 78% as a white anorphous sol i d. M5 (ESI+) mz
432.1 [mmMS(ESNW/@ma\MH\MﬁDG 3): S (ppm 0.92 (t, J = 7.3 Hz, 3H),
153(m2H) 2.69 (t, 1 H J=7.3 H, 2H), 2.78 (dd, J =16.9, 6.5 Hz, 1
H, 3.10 (dd, J = 16.9, 4.8 Hz, 15 1 H, 324(m 1H) 3.96 (dd, J = 10.8,
6.4 Hz, 1gXAMPLEI® (m 3H), 697(d J=1.7 I—Razz727d\] 8.3
Hz, 2H), “m"[7144]gbprobytbénzknbsulfonylamlnoa mdmudroﬁfi-pwam b]pzmq;m-3ﬁz>lﬁA|vPLE 35
20 4- Isoprq%g%g 3- propyl am no- 3, 4-di hydr o- 2H pyr ano[ 3, 2- b] pyri di n-7-yl) -

benzehesuP Fol l owi ng the sanme procedure as described in exanple 34,
N-[ 7- (4-isopropyl - benzenesul fonyl ani no) -3, 4-di hydr o- 2H pyrano[ 3,

2-b] pyridin- 3&%‘% |ona ﬁ?ed@éfgﬁgs Ed%un | k)5 g fghgn(oq;grdge) was

treated with cati on t he crude
product by fl Bs(-amihondm- dlhydma&l-bgyrap@lﬁ 2-ploydin- §'YHER"ﬁ%iH%€I‘m'd9f1@9 Mdave t he

title conpoung 4650mBH in 81L,8/pfTide WhiRE nlyWis tredteuaitial i d.
20 isopropylbenzensulfonyl chloride (130 pi, 0.72 mmol). Purification by flash col-
umn chromatography (CH.Cl:methanol, 97:3) gave the title compound (85 mg,
47% for steps 31.4 and this step) as a gum.
MS (ESI+) m/z = 404.1 [M+H]"

25 EXAMPLE 33 . _
N-{7-[4-((S)-2-Fluoro-1 -methyl-ethyl)-benzenesulfonylamino}-3,4-dihydro-2H-

pyrano[3,2-b]pyridin-3-y|}-propionamide

Following the same procedure as described in example 31.5, a portion of crude
30 N-(7-amino-3,4—dihydro—2H—pyrano[3,2—b]pyridin-3-y|)-propionamide (95 mg, 0.43
mmol) in CH,Clo/pyridine 9/1 (10 ml) was treated with 4-((S)-2-fluoro-1-methyl-
ethyl)-benzenesulfonyl chloride (132 mg, 0.55 mmol). Purification by flash column
chromatography (CH.Cl:MeOH, 97:3) gave the title compound (100 mg, 55% for
step 31.4 and this step) as a gum.
35 MS (ESI+) m/z = 422.1 [M+H]"

EXAMPLE 34
N-(3-Propy|amino-3,4-dihydro-2H-pyrano[3,2-b]pyridin-?-yl)-4-trif|uoromethoxy-

hanzanacnifanamide



m

5
e
)]

-b_
+
N—r

z = 390.1 [MrH® 30 'H NVR (400 MHz, CDCI3) : S (ppn) 0.92 (t,
3H), 1.23 (d, J = 6.9 Hz, 6H), 1.52 (m 2H), 2.69 (t, 1 H J =
,2005/048176dd, J = 16.9, 6.9 Hﬁ ,  2.93 (mpct/eprroos®11091 (dd, J
Hz, 1 H), 3.28 (m 111), 3260 (m 1 H), 3.92 (dd, J = 10.8,
Hz 417(d J=10.1H, 1 H, 7.02 (d, J =2.1 H, 1H, 7.30
J He, 7.71(d, J =83 H, 2H), 7.79 (d, J = 2.0 Hz, 1 H).

' EXAMPLE 36_4 OH-
~met hyl - et hyT9 a%W@%P@ﬁ%ﬁ?‘é&"ﬁ'&"?ﬁ%ﬁ%’?’ﬁ zgnpsufonyiaminol 3 - dinyargrat
7-yl)- benzeneﬁyramd[aaanjpwndm -3 20aBer0de 3117, @’@W‘EPQ@GBT'GH%&‘")W | owi ng
the same proc?‘?é’ e[geo}@@vw fér@eerfaz@fW@ %ﬂnow\'aﬁc?tr{e%&(@w%sfslntr@a@t

e

Y15 B opi on WS o aHoTBS BoHNg Y AR h 1 M.

-yl }- 5ropi onmrdfen(peﬁﬂun@dm éQ?‘tWﬁ’é

BHSTHF 5 (2. 348 (8 i) 3 tpe Pésidrigosiien vk Hea@adcatudfwmndhctrh@;omt ash
col um chromat og- 21 Pn nmet hano|

the t d (50
ng, 52% as atlQmWQ%COQiQﬂ foer Oomewegial'yferﬁhf agug%lgs '%%‘Ff/ﬁlyﬁa% aﬁww pgwn (
CH3OH d4) w(ttﬁ’@rn NQ@%o(dtuonJaﬁd Hildtehiaith3),Cl.1 SkBaration dEthe. I@/erﬂ,(mrﬂag 3H) |

é nggm 2 @\leg§0(4)rﬁf ﬂj_q_ﬁ)l_PgaﬁIC af;énnkq ﬁykgpoziao’t?%g &Q}g%olj%wgé?_'z%?e érﬂﬁ nf? 3418ml

1 H, ¢ 43 (dtenél whizh2vadzpurifiedHpy flasi golgmin cbrcmalogapﬁy (QHAG;methasolk d, J =
8.3 He, 20 Y 9{@?@.\@% t'ﬂe%P%r%B'End Btthg, TogBrad Dinitd afforprbBsYMPLE 37

4- xazol - etrahyd ro-napht hal en-2-yl) -
benzenesul f onM$ ES16trefz ‘1432311[M'b|ﬂhm de coupl ing; follow ng a procedure

descri bed abo 25b@nPk gpfmo.0Y (ield:7.4 H273M), (1€ /?nfitl-gpzag (Renoval
f the BoC (tai (MR FooMAz ol
ot ocedure as Sawﬁm@éﬁﬁ%ﬁ” P o SR oI B B0k, L AR 4803 )

Hz,
. 8,
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?%3%6)59 g i. ?) Oﬂ/q) 56k (@@IJ 183, 6/&H£$H) e (mA9), mgmu,;q 11]('—|— NMVR
= m
AH), 6.98 (d, ZHjH) 6’25%(3 f‘n BZ?EF)Z 20’(741@{ 2'5’?05%(9%4(&3 87%%
2.72 (m 3H) 2HR. 16 (m 1 : 63(m 3H), 0.91 (t, J =7.3 Hz, 3H)
EXAMPLE 35
20 4-Isopropyl-N-(3-propylamino—3,4-dihydro-2H-pyrano[3,2—b]pyridin-7-yl)-
benzenesulfonamide '

Following the same procedure as described in example 34, N-[7-(4-isopropyl-
benzenesuIfonylamino)—3,4—dihydro-2H-pyrano[3,2-b]pyridin—3-yl]-propionamide
25 (85 mg, 0.21 mmol) in THF (10 mi) was treated with 1M BHg*THF (2.1 ml, 2,1
mmol). Purification of the crude product by flash column chromatography
(CH,Clzmethanol, 97:3) gave the titte compound (50 mg, 61%) as a white amor-

phous solid.
MS (ESI+) m/z = 390.1 [M+H]"

30 H NMR (400 MHz, CDCls) : 8 (ppm) 0.92 (t, J = 7.4 Hz, 3H), 1.23 (d, J = 6.9 Hz,
6H), 1.52 (m, 2H), 2.69 (t, 1H, J=7.3 Hz, 2H), 2.78 (dd, J = 16.9, 6.9 Hz, 1H),
2.93 (m, 1H), 3.09 (dd, J = 16.8, 4.8 Hz, 1H), 3.28 (m, 1H), 3.90 (m, 1H), 3.92
(dd, J = 10.8, 6.8 Hz, 1H), 4.17 (d, J = 10.1 Hz, 1H), 7.02 (d, J = 2.1 Hz, 1H),
7.30 (d, J = 8.3 Hz, 2H), 7.71 (d, J = 8.3 Hz, 2H), 7.79 (d, J = 2.0 Hz, 1H).

35

EXAMPLE 36
4-((S)-2-Fluoro-1-methyl-ethyl)-N-(3-propylamino-3.4-dihydro-2H-pyrano[3.2-blpyridin-

7-yl)-benzenesulfonamide




30 EXAMPLE 38 5- Oxazol -5-yl -t hi ophene-2-sul fonic acid

((S)-6-propylam no-5, 6,7, 8-tetrahydro- na phthal en-2-yl)-am de Step 1.
Sul f onamwle 20@upbi7eg; fol | owi ng a progggure descri bed alporEp2@sgiioex- 35
anple 6.3 Step 2. Renoval of the BOC (tert-butoxycarbonyl) group was
achieved by follow ing a procedure as described above, e.g. exanple 6. 4.
Yield: 110 ng (74% based for two steps WO 2006/ 040178 123

ECC):T/S EP(2005/1 Ebjpjoﬂg\ﬂygg Qgﬁé)piﬁeéureﬂé@dé%cﬁ%d% exa’ﬁ?m (I\P{Vﬁ@ 8)-2-flaokd2Pn

7.00 (m 4H) 1metmle )beﬂgenezulmy@mm%% gﬁﬂyq‘@ -2i- py@nn[?’%r ?'d@-3-b4§-, 2H)H)

2.16 (m 1H) ,-dniGarhite é%@ mtgloéf’ rirdl) FIHF Q19) (Was thested with s BREIIHFS
EXAMPLE 39 5- Isoxazol

harr
O 6 o opi(aa mo2 % mmphePudicabey ot t eCHaJ&ﬂrﬂ%untM.ﬂ%hyP?'ymca@%togfep 1

Sul f onam de Gapp} (OMLCIErpéthan| ey :8) gHvedBeiutIeacchmlmdt(éd nad) B2&%) as. mwhigx- anpl e
6.3. Step 2. BOC deprotection; follow ng a procedure described above, e.g.

exanple 6. 4 5%ount 130 ng. Yield: 87% cal cuI ated for two steps. Converted
to HCl salt. MS(B&+) B8t 4082 [V 1 [M-H© ' HNVR (DMBO-d6): S [ppni 10.55

1 8.% 2 6. 96
Ersn 2H)H) 3.10 (thﬁﬁ)og@@%éz' ‘%ﬁos@@a {26 é("GME&’E%H) i 1%6(?.(%,62‘? 63 (m
3H), 10. 93 (t,Hz] 3H),71.81 kip, 213}1R.9310, ERANPOE(2H), 309 (m, 1H), 328 (dd,

N-((S)-6-Pr oppél r] p|251|§) 4, hptmgtwqig annaphis Al @ns 2oy )424ﬂq)2423,42(1ﬁ rifluoro
- 1- net hyl - f gt;enk nésu fonam de -

racemat e f'onani de

coupl i ng; foI1I \M’r|4§ (e br@é’e’dérw)dééér(‘? b(e‘d1f?d'6¥féH§ 56](‘33)(1 83 Haedle: 6. 3

Anmount 900 m:yef((dele: 8809, §tmp723 (B$Gnsleprotection; followi ng a procedure
descri bed above, e.g. exanple 6.4. Armunt 700 ng. Yield: 88% Converted to

HCl salt. MS (ESI) mz: 441.1 [M+H' 30 'H NWVR (DVSO-d6): S [ppn] 10.23 (br
s, | 18), BxAMPLBR7s, 1 H), 7.78 (d, 2H), 7.59

4-Oxazol-5-yl-N-((S)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-

benzenesulfonamide

Step 1. Sulfonamide coupling; following a procedure described above, e.g. ex-
20 ample 6.3. yield: 1.57 g (88%)
Step 2. Removal of the BOC (tert-butoxycarbonyl) group was achieved by follow-
ing a procedure as described above, e.g. example 6.4 (HCI / dioxane / CH,Cly).
Scale 0.59 g. Yield: 40% .
HCI salt.
25 MS (ESI) m/z: 449.1 [M+H]"
"H-NMR (DMSO-ds): & [ppm] 10.24 (s, 1H), 8.80 (m, 2H), 8.53 (s, 1H), 7.84 (m,
4H), 6.98 (d, 1H), 6.88 (m, 2H), 3.39 (m, 1H), 3.07 (m, 1H), 2.91 (m, 2H), 2.72
(m, 3H), 2.16 (m, 1H), 1.63 (m, 3H), 0.91 (t, J = 7.3 Hz, 3H).

30 EXAMPLE 38
5-Oxazol-5-yl-thiophene-2-sulfonic acid ((S)-6-propylamino-5,6,7,8-tetrahydro-
naphthalen-2-yl)-amide

Step 1. Sulfonamide coupling; following a procedure described above, e.g. ex-
35 ample 6.3

Step 2. Removal of the BOC (tert-butoxycarbonyl) group was achieved by follow-

ing a procedure as described above, e.g. example 6.4. Yield: 110 mg (74%

based for two steps



(d, 2H), 6.88 (m 3H), 3.92 (m 1H), 3.32 (m 1H), 3.08 (m 1H), 2.90 (m
2H), 2.70 (m 3H), 2.16 (m 1H, 1.63 (m 3H), 1.41 (d, 3H), 0.91 (t, J =
7.3 Hz, 3¥D.2006MNVPLE 41 35 123 PCT/EP2005/011091
N-((S)-6-Propyl am no-5, 6, 7, 8-tetrahydro-napht hal en-2-yl)-4-((R)-2,2,2-trifl
uoro-1- nethyl -ethyl)- benzenesu | f onam de The racem ¢ conpound obt ained in
exanpl e 40 vvaMSs(Eﬁé)rratZem&)Q MhHFal HPLC. Amount 40 ngy. 80%recovery. .I.

(Dlvslo 66) S[ W§W§§%goﬂgéﬂﬁ%ﬁ ézlﬂgpﬁé'@?r%oqwiél@?%m)w 759
(d, 2H), 6.881HM7.30Hm, 28)92.00 kM. 4H). 3.12 @B 1HH 2-98fm, BHPE. Tonit, tyd =7. 90 (m

2H), 2.70 A ] o m_
2 o2 70 (hgdly o301, 4, 448 (s 1lamrdib, olodt, §7.9H, o). 01 (1,

N—((S)56-Propy| am no-5, 6, 7, 8-t et rahydr o- napht hal en-2-yl)-4-((S)-2,2,2-trifl
uor o- | BEEAMALERGYI ) - benzenesul f onam de The racem ¢ conpound of exanpl e

40 g M5 (ESI

10 103 S ERG Rheln R R espfathnderi chapary. 15 (55
H, 7.78 n@phtmnzwlmld(ed 2H), 6. 88 (m 3H) 3.92 (m 1H), 3.32 (m 1H),
3.08 (m 1H), 2.90 (m 2H), 2.70 (m 3H), 2.16 (m 1H), 1.63 (m 3H), 1.41

gdl sg 1209 91§fetthjs8gﬂ @dg‘_%g ﬁl?%hfog&\g@w&éﬁg’described above, e.g. ex-

((S)-6-propyl amples.8, 6, 7, 8-t et rahydro- naphthalen-2-yl)-anmid e 20 Step 1.

Sul f onam de °8 '2 chebﬂo%tla f@lldeﬁ’é?Q c@d%&@sbm SNéLe.glehm@y- anpl e
6. 3 ‘Anpunt 10 eId 599 rotectlon folovmnga

procedure des Uﬁb?ﬁfémge Gld ',B"\?‘r%ﬁtr‘?f’ 50 nmg. Yield: 57% M5
(ESI) i z: 41@oﬁve[rMuI-ﬂch25altl—l-Nl\/R(Dl\/BOd6) S [ppnl 7. 28 (d, 1H), 7.07 (br

s, 1H, 6.90 0, by 2H) . 4.10 (m 1H), 3.94 (m 1H), 3.03 (m
1H) | 5%75 N%ES?Q‘%"(% %H] 1H)53 (m gH) A (t, m o He, 3H§.
EXAVPLE. 44 30"HNNR (DMSO “de): & [ppm] 10.55 (s, TH), 8.70 (br s, 2H), 7.67 (d, 1H), 7.62 @,
4-((R)-3-F HonE, P58 Bh s bate) o, 70 (-t 2 b A 20y, 2.7 (fn 218Ny dr 0- na

pht hal en-2- vyl
(m, 1H), 163(m 3H) 0.93 (t, J = 7.3 Hz, 3H).

20 EXAMPLE 40
N-((S)-6-Propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-4-(2,2,2-trifluoro-1-methyl-
ethyl)-benzenesulfonamide — racemate

Step 1. Sulfonamide coupling; following a procedure described above, e.g. ex-
25 ample 6.3 Amount 900 mg. Yield 100%
Step 2. BOC deprotection; following a procedure described above, e.g. example
6.4. Amount 700 mg. Yield: 88%
Converted to HCl salt.
MS (ES!) m/z: 441.1 [M+H]"
30 'H-NMR (DMSO-ds): 8 [ppm] 10.23 (br s, 1H), 8.72 (br s, 1H), 7.78 (d, 2H), 7.59
(d, 2H), 6.88 (m, 3H), 3.92 (m, 1H), 3.32 (m, 1H), 3.08 (m, 1H), 2.90 (m, 2H),
2.70 (m, 3H), 2.16 (m, 1H), 1.63 (m,‘3H), 1.41 (d, 3H), 0.91 (t, J = 7.3 Hz, 3H).

EXAMPLE 41
35  N-((S)-8-Propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-4-((R)-2,2,2-trifluoro-1-
methyl-ethyl)-benzenesulfonamide

The racemic compound obtained in example 40 was separated by chiral HPLC.
Amount 40 mg. 80% recovery.
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Step 1. Buchwal d coupling reaction using (R)-3-fluoropyrrolidine, Reaction
of 0.200 g of [(S)-6-(4-brono-benzenesul fonylamno)-1,2,3,4 35

t et r ahydrwona@htuberBen- 2- yl | - propyl - carfpam ¢ aci d tert-becylEpeaser106D. 38
mml), 72 nmg of (R)-3-fluoropyrrolidine (0.57 nmol), 51 ng of NaQt C4H9
(1.53 mmol ), 39 ng of Pd2(dba)3 (tris(di bengl i deneacet oneZﬂ di S)al | adi un( 0)
(0.04 mol)) , 'HRMRY(DMSORINARPER] 10.2B(ky(sd i phehid pres ). dof8 d, 2H).b7-B4pht hyl )

0.08 1) i ann h 95 47
5 of {(9) 6 Ca2ile S SRBLORE B 058 ol Bl 20 8488, % ™ ¢
pyrrolidi n- 1-3.7) {iedHp2ebuint, i hEs fo) 3H), 4.4 @, 8}, Oy brb= debzndilen- 2- yi } -
propyl -carbamc acid tert-butyl ester as a yellow solid. Step 2. BCC

deprotection; followi ng a procedure described bel ow, see exanple 47.2.
Amounts  EXAWPLEI4D d: 49% 5 MS (ESI) miz: 432.0 [ MrH ~ EXAMPLE 45

4- Nor phol i e 4yl - N ((S) 26¢ o gt
i no 5. o, D & A6 o samrtnn 2y (PR 22 Rt o)y
Buchwal d ®6til-ethy)-Hen#RyeavIPRBI9%e, following a procedure as described in

exanpl e 44, steel. Anpbunt: 40 ng. Yield 20% Step 2. BOC deprotection;
fol | owi ng a prleeedemic ceepaund&f ekample, 40veas wepariee by ahirad HREAGe dvount1 ny.

Yield, 31% 15 EShoo ' 0.0 [MtH ©~ EXAMPLE 46 4-Di ||
uor or’r%q’ihoxy- @i’%ﬂ@b%ﬁyﬁ m no-5,6, 7,8-tetrahydro-naphthal en-2-yl)-
benzenesul f on¥& (ES)) migaddri ible 20 46. 1

g(S% - g tBrfrm-ﬂqt-Rwﬁ% SMQ%R%?BS%WPS@QBfﬂ#ﬂH&-&? (umrspwhj,vcw(aagﬂy,lmgd .
ert-butyl ester - 6- Bronn- 1, - r -nap - 2- -carbam c
acid tert-but{g 2@§t6e§3 0’2@"015‘%31(6‘; L‘é)i' 45%?@%@83?‘5%%?%@% élH)?

N, N- di net hyl f gr7oem, d&), RL{IEEn,MB), 1.88 diny &H), Hy4ir (dd8HY, BB AL h=Gid hiz(3HP75 g,

41. 14 mmol ) was added and the m xture was stirred for 15 mnutes at room
tenpetature. Propyl bromide (3.74 m, 41.14 mol) was added and the

reacti on BEKAMILE 4hs stirred at roomtenperature over night. The reaction
m xt ur e WggsdragsieHylithiophenea2-stitonic adid ((S¢-6eprdpHEONOL0R 7 BHptramdirex 30 tract ed

twce w tﬁ?ﬁgﬁalgﬁ_zqﬁ)_ghigbhyl ether. The organic |ayer was dried over mag-
nesium sul fate, filtered, and evaporated to dryness to yield 14.4 g of

cr Udezéj rod- Step 1. Sulfonamide coupling; following a procedure described above, e.g. ex-
ample 6.3 Amount 100 mg. Yield: 59%
Step 2. BOC deprotection; following a procedure described above, e.g. example
6.4 Amount 50 mg. Yield: 57%
MS (ESI) m/z: 418.0 [M+H]"

25 H-NMR (DMSO-dg): 8 [ppm] 7.28 (d, 1H), 7.07 (br s, 1H), 6.90 (m, 4H), 6.60 (d,

2H), 4.10 (m, 1H), 3.94 (m, 1H), 3.03 (m, 1H), 2.75 (m, 5H), 2.06 (m, 2H), 1.53
(m, 3H), 0.92 (t, J = 7.3 Hz, 3H).

EXAMPLE 44

30 4-((R)-3-Fluoro—pyrrolidin-1-yl)-N-((S)-6-propy|amino-5,6,7,8—tetrahydro-naphthalen-2—
yi)-benzenesulfonamide

Step 1. Buchwald coupling reaction using (R)-3-fluoropyrrolidine,
Reaction of 0.200 g of [(S)-6-(4-bromo-benzenesulfonylamino)-1,2,3,4-

35 tetrahydro-naphthalen-2-yl]-propyl-carbamic acid tert-butyl ester (0.38 mmol), 72
mg of (R)-3-fluoropyrrolidine (0.57 mmol), 51 mg of NaOtC,H, (1.53 mmol), 39
mg of Pda(dba)s (tris(dibenzylideneacetone) dipalladium(0) (0.04 mmol)), 47 mg
of BINAP (2,2'-bis(diphenylphosphino)-1,1’-binaphthyl) (0.08 mmol) in 5 ml tetra-
hydrofuran at 80°C for 48 hours yielded 95 mg (47 %) of {(S)-6-[4-((R)-3-fluoro-



uct. The crude product was purified by chromatography on silica gel using
cycl o- hexane/ethyl acetate (95:5) as eluent, yielding the title conpound
(10.5 g, w6 2%06/0486846. 2 PCT/EP2005/011091
((S)-6-Am no-1, 2, 3, 4-tetrahydro- napht H&Pen- 2- yl)-propyl -carbam c acid
tert-butyl ester In an inert atnosphere (argon),

S)-6-b 7 126
I(D(CZT; EPZO{)g;TglFiy(g%“&n% I%béﬁé&ﬁ@élﬂﬂ)ﬂ?@ﬁﬁ 12{‘%%J§ééh ?@'ﬁ g%égy eneacet one)

di pal | adi um (%9@ banacggndﬁe,%p):ty %ﬂewsavelmmmw phosphane (412 ngy, 2.04
mol ) were adsteg 2t BOh@eproieatidn; ﬁflloﬁﬁﬂ@@%r%cedﬁrb%séﬁbe@ﬂ%ﬁﬁm‘?%ee example.

bi s- (trlnethyzigs%%/%llt% rrag]ﬁf éﬁ? 86 m of a1 Msolution |nmP ) was
added slowy e o fé e was stirred for 1 5 hour at 100 C
The réacti on MBXES) en/mad32.0¢MeH]'and H20 (150 nl) was added slowy and the
aqueous m'xture was extracted several tines with diethyl ether. The

organic | a dried over magnesium sul fate, filtered, and evaporated to
dryness t .9 g of crude product (95 %yield, 57 %purlty) 10 46. 3

[(S)-6- (m—MDfdmm-dmd}t\h@syeipwwwmamﬂsf@ﬂglt@tmhw)o-ﬂaéhtﬁ’mén _b§iyt ahydr o- napht hal

en- 2-yl] 9% c acid tert-butyl ester
((S)-6- Anbleﬂ% grf@ﬂﬁgerlrahydro napht hal en- 2-yl') - propyl - carbam c acid
tert-butyl ester (1.5 g, 4.93 nmml) was dissolved in tetrahydrofuran (50

m ). Then, dlSté;51nmth}aajTt01@Wg usth@ endr 8ol -

di fl uor onet h(m(g é?ﬁﬁ%%?jeég&jaéﬂé Eﬂor?m;(éﬁo 9515%?%93 ?é]%?e%?%dadded
and the react! 6hn xtur ?W d gov'(? ght at roomtenperature. The
sol vent was &femdrBOEdiepralestionpivliewidg apressiurededdibed Belb@lised semyRd Wit h

wat er and di g&byIaciAe"4 r;ll' 8/iQl c layer was dried over nmagnesium
sulfate filtered and & @v%ﬁ?‘ evapor at ed under reduced 20 pressure to

gi ve 1Bhe cr ud HYUmE ‘(32) %["6‘5"'] The crude product was purified by

chromat ography on silica gel using dichloronethane/nethanol (100:0 to 96:4)
as elue F!' &Iéng the purified product (2.08 g, 83 % . 46.4

4-Di fl uo =N-((S)-6-propyl am no-5, 6, 7, 8-t etrahydr o- napht hal en-2-yl) -
25 benzeAd3ifilidromethody-N-({$H6-@eddytamiide-5,6,7 8-tetrahydro-naphthalen-z-yl)-

[(S)- 6 ( d sul fonyl am no) -1, 2, 3, 4- t et rahydr o- napht hal
en- 2- e'?rg%)y} &%ﬁt a@?ﬁl ({j%rt butyl ester (2.08 g, 4.07 muvol) were

di ss%‘l)ved in dichloronethane (100 m). Trifluoroacetic acid (10 m) was
added andsfhg($)eRB Hi for
6.1 g(3)BBrobRb-H I 20m4 Mty ER-NabhttEidr- égﬁ é’%fﬁfe g@%‘ahﬁ‘é‘%’ﬁé Fetrf’JtE

hour. The reacttl on mxture was evaporated t (100'
m) was adde8®8hd the mixture was ex- tracted with saturated NaHCOB
solution. To the organic |ayer was added ethereal hydrochloride solution

m) and fﬁ'evﬁﬁiﬁf?ﬁgﬁ%33%45???%4383%@% R bR e b srlre |
25 mmol) was dissolved in N,N-dimethyiformamide (1000 ml). Sodlum
hydride (50 % in oil) (1.975 g, 41.14 mmol) was added and the mixture was
stirred for 15 minutes at room temperature. Propyl bromide (3.74 ml, 41.14 mmoil)
was added and the reaction mixture was stirred at room temperature over night.
The reaction mixture was poured into a mixture of ice and H,0O (400 ml) and ex-
30 tracted twice with 200 ml of diethyl ether. The organic layer was dried over mag-
nesium sulfate, filtered, and evaporated to dryness to yield 14.4 g of crude prod-
uct. The crude product was purified by chromatography on silica gel using cyclo-
hexane/ethyl acetate (95:5) as eluent, yielding the title compound (10.5 g, 76 %).

35 46.2 ((S)-6-Amino-1,2,3,4-tetrahydro-naphthalen-2-yl)-propyl-carbamic acid tert-butyl
ester

In an inert atmosphere (argon), ((S)-6-bromo-1,2,3 4-tetrahydro-naphthalen-2~yl)-

[PV NI I OOQv PO VS NSRS DY I DRGTE N R T By S ol e PRSI PN



35 pure product (1.41 g, 77 %yield). ESI-Ms: 411.15 [MH ~ WO 2006/ 040178
127 PCT/ EP2005/011091 'H NWR (DWVSO d6, 400 MHz): 3 [ppnl 10.25 (s, 1H),

9.0 (m 2AWD,2006/@0(7d, 2H), 7.35 (t, J ®670 Hz, 1 H), 7. Bcidpr2@shpi10910 (d, 1
H, 6.9 (d, | H, 6.85 (s, 1L H, 3.4 (m 1H, 3.1(dd, 1 H, 2.95 (m 2H),
2.75 3H), 2.2 1 , 1.7 3H), 0.9 (t, 3 .5 EXAMPLE 47

N- ( ( s§ i} 6- Pl_? obi)ﬂoanﬁ() g]bro@,rrs ,emer%UéEen%rFlaqzbsb@ﬁaé“H%'é?ﬂ%éﬂl%%d@ﬁ%qlurﬂ-@%?, mg,
2-trifluoro- eb*é;?'r%r‘nol?%ﬂa e UbGPnHTsPitand a2 avh 204 miemof) veke added to the

Propyl -{(S)-6-14-(2,2,2-t(fluoro-eth I.%-ben el |.f.onyl a &8]-1 ’2f3 4-tetra
hydro- 10 napFRAsEPRERDGURR; Atteryl Y -&tng‘igﬁ}y_sﬁﬁﬁwurgépgg :86'mfofrd 1

((S)- g- Ami no- iy sbldiof i ¢1—|'F9w;2é§ ?ddemﬂFwwadrﬂnherqdciiemmpyﬂem $tirdddfondi d (50
tert-but ester . 2.37 s. di 850 r,Qf ur ane
o1y, Then, di homtﬁéﬁgﬁﬁw b‘%ﬁpﬁﬁ?%t%rf%sr%f’%@.%‘\fﬁ_ﬁlﬁ%{l')Sbgrﬁ'ﬁq‘%’gg%d%a

4-(2, 2d§ grl flslUﬂFrﬂﬁhg!{a_hué@sbemﬁmwaIektuar;t?d s?;{em?httﬂms(\mmmmyl &he7 ol )
wer e added an e reacti - ’ oom
Lenperatur e TheowsGan i Sy et el sLéte) fforcth ilaafdaflq f

resi due treat dgness to yield 6r9 anticryile produceORrr Yielh §75p Pubithi c | ayer was dri ed

over magnesium sul fate, filtered, and the solvent evapora- ted under

reduced pressure to give the crude product (1. 229 95 % purity, 93 % 20
yi el d10 4763 [(S)-6-(4-Difluoromethoxy-benzenesulfonylamino)-1, ,3,4-tetrahydro-naphthalen-

N-((S) - 6- Pr opyl Al H8R0-2adamiSatigtdrabygr &stgrapht hal en-2-yl ) -4- (2,2, 2-trifluoro
-ethyl) - benzgr}@?tﬂwongm é, hydr ochl ori de 25
Propyl -{(S)-6-[4-(2,2,2-trifluoro-ethyl)-benzenesul fonylam no]-1,2,3,4-tetr

ahyfj ; o- naght ((@P.er/ic‘imiaoyll,2,3,Qlﬁtlébalﬁg'ydro-aeblﬁthblen&-)b)ﬂpry)bylefmﬂmmi(: hciﬁZeQ-,bu&lﬁ?( ,
mol ) was di ssol v [ i C [ 1L | ¢ aci

m) was addedeﬁtﬁﬁlaﬂg’ ?ggénm?l?g%gﬁs%@gg%&&ggm tdlrcgfpréég (gp?'ﬁlgé}ﬁng{"e@rberat ure
for 11hour. Thetnysoinbpyridiriex0d eqnAs2 el @nddétioranethorneenzempationyl et her
(100 m) was @Hﬂg&’e g {1 80 it PdiRadiZd 3Ra tieARkeRbMnbdlne dlysalrsd Narocs

n
sol ution. The~or anﬁéﬁ?a er was C&I‘I over mag- nesiumsulfate, filtered,
and the sol vepaverdugipait &%t%W?tUF%JQEéB'VEP@%%ﬁ‘@mW@ U'P‘isé’{ir%‘ﬁ'@eﬂ/as
dhz sgl v_?_ﬂ Wi t Bré%;gf}.?é!, tmgiage tr@éﬁéd@&iih@lvéteﬂ adei?thyll‘étmﬁl Tire sjanic layerwass (625'
added. e cryst I ne_product s filtere ,
o 65 oy chd oy Tageatut SuthRS shorelfifinglshvht dokGieRl Rl PR
[ ppri 280. 25 ( presbutd)tp gBiedthé mrudehiroduct 2.5 @). The)crudeypregugtavasayifiedbp (d, 1
H, 6.9 (d, 1 , 75 ¢ d,
%2296 ( m Blgmetodistifon s ael hoid dichiorbinargivghdio, f0tlo to2e4) LT
0.95 eluent, yielding the purified product (2.08 g, 83 %).

46.4 4-Dif|uoromethoxy-N-((S)—G-propylamino-5,6,7,8-tetrahydro-naphthalen-z-yl)-
25 benzenesulfonamide, hydrochloride

[(S)-6-(4-Difluoromethoxy-benzenesulfonylamino)-1,2,3,4-tetrahydro-naphthalen-
2-yl}-propyl-carbamic acid tert-butyl ester (2.08 g, 4.07 mmol) were dissolved in ‘
dichloromethane (100 ml). Trifluoroacetic acid (10 ml) was added and the reac-
30 tion mixture was stirred at room temperature for 1 hour. The reaction mixture was
evaporated to dryness. Diethyl ether (100 ml) was added and the mixture was ex-
tracted with saturated NaHCOj; solution. To the organic layer was added ethereal
hydrochloride solution and the solvent evaporated. To the residue was added di-
ethyl ether (25 ml) and the resulting crystalline product was filtered off to give
35 pure product (1.41 9, 77 % yield).
ESI-MS: 411.15 [M+H]"



,a ou\ WO 2006/ 040178 128 PCT/ EP2005/ 011091 The procedure described in
exanpl e 46 was used to prepare the conpounds of exam ples 48 to 57. The
conpoundswoen&/abesact eri zed by t he fold7owi ng physi cal eatrar26s6XAVPLE4S
4-(2,2-D ifl uoro-cyclopropyl)-N((S)-6-propylam no-5,6,7, 8-tetrahyd

r o- napht hal en-2-yl ) - benzenesul fonam de, ﬁdrochl ori de ESI -VB: 421.35
[ MFH] + 10 EXHMRMR @RMSO-dg, 400 MHZ): § [ppm] 10.25 (s, 1H), 9.0 (m, 2H), 7.8 (d, 2H),

pencehesul { onkieqe s T ek ey s "aﬂ“fj%waﬁ'h“@éem 2635 o BT OMI(H-1-V1

o ds,
400 MHz): S [ ponP. 19(@@ (1K), 2895 (M, §*‘952 (ﬁl(mzﬂv;) 2?@’( ) bﬁ)(kﬂ" 3%%@? dg,&g@
6.9 (d, 1 H), 6.85 (s, L H, 6.55 (d, | H, 3.35 (m 1 H) ,325(m4H)

3.1 (d 2H), 2.75 3H), 2.2 1 1.95 4H), 1.7
(m gl—§ _55@;1%__% gy 2|O_DEXAI\/PLE(r5nO H) (m 1.1, (m 49,

net hyl ani NG((S\)-QPB)py@nmh@ﬁ;ﬂ &fitelsatyde- ma@tm%@m-awmf@%aﬁﬁfﬂtm styd-y| ) -

benzenesu @%‘fy 25 ESI-MS: 388.25 [ MtH] + ' H- NVR ( DVBO- de,
400 Miz): L%ﬂ&nﬁﬁga (ﬂgm%b% 05 (m 2H), 7. 55 (Ej |2_|]H) 6.95 Ed | H),
6.9 (d, 1 H, 6.85 (s, 1 H, 6.7 (d, 2H), 3.35 ( I—? (dd, 1 H),
2.95 (m 47H) PradyF&S)- aa[4=q}r,2g-tzﬂ@r@mthmmenzgnwlf@wlarsﬂp 18, %tqtfahygfqy 30

51 4- O yl am no-5, 6, 7, 8-tetrahyd
r o- nat t hal enggoﬂ"%ﬂgﬁ ge@z%ﬁ%i@ﬁ%&&%d@tﬁglg-ﬁws: 405.2 [MrH + 35 ' H- NMWVR

(DVBO d6, 400 .Miz): S [ppmi 10.1 (m 1H), 8.9 (m 1H), 7.7 (d, 211), 7.4
(d, 2H), 7.0 @,-GJAthno—ﬁQQ4(t@traﬁydrb-na§ht85e(l~9ryl)1pr’obyl chrifantit acitl teft-bulld 4 (t, 1

1 335ty b ol it B T 5

PCT/ EP2005/ 01 2y larENoMplidibe (0o py82 trinmaprsh-(2 22 tofiaroeti-
((S) -8z propyl am o Quibint Sidridle’(F6Y Hg0 233RRhBF Wehs dded and the reaction mix-

ture wasstirred for 30 minutes at room temperature. The solvent was evaporated
under reduced pressure, the residue treated with water and diethyl ether. The or-
ganic layer was dried over magnesium sulfate, filtered, and the solvent evapora-
ted under reduced pressure to give the crude product (1.22 g, 95 % purity, 93 %

20 yield).

47.2 N-((S)—6—Propy|amino-5,6,7,8-tetrahydro-naphthalen-z-yl)-4-(2,2,2-trifluoro-ethyl)-
benzenesulfonamide, hydrochloride .

25 Propyl-{(S)-6-[4-(2,2,2-trifluoro-ethyl)-benzenesulfonylamino]-1,2,3,4-tetrahydro-
naphthalen-2-yl}-carbamic acid tert-butyl ester (1.22 g, 2.07 mmol) was dissolved
in dichloromethane (40 ml). Trifluoroacetic acid (2 ml) was added and the reac-
tion mixture was stirred at room temperature for 1 hour. The reaction mixture was
evaporated to dryness. Diethyl ether (100 ml) was added and the mixture was ex-

30 tracted with saturated NaHCO; solution. The organic layer was dried over mag-
nesium sulfate, filtered, and the solvent evaporated under reduced pressure. The
residue was dissolved with ethyl acetate and ethereal hydrochloride solution was
added. The crystalline product was filtered off to give pure product (625 mg, 65 %
yield).

35 ESI-MS: 427.15 [M+H]"

"H-NMR (DMSO-ds, 400 MHz): 6 [ppm] 10.25 (s, 1H), 8.9 (m, 2H), 7.8 (d, 2H),
7.55 (d, 2H), 7.0 (d, 1H), 6.9 (d, 1H), 6.85 (s, 1H), 3.75 (g, 2H), 3.35 (m, 1H), 3.1
(dd, 1H), 2.95 (m, 2H), 2.75 (m, 3H), 2.2 (m, 1H), 1.95 (m, 4H), 1.7 (m, 3H), 0.95

/6 NLIN



yl)-am de, hydrochloride 5 The crude product was purified by chromatography
on silica gel using dichloro- nethane/nethanol (9:1) as eluent and
subsequenvbyoemavesti on into the hydrgogchl oride salt. BSrA0s89915
[MtH ' 10 ' H-NVR (DMBO-d6, 400 MHz): S [ppnl 10.25 (s, 1H), 8.95 (m 2H),
7.35 (d, 1H, 7.05 (d, 1 H, 6.95(d, 1 H), 6.85 (m 2H, 3.4 (m 1 H),
3.1 (dd, 1 H, 2.95(m 2H), 2.8 (m 5H), 2.2 (m 1H, 1.8-1.55 (m 5H),
0. 95 (t, ﬂu‘%{;rgﬁg r(etd’esgtjl’@ed |§§@fﬁb{54%3méseus"eﬂ%%?ep7a5e the compounds of exam-

4- Chl or o- 8-tetra ydro na - 2-

benzenes lEoRas B8, Thmnfmq“ é$ w&ée ﬁ@ra%'zeﬁm thg T'Wﬁﬁ] YFLCRM&? DVBO- d6,
400 MHz): S [ppml 10.3 (s, 1H), 8.9 (m 2H), 7.75 (d, 2H), 20 7.65 (d,
2H), 7.0 (d, 1 6.9 (d, 1 H), 6.85 (s, L H, 3.4 (m 1H, 3.1 (dd, 1
m,2€95_is&MELgﬁir_275(m 3H), 2.2 (m 1H), 1.7 (m 3H), 0.95 (t, 3H).
EXAVMPLE 54.(3 Qfmﬂm@%yebﬁybﬁyl)-&-(%)e@pr@yiamn@5 ,667 ,8-tetBahtydto-maphthalen-2-yl)-

hydr o- napht hal en- ]2 d % l (hl uor onet hyl benzenesul f onam de,

hydr ochl o??f&@"ﬁ%i'o !E1§y r%‘*[ ' H NMR (DVSO-d6, 400 MHz): S [ppn
10.45 (s, 1 H, 8.9 m 2H) , 80(s 4H), 7.0 (d, 1H), 6.9 (d, 1H), 6.85
(s, 1H, 3.4 2.95 (m 2H), 2.75 (m 30 3H), 2.2 (m
iH), 1.65 (mégw%’%@#'}”mgm EXANPLE 55

4-((9)0 2-Fl uoro-1-net hyl -ethyl )-N-((S) - 6- propyl am no-5, 6, 7, 8-t et rahydr o- nap
ht haI en 2 quenesul fonam de, hydrochloride 35 ESI-Ms: 405.15 [ MrH +

7. 5 (d 2M)((S)76 quw'aanﬁ)Saa?é[‘%)‘gaﬂY? ”azpé‘g*@ée't’lé_') V’)TERV""SH% %@P 17 754( ?15 (23)

1H), 3.4 $HenzeVes 286D hydodidorideCT/ EP2005/ 011091  1H), 3.2 (m 1H), 3.1
(dd, 1H), 2.9 (m 21-1), 2.75 (m 31-1), 2.2 (m 1H, 1.7 (m 3H, 1.2 (d,
311), 0.95 (t, 3H). EXAVPLE 56 5

4- ((R)5 2- FI uoESI—M&wﬂﬂﬁ?ﬁ-{Mt"Hi/l) N-((S)-6-propyl ami no-5, 6, 7, 8-t et rahydr o- nap

hthal en-2- ylj; Qe BASBL3.CRE0TMIR): ST¥EMPSIal @ 118 8.85 (m, 2H), 7.5 (d, 2H),
6.5 (d, 1H), 6.9 (d, 1H), 6.85 (s, 1H), 6.55 (d, 1H), 3.35 (m, 1H), 3.25 (m, 4H),
3.1 (dd, 1H), 2.95 (m, 2H), 2.75 (m, 3H), 2.2 (m, 1H), 1.95 (M, 4H), 1.7 (m, 3H),

0.95 (t, 3H).
20
EXAMPLE 50
4-Dimethylamino-N-((S)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-
benzenesulfonamide, hydrochioride
25 ESI-MS: 388.25 [M+H]"

'H-NMR (DMSO-ds, 400 MHz): § [ppm] 9.85 (s, 1H), 9.05 (m, 2H), 7.55 (d, 2H),
6.95 (d, 1H), 6.9 (d, 1H), 6.85 (s, 1H), 6.7 (d, 2H), 3.35 (m, 1H), 3.1 (dd, 1H), 2.95
(m, TH), 2.75 (m, 4H), 2.2 (m, 1H), 1.65 (m, 3H), 0.95 (¢, 3H).

30 EXAMPLE 51
4—(3-Fluoro—propyl)—N-((S)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-z-yl)-
benzenesulfonamide

ESI-MS: 405.2 [M+H]*

35 'H-NMR (DMSO-ds, 400 MHz): 8 [ppm] 10.1 (m, 1H), 8.9 (m, 1H), 7.7 (d, 2H), 7.4
(d, 2H), 7.0 (d, 1H), 6.9 (d, 1H), .85 (s, 1H), 4.5 (t, 1H), 4.4 (¢, 1H), 3.35 (m, 1H),
3.05 (dd, 1H), 2.9 (m, 2H), 2.75 (m, 5H), 2.2 (m, 1H), 1.95(m, 2H), 1.65 (m, 3H),
0.95 (t, 3H).



ESI - MS: 405.15 [MtH] ' 1H NMR (DVBSO-d5, 400 MHz): 8 [ppm 10.2 (s, 1H), 8.85
(m 2H, 7.75 (d, 2H, 10 7.5 (d, 2H), 7.0 (d, 1 H, 6.9 (d, 1 H, 6.85
(s, 1 H),wé.2606(do178 H), 4.45 (d, 1 H) 428.4 (m 1H), 3. 2ctmp2dosp110811 (dd,
1H, 2.95 (m 2H), 2.75 (m 3H), 2.2 (m 1H), 1.7 (m 3H, 1.2 (d, 3H),
0.95 (t, 3H). EXAMPLE 57 15 4-(1-Methyl -

H pyrazol -4-yl)-N((S)-6-propyl am no-5, 6, 7, 8-t etrahydro- napht hal en- 2-yl) -

benzenesul f o eé hydrochl ori de ESI -I\/B 425.15 [M-H + ' H NMR ( DMSO- d6,
400 VHz

7 %%‘? Tromeiopgng splionia 3p) (S ogrroPlariig 87 P Rrydpoondigh £, 1S,
3-1 (dd, yijLahide2h@réenlotd) , 2.75 (m 3H), 2.2 (m 1H), 1.65 (m 3H), 0. 95
(t, 3H). EXAIVPLE 58 4-(3-FI uoro-propyl)-N((R)-6-propyl am no-5,
6, 7, 8-t etrahydro- napht hal en-2-yl ) - 25 benzenesul f onam de, hydrochl ori de
58.1 ((R)- 6- Brrmmuaiemstmtwes purfiedray ghegmataaraghy on gilica gakusiia dichierat
tert- butyl Pi¥sidert apd Subsdduahipesmaaihtiig lisdhydrsl am ne
(5.252 g, r@%an%&éﬂ%\oﬁ%ﬁ di -thé?t buty dloi:ar%)gnate (5l456 g,?d25 0 mmol)
in dichl ororreﬂzf‘ri@rlﬁﬁf(aitoo m ) was added triethylamne (21.12 nl, 152.34

mmol ). The reg§ijenzos. xgﬁmg.;}mas stirred over night at roomterrper ature and
then extracted tw ce wit

dri edi®ver m@‘hé‘Mﬂu@Mﬁ@f%t& ﬁF‘F él?agn%%zgl b h@’gq 3%_ Wzryﬁﬁc@szﬁf(r) \;/\?ZI d

Erl\]/ﬁ HPuc(r gHg; gfhngs é&GMb 6.9598 PH)y6.85din, 285 EB(MMSH)230. @8/ BIR 205 (m, 2H),
((R) - 6-Brono- asim\%%kﬂ)'t%% 'Bhva')i‘a ab%? Hg’l 95I(5’-3'-||)0pyl(t ca? bamc acid
tert-butyl ester WD 2006/040178 131 PCT/ EP2005/011091

((R)-6- Bl‘g ArdrEh hydr o- napht hal en-2-yl )-carbam c acid tert-butyl
ester was di ssol ved in dinet hyI for mam de (40 m).
Sodi uth hyé-rCll'tttHO-l\{ 66)-%91’@36@“1')10(566&3 8rigtrahyslrgsaphipalenead)-added and stirred
for 1 hou% rf%ngsﬁongﬁ-,gye dmgm@mgje (1.04 m, 11.46 nmol) dissolved in
N, N- di net or mam de was added at 0 C to the reaction mixture.
After 2 hours propyl brom de was added (0.2 m, 2.20 mmol) and the
reacti on m xt ggpM8as7stbiMed]'at room t enper a- ture over ni ght. To the

ti i xt t d t hyl
Cther . The or TRMIETOEE%; 18 zR okl 6. 7, S, 20 7oA 4,28 Veg, and
evapop@t ed t o7 66YdeaH), 76 (i ik 6ihsl, dHLPSBPEo il B4 (m»e“'@r 3ddd %»rﬁ‘di)u@t 10 was
purified by Cnﬁ%t grym{m,.@yrg_gl(,ln! qq),ggl(mjsymg) o5 ¢l @Rgxane/ et hyl acetate

EXAMPLE 54 reference
N-((S)-6—Propy|amino—5,6,7,8-tetrahydro-naphthalen-2—y|)-4-
25 trifluoromethylbenzenesulfonamide, hydrochloride

ESI-MS: 413.15 [M+H]"

'H-NMR (DMSO-ds, 400 MHz): & [ppm] 10.45 (s, 1H), 8.9 (m, 2H), 8.0 (s, 4H), 7.0

(d, 1H), 6.9 (d, 1H), 6.85 (s, 1H), 3.4 (m, 1H), 3.1 (dd, 1H), 2.95 (m, 2H), 2.75 (m,
30 3H), 2.2 (m, 1H), 1.65 (m, 3H), 0.95 (t, 3H).

EXAMPLE 55 .
4-((8)-2~Fluoro-1-methyl-ethyl)-N-((S)-6—propylammo—5,6,7,8-tetrahydro-naphthalen-2—

yl)-benzenesulfonamide, hydrochloride
35
ESI-MS: 405.15 [M+H]"
'H-NMR (DMSO-dg, 400 MHz): & [ppm] 10.2 (s, 1H), 8.9 (m, 2H), 7.75 (d, 2H),
7.5 (d, 2H), 7.0 (d, 1H), 6.9 (d, 1H), 6.85 (s, 1H), 4.6 (d, 1H), 4.45 (d, 1H), 3.4 (m,



(92:8) as eluent, yielding the purified product (3.54 g, 92 % . ESI-Ms:
312.05/314.05 [ MPH-C(CH3) 3] ' 58.3

((R) - 6- Amvoods/01384- t et r ahydr o- napht hi@apen- 2-yl ) - pr opy! Pcarmprasiso1mei d
tert-butyl 15 ester Under an inert at rmsphere (argon)

((R) -6-brono-1, 2, 3, 4-t et r ahydr o- naght hal en- )e?t-ﬁ_BroB carbam c acid
tert-butyl estid), 3B(ms4H), 3.9.(éd TP ( ﬂthbl%%h i (Fbl1l]|én1e7(('§03|m) at
roomtenperaty ? él'|.q)| g(ggl(p@pgyl i deneacet one) di pal | adi um (440 20 ng, O.48
mmol ) and tri-tert-putyl-phosphane (292 ng, 1.44 mmol) were added to the
reactlon m xture. After 10 mnutes bis-(trinmethylsilyl)lithiumam de (21.14

m  of Iutlon in THF) was added slowy and the reaction m xture
was st ?EBMF;@EFT ) N((SHBSrbSR&hIne S, 617 8- ekBhyRe-napRinafk rend
sl ow W)msl adgmcftﬁqhge@g gn}jge%hase was extract e%lmtw ge with water.
The or ganylpberaeaesulipsamiie hydac 96‘?9 magnesi um sul fate, filtered, and

evaporated to dryness to yield 6.06 g of crude product (93 %yi eld, 45 %

t ESI - MS: 249,15 [ MFH,C(CH3)3]' 58.4
??rRI) y)[4 (3- EShMSO"'B?aﬁ&«M ﬁi)eqnzen)estl fonyl am no] -1, 2, 3, 4-t et rahydr o- napht h

al en- 32 2-yl }prm Ms@td%ﬁmm:I\/Hz)CB[bﬁm]mat(y,lﬂ-e)sses (m 2H), 7.75 (d, 2H),
tort-Hutyl | e&bdd. 23bo g 1866 Hhar: e Ca bbat & B OB 4 S81GTI 32T kEn (10
m). Then, di {HyStDirharH)NS. 1dd) thi)@.96801, 2Y). 7BEnrdhbl 2.2md 1H), 1.7 (m,

4- (3-fluoro- pégg C%{"S%Hﬁﬂed.@@peﬁ” fonyl chloride (156 ng, 0.66 mml) were

added and the ure”"was stirred over night at room
tenperature. The solvent was evaporated un- der .reduced pressure, the
resi due tEgmvﬁzl_E/mh wat er and ethyl acetate. The or- ganic |ayer was dried

78 132
0 BB b Fprda) B P PRpL BRRRS KAl oR R 2 0
di chl oronbemmmet.miﬁmhmlﬂﬂ hYdJDOhlgf"ﬂQ) 96: 4) as eluent, yielding the purified
product (150 ngy, 45 % ESI - MB: 455.15 [ M+H C(CH3)3]' 5 58.5

4- (3- Fl uor o- propyl) (%R 6- propyl am no- 5, 6, 7, 8-t et rahydr o- napht hal en- 2-y|
) - benzenesul EShME: (4851 \ #5Ehl ori de Fol | owi ng the procedure anal ogous to

that descri be§4 Q[I\M %@mbi‘d 4@06MH Ep'pH] 40. 15Q§m|angl ovRs 2ptesmed 1H10

ESI - VS: 405 5 ]é;%) 72%(1 1Hé(ﬁg'9*?dsﬂ.§ er&5?s41ggzz%9(s fLﬁ,g’%az Sﬁ?)g‘hlZH),

7.25 2@,

3.35 (m 1 H)(dd31 %(zig(leH'H) , 2.7% @n,3H), 2B)m, 2H) 3.65(m, 3BH) 0.92 (H3HE.m 3H), 2.2
(m 1H), H, 1.65 (m 3H), 0.95 (t, 3H).

EXAMPLE 58
4-(3—FIuoro-propyl)—N-((R)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2—yl)-
25  benzenesulfonamide, hydrochloride

58.1 ((R)-6-Bromo-1,2,3,4-tetrahydro-naphthalen-2-yl)-carbamic acid tert-butyl ester

To (R)-6-bromo-1,2,3,4-tetrahydro-naphthalen-2-ylamine (5.252 g, 20.0 mmol)
30 and di-tert-butyldicarbonate (5.456 g, 25.0 mmol) in dichloromethane (100 mi)
was added triethylamine (21.12 ml, 152.34 mmol). The reaction mixture was
stirred over night at room temperature and then extracted twice with aqueous
NaHCO, solution. The organic layer was dried over magnesium sulfate, filtered,
and evaporated to dryness to yield the pure product (6.4 g, 98 % yield).
35 ESI-MS: 270.05/272.05 [M+H-C(CHa)s]"

58.2 ((R)-6-Bromo-1,2,3,4-tetrahydro-naphthalen-2-yl)-propyl-carbamic acid tert-butyl

ester



15 EXAMPLE 59

4- (2-Fluoro-ethyl)-N ((R)-6-propyl am no-5, 6,7, 8-tetrahydro-naphthal en-2-yl)
- benzenesol2b@nanizde, hydrochl ori de Fglslowi ng the procedarsranaloogols to

t hat described in exanple 46, the t|tIe com 20 pound was obtai ned. ESI-N5:
391. 15 [MH—|]+ H NVR (CH3OH d4, 400 MHz): S [ppnl 7.6 (d, 2H), 7.3 (d, 2H)),

6.9 (d, 1 )-8 Bréimio- 1243, 4-téirénydro-nabiithalén@sylf-¢carbarkic, acki &5t-jutyl ebigr, 3.1
(dd, 1H) %@W@ @W%%as&v@d m%‘irﬁéth&lmrmgmde (%O%né r%od%uw% hygjngé (m

3H), 0.95 (t
4- Acet yl - N- ((BDP-26irpoid t§25amgnts.63 Nl wae eddéd andstiegshiohalhenr at-§/fG.-Pro-

' oxampl o 46 P (8 Hot o USSR N AR TER L e
' H NV® ( DVBO-wigs adrEal atia")C toghe mﬁﬁlog mixureg After g hours proRydbroppigle wasg ( d 1H),

g 25 ?5 (‘i’ H d@fdég 2/, (2%0 n&bmbﬁ)) and tﬁ‘e Eéélctldn frlixturé ws (stitred lEt roofn BEmbdte- &b 6H) |

MPLE 61 WO
2006/ 040178 198 PETNt oTGB’;heI&%'P" ”A'Xf(lie ng/a‘i"%%)"’%}gf andffrée fimies ox

- et hyl - et hyl raded &) detH emgt. amergani6 layer Was dfieddet nagnepioihalifate,2- y1 ) -
benzenesul f on

{(S)-6-[4-(1-1 ﬁ&? Cgﬁi?glevﬂ%qrﬂE‘?BJ‘%#%ﬁefsb oS R BB RIAALGH HOP-AU BOFUFlet r ahyd
ro- 51gnapht hayenpifiedbymhepyatogepbpon siliaz gel using cyolohgkaredetby! acetate

S) - 6- (4- Acel.ylx dro napht hal en- 2-yl
H o?nyl f:ar bam Bagg%iﬁgr?yab "?@we%qrm% F"o‘%‘cﬁg’%“o&?ﬁ 1) vvag di ssol vedyl ]n
tetra- hydrof EBMS( 352.65/81405AY+HCKC dlar sol ution of methyl magnesi um
brom de in di 10 ethyl ether (2.82 m 7.12 mol ) was added slowy and the

reaction mxture was, stirred f s at omte rature 0
portion 09838 $(AnS ‘:’;\"r‘"“”:‘,’cﬂt aﬁrdowtré‘ﬁyd 5“&&&&9’9?8%"%#% icigeide éfrl?ﬂw et her
(0.5 18, 1.26cdml) was added. Since no further conversion was observed,
the reaction m xture was evaporated to dry- ness. Water (20 m) was added
to the residue and the aqueous phase was ex 15 tracted with diethyl ether
(50 m) twi ceUndérendneshaireosphges (2vgen)diRiekrbeamra-1 Zetyirietralivdierranhtialen-

filtered, and, ?M?P@ﬂaﬂ:&%aﬁﬁb 5’(5(‘! &?ﬁ§ut§1l%s¥ér?3 B41gh9.64 mhel8l) Wl diksbivedlte  Crude
product  vas IOt%luene (50 m ) a'\t/lilcigm(’éergxgg&u?' rﬁl%(cY benzyllo%neacer%one)glpalladlum (440 :
20 mg, 0.48 mmol) and tri-tert-butyl-phosphane (292 mg, 1.44 mmol) were added to
the reaction mixture. After 10 minutes bis-(trimethylsilyl)lithiumamide (21.14 ml of
a 1 molar solution in THF) was added slowly and the reaction mixture was stirred
for 1 hour at 100 °C. The reaction mixture was cooled and slowly water was
added. The organic phase was exiracted twice with water. The organic layer was
25 dried over magnesium sulfate, filtered, and evaporated to dryness to yield 6.06 g
of crude product (93 % yield, 45 % purity).

ESI-MS: 249.15 [M+H-C(CHs)s]"

58.4 {(R)-6-[4-(3-Fluoro-propyl)-benzenesulfonylamino]-1,2,3,4-tetrahydro-naphthalen-
30 2-yl}-propyl-carbamic acid tert-butyl ester

((R)-8-Amino-1,2,3,4-tetrahydro-naphthalen-2-yl)-propyl-carbamic acid tert-butyl
ester (200 mg, 0.66 mmol) was dissolved in tetrahydrofuran (10 ml). Then, di-
methylamino pyridine (80 mg, 0.66 mmol) and 4~(3-fluoro-propyl)-

35 benzenesulfonyl chloride (156 mg, 0.66 mmol) were added and the reaction mix-
ture was stirred over night at room temperature. The solvent was evaporated un-
der reduced pressure, the residue treated with water and ethyl acetate. The or-
ganic layer was dried over magnesium sulfate, filtered, and the solvent evapo-



met hane/ met hanol (100:0 - 70:30) as eluent, yielding the product (300 nyg,
47 % purity, 39 %9. 20 61.2

4- ( 1- Hydrweyebeoret7yl - et hyl ) - N- ((S) - 6-@popyl am no- 5, 6, 7 p8TtEPRE(ENYHOD-

napht hal en- 2-yl ) - benzenesul f onam de, acetate
{(S)-6-[4-(1-Hydroxy-I|-nethyl-ethyl)-benzenesul fonyl am no] -1, 2, 3, 4-tetrahyd
ro 25 napht hap@ified-with)silizagey thromateanaghyawittodickleronsingne/me éﬂol((iﬂ!BOntg 47 %
purity, 0.11 I o410 nl).

Trifl uoroacet ?égﬂgég %Il mﬁé%ugﬂecﬂb&%&t ﬁg@r a?tgllé))n m xture was stirred
at roomterrpeESt—MISe455>ﬁ5JI (CHe}d reaction mixture was evaporated to
dryness. Ethyl acetate (15 m) was added and extracted with saturated

NaHCO3 sol ution . The nic |ayer 30, d d ove

Sul Fate. 5 bt eraluomraiany Db B oey Al e oy PO AT e bt oduct

(65 nmy). The ggdaefniRadsideMagdrpetiibfideed via HPLC chromat ogra- phy yi el di ng

the purified product (22 ng, 42 % . ESI-MS. 403.2 [ MtH + 35 EXAMPLE 62

4-(1 -Fluoro-1

- et hyl - et hyl FelwifdShetprocenioye amalogous,t6 that eserived iy examplaghth deetitle2- y1 ) -

benzenesul fona mgc?undtv{'/éf&é{&hgd acetate WO 2006/ 040178 134 PCT/ EP2005/ 011091

62. 1 '

{(S)-63[4- (1- EBubIS0405.a8(MyHI"et hyl ) - benzenesul f onyl ani no] - 1, 2, 3, 4- t et r ahydr

o napht hal en- e84 (Y '7% £2H), 6.9 (d, 2H
qq'éllrl\%x&('q tl*laf{()baw-|8 SIT;ﬂb‘ﬁln”e ¢ FD/ t g é 4) tetrahyd

{(S)-6-[4-(1- enzenesul f ony am no
ro- 5 napht haﬁ@r(S.Zﬂﬂ }1—3}5r(t)6)l"|) 49851@&%))3&5!@‘1@1& UG s 8O (L, %‘B 2g? %

purity, 0.09 |.) YRS g;H gﬂglg/g@»nl 1H)Z|I1(8’5|(ﬁ{ thhaﬁ(em(a@) 0i95 (a,rgj-l)cool ed to
-78C. Di et hyl m nosulfurtrlfl uoride (59 ng, 0.36 nmml) was added and the
reaction mxture was allowed to reach OC over 30 m nutes. The reaction

m Xt uf® WEXA! gited to dryness. The residue was dissolved in saturated

NaHCCB3 so ey{20 m ). The
organic |é§%ﬁ‘<ﬁé§ we@i(@-@ &rgngg%@g?ﬁémgqs e?n??%ﬂr@ﬂ%%tg?fee ?zv)g?]d evapor at ed
t 0 dr ynesbenzengsafomatide, d:lvdr@éhlpﬂ%luct (49 ng, 83 %opurity, 88 %. 62.1

4-(1 -Flu oro-1

-met hyl -ethyl )-N-((S)-6-pr C{‘)‘lylamno t et r ahydr o- naphtha 15
2-yl ) - benzeneEalldving Hieduocqqure ﬁﬁ%@gpl&éett'éﬁt@e§%f§ﬁd@¥ pranrle 46, P Jiie com-

- met hﬁ H-ethyl Omgglgmgln‘@gnyl am no] -1, 2, 3, 4-tetrahydro-
napht ha

| en- 2- r c acid tert butyl ester (49 ny, 83 % purity,
0.08 mmuol) v@&fssg:‘gx\?égﬁi W chl oromet hane (10 m ). Trifluoroacetic acid
(1 m) was 20'\AgheR (@RsOK KR, 40880dHE)D B [pomt 16 ¢d, 2, E8i(dr2Ht), 619 (doti), 6.8
temperature for LAY «, 1NS4.45 (t, 1H), 3.35 (m, 1H), 3.1 (dd, 1H), 2.95 (m, 3H), 2.9 (m,

1H), 2.75 (m, 3H), 2.2 (m, 1H), 1.65 (m, 3H), 0.95 (t, 3H).

25
EXAMPLE 60
4-Acetyl-N-((S)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-
benzenesulfonamide

30 Following the procedure analogous to that described in example 46, the title com-

pound was obtained.
ESI-MS: 387.15 [M+H]"

'H-NMR (DMSO-ds, 400 MHz): & [ppm] 8.05 (d, 2H), 7.85 (d, 2H), 6.9 (d, 1H), 6.8
35 (d, 1H), 6.75 (s, 1H), 3.4 (m, TH), 2.9 (m, 2H), 2.65 (m, 6H), 2.45 (m, 1H), 1.95
(m, 1H), 1.45 (m, 3H), 0.85 (t, 3H).

EXAMPLE 61



reaction m xture was evaporated to dryness. Ethyl acetate (15 m) was added
and extracted with saturated NaHCO3 solution (5 m). The organic |ayer was
dried oveworregnasi7am sul fate, filteredggand evaporated toTdipgevsssiobp yi el d
the crude product (33 ng). The crude product was purified via HPLC
chromat ogra- 25 phy yielding the purified product (19 ngy, 46 % . ESI-Ms:
405 25 [I\ArJgﬂ H éﬂdeRnétBMEé&nﬁpN -({SP6 phdp)arind-pouA, 8-1€tratfydicsnaphitaler248)- ( m

: %'Q é2,[6 O0(d, 1 H, 6.9 (d, 1 H, 6.85 (s, 1 H),
3 4 (m 1b¢f|)zen LEB’S“?VHH“??L% 2, 95 (m 2H), 2.75 (m 3H), 2.15 (m 1 H),
1.65 (m 9H), 0.95 (t, 3H). 30 The procedure described in exanple 46 was

used to p@ig{(g é-[féﬁ—g: Bgﬁrﬁﬂmq%&ﬁ%leéiﬁym Pﬂg@ﬁeﬁﬁfo%%o&]s 3 %gmwm vere

character sica

N- ((S)5 6- Et hymmh&berEZG’l}'Drﬂlyﬂ-@@ﬁbé‘ﬁV@?@d HIpPYHASEN- 2- yI ) - 4-tri f | uor omet hoxy-
benzenesul f onam de, hydrochl oride ESI-MsS: 415. 15 [I\/H—l] + V\D 2006/ 040178 135
PCT/ EP2005/ 011091 ' H NVR (DVBO d6, 400 1H), 8.95

(s,
(m 2H), 7.9 K(ﬂ),GMCGtVVb@EeO@BUIfQFmemo@"](Zd% 4ietni}hyd6> Qathalqnﬂ)yll-e 85 (s, 1

, 3.35 o
|i|)25 (., §>,|r_n|) B W %Eﬁd tél'fboutyl éstép 4©mmg§3|ﬁ)71 bl was disolvelt i tétha- 1H) ,

no-5, 6, 7, 8- teh)(dé@fyﬁﬁrdﬁé'ﬁh@fl‘%%eﬁ‘ 32”&9% S%‘”?%B BRI IMagES AR BB i de,
hydr oghl ori deetﬁgle-tﬁ@ (2582?@15 1P Mirb!) whke adted\BBwyRivisGhd Beaclion nikiale was [ ppni

(18 1? |(_|)S 1H)§t|r(e§i fonig E%)urs?tﬁoctrpﬂzerég %@3 P@g? ﬁ? éﬁf\ 0%5‘)39@39?3&9 |onl?L@ g 75
(m 3H), 2.2 fwethybhBgnesiuih hnomide-n, digth@ztiear (0. sm)rl 126zmml) V\@EI)addetE)SWFR_E 65

15 b d the reactlon mixture was evaporated {o_dry-
N-[(S)-6- (2- FT'?J rrther{:%nversmnw sgserve nixture aI%n- SV rya riflu

tetra
or onet hoxy- beesseMéaiel é@rﬁ\éihwaé ad%dﬁodbw @y'"@éhe g e%;,ohfg Riis ' H NMR
7 c 50{%9 400tr5/<5‘i'€a wntl$ di thkP (58Pm()3wicd Hhe &rganit taye? Whas died o(er ma3dhe- 20

2H) , é 5 H),
4.75 (t, 1 H S|ug\ afe( [lﬁte @Dandsev(f\gblza#cﬂ_pof%essﬁé ygldjtﬂ]gbcmg% p?(gdl% 1{!‘%
1.75 (m 1 H) cruBXphdAiuict Wés lififfed) byBVIPRC Bhromatography using dichloro-
uoro-et hyl am ol defindindidi 106 L Fo%30) 28 BIBAL, Gikicing thke god @ RI0VMG; 47 %
purity, 39 %).
20
61.2 4-(1-Hydroxy-1 -methyl-ethyl)-N-((S)-6-propylamino-5,6,7,8-tetrahydro-
naphthalen-2-yl)-benzenesulfonamide, acetate

{(S)-6-[4-(1-Hydroxy-1-methyl-ethyl)-benzenesulfonylamino]-1,2,3,4-tetrahydro-
25 naphthalen-2-yl}-propyl-carbamic acid tert-butyl ester (115 mg, 47 % purity, 0.11
mmol) was dissolved in dichloromethane (10 ml). Trifluoroacetic acid (1 ml) was
added and the reaction mixture was stirred at room temperature for 1 hour. The
reaction mixture was evaporated to dryness. Ethyl acetate (15 ml) was added
and extracted with saturated NaHCO; solution (5 ml). The organic layer was
30 dried over magnesium sulfate, filtered, and evaporated to dryness to yield the
crude product (65 mg). The crude product was purified via HPLC chromatogra-
phy yielding the purified product (22 mg, 42 %).
ESI-MS: 403.2 [M+H]

35 EXAMPLE 62
4-(1-Fluoro-1 -methyl-ethyl)-N-((S)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-
benzenesulfonamide, trifluoro acetate



25 benzenesul f onam de, hydrochl oride ESI-Ms: 391.15 [MH ' 'H NVR ( DMSO de,
400 MHz): 8 [ppn] 10.15 (s, 1H), 9.3 (m 2H), 7.7 (d, 2H), 7.45 (d, 2H),
7.0 (d, Iwb2pocf4®176d, 1 H), 6.85 (s, ?34—1) 4.85 (t, 1 HpctAPI®SOL1091 H),
3.4 30 (m 2H), 3.1 (dd, 1 H, 2.95(m 1 H, 2.75 (m 4H), 2.25 (m IH)),
1.75 (m 1 H), 1.2 (d, 6H). EXAWPLE 67 N-[(S)-6-(3-FI

UOT 0- PI ORkyl, AT H- 15165 Ford- 1- sty thy-beapdridsal@nylenipb]-1,2.3 4fetabydioet hoxy- 35
i L R
(m 2H), 7.9 (d, 2H), 7.55 (d, 2H, 7.0 (d, 1 H, 6.9 (d, 1 H, 6.85 (s, 1

, 4.65 (t, 3H),
;')2 a 1( { t%?-fﬂ-ﬁyc&%y.% Tk‘%@yl%ﬂ% beﬁ-@snésu% X'&/lé’m%o%mz 33lrlgew2tr g&?bgfrgl H)
uor o- 5 opyl amaph)ha&rGZ-YI} pmpwé@ﬁfbﬁ@m@'%amﬁ%ﬂ esten (92 gy 93, b RYHY oy b

b K i 1 DIVBO de,
200 M)+ 60%% fgflq%b%ﬁ PHCIBdRRME (100A) 3 EBOIED to 176" C'“‘Umlé

7.0 (d, 1 H), m%ogultttﬂmﬂqor(lq)e (5%% 036 mﬁn%h) @z?dé’gd@{m’ie Fﬁ@"t'ﬂn @F"&We "ié%) 3.4
(m 1H, 3 WY téachd°82vésEpininutesiThe Peatfioh mixtatd waReaponated t¢) , 2. 1

2 1.75 1
§\I-m( ( S;-D 6- Et hy‘%‘%‘ﬁﬁ?o%geH%)e 'fj1”§ V{’%‘?'ﬁﬁﬁ{;‘p&ﬂdn gaﬁﬁﬁ% %3) ysﬂutlgn 120 m>20 pyrrolidin
-1-yljp benzes@siledavitndietay! diyetr(3e Mo The ergesic InB:r was/dried overmagnesiumExAVPLE
Zg gl' g ( ?) 86t EW%L@ Hﬁ%recri\ aal}%]t%vaporatezd ’toI c;ryness to ?’Ield tgcla r(]:[Ud_e product (49 mg, 83

benzenesul f on%mudiéy, 8Byelx ochI oride 25 ESI - MS: 400. 15 [IVH—|] ' H NMR ( DVBO- de,

400M—Iz)5[ppr’r198(s 1H) 8.95 (m 2H), 7.55 (d, 2H), 6.95 (d, 1 H),
6.9 (d, 1 6.85 (s,

3. 05((m ﬁﬂl:?) 4-21- Fﬂuo%qsﬁ nmtlyyl eﬁwyb) m-M(S)ﬁ:gropyla@glo(é@m?@_be%hycgrowﬁtfﬁjen-1 25
(t, 34). 30 MRk Fenéiulfonamide, trifluoro acetate

4-1 sopr opyl - - propyl am no- chr oman- 7-yl)-benzenesul f onanm de,
hydr ochl ori de

{(S)-6-[4-(1-Fluoro-1-methyl-ethyl)-benzenesulfonylamino]-1 ,2,3,4-tetrahydro-
naphthalen-2-yi}-propyl-carbamic acid tert-butyl ester (49 mg, 83 % purity, 0.08
mmol) was dissolved in dichloromethane (10 ml). Trifluoroacetic acid (1 ml) was
20 added and the reaction mixture was stirred at room temperature for 1 hour. The
reaction mixture was evaporated to dryness. Ethyl acetate (15 ml) was added
and extracted with saturated NaHCOj, solution (5 ml). The organic layer was
dried over magnesium sulfate, filtered, and evaporated to dryness to yield the
crude product (33 mg). The crude product was purified via HPLC chromatogra-
25 phy yielding the purified product (19 mg, 46 %).
ESI-MS: 405.25 [M+H]"
"H-NMR (DMSO-ds, 400 MHz): 5 [ppm] 10.25 (s, 1H), 8.45 (m, 2H), 7.8 (d, 2H),
7.6 (d, 2H), 7.0 (d, 1H), 6.9 (d, 1H), 6.85 (s, 1H), 3.4 (m, 1H), 3.05 (dd, 1H), 2.95
(m, 2H), 2.75 (m, 3H), 2.15 (m, 1H), 1.65 (m, 9H), 0.95 (t, 3H).
30
The procedure described in example 46 was used to prepare the compounds of exam-
ples 63 to 70. The compounds were characterized by the following physical data:

EXAMPLE 63
35 N-((S)—G-Ethylamino—S,B,7,8-tetrahydro-naphthalen-2—yl)-4-trifluoromethoxy-
benzenesulfonamide, hydrochloride

ESI-MS: 415.15 [M+H]"



71.1 7- Met hoxy-2H chronene-3-carbon itrile 35 To

2- hydr oxy- 4- met hoxy- benzal dehyde (10.0 g, 65.72 mmol) and DABCO (1, 4-

di azabi cywbaepd/@oZgoct ane) (1.84 g, 161383 Mol ) was addedTtareesoniobril e
(17.44 g, 328.62 mml). The reaction mxture was refluxed for 20 h. The

reaction mxture was diluted with ethyl acetate a t he ti rheum
was separ at ed'H-RMR (PMBD-cp 887 WIT"B[PE%'?1&@5/(E£‘@O§g§i%§&|iséém'%hase was
vashed wi th a7 ksl 51, 76) @l 119 eaf (M e8! s, he 3165 (matHh, G5 (ol uti on

ic l'ayer was dr.i over nesium sul fate, filtered, and
the sol vent eldpdéMafbe %%&Erﬁ#)edt]g&'a ﬁe%gggtegﬁkl gi ve the crude product
(8.89 g, 72 %yield). 5 71.2 7-Met hoxy-2H chronene-3-carboxylic acid To
7- met XYg mr ne-3-carbonitrile (8.89 g, 47.49 nmol) was added a 10
nmol ar ‘sol xture was refluxed for 6 h.

O_Igiﬁo m). The reaction_m 4

After 10Ne(6DHG-R§aminedih.T Sripahidie-aarhipRlen@abr4- 5P ur e was adj usted to
pH =2 w ZRBSInEALR h chidfge precipitate was filtered off and washed
W th vvate?&%o gi&ge t he pzl?g product (6.07 g, 62 %yield). 71.3

7- Met hoxy- chroman- 3-one 15 7- Met hoxy-2H chronmene- 3-car boxylic acid (6.07
g, 29.44 mmol gsams: Bradshivi-Hanmi ne (4.8 m, 34.48 mmol) were dissolved in

wns. di ool ved FAMI(OMSD-t 40f M LB IE TS oty Sl el na kit ™ )
mi |Xt ure whil e7,315c(dd 3H), A @asHn$.9 o 1HMHES (s, 28,134 bt BH)66.08, (rrs@l-mf 2.8b
mnutes. A s arter Sy S22 BN N E PR D 2 B it on

m xture was stirred at reflux for 2 hours. After cooling to roomtenpera-
ture the e separated. The organi c phase was extracted with an aq.

NaHCO3 soguﬁi—@ﬁ'ﬁ‘.%e organi ¢ | drjed over esi sul fat e
filtefld, NI&S)Brie-t h@r%ﬁv@mm@%ﬁg@‘é@@ahxﬂﬁ%rgﬁPWE%!E@%%’%‘?‘@@@BF°@T'E* “crude
product wasnhAinebulfdnaafidd)hydiochiodtie@gr aphy using silica gel with

cycl ohexane/ et hyl acetate (100:0 to 95:5) as eluent, yielding the title
product (1.47 24 %yield). ., ESI-MS: 179.05 [MrH + 30 71.4

( 7- Met hoxy- chﬁgM@f’?ﬂﬁe[M* yl - am ne 7- Met hoxy- chronan- 3-one (1.47 g, 8.25
mol ) and pr ofyNAIR IBMSOAG,s, D0 MHZA)75 [pm) 1 D. 3665, HYi 9.8y @d)i 19 (d, 2H),

e o g e T o (). 5800 5 g s

(m, 2H), 3.15 (dd, 1H), 2.75 (m, 4H), 2.25 (m, 1H), 1.75 (m, 1H).

EXAMPLE 66 _
N-[(S)-6-(2-Fluoro-ethylamino)-5,6,7,8-tetrahydro-naphthalen-2-yi]-4-isopropyl-

25  benzenesulfonamide, hydrochloride

ESI-MS: 391.15 [M+H]*

TH-NMR (DMSO-ds, 400 MHz): & [ppm] 10.15 (s, 1H), 9.3 (m, 2H), 7.7 (d, 2H),

7.45 (d, 2H), 7.0 (d, 1H), 6.9 (d, TH), 6.85 (s, 1H), 4.85 (t, 1H), 4.75 (t, 1H), 3.4
30 (m, 2H), 3.1 (dd, 1H), 2.95 (m, 1H), 2.75 (m, 4H), 2.25 (m, 1H), 1.75 (m, 1H), 1.2

(d, 6H).

EXAMPLE 67
N-[(S)—6-(3-FIuoro—propylamino)—5,6,7,8-tetrahydro—naphthaIen—2—yl]-4-trifluoromethoxy-

35 benzenesulfonamide, hydrochloride

ESI-MS: 447.15 [M+H]



35 added to the reaction m xture and the m xture was stirred for 1 hour at
roomtem perature. To the reaction m xture was added di chl oronet hane and
wat er. Thwo 2aepaaors phase was nmade al kaggne with a | nolpar/Epedosivi mor of
NaOH. The aque- ous phase was separated and extracted (3 tinmes) with

di chl or onet hane. The WO 2006/ 040178 138 PCT/ EP2005/ 011091 conbi ned organic
phases were drHeMMBYBMS@xgn<d0RMi2uP frand, 10635 ¢seiidh 9.Ghem, 2)apEr(dt ).t o
dryness to vyi h I (13\6 ) % i ). £S5k 2232. 15

[ MtH + 5 71. 5@/Is- bgH?:’ar'n gddfq ‘Eﬁ%%ﬁ-ﬁ)bf&? gﬁs’g&{ o)b%'g%%dgh)’ #2Ae W), 245

( 7- Met hoxy- chrl@ndr), 3 4 (M. e gy B-EhPHS -4 (3, éﬂ)@:wﬂm%'sl),)1-&é§ndﬂ'§'éo| ved in
di - chloronethane (100 mM) and cooled to -78 C. Boron tribromde (11.7 m,
122.52 mmli was added and the reaction mxture was all owed to reach room
tenpera 1 r night. The reaction m xture was cooled to - 78 C and a
m xt ur e oiN-[(BREHaFlorapebpyiaphinoFHEF S mtrahydodpphtalest By-¢-ispdeyl- The
reaction mxture l\ﬁ’as .&I I O\fqﬁ% I %each roomtenperature and was then
evapor at e@ePEeNFSYFARAmide YAy fRe crude product (1.69 g, 5.86 mmol)
ESI-MS: 208.15 [MH + 15 71.6 (7-Hydroxy-chroman-3-yl)-propyl -carbam c
acid tert-but esd. | am no- chroman-7-0l, hydrobrom de (1.69 g,
5.86 mmol) \/va)sle'IS ﬁzés'go\% [lﬁﬁqlﬁzi chl oronet hane (50 m ). Subsequently,

triethgl ani ne 'HNMB (BMSRds, 390/¥)) 8 e 2018 (St &}, Sty 2 caridndile (1. 28
g, 5.86 mmol) ey Qﬂge/@bTﬁﬂ%t)}@gK&alﬁ)!6).85(@3%—5%65‘(@%%@.5&? d)?_ts.ic?ﬁ{m

tenperature over ni : e réactiopn mxture was concen- trated in vacuo
and t hen di sSAFOGH1 (. AbEHA (GEPAFD b (B P, 22HE bbb eMpitd d-TH il

adj usted to pHHy, A2vdteH)a S %citric acid solution. The organic phase was

t hen separated and washed with water and brine. The organic |ayer was dried
25 over magnesium sulfate, filtered, and evaporated to dryness to yield the
desired @EXOMRLE 69.61 g, 89 % . ESI-Ms: 252.15 [ MtH C(CH3) 31+ 71.7

Trifl uor o i 1 i

> (tert - b BRy SAranpfieEe 2 Buahyaro naphitaien 2.1 (2-gyo-pyrolain-1-)

( 7- Hydr ox peprensstificrginids,-ydeeplorigar bani ¢ acid tert-butyl ester (1.58 g,
5.14 nmol) and triethylamne (2.15 m, 15.42 mol) were dissolved in

di chl oro- net 40 g cooled to -78 C. Trifluoronethanesul fonic
anhydri de (1.%@@-9“,14? PM* 1) was dissol ved in dichloronethane (10 n)

and sbow y added to the reaction mxture. Stirring was continued for 2

hours. ThF\E){Aq\ﬁIQIEé% m xture was al -
N-((S)-6-Ethylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-4-pyrrolidin-1-yl-
benzenesulfonamide, hydrochloride

25 ESI-MS: 400.15 [M+H]*
'H-NMR (DMSO-ds, 400 MHz):  [ppm] 9.8 (s, 1H), 8.95 (m, 2H), 7.55 (d, 2H),
6.95 (d, 1H), 6.9 (d, 1H), 6.85 (s, 1H), 6.55 (d, 2H), 3.4 (m, 1H), 3.25 (m, 4H),
3.05 (m, 3H), 2.75 (m, 3H), 2.2 (m, 1H), 1.95 (m, 4H), 1.7 (m, 1H), 1.25 (t, 3H).

30 EXAMPLE 71
4-|sopropyl-N-(3-propylamino-chroman-7-yl)-benzenesulfonamide, hydrochloride

71.1 7-Methoxy-2H-chromene-3-carbonitrile

35 To 2-hydroxy-4-methoxy-benzaldehyde (10.0 g, 65.72 mmol) and DABCO (1,4-
diazabicyclo[2.2.2]octane) (1.84 g, 16.43 mmol) was added acrylonitrile (17.44 g,
328.62 mmol). The reaction mixture was refluxed for 20 h. The reaction mixture
was diluted with ethyl acetate and the resulting rheum was separated. The or-



| owed to reach roomtenperature, diluted with dichl oronmethane and washed
tw ce with aqueous citric acid solution (pH = 4). The organi c phase was

t hen WO 20060@4Q4i7/8 139 PCT/ EP2005/ 011391 sulfate, fil trera®po008001091
evaporated to dryness to yield the desired product (2.57 g, 88 %opurity,
100 %yield). ESI-MS: 384.05 [MtH-C(CH3)3]' 5 71.8 .

Tri f | uor o- met gemeshaseorascwastied VEthoa d pmalanfoksion 19f el 0d thepyithya 1 mo-
Trifluoro-met IQPE@E&M H@. R Brganic layer was dried over magnesium sulfate, filtered,
3-(tert-butoxycar onK - propyl ‘?g n%—chrog‘an- 7-{5_:]0 eStﬁe §2 1 r%’d 4. 78 mol )
was di ssol vedaiththgiSONEBY APPIEPRUNAR rRFuced PressiflP YRR CTUAERRINS ) was
added and t he(grgpg 720 yixt ure was stirred at roomtenperature 10 for 3
hours. The reaction m xture was evaporated to dryness. Dichloronmethane was
added {twi ce) and the reaction m xture was evaporated to dryness to give

t he produgt.2(2-Metigoxy8H-ehrporeneyd-carBStylie/Beid340. 05 [ MkH] © 15 71.9

Trifl uoro-nmethanesul fonic acid 3-(benzyl - propyl -am no)-chronman-7-yl ester
Trifl uoro-net hanesul fonic acid 3-§ropyl am no-chroman-7-y| ester 41. 62 g,
4.78 mmol) afid 7heethaxyEdtyhongmrss-sarbonitis (89 0) 4149 arapls was added 4 10

di chi oronet h i i i ixtdrd: Was FEMakad RAE HS A M
trisacet oxybgﬁ@ﬁ{/é&gg@ éfON 3ﬁéi§8ﬂfﬁeg€é&% were seguentijal |y added to
the réacti on eaoingiterogrytesineratdte, e eacadnBER WA aQi“S%gotﬂmpﬂ'gﬁﬁé’Y'g} ure.

Di chl or omet hagshcaRfata He. TR sredipield wasdiltehudl ofearet Wwashe withuwater Thgivaqueous
phase was adjusted to a i 1 nolar solution of NaCH The

= 6 wWth.
organi c phasetr\ﬁé%"%g'i?gl"ﬁ'{)(gcﬂ?%ra:ﬂle% ybe\?cgr magne- siumsulfate, filtered, and

evaporated to dryness to yield the crude product. The 25 crude product was
purified chr Qn.,silica gel using cycl ohex- ane/ethyl acetate
(100:0 toyggzgf\ﬁeg@é&%en ,é/ng’irber\%di ng the purified product (1.24 g, 50 %
puritysg 30 %yield). ESI-MS: 430.15 [MrH' 30 71.10
N-3- Benzy] - N- 3- RE@B -Zﬂmh%m&é’lazzakﬁqxﬂio’cﬁ&dﬁ@.dﬁ‘?,6139.441mmol)8énm&éﬂh9l’-e
(argon), trifluorone hangs Ifon| Cc aC|dd q}-(é{g.eraze%-ﬁro | - ( .
ani no) - chr onaANS(#-858h & -@1@@8)&%. S5 a1 15 Al 1S ?ﬁ%?fl PRk ne (528
ng, 2.91 nmopherddphosptibryirazider (6.54tnal, @8 4denrfidi @asrgissdived imtatiehe (&4 el)
di ssolved in to,35,]| : ~ ina the t -
Tris(d benzyl PabRAAFRRuRET gﬂ%fgﬁ%tmq?@z%@“ﬁ% Sflyincreasioa e [ePRR
(2, 2'20i s(di pheatd phdSHH mbyi-telugne pierrgder ANy thestegctioymixrg vagRIMEd B e
di ssol ved in tgkgeRead Sirntitds. A hbRAHENSRGticHQ28 ) Wae tienidediantitiee. The
reaction m xture was refl uxed, ugd?r thlfrré ng, foAﬂ4 holurst. ggr%tér%aé:ray\o
2006/ 040178 1HRRCHRATMESFENESLEE £t reftux for s. Aler cogling for P

ture the phases were separated. The organic phase was extracted with an aq.

NaHCO; solution. The organic layer was dried over magnesium sulfate, filtered,

25 and the solvent evaporated under reduced pressure. The crude product was puri-
fied by chromatography using silica gel with cyclohexane/ethyl acetate (100:0 to
95:5) as eluent, yielding the title product (1.47 g, 24 % yield).

ESI-MS: 179.05 [M+H]"
30 71.4 (7-Methoxy-chroman-3-yl)-propyl-amine

7-Methoxy-chroman-3-one (1.47 g, 8.25 mmol) and propylamine (748 pl, 9.07
mmol) were dissolved in dichloromethane (20 ml).. Acetic acid (710 pl, 12.37
mmol) and sodium trisacetoxyborohydride (3.5 g, 16.51 mmol) were sequentially

35 added to the reaction mixture and the mixture was stirred for 1 hour at room tem-
perature. To the reaction mixture was added dichloromethane and water. The
aqueous phase was made alkaline with a 1 molar solution of NaOH. The aque-
ous phase was separated and extracted (3 times) with dichloromethane. The



ness. The residue was treated with tetrahydrofuran and a | nolar sol ution
of HCI (40 m). The tetrahydrofuran was evaporated and diethyl ether was
added. Thwo 2aepaaors phase was separ at eggand tw ce extraecedgreosshiobet hyl

et her. The aque- ous phase was nmade al kaline with a 1 nolar solution of
NaOH and then ex 5 tracted several tines with diethyl ether. The conbi ned
organi ¢ | ayersomisned drgasit phages WRERIHRH Qier S1a0nasium suifaieefiliared.and evapor at ed

to dryness t ooyl fod Rqshiiao G Boac esR 0duplions purified by

chr omat ogr aphy [ |ca Wth di- chloronet hane/ met hanol (100:0 to
95:5) as el ueEnSlMﬁ 82%“5@ f’H]a pr oduct (110 ny, 35 %opurity, 5 %yield). 10
ESI - MS: 297.15 [ M+H + 71. 11

N-[ 3- (Benzyl - propyl -chr -7-yl]1-4-isopropyl - benzenesul f onam de
N—% Bt(éfnzy'( ﬁp@ ;5$reyyﬂﬁmne m'g'@?wfoéfwﬁe (glop?/rg, 0.13 nml) was dis-
15 solved in tetrahydrofuran (5 m ). Subsequently, dinethylam nopyridine
(17 ng, 0.13 I and 4-iso f I . 0.26
nmol ) were a&nlglﬁ h&ﬁdcpﬁ?@n&]ﬂé 'WJB}%rP yPSﬁl.fn g@%ué |ér]ér‘7)e4(1j1 s‘%()év&*gsc‘h:;)e 'ngét room
tenperature. dhieronstharent!00vad) avhgaied tod-78r e Poraadiromigs éﬁsﬁﬁg 122¢h2
residue treatgegd, W%t é‘@d%?{endatﬂg r&éc%mmlxtﬁ.teh@és alibARd 36 EthGobAYEpYARs dri ed

over nmagnesi um's tered he sol vent eva or at ed under
reductl presstwreoves l‘g@hieTh%@aéPQId@"‘ﬁ%rﬁd‘(?étcoo'@Q tg—gP. "Crand @ PR eRfoduct was

purified by C%%ﬁ%b%ﬂcﬁﬂlbbﬂo%eﬁhédec(@ egwaslmma@ued Thé esulioh haxtafemvtaéaanol
(1000t0010 as el uent ield fled ddéut: f‘ é 9 .
ES| - VB: 479. 2 C{Wﬂ#’l—‘i}’ rea roe te@perat en evap%rae 0 drynéss tnqilel

4-1 sopropyl - I\l;r,(za?crme)pfy)kiam(mﬁgcmﬁcﬂ&mmbl)yl )- benzenesul f onam de, hydrochl ori -

de A m xture g%{_@té éggqgmplagp -am no) - chroman-7-yl ] - 4-i sopropyl 30

benzenesul f on mmol ) and 10 % pal | adi um on carbon (3 np)
in methanol (5 m) vvas hydrogenat ed over night. The catalyst was filtered

of f, and es MRPnan ebpyPERbamMR G NeFtDU] €kr t he crude product.
The cr udeﬂa ké{‘%\/\%c puri f e?rg%-gbywr eversed phase uy(D:yhr omat ogr aphy. The

purified product was then converted into its hydrochloride salt (5.8 nyg,
26 %yield). 3%rESlamPo-BEmas7idityrobratiibi.68@a5186enmbl) was fdisselved dre:

L ik (LR ol Sty oy i ol 4,
PCT/ ER2005/ 01di@ft-butyldicarbeiate®1.28 g 886 mmp)) wege addagh angi|.q;1e reactign mpftum
1.75 (m 2H), w%s %ﬁrré&l at &b ten‘f’pepa'iure over night. The reaction mixture was concen-
trated in vacuo and then dissolved in diethyl ether and water. The aqueous phase
was adjusted to pH = 4 with a 5 % citric acid solution. The organic phase was
then separated and washed with water and brine. The organic layer was dried
25 over magnesium sulfate, filtered, and evaporated to dryness to yield the desired
product (1.61 g, 89 %).
ESI-MS: 252.15 [M+H-C(CHa)s]"

71.7 Trifluoro-methanesulfonic acid 3-(tert-butoxycarbonyl-propyl-amino)-chroman-7-yl
30 ester

(7-Hydroxy—chroman-3-y|)-propyl-carbamic acid tert-butyl ester (1.58 g, 5.14
mmol) and triethylamine (2.15 ml, 15.42 mmol) were dissolved in dichloro-
methane (40 ml) and cooled to -78 °C. Trifluoromethanesulfonic anhydride (1.45
35 g, 5.14 mmol) was dissolved in dichloromethane (10 ml) and slowly added to the
reaction mixture. Stirring was continued for 2 hours. The reaction mixture was al-
lowed to reach room temperature, diluted with dichloromethane and washed
twice with aqueous citric acid solution (pH = 4) The organic phase was then

)
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(t, 3H). The procedure described in exanple 46 was used to prepare the

conpounds of exam 5 ples 72 and 73. The conpounds were characterized by

t he fol | omDngogahysscal data EXAMPLE 7239 PCT/EP2005/011091

4-((S)-2-Fluoro-1-nethyl -ethyl)-N ((R)-6-propyl am no-5, 6,7, 8-tetrahydro- nap

ht hal en-2- yl)-benzenesul f onam de, hydrochl ori de 10 ESI-IVB 405. 15 [M+H'
NVR, ( CH3OHsdiate Ailiered-i2nd esapesaier t7 damess toyipld the degited preguct .67 gd, 1H),

"H
6.85 (d, 1 45d1,43d1,35 1
31 (m( 2H) %E;f ﬁmﬁlsgi/ 'e'dg ( 2.2 (m (1H), D s (m éﬂ& Y
d, 3 0. 95 3 N((R-6-P

ﬁopyl zl;i)m' no-5, 6, 7, 8- tetrahydro naphthal eﬁl(z)yl) 4-(2,2,2-trifluoro-1-nethyl -
et hyI)-benzenesu | f onam de % l%lS 44% ] ([: nl_'!L I'TI-e (CH3COH d4, 400
( 1 ig—i)[ag{ﬁ T?flwi(rgbethégﬁsgjfg's a(:gl—i) @9}2’3’7%‘@5 Z"E{) [1‘1;73'5 8? I(—i)OI % If) (6 81
S, m m .7 (m (m : m
ZD D| f I u or orret ﬂ%rﬁw%é?n%suy?;glgjapg S(Qeﬁ-gh%x%%wlpﬁ a7rﬁ'|no -chroman-7-yl

8-t et r ahydr o- eajeh{halgeA- 78-r;mn)3L)\Maerdzs@nb!sdlirfdjddmmthamdaaﬁﬂ) driflderoddetic
((S)-6-Bromo- %g@ @i bt %ﬁﬁ%ﬁéﬁd fianbsd tmxt%reyJNE é@é@rsomémﬁéra{qrgbuty'

ester 30 To etra dro-na en- 2-
38.0816mol ) ford lmurﬁeThe r@at:t;qrtm%&rrwaateéale%teﬂéo ern@*?s @'ﬁh’rwmqth\ane
di chl or omet haggs(@@ed '(‘Mce)‘éﬁé tt@éjfé'édtldrf iR WaBIeN8pdrated k8 dRfnesd kgivd Mol ) .

The reaction mxture was for 1 hour at roomtenperature and then
extracted tw MWHC%@& 6@5@% 35 The organic |layer was dried over
magnesi um sul E&e1S:f34ot0s [pakHand evaporat ed to dryness to yield pure
product (12.2 g, 98 %yield). ESI-Ms: 310.95/312.95 [ MFH- CH3]~ WD
2006/ 040178 142 PCT/ EP2005/011091 74.2
((S) - 65Br am®- Trifudodnetbanedujfanic-asiphttearwrapyramine-epyamarafwkeater aci d
tert-butyl ester ((S)-6-Brono-1, 2,3, 4-tetrahydro-naphthal en-2-yl)-carbam c
acid tert-but%/;_ ester 5 (12.2

¥

N, N- di met hyl f |ﬂﬁq>ﬁod'get@m@qylfﬁply%c§%péﬁy%u?o mgmgh ?le\s/teer (4 &2 g,4.78

mmol) and benzaldehyde (975 pl, 9.56 mmol) were dissolved in dichloromethane
(60 ml). Acetic acid (710 pl, 12.37 mmol) and sodium trisacetoxyborohydride

20 (3.04 g, 14.34 mmol) were sequentially added to the reaction mixture and stirred
over the weekend at room temperature. Dichloromethane and water were added
to the reaction mixture. The aqueous phase was adjusted to a pH = 6 with a 1
molar solution of NaOH. The organic phase was separated, dried over magne-
sium sulfate, filtered, and evaporated to dryness to yield the crude product. The

25 crude product was purified by chromatography on silica gel using cyclohex-
ane/ethyl acetate (100:0 to 95:5) as eluent, yielding the purified product (1.24 g,
50 % purity, 30 % yield).
ESI-MS: 430.15 [M+H]"

30 71.10 N-3-Benzyl-N-3-propyl-chroman-3,7-yl-diamine

In an inert atmosphere (argon), trifluoromethanesulfonic acid 3-(benzyl-propyl-
amino)-chroman-7-yl ester (1.25 g, 2.91 mmol), benzhydrylideneamine (528 mg,
2.91 mmol) and sodium tert.-butoxide (420 mg, 4.37 mmol) were dissolved in to-
35 luene (15 ml) at room temperature. Tris(dibenzylideneacetone)dipalladium (320
mg, 0.35 mmol) and BINAP (2,2-bis(diphenylphosphino)-1,1’-binaphthyl) (326
mg, 0.52 mmol) were dissolved in toluene (5 ml) and then added to the reaction
mixture. The reaction mixture was refluxed under stirring for 4 hours. The reac-

v e



hydride (50 %in oil) (1.975 g, 41.14 mmol) was added and stirred for 15

m nutes at roomtenperature. Propyl bromde (3.74 m, 41.14 mol) was
added andwbheoc/semsti on mi xture was stigg ed at room t emperatpuscs/oomer ni ght .
The reaction mxture was poured into a m xture of ice and H20 (400 m ) and
twce extracted wwth 200 10 ml diethyl ether. The organic |ayer was dried
over nmagnesi UuRessliThatrésidid Waetrealed vaithdeeastapofataacanda tmoterssiutionyf €1G1 14. 4

g of crude product.The, c Ay i kLl

chr omat ogr ap h@%@ﬂ%@ﬁ%@’%ﬁ@%F"?ﬁﬁ?ﬁtspé F‘? éjgeq @5‘ Mﬁaeg W?ls Sggg?'gﬁeel di ng
the purified pyoshustphbd®was gepareter)andiiwicrexracted with diethyl ether. The aque-
((S)-6- A no- 2ok 1Ay dianmenith B3 FbaPselldomsabH 6A8 R &x-aci d
tert-butyl e P2P9Ss &R inert atnosphere (argon), . )

((S) - 65 br onp- Iracted savarak tirags, Wit dighyhethar. dhe zombjnedprganis layarspupredrigsi d

t ter t - but %/| es;)g%r rggg,{g%g,m %{gfagé fﬂféfé!d%j amévai:lto‘i&eb ‘g@drylhlés% t_@ly@a@nge atldé 1806? )
at roomtenperature, Tris(di ben i dengacet one al | .adi u
mmol ) and tri Peagust Et]?yruq?mfegﬂ'é S(Pﬂﬂge‘%{ 0@95@%%W %ﬁr‘}?éc(aanﬁ&’gﬂt%' t he
reaction m xt uperorfth&@te/rhethanolut 66:0lb 95(5) ak kitiehy lyieiding JHei groduotgt Geg( 29. 86
m of a1l nol gro sol.tut'ipn N @ tetrahydrofuran) was added slowly and the
reaction m xt gree RELY: t/‘i¥'? 21 for 1 hour at 100 C. The reaction m xture was
cool egipand sl @8I 029B.16 [@OH[H ) was added and extracted several tinmes
with diethyl ether. The organic |ayer was dried over nagnesium sulfate,
filtered, and evaporated to dryness to ield 6.9 q of crude product (95 %
yi el d, 577%1purN-tsy()BenEmprml-agu@)quW@t]dﬂﬁ?lypw fenzenegulfonamide

[ (S)-6-(4-Difluoronet hoxy-benzenesul fonyl am no)-1, 2, 3, 4-tetrahydro- napht hal
en- 2-yl]-propyl-car 1Cc acid tert-buytyl. este .

((5) 267 At ho- Mo BSna s PapP ORI Al SRS 1 By 18 BPDAIASSici o et -
bu:) yl 198te|r ( $ol¥edin té}r&l@dmfma)n (Beral).Bubsequedly) dimemytaamﬁy«)mwmimea(muﬁg) m). 35
Subsequent |y, .dinet )y el ; i o-

met hoxy- benzelqgfédp'fngﬁﬁ%mé A Sé’r}ééiélcﬂ(e@‘iirgeisggoﬂgc@grn nrrg%mé\eorg@ggg&eﬁd‘kg% t he
reaction m xt addedand thedeastion mixiye stired Bamevas Mgt at igom temperaeieydhe  was

evaporat ed un URdor ré\R el SRRUR, HeRbRbe teblRAWAARatdO
5006/ 040178 115 RIASRpBIASE tidor rédliel B e a

( 5/011091 and di St.%l et her. The L@{? a@liic |l ayer wa
dried over nagResiaim sther-athe orgpNIc IqVEF Was dUg oYq]nesium s %p &edd undet
reduceg pressing thdsavert evasorateddmdepreddest pré@sie ¢ givd e audelprgducduct was
purified with sili el - ' ' r ; / nol
(100: 0'to o6 43,55 Treahpé AL dﬁ%%&frﬁ%“Waﬁ%%@%ﬁ%ﬁﬂ%’é%%ﬁﬁ% %
74.5 chloromethane/methanol (100:0 to 0:100) as eluent, yielding the purified product
4-Di fl uor onet Q%%-gl’\lz‘é ©9) - 6- propyl am no-5, 6, 7, 8-t et r ahydr o- napht hal en-2-yl)-

ESI-MS: 479.25 [M+H]”

25
71.12 4-Isopropyl-N-(3-propylamino-chroman-7-yl)-benzenesulfonamide, hydrochiori-

de

A mixture of N-[3-(benzylpropyl-amino)-chroman-7-yl}-4-isopropyl-

30 benzenesulfonamide (25 mg, 0.05 mmol) and 10 % palladium on carbon (3 mg)
in methanol (5 ml) was hydrogenated over night. The catalyst was filtered off, and
the solvent was removed under vaccum to yield the crude product. The crude
product was purified by reversed phase chromatography. The purified product
was then converted into its hydrochloride salt (5.8 mg, 26 % yield).

35 ESI-MS:  389.15 [M+H]"

H-NMR, measured from free base: 'H-NMR (CH;0H-ds, 400 MHz): & [ppm] 7.75
(d, 2H), 7.4 (d, 2H), 7.05 (d, 1H), 6.75 (m, 2H), 4.35 (m, 1H), 4.25 (m, 1H), 3.8



benzenesul f onam de, hydrochl oride 10

[(S)-6-(4-Difluoronethoxy-benzenesul fonyl am no) -1, 2, 3, 4-t etrahydr o- napht hal
en- 2-yl Jwpnogyl4erzar bam ¢ acid tert-bu{MI ester (2.08 gpcampZoosmoiopr was

di ssolved in dichloronmethane (100 m ). Trifluoroacetic acid (10 m) was
added and the reac- tion mxture was stirred at roomtenperature for 1

hour. The reaghi 4, BI3%t(HE,.L1HYRS.1 (BY,2PYS A0 Mnf ZHXIN Y5eEs . 2H) BREYd, 68)h€05( 100
m) was added aglg extracted with satu 15 rated NaHCO3 sol ution. To the
organic Iayer(t )-added et her eal hydrochl ori de solution and the sol vent

evaporated. To the residue was added diethyl ether (25 nml) and the

talli dyct il f ' 7 %
oty e Pistelite dBSiaa n BEEeR g ?ﬁé&&‘bﬁ%vféf%%dﬁﬁéeéﬁg%gﬁ% 25
(s, 13, plesF2(amd 73HThe Todpouhdsowgre charagieriged by the fpllowing physigal dateg (d, 2H),
7.0 (d, 1 H, 6.9 (d, 1 H, 6.85 (s, 1 H, 3.4 (m 1H, 3.1 (dd, 1H, 2.95
(m 2H), 2.75 (m 3H), 2.2 (m 1H), 1.7 (m 3H, 0.9 (t, 3H. EXAWPLE 75
25 EXAMPLE 72

4-Difl UOV@-’(@ég@FMb%-{-@mﬁ-emwa( m&oﬁylﬁmm,&ﬂ&@ﬂ%ﬁy&oﬂ%phﬂﬁ@rﬁﬂ- 2-yl)-
benzenesul fonam de, hydr,(%(zhl ri d]egarrp e 75 was prepared anal ogous to the
pr ocedur eYlbgezanssuifangmi éi‘bf%loéh?ﬂ,e except that in step 75.1

(R) - 6¢¢prono-1, 2, 3, 4-t et r ahydr o- napht hal en-2-yl am ne 30 was used instead of
(S)-6-bronp-1 4-t =napht hal en- 2-yl am ne. The procedure
described in Eé&gﬂae g@é&gwﬁ@]«ed to prepare the conpounds of exam ples 76
to 81. The cofpOIMRISCHMEDH-dgHRO0AdHEY: B frmnlh6 (h@H)ol.Bde 2t), p19ydi tH), 6Bt a. 35
EXAMPLE 76

N-((S) - 6- Propifh AP0 4s:d . 442 (411 é'r30(g’n1aHp)h?}?gl(g1r’1-15’-)’y31'1% 3 S0l ™1 1 -
benzenesul f on2h),&75 ty.drbcBRdm, dE) V2 (et 244, Ak OFRSTiLEbH005/ 011091
Sulfop5am'd coupling: yield 14% (anmount 24 ng); renoval of tert-butoxy

car bonyl rotection group : yield: 45% (anount 12 ng); ESI-Ms: 411.2

[ MrH] ' SEXAMGUE (DVBO de, 400 MHz): 6 [ppni 10.22 (s, 1 H), 8.70 (br m
2H) , 8. 5IN(ER)-6-FrpylEmiAd-58]7,82slrahytir8hagitthalaiip:y)74-822 Retriflddip-1-6eBPl-(m  3H)

6.60 (s, 1H), .2 92 0, 2.72 2H), 2.15 1 H), 1.68 2H) ,
092 (i, Siy-uepigpiionhpye = 12 (M = 25 (M L0, 408 m 20

4-(2,2-Difluoro-1-nmethyl-ethyl)-N((S)-6-propylam no-5, 6, 7, 8-tetrahydro-nap
ht hal gh- 2- vyl epzenggsyhg am"«‘de, hydr ochl ori de Sul fonam d coupl i ng:
anounT obt ai nggb%% ; oyl g‘lnd 7% renoval _of tert-but OXI—Y
"H-NMR (CHzOH-d,4, 400 MHz): & [ppm] 7.75 (d, 2H), 7.5 (d, 2H), 6.95 (d, 1H),
6.85 (d, 1H), 6.8 (s, 1H), 3.7 (m, 1H), 2.95 (m, 2H), 2.7 (m, 4H), 2.5 (m, 1H), 2.1

(m, 1H), 1.55 (m, 3H), 1.5 (d, 3H), 1.0 (t, 3H).

25 EXAMPLE 74
4-Difluoromethoxy-N-((S)-6-propylamino-5,6,7,8-tetrahydro-naphthaien-2-yl)-
benzenesulfonamide, hydrochloride

74.1 ((S)-6-Bromo-1,2,3,4-tetrahydro-naphthalen-2-yl)-carbamic acid tert-butyl ester

30
To (S)-6-bromo-1,2,3,4-tetrahydro-naphthalen-2-ylamine (10.0 g, 38.08 mmol)
and di-tert-butyldicarbonate (10.39 g, 47.6 mmol) in dichloromethane (200 mi)
was added triethylamine (21.12 ml, 152.34 mmol). The reaction mixture was stir-
red for 1 hour at room temperature and then extracted twice with water (50 ml).
35 The organic layer was dried over magnesium sulfate, filtered, and evaporated to
dryness to yield pure product (12.2 g, 98 % yield).
ESI-MS:  310.95/312.95 [M+H-CH,]"



carbonyl protection group : amount obtained 190 ng; yield: 72% 15 ESI- Ms:
423.1 [MtH ' 1H NMR (DVMSO-de, 400 MHz): d [ppm 10.22 (s, 1 H), 8.75 (br m
2H), 7. 74v0dpo6/@b)78 7.50 (d, 2H), 6.924m 3H), 6.19 (tpci/BHeosB1®61 (m 1
H, 33.09(m 1 H, 2293 (m 2H), 2.72 (m 2H), 2.18 (m 1 H, 1.68 (m
3H), 1.30 (m 3H), 0.92 (t, 3H). 20 EXAWPLE 78

4- Oxazol - p4.2! ¢(B)-6(ERpmo-12,0@yletiahydro-hiaphihale8-2-d)-peoplilycaroami@cichteitdntgl- yI ) -
benzenesul fonar’g 'de 25 78.1

[ (R -6-(4- xaBF- 5- yl - benzenesul f onyl am no) -1, 2, 3, 4-t et rahydr o- napht hal en- 2
-yl ] - propyl carbam c acid tert-butyl ester Anpunt obtained: 165 ng, yield

75% ESI -
B azor ool (R 2.3 £Budbydfo-napntbalen.2.yi)-carbamic acid feri-butyl esfor |\
benzergsul fon(iilﬁ g, Mmmolbwaadlﬁ@@lvedwd\l hbd'"?ﬂé’lfﬁmqui@( 309 iy SMS”'MlZ 1

[ MtH] ! hﬁ §15 § M OPD Bkl Pvad hd il Shdestindd for 15 minutes
((R) -6- propyl a %eﬁg@é{a@%én?% ra%y dro 2)(2)‘86/ 40178 145 PCT/ EP2005/011091
79.1 at room temperature. Propyl bromlde (3.74 ml, 41.14 mmol) was added and the

|[é E) 623 (i‘S] &?Eéélcnél girm&ﬁv?@;ﬁﬂ@d %te fc{dnﬁ cam%eaamfweweém%rﬁgmet@aiughmmreggghtnga
- - un | ,
yi el d 9{ % P % p%edgr%g alm?(ff%f"l 8 aggg-izéﬁ@@mﬁ)sa@g i SiRGld Rbgqq oni ¢
%:ri) dngd oR%ot g ﬁfggﬁbekwnemef T he,orgdhic Iayera\hqutlirded o nietgnasiam- 2ifate), fllieredeB 3015

u i
4-(2,2-Difl uo?'& F\}?‘Pgor%gﬁ té'{ir&lw%s th%%?ﬁg Aﬁtrucﬁgﬁqoé%&gpf ygﬂ 9ru§§'[%l>§) gdro- nap
ht hal en-2- vyl Wabenz@@&lth $lhﬁm+rph@nmog_raphy Wlth cyclohexanel/ethyl acetate (95:5)

((R-6-[4-(2, fieEbiovliet e BZzeresy). f onyl am no] -1, 2, 3, 4-tetra
hydr o- napht hé? quEhP‘}{e;%i‘régrﬂgg;pWé%r%am C (aC| terlt)l’ butyl ester

15 74.3 ((S)-6-Amino-1 ,2,3,4-tetrahydro-naphthaIen-2—yl)—propyl-carbamic acid tert-butyl
ester

In an inert atmosphere (argon), ((S)-6-bromo-1,2,3,4-tetrahydro-naphthalen-2-yl)-
propyl-carbamic acid tert-butyl ester (5.0 g, 13.58 mmol) was dissolved in toluene
20 (150 ml) at room temperature. Tris(dibenzylideneacetone)dipalladium (622 mg,
0.68 mmol) and tri-tert-butyl-phosphane (412 mg, 2.04 mmol) were added to the
reaction mixture. After 15 minutes bis-(trimethylsilyl)lithiumamide (29.86 ml of a 1
molar solution in tetrahydrofuran) was added slowly and the reaction mixture was
stirred for 1 hour at 100 °C. The reaction mixture was cooled and slowly H,O
25 (150 ml) was added and extracted several times with diethyl ether. The organic
layer was dried over magnesium sulfate, filtered, and evaporated to dryness to
yield 6.9 g of crude product (95 % yield, 57 % purity).
ESI-MS:  249.15 [M+H-C(CHs)s]'

30 74.4 [(S)-6-(4-Difluoromethoxy-benzenesulfonylamino)-1,2,3,4-tetrahydro-naphthalen-
2-yl}-propyl-carbamic acid tert-butyi ester

((S)-8-Amino-1,2,3,4-tetrahydro-naphthalen-2-yl)-propyl-carbamic acid tert-
butyl ester (1.5 g, 4.93 mmol) was dissolved in tetrahydrofuran (50 ml).

35 Subsequently, dimethylamino pyridine (100 mg, 0.82 mmol) and diflucro-
methoxy-benzenesulfony! chloride (1.195 g, 4.93 mmol) were added and
the reaction mixture stirred over night at room temperature. The solvent
was evaporated under reduced pressure, the residue treated with water



20 Anobunt obtained: 247 ng; yield: 100% ESI-Ms: 523.1 [MtH " 80. 2
4-(2,2-Difluoro-I-nmethyl-ethyl)-N((R)-6-propylamno-5, 6,7, 8-tetrahydro- 25
napht hal ewme2egs/iguetrenzenesul f onam de Ag@ynt obt ai ned: 23pcmEEP200501 Y1 100%
ESI - MS: 423.1 [ MtH " 30 EXAMPLE 81 4- (B rom)-N-((R)-6-p

ropyl am no-5, 6, 7, 8-tetrahyd ronapht hal en-2-yl)- benzenesul fonam de 81.1

[ (R) - 6- (4- Br ono- hewazstag LdtlﬁanVlheamiglao)o ldyeR wWais4iried tovahydgresiyph shiiatenfil2- yi | -

s200 B Ne eogérd g " “%M@P%%a@%%%&#@tpﬁ%ﬁﬁe&%%%ﬁbgi
81.2 4-(Brono)- N—p(r(xR)ot@z 5rgmpmmd@p®decm~® pwifiee jthrsdica gghetamatparay | ) -
benzenesul fonam ﬁy%ﬁﬁ@éiﬁ&oﬂet%@ﬁﬁéﬁaﬁéjm% @Ttd 66:4 P85 ElQéﬁﬂ/le ghheTabl ets

Tabl ets of the f It are pressed on a-tablet press in the
cust omary rrannerpurlisdnmdwgt 108q1$St"ahce from Exanple 8 120 mg of corn
starch 13.5 ng of gelatin 45 ng of lactose 2.25 ng of Aerosil(r)
(chemcally pure silicic acid in subm crosc7p| cal f| ne q‘é?ﬂp”eé I|on) 20
6.75 ny o7f4 B ot-Biflooraragtbexy M<(-GsprppYamie-Hp., %&éﬁa YrqrEahialEnee¥) 20 mg of

subst anceg, ?ﬁ%s%ﬁé%ﬂeBhydgéchd@U of core conposition 70 ng of
saccharlflca ion composition The core conposition consists of 9 parts of

corn starch, 3 parts of lactose and 1 part of 60:40 vinyl pyrrolidone/vinyl

acet afp copol Y SVES-(4- Eh@o&ﬁﬁ&h&%ﬁé@%eﬂﬁomﬂmm )-t ;zcm4<te1rahyafb sapitisalefi- 5
parts of cane sug ar

and | part ofz'V'lTPFPPY'T?%gg'E?Q’:ﬁ C&?&t %(ggs éh'&)%z (eégelqufslszrﬂg%g?{egolnﬁt ©
this way are gshiG@metheaie (190 pilpTi nﬂmjoauettlh agidga8 i) waé’f aﬂwa thetre@r-
coating. tion mixture was stirred at room temperature for 1 hour. The reaction mixture was
evaporated to dryness. Diethyl ether (100 ml) was added and extracted with satu-
15 rated NaHCOs; solution. To the organic layer was added ethereal hydrochloride
solution and the solvent evaporated. To the residue was added diethyl ether (25

ml) and the crystalline product was filtered off to give pure product (1.41 g, 77 %

yield).
ESI-MS:  411.15 [M+H]
20 TH-NMR (DMSO-ds, 400 MHz): § [ppm] 10.25 (s, 1H), 9.0 (m, 2H), 7.8 (d, 2H),

7.35 (t, J = 70 Hz, 1H), 7.3 (d, 2H), 7.0 (d, 1H), 6.9 (d, 1H), 6.85 (s, 1H), 3.4 (m,
1H), 3.1 (dd, 1H), 2.95 (m, 2H), 2.75 (m, 3H), 2.2 (m, 1H), 1.7 (m, 3H), 0.9 (t, 3H).

EXAMPLE 75
25 4-Diﬂuoromethoxy-N-((R)-6-propy|amino—5,6,7,8-tetrahydro—naphthalen-z-yl)-

benzenesulfonamide, hydrochloride

Example 75 was prepared analogous to the procedure described for Example 74,
except that in step 75.1 (R)-6-bromo-1 ,2,3,4-tetrahydro-naphthalen-2-ylamine
30 was used instead of (S)-6-bromo-1,2,3,4-tetrahydro-naphthalen-2-ylamine.

The procedure described in example 47 was used to prepare the compounds of exam-
ples 76 to 81. The compounds were characterized by the following physical data.

35 EXAMPLE 76
N-((S)-G-Propylamino-5,6,7,8—tetrahydro—naphthalen—2-yl)-4-pyrazol-1-yI-
benzenesulfonamide, hydrochloride



Bi ol ogi cal investigations 35 Receptor binding studies: The substance to be
tested was either dissolved in nethanol/Chrenophor(r) (BASF-AG or in

di met hyl wol2bexisdersand then diluted wifh water to the desirmedooso11091
concentration. 40 Dopam ne D3 receptor: WO 2006/ 040178 147

PCT/ EP2005/ 011091 The assay m xture (0.250 ml) was conposed of nenbranes
gerl ved from Sulﬂd?ﬁmndﬁ&:p?ﬂ@ yxelungfypcwmwma;gsxr@gi@vabtﬁﬂemgckymmgly; f

opam ne D3 rece pride and incubation buffer
(total bindi n@')OégﬁE'on pf?ugdd'l"?ki’ ﬂfasrl]%umg%@t ance (inhibition curve) or 1
pM spi perone (nonspe0| fic bi nd| ng) Each assay m x- 5 ture was run in

triplicate. cub byt er contal ned 50 mMMtris, 120 rrMNaCI 5 nmM
KCl, 2 nM Ca EM% nﬁ WHL 1% bovi ne serum al bumn gqﬂqw nol one

and 0.4% aschi-BMR QZWISO(C!Mé%N%B)fﬂ@ﬁW d8i2Ry§.. 1HR 8. 719L(P'f@r2lﬂés‘3 susted to
pH 7.4 with ?@hn)dranesf?nw m@%%rﬁszeg&t PH), 6T9E(rASSHAY 6105 U119, Lo, wa

conposed of rom - sing stably expressed
human dopami n@HR2L72 (b &bt of-45 (Mo $<»| 105 & réj'l) égggﬁn%ﬁg 01 nM [ 1251]

i odospi perone and i ncubation buffer (total binding) or, in addi tion, test
subst ance_(i nhi i_/t' on curve) or 1 pM hal operidol (nonspecific binding).
Each assa was run in triplicate. The incubation buffer contained
50 MM I i 8-(2,2a0iflundvb-NaGkthyBe tir)-KISY(S)-8-prdyy BOni@x61 627, 8 2einahyiEhaphahale0-2t. %

bovi ne ser al bum h adjusted to pH 7.4 with HC.
Measur enewyg]ﬁ?ﬁfngﬁ%ﬁ&ng%oee ggé'f&?{“g‘rq@%aV| ng been incubated at 25C for 60
m nutes, the assay mxtures were fil- tered through a What man GF/ B gl ass

fiber filter gp anM@EbwThFJSérﬂgum db@élﬂaeocsdcrmbeﬁélurwvmwneean of gt-biitbker s

were transferred to scintillation viagls, usi ans- fer system

After 4 nmi of CalbeMRIABFIPNIrOYPaARIYH) O%Wm?@n%@erﬁgaﬂﬁadé fhe sanples were

shakeqs for one hour and the radioactivity was then counted in a Beta 30

Count er (PaCkﬁép Tr| Q or 2200CA). The cpm val ues were converted
WSt Fa] R

into dpm usi sta nch series and the p %r am bel onging to the
i nstru- ment. 'H-NMR (DMSO-ds, 400 MHz): & [ppm] 10.22 (s, 1H) 87 (br m, 2H), 774(%

2H), 7.50 (d, 2H), 6.92 (m, 3H), 6.19 (t, 1H), 3.36 (m, 1H), 3.09 (m, 1H), 2.93 (m,
2H), 2.72 (m, 2H), 2.18 (m, 1H), 1.68 (m, 3H), 1.30 (m, 3H), 0.92 (t, 3H).
20
EXAMPLE 78
4-Oxazol-5-yl-N-((R)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-
benzenesulfonamide

25  78.1 [(R)-6-(4-Oxazol-5-yl-benzenesulfonylamino)-1,2,3,4-tetrahydro-naphthalen-2-yl}-
propyl-carbamic acid tert-butyl ester

Amount obtained: 165 mg, vield 75%.
ESI-MS:  512.1 [M+H]"

30
78.2 4-Oxazol-5-yl-N-((R)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-
benzenesulfonamide
Amount obtained: 150 mg, yield 100%.
35 ESI-MS:  412.1 [M+H]

EXAMPLE 79
5-Oxazol-5-yl-thiophene-2-sulfonic acid ((R)-6-propylamino-5,6,7,8-tetrahydro-



The inhibition curves were anal yzed by neans of iterative nonlinear
regression 35 analysis using the Statistical Analysis System (SAS) which
i's simlawvotooddaer7s” LI GAND' program deg@r i bed by MinsonpamdpResdhard: WO
2006/ 040178 148 PCT/ EP2005/011091 The results of the receptro binding
studi es are expressed as receptor binding constants K;(D2) and K;(D3),
respectively as herein before descri-bed, and given in table 2. 5 In these

t est fini-
Lesto, ¥ oo SOUBSHILS, AGSEL ) sl BRuRIbY 81 2 MiaryBronAgRBh! | 1

bi nd sel ec- tiZwﬂmromybcalfberrﬁBaméé%bb@W esfgfe resul ts of the binding tests are
given in table % 10 Table 5: Exanple K;(D3) [nM K;(D2)* [nM K;(D2)*!K;,

(D3)* 2 14 442 32 3 0.34 10.3 30 93 0.28 14.5 52 7 1.97 152 77 g 0.50
50.6 192 9 18nm®untiebtaiped:12P1gng, &g 3. 15 11.3 476 42 19 2.5 51 21 20

7.5 339 45 ZESiI-RAé)S%ga%Nﬁ'ﬁ“L 23 2.3 116 50 29 0.37 1.39 4 3D 0.39 11.3 29
35 30.4 12342 406 38 4 27 151 40 1.40 309 221 41 12.2 1232.27 101
42 1.95 514 263 43 30.7 3477 113 44 0.62 258 416 45 13.9 1309 94

79.2 5-Oxazol-5-yl-thiophene-2-sulfonic acid ((R)-6-propylamino-5,6,7,8-tetrahydro-
naphthalen-2-yl)-amide
10
Amount obtained: 172 mg; vield: 100%
ESI-MS: 418.1 [M+H]"

EXAMPLE 80
15  4-(2,2-Difluoro-1 -methyl-ethyl)-N-((R)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-
yl)-benzenesulfonamide

80.1 {(R)-6-[4-(2,2-Difluoro-1-methyl-ethyl)-benzenesulfonylamino]-1,2,3,4-tetrahydro-
naphthalen-2-yl}-propyl-carbamic acid tert-butyl ester

20
Amount obtained: 247 mg; vield: 100%.
ESI-MS: 523.1 [M+H]"
80.2 4-(2,2-Difluoro-1-methyl-ethyl)-N-((R)-6-propylamino-5,6,7,8-tetrahydro-
25 naphthalen-2-yl)-benzenesulfonamide

Amount obtained: 235 mgq; vield: 100%.
ESI-MS: 423.1 [M+H]"

30 EXAMPLE 81

4-(Bromo)-N—((R)-6-propylamino-5,6,7,8-tetrahydronaphthalen-z-yl)-
benzenesulfonamide

81.1 [(R)-6-(4-Bromo-benzenesulfonylamino)-1,2,3,4-tetrahydronaphthalen-2-yl]-
35 propyl-carbamic acid tert-butyl ester

Amount obtained: 317 mg; vield: 62%.
ESI-MS: 523.1, 525.1 1 [M+H]"




46 2.5 100 47 5.1 70 48 1.5 128 WD 2006/ 040178 149 PCT/ EP2005/ 011091
Exanple K;(D3) [nM K;(D2)* [nM K;(D2)*/K;(D3)* 49 1.3 63 50 1.8 95 51
1.7 56 5R80Q006/04d17855 1.7 230 56 2.4 14l 58 0.15 229 r6O/EP26b5BTHI1 62 6. 2
77 63 30.9 40 64 3.4 70 68 2 42 70 3.6 61 74 2.5 250 100 76 8.62 728
84 77 1.65 501 304 * Receptor binding constants obtained according to the
assays deggrd he@rdraoeN(R)es-propylaiino-96, & 8-detrahydroAmphtiatet-2¢l)conpound of the

formula |l O 1 -S-Ar RL1 O(l) NY Rla 2a 5 wherein Ar i

ris
phenyl or an kgg;;&fels@f@a%?e 6- menbered C-bound heteroaromatic radical,
wherein Ar may carry 1 radical Ra and wherein Ar may also carry 1 or 2
radicals Rb; 10

Examples of galenic adminisiration forms
10 A) Tablets

Tablets of the following composition are pressed on a-tablet press in the customary
manner:

15 40mg  of substance from Example 8

120 mg  of corn starch

13.5mg of gelatin

45 mg of lactose

2.25 mg of Aerosil® (chemically pure silicic acid in submicroscopically fine dispersion)
20  6.75 mg of potato starch (as a 6% paste)

B) Sugar-coated tablets

20 mg of substance from Example 8
25 60 mg of core composition
70 mg of saccharification composition

The core composition consists of 9 parts of corn starch, 3 parts of lactose and 1 part of
60:40 vinylpyrrolidone/vinyl acetate copolymer. The saccharification composition con-

30 sists of 5 parts of cane sugar, 2 parts of corn starch, 2 parts of calcium carbonate and 1
part of talc. The sugar-coated tablets which had been prepared in this way are subse-
quently provided with a gastric juice-resistant coating.

Biological investigations

35
Receptor binding studies:
The substance to be tested was either dissolved in methanol/Chremophor®
(BASF-AG) or in dimethyl sulfoxide and then diluted with water to the desired
concentration.

40

Dopamine D3 receptor:



Ra being selected fromthe group consisting of Cl-C6-al kyl, C2-C6-alkenyl,
fluori- nated C2-C6-al kenyl, C3-C6-cycl oal kyl, Ci1-C6-al koxy, fluorinated
C1- C6- al kyb,2006fd40my8i nat ed C3- C6- cycl oajfeyl , fluori nat ed pCIABBecalokmay

Cl1- C6- hydr oxyal kyl, Cl- C6-al koxy- Cl-C4-al kyl, Cl1-C6-hydroxyal koxy,

Cl- C6- al koxy- Cl1- C4- al koxy, 15 COOH, NR4ARS5, CHZNR4R5 ONRARS, NHC(O) NRARS,
C( O) NRARS5,  SCRARARSay miiure€f. aﬁ(kml)ommm'oqseﬂlqﬁmann’ma@@ xives fi Nk y|103r bony!l |

Cl- C6- al kyl | C6-
al kyl ca(rabo%yIcg'gykoﬁ}%glJ ﬁeg]? %%S?JSI(?H@ ét@ Sﬁ%cgq%@lﬁé@m%% %Eepgj(gi(%’lar bonyl
C1- 06- al kyl t hinbi, [*?fII- wdpsmiaﬂ@ar@lmwaélpn)bluffﬁf @takﬁﬂw)&"k%%ﬂ!tpﬂn%s sidr- 06~ 20

| kyl sul f I -
G106 al kot <P B BB BB ey oy i @ 3-

to 7-nBnber edtuﬁ@tﬂ@ﬁ(wn cry@pf/@ter adi cal wherein the five | ast nentioned
radicals may carry 1, 2, 3 or 4 radi cal s sel ected from hal ogen, cyano, OH,

oxo, CN, and the radl cal e ot her,
sel ected f romTH%F"t?ijﬁt'o"b%f% corﬁtia{nga 0 '@Qf'%ﬁﬂﬁﬁ%hééﬁ kﬁnﬁrﬁ@ﬂet hyl ,

di f 1 uor ormet hylcaclt anhmmgmgamwo 1% bavinensdram atbaymindi@ pMoguinmdereoxyd Qb
trifluoronethoxy,, the. I | : bound
to two adj aceﬁ?é/d(fg'fs ac%{%ﬁ%or?%q a&ﬁlyg@ﬁ blﬁ‘lﬁtlalc‘%S %@F%baa t@B gf’ﬁghﬁg%@r ed

het eragyclic or carbocylic ring which is fused to the phenyl ring and

whi ch is unsu ;ch may carry 1, 2 or 3 radicals selected from
hal ogen, Bﬁbém‘%?ﬁﬂ?:%\i:éﬁ@l C6- al kyl, C3-C6-cycl oal kyl, Ci1-C6-al koxy,
fluori nat ed Cl C6-al kyl, fluorinated C3- C6- cycl oal kyl, fluorinated

Cl- C6- al koxy, Tﬁéa@@a Mﬁ&@ré)(@'rrh)’\lvas Edmbdbed |dfmemt§32né§3&om64‘r(ﬁ| KEK-293

0 L el el il
- C1+66- al ky laagiormicam iyBH)yibdodpipesenenandeidciatios butiek(jdtaldimding)lor, in addi-
C1 C6- al kyl b
L. Co- al kyl carBnyr oy e, SHABHDR Sae o iy APl Bibpecnciindfo)
al koxycar bony|E,ach:aswmiwswﬁS<sunmfaalfqaﬁaat ed Cl- C6-al kyl t hi o,
Cl- C6-al kyl sul finyl, Cl-C6-al kyl sul fonyl, fluorinated Cl C6- al kyl sul fi nyl

and fluorinated Cil- sul fon e t enyl, Rea
i s hydrogen arT(H‘eP@Cqb@t"P@liP %’H@éﬁq 'QB'CEE&" 1\9Rr H‘c!i‘%@ % M%&&STM Ra which
i s difbperent fogaon, QBﬁMWIgCBEhdﬂO)d}% bovind serarmadbinyin. el bufferivdsiadiested toxy,
and optionall ¥)H17 Rrwi% I-rléf.ji cals Ro; Xis Nor CH 15

Measurement and analysis:

25 After having been incubated at 25°C for 60 minutes, the assay mixtures were fil-
tered through a Whatman GF/B glass fiber filter under vacuum using a cell col-
lecting device. The filters were transferred to scintillation viols using a filter trans-
fer system. After 4 ml of Ultima Gold® (Packard) have been added, the samples
were shaken for one hour and the radioactivity was then counted in a Beta-

30 Counter (Packard, Tricarb 2000 or 2200CA). The cpm values were converted into
dpm using a standard quench series and the program belonging to the instru-

ment.

The inhibition curves were analyzed by means of iterative nonlinear regression
35 analysis using the Statistical Analysis System (SAS) which is similar to the
“LIGAND” program described by Munson and Rodbard.



Yis 0, S
NR3; Rl is Cl-4-al kyl,
C3- C4- al kwoyboo/dsbrrer i nat ed Cl- C4- al kyl4
fluorinated C3-C4-cycl oal kyl net hyl ,

25 R13 is H, or

- CHEN-,

Cl1- C3- al kyl car bonyl ;
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19 25 51 21
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38 4.81 727 151

40 1.40 309 221

41 12.2 1232.27 101
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44 0.62 258 416

45 13.9 1309 94

46 25 100

47 5.1 70

48 1.5 128
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fluoropyrrolidin-1-yl,

3-fluoropyrrolidin-1-yl,
(S)-3-fluoropyrrolidin-1-
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yl, (R -3- fluoropyrrolidin-1-yl,
2,2-difluoropyrrolidin-1-yl, 3,3-difluoropyrrolidin-1-yl, 2-
met hyl pyrrolidin-1-yl, ) - 2- met hyl pyrr ®%Q di n- 1-yI ,

(R)-Z-Sﬁth | pyrrolidin-1-yl, 3- nethylpyrrolidin-1-yl,

(S)-3- ?ﬁt,/af yrrolidin-1-yl, (R -3-nmethylpyrrolidin-1-yl, 1 30

met hyl pyrrolidin-2-yl, (S)-1-nethylpyrrolidin-2-yl,
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(R -2-trifluoronethyl pyrrolidin-1-yl, 3- tlrifluoronethylpyrrolidin-I|-yl,
(S)-3-trifluoronethyl pyrRali did: 1-wt, 85
trifluoronethylpyrrolidin-1
2- oxo- oxazol i di n- 3-yl ,»1pi , 2- nethylpiperidiniD-yI,
(S)-2-nethy|piperidinfi- -nmet hyl pi peridin-1-yl. 154 6. The
conpounds as clained in ahy oflthe clains 3, 4 or 5 wherein the radical R
carrges 1, 2, 3 or 4 f1Rrindatons. 7. The conpounds as clained in claim
1, wherein A garries one radical Ra, which is se- 5 lected from CHFZ,
CH2F, OCHFZ and OCH2F. 8. The conpounds as clained in claiml, wherein Ar
carries one radical Ra, which is se- lected from5- or 6-nenbered

get gr oa(r]I 0&&:& g id gl pér%ﬂ'?ﬁh\taﬁc ss%ﬁé-ﬂ@TmFéaec:bo&n@?éter&mﬂ?w?aa%@ct ed from
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fluori nated CSC-%G- g?@é%&%%ﬁ%wcﬂ] %ﬁqﬁ‘é@é&ﬁ%&?’ &&é?ﬂgﬂ& P%zgé a%n?ll, fidri
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Cl1- C6- al koxycar bon%)@gﬂw&%?%n%:ﬂﬁéﬁ%te Eg? ?%Q&@Q@?%be al kyl t hi o,

Cl1- C6- al kyl sul fi nyklkylcarbopylaming, Sutrinated G-€i-albylcarhomdarainoe+abkyl sul fi nyl
and fluori- nated Ghkyirahiisks AL CR8, SikyiEBBoRABR O1ts-Moxgbabsmal i n
claim8, wherein Ar carrlMeE, one heteroaronatic ragil Cﬂ% . E;I chis

sel ected from f ur afy1Cealyitainy 'Lfor'ﬁ?ﬁepcﬁﬁflge,'ggﬂ)ﬁh}?z&" s-aAlkYIEURYlo Py Co- oxazol yi |
i sdaoazo: y: : er1 3, 4alkisalfory duytinatdd €,-&s-alkiysaifihyl) fluctindted-Q,rCeealkyisulfonyld
tetrazol yl, ere t upsy _may
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Cl- C4-al koxy, fl uoFydigtredicatiwiereinithg fivellast mentioned sadieRlonagsagy ko) ord. The
conpounds as cl ai mpshi¢dls SEcted frbMehaliRACE)RE, OHALXE CNWRAH BheraicaisRHheny! .

pyrredidin-1-yl,

25 R® being, independently from each other, selected from halogen, cyano, nitro,
OH, methyl, methoxy, fluoromethyl, difluoromethyl, trifluoromethyl, fluormeth-
oxy, difluoromethoxy and trifluoromethoxy,

the radical R® and one radical R®, if present and bound to two adjacent car-
30 bon atoms of phenyl, may form a 5-or 6-membered heterocyclic or carbocylic
ring which is fused to the phenyl ring and which is unsubstituted or which may
carry 1, 2 or 3 radicals selected from halogen, NO;, NH;, OH, CN, C;-Ce-
alkyl, C5-Ce-cycloalkyl, C;-Cs-alkoxy, fluorinated C,-Cs-alkyl, fluorinated Cs-
Ce-cycloalkyl, fluorinated C,-Cg-alkoxy, C4-Ce-hydroxyalkyl, C,-C,-alkoxy-C,-



11. The conpounds as clainmed in any of the preceding clains, wherein Ar is
phenyl that car- 30 ries a radical Ra in the 4-position of the phenyl ring.
12. The conpounds as claimed in any of the preceding clains, wherein Eis
NR3. 13. The conpounds as claimed in at8! of clains 1 to 11, wherein Eis

CH2. 35 14. The co cedl g~cCl ai ns,
wherein RL is n-pr??ﬂypﬁ @Wydf%?g%i‘yrp %Pﬂ@ﬂé AT €propen- 3-yl .
155 15. The conpoalkyisaenyl| i-Cedlkylaminoy deC1-Cl§ra|kylaHmmjl(thsel ai ns, wherein
B Lo Al ogen. i M RARRGEC 26, Sl RckoRl éga%?d B, 0 g 2
or 3. 5 17. The coﬁﬂ%‘ﬁﬂ@@nﬂsccpaﬁﬂfﬁl@arbﬁn}dﬁmm@f f“l'fﬁl@aﬁﬁd led-allgylearapm,
whergein X is CH andmind, €,-Csaikyitarbon oﬁrﬁateme-a@{ylcérbfﬁywmm -Op-1 i
O P e kO B ERHR ot le & bl CacheR R e
formula la 0 11 2.&E:Slddsulféhyldluptisgted B:Rl-allylsitfiayllindvfluerieated &1 CeR a, R2,
Rea, R3, E and Ar meani ngs given in claiml or 2 and the

YR

physiologically to acid addition salts thereof. 20. The conpounds as
claimed in claim18 of the formula Ib R2 0O RINI / IIl (I b) ESA Illa

DA, D e ol S Eysfo st SRS On 00 [
t hereof . 25 21°a$ﬁ§qdﬁﬁﬁéfﬁ1d@ ‘gb'safgy‘?fﬁgr%m@ﬁ‘éﬂ fefiaoxys triflermedy iﬁp‘i lc 156

@) trifluoromethoxy, and optionally 1 or 2 radicals R®;
X is N or CH;
15
Y is O, S, -CH=N-, -CH=CH- or -N=CH-;
A is CHp, O or S;
20 E is CR°R” or NR%;
R' is C,-Cs-alkyl, C5-C,-cycloalkyl, Cs-C4-cycloalkylmethyl, C;-C4-alkenyl, fluorinated

C,-C,-alkyl, fluorinated C;-C,-cycloalkyl, fluorinated C3-C4-cycloalkylmethyl, fluori-
nated C;-C,-alkenyl, formyl or C,-Cs-alkylcarbonyl;

25
R™ is H, or R™ and R? together are (CH,), with n being 2 or 3, or R" and R* together
are (CHg), with n being 2 or 3;
R? and R* are independently of each other H, CHs, CH,F, CHF; or CF3;
30
R® is H or C,-Cs-alkyl;
R* R® independently of each other are selected from H, C;-C,-alkyl, C;-C,-alkoxy and
fluorinated C;-C,-alkyl; and
35

R®%, R’ independently of each other are selected from H, C;-C,-alkyl and fluorinated C;-
Co-alkyl;



11 R2 OE-S-Ar RAN (Ic) R18 R2a wherein R, Ra, R2, Rka, R3, E and Ar
have the neanings given in claiml or 2 and the physiologically tolerated
acid addition salts thereof. 5 22. The ¢smpounds as clained in any of
claims 1 to 16, wherein Yis -CH=CH, -CH=N- or S and X is N 23. The
conpound a@ndithe prysidlogicallytaleratedafcid adsitionrsails thereal. or le 10 O 11 R2 N
E-S-Ar 2 NYI "o ~~-E-S-Ar RAN iN RAN S R12 R2a 1Rla Rza (1d) (le)

wherein R1, R a, R2a, R3, E and Ar have the neanings given in claim1l.
15 24. 2fhe | &‘SrFBBIE’ﬁhl%dso?S ¢lgineddn glgimd. whereiny ¢, 1d or le and the
physi ol ogically tolerated acid addltlon salts thereof as claimed in

CLAIS 150 80 Eheily &n AR5 &' SRRy CRPRE PRl R lichBohor ™! 2
i ndependent | y @fisisgditpadesraterelaecing anémigenadt-0Ca - 2k § furthet heteresltarosyinde-
fluori nant ed C%eﬁ?e V@i’le%crp R, g@lgctta?rfro?ﬁ @eS%ﬂd g"agrnn%é?ﬁﬁergfwﬁé?&n%d' cals

Ra' or Rae may ydrogén or fluorine, Rae tgge her

form a radical °’€Q‘ﬁ2)1 "Qd‘ﬁﬁ'eﬁ é‘f’mcr!LSQi?Cth BPmtth%QW'Brcﬁgé'ﬁt"!ﬂer% Credlknd

r epl aced by fl t¢9¢|bénay| d),ydg Qlkdxy, fidor{pated (syte-alky|cﬂudaﬁawdl@gxae-cy¢1b@n@| Fludri-CH2
y may be 157 ggen or

C -al kyl and@ qucﬁzeﬁeﬁaa]ﬁ?e)fys R%Z'Q5 'ézlf'd@ybrazcgd"ﬁ'é'yl ‘ﬁ’(gblééc?rﬁﬂ(yﬁﬂ'a@p%'iod'il ai ned

in claim24, wykmwherein the lagtdowaherianed adiclsemay te fluonnatesh protenyl, group and
an aromatic 5- or 6-membered C-bound heteroaromatic radical, comprising 1 nitro-
gen atom as ring member and 0, 1, 2 or 3 further heteroatoms, independently of
each other, selected from O, S and N, wherein the last two mentioned radicals may

15 carry 1, 2, 3 or 4 radicals selected from Halogen and the radicals R®, and wherein

Ar may carry 1 or 2 further radicals R®, which are independently from each other
selected from halogen, cyano, methyl, fluoromethyl, difluoromethyl, trifluoromethyl,
difluoromethoxy and trifluoromethoxy and wherein

20 E  is CH;or NR? R®being H or C;-C,-alkyl, and

R' is C-Cs-alkyl, Cs-C,-cycloalkyl, C3-C4-cycloalkylmethyl, Cs-C4-alkenyl, fluorinated
C,-Cs-alkyl, fluorinated C;-C4-cycloalkyl, fluorinated C;-Cy4-cycloalkylmethyl, fluori-
nated C;-C,-alkenyl, formyl or C,-Cs-alkylcarbonyl;

25

R* R® are, independently of each other, selected from H, C;-Cz-alkyl and fluorinated C;-

C-alkyl.

3.  The compounds as claimed in claim 1 or 2, wherein Ar carries one radical R® of the for-
30 mula R¥
_Y Ra'

wherein
Yis N, CHorCF,



5 (R -1-fluoroethyl, (S)-1-fluoroethyl, 2-fluoroethyl, 1,1-difluoroethyl,
2,2-difluoroethyl, 2,2,2- trifluoroethyl, (R)-1-fluoropropyl,

(S) 1-fl uoropropyl 2-fluoropropyl, 3-fluoropropyl, 1,1- difluoropropyl,
2,2-di fluoropropyl, 3,3-difluoropropyl,18 3,3-trifl uoropropyl,
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which is s8I pélérofl'c?'a 58 (Si'%'%etné%é%lﬁ"ﬁglt @0%‘%@ qyéro 1cyil S having as
ring methylpyrrolidin-1-yl, (S)-3-methylpyrrolidin-1-yl, (R)-3-methylpyrrolidin-1-yl, 1-

30 methylpyrrolidin-2-yl, (S)-1-methylpyrrolidin-2-yl, (R)-1-methylpyrrolidin-2-yl, 1-

methylpyrrolidin-3-yl, (S)-1-methylpyrrolidin-3-yl, (R)-1-methylpyrrolidin-3-yl, 2,2-
dimethylpyrrolidin-1-yl, 3,3-dimethylpyrrolidin-1-yl, 2-trifluoromethylpyrrolidin-1-yl, (S)-2-
trifluoromethylpyrrolidin-1-yl, (R)-2-trifluoromethylpyrrolidin-1-yl, 3-
trifluoromethylpyrrolidin-1-yl, (S)-3-trifluoromethylpyrrolidin-1-yl, (R)-3-

35 trifluoromethylpyrrolidin-1-yl, 2-oxopyrrolidin-1-yl, 2-oxo0-oxazolidin-3-yl, piperidin-1-yl, 2-
methylpiperidin-1-yl, (S)-2-methylpiperidin-1-yl and (R)-2-methylpiperidin-1-yl.



5 menbers 1 heteroatom selected fromO, S and N and which may further have
1, 2 or 3 nitrogen atons as ring nenbers, and wherein the 5- or 6-nenbered
het eroaromatic radical nmay carry 1, 2 or 3 substituents selected from

hal ogen, N2, NH2, OH, CN, C, -Ce- al kyl154C3- C6-cycl oal kyl, Ci1-C6- al koxy,
fluorinated, Cl-C6-al kyl, fluagrinated C3-C8-cycloal kyl .. fluarinated.

C1 G- B korlpS ComPRRNRRH SRR ATY GBS i oeo WP A A8l s

hydr oxyal kdx2, 3 @14 Moerielatorps.C2- C4- al koxy, Cl1- C6-al kyl car bonyl ,

Cl- C6- al kyl am no, di-Cl- CB-al kyl am no, C1-C6-al kyl am nocar bonyl

di - C1- C6- al_ kyl ami nocarbonyl, fluorinated Cl-C6- alkylcarbonyl

C1- Ce- d+ ky(ThacEBwpURdS arclaimeddn Flaim &owitereioahrgarigsaneradigal & which iisees-

al kyg car bonagdieitrom iR A, &SCIGR; St @LKH.car bonyl oxy, Cl- C6-al koxycar bonyl ,
Cl1-C8- al kylthio, fluorinated Cl-C6-al kylthio, Cl-C6-alkylsulfinyl,

Cl- C6- al kyl sul fonyl, fluorinated 15 Cl-C6-al kyl sul finyl and fluorinated
Cl- C6- &l kyThalcbmpyplinds3s cldimeddootpion madshersinrasarrzd dne radiealR*2@hickvisesesi N Ar
carries on r ' | j ' f |,

Chi enyi . poct Gy S BBl iflsropitina i sticais hapib B 53 merfflyy 11t

1, 3, 4- t hi agregtenpelecteddram Oy SandIN and whigh saayrfughes have 4ngd of dnitepggn @lomsyher e
t hﬁ'dﬁ er ogk Qiné?néF{RSédrﬁfdrﬂ%mé?%in ey 5.6 %Mé#é@é?e{dtﬂé}t&@ar‘léha@i&)‘adiw mayleahrg 13
substituents sel ected from 0- n, - CA- , - C4- oxy

Fl'bor i nat od 3 SRsRYP SSRESHIT00) FAleden NG, WAz . C bk CoBrpounds as
cl ai med i ncyelyalifl, ©-0d-aikoxy? fliarinated @PCs-alkyl, rorinated CyrPd-cyicloatkyl; uonrateda

radical Rad .t -Rosi ti i 32. as
Ciai mod 1 n Gy B GGl il G ¢ S "Cany Ry BRERE GG 2
cl ai med i naboxy-Fe-S2-alkemnrCi-Ge-aRylIcarbenyl, 3b-Ceialkyiarsing odifo@aalkdaminoalne- i n
anyyspf cl ai _el.- hndebibonA® fludh at in
any19(;f cl aiaglair%nc%dgrb%ﬁ?l, %{ 8{3 ﬁlkgfhi%s négpg'p flrgﬁ}ﬁtﬁdgg}l%g{égglcéﬁ?gégm

C2- C3- al ky PIKYicarpopyiaitie. SUgnateskC Gr alerearbenfaslingsCaS+ elkuEranyIRvaflyorss
claims 19 hated<:-GhalkydtarbdtibdoxysChEgamagytartdnyl, THEakyttio floriaatedIGiCred in
mor ety (O BRIG e Bl o Grairishd, ARRnSes el Sl ERARH ..y
of cl ai ns nateddCIes-alkisuifionyl. R2 and Rea are hydrogen. 39. The conpounds of
th?dorrrul ae la, Ib, Ic, Id and le and the physiologically tolerated acid 5
additign salts thereof as clainmed in claim38, wherein Ar is . a

4-di fl Jor nﬂ‘ﬁ&?&}"ﬁﬁ%ﬂﬂ as C'@!U‘?dm@a%ﬁﬁ&ﬁfﬁ@ A capriegiongdnetetoareaiatic slicy R3g,
wher ei n_RLwhichris peleted frofr fuginyn i€y, | pyreisl, pyieZol@3insitidadlyl, xaoll isprazoft, y! -
nydrogen. - 45 HESMNG Fa oy o2 S e ety WRGR e s dprp

tol erated &ienl mayibe unsubstituted or mey satry 440 3isubstiteentnseieciedirom halggenetCn R2
andsRea ar g, g, €9&)-all¥ixy] fudfinated C,-C,-alkyl and fluorinated C;-Cq-alkoxy.

10. The compounds as claimed in any of the preceding claims, wherein Ar is phenyl.

11.  The compounds as claimed in any of the preceding claims, wherein Ar is phenyl that car-
30 ries a radical R* in the 4-position of the phenyl ring.

12. The compounds as claimed in any of the preceding claims, wherein E is NR®.

13. The compounds as claimed in any of claims 1 to 11, wherein E is CH,.
35
14. The compounds as claimed in any of the preceding claims, wherein R’ is n-propyl, fluori-
nated linear C,-Cs-alkyl or 1-propen-3-yl.



di f1 uor met hoxyphenyl, R is n-propyl, fluorinated |inear C2-C3-al kyl or
1-propen-3-yl. 15 43. The conpounds as clained in claim42, wherein Ra is
hydrogen. 44. The conpounds as clainmed in claim42 or 43, wherein RL is
propyl. 20 45. A pharnaceuti cal corrposi 15n conprising at Ieast one

the formila tical al.t ther eof
C1 ar mod® n TARSOBPOUTS 5 LetpdyaBr &) WE PressangiaamF: 9 4 e0et Hs ORIl | act

one physiologically acceptable carrier or auxiliary sub- stance 25 46. The

phar maggut ical i 1d e i or
Pho. tragt. T8 5RBRERK: e IRRD iR UESails FgnSunbieh BEPRE dRIF T pnd I

a phar mace®’ foaniamaietye@Hakwithaebaing Aer 8of as ¢l ai med |n any of the
precgding clains for preparing a pharmaceutical conposition for 30 the
treatment of a nedical disorder susceptible to treatnent with a dopam ne D3
recept di. [Tihgaaohpoudds Shelainted imany bfthepcededinglcieims Avhereihe¢ igiGH and Yiiedi cal

di sorder i sCR=NL,SEASEHObr INVCIH-3HX BIN aReYVPLEHAY.-IregH=8BI-49. The use as
cI ai med in any of the preceding clains, for the treatnent of addiction. 160

(R) N-[1§ (Ihfe§8B}p8H'§/‘i's Fefloimeddn i 7 Mretein-Yis2CH=4Hr apd X &Fb- napht hal en- 2
-yl10- propi onam de; -

(R~ 4 130PR@bimoldD as’alihh BB 98 3 fe foffiig 1 aNydr o- napht hal en-2-y1)-
enzenesul f'onam

4- | sopropyl -N- ((R) - 6-propyl am no-5, 6, 7, 8-t et rahydr o- napht hal en-2-yl ) -
benzenesul f onam de; - 0O

(R -N-[5-(4-1 soropyl benzenesul flonyl am no) - 1, 2, 3, 4-t et r ahydr o- napht hal en- 2
-yl']- propionaR —o—Ar

(R)-4-1sopropyl -
benzenesul f m d

i noll - - “1-vl) -
Am nopypd, 6,7, 8 tet(lrazj\hydro napht hal en-1-yl)- 10

~8-t etrahydro- napht hal en-2-yl)-4-i sopropyl -
benzenesul f onan ¢de;
N-((S)-6-Allyl aRni ndRS 6, 7, 8-t etrahydr o- napht hal en- 2-yl ) -4-i sopropyl -

benzenesul f onam de; 15 -

4-1sopropyl -N-((S ropyl agi no-5, 6, 7, 8-t etrahydr o- napht hal en- 2-yl ) -
ben%ﬁesﬁ%lmﬁﬁgéw( ) _,pR2 P{¥ g]Eand Ar have the meanlnés given |r?cla|m1or2an>c/i t|2|

:\F((S) 6- AlphydigiBkiBalyGoRrafeSatie bEahdIsAENAGBbNal en- 2- Y1) - 4- i sopr opyl - N- net hy

20. The compounds as claimed in claim 18 of the formula Ib

(Ib)

Z
T
0=(=0
>

20

wherein R, R', R?, R?, R?, E and Ar have the meanings given in claim 1 or 2 and the
physiologically tolerated acid addition salts thereof.

25 21. The compounds as claimed in claim 18 of the formula Ic



benzenesul f onam de; -

4- 1 sopropyl -N-nethyl -N-((S)-6-propyl am no-5, 6, 7, 8-t etrahydr o- napht hal en- 2-y
| )- 20 benzenesul f onam de; -

N-[ 3- (4-1sopropyl - benzenesul f onyl ani no)1% 6, 7, 8-t et r ahydr o- qui nol i n- 7-yl ] -

pr opi onam de; -

4-1sopropyl - N-(7-propyl am no-5, 607 8-t etrahydro-qui nolin-3-yl)-benzenesul fo
nam de; - E— S—Ar

4-1sopropyl - N—'? 25, 6ll7, 8-tetrahydro-qui nolin-3-yl)-benzenesul fo
nam de; 25 - 0

N-[6-(4-1 so;R&p | f onyl am no) - chr o(feh- 3-yl ] - pr opi onam de; -

4-1 sopropyl - N- (18- pr opyl am no- chr oman- 6-yl ) - benzenesul fonam de; - N-((4aS, 1
bS) - 4- Al lyl -1,@143, 4%4a, 5, 6, 1Ob- oct ahydr o- benzo[ f] qui nol i n-8-yl)-4-isopropy
| - benzenesul fonam de; - N ((4aS,1

hS)-4-Allyl-1,2,3,4,4a,5, 6, 10b- oct ahydr o- benzo[ | ] qui nol i n-9-yl)-4-i sopropy

| - 30 benz O oA 2 3 th
(ol k) §7BR B andAchas he mespings given n ol 230G 1)y
-i sopr opyl phMg@ﬁ@ ljplp@%@@@addltlon salts thereof.

trams-4- Isopropyl N-(1- prop| onyl-1,2,3,4,4a,5,10,1

Ga- oct gy, benzol Al 0ol ) b RenasasUL LRAY d b, oHen-or s

Ga- oct ahydlaod Kas o[ g] qui noI in-7-yl)- benzenesul fonam de; -

trans-4-1sopropyl -N(1, 2, 3,4, 4a,5, 10,1 QGa-oct ahydro-benzo[g] quinolin-7-yl)-
benzenesul f onam de; 161 -

t r ans- 43t r iThe gemeaendhys clainterlip clgjsn @A of the formulae khorde 10, 10a- oct ahydr o- benzol
gl g nolin-7- yl)-benzenesul fonam de; -
trans-4-trifluoronethyl-N(1-propyl-1, 2, 3,4, 4a,5, 10, 10a- oct ahydro-benzo[ g] g
uinolin-7- yl)-benzenesul fonam dg; 5 -
trans-4-triflugzonethyl - N (1-po8¥Ad, 2, 3, 4, 4a, 5,40,
10a- oct ahydr o- behs in-8H yl)- benzenesu TFopa

N-((S)-6-Am np 5, tetr hydr@ napht hal en- %N' ) - ro»—l—ﬁmﬁmsul fo
nam de; -

N-((R) - 6- DprOp'}h am ho- 5. 6 7. 8- tet r ahydr o- napht hal}‘en 2-2yl) i soppyl -
benzenesul f onarjte; RB -

N-((S)-6-D propyl am no-5,(fd)7, 8-t et rahydr o- napht hal en- 2 yl') «(fe)i sopropyl -
benzenesul f onam de; -

N-[7-(4-Trifluoromet hoxy-benzenesul f onyl am no) - 3, 4- di hydr o- 2H- pyr ano[ 3, 2- b]
pyri di n- 3- whbleipRYM'BRITRECR® -E and Ar have the meanings given in claim 1.

N-[ 7- (4-1sopropyl - benzenesul fonyl am no) - 3, 4-di hydr o- 2H pyrano[ 3, 2-b] pyri din

-3-
%/5 24. The compounds of the formulae la, Ib, Ic, Id or le and the physiologically tolerated acid
addition salts thereof, as claimed in claims 19, 20, 21 or 23, wherein Ar carries one radi-
cal R® of the formula R*

a1
/R
_Y\ Ra'
RaZ
20 wherein
Y is N, CH or CF,

R*' and R* are independently of each other selected from C;-C-alkyl, C,-Co-alkoxy,
fluorinanted C;-C,-alkyl, provided for Y being CH or CF one of the radicals R*' or R* may
also be hydrogen or fluorine, or

25 R*' and R*? together form a radical (CH.), wherein 1 or 2 of the hydrogen atoms may be
replaced by fluorine, hydroxy, C,-C,-alkyl or C,-C,-alkoxy, wherein 1 CH, moiety may be



15 propi onam de; -

N-{7-[4-((S)-2-Fluoro-I|-nethyl-ethyl)-benzenesul f onyl am no] - 3, 4-di hydr o- 2H
pyrano[ 3, 2-b] pyrid in-3-yl}-propi onam'ﬂ;er -

N- ( 3- Propyl am no- 3, 4-di hydr o- 2H pyrano[ 3, 2-b] pyridin-7-yl)-4-trifl uoromet ho
XYy- benzene@hdeerrﬁ)o& S=xm) SO, or N-R®, R® being hydrogen or C,-C,-alkyl and wherein m is

4- Isopropy? §|-4 %&rbopyl am no- 3, 4-di hydro- 2H pyrano[ 3, 2-b] pyridin-7-yl) -
benzenesul f onari d

4-((S)-2-Fluoro-1I - rret hyl - et hyl ) - N- ( 3- pr opyl am no- 3, 4'd| hydr o- 2H pyr ano[ 3, 2-
b] pyri ¢sn- The!:bmpb@ﬁus%seéialhfedﬁ&mbﬁeﬂ -wherein the radncal R? is selected from isopropyl,

I S h I 25

¢ Ozl STl Moo LRI o edbL R PR B RS 2
((S) - 6- pr opifluardetioy, 5R$1-'n'lyBde&tpyhl(@)alt-tﬂuorpampylha+fluuFozrqny) Sdvocepropyl, 1,1-
(5 ( IS)SO)é aé ?L ggquéllopf'dyyg@?@ﬁ%&oﬁr‘ék)gloggrcd(@fb'r%) ropyl, 3,3,3- tréfluor?pro%vll d(R)-2-fbuoro-1-
\- ((S) - b PRSHMGRTING)S-iioro-8-rpatbyiahyl -3 ASHURE EmeBY hVIAS) 2 23Buerer | Lor o

-1 - et hyl mﬁt thptdth |b@z)21€21@ﬂs|Uoﬂotpﬁ@mm 1,-(S)-1,2-difluoro-1-methylethyl, (1%222-
D;g S)l rﬁ@%lroqrﬂ'lﬁ%jy?ggy{Z@i&%ﬁrﬁ‘% g-éne%yr?etn?l 5 rﬂuoro- -X‘Iuoro et yl)%thylzl trifl
N-((S)-6- P(d)fh;draneﬂngla-a HBdiftlu@Goetbyl Mt;adnoe‘r _rmﬂ‘_rwmlayl eycl@propyl- eyclob@yt, A; 2, 2-tri f |
golr gol(aggf ﬁg&roi.:);ﬁ?ﬁé 1t (kgﬁfzﬁ‘@ﬁlptﬁéw ‘a§)-2 2-difluorocyclopropyl (R)- and (S)-2-

((S)-6-pro wraﬁy alprepys, 7, 8- tetrahydro- napht hal en- 2-yl )-am de; 162 -
4- ((R) - 3- FI uor o- pyrrolldln 1-yl)-N-((S)-6-propyl am no-5, 6, 7, 8-t et rahydr o- na

B BB 7 g ShmPRMRas dRiRl 3T HaR 7 whegein the PRy B SIS e 2-y1 ) -

ben;enesul frenphvalidg; 4-Fhiemorpholinyl, 4-(1, 1-dioxo)thiomorpholinyl, piperazin-1-yl, 4-
ﬁ‘enD'Zfe'nggLf’ﬁ%trt]@fr?gi%’éer%hiﬁfﬁ)l,‘aﬁz‘eB&iRPIY;':l%H%‘ﬂiy?az@ti&nﬁ‘-;}l,e(‘sr)éﬂ%é‘ﬁm?lé%l%m—‘i‘-?l, Ry.3-v!) -
N- (( S) - 6- PMsMiazetidin-15yl 63-flugoazatidinhl iy 3-rethoryRzetisin- -yl Byhydraxyazetidingt-yl | uor o
- et hyI2) o F%@i&lﬁﬁ%f Eﬁfcgﬂdﬂﬁzyr (S) P rrohdln-2-yl SR) p_yrrolldln-2-yl pyrrolidin- 3-r¥l é ot h
| L 2-y1) pyri@PBB%-XLZIg)S@F Mﬁl&%—éj IuoroByrrcﬁl%l {n -yl ?S) 2- ﬁuoropyrro?dlna1 \}/I {R% 2n P
N-((S)-6- Pﬂoqn'pbysrmlldm-Byl63-'iflu8rdp9|trdslai|nyd-lyp(ﬁ)aiphndsrabﬁmhﬂrnﬂ Yk R)Brrolidin-1-yl -
benzenesul ?Ie&gfpyrgcﬁldm -1-yl, 2,2-difluoropyrrolidin-1-yl, 3,3-difluoropyrrolidin-1-yl, 2-
methylpyrrolidin-1-yl, (S)-2-methylpyrrolidin-1-yl, (R)-2-methylpyrrolidin-1-yl, 3-
methylpyrrolidin-1-yl, (S)-3-methylpyrrolidin-1-yl, (R)-3-methylpyrrolidin-1-yl, 1-

25 methylpyrrolidin-2-yl, (S)-1-methylpyrrolidin-2-yl, (R)-1-methylpyrrolidin-2-yl, 1-
methylpyrrolidin-3-yl, (S)-1-methylpyrrolidin-3-yl, (R)-1-methylpyrrolidin-3-yl, 2,2-
dimethyipyrrolidin-1-yl, 3,3-dimethylpyrrolidin-1-yl, 2-trifluoromethylpyrrolidin-1-yl, (S)-2-
trifluoromethylpyrrolidin-1-yl, (R)-2-trifluoromethylpyrrolidin-1-yl, 3-
trifluoromethylpyrrolidin-1-yl, (S)-3-trifluoromethylpyrrolidin-1-yl, (R)-3-

30 trifluoromethylpyrrolidin-1-yl, 2-oxopyrrolidin-1-yl, 2-oxo-oxazolidin-3-yl, piperidin-1-yl, 2-
methylpiperidin-1-yl, (S)-2-methylpiperidin-1-yl and (R)-2-methylpiperidin-1-yl.

27. The compounds as claimed in any of the claims 24, 25 or 26, wherein the radical R? car-
ries 1, 2, 3 or 4 fluorine atoms.
35
28. The compounds of the formulae Ia, Ib, Ic, Id or le and the physiologically tolerated acid
addition salts thereof, as claimed in claims 19, 20, 21 or 23, wherein Ar is phenyl, which
carries one radical R?, which is selected from CHF,, CH,F, OCHF; and OCH,F.



- 4-Di net hyl am no-N- ((S) - 6- propyl am no-5, 6, 7, 8-t et rahydr o- napht hal en-2-yl ) -
benzenesul f onam de; 15 -

4- (3- Fl uoro-propyl)-N-((S)-6-propyl am no-5, 6, 7, 8-tetrahydro- napht hal en- 2-yl
)- benzenesul f onam de; - 5-Propyl -t hi oph&he-sul fonic acid

((S)-6-propyl am no-5, 6, 7, 8-t et rahydr o- napht hal en-2- yl)-am de; -

4-Chl oro-N-((S)-6-propyl am no-5, 6, 7, 8-t etrahydr o- napht hal en-2-yl)- 20
benzene&sul fibeaongeunds of the formulae la, b, Ic, Id or le and the physiologically tolerated acid

N-((S)-6- P Eﬁ’l{)ﬁ%l&(%éreg %S%Taﬁrﬁ%& ﬁ1héf§1Fn9 1@a%1té)|aér% a/h¥|le)n Ar carries one radi-

tr|fluoronet ben nesu

4-((S)-2-Flca QWqulm Aglected frpm) 5-1or Gerapmbergd hsiarearpmetic raslicalsshaving asing o- nap
2" héﬂRenZZFlrﬂérﬁbé?Fﬂ%E@%tbmﬁ?é& rorﬁg) S and N and which ma further have 1, 2 or c:is

ht éh(,ﬂ )en 2. ;)r OB@% Uﬁget ﬁ}p)pbqaagé w}y g11nembéred Zneteroart ! apé/ ro-hap

It;l- pyrazol - I ;ﬁac;id:a)l nMy(daﬁ)/ 16 2r Gpubstitueris 5e|6ct6d &ohﬂ‘hmmd NG, N5 O GM-C-G4- ) -
enzenesu
4- (3-Fl uor o Cle-o ﬁ) CBC alko>)</¥ fluorlnat%d 8’ 96'§|kty é{luorhnf rdoC%af)%%oﬂ"(gri 2-yl
) - 30 benZéIH@rmt¢d) a@s OXY, Ci- Ce-hydroxyalkyl C1 C4-alkoxy-Cz-C4-a kY| Ci-Ce-

4- (¢ Fl uor %P/%Wéulo)& €(-B)-afkoR)-BRY,-BKoRP - - alkyedrBryR It (L Lalkidthinb adises)= 2- Y1)

- b
1 et Nk B Praioiamisogaromyl Gl taTiapsrhemenluRripried i Genes

| f onam de; alkylcarbonyl, C,-Ce-alkylcarbonylamino, fluorinated C;-Ce-alkylcarbonylamino, C4-Cg-
4-(1- Fwdro 7 r dr o- napht h
al en- 2- )é}kﬁ% {;B%BQXJ% Wonam é )alkylﬁg'r %Rﬁﬁw 6-a|19:1xyca§b$r%h Car&/

- et hyl - et laikylthiey-fluognated @&p;allan&hlnocﬁceralkysulﬂeylr GhGetalkylsdfamyh duerinated,| ) -

bengenesul THIERsulfib§iBand fluorinated C,-Ce-alkylsulfonyl.
N-((S)-6- EICﬁ;CI%amlqﬁeo 9 7, 8-tetrah)}dr60 nyapht h)gal en-2-yl)-4-trifluoronethoxy-

benzenesul f onam de; -

Blr ((S)-36- :E]Erhyslcampbmd% & dlaifhetan tlalmy d9,ovtigintAr zhries onglhptefoaromatio mdical
enzenesu nam de; - . o .

NTCS) < oo 5 R B sefhclaciram dyraylgihieny. PUTM RGO TISEROY L RS2 11 o

or onet hoxy zolyk A Sehthiadidzolyh i, 214-triazolyl, 1,2,3-triazolyl and tetrazolyl, where the heteroaro-

N- [405) - 6- ( Zadtic ll‘é’d iCal %%yﬂeaurﬂsﬂggt‘téteﬁ of ni3yc8iry Ay 4'RnSRELHID 818&ed 8 hdls SoPT O

pyl - benzenesul f gnam
N-[ (S) - 6- ( 86R CrorealkylobyCamikayy fiyownateCr-Cepltl ANdSUPHPRE G1eakYy] - 4-tri f |

uor onret hoxy- 10 benzenesul f onam de;
31. The compounds as claimed in any of claims 19 to 30, wherein Ar is phenyl that carries a
radical R® in the 4-position of the phenyl ring.
25
32. The compounds as claimed in any of claims 19 to 31, wherein E is NR®,

33. The compounds as claimed in claim 32, wherein R®is H.
30 34. The compounds as claimed in any of claims 19 to 31, wherein E is CH,.

35. The compounds as claimed in any of claims 19 to 34, wherein R' is n-propyl, fluorinated
linear C,-Cs-alkyl or 1-propen-3-yl.

35 36. The compounds as claimed in any of claims 19 to 35, wherein R™is hydrogen.

37. The compounds as claimed in any of claims 19 to 36, wherein either R" and R? or R
and R form a moiety (CH,), with n being 2 or 3.



N-[(S)-6-(3-Fluoro-propyl am no)-5, 6, 7, 8-tetrahydr o- napht hal en-2-yl]-4-isopr
opyl - benzenesul f onam de; -

N-((S)-6-Ethylam no-5, 6, 7, 8-t etrahydr o-t&fpht hal en- 2-yl ) - 4- (2- oxo-pyrrolidin
-1 -yl)- benzenesul fonam de; 15 -

N-((S)-6-Ethylam no-5, 6, 7, 8-tetrahydr o- napht hal en-2-yl)-4-pyrrolidin-1-yl-
benzenagul frisashdeunds as claimed in any of claims 19 to 36, wherein R? and R*® are hydrogen.

4-1 sopropyl - N- (3- propyl am no-chroman- 7-yl ) - benzenesul f onam de ; -
4-((S)-2-Fluoro-1-nethyl -ethyl)-N((R)-6-propyl am no-5, 6, 7, 8-t et rahydr o- nap
ht hal er392- Tye)compourdsesfithé fommiaegda,; [b2Ig, Id and le and the physiologically tolerated acid

N- () - 6- P%Qai%ﬁéﬁ s %nereB s Bialnitdd A Rt 38! \IRGILRA 2 &itklokmétbRyphedyl! | f Lo 01

-met hyl - ethyl)-benzenesul f onam

4-Di fl uor onet hoxy-N- ((S) - 6-propyl am no-5, 6, 7, 8-t et rahydr o- napht hal en-2-yl ) -
benzenegul fragaGHPeUNds as claimed in claim 38 or 39, wherein R' is n-propyl, fluorinated linear

4-Di fl uoro té]%lé/- N- ig«g - 6-30r|opyl am no-5, 6, 7, 8-t et rahydr o- napht hal en-2-yl ) -
25 benzeneSHITEHIMPHEPropen-3-yl.

N-((S)-6-Propyl am no-5, 6, 7, 8-tetrahydro- napht hal en-2-yl ) -4-pyrazol - 1-yl -

be ngsul f e (= ; : : pta

a- (3 270 1109 CormpOunds o cielmed,i9 cigims 3 1940, Wherain R 18 PXB9M5 4 o1 ¢ ahydr o- nap
ht hal en-2- yl)-benzenesul fona mide; 30 -

4- Oxazal: SThkcdmbboiMidsSofIhé Ry mar 18ané tfo phydiolRiidaff iiérated et ARfitRA-satty | ) -
benzenesul fonani de; .- g-. Céazo% -5-yl -t IHZO £- 2- Sg| fonll& ag d

(CR < 6. pr oSah argtaimed 1t §FES aWpesin R ABg R are ndroasy Ariice.

4- (2, 2- Di f diflooonethaxyphghyl,cR'Hy n)propyl,(fpritatpd bmadr D3 Cyealiy) 61 T-piopeet3d-ghydr o- nap
ht en-2- 35 yl)-benzenesul fonam de; -

4- (Bromp) - N- ((R) - 6- propyl am no-5, 6, 7, 8-t et rahydr onapht hal en-2-yl ) -
benzendsul fTHa£AMPEUNds as claimed in claim 42, wherein R™ is hydrogen.

44. The compounds as claimed in claim 42 or 43, wherein R’ is propyl.

20 45. A pharmaceutical composition comprising at least one compound of the formula | or a
pharmaceutically acceptable salt thereof as claimed in any of the preceding claims, op-
tionally together with at least one physiologically acceptable carrier or auxiliary sub-
stance.

25 46. The pharmaceutical composition as claimed in any of the preceding claims, for the treat-
ment of addiction.

47. The use of a compound of the formula | or a pharmaceutically acceptable salt thereof as
claimed in any of the preceding claims for preparing a pharmaceutical composition for
30 the treatment of a medical disorder susceptible to treatment with a dopamine D3 receptor
ligand.

48. The use as claimed in claim 47, wherein the medical disorder is a disease of the central
nervous system.
35
49. The use as claimed in any of the preceding claims, for the treatment of addiction.
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- (R)-N-[7-(4-Isopropyl-benzenesulfonylamino)-1,2,3,4-tetrahydro-naphthalen-2-yl]-
propionamide;

- (R)-4-Isopropyl-N-((R)-7-propylamino-5,6,7,8-tetrahydro-naphthalen-2-yi)-
benzenesulfonamide;

- 4-Isopropyl-N-((R)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-
benzenesulfonamide;

- (R)-N-[5-(4-Isopropyl-benzenesulfonylamino)-1,2,3,4-tetrahydro-naphthalen-2-yl]-
propionamide;

- (R)-4-Isopropyl-N-(6-propylamino-5,6,7,8-tetrahydro-naphthalen-1-yl)-
benzenesulfonamide;

- N-((R)-6-Allylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-4-isopropyl-
benzenesulfonamide;

- N-((S)-6-Allylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-4-isopropyl-
benzenesulfonamide;

- 4-Isopropyl-N-((S)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-
benzenesulfonamide;

- N-((S)-6-Allylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-4-isopropyl-N-methyl-
benzenesulfonamide;

- 4-Isopropyl-N-methyl-N-((S)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-
benzenesulfonamide;

- N-[3-(4-Isopropyl-benzenesulfonylamino)-5,6,7,8-tetrahydro-quinolin-7-yl}-
propionamide;

- 4-1sopropyl-N-(7-propylamino-5,6,7,8-tetrahydro-quinolin-3-yl)-benzenesulfonamide;

- 4-Isopropyl-N-(5-propylamino-5,6,7,8-tetrahydro-quinolin-3-yl)-benzenesulfonamide;

- N-[6-(4-Isopropyl-benzenesulfonylamino)-chroman-3-yl]-propionamide;

- 4-Isopropyl-N-(3-propylamino-chroman-6-yl)-benzenesulfonamide;

- N-((4aS,10bS)-4-Allyl-1,2,3,4,4a,5,6,10b-octahydro-benzo[flquinolin-8-yl)-4-isopropyl-
benzenesulfonamide;

- N-((4aS,10bS)-4-Allyl-1,2,3,4,4a,5,6,10b-octahydro-benzo[f]quinolin-9-yl)-4-isopropyl-
benzenesulfonamide;

- N-((4aS,10bS)-4-Allyl-1,2,3,4,4a,5,6,10b-octahydro-benzo[flquinolin-7-yl)-4-isopropyl-
benzenesulfonamide;

- trans-4-Isopropyl-N-(1-propionyl-1,2,3,4,4a,5,10,10a-octahydro-benzo[g]quinolin-7-yl)-
benzenesulfonamide;

- trans-4-Isopropyl-N-(1-propyi-1,2,3,4,4a,5,10,10a-octahydro-benzo[g]quinolin-7-yl)-
benzenesulfonamide;

- trans-4-Isopropyl-N-(1,2,3,4,4a,5,10,10a-octahydro-benzo[g]quinolin-7-yl)-
benzenesulfonamide;
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- trans-4-trifluoromethyl-N-(1-propionyl-1,2,3,4,4a,5,10,10a-octahydro-benzo[g]quinolin-7-
yl)-benzenesulfonamide;

- trans-4-trifluoromethyl-N-(1-propyl-1,2,3,4,4a,5,10,10a-octahydro-benzo[g]quinolin-7-
yl)-benzenesulfonamide;

- trans-4-trifluoromethyl-N-(1-propyl-1,2,3,4,4a,5,10, 10a-octahydro-benzo[g]quinolin-8-
yl)-benzenesulfonamide;

- N-((S)-6-Amino-5,6,7,8-tetrahydro-naphthalen-2-yl)-4-isopropyl-benzenesulfonamide;

- N-((R)-6-Dipropylamino-5,6,7,8-tetrahydro-naphthalen-2-yli)-4-isopropyl-
benzenesulfonamide;

- N-((S)-6-Dipropylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-4-isopropyl-
benzenesulifonamide;

- N-[7-(4-Trifluoromethoxy-benzenesulfonylamino)-3,4-dihydro-2H-pyrano([3,2-b]pyridin-3-
yl]-propionamide;

- N-[7-(4-1sopropyl-benzenesulfonylamino)-3,4-dihydro-2H-pyrano[3,2-b]pyridin-3-yl]-
propionamide;

- N-{7-[4-((S)-2-Fluoro-1-methyl-ethyl)-benzenesulfonylamino]-3,4-dihydro-2H-
pyrano[3,2-b]pyridin-3-yl}-propionamide;

- N-(3-Propylamino-3,4-dihydro-2H-pyrano[3,2-b]pyridin-7-yl)-4-trifluoromethoxy-
benzenesulfonamide;

- 4-Isopropyl-N-(3-propylamino-3,4-dihydro-2H-pyrano[3,2-b]pyridin-7-yl)-
benzenesulfonamide;

- 4-((S)-2-Fluoro-1-methyl-ethyl)-N-(3-propylamino-3,4-dihydro-2H-pyrano[3,2-b]pyridin-7-
yl)-benzenesulfonamide;

- 4-Oxazol-5-yl-N-((S)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-
benzenesulfonamide;

- 5-Oxazol-5-yl-thiophene-2-sulfonic acid ((S)-6-propylamino-5,6,7,8-tetrahydro-
naphthalen-2-yl}-amide;

- 5-Isoxazol-5-yl-thiophene-2-sulfonic acid ((S)-6-propylamino-5,6,7,8-tetrahydro-
naphthalen-2-yl)-amide;

- N-((S)-6-Propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-4-(2,2,2-trifluoro-1-methyl-
ethyl)-benzenesulfonamide;

- N-((8)-6-Propylamino-5,6,7,8-tetrahydro-naphthalen-2-yli)-4-((R)-2,2,2-trifluoro-1-
methyl-ethyl)-benzenesulfonamide;

- N-((S)-6-Propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-4-((S)-2,2,2-trifluoro-1-methyl-
ethyl)-benzenesulfonamide;

- 5-Isoxazol-3-yl-thiophene-2-sulfonic acid ((S)-6-propylamino-5,6,7,8-tetrahydro-
naphthalen-2-yl)-amide;
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- 4-((R)-3-Fluoro-pyrrolidin-1-yl)-N-((S)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-
yl)-benzenesulfonamide;

- 4-Morpholin-4-yI-N-((S)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-
benzenesulfonamide;

- 4-Difluoromethoxy-N-((S)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-
benzenesulfonamide;

- N-((S)-6-Propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-4-(2,2,2-trifluoro-ethyl)-
benzenesulfonamide;

- 4-(2,2-Difluoro-cyclopropyl)-N-((S)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-
benzenesulfonamide;

- N-((S)-6-Propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-4-pyrrolidin-1-yl-
benzenesulfonamide;

- 4-Dimethylamino-N-((S)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-
benzenesulfonamide;

- 4-(3-Fluoro-propyl)-N-((S)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-
benzenesulfonamide;

- 5-Propyl-thiophene-sulfonic acid ((S)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-
yl)-amide;

- 4-Chloro-N-((S)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-
benzenesulfonamide;

- N-((S)-6-Propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-4-
trifluoromethylbenzenesulfonamide;

- 4-((S)-2-Fluoro-1-methyl-ethyl)-N-((S)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-
yl)-benzenesulfonamide;

- 4-((R)-2-Fluoro-1-methyl-ethyl)-N-((S)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-
yl)-benzenesulfonamide;

- 4-(1-Methyl-1H-pyrazol-4-yl)-N-((S)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-yi)-
benzenesulfonamide;

- 4-(3-Fluoro-propyl)-N-((R)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-
benzenesulfonamide;

- 4-(2-Fluoro-ethyl)-N-((R)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-
benzenesulfonamide;

- 4-Acetyl-N-((S)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-benzenesulfonamide;
- 4-(1-Hydroxy-1-methyl-ethyl)-N-((S)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-
benzenesulfonamide;

- 4-(1-Fluoro-1-methyl-ethyl)-N-((S)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-
benzenesulfonamide;
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- N-((S)-6-Ethylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-4-trifluoromethoxy-
benzenesulfonamide;

- N-((S)-6-Ethylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-4-isopropyl-
benzenesulfonamide;

- N-[(S)-6-(2-Fluoro-ethylamino)-5,6,7,8-tetrahydro-naphthalen-2-yl}-4-trifluoromethoxy-
benzenesulfonamide;

- N-[(S)-6-(2-Fluoro-ethylamino)-5,6,7,8-tetrahydro-naphthalen-2-yl]-4-isopropyl-
benzenesulfonamide;

- N-[(S)-6-(3-Fluoro-propylamino)-5,6,7,8-tetrahydro-naphthalen-2-yl]-4-trifluoromethoxy-
benzenesulfonamide;

- N-[(S)-6-(3-Fluoro-propylamino)-5,6,7,8-tetrahydro-naphthalen-2-yl]-4-isopropyl-
benzenesulfonamide;

- N-((S)-6-Ethylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-4-(2-oxo-pyrrolidin-1-yl)-
benzenesulfonamide;

- N-((S)-6-Ethylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-4-pyrrolidin-1-yl-
benzenesulfonamide;

- 4-1sopropyl-N-(3-propylamino-chroman-7-yl)-benzenesulfonamide ;

- 4-((S)-2-Fluoro-1-methyl-ethyl)-N-((R)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-
yl)-benzenesulfonamide ;

- N-((R)-6-Propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-4-(2,2,2-trifluoro-1-methyl-
ethyl)-benzenesulfonamide;

- 4-Difluoromethoxy-N-((S)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-
benzenesulfonamide;

- 4-Difluoromethoxy-N-((R)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-
benzenesulfonamide;

- N-((S)-6-Propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-4-pyrazol-1-yl-
benzenesulfonamide;

- 4-(2,2-Difluoro-1-methyl-ethyl)-N-((S)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-
yl)-benzenesulfonamide;

- 4-Oxazol-5-yI-N-((R)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-yl)-
benzenesulfonamide;

- 5-Oxazol-5-yl-thiophene-2-sulfonic acid ((R)-6-propylamino-5,6,7,8-tetrahydro-
naphthalen-2-yl)-amide;

- 4-(2,2-Difluoro-1-methyl-ethyl)-N-((R)-6-propylamino-5,6,7,8-tetrahydro-naphthalen-2-
yl)-benzenesulfonamide;

- 4-(Bromo)-N-((R)-6-propylamino-5,6,7,8-tetrahydronaphthalen-2-yl)-
benzenesulfonamide.
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