TRI SUBSTI TUTED 1, 2, 4- TRI AZOLES The present invention relates to
é-aniline-S-aryI triazol e derivatives and anal ogues or
pharmaceutically acceptable salts thereof, processes for preparing

t hem pharnaceutical 5conpositions contalnlng them and their use in
t herapy. The invention particularly re- kates to positive allosteric
nmodul ators of nicotinic acet Ichollne receptors such positive
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An allosteric transition state model of the nAChR has been developed that involves at

least a resting state, an activated state and a "desensitized" closed channel state, a proc-



5 positive allosteric nodul ators are not expected to produce

| ong-terminactivation of receptors as may occur at prol onged

appl i cati owgofpordesassts. Positive nAChR nodul ators of tgerpsB&aRis

i nvention useful for treatment or prophylaxis of psychotic disorders,
intellectual inpairnment disorders or diseases or conditions in 10

whi ch nodul ation of the a7 nicotinic receptor is beneficial. The
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301 22-0- C( O)dcmseerm; disegs Hf@t)asAl'R@; rs@jsepR@and smom@raNl 1) -
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Hol Cﬁ :(])-) -O _C166}drrlppihnds width bipd hpiTaRe Bdvcrbd ﬂl}ggestdﬂoﬁéqe ?ﬁhﬁﬂéh’t of a range of
ol yhalo a
Ton ot 7 ( Srokkiyor Sk Renealli e Rl suen AR el et

Rl 2RI 3N- @0 oﬂﬁﬂ%etttnniog deﬁmmruwm@pjﬂ%rmwu}a@a% tiodEiCRAehtop ARIVESY is

}mer et EOSSI blegpdciwd t@b? B@feﬁczﬁhﬁ&ﬂuﬁﬂ@tz&ﬁdlm niol'lﬁﬂ%em%hﬁﬁ’ s 88486, 1y
romthe gro St | .
Chea ko - & ey PR Bl Bl b DRoppsCangl i BorBen.
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We have surprisingly found that certain novel compounds can increase the efficacy of

agonists at nicotinic acetylcholine receptors (nAChR). Compounds having this type of



5R4 and R8 each independently represent hydrogen, G _6al kyl, or

C3. 6cycl oal kyl ; wherein each of these al kyl-radicals may be
substi t ut eygdobN@sg or nore substitu- ents selected frgryERGAs84p
consi sting of hydroxy, cyano, and Cl 4alkyl-0-; R6 represents

hydrogen, Cl.6alkyl, or where Q represent3- phenyl R6 may al so be a
10C2. 6al kanedi y1 attached to said phenyl ring to formtoget her with
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nore substitu- ents selected fromthe group consisting of hydroxy,
cyano or Cialkyl-0-; or RI12 and R13 taken together with the nitrogen
atomto whi chThelmgseatriethlDaGh@drnﬂé;ﬂuﬂmmﬁ—a'yhaw@@mhhmslhatiug pbsitive
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consi sting of hydroxy, cyano and G al kyl-O; or R15 and R16 taken
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pyrazolldlnyl heterocycllc radical is optionally
substituted W tlﬁg@m(ﬁacep&% UstPUeat s each i ndependent | y sel ected

fromthe group consisting of halo, hydroxy, am no, cyano, . 6al kyl
and pol yhal 0@he§@ésgﬂt|mve§u&'ﬂ?fe]eﬁé%% 'Ei%m &ﬁaﬁ%&dﬂ&iﬁ@%ﬁﬁﬁlhyj epr esent
pi peridi nyl, piperazinyl, pyrroli |ny nor phol T nyl azol yl ,
oxazol yl, oxadlazolyl thlazolyz |soxazolyl i sot hi azol yl
thionnrpholinyl or pyrazolyl ; iin each radlcal IS optionally
substituted with.1, 2 or 3 subst Egts each substl yent bei ng
i ndependent |y selected from Ogr au nS| ting o hal o, hydroxy
am no, cyano, Cl.6alkyl and onh 1. 6a kyI Het 2 represents
plperIdIQ¥| piperazinyl pyrrolidinyl, phollnyl i m dazol yl,
oxazol yl ™ oxad ol Q§ thlazogﬁ i SQXazo ¥ |soth|azolyl
t hi om)rphol i PRAT %%i EQAheRiC IéfSPg‘ﬁﬂ}‘EJF%’F‘EI }ﬁﬁ?f whejigier ei n each
radical is optlonally substituted with 1, 2 or 3 15substituents, each
substi t uent d I U - S i ng
of hal or - hyafoforalbIra AR ofuEsh il phé Aok Syl AR TR ReRl &
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i m dazol gb, ox Ri@-mt_omaﬁl n%’aj)- =0¥- m%gl@)lNR“ SIPBAT-LYMNED-, halo, oxo,
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i sot hi azol yl, r pyra-
radical is opt P@X%HD E‘é’L?’ﬁ%‘%Ed with 1, 2 or 3 substituents, each
substituent being i ndependently selected fromthe group consi sti ng of



127-0-C(. 0)-NR8-., 0-0-C(=0)- and R3-C(=0)-NR4-; Qis phenyl,

pyridinyl, indolinyl, benzodioxolyl, 1,4-benzodioxanyl, benzofuranyl,
2, 3-di hydrmmﬁumnyl i soxazol yl, oxazolyl, thiazol Yper/mpze07/053529
i sot hiazolyl, pyrimdi nyI 10or pyridazinyl ; wherein each radical is
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A o e e e

5,6,7,8, -tetrahydrqu|noI|nyI 5 6 7 8 -tetrahydr0|squ|noI|nyI
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a

20091 11 b00srCT EbbR BRGNS s Arroptiopyidinyt fyropyriging,
het er logég | 1 &eft- gﬁwﬁgﬁgﬁwﬁ bmﬁoﬂw?a@ﬂdﬁg&defn@lmdlzﬁ &azm;j;h;lyl an;d
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33 6byc! oal kyl et T SR C R O AT, (I O) A HOLE0) Craalio
substituents sgeéc‘,?@ag@?(g?ﬁa&ﬁg% §hﬁ'ﬁ@' nE?lé(E"TI‘\?II% Gﬁlﬁcyﬂ§draﬁ5%'§ﬂ cyano,
Ci al ky1-0- and atiwst-@;.salky1-RE ) aiity-R6=@ac¢ monn che (Ol it y)amiey fesyidmino,
hydrogen, Gi . 6a, kfly- @("—@u@& YRIRENG=0)- MDA £ RENOSE, BRERRIL,

al kyl -radj_cal s tut ed vmt one siitu- ‘ent’s
sel ect ed %r om gﬁ%ﬁ@@ﬁ T"Eﬁ’]ic’ﬁ& TRRASyCa-ceX Mk Y- aicrGloallsyl-

15 R6 representGy.qdikyliNide polyhdl6a]. dalklyl- C():EO}L\NRV'@, QslRAF EEEN, andOLRMyl-OR6
may al so be a 2.4 jkanediyi attached to said phenyl ring to form
together with t e |trogen to which it is attached and sai d phenyl
ring a fused bicyclic ring systemcontaining 9 to 10 ring atons such

as indolinyl RimngRE éainy@tte@ameﬂt@temékenta enalIEi JCA8 alkl

wher o n-alch’ o THELS G- RPAET &@T@@%E SN -
nmore subst i t uetited wish EctadltyLiCaanyddad il cualkyk dimsdtisylamigo oty 4hlicglr oxy,
arogen, L 6oL b el Pl YR I SEuier ol n sach of theSe.
al kyl - r adi capﬁ é‘ﬂ’b‘% tﬂ% t{}\i%ﬁogﬁﬁl@fQ{P (shigh gen et qtigehedfomn a

sel ected from héterogyahnpammmemdfngndfc gwwtrmnyistmgwﬁlp@rralﬁﬂnyl piperidinyl,

Cl4al kyl= e 5‘19

G al kyl , gr CSEJ %eﬁ?ﬂgﬁ?@;@% ﬁn%\Iner g‘lﬂjn eg?:lk %fi PS %%glgae Mk “%ercgasaé al?eéerﬂa

be substit ut edCYglcEadicabispiptingally submbisated with Q%Wt%suba;utm%wh n'dnmﬂdenﬂy
selected from the group consisting of halo, hydroxy, amino, cyano and Csalkyl;




20each substituent being i ndependently selected fromthe group

consi sting of halo, hydroxy, am no, cyano, Ch6al kyl and

pol yhal oClQaq) dy4i1sdugt 3 represents piperidinyl, piperaziyeproornsss
pyrrolidinyl, norpholinyl, imdazolyl, oxazolyl, oxadiazolyl,
thiazolyl, isoxazolyl, isothiazolyl, thiawmpholinyl or pyra- 25zolyl

; Wherein each radi cal IS optlonally substituted with 1, 2 or 3
subst i t uent s, Rompleseniiadragen®:-salsyings-saydiepisyid Bat’ oy Cs el subtifited withhene

group consi sti ng nitfre BidsBuuety M1 frcﬁﬁ‘tﬂ%%ro@y&ﬂﬁsnrf;joi@lg&%){ c?%

pol yhal oG _oal k resents pi peridinyl, piperazin
pyrrolidinyl, %r‘ﬁﬁgfﬁn%d ¥'mi dazol yl, oxa- 30 zolyl, oxadl azol yl ,

thi azolyl, i soxazol yl, i sot hi azol yl, thi onor phol i nyl or pyrazolyl ;

wherein each gaglgalesd rﬁlnﬁﬁ’tﬂ%ﬁké%ﬁﬁ&gﬁh*°§&? St dncBeRiodon; o

substituents, each stl uent Aden

group consi sti r‘@eﬁfﬂ“ﬁ of thegey ?M;Fadlaﬂfﬁ@}’ @V&’ﬁ@tutﬂd vih angok yriore Sbstiu-
N-oxi de, a phareaGeltics dohthagoaptakisan@eiydiay, ahs, and Gdivale; or a
guat emary am ne thereof ; provided that said conpound is not -10-

N- propyl - N- ( 2- Jret hoxypheny1l) - 1- net hY1-5- (2, 4-di chl or ophenyl)

1H 1, 2, 4- t r i dorpeseatsihydrogem di-salkyl, or where Q represents phenyl, R® may also be a

N- ( 4- et mWyphmxékmibﬂfWh&aehe&n(sﬂmrmém hﬁ@%&méh&e}wﬁh&érﬁ&o en to

azol - 3-am ne. artic und "accoy di resent
Covention 15 a Wt 6&@&%@8?@?%&%%%} C{H%YC& RiOE pysigreyoRgaining 9 to
i ncluding all dOemgatmssuckahd xydmlmhwtenahyquamb]meﬂ seath optivasléy subdiltdted s
Cl. 6alkyl or Omﬁ?thhi{&ro ?]?}I tuted with one or nore substituents

i ndependently se- |ecte dm the group consisting of hydroxy,

cyano, RIR2ZN- C(=0) -, 127-0-C(=0)-NR8-, R u_o_c(=0)_, R3-C(=0)-NR4-,

HO- N- C( =NH) - ,R’tuall R mb)mdppdnylhﬁlycrﬁﬁcﬁat k}}dro@ﬂﬁbhelkyl bbQ) icsclpiiepyl |

pyridinyl, ben e i

substituted wi tZV‘ﬁ](gt S Sl V\O/tf)thor %lﬁ gaéa‘?fgag%méf uen%tém%ggﬁ&lloﬁg%“né(f Pﬁtiyu
sel ected from €AE S@‘P@%ﬂ@@rﬁ%ﬁ HovmepnestingeidydpsmyangC 16@4&1&5&, Het" and
Cl. 6al ky1-0-, piHyb@ENsal kyl, pol yhal oG . 6al kyl-0-, and nono -or
di (C1_6al kypar ni no; 20L IS phenyl pyridinyl, benzodi oon yl,

i ndoli nyl, quipoli % 3- dlhydropyrrolo- pyrldlnyl furopyrldlnyl
benzodi oﬁQnle andy ﬁ@fﬁlundnwmdeaﬂmﬁlpresmteMMJ Cm}llgyl or Ca.geycloalkyl ;

3, 4-di hydr o- 2Hwihefénb&eﬁemaserh\r&qurad&éwﬁhﬁb@ﬁeﬁuﬁeslh&rﬁ'onb 8r RBfel sBRRL-Y
substituted with o nor e subs %J%Hents eac ub tléuent

bei ng i ndepend&RfF e%ee‘{%%’? 5r?'3’rﬁqnﬁ§t“b=r ’E%ﬁ’s“iy?fqﬂ'@ palfer
cyano, Cl..6alkyl, CL.6alkyl-0-, polyhal oC3_6al kyl,

25pol yhal oC ﬁ%ﬂaﬁ‘a Qach i eﬁi'ly k’@ﬂaédﬁ%&% %I?‘rii c&gﬁo@%o'ébféy?

am no, %%51116[\# =0) -, rphol In
HO C, . 6a prherepsiol phhgse g gadicalsgamic subssuted yéth 9ae Ry moygubstitu-
C3. 6cycl oaI kyI eﬁisnﬂaitécyﬂrelhlﬂie growy gonsibid gaEihyfmki\dyakd 6:@), - NRH4O; or R'2

C! - 6al kyl 0
| ndegenéent ly re reg%ﬁ?tﬁ?gﬁ%ﬁﬁ%eé&%éﬁk oﬁrﬂo&h é}:&:}(%g Eﬁl%eg%%y form a
Cd _4al ky1-0-d heaqorzxﬂhc radi¢ad sqi%ﬂtﬁgmfa%‘e‘@ BAINGPNSISIE ¢ fé@y@plahnﬂypipmﬂmh -

'([j_Ut e?hW: th ¢ Cil béhmyl;ﬁl Ghelad hhi@ﬁic@hcﬁﬁ}vlkﬁﬁﬁ ,pyrazohdmyl wherem said hetero-

i met hy no- y

t aken t ogg]t her SYGF ﬁadll?% lanp IP%%IEY ﬁdésglelﬁ?¥%‘t€/ﬁfgwa$W§ ?Ytﬁff'ﬂés %F]E' %ﬁ%@g?‘gﬁ’ m
a het Iergcyc: i cSﬁimdcfmzﬁfel%@Ipe@nmtggqfhel%lnm%yc??pmmng Q(z)fﬁalléyl oli I
pyrrolidiny 415 phrkj- nyl 5 represents hydrogen alkyl,
C3. 6¢cycl oal kyI ﬁ&glg ]pé k 4 and Rs each independently represent

hydr ogen or Og,s—Galg;SX R6 represents hydrogen, or where Q represents
phenyl, R6 nmRy ad$0’&ehindtf@defity lepuesmit #ydragenaChatkyl, or Sakdgcloh&ny:
(L9 Lo ouorm ¢t 00ghdgh oMl dt ddif aRULEAGA0 RO RBBR b it A AGHIGERDS

said phenyl ring 1n oI| uoro 122

and Rl each mde%'@#ﬂ@ﬁ?lie‘}‘e‘il EpndBegroursisiing @&M@ax&%@@&tﬁ@i lky5OR'

or R" and R taken together with the nitrogen atom to which they are attached
may form a heterocyclic radical selected from the group consisting of pyrrolid-



- 30 I\/bre particul ar a conpounds according to the present invention is
'a conpounds according to fornula N-N(1) | | 6 WO

2007/ 118903PCT/ EP2007/ 053829 -12- including all stereochemcally
isoneric forms thereof, wherein Z is C .6al kyl substituted with
hydroxy, RLR2N-C(=0)-, R3-C(=0)-NR4-; SQ. i s phenyl, pyridinyl, or
benzodi oxolyi ; wherein each radical is optionally substitut ed W th

one, two or : hr egyl syﬁ@ﬁﬁ;m g&‘ﬁe?az%ﬂﬂ Pnér%ﬁ%ﬁﬁ@}" ‘ﬁﬁ&hbﬂbh&%{;@&t ﬁfia%nl@igyt hel
roup consistin i 6 a 0

D ot ot no it Bl et i an pspgial i R BEI MR orgRldY

phenyl , pyri di nghts eharindeticndently keledtedfodri tiyel group consisting of halo, hydroxy,

2, 3-di hydropyrr@in@fweyﬁbna! gal P£1{?1F156'I)ih§lo@{ LalkRenzodi oxanyl ,
dlhydrof opyridinyl',” 7-azal ndol i ny

3, 4-di hydro-21-1-1, 4 benzoxazi nyl ; mhereln each radical is
optional |l y shdishd H&rt edchintd¢peondentlp reprasentqipentding!, pidestzintyl) eptrsljdied cinor-

b b f
ﬁ;l zt' t”e?;;| k;: Bﬁolh{}@%ﬂ?dﬂgﬁgf b¥az864 %ﬁ&ﬁ%?yflocﬂ}ak&gl %%ew%%méztomg 0

15di ( C1. 6al kyli )Q}WIHBTP of B4 1; wégrewelp }q%qs om].pnally substituted with
C3. 6¢cycl oal kyl - 1CA16@3 bublstitubhts, eamlsuﬁ‘s’lutﬁemtkq{ﬁg Ordeehd&@ntyleylested from th and

% cach ncependepylyencssell SOSEN A Bl o o,
Cl. 6al kyl ; R6 represents hydrogen; 25 an N-oxide, a pharmaceutically
accept abl e &l tdpesremabiperidingopipatginylppyravlidiial, efdgiolinglyinfidatongs Gaf .

s cgnpméﬁﬁdp%&%%?%r aﬂzgw%i#‘a%ﬁ? Qe boliaplf, BB EBb L E MR
st er eocher r dcal Piteirgyeafiuanyls whsroireack edicals opdenally webstituted Wﬂh 1,20r3
ZRPORZ{\IEL é%(isgi%Pg/ Eﬂ@ﬁ@ﬂt@@@@?&bﬁﬁeﬁ Beih$ 1ﬂd¥1§€'nﬂéifﬁ}2seﬁ6tleﬁ%ml tﬁé %rou con-
radical is opti gna’f% fha@b‘%ﬂl?ﬁ %‘ % ‘f%mgy(ré 5%‘%“8?0%;8@ 1lifht i t uent s

each independently sel ected fromthe gr oup consi sting of hal o,

5Clalkyl, C3iega} pi Q&aﬂgg 6 and
nono - gr di (C1. ggﬁs%rf;:éap aﬂinl{)h dﬂyﬁ: uor gi 1I -lﬁg%zlo?lg%?@ Oxa

i s phenyl, pyrid¥y 5‘6[]%11%0 yl Z‘S%Xaa‘?lﬁlyﬁf}@f%ﬂ }BWP’W of pyri-
benzodi 8% anyl thljdyd\rlqum el radigah sl optiTradly ailretiodtedyith 1,0Y or 3 substituents,

3, 4-di hydr o- ZHéacﬁsnhﬁBﬁQ%t%Hé%d CMRHEP dlech et B, eoﬁsb&mg'o?mb' y

substituted with one or.two E tituents
10ent bei ng i ndBFERYefIY: ‘é‘)’é‘l’% @ yl plyhal @?b@B‘Ybonm sting of
fluoro, chloro, G _2al kyl 0-, nmono -or di (G _2al kyl)am no,

cycl opropyl Y,

TRV SRR Gt I@b A bs r%tyl 4’9‘%&&9’%8’3#82%‘% Iﬁ‘}h%’qh? rdalvb g3,
Cl. 2al ky?, or b c%i %Plv {riazolyt, isgagadyly @@@W@@ly}nﬂmmqeholmhon\py@au de,
a phar maceut i Cadol}y aherpt @bh ﬁid@dﬂﬂisbp@cﬁhaﬂﬁlsﬁbsnﬁlt@iﬁbﬁ’lﬁl €, or@lsubstituents,

guat ernary am cul ar enb di

the invention, CIJ|i ‘t’su%se ]élgtbé%g &Pe %ﬁ% ?’egec%dg% é}lﬁrgBWe?PW mgmtaﬁalo

2- hydroxypropylhydquyoaaﬁléﬂywmw@-sﬁlﬂ@u =0)- ;. methyl-NHC(. 0) - net hyl :
et hyl - NH C( =0) - net hyI ;di nmet hyl am no- C(=0) - et hyl -

P oo o A 0 G 85k o s b e e

optional | y #uoipstherssfied with met hyl According to another particul ar
enbodi ment  ghvidbesdidVERiduaA is @t!\ﬁ)rgpﬁ M b @b Rpherin)- P-%{E%lﬁ}i’-'sﬁtﬁ,%-l 5-yl.

dichlorophenyl)- 14-1,2,4-triazoi-3-amine.

35 . 'The present invention relates in particular to a compound according to formula (I)



30 According to another particul ar enbodi nent of the invention, L is
a sel ected fromthe group consisting of phenyl, pyridinyl, or

1, 4- benzodiz@xamigspswherein said L is optlonally substlﬁéqﬁggummggupne
or nore nethyl or ethylam no substituents. In particular L is

sel ected from 1, 4- benzodi oxanyl and pyridfnyl ; all of the
aforenentioned radicals, nore in particular 4-pyridinyl, are
substituted with one nethyl or e ethylam no sub- 35stituent.

Exenpl ary conpounds according to Nhebpresent invention are -14-

(S)-5-[2-(ethyl am no) \ )]
4-pyridinyl)-a-nmethyl-3-[(3, |f)mm;phen¢pam nol-1HL, 2,4-triazol
e- 1- et hanol , =75

3-1(2, 2- di f I uor o- 1, 3- benzodl ox01-5-yf | ami RBM\- di met hyl - 5- (4- pyri di nyl
)-1H 1,2,4-tr] olel ana

5N- et hyl - 2- { 39F @é‘“ﬁaﬁ"? fmé’ s fraedhersok Bhereino) - 5- (2- met hyl -
-pyridinyl)- 1H-124tr|azol 1-yl}acet am de,

2 [( 2r |2d|dl fluprigc 533&)?%{"??%2 & g&jsgﬁl?ég)‘?m cﬂﬁlog M medies 1§ﬂé&n&1ﬁh9¥é
N ( g))i ol opnr%pyl (ftf:ﬁ, ?mzthe group consisting of hydroxy, cyano, Cy_salkyl-O-, R'R*N-C(=0)-,
[3-[(2, 2- di f | uUR'BOLEOPRIRPH' BO=5)ymd R FE]=0)-NR*;

105- (2-net hyl -4-pyridinyl)-1H 1, 2, 4-triazol - 1-y1) acet ani de,
including all _stereochemcally isoneric forns thereof, an N-oxide, a

phar maceut i caR|iyPhwe pyading. wdeiny.oanzodiaxolyh Isbbepapdioxasyl, Rengafirayhar y
am ne thereof . X3-Hityd@beirpfuadny), G Ctsca@(ﬂﬁjloﬂﬁiazﬂgd tlgmmh@mr@,@mamyl

i nventio re ]0§ Fﬁﬁﬁ bﬂy'!vhfr-r 1{1 aéh fag’lcz(a gf)%mnal%y substetnég Wity one, -twb%r ghree

31[3-(tri uor ong
aminol -11/-1, 2 snbsrmeatsmaclmglqgea@@ﬂmm@ from the group cons1stmg of halo hy-

N- (1- et hyl et hydroxyd, cﬁ.@no(, &”?aﬂ@!,ll f’(m%myllo4d?§£ll%ﬁﬂh@>&@al

5. 553p§§ o oy PR B L R #ﬁé'ﬁ%ﬁﬁ#y wEI%r@CQanﬂs‘yﬂ-@m

e- 1- et hanol , - 2@mifp, @Did>-gi-dalkdt-oCilsalkyl-S(=0);-, mono -or di(C.salkyl)amino, for-
"- benzodizoxi n o] A O MROTRWPR PR} 2m nol - 1
1,2 4-triazol e- 1~ et har
5-(2-chloro-4-pyridinyl)-3[[3-(trifluoromethyl)phenyl]
am no] - 1H 1, Z, 4s €rdaliybbtiohalletubstitoded with one or where possible two or more substitu-

/'V, N-di et hy1- %n{s%a Lﬁﬂgieﬂc}'e]ﬂl 3 L&é’m(-&m& HOTPERL SRSy £ el 11

1-1,2,4- 25triazol e-

5- (2, 3- di hydr o- Isdkﬂ&m%é&s@%ﬂrpﬂy@) relhsiatastliptl-a9d [ [ 3- (trifl'uorometh
yl ) phenyl2h ar nIpBI}'ha[ﬂaﬂ'.‘iLsaJk}'I,Oﬂf'-drl’l azol e- 1- propanam de,
5-

nmet hyl - N-[ 34 0 I e m.no
-1,2,4- tri azo?s- @/P Bélg%%f&%l P’g I%gé’g{ &é@{g@ %raxé ch’gi]?%d%ﬂl Hgtc ?'I
st er eochemni cal Iy fPBHﬁ%Yh imidaspthinzelyb barodioplyNinsielidd, iseindolinyl, benzofu-
phar maceut i cal k3hyBGaBidliaal ﬂo@ﬁmﬂﬁyloﬂerﬁéﬁzolyﬁ 5501 ,8 3kRah foq@mGHﬁ;Ile”ar y

e et g B ARAS G S DR Soi it el %waiéwmﬂ It ed
hydr ocar 88n r adl%@hﬂirh@nmfgrahyhrwfﬁrdlmeathoaﬂbcafm&ﬁattmrsd sadichls asoptionally
met hyl, ethyl, sﬂsﬁﬂl‘l’éd’ with Gﬁ:etd“\b@t)pﬁ‘jbve Sgbgtﬂdmts%;hgﬂlsgﬁéhm@ﬁt lﬁlr%rlﬁdje%eﬁf

part of a group nes str t or branche i n saturat

hydr ocar bon radf %ﬁe W’g\f %F%Wfo'ﬂ%s“@g@é?ﬂ%ﬁwé{% c¥penCaglivhe

% gg}oi 1385 I3 ng Gh. @ailgmo\at:kaalkwhﬁh Gﬁd’allgyl@-@@eqal HO0R-0)- c] ﬁalkyl— Het', poly-

C3. 6¢cycl oal kyl ﬁﬁg& %Y(ﬁ%%’gﬁal&l Hﬁg¢y°ah§&—ﬂob 19 ,anglﬁl%Fbi?gﬂ'tlyl and

cycl ohexyf. Th@l Eal ~SG7P bd ineoae @Fsdl 5@ Ylmﬂ‘atf@mé’lﬁmo,t he conpounds

according to foypamkya-d0)-NRY - 2andR ‘Gt ifReited)t 0 the renai nder of the

nol ecul e according to forrmula (1) through any ring carbon or

het er oat om as approprl ate. For exanple, when L is pyridinyl, it may
R' and R? each independently represent hydrogen, C, galkyl, Cs. scycloalkyl

C)alkyl-O-Cy galky!l or Het; or R' and R? taken together with the nitrogen atom to




1, 2, 3-oxadi azol yl, 1,2, 4-oxadi azolyl, 1, 2,5-oxadiazolyl and

1, 3, 4- oxadi azol y1; thiadiazolyl includes 1,2, 3-thiadiazolyl,

1, 2, 4-t hi adicaan@i/dbeosz 1, 2, 5-t hi adi azol yl and 1, 3, 4-t hi adi gz@kpsoREsisaay!
i ncl udes 2H pyranyl and 4H pyranyl; benzodi oxanyl includes 1,4 and

1, 3 benzodi oxanyl ; tetrahydroquinolinyl i8cludes

301, 2, 3, 4-tetrahydroqui nolinyl and 5,6, 7, 8-tetrahydroqui nolinyl. Wen
any vari abl e oc®hifk thypae &ﬂﬁwd&?@ﬁhmoﬁﬂiamdi@bwﬁctﬂﬂ&mm the genoip consist-
definition is imngepspetidinyl, Petitling, blpeR8ingP RicBioBh ARSI £ pyhe
conpounds accor dﬁi %tp fqr.rrul.ﬁﬁgl a‘ﬁ.d lécpgahr .om@es adg%tl on
salts, solvate ,Oa S VIR SUANAEOC T 1 saptigrally spbspigtec gl i 2 or 3
forns thereof rupsttwmtsaiach tependentyselectedfremshogrooheanalsiingofdnib, axdrsty,
as stereocher ni j j 7/ 118903PCT/ EP2007/ 053829
-16- The to'tr m ﬁ?ﬁéﬁgiﬁﬁ%ﬂ%ﬂ%@#’gﬁ%@ggm as used hereinbefore
or hereinafter defines all the possible stereoisoneric forns which

t hf—: conpoundsR’aepeseadistydiaged, al;gulkgl, C&.acyaaﬂkjd?maus ow@a}@gmgt&dt&wmmne
salts, quatern i O erivatives
may possess. Un ré@%@ﬁ%@%&%y&g&gﬁ Oglgglg%(%ér%icﬁgg%}a e"gqufﬂ’é‘hgﬁ%ﬁ cal
desi gna- 5 ti ofieflkgloRpadddi’idenot es the nixture of all possible
stereochgm cally isoneric forns, said m xtures containing all

di ast er eoner s,and gnant.i oner f the basic nolecyl ar structure as
wel | as eac hﬁ%fa"ﬁr\{ee?%df'@fip&ﬁ%nay §"(§’t‘f€?‘%g‘y¢8g‘ffh é’éagiﬁan‘?rréﬁf@qa@?yﬁul a
(1) and their Nhesdineach of Hlessalkdahdiedlemay brsibetimed ywitiming @s more substitu-
substantial ly fehRQelebte®rromIROG § hafand % D,Eff‘(g;_ abl'y

| ess than 5% ien pgrt?cur?ar I%Egﬁfﬁlgigl%gﬂalﬁg%&’st p‘%g}@ecrzla yP?O’ | ess

than 1% of the other isoners. Stereochemcally isoneric fornms of the
conpoundslSac Rrepraggntsdiyfmgen) G s4lkyl, @rvehenhQ irgrusseyts iphémh Rdndyaldaee a
enbraced w thig.t 1o S 3l L on. e

cal'to of the cotfaruagShiultied o sRUETLLPE olfioge 8l REHE RS0 |
t he count eri on Wchihisatached endsd phearlaisaied Digyslie liag system goptagging 9 to
aci ds and based0whgatonarsachayingdimyh@aatihiyédbhioiasgept abl e may al so

find use, for exanple, in the preparation or purification of a
pharmaceutical.l y agceptable conmpound. Al salts, whether

phar macedfi c &' |2)d Be waph meerendentiygepraseat hydeagandd salkyh prCedepcloatkylt of

L he pr 33 ent i n‘wﬁ.&nlﬂiehpéhch a@th&_&eajmaﬁd hdzm.qu_ hy E@dubﬁitﬁ\tﬁ@ am_h%ﬁ% Br A6leGubdtith-

o conpr1 se T hene RAPARLTT Al g T S B ISR SVRES o A R H
addition salt fornms which the conpounds according to fornmula (1) are
abl e to formgim, halcBeRYEd ' i .S can
conveni entl bee&?bIFaié{(]:ed Hé:{dﬁgtll}t %pﬁ%ﬁg&cgg%&,f@g%a%ﬂ%gﬁggﬁgﬁ%f .
appr opr i ?(%e ac MRS B B t?‘éﬁeé’ﬁlﬁg‘rr?f&%&sdﬂﬁl?ess@&t#ﬂ?d E’\il(tvi‘ D& g gPpIg substitu-

i norgani ¢ aci dsnts saértaksirény dreqiralp eonsadstolg of Bydyoxih ygimochd 0 iakydO-;

hydrobrom ¢ acid, sulfuric, nitric, phosphoric and the |ike acids; or
organi ¢ aci ds,such_ ,as, for exanple, acetic, propanoic, hydroxyacetic,

lactic, pyru¥i canddkafqck independeptivrenrcsin hdrogamalomilkyl: of Goetvaioelkyis. e.
but ﬁnedi oi ](c: aciwtigreinneakih of thésarityl-gadidiRl thay, be}s@bét_ﬁlﬁtbd?witﬁbhé blCmorels?bstijtu—
met hanesy}f oni ene oni ¢, p-tol uepesul f opisc, .
cycl am c?’bsal [ g’;‘}f’ ?‘%&?@8&%}1 gh%ryﬁg@a%ggéﬂ%c&%ﬁéﬁﬂ’g y%[ﬁ'aorﬁiéﬁpﬁk - 8t és.
Conversel y sai @lﬂdsﬁll tiake fogsihemmith egiiirpgge atogttotwhicly they areattached mapform a
?ppr olorl ?})e baﬁfteﬂoﬂ;?&ctrﬂﬁcaﬁ §R&1 4PN Etﬁrg?&up-@%ﬁ?i&ﬁ%ﬁﬁb B?H§licﬁﬁ3{l9%9érﬂ?nyﬁ,o
ormul a contai ning an.acidic. proto al so "be conyerted, jnto

their non-t oxi Blpﬁr@f‘l&ﬁ’ Wr@ﬁﬁﬁﬁ @@E{}Wl}?ﬁn{;&%{l pi’”@i‘?ﬁd”ﬂ@ ; f‘%@‘?’cnrﬁﬁlthe\t/ﬁ“?h
appro- 35 pri atwliorgixnal & optidnallyenlginital wigls D orApbsaijudnad each arlepchdditly
forns cogprise I t he . [ s arhi | A arth
al kal .i ne%)rret al seé%ﬁdsﬁlg%.g??%e& Tt ngumhgg’]o%iatﬁ’ ?)o? g’s%%ﬁ%d'ﬁ%gﬂ@gi um

calciumsalts E‘P’lﬂhﬁl?ﬁ%‘-ﬁ?]ﬂ‘%, salts with organic bases, e.g. primary,



5 The conpounds of this invention can be prepared by any of several
standard synthetic processes commonly used by those skilled in the
art of oroga moghiesusstry and are general |y prepared accafgipgotidigo
Schenme 0 by transform ng an N-acyl carbornirnidothioic acid, methyl
ester derivative of general formula (V) o the 1,2,4-triazoles of

formula (1) using an appropriate hydrazine (VlI) under art known
condi ti ons. TRi"sind Raneac indapendentlyi represest kydpogeal Cysalket, boCaegcloaky ;

protic sol vent, waieh each FRLREARYI-LIicAls IR suRiGRLPKiIIRBEL rSadth S8R LR-
tenperature between rog:Pte erature.and §g0 C. In a@gﬁrtl ul ar 15
enbodi - ment (FE FGHRAATOH CBREUP ConySERRY By FYaR0 B 61 sk G- R
reaction tenperatdR'etadken togetherenity B0 nirvgerd 20mEo witiditthey @6 etahéd/miPdnG.a

For those g eacty ! i . HCT: 1

sal t. e “hadr (iaSeyPIEERICh e AL o Lbsibihe U Bar i sibebigio

ferred. Said baRiBerazipylpmompholinyb thigposrhelisd or pyrerplidinybovhersingmd heiasie

or potassi um caidadieilds opfnallPadhiirBhithnoYRY 8 kubstitefits Eﬁcs_iﬁnd'lgﬁenﬂy se-
S

tertiary am ne,, su as, di i sopropyl efhyl . amne or the |ike hene
0y schema 1 1ol BeRincik g RO RRths SR, RIOAF afind Afino ol G
the trisubstit utaafitsalk@lzol es of the present invention is typically
prepared fy a prot.ocol that consists of 3 synthetic transfor- 2

5
mat i ons (Sch 1 tarti froman acyl .chlorjde of the general
formil'a (b Hpand bl s fehrat iy Sbabetho ot h ofpetipins) GxtaBLS omor-
t he carboxyl i ¢ moligyl( Midazolyl,toxazudyleoxadiazdl @l thizrskyl,dfoxazmylyisothtalzayl, chio-
optionally int : . .
Corperat ure, |1 i SRRRRERORBonF, pnBRintabkBiHth opfiafy HSAER win ) 2 or
may al so be ef -5 TR, faghEbtiteeabbrins Hlepgdasily srlpeted Bomdhf srou camsiss
di chl or onEx hanengof hidie hiyédoy,|amiso, fevardt Cajatigyl hrltepodyhaladl isilRylagent , such
as an acyl chloride (11), a mxed or symmetric 5 anhydride, an acyl
fluoride and the like; is reacted with a nonoval ent cation
t hi ocyanate ( nrgpents pipgadinyl, piparerinygls pyerlidingh mrehqlisyh dmidazalyl, oxa-
thi ocyanate or apB®)ok#bidzAolydalRAGYICisbLaziyE lidhtHi o)y AhicamRsHddhyIG: peml

i sot hi oeyanate. This reaction | sual erfor i,n etope as a
sol vent and at az&glrsfpvér%{ Rils %C’ r%‘_?l\(/:\fllej %O%m@g"nsaggﬁﬁwﬁéfgpggﬂj:’sg?’eﬁﬁom
t enper at Ble. 10 ¥k substisventoring imdepepdently elbitet fromahegroup emsistingdfdtabn
but treated in t RIS RMIRAeYIBNCRAVVIRIMI1haRE, jopri ate am ne
(rrr) to yield thgdrN-acyI th%(oureggaoty tr?\gg%ﬁeré formula (1V). This
transformation reaction is usually perforned at a tenperature between
0C and 70C, (Hatt espadsknts piperidioyh pipenpsingt pyrenlidiny], andiphaainyk ireidazolyl, oxa-
S-met hyl ati on of ,41be NidaG¥lv1 tiikhaie ' i ; ; .
car boni rnj_do- 15t lP(’)_ioc aqiial,l’trrgﬁéé[g%%gw’ eﬁ%&l,\%ﬁ%b&ggrglgfpym
formula (3. Thi &Wi4iere sebragicdles epiopallynpaiutedwith e B arbsitognts,
strong base, pretzhabbyinensheignigdépendadnis€edabom shicdrodsedvaiktingsf hak,

to be perforned j f] v r ample DIVIF, THF
and the |ike, at hgur?@r’r%@?@f %@,ﬁ%g@%&pﬁp@@_ﬁ%?@@, room
tenperature, preferably 0 C. WD 2007/ 118903PCT/ EP2007/ 053829 - 20-
Scheme 2 Fefh ﬁapfd@&ﬂ@piﬁ&i&ﬁylgﬁﬂ@ﬁﬁhylf By, hoi%hdﬁﬁﬂl_, Rsidlin odxwzed

to a carbaxylic agid w1t .general formul a.(l .. Thi .
t r ansf or %@t i on Cgﬂylngagfalzglé(pglag%g@ﬁdg?%&gﬂysggwaéggg tI.Z;IBF'ﬁfPrs“BIﬁnyéPr B¥'*ong
aci d, such as aqe8pusvhe@in pachirirbcadisspdinuallychibsiituted with i Soi béubstitngani ¢
co-sol vent, sucheR$ stishirueABlNANBhepeRdent FOScedd SR ré(urp]ﬂoﬂEigﬁxfp@'ﬁﬁ}o, A
typical reacti onht rngy(:r afure i's bétﬁ\gﬁien room tenperat ure and f00 C,

i-

preferably 50 C. ARy BYAPO 0 Y4 hydrol ysis can be effected
t hrough saponification, typically in the presence of a hydroxide

base, su a i Ok NSOl i I Ve i Wat er

and a wa?’ gr Fc%ng{:%jéé%& gani %{{Ug%)lﬁg%{%%%]? Ms?tljc ﬂssgfst’ aT%iﬁ—s:aEghé{ %Qﬁact)%

1, 4- di oxane @miRgthergefss t hereof . Further conversion of the carboxylic
provided that said compound is not



- (1-cl)(I'X) 0(C112)0+, -191(MI1) n =1 - 5(l-e) 10 Alternatively,
when Z contains a cyano functionality, a Mdis of the general fornula
(1-d) can be reduced to a primary am ne of the general fornula (IX
using art known conditions, such as for exanple hydrogen gas in the
presence of a suitable heterogenous cataljgst, such as Raney nickel in
a solvent systemlike nethanol -ammoni a and THF. Acyl ation of the

ani ne of genelW&ropybNridtraethoxypheryi)hl -methat §( 3t idinplagernyljvi | ), 15 such
as for exanpl Ba,23-irs8sar ah B Anaod-meRbRraS - Pincfl) B0OYHL HEndl ! e

presence of am ne. base, such as tricthyl ne in asuta
sol vent , sucﬁﬂﬁ’%ﬁ’aﬁ‘ﬂ' UATE THE or CH2Cl2, provides the acyl ami nes

of formula (l1-e) (Scheme 3). WD 2007/118903PCT/ EP2007/ 053829 -22-
Schene 4 5A nuehaenk dd L6 O ' m at
Che 5 posit] nor Hhe Tr T ARl W AR o Pl B L LTS
fornula (14) 'BaNbe’effected by dissolving OMin an al coholic

sol vent, such as ethanol or thezlike, in the presence of a primary or
secondary al kyl amine R-NH2 or RARNH R and heating at high
tenperatures, such as 160C in a nprTrgwave oven, Yyi elzﬁ' ng a final

conmpound (I-g) (Schenme 4). 10 2007/ 118903PCT/ EP20D7/ 053829 - 23-
Scheme 5 R6 R = H OCnalk : -Q C3_6eyel oal kyl =
nor pholino 5 The synt hesis of (cy(,No) al kéﬁ am no pyridines of the
general formula (I-il) or (1-12) can be fected by treatnent of the
cor r espondi ngpcbiiling adl gpgreodiemydallpisemienis Qrmé thebebf, vierdih- h2) with a
primary (cyclo)al kyl amne R NtI2 in an al coholic solvent, such as

et hanol or 1-butanol or the like, optionally in the presence of a
co-sol veh? sécit G@satkiprdn-cplky supkisutediyyith raeer mereaubstituphtstiedeperdently s,
preferably in kcreafige hepwrproddding o Aghrd:806yakd, € afkloR! RMENECQUEN,
or at 160 C 18&7-6-38161633\11@@ ol e )§ 'gc{:mprlgét' %g_ 51 gﬁ

ef fected under m’l der ‘conditi ons (?o r per at eﬁ "{/ﬁg'aal?’r?@‘ofrom
the dichloro REYEOEIkEOEREH EP2007/ 053829 - 24- pyridinyl conpound
(1-112), and is especially advantageous when the nucl eophilicity of

t he al kyl. ankng i QQr... SU¢h_as. i he case of cyc| opr.opyl am ne.

The renmathi ng SRPSPERrLnS i Petisaoh ieta: eab M saprigiry saenied

hydr ogen at nosYiitepee, &relovigrasguhdin@ntisatiniadephddnyig tseledted frive tiy goemcm-

of an i norganigsth S8i 1cpet 5 i ne base,
2 s 00k ) U RS 2 BB

such as triet ll m.ne, .or the |ike, , get
conpound is a -Qa(ﬁt@??%’r(i)hén‘%wpﬂfﬂéh sad)agassral fornula (I-k), the
correspondi ng 3-fluoro pyridine of the general formula (I-j) can be
advant a u : rt1:00: eni al. 1.Sai d .t r.ansf ormati on
requir eﬁh? ﬁ%gjlq?%’g EB(%? &F WF?@%%?}ISQ b@é@t@l%oflégfhggx%g%dzo@ﬁgﬁ%t of
al kyl" ani ne R-AYESIY gf%FﬁPHTCEB)Hoqun(Z,O%#avélnﬂlPY@raéhomdMaYn@ﬂaindoliwl,

t5 enp Rg rRzélt ure 12&%&@&]302)‘1—5%@@@(@&9@ wisdiGh e@c.]iﬁ r&cﬁ@%@i& SHIOBRBy Substitaeheme
a : V. i ment of. t resent ‘i nvention
(cycl o) al kyl z;!’nl‘lﬂln%ﬁpo?lr“}“g%ﬂ%é%eosgbgﬁe%gseﬁaézﬁéllbsf%?eﬁﬁf 2 bs %ené%‘ﬂylﬁ%le"ted
prepared fromitomethegroursignsistingpfdnlooesanpytiistiply C: glled-0-spolyldet Klkdnd

the appraspr i ateO{T kdIRylY, pofyheRCO IRy Y0-; -ATIRE- R oLl e

using transition %ﬁ%lg\gp@ ygbi(g?& H Fﬁg&%@?ﬁ %IIJC Wg{)%f((ﬁésr%{ﬂ%ﬁ

conditions, usimy’Pd g)l)(?, Thi o8 1 Cprlepi e HO-Gustdkyl-d0Eh as

BI NAP or the beraioynCtivclpelsle Gcey@0alifl-HHs (0 oug!dalol-gapdleyl Da$€ poly-

such as pot asghlm i fl i i the~sqlvent, can
P A O, ) o) nd s SRy AR AlE

yi el d conpounds t He general fornu cal ion
tenperature is in_the range between 100 C and 130 C, which nay be
obt ai ned0by Rlead RAgachhiedepeadsnilp reppdsiit ayéroieh, &, JIRyI00aNecIoMRY], ( Schene

5a). WO 2007’CH£W@@T.L§E’)%PHZ&%§%%1@: &%&haﬁ%} .eﬁgﬁyl? Cigcycloalkyl substi-
tuted with C, 4alkyl, Cs.scycloalkylCpgalkyl, dimethylamino-C_qalkyl
or 2-hydroxycyclopentan-1-yl;



The pyrido di hydrofuran (1-m can be obtained by catal ytic

hydr ogenati on of the pyrido 5furan precursor (1-1), using Pd/C as the
catal yst | wpseiABRzas a solvent, or the like (Schene 6)er/mS0fMRBsshe
10R=H F, d; R = Cl 6alkyl, C3.6cycloalkyl; R' = H Cl.6alkyl,

0C . 6al kyl. Al kyl or cycl oal kyl substituted-pyridines of the general
formula (T-0), can optionally be prepared by treatnent of the

2-chl oro pyri @f Ryanddt'gekengegetier with the nittogen atoor sswhilBthep aregtthche) form a
Gignard reagentyeRrsel i : ' .
Fe(acae)3 10 15 30 e PO BORGC 3o Sk Bl Yo R by
Sai d transformat Yan be performed in a tenperature range 0C and
50C, nost preferably between 0C and 25 C (Schene 7). WO

2007/ 118903PCk# - 26 h ) 5 The synthesis
of a 2-al k%x%d%?%\g%tzég@%@?%{fg%@l’%@%g%gg%]’greﬁé fected by treatnment
of the correspg)nocllia%g chloro pyridinyl precursor (l1-111) wth a sodium
al koxi de NaORrf ks DldepenBertl§ r¥idenfNGIdroded or €K -:e ethanol when R
= Et, and heating at hi gh@% enpel?aflﬁr es, pregcf erab%(?ﬂg'% 100-130C in a
pressure tube or mcrowave oven (Schenme 8). Alternatively, potassium
tert butoxi deRceepresentsidzogeaguodete/Q nepackents phenyh &8 mayQlsedhene 9

Nep 5 o oH ST e
o E i]%(\% le\:l%d-er gw.&lk%ledl}?l)a%h% e ﬂ?ﬁh}{] Iagth ?orﬂﬂb%%tlga? y?t:ﬁéfﬁe LiftbQuriga

formil.a an _be obtai ned_ by cat, c
hydr ogenat i on o‘f’gflﬁg lﬁ?ttaf’]?fdrﬂ’?é S PEWEHP%B’#"]G%&W%SPWE@W& pipesogethyhie
catalyst in the presence of thiophene and vanadi um oxide in THE as
t he sol vent, gt oL : 148 EP2007/ 053829
-27- Schene 118 aﬂd'lg lﬁ]ég?%c{gg%q‘éﬁ%o reecszefng\glﬁz ioﬁﬁ?)'?% %gg%#d’the gener al
formula (X1) can be prepared by heating the precursor of the general
formul a (29 iR'aseRi‘caenindepehdemily reirtene tyfipse drmailrEnt with an
i norgani ¢ base, such as potassium carbonate or the like, in an
aqueous enviropnent  preferably in the presence of an org ni c
co-sol vent, sRicAIGR “Ferl renerdintly kepresgrt hydragam er Graalkel; beRivad Robtaken
and 80 C, pref apgitiey whhd SRR o whidh SeharEatthdheBenay fork? pyiQidaga
i ndoline of the general formula (1-t) can be prepared by treating the
acetyl protected pr egur sor of the general formula (l-s) with an
i nor gani 20badtct agditlat’ gechyndeperdenily vardsentarezalyl optienally kebstifutedawith
aqueous environdfeaky); Preferably in the presence of an organic
co-sol vent, such as nethanol or the like, at a tenperature between 25
C and 80 C, preferably 70C (Schenme 11). 20 WO
2007/ 118903P0TERpRE 0688 Eofura®8; Scheme 12

25 Het® represents oxazolyl;

an N-oxide, a pharmaceutically acceptable addition salt, a solvate, or a quaternary
amine thereof.

30  More particular a compounds according to the present invention is a compounds ac-
cording to formula

Z
\
N—N

L/<\N J_IT_Q (N
R6



R = H, Cl.6al kyl, Cakeal kyl Schene 12a Pd catal yst ([478980-01-7])
NaOMe/ MeOH 2- propan ol The pyrido triazole of the general formula
(I-v) can Qg paksgd by catal ytic hydrogena- 10tion Ofréﬁﬁmﬁ@;’n%ﬁ)
pyridinyl precursor (l-u), using Pd/C as the catalyst in the presence
of thiophene and an i norgani c base, such-1g@s potassium acetate or the
| i ke, or an am ne base, such as triethyl amne or the like, in a

sol vent |ike imclubimgoll stsrecthimicaly isdmeerici freny( thorhefirohg@n. Al ternativel y:
when either of the substituents Z and Q contain functionalities that
are not conp catal ytic hydrogenation copnditions, the
pyridi ne of t @ﬂ%@wﬂ%%ﬂfﬂ%ﬂd%ﬁﬁ? RL@:%?(BQ) oﬁ?gﬁwgmm t he

chl oro pyridi ne of the general formula (1-w), by treatnent with a

car benoi d g£at [;

bi s( 1- met hf/l o %ﬁeﬁ%lé%%h)gsortbglgzaﬁg)ﬁfﬁi a\'ﬁi’?ﬁ%\e *ltﬁcﬁ % ?éloaal F}( sub%tlmtgd
pal | adi um ([ 47 Olmtvvq 9r thieg, sqhﬁ@tus@tég@hd@emndantﬁ wm@dtfmthem cam-
sodi um met hoxi dgsting cRhdld ﬂlgmgylot, RUSACE, SO HARIT al % cygamﬁr@ and
and 2-propanol , el t 3§(l31¢aﬁﬁ<glgsa' reaction can 20 be carried out at

el evat ed terrpera 8 cin a nicrowave oven (Scheme 12a).
WO 2007/ 118903PCT/ EP2007/053829 -29- Schene 13 R6 ba)(l bb) 5

The f1uorg alikylp h@ﬂm‘fﬁﬂﬁlypfbeﬁﬂ%@mﬂ@ﬁ?ﬁﬁiohﬁﬁrfryldﬁlaﬁ%ﬁ @b PR, furo-

obtained fromthe o ndi n o) tTeat ment .
with a fluori né’tyf‘ﬂ’é‘ygb@f?gg °§’Eﬂ§" 5’ ppyridin F}lazamd"lmy or
( ( N- et hyl et han@W-dihyddptAH-1 Aebenmscatibiylr; whebain each addigéd isalpeionatlg lswiestituted

such as di- chilg ¢
and 25 C ( Schere (SUTE 0 ot YpulEiy, Bl b FIRE B i SRR ecred
general fornul 49t EF%ﬁowt@Bpﬁpﬁ@opﬁ% d‘/r@a]f‘é‘m%rﬂ 1Cppikyhi myne of
t hedgenerlal f orai(d;.galkyyaynind, ki eayglvakyCOs. gmm&ypm,gagbymysul t?bl e
condi - tions ar MEe tate in the presence of a

| i gand, such as‘:'efalgﬁ é@gécﬁga!}lkﬁ%oéﬁﬂﬁﬁd)propane (DPPP) under a CO
atmosphere at a pressure of 50 atm, and an inorganic base such as
pot assi UM acet'ahe RBEadhhldpbiRntlT RErdsSAGY BB, 1 Lney, dr@‘dé}fc%%llﬁl pol ar
sol vent, such as TUB and the |ike, and the correspondl ng al coholic
co- 20 sol vent,. When Cl. 6al kyl is nmethyl, the co-solvent should be
met hanol 20Th&’represenisErisdkdest performed at high tenperature, such as
150 C (Schene 14). WD 2007/118903PCT/ EP2007/ 053829 -30- Schene 15
5 The synthesgjss of th K car bonyl pyridines of the general
formula (1- a% r?:%??eﬁté%é‘? é%‘(%}'(rne'tﬁglkylr eatment of the corresponding

al koxy carbonyl pyridine precursor (l-z) with a (cyclo)alkyl anne
R1512. 16NH | RéqeRAkAE hglbedd: ¢ sol vent, such as THF or the like, and
heat i ng 3;5 hi gh 't enper at ufes, preferabl y in a range between 80 C and
120C in m crowave oven (Scherre 15). 10 Schene 16 (XI'V) (XV) (XVI)
15 The para rqumesdoa pRatma¢ANRyecodpealetidmaaiar shars, € @latdtiy
general for mzlﬁaﬂ} ¢ can be prepared by reductive am nation using
the aniline o he general formula (XIV) and para net hoxybenzal dehyde
(XV), in an hydrogen atnosphere and in the presence of a suitable
catal yst, Sush]]aSndiabﬁrﬁdﬁlwﬁoﬂﬁmGﬁi BERrdidS® thepetdnPMvefioA8$s compound
advant ageg usl Al {?gfd Litgﬁn the presence of a thiophene sol ution
and in a 4% VeRt™58” such as methanol or the like (Schene 16).
WO 2007/ 118903PCT/ EP2007/ 05382%, -31- Scheme 17 5 The triazole of
the general formula (XVI11) canYe prepared by treating the precursor
of the general fornmula (XVII) vvi drazine hydrate,in a protic

sol vent, such as tert butanol, enper ature between 70 C and
100C. The disubstituted tri fal formula (XVI11) can
be al kyl ated by using a strong baﬁe sucligas sodi um hydride, in a

pol ar aprotic solvent, such as THY or th& |ike, and a suitable

al kyl ati ng agxehtlinglédirstereochemically isomeric forms thereof, wherein




10 the preparation of the triazole with the general fornula (XIX) the
al kyl ati ng agent should be nethyl 4-iodo butyrate, and the reaction
t enper at ur §g mAAGaeeScheme 17). The precursor of the gepsfbyiRsHM) a
(XVI'1) was prepared according to scheme 1 by using the secondary

am ne of the general fornmula (XVl). 15Schene 18 The triazol e of
the general fornmula (I-ab) can be prepared by acid catal yzed renoval
of 20 the pardishsdhoyEbetiky or RERBY-Oe-@r€ctalkyly group in the triazole
of the general formula (XX). Said deprotection is best perfornmed
using TFA and_a protic co-solvent such as, nethapol or the |ike
(Schene 18). QuiriEodly PHEMSIGIYPOYIEES Gact Tadisg g optionally subsiiuigd witd one, two
acetyl chl ori deor three subsftudiieedbh Zndépandank yoseidcrd dfort e gidpbesistihg 6ihdI&,

I-ac). linked th t e 3 POSLL ] the 4ri b
Crenared 1 5. <5 walyE B atBn DARURIRE Bt DSy Eoh-Opafe bRl o
formul a (1-ac).dithealiyhamingtosd, 2 difletrods3-bamgodioxaldtilon of the ani no
ORI o *fﬁmm’%?'é‘{d“?ﬂg%ﬁa’dmﬁ%ﬁm PR, B%RETOMenl L B0
e oan ¢ base Hekating, Zhitin il D8 alfa fhl M SRRO eriieren

envi ronnent, prrediesl déneptwhilly substithted pith oee cetwofor monasubstitmess eldhesubstitu-

organi ¢ cgy sol : i : p

i nvol ves f(g/ci Z‘%%?%mn?iﬁﬁ%eﬁn?&{g ﬁg&%%(frgsléﬁzé?r%b%%&? ﬁfefg%%fﬁf@?gq}g?%}roﬁml a
(1-ae), using d1¢frta p-@"@ff-&tm@mor& ik ARInQeSHClPrpTh FaFPRIepYIYEL-
nor e pref er ent icgtlopropgletesiyl-NH-panddecthylfO-;nefigl-ar proti c sol vent, such
as THE or the like, in the presence of an am ne base, such as
diisopropyl ethyl agmne. Said 15 transformation is best carried out
by using mi cridv@¢& sadindgpendently rapespie hydiggen, CapdieylriGueersloaiol:c and
170 C, preferably at 150C (Schene 19). WO

2007/ 118903PGJ 7/ 9 -33- Schene 20 d.salkyl 5 The

1, 2, 4- oxadi a%%ﬁ%%n&sﬁgf%gﬁ%m formula (l1-al), linked through the
5-position to the triazolc core, can be prepared in 3 steps fromthe
cor r espondi NGintARE£idE) Ul phbrnSRERRANY Acptile hABHALRAT AolfRs, B Gudtdrmal) -
The first Steaﬁp" nr}(lol_vr?s the deprotection of the tert butyl "ester
noiety in (I- 5‘8 §°3fford the carboxylic acid of the general fornula
(1-ag). ™ s can be done by treating (1-at) in trifluoro acetic acid

Condensat 1 on b g e P M o of
gener al forth&'fO(W@‘Qﬂ').' . PW%i??leO%BPPgn’ﬁ@hgﬁgpﬁfﬁdénsati on reagent
, such as di irssipldNHC(=@)-methyh eingE NEBCESO0)anethyie dirmdtrylaminot@eOpetsknce
of an acyl ati : | YShy. >h: ’ SRz at ri Az : the
i ke. Sui tab|p2&8%%gn?§b%r‘?§ﬁgi%?R%SWigﬁ%ﬁa%%aeﬁﬂf D%hfemgr, n‘%%%rgéxes

t her eof FRi s AHIMRIPBY. Yeteredmsadisorsolsaing 4y priignplit sSheERIteS with msdiydt ur es
of -10 C and 25C. The third step involves cyclization to afford the

oxadi azol e of . f - Sui | e yret,hod. i s t
use of a dehgﬁcftrcgktﬁfr%gg%@%ﬁr,pgéﬁ%?%ééﬁ@%ro eén‘fe?}g%rf’ qﬁﬁtzg-ép{g\l%{?'l?ﬁ
aprotic sol vémezodiyehS-35 acetonitrile or the like. Said
transformation is best carried out by using mcrowave heating, at a

e e oL o babe oG oS Al L 0 A
group consisting of phenyl, pyridinyl, or 1,4-benzodioxanyl ; wherein said L is option-
ally substituted with one or more methyl or ethylamino substituents. In particular L is
selected from 1,4-benzodioxany] and pyridinyl ; all of the aforementioned radicals,
more in particular 4-pyridinyl, are substituted with one methyl or one ethylamino sub-

35  stituent.

Exemplary compounds according to the present invention are



5 The cyano pyridine of the general fornula (1-z) can be obtained
fromthe chloro pyridinyl of the general forrmula (I-y). Suitable
conditions are the use of zinc cyanide and zinc dust, catalyzed by
Pd2(dba)3 in the presence of a ligand, such as dppf (1,1 - = .-

bi s(di phenyl phosphi no)-ferrocene). The tgaction further requires a
pol ar solvent, such as DVA or the like, and is best perforned at

el evat ed t enper @ @-(eSybimins-4PRidhl Poanelily 131 [¢3, @ Bay fudygienylJdgino]- 1 H-
nitrile of the gepetalfQL (I-z) can be transforned into the

am ne of the genéral_ fornu ao?’l -aj ) .appl yi ng an hydrogen atnosphere.
A suitabl e cat arléet-Giduorem dybazedierol-andaprire e ihehyl 5 (dpwidinyl)-1H-
performed iri d,5éltneole-peobaianiéhnt ai ni ng met hanol and ammoni a

Sch 24). 1 . tritl tyl at f. .t
(SIET ) O S SRS O
ani ne of the gdfklai4-trashlrd}qeetagjide,in trifluoro acetic acid (Scheme
22) . WO 2007/ B13903RGErEPZARALEBSDES -y uddro |- PCHWReRA-5-B-mefy1-£2al Kyl ,

C3. 7cycl oal kyl , Net thyl bamate of th | f of mul
(- an) can be. BRI 1E A URe TR epr ot cct o am ne of i he

gener al for nul &-(cclanpippyinretityibe2-f3-{@i2-diftegrotifebdBaadioxol-5-yl)amino]-

(ter t - buj@Xxy carshonydiyIPf- SRSy 9 DuR;dS)- 1-GITRMEERY treat ment of
(I-al) with exlglﬁss hr%fl ugro.ﬁafe.tlc acfld atﬂd a.sultable organic .
co-sol vent, CGEATEE SCHCBFORREbHSRen: oppetheierls an {VipXidfe 2 phamagipticallye p
t he am ne of acckmalge adstitadn daliy sl eatd, lor anyatérsanyaaddesttlerads h et hyl chl oro
formate, 10 in the presence of an am ne base, such as triethyl am ne
or the |ike, a so&vent such as djchl oronet hane, or the |ike. Said

in
reaction is DHEE SXEGPIATE EOBRANIGR perawhn e therpsesent inY@tigr aty C and 25 C.
The am des of~t Wemetbple2-d5-(2,Brditldeo- ( #-batgodiain-elyH o3 DB - (ot fpaseethylheng b
the internmedi agy:oh ;¥he, ﬁfﬂi%l-qt I#‘}ggt?gﬁ%eral formula (l1-am) This
“t'he treathent of’

transformati on i nvol ves t edatm the amne (l-am) with an
acyl ati ng agenf¥:(isnethylgdyheet-&. hlhydrodst-ezedosiid!R = nethyl or an
acid chlor |h del, _3i[m-gﬂﬂ«ldibﬁsmygﬁleﬁﬁl]%ﬂna]ﬂm,ﬁ}ﬁ&ﬁzoﬁlu?l'}a@‘f:aﬁ?iﬂé,et hylh

am ne or the : enat ed sol.vent.. suc hl_or anet hane.
Pt onal 1y, an5-§%§ré@f1§‘k@§f£?§ff“@5 it E R RS LA AP ko el
pyri di ne2d DVAPS-(2B-diligre-i gebenmdiesie-628) 3-([3vimiflucromethylphenyl]amino]-1 H-
20071118903PCT} BRP20Q7d189382305cheme 24 5 Met hoxy al kyl triazol es of
t he general fo I |-ar) .c repared. in 2 steps he.
correspondi ng %%F @%'4'@%}%&&3 ?@%@ff@gm&}’f“e@ﬁ@pl&&ﬁi?‘gmoi WM’%{U‘@?&]&L‘
In the first stbpnolthe hydroxyl function is transfornmed into a

P Ll oL oy i TR i Bl 011

(l-aq). re specifically, the alco

chloride™in th aﬁ?lé"slé?{%"%ﬁ?“%n am ne base, such as triethyl amne or

the |ike, 10-if(a3Hiydgehattedzaiidumedty))-5NedimathyEs-¢l3-@f ueohang)shenti he

li ke, at room} >k Bt o L h %&?H step, the nesylate (l-aq) is

treated in net h@ﬁgfﬁﬁ%ﬁg‘%@é‘igﬁﬁ 0 g?’cat al ytic ampunt of a

car boxyl i ¢ aci ermedidh-Bsloxdatridingdr Hl[3triflaromeiy ) heny ! Ipminodd Hat, 2,4-

el evat ed t enpetakelries Jpropy]-Biiixexnaarox@iide An optimal reaction

Sohane. 25 niibGutiRy Y el B8 i P s SR EE dh F Jolac] SRSty

(xxi) pe(1l) arfepizbleiaddiioryprlt, aGR1VAtsy o1 alakeyharp @mifedhdigadr azi ne of the

general formula (XXI'1) can be obtained fromthe acryl am de of the

general fornula ) by treatnmept wth an equi nol ar Qr excess anount

of hydrazi ngywafﬁﬁixfsgiﬁtﬁ%g%ﬁw%ﬁg%‘ﬁe}?ﬂ@sg R P GE R 208D RER Mol

or the like sitSghteardraihed chalD R004attd 1 RDGARCH/rER2OOHVOEIBAN 1 te 8 éarbon

Schenme 28 = = ' k of .+ r

(I-at) can l;ltd?%srsé%%?s Ige’[llc}?l’ t@t rh gé? #J&V{L 1?)?&?%@%[? Eﬂﬁgl‘f %/% grﬁagég{){}r&gc%gb%tor

of the gene Fgf%‘Prﬁjﬁﬁ%eSé-%@j“%hr?’P p eherpatirgtedbhyigegagbon regicghbaving
from 1 to 6 carbon atoms such as the groups defined for C; 4alkyl and pentyl, hexyl,



formation involves treating (l-au) with an excess of an alkyl Iithium
reagent in an aprotic solvent such as 'FIEF or the |ike, at |ow

t enper at ur gio MiRHgeabl y -78 C (Scheme 2027). WO PCT/EP2007/053829
2007/ 118903PCT/ EP2007/ 053829  -38- Schene 28 (XXITT)(XXI'V) 5 The
carboxylic acid (XXI'V) can be obtained fsigmthe chloro pyridinyl VW
through a CO insertion reactjon. Suitable conditions are the use of
pal | adi um acet-aedyitity gad fredkerfescrtloskylisgemerc Wysloprspyl, cyclobutyl,

1, 3-bi s(di ph%&i?%?%ﬁ@%lgﬁ%pne (DPPP), under a CO atnosphere at a
pressure of 5 m ~and an i norgani ¢ base such as potassium acetate
or the like. The reaction further requires water and a pol ar organic
co- fsoI vegt sTteti. arsQ 18ickHes dosckiicdebbvdder th bempamds hdmrdn)% odsrimula (I) may
per f or ned st : -
Phar macol osgy %eﬁa%l%ergrpq%g}%g&ﬁ&ﬁdm%y%rﬁﬁeéa acg?/rgng ?%#ﬁl\}\lérﬁénfthmu%h ¥ e
posi tive al | o%¥onioE heigepatom asmpmﬁéteofom@malr Whetol ismveidingh égnai be The

a7 nicotinic T-pEaia) 3- pﬂ-?dngAGhR)pyﬂ@iugpgs to the superfam ly of

cys-loop, io tro ic ol n mhlch des

Y 7219 Ak BTYY AR it dpdiple A e Bo LS B gpbte

acetyl chol i nerumﬂﬂomx Wmnmmstpmodabmydhamgmgstandhabmi roay Beegttacied to

of the a71mACHﬂ|§3sh1$ablé§ngﬁ&h@fQiﬁ§?Bﬁh%‘tv%é‘hhgw in the persistent

presence of agonist. is the second nost abundant nicotinic 20

receptor subtype in the brain and is an inportant regulator of

rel ease of nedwuseeberointaftseithd lers (=0} foltasa earbbnytmeiesy Whestt attathetiiton carn

several brai 'Boﬂtafdﬁ?taléﬁﬁﬁuém fnBief {;\L ftARGed %0 ALLAR oA\ ALY Ve
an as

processes, oca cortex a

been i npl i cat"é‘lfﬂ twoﬁfﬁﬁécﬂeé‘%"@arﬁﬁ tﬁ%‘?‘ém w\lﬂl&atam neur ol ogi cal

di sorder slsin humans. 25 Cenetic evidence for its association with
schi zophr eni 0 r e o
schi zophr eni Zrhﬁg?r%%ﬂ% fsgeﬁé?ﬁ b %{Po ém?f%f }S}ng h&]ﬁggt héé]?%)?’%} ﬁllg?ore %ng
15913- 14 and 2p® bgiginaiien B%hﬁlqﬁeﬁélﬂ%l ﬁ@racﬁﬁ@ipé?f pfﬂé@f dErogp l&deémad?asgé@r@— or
Pat hol ogi cal p@léﬂhdlaﬂﬂ)@uﬂ@%rﬂl.%a]kﬁ for b@aaﬁplefneaﬁl wmm&a&felﬂwoyat&ﬁ@ for

a- Bt x- bi ndi n th e.cort ex of
schi zophr eni % %m%1| hagﬂu?rﬂmﬁﬁg%rﬁgn@?rmgmgﬁﬁpiqzdﬁ@foﬁ%F hé’p d?té like. Ip gase
par avent r20c ulneate Hag oaeibalegen afned ase sttachedhiogn slkiyhgraup iwithin thaBfinition of
2007/ 118903PGhyEREEDAIINP385dynaRit, Alkgr HR¢ ala9 9L aRlsafi¥ biigReRnsUCh as
the marked snoki ng habi'ts of schi zophreni cs conpared to normals have
been interpreted as an attenpt by the patients to self-nmedicate to
make up for dhdétemcyclesmetionedtintthaaoge definidons and bereinaftely ae sieenttto in-
normal i zat i 0@1&3& aﬁlﬁgﬁﬁﬂélsbrﬂeﬁ@faﬁﬂ th¥redf i Hstr{n%ﬁéﬁblgpﬁsd ABLALst | on

PP1l) in man. u ni cot | m ni stration_and
t enpor ar ?f éz%n g ntrigrolHdReages d etk gf’a?(’]@[hﬁdr@ AHyiazelyl pradigaald ipcludes
when for ebr ail, &hxﬂdtazelygllcz ABokddidzblyl,| 1}6-bradipzolyt agiel, 24-DkedipjolNpdRdia-
both been i ngl Pirn %a&%ﬁé@efﬁ'htthi%l Ml n?b%ﬂ[ﬁ_\f@%%ﬁﬁ%{lon of the

a7 nicotinic sensli IS t here is
good reason tle°> %@p@é@@@ly{ ma{analclﬂclvéﬁs|%pyrn@'1avd HAOy ROy benzedipganyl in-

therapeuti cablumedogmﬁ;ﬁd £.3 abnzebioRedys; th@dhyaroqbinbiatyl alcl @S (psychiatric

api oy dBsanert4yReiRE lﬁf@ﬁéiﬁ?’%@@ﬁﬁuﬁﬁﬂfw e natural

transmtter acetylcholi ne as well as exogenous |igands such as

ni cotine. | nwiRhhRy I88e0cking 8tbrs itah 8nd Aife fr?ﬁ?r&)ﬁgntﬁe‘ﬁfr%hdhsdeﬁmnonl

| i gand- bound  but functl onal ly 1 nactive. This I's not so nuch roﬁ)llnem
for natural GfREAHtters such as acetyl choline and chol i ne SI nce
these are substrates for very povverful br eakdown

(acetyl chel i

mechani srgrg ?ﬁéé%? E@%\cs%g h% r eak %}J}é‘%ﬁaﬁ%‘@ﬂ f?n%[ﬂ)ar%) and the]r
likely to mafrades. %dﬁélﬂbéﬂléﬁn&@"%@s m@éﬁnw@w puesl sergprdhennicaling sﬂomezed

forms thereof may contain one or more centers of chirality and exist as stereochemi-
cally isomeric forms.



20 of the nethod of the invention is a nethod of treatnent for

| earning deficit, cognition deficit, attention deficit or nenory

| oss, noduly@tdoPmigfozCcC? nicotinic receptor activity is @xpeShefsig be
beneficial in a nunber of diseases including Al zheiner's disease,
Lewy Body Denentia, Attention Deficit Hyperactivity D sorder,

anxi ety, schlzophrenla mani a, mani ¢ depression, Parkinson' s disease,
Hunt i ngt on' s Thestens EsterFenberically somgricl fogme; asztsecbhmmbetfma@rrher@mamrweﬁnes

lngg;ologg::g g: .’ %mglg ?gggﬁé ét@!r@m%mé}ﬁ:yfﬁﬁhsa\ﬁﬁ:bﬁ te}{é'cgﬁbgﬁfdg g%daraa\ﬁg faff?%nmlq% b
pain. In view 'ﬂ‘? TR %ﬂ%@éﬁa‘é‘g e‘ﬂ"akﬁ%ﬁﬁ%ﬂg‘%ﬁ‘i R!‘QIFIOJ;SP ﬁ@‘fg gldona} gy
conpounds ac cmaﬂwengmappdssassruUaleésl Qtheywisa myen s ozg rop ingidated e thenhibalidesigna-
N- oxi des,

A nes and st SEa ctimhbilds foRRATHE BBie BFA b AMIARrb e BN ARG forms,
medi ci ne. | n {KHRxIESIontaiteg yi @gwﬁoreaﬁﬁ@fhwa ourers Bbihg basic melecyle

manuf act ur e oftrudiupedi v@sam RhcH ¢frthd ﬂheaztdmemm@éndfbﬁwwmmg t@forﬂﬁlﬁc{b%ﬂc
di sorders, i rﬁ,lgl i r.ent disorders

Condi 1 ons. 1 e NSRS o EBRHEE Bhorto RS EH sRfsc AR RES 7 € astogtated with
beneficial . 3&ss|than/i0y podferably less thantSdo, i partierlardess than@ge arsionosd prederady

formula (10, khenm 1%opfhe\étrféegoﬁeﬁesc&eecﬂaﬁuéan?%hiaﬂc YR LPIHRRERFounds
ani mal s, includi

f.ro of .preven
war m bl ooded ﬂ&ﬁ?rﬁ@ﬁéf' F‘?HIWB fedlii ‘%YEH’Fg]rYsmteg%f%éﬁS‘F %‘F{’@F‘%lrﬁ”ﬁﬂ‘ggﬁss@%pel ‘ﬁ%‘ls
whi ch nodul atinwentiof. t he a7 ni cotl nic receptor is beneficial, such as
schizo- WO 2007/ 118903PCT/ EP2007/ 053829 -41- phrenia, mania, and
mani ¢ depressll, anxiety, Al zheiner's disease, |earni n% deficit
cogni tion def OEFﬁefaPS’t“E"e‘ﬁPa sglts efdhs e9mpotpdsaseordingde formalp (Dpggiose wherein
Denent i a,15At ttheitduateriDe id phatmadgmeniy hiceptahie [Howsvee alisPd ki Hs@ibases which

di sease, Huntjngto ézfmgdeﬁt?&ﬁﬁ gcc-ggf%l%tngagr aZsoSI% ’&q{s&’ Bisy eﬁ&?ieggttpﬁﬁxgﬁﬂation

jetlag, nicotine

5adni ni st r at iRurification ph@plw@ﬁ@ml@alldracmmbkegomam%ﬁ galfs, whpther pharma-
preferably orehtialdyutvepabldor hdtQife inblndawhih @et dmiet FIRIpEseaf indention.
conmpound according to.fornula (1), including all stereochemcally
isoneric fornms thereof, an N-oxide form a pharmaceutically

accept abl29 addephamaseiticallinacsentable acid and heseaddidanrraltsasaméntionedlreingbove

t oI }Nar m bl Oodﬁﬂmﬁﬂl’taﬁ&'z@e meAle Itdlazinﬂﬂllsl@ M?\??a e%ﬁcz@?%.ct% ﬁoh-QQxﬂ: Beilt EﬁdMﬁefsE
W recogni z a | ca ecCl. e e S
oF the' pr oo radtg ol TR i iwaine etrorsing BEMRIL i a o fres
activity of tThe phftmicadicilly acepabdpacd additibntsakig caniviovearentiy be vistnined by
inter alia, Qx%Hé?dBQh@gasg@oth@nﬁ YiRf o % la@aa@ AEQ%PI%S&&M&&P&@ O ex-

the conmpqund in t“ne her a eut| C con- |on
of the p%. erffpl @W&&ﬂa{w W SPRADIROTIR 3 &5 MO PLVSFBTS 250
t herapeuti c agknic, hinc, phmhmmﬂlm@mmldsmMngc il shet dspfor efanigle, a7

ni cotinic recept-of., hﬁloﬁ?ﬂ?&rﬁﬁ Eétlc Egﬁr,h pgﬁ] E:C&laﬁg?@ gtﬁllhl?e’dldé@nﬁlﬁ’ib{)ﬂnﬁ&

mani c depreSS|on ease earn
cogni tion defcimg de. Ia{t%r@ﬁlpmqlddewl@ﬁfum@ﬁ@%hq 1BHaic, Ciitigy HB&@yesulfomc

Denentia, At teemhmmoﬁbfueﬁjehedﬂw@ﬁeqﬁdm&lwlfausnydﬁfmc E’ﬁrdyh@son S

di sease, ;Hunt | Tour brain.trauna,
jetlag, nlb'co |agl§n‘§s8]d$ylf[gi %aﬁnoé%%"adstg? ]ﬁk%cl“f E@nﬁcgf%x ?ﬁ“ﬁgﬁ’g‘ s ca&z!{’ggorby
case by an atvesesdirieeaphgns Wethan EP@EPM%IMS? inta thefieebbtefodmse i s one
that results in a concentration of the PAMat the treatnent site in
the range of ,.0.5 nMtq 2001 1M .and re usyally 5 nMto 50

ob- 25 tai nTgﬁé%‘BP‘%“P SfeRTdined feraia ‘EOGF%"‘“%“%%FN%H‘EOWW%%@%P Pﬁcon'
treat ment |i kedtad imiol theibsonamnicesdl er exlineatifieem sAt fOfmyy kepthent ithGippro-

myrkg body wgligtBloreahi? RR ol n%gtcgrr&séascC?Pg]phamé%]ﬁ%&s%gmgﬂéek%r%gﬁx%e

wei ght . nount a co resent I nven

al so ref er r edheragupyiwn gats; the alaki P%eqrﬂ?@ﬂl@gﬂ@@tal %ﬁlﬁfﬂg it liteigan, pediumo

potassium, magnesium, calcium salts and the like, salts with organic bases, e.g. pri-

mary, secondary and tertiary aliphatic and aromatic amines such as methylamine,



20 The present conpounds can be used for system c adm nistration such
as oral, percutancous or parenteral adm nistration; or topical

adm ni strapigoiepUgdezas via inhal ation, a nose spray, eyR-1H@RiF sy a
a cream gel, shanpoo or the like. The conpounds are preferably
orally adm ni stered. The exact dosage and?frequency of admi nistration
depends on the particul ar conmpound according to fornula (1) used, the
particul ar cotibliylamist propylaminagseprepmaeine. ithefogebuylamjpedsomens diyestletflt i on

bﬁ' ng tlreat egarf[]hgaix&fﬁﬁam%' dl&%lano%ﬁfﬁl ne Qﬂ';{roﬁﬂﬂﬁm@fd]igb %ﬂﬁﬁl{lﬁnd gener al
physi cal con ipn o rticular . patie as . ot her

medi cati on t R RY kﬂnm?awfﬁﬁgshn&ewarm éﬂwgﬂmﬂmﬁ@m isthylgdee,
skill ed in theipeopylanfam, tjhienchvire, pyridines qmnoldemduquumsmwmefnémmmee
dai |y amoupnt t t Of
the {reat ol SmU L ﬁ’é‘?%@‘f*ag{adfa ?ffn%@%%f% AEREC 100 o'l LSRG TPl
physi ci an pr e&eR!f, wrs#gmf«rl@wﬂ& Sfonversely Hisrsalh formma@ Re Feryertachiey
conpounds ac Cipgatthér wiih atidrinidltiee frde)aciBipmal so be used i n conbi nation
wi th other conventional a7 nicotinic receptor agonists, such as for
exanpl e 1, 4- D azabi cycl o[ 3. 2. 2Lnonane- 4- car boxylic acid, _

4- br onopheny | Thesem solyatesablptsto Y@g@ha@ﬂwota%mmmqwmwnds according to

g %(;phr%iol ?@aﬁm bp{vlaugstakg.q’i;@&ageo}zéa fb&‘rﬁﬁO' i di Re] d-onéTS -

- , 4- ne enNz | aen napa ne 0C ride -

o7 N[ (3R - TTORST CURIBIES, oy iR Uoas Garr nhETom o ch ety ammorivin
Hydr ochl or i desaltihhick §238#ipourts ascordihg iqpioesda () lamablettocﬁmmﬁimamhbtes
to the conbi rl%ér?@bz%fcxﬁtr %facé!}@p{%ﬂ%ééo}&%gﬁf%é&%ﬁ% Qﬁ%@?@rﬁf’e qua-

pound accordi ng f or mu Eé‘él and a/ njcotinic recgﬁ
Sai d conbi nat‘F‘B‘F?“Pfa%ﬁe'btes‘lf farexgmpleqin pRiionalihsubsjtated Yl?‘ﬁ[\‘ﬁ@n?rﬁ’gﬁhde
al so rel atses armﬁal]oylbﬂmleie g anginylivtidg of Bynzglialide ddthel revemisdivittggdod leav-

formula (1), groglﬁurlngy QIZO ﬁ'é &9& 'sﬁ&l‘?asr a?lgﬁ mfﬂfor&gé%ﬁén%%ulfoﬂaeéa a&?ﬂﬁbtﬂg&,

preparation fo or sequen
treat ment of syHpraiessand a&bﬁfé Pé? Hen%'dtnnateﬁ oft q@#temaré' apng hasg nopitizely charged

receptor is hetaedehPratmackhgeatly faéceptanlte cdlﬁﬁlg’ionﬁmbld@l@ fmﬁhple@hlofb &romo,

singl e prepar er sut.i cal

carriers. I@H %@&{Pﬁ%%%gﬁ %g&%er et ha IOIWn clhkglgf’ rﬁmel% Iﬁ‘adeﬁ’ég‘ﬁéon e _
tetr ahydr?@f urcaﬁilgef@@ﬁdﬂmﬂﬁeans et hyl acet at e, 'JAPE neans

di i sopropyl ether, 'C12Cl2' neans dichl oronet hane, 'HOAc' neans

igg} Is?d?(r:ria'? hﬁh&ﬁ%ﬂiﬁ {_:re 555 B %%gésnlt EQPnSé:u%Esa %nea mea1|1_|t tcl? Iompnseaﬂe compounds
met hyl ene] - 1Hcmdmgt(rioaaldh(Dmmhma@dGMIsmehaNe(tmngatomsdeoxid}mﬁ to
means 15 N, Nygli qetivd hoyxpmr ni de, " MEDEA' neans

N-et hyl - N_( 1- net hyl et hyl ) - 2-propanam ne, ~CH3CN neans acetoni t rile,

T CH3OH ans net hanol, “~Na2C0O3' neans carbonic acid di sodi umsalt,
"NaH neans sSediewftieycdmpdiends abddiGER formda €l emy hbnietisaiaitiir tantomeric

nmonoamoni umggal tgye %ﬂ%ﬁho@m é%ﬁ? trtrlg%cﬁ&'téa ift Mbﬂoﬁﬂﬁ% are intended

"CH3N112' neans rret anam amoni um ¢

"NaHCCB' neari@ ek vithiaithe spoperithrseratentinyention. * t - BUOH neans
2- butyl - 2-propanol , 'HOBV neans 1-hydroxylH benzotriaw e, 'EDC'

means N (Ggth [ N-di et hyl - 1, 3- propanedi am ne
rronohydrg@hl ?ﬂ%@;&gﬁg}.\_&ﬂgﬁé&'ﬁé Iﬁ‘gi fl uoroacetic aci d, Td(QAc)2 neans

I 1 adi
F?I < ;Ii‘ul F?‘lag@% ountﬁﬁc’%bfdlﬂ%@ﬁe ihbdnBbR ¥ARSdAERRY be Eféaérg@g} 2 sudZBR1 of

(1E, 4E) - 1, 5- di%ph éfﬁ?‘l"f Phichie kpoyen ©ribesskiling neopdn Padicui: thegampgmeds i His
brono- 25 rretpb&hmgmﬂﬂbmaan berdfredraeesiding it@bie/dr nedrd of the folMﬂi@prepird-

conpounds wer tiGn B‘i&ﬂodé %ﬁlth@f ﬁﬁﬁg ?C%g]ﬁlgp %ﬁ% xp%‘s\%%{ erg‘sg i écat%g alf[ 1al(3jles

chromat o raphy usi ng one I'ca
conpound 3pr o@@dl&?‘éasvdeﬁﬁedmﬁ?@ﬂuh(ﬁnd met hod B). 30 HPLC met hod A The
product was purified by high-performance |iquid chronmatography




Reaction under INT, flow A 60% NaH solution (0.014 nol) in TIT (150
m) was stirred on an ice bath. Subsequently, internediate 1 (0.0125
ol ) was ad@edoPAkdson-w se. The reaction m xture was sl;d]r,ﬂggoﬁugjszg
anot her 30 m nutes at O0C. Subsequently, 25 iodornethane (0.014 nol)
in THE (g.s.) was added dropwi se to the ngaction m xture. The
reaction mxture was allowed to warmup to roomtenperature. The
reaction m xture was deconposed with 1-Scheémeld t he organi ¢ sol vent
was evaporated. The aqueous concentrate was extracted with CH2Cl12.
The separated organic |ayer Wwas dried, fijjtered WO C

2007/ 118903PCT/ EP2007/ 053829 -46- and theNsol vent was @vaporated. The
residue was purified by col umn téir onat ofr a over . i 'Neg gel

(el uent: CH2C12/ CH3OH 99/ 1 alld 9B/ 2} Thé&Pr odutt N}_& tions were

col l ected and the sol vent Was ®vapbrat ed—yiet ding/4.95 g (100 9% of
internedi ate 2. Exanple A2 Preg)arFﬁtlon of inter te 3 OHS5
Hyrazine (.x H20) (25 g) was ¥irred in a seal ed tutg at 70 C

(2R) - 2- (trifluororrethyl) oxirane (2.0 g, 0.018 nol) was added slowy

Syri nge hydr at 6 reactj.on m ture

for aMRon o At ESt R 0P Bt it Siited By L speu BT adt bty
ram Hg/ 50 Q) prqﬂces\m p@nmomlwdse.daly thogerskidled Trothe et ef wgsnladlntadstmd are gen-
evapor ated agajify re‘aodcgardm he5dienR o%yftmasfermfngtaﬁ VR @tominkdditieR

10 used as suc |n t e xt reac i on
Prepar ati on d"F p ey F‘é"a&lve o Wnﬁ'iai{"ﬁ‘%‘aéy ) {“FE)@EQ% E‘a%@%‘)f formula
anmoni um sal t(D(Bin@&d apprppriate Rydoaxea(vVa) werded £0kmdwn avaditishd. rThédtrdnaforrha-

hour. Suhgeq Q@Hflérmméi ﬁé&fogﬂr}&?ﬁlaar ﬁ%&‘fﬁ’éol&ﬂ 9|Edhcl:§ g&%&ﬂg'a%éh‘éﬁalé&o?ﬁd

nol ) was adde ture

reflux. Subsd€duiiss @ lrEmerare setmeps lfopﬁldﬁlaﬁ'éﬂ%m apﬁelﬁQ ehat peRariglyembagi)
in 2-pr opanonﬁetn( thehighewalsottl iaettial lnpyiizioehaltand efel reactian enipa@tive &Wetvwisen
m xture was r. T ure was
poured onto g% L"@(ﬁéréetgb gtrcb%ﬂg‘%é"’@? gBS%FF%bsc r ecél Pgﬁﬂérgﬂvt\lggsﬁg &r ed
of f and subsdé¥Udnuged as g HEd salty thejaddiign of ezsoghlem@tr%awnﬁ gfialbage is pre-

i nt er medijgt e f&e@hlsram M@écmﬁdna@org&nd Kasé, @u@w@%ﬂﬁﬁﬁm ab QA6 br Sisssiualcah)
Preparatlon % i.nter ned xture of

t Y ?ﬁg OWEV ﬁlonsﬁpu e, Wg 0
a 60% NaH solPGP4"GrYoPEE DY JoVH ok o P i S i S S iRoiobYC
bat h. Subseqgthyt #pine pnthedike (icherae @). (0. 027 nol ) was added portionw se.
The reaction m xture was stirred for 30 mnutes at 0C. Subsequently,
i odonmet hane (0.03 nol) in THF (q s, added dropwi se to the
reaction mxture. The WD 2007/ 118903\3%?9%507/ 053829 -47- reaction
m xture ®s allowed to warmto roomtenperature. Subsequently, the
reaction m xture was_poured |nto 1120 and TiZanwed evapg rategd. The
concentrate was extrfct é@CChwi t I} CHRCWMNERe sgpar at ed n| c layer
was dried, filtered And the—sol yent was—evaporated. éq‘l;b& ue-mas
purified by col um=chr t ogr &phy over silica gel u- !ﬁ‘, ent §
CH2C12/ CH3OH 99/1 a \(;| 98/ 2) . Th% product fracti ons were chl e@? ed and
t he sol vent was evaporat ed, vyiel ()jl ng 4 g (44 % of inpure
internediate 5 whi ch was ,used as it is in su,bsequent reacti ons.
Exanple A5 a) Preparation of interne 0 Thiocyanic ﬁﬂ-eﬁ“a
ammonium salt (0.0873 nol) was stirre |n/2 proq?none H 10
roomtenperature. 2-Chloro-4-pyridi npeca c¢hioride (0.080 nol)
was added portionw se and the m xture was stlg‘qred for 30 mnutes. A
solution of 3-(trifluoromethyl)- benzenam\pe (0.0727 mol) in a small
anount of 2-propanone was added dropw se f4d the reaction nmixture was
stirred for 4 hours. The solvent was evaporated. The residue was

IlourTie; Lﬁ‘e’, E{Og\gé %%H/@nfo rfgg@gm%qggm tﬁé’%th%bl% bPﬁlegﬁa!rugéttﬁ!.}tE@ Wazoles of the pre-
Lol 1 aat o aneeht HEeR B orpieAlePRRAb At BRCEAL Pht CRats pl 1 SiIEHS transfor-

25  mations (Scheme 1), starting from an acyl chloride of the general formula (II}. The

N

acid chloride (II) can be obtained by treatment of the carboxylic acid (VII) with an ex-



25 concentrate was extracted with Et OAc. The extract's sol vent was
evaporated. The residue was stirred in DIPE, filtered off and dried,
yi el di ng 1Qc%0d7/84s4085- 9 %9 of internediate 11. WO PCT/EP2007/053829
2007/ 118903PCT/ EP2007/ 053829 -48- Exanple A6 Preparation of
intermediate 12 a2N oN A m xture of conpound 64 (0.0006 nol) in
CH3OH/ NH3 (40 m) was hydrogenated at 14 C with Raney N ckel

(catal ytic quastdftdxely) clderide, opticmbsin thé\breemcelpff RME agta chalyél atedpviated ) |,
t he catal yst i . e filtral.e; £ 3 .
evapor at ed, yti\ég1 ‘E"Jlrjtadrll1 H’g{gg%ﬁé}&(ﬂ ?%gm%/o&%& cl-all(ﬂrhr:: 'Zéra?rdegl a'%%?nvﬁlscﬁsév\%esef
used as such fErichindie presrnce Bhanqraaniiol yests sugh sidirdiorpmethaneos thedike
Exanpl e A7 dh aHirepapahd @yiaihg bdn€ sGEtisahacylThlofidB{IX) ¥ hexddlor symmetric

4-f1 ~3(tri - ' Q.. 055. o] d. .-,

4" et novy en gt AR bdriaR Re BRARLNE rdolicl B Tondno¥r cpton iopy: 10

% Pd/ C (1 g) @eteébfﬁ\écs:msahe;m 1)i snch pefop exareple potadsivn thincypriataes agwhapiynon

(1 m; 4%in {GNBRanalhid elidins aditesporRingRylidotRidbahatk. Thﬁ@e&ﬁé@isﬁﬂajggos/o
f

filtered off and t filtrate was evapqgrated, vielding 16 45

of | nt or ot AFBoTE G5 RRAT oy BheUr i & Fnaatre Soreend o e drd

t hi ocyani ¢ agirefemblyoraom selperabu®7 nol) in 2-propanone (100 m) was

15 stirr at O ; - el (,de

(0. 063 o) v AETIATERES] Rhiocfarit IORSAIRN bl (RRERIT P ERatoh ©

t enper at ure. WIHEP P24 PARPIPRNID 2056e (HDYO Wigkd thefeagyithipurenof tesensre fogs

stirred for ImiledVv)aThisoamibemien adadtich is Ghallyipxiforid wes teppurattle bitwede

and was then taﬁ@??‘%d Y@érgblgjaﬂﬁgﬁl - sonepar at ed organic | ayer was
Sf, i térpeé an € y

dried (I1VIgS . solvent Wwas evaporated. Tol uene was
added 20 to tIRa finakstepy&-magiaylatia of ho/Eaeyl Hbeurea prevides el N-apybsaghangmide-g
g (1009 1of imibRraeRidmetil dsfer deN¥iFO BT ¢chdAPRIRGIE/(FR2DRIY fi058 38R Formation

Preparation qQf iLnternediate.15 A m xtur f,,6Q. % NaH (Q. 07 npl ) |
THE (200 i) Tl e PRt  Rrabe Bty d o Apiantip s, ot of Nar

| nt er medi at e agd is(tg be genferimed wnan angetesdsotuent sublkeanfox examplnRMIES THFraad teor
1 hour at O Gie & RerhReRRR AR fto—20 °QidbomMipdRarcafdfearipgl-the

i ce-bath was renoved. 1120 was added and the renction m xture was
evaporated. 1120 was added to the 5 residue and this m xture was
extracted with CH2Cl2. The separated organic |ayer was dried (MgSH),
filtered and the sol vent was evaporated, yielding 30.7 g (100% of
internediate 15. d) Preparation of internediate 16 ci A m xture of
internediate 15 (0.06 nol) and hydrazi ne nonohydrate (0.12 nol) in 10
t-Bu0l1l (200 m) was stirred and refluxed for 1 hour. The sol vent was
evaporated and the residue was taken up in H20. The m xture was
extracted with CH2Cl2. The separated organic |ayer was dried (MgSO4),
filtered and the sol vent was evaporated. The residue was purified by
col utm chr omat ogr aphy over silica gel (eluent: first 1 % Cl113011. in
CH2C12, then 2 % CH3OH in CH2Cl12). The pure fractions were collected
and 15 the solvent was evaporated, yielding 15 g (52% of
internediate 16. e) Preparation of internediate 17 Reaction under N2
at nosphere. 60 % NaH (0. 0057 nol) was suspended in THF (40 m) at
roomtenperature. Internediate 16 (0.0041 nol) was added.in portions.
After 20 m nutes, 4-iodo-butanoic acid nethyl ester (0.0136 nol) was
added slowy and the so- 20 lution was stirred-at roomtenperature
for 1 week. Then the m xture was quenched with WO

2007/ 118903PCT/ EP2007/ 053829 -50- a saturated NH4Cl solution and this
m xture was extracted with EtOAc (2 x). The separated organic |ayer
was washed with brine, dried (Na2SO4), filtered and the sol vent was
evaporated. The residue was purified by Bi otage 40M SRl col um,
eluting from




20 % Et OAc/ heptane to 30 % Et OAdheptane , finally 50 % Et 0Adhept ane
(most 5 product elutes between 25 % and 35 %9. Two fractions were

col | ected (iHuer/1ikdes 30 % Et OAc/ Heptane.). The sol vent SE'(?E/%}EQ&?%SSSE
fracti ons were evaporated, yielding 1.54 g of the undesire

regi oi sonmer and 0.638 g of internediate 3. O Preparation of

intermedi ate 18 A solution of internediate 17 (0.0013 nol) and

| i t hi um hydr oxi de nonohydrate 10 (0. 00@GthemeR in THE (20 nl), CH3OH
(5 mM) and H20 (5 m) was stirred at roomtenperature for 6 hours.
The m xture was quenched with 1IN HCl, and the pracipitate was
collected by filtration, washed w tH water and CN and was then
dried, yielding 0.7 g of i nter[:mgiO EF%' gﬁ“‘allfpa‘f@ solid. Q)
Preparation of internediate 19 cI” 15 2 ution of internediate
18.(0.00125 nol) in DW (10 m) were added met hyl met hanar ni ne

hydr ochl ori de (0.00250 nol), HOBt ( . 00375 "o,  EDCI (0.00375 nol)
and DI PEA (0.00500 nol). Rfhe r®sul #1 ng r &8kti ol sol ution was stirred
at roomtenperature for 3 hdlrs. /fhe reaction was_quenched with 1IN HO
and extracted with Et 0Ac. The gani ¢ phase was separated, washed

W th a saturated aqueous Na- 2Z0 HCO3 solution (2 x) Nand dried
(Na2SO™4), filtered and the ¥iltrate's sol vent was evapor at ed,

yi el di ng 0. 550 g;&lnterm&diaﬁﬁe 19 as apale(F))iI. WD 1?5
2007/ 118903PCT4 EP2§107/ 053829 -M1- Exanpl e A8 r epar %H\on of N
i nt er medi at eC-ZH?L\N '(Et—;zw—uélaﬁfhs\c’ HO (CHE),,——N’N*I/ ~a
4-chl or 0- 6, 7- di hiedr o- 5H cy¥tbpent a[ b] p¥xj dife (0. 0520 nol ), P¥EMAC) 2
(0.1 g), 1, 3-bis(diph-phogphi no)propane (ﬁ).4 g) and KOAc (10 9) in
TI-1F (100 M) and 112Q@ (20 m ) was stirred under 50
16 hours at 150 C. The mi xture was 5 evaporated and
The precipitate was filtered off and dried, yieldi
internediate 21. Exanple A9 Preparation of intefnediate 22 n2N HH F
A mxture of 0 S(0.036 nol) in TIIF (300 m) hydr o- genated at
roomtenperature wwth 5 % Pd/C and 0.5 %\/',2605 (4 g) as a catalyst in
the 10 presence of a thiophenengol utiom (INgl; 4 %in DIPE). After
upt ake of H2 (3 equiv.), the cat&l((;bsjr', fiPtered off and the
filtrate was evaporated, yielding an oiffy residue. This oil was
crystallized from 2-propanol. The predipitate was filtered off and
dried, yielding 8.0 (60 %9 of int egﬂedi ate 22. Exanple Al10
Preparation of internediate 23 15 A 3 ution of conmpound 25 (0.0054
nol) in ClL130H/ NI 13 (50 ml) was hydrogenated at 14 C with Raney

Ni ckel (154 gpeesbhpchddf ?e’ﬁe?&l YsiulaAfi apEantRigliRREd ta dadboRlic adidQith the
catal yst was fi Iﬂﬁtlgred O{%& a&c{l the.filtrate V\B.% %Vﬁ%orated. Then 1120
was added. THRETH LYY Febd Tt Papsfongangn 30 pr giieclediyisigsnagrenys solution
organi c | ayewof steengdridesicl MyRDEYys HC), incthe gresemde tfvewstet misniblonaganic co-
evaporat ed, yhicafi igh & BHF Inharlol bf, rnﬁ‘i%%ﬁ?é?ab@f’lﬁ-d‘l’@ane. A tgpical reaction
2007/ 118903PCT/ EP2007/ 053829 - 52- E’xaglp e Al  "a) Preparation of.
i nt er medi at e [SFIPErATS 1eHGeg raom (empratue 2pd A9 TC. PRAfeTAPIY Q0 (5. ABCTRREL.
was added0dr sgitvhgdrolysis aarstd gffected through maporificdtioh agpiaaliyin del plesengasfiaum
salt (0.175 i - . .
resulting m g? ﬁ%gh%%e%?%%%éﬁ%@lﬁ tsh@thgégﬁgs@l@%?ﬂdﬁ%}%& v@& hi%
benzodi oxol- BagRssilleogrsanic go-salsetipuyh siaEHBBRtBrngh d.4 diexane & mibgnres
m xture wgs ﬂv{efdof.eﬂlrﬂféﬁgrdrilﬁr&@ionaﬂ‘tt_fe&@t fBokﬁlEHJa%]E@'lhtUtﬁe adﬁlifal@f §lottfean%1h ?ﬂf—%}fi@
was poured oyt on.ice. e precipitate was fi re and drie
el Bing e vt kb v PRy, s etk SHeiaRien, 3R o Pty o
r eact i onl§t epeconjarPaming paitéiined béreinbelorepdhepresegde of dIBTINYG-bepzotriazole-
N,N,N',N’-tetramethyl uronium hexafluorophosphate ) or EDCL  in an aprotic solvent

like CH>Cly, or more preferably in a polar aprotic solvent like DMF in the presence of
an amine base additive, such as diisopropyl ethyl amine. Under certain circumstances
the use of HOBt as an additive might be an advantage. In a particular embodiment of



10 Reaction under N2 flow. 60 % Nall (0.16 nol) was stirred in 'EU
(500 M) on an ice-bath. Internediate 24 (0.145 nol) was added and
the m xturgoMag,/fkdsred for 2 hours at 0 C | odonet hane (&S aiaR4she
was added and the -reaction mxture was all owed to reach room
tenperature. The reaction m xture was degonposed in 1190. The sol vent
was evaporated. H20 was added to the mixture. This m xture was
extract ed wi tthe pfssepiHi@eionTwhersie pdrint edmpougdmif thel gayeral fomsula I-b gtle forma-
(MySOn, 11| et 13 Bhide1% AAIY GBlic WA AUBARSAL &y reilfind Gith A EmRR!-

stirred in DLPE. ,The precipitate_ was el di ng
30.4 g (54 WNBR' nagrotshobieat, sush ag pthancl op igdikeThreackprsanderiarmedls- F
| nt er medi at e @%erf 20 "Qmﬁ 160 Q, dapanditigsamahy eatudernf Sremmiify 1A dnitheppaRl t¢h0

m) and 3-5 20 i thyI propanani de (0.0072 nol) was
added to the st:‘l%(l%l on %lghlg;%a |on m xture was stirred and refl uxed
for 5 hours. The sol vent was evaporated. The -53- residue was first
purified by flash col um chronmat ogr aphygefuge3si | i ca gel (Biotage
flash purification system gradient CHCIZICA3COH from 100/0 to
90/10). The desired fractions were F‘pl | ected and t he sol vent was
evapor ated. The residue was crystal zed from CH2C12/ D1PE, vyi elqdi ng
0.69 g of internediate 26. 5 Exanpl Al 2 a) Pre}Paratlon of \
internediate 27 ct ThNGTy&hn #d a@moni um sal t ‘(‘U(‘i’ﬁ)“ﬁnle’
stirred in AcOH (180 nl) at roomyttenperafure.

2-chl oro- 4-pyri di necarbonyl chladide (0.11 nol) was added and the
mxture was stirred for 2 hourg, 43,4, 5-Trifluorobenzenam ngp40 1 nol)
was added and the reaction mxture was stirred for 1 ur at room

tenperature. Then the m xture was pouredgiﬁg |g,e e precipitate
70 9

was filtered off and dried, yielding 24 of | nternediate
27. b) Preparation of |nterrred| ate 28 (0.05 nol) was
stirred in TEF (500 m) on an ice-bath und BN at nog;- re.
Internmediate 27 (0.07 nol) was alqlded and th nM he mxture was stirred
for 2 15 hours at 0 C. Iodorr%l*laa’ﬁg .075_DRl) was addeand t he '
i ce-bath was rempved. 1120 was cadded arrdl e @ xture was evapor at ed.
1120 was added to the residue and this nixture was extracted with
CH2Cl12. The separated organic |ayer was dried (MySO4), filtered and
the sol vent was eyapjorgted. The residggywas stirred in Et20. The
precipitate was filtered off and dried, yielding 17.51 g (70% of
intermediate 28. 20 WD 2007/ 118903PCT/ EP2007/ 053829 -54- c¢)

(F’Beggggt I#gln) Qxfltehﬁh%wfﬂﬂéerﬁggﬁoﬁ%mscac m&twnﬁh ahlml%fmﬁé'geﬁe?a@&mula
O OB ) ah b ot s aac Frpen” e&ﬁ%ﬂ}e& e 45 gng gt

Then t he soI vmdztnmmssuelva)for e;tamj:l@hmﬂnb@ﬁ ganin thelplegbntooftdwmititds heterege-The
m xture was %ﬁs&%@ﬁﬁﬁ st 43 é@ﬁ%ﬁ%@éﬁl T$§sﬁ%@§)§fcﬁpli@rg&ﬂn§l—5@¥rﬁ) iR

dried (MgSH4 ven evapor a resi due

was crystall i‘zéd Af%@\@gwg@igmwgm%' formuls dX)wite ap arldingagent(VERd
dried, yilgl dsng a2 f@Examplea ?fﬁoﬂfxolbdﬁﬁfﬁj’nlyﬁdﬂ@i@ @%n aEMﬁﬂ‘Iﬁlb% Miﬁaresedce of
Preparation of ?Inﬁltcgw gjcﬁtaf"tr%g}y]-amgc ifi'a sui atﬁi"c] s%lv% ty such%r ﬁ)er éns?ang

(0.0182 nol) azln acetic acid, ?orl

(1: 1) (o. osa@H:Slz,)prawéesz mw@wn@qfrf@pawl- mhnmy?’} n DI PEA (0. 0364
10 nmol) was.stirred and relaxed for 3 hours. The reaction m xture was
cool ed, the precipitate was filtered off and dried, yielding 2.98 g
(379 of internmediate 30. ci A.suspension of internediate 30 (0.0159.
nol) in ethanamne (2Min CL1130H) (80 m) was heated at 70 C for 3
hours. The m xture becane first honogeneous, and then a 15
precipitate was fornmed. The precipitate was collected by filtration,
washed wi th ethanol and then DIPE, and was then dried, yielding 4.94
g of internediate 31 WD 2007/118903PCT/ EP2007/ 053829




-55- Exanple Al4 a) Preparation of internediate 32 D ssolved

2-met hyl - 4-pyri di necarbonyl chloride (0.1160 nol) in 2-proparione
(400 nl) avgmemikesperature, thiocyanic acid ammoni um g&hkp2tdhodR99
nol) was added. The reaction m xture was stirred for 30 m nutes, then
2,2-di fluoro-1, 3-benzodi oxol-5-am ne 5 (224160 nol) was added sIomAy
by an additional funnel. The reaction m xture was stirred at room
tenperature for 2 hours, then quenched $gheme@ (100 m ), extracted by
CH2C12 (3 x 100 m ), the conbi ned organi c phase was dried (MSH),
filtered, and the sol ventsswas evaporated. The residue was purified by
flash colunn chromat ograghy over silica gel (gradient hpptane/EtOAc
from70/30 to 50}15 p gduet” fragt-nans 10 wer e ncol LieGt ef a-d\the
sol vent was evap%ra e g 6.5—@—6£—+ﬁ$ ﬁﬁdi\fe 32
Preparation of inter dlate 3 30 % MNaH solutio par &
nol) was stirred in’ THE (100 n1) on ap ice-bath upder N2 athosphere.

| ntermediate 32 (0.0171 n?l) "was addetNiAd t he nlkture gps stirred
for 1 hour at 0 C. |odonethane (0.018 nol) was added and the ice-bath
15 was renoved. Then the solR:eDfatps evaporated and water was added
to the residue. This m xtur&adsCcgukyacted with CH2C1l1l. The separat ed
organic |layer was dried (MBSO4), filtered and the sol vent was
evaporated, yielding 4.5 g of internedi ate 33 which was used as such
in the nex rz%amlcqphllzcca}mﬁmm[ﬁa&phlccmmt@faﬂnbxmlm@nattﬁle&pdﬁmoﬁ@f the

| nt er nedi at e @ﬁu&r%a%@ﬁli‘ﬁ@ltﬁaz%%f%égﬁﬁég %Iﬂ%&rl‘%' efﬁ o gﬁflgélwgg

(150 m). The acet ester, or
(1:1) (0.0334 E]FPdP)?‘“ éﬁa‘?‘éjﬁﬁﬁﬂe‘w”ﬁ sseih) %@Fé ke, 4B/ PFepFe 088 BHITARY or
m xture was skconded atiytl amiik RaNEd of ElfNH—H*l @ud hBeatin¥\é} high temperatures, such as
2007/ 118903P The
resi due was SEQ?E%??&%%?@%@ﬁ?ﬁ§Sm%%E ?ggtlg% %%%lng&?%ﬁernedlate
34. d) PH@paratlon of internediate 35 Ho,e, 0 A m xt ure of
internediate 34 (0.0123 nmol) and LiOH (0.0132 nol) in THF (16 m), 5
CH3OH (5 mM) and H20 (5 M) was stirred at roomtenperature for 1
hour. Then the solvents were evaporated and the residue was taken up
in 20 M HO (1 N). The precipitate was filtered off and dri ed,
yielding 0.940 g (100 9% of internediate 35. Exanple Al5 Preparation
of internediate 36 ?"--OH NN N A sol ution of compound 30
(0.0001 nol) in TFA (5 m) was shaken overnight at 40 C. 10 Then the
sol vent was evaporated"” yielding internediate 36 as a TFA-salt. B.
Preparation of the conmpounds Exanple Bl Preparation of conpound 1
15 A pressure vessel was charged with a m xture of conpound 63
(0.000446 nol) in CH3NH2/CH3OH (20 nol) and the m xture was stirred
for 16 hours at 180C. The sol vent was evaporated. The residue was
purified by HPLC nmethod B. The desired product fractions were

coll ected and the sol vent was evaporated. An aqueous Na2CO3 sol ution
(1.5 mM) and CH2C12 were added to the residue. The m xture was
filtered through WO 2007/ 118903PCT/ EP20071053829 -57- an Bxtrelute
filter. The filtrate's solvent was evaporated. The residue was dri ed,
yielding 0.096 g (50% of conpound 1. Exanple B2 Preparation of
conpound 2 A mxture of internediate 5 (0.012 nol) and

2- hydr azi no- et hanol nonohydrochl ori de




5(0.012 nmol) in ethanol (100 mM) was stirred at reflux for 2 hours.
Then the sol vent was evaporated and the obtained residue was purified
by HPLC me{iaosdoAisebhe product fractions were coll ect ed @idedbi@/us3s29
sol vent was evaporated. The residue was dried, yielding 0.076 g of
conpound 2. Exanple B3 Preparation of cogpound 3 10 A m xture of
intermediate 2 (0.0075 nol) and 2-hydrazi no-et hanol nonohydrochl ori de
(0.0075 mol) in ethanol (100 m) was stSchemdSat reflux for 2 hours.
The solvent was evaporated. The reaction m xture was crystallized
from CH3CN. The precipitate was filtered off and dried, vyiel ding
1.249 g (41 % of corrpound 3. Exarrpl e B4 Preparation of conppund 4

15 A m xture of conpound 000242 nol ), N-net hyl net hana
hydr ochl ori de (0. 000242.#0 aﬁalewu (Q00363 nol ) 6%§%L a

(0.0009687 nol) and CH2CY{2-£10 m) was stl rred overnigh room
tenperature. The sol veptiwas evapor—a{—ed— e residue purified by
HPLC nmet hod A. The pr¢dddy fractions wePe collected he sol vent
was evaporated. The residle was dri edR-Ni-@& di ng 0.00 3 9% of

conpound 4. -58- BEx rrpl e BbhPreparati on of conpotmg’ 5 A pyiggsure
vessel was charged with a m xture of conmpound 63 (0.}00089 nol) and
2-propanamne (1 g) in THE (20 mM) and the m xture was, heated for 16
hours at 175 C. The sol vent was evaporated. The resid was purified
by HPLC method A The 5 product fractions were collected and the

sol vent was evaporated, yielding M. 084 g (20 %9 of conpoundr®.

Exanpl e B6 Preparation of cgmpol nd 6 A mixture of conpoundl 67
(0.00023 nol ), N-rnethylretHa nen hydrochl oride (0.0 Hnl) and
DI PEA (0.00092 nol) in DMFX5&-yi) was stirred for 36- es at 10
room tenperature. HBTU (0.00035 rml) wasn@agdded and t he
m xture was stirred over,
resi due was partiti g
CH2C12. The m xture wa d over Extrelute. [ ate's sol vent
was evaporated. The resi'due\ was purified by HPLC .
product fractions were coll étt dthand the sol vent was eyapor atied,
yield- 15 ing 0.062 g (58 % of conpound 6. Exanple B7 Preparation
of conpotind 7 CI A mixture Qf internediate 11 (0.0094 nol)pand

2- hydr azi no- et hanol nonohydr chI oride (0.0112 nol) in | -

2- met hyl - 2- propanol (60 s stirred and refiuxed fom m\rs WO
2007/ 118903PCT/ EPZOC),:ZLQS%- t hen stood over ni ght/at<)F oonf
tenperature and the resylLting precipi gaig was filtered\otf, rinsed
with DTE, then dried, s/elding 2.31g64%of con 7. Exanpl e 138
Preparati on of co nd\8 A mxture of Anter medi'a 0. 000552

nol ), 5-methyl-3-iso ecarbonyl chloride 5 (0.000552 m)l) and Et 3N
(0.001104 nol) in CHZa) (5¢9)) was stirred for 1 hour at 3 :
tenperature.. The sol vent was evaporated. Then Na2CO3 aqueous ‘sol ution
(1 M) and CH2C12 were added t dR't=hbGigaydue. The mixture was filtered
through an Extrelute filter andR&Beakyl Csayaddadkylsol vent was

evapor at ed. The resi due was purk-NHeRl=lmergiRliG net hod A. The product
fractions were collected and the solvent was evaporated. The 10
residue was dried, yielding 0.097 g (37 %9 of conpound 8. Bel ow,
conpounds are |isted that were prepared according to one of the above

Exanpl es. 5, HThe syniliesiSaifi fayalodhliéy] pmireeduidmeacfthe dénegal farmtuhe(lgbre (i) can
protocol desgLLRgg. Wtrm l)feth%oﬁ&b&gﬁng chloro pyridinyl precursor (I-h1) or (I-

h2) with a primary (cyclo)alkyl amine R-NH; in an alcoholic solvent, such as ethanol

i nu

or 1-butanol or the like, optionally in the presence of a co-solvent such as THF or the

like, and heating at high temperatures, preferably in a range between 140 °C and 160 °C
10  ina microwave oven, or at 160 °C-180 'C in an autoclave. Said transformation can be

effected under milder conditions (lower temperature) by starting from the dichloro



CH3NH2/ THF (2M and CH2C 2 as the sol vent HZNNHF 410 C. 4 Conpound 10
procedure according to the general protocol described for Exanple B4

usi ng NHAGYogh/idfozas the solvent WO 2007/ 118903PCT/ BREZOEA(H 339
-60- * Compound 11 procedure according to the general protocol

descri bed for Exanple B4 using CH3NH2/ THEgand CH2Cl 2 as the sol vent
-""NIT F -N* 11 Conpound 12 procedure according to the general
pr ot ocol descpirtdary] tampdind {iphd), B4 issipogalGHaMiAZERs WBd) tha natlddphiliaky of

the sol vent Othﬁla]h\gHmﬁllé' S%oy\’guch in thd &g Iggvgg?c#g;ﬂ @ aﬂﬁfféc?%feﬁ)am%g chlo-

according to t enera descr usin

CH3NH2/ THF ( 2NAe 3¢ 0@%22305%# Qaﬁévtgcallsos spderachydrgen mmfﬁjanﬂmsmg Pd/C

Er oceﬂllflrle a::casrthh dalysy, ih e ;@&ﬁe&if a@imtgh@i%l batks; SGdh d@@dtaﬁ@{xa&é@é’f@'o@ a1B3
rom ' oun e ,accor e _genera

prot ocol descri h g!, F’orﬁgggs meﬁ" USI n lhé(ﬁqsc gg%egqg nglrl%

product was oBgagraedamipo @m@m@ﬁg¢ apie &r@ﬂlaﬂm d¢lae @@bs;(oedme atﬂuoro pyri-

CH2C12/ CH3OH A9 & 186krfH ARhula V02005 AME903RETY ERILA 7 85383%¢ material.

Said transformation requires the heating of (I-j} in the presence of an excess amount of

alkyl amine R-NH; in an alcoholic solvent, such as ethanol at a temperature between
10 150 °C and 200 °C, such as 180 °C (Scheme 5).

Scheme Sa
RS RS
R~-NH N
N N 2 N ~
z-—--N/ Y o or Z"“‘N/“Y @
' — 8-NH-R —h
7 )\ 7 \
o '""“N
¢l N H"“'\ .
(I-h1) R (11}
R'=H, C,_salkyl

R = G galkyl; C4 ¢cycloalkyl
R-NH-R' = morpholino

15  Inan alternative embodiment of the present invention, (cyclo)alkyl amino pyridines of
the general formula (1-i1) can be prepared from the corresponding chloro pyridinyl pre-
cursor (I-h1) and the appropriate primary or secondary alkyl amine R-NHz or R-NH-R’
using transition metal catalysis. In particular, Buchwald-Hartwig conditions, using
Pd;(dba); and a bidentate phosphine ligand, such as BINAP or the like, in the presence

20  of astrong inorganic base, such as potassium or sedium zert butoxide, in THF as the
solvent, can yield compounds of the general formula (I-i1). A typical reaction tempera-
ture is in the range between 100 °C and 130 °C, which may be obtained by heating the
reaction mixture in a microwave oven (Scheme 5a).



-61- HO-Th 1" ,N N' -* F Conpound 16 procedure according to the
general protocol described for Exanple B2 HO , HCI Conpound 17

' procedur ewaceedksg to the general protocol described §@fri5aRi8s B3
, wN-N1, C Conpound 18 procedure according to the general protocol
descri bed for Exanple B2 using nethyl- hgdrazine. Pure product was
obt ai ned by recrystallisation from 2-propanol a2N ..Ntritl N Conpound
19 procedure according to the general pSdiemed described for Exanple
135 at a tenpera- ture of 180C ihri-eo LNHF -1( vy Th ci1l40 Fip C
Conmpound 20 procedure accordi ngrt 0 the general protocol descrdsbed for
Exanpl e B5 using THF/ NHAOH CH3OH as the solvent at a tenper ature of
150 C WD 2007/ 118903PCT/ ERRQOZANQ53829 -62- * | * Conpoupd 2.
procedure according toz gefier al® protocol descri begdf6r anpfe Bl
using Cl-13014/ M3 as the nt )---- * Li —

(I-n) (1-mj)

The pyrido dihydrofuran (I-m) can be obtained by catalytic hydrogenation of the pyrido
5  foran precursor (I-1), using Pd/C as the catalyst in acetone as a solvent, or the like

(Scheme 6).
Scheme 7
R&
Re |
| IL R-~MaB /N\ N\“Q
N . e g r A
2y’ \Y @ Fe(acac), : .
=N - A /
A / \ \ &
= R" =N
N A
¢l
(I-n) (l-0)

10 R=H, F, Cl; R = C, zalkyl, C, scycloalkyl; R" = H, C, galkyl, OC, qalkyl

Alkyl or cycloalkyl substituted pyridines of the general formula (I-0), can opticnaily be
prepared by treatment of the 2-chloro pyridinyl precursor (I-n) with an excess (3-135
equiv.) Grignard reagent R*-MgBr in the presence of a catalytic amount of Fe(acac); in

15  asolvent system consisting of 85 % THE and 15 % NMP. Said transformation can be
performed in a temperature range 0 °C and 50 °C, most preferably between 0 °C and 25
°C (Scheme 7).



Compound 22 procedure according to the general protocol described for
Exanple B6 with an excess of propanamine 10 /N-...r F. Le NIb GO
Compound 2g,00fp@rAgMEe according to the general pr ot ocol pEesShiResk Or
Exanpl e B5 usi ng N-net hyl met hanam ne hydrochl oride at a tenperature
of 200 C,Na NN -N1.1 Li Compound 24 progedure according to the
gener al pr otocol described for Exanple B5 using 2-mnethoxyet hanam ne
WO 2007/ 118903PCT/ EP2007/ 053829 - 63- ExS¢hele 89 a) Preparation of
conmpound 25 CH3MgBr (0.015 nol) was added slowy to a m xture

of F(0. 00575 nol ), iron (111) acetylacetonate (0.00575 nol) ang

1-met hyl - 2-pyrrolidinone (5 MRy in THF (30 mM) at O C under |

N2- at mosphere. After the additfion, the reaction mxture yas 5Nwarmed
up to roomtenperature am i xtour s stirred for /1%:3( ‘then
the m xture was quenrchg j}})hﬂl -4.20. Jﬁg% xture was ex rac ed with
CH2C 2. The separated o ic |layer ried (NgSO4) Yered and

t he sol vent was evapo .. The residue was purifi flash col um
chromat ography (fla ter el uent: CH2C12/ (10 % CH2C12)
first 100/0, then 5050, then 0/ 100). The desired f 1, fons were col -
10 lected and the s t was evaporated. The pro#uct was

preci pitated by addition of isopropyl-ether. The precipitate was
filtered off and dried, yidHiing 2.80 g of conpound 25. HJ-P)
Preparation of corrpound 27 HN- A solution-of internediate 23 (0.0008
mol) in CH2C12 (20 m) was cogled fakp) C. Ace- 15tic acid anhydride
(0.0009 nol), Et3N (0.077 g, 0. 000 nol ) and

N, N-di met hy1-4-pyridi nam ne (0.002 g) were added to the solution. The

reaction rm Xt'ﬂfe%ym&w\@’fam?-ﬁikbb@ d&wat%mp ﬁcmii@l téﬁ@b@éffécvéa?o HehtlcBfof

Tt ur o wes B Pl SHES ] Py gl% 129,20 18, AR an
2007/ 118903PGIyoEPEODTYDEHORY forgample tsdnql MYSOR)= Ef, At matiuls atride!t thapera-

sol vent was qu@pcp&atﬁgly al MG0-U RPICHG ]%@s'ém‘é mto@hhera\%&befaveg@haﬁe 8y bﬁ
crystals werefllgf of f, |eldlé1 oun Exanpl e

B10 Pr epar at'Fi3AGHY: EBABHIR toxi( %@PGPF‘&W“%S?%‘WO’@%“W“?W n CH3CH
(40 M) vi@s hydro- 59enated with 10 % Pd/C (0.1 g) as a catal yst.
After uptake of H2 (1 equiv.), the cata}ysheyas filtered off and the
filtrate was evaporated. The residue was purrfied by HPLC nmet hod A
The product fractions were collected and the sol vent was evapor at ed,

yi el ding 0.087 g of cgnpo%j‘%/
N >—
\ \

HS

I=

)

NO;  (XXV) N (XXVI)

R =H,F, OC,_;alkyl

15 The anilino acyl thiourea of the general formula (XXV) can be obtained by catalytic
hydrogenation of the nitro phenyl precursor (XX VI), using Pd/C as the catalyst in the
presence of thiophene and vanadium oxide in THF as the solvent, or the like (Scheme

9).



Exanpl e B11 a) Preparation of conpound 29 a 10 A m xture of F(0.001
nol ), Pc2(dba)3 (0.025 g), DPPF (0.0001 nol), Hg.Zn (0.0002 nol) and
Zinc cyani 4@ H8»AeHN9 nol) in dinmethylacetam de, (5 nm) pMESehedtsshad or
60 m nutes at 100 C using mcrowave power. The m xture was evapor ated
to dryness and the residue was purified-y flash col um

chromat ography using CH2C 2 to 10% Cl-130H in CILCl, as eluent. The
product fractions were evaporated 15 aSdhdmé tir ated wi t h aPE/ Hexane.
Filtration and drying provided an off-white powder, yielding 0.3594 g
(75 %9 of conpound 29. b) Preparation of conpound 30 5A mxture of
conpound 29 (0.0007 nmol) a Raney N ckel (catalyst) in NH3/ CF130H
(40 mM) was hydrogenated w (31 M) for 1 day at 1 He
cata-lyst_was filtered off+4t he sol viriGallas evapor
t he_resi due_waspurifi y__\ ash __colum chronmat ogra hy er silica
gel using a gradient{of R2C12 to 1020/%% / nin CH2C12 as
el uent. The product f tidhs were eva ¢, yielding 0.1567 g (48
% white crystals) of £onpound 30. Exarrpl e B12 a) Pmgparation of
compound 31 A solution @XKfFin TFA was shaken for 45 m ngXigs at 40 C
after which the solvent was evaporated, yielding conpound 31. b)
Prepar. ation of compound 32 N N OH A m xture of conpound 31 (0.0023
nol) in THF (158 andty] paavsctid sadgrintiae efithedgeiterd Gmd (X1 €ndegrepareddy heat-

Bpg) and B Eﬁt{@ 5%&@5@#& okl BRRGATT Y bl &t Rhipf B4 & e
was filtered with@n {negganiq ttaﬁf‘aﬁ@fkﬁéé’o@%% rcgrb@we i tag dhenin @ aneefngOf
conpound 32. enVidndfi bicE&IN3 RONE bR2EEE 0O MBEiganic 66 sollot¥ptieasBIRSE or the

Preparation ure of
a( 0. oooessrruolgf’fkB SRR belSRAT L R0 d3Cc petElly 3 e Escﬁe”?%@r) was
heated fdP 30 nminutes at 100 C. The sol vent was evaporated. The

resi due was taken up into water, then S@iegiefiged Wi th 5S5concentrat ed
MCl, and the resulting preci pitate was filtered off, washed with

wat er and dried, yielding O. g (80% of conmpound 34 as a
hydrochloric acid salt (.HCL A solution of (0.00122 nol)

nmet hanam ne (2 g) in ethanol |C| (20 mM) was heated for 24 hours at
160 Cin a nicrowave oyém le~gol vent was 10 evapor at ed “Q;;t’ﬁe\o
resi due was purifiéd—y HPLC nethod B,CDyo product fréactyj on ¢roups
were col |l ected and t hel | vent was evaporated. The resi fromthe
first fraction grou dried, yielding 0.018 g (4% onpound 35.
The residue fro H,0 - MeOH

red
Iz

Ac (I-s) : (I-9)

15  The aza indoline of the general formula (I-t) can be prepared by treating the acetyl pro-
tected precurser of the general formula (I-s) with an inorganic base, such as potassinm
carbonate or the like, in an aqueous environment, preferably in the presence of an or-
ganic co-solvent, such as methanol or the like, at a temperature between 25 °C and 80
°C, preferably 70 °C (Scheme 11).

20



second fraction group was treated with an aqueous Na2CO3 sol uti on.
CH2Ch was added. The resulting precipitate was filtered off and
dried, yiel@ g dsdhdl g (32% of 15 compound 36. WO  pcr/Ep2007/053829
2007/ 118903PCT/ EP2007/ 053829 - 67- Conmpound 37 was prepared in a
simlar manner as described in Exanpl e B3g Exanple Bl15 a)
Preparation of conmpound 40 May LN s A solution of ct(0.00082 nol),
Pd(QAc)2 (0.011 g), 1, 3-propanediyl bi sRdhgmiet| phosphi ne (0. 041 g)
and CH3COXX (0.5 g) in THF (30 m) and CH3COH (10 m) was reacted for
16 hours under CO atnosphergg(50 atn) at 100 C. 5 The reacti Oy
m xture was evapor ated and SFEe resi due was dissolved in CHZC12|. Thi s
solution was washed with 112 The organic layer was drigd ( 04),
filtered and the sqglv ve,r'it S emaporat ed. The residue, vvas/ fied by
col utm chr omat ogr aphy™over/ silica gel (eluent: Cl J19C1\+ - 51 % CH30H) .
The product fractions yeré collected and the solvent was ==Vhpor at ed,
yielding 0.3 g (94 f conmpound 40 (S-enantioner). WO

2007/ 118903PCT/ EP20Q7/ 829 - 68-= ) C Pakpao ] of

Compound 40 (0.000 ) was di ssol ve‘lc?ii ?ﬂ%ﬁ%ﬂﬂg

t he sol ution was ‘i vided over 2 m crowave tubes. Th‘é reaction m xture
was stirred in a mcr@ ve for 2 hours at 100 C. The re tion m xture
was concentrated by € Y}gorati on. The residue was purified by col um
chromat ography over silica gel (eluent: 5 CH2Cl12/ CH3OH 95/5). The
product fraction was concentrated by eyfpQeation, yielding: 0.158 g
(809% of conmpound 41. Exanple Bl16 Preparatton of conpounds 42 and 43
Conmpound 42Conpound 43 Iron(Dl) acetyl acetonate (0.0001 nol) and

1- net hyl - 2- pyrrol i di none ( m) were added to a.solution of
conpound 68 (0.0008 nol) in]TI -IF (8 mL). The m xture was 10 cdol ed
to OC under NI atnopsp e,~Then 3M CH3MyBr in Et20 (0. 00 \\l\%_'
added slowy. Afte~d0 nifnutes, the m xture was quen@hed W

(1 m) and saturated . TheRd calalyst{[478980-0kg]lext r ac

Et0Ac (2 x) and th nbi ned or ganictayers—ware washe ith H20
~dried (Na2SO4), fia't f\ed and the sal vent was evapor atd. \he resi due
was purified by HRLC pethod A 2 DN%QM@MGQ]F[actl ons \wer 15

col lected and the”soNvent was evapdrBi88Mlyi el ding 0. 14¥ g (white
solid) of conpound 42 and 0.105 g (white solid) of compound 43. WO
2007/ 118903PCT/ EP20Q ¢/ /053829 69- Exanple B17 Preparation{lef
conmpound 47 Reacti under 142 flow. A mixture ofa(0.0023 nol) and
iron(111) acetyl acetonate (0.0002 nmol) in TBF (12 m) and

é‘_lg?_ g_?lé :Br 2| gﬁfg{ag 1'1(511 t?igﬂﬁe ﬁﬁthgkéne}‘@?orﬁﬁﬂéi ({[ @fica‘ﬁrbgé%'ﬂtaﬁlfeﬁ'bg%ﬁﬂjyug IM#'c'ho%\k;w.-
stirred f8r fign %F@Qmalfyrga inyl preprsesy (1), peing REYS asdirecatalystiin the Rrepenge of
sol vent was ehiagienasmeihn ﬂdsngamebasdmcm;:dtaklam mataterm H%Qﬂcam}aﬁl-daﬁi&

This m xture Sef t. fd

The separ at egx\%rsgugirl]%%ﬁ{ g&er Was gl%%(é’ é?gg hlk er e I%epﬁﬂlghﬁg
sol vent was é%ﬁ@?é@béltema@v%gﬂlﬁaeﬂmgf (SH stle@ntsﬁ 35¢|Qpgntain functional-
chr omat ogr aphnesweareslbt édiipatiBle Wit daeDyi Ghhbtio bR dlibnk It ﬁ{dh%fttﬁe

evapor at 33, | SreR T le qady Gl ?{ﬂ% il gﬁ{'&f@ R bl o

of conpound 48w), by neatment with a cmbeno.td catalysts such as the Pd catalyst [1,3-bis[2,6-
bis(1-methylethyl)phenyl]-2-imidazolidinylidene]chloro(n3-2-propenyl}-palladium
([478980-01-7]), in the presence of a strong base, such as sodium methoxide in a mix-
ture of protic solvents, such as methanol and 2-propanol, or the like. Said reaction can

20  be carried out at elevated temperature, such as 120 °C in a microwave oven (Scheme
12a).




Reaction under under flow. A mxture of (0.0023 nol) and iron(M
acetyl acetonate (0.0002 nol) in THF (12 m ) and

1- met hy1l- 2wyaooelisg@snone (3 15 m ) was stirred on an i gehaibu7osd¥he
CH3MgBr in Et20 (only 5 m) was added dropw se (slow) and then CH3OH
(5 M) was added i nmedi ately vs the reacppon m xture. The sol vent was
evaporated. The residue was taken up in 1120 (3 ml) and CH2Cl2. This
WD 2007/ 118903PCT/ EP2007/ 053829 -70- niSxkhemeldvas filtered over
dicalite. The filtrate's solvent was evaporated. The residue was
taken up in DIPE. The mixture was washed 2 tines with H20. Thepgs
separated organic layer was driggd (MgSQH4), filtered and the sollvent
was evaporated. The residue was|re-crystallized from DI PE,N t he n
precipitate was fllteredqq‘ L\?rled yleldln(j (%\oof

conmpound 48. EX&J ar atd on of rrpounds 49 a
Conpound 4960rrpoun mpoyind 40 (0. JeA was sti r "h THE (20
m ) under N2 atm)sphere a Yhe mi xture was cool ed to - C. 1.6M
Met hyl lithiumin Et20 (3 m ) was added drop-w se at - 8 C, and the
reaction nixture was stirred for 1 hour at -78 C. Then the cool - 10
lug bath was renoved and (1-bg)reaction nmixture was stirredlbby 1 hour
at roomtenperature. Then the m xture was poured into a saturated
NR4ACL solution and the resulting m xture was stirred for 15 m nutes.
The | ayer § wdlte fRiepraaliagl edmpdime ocb‘tl@agahﬁajl mgmrla ({eisb) dan extobtained from the cor-

(MS™4) , filt : s '

purified by gl ?%% %&ﬁﬁ’l%ﬁﬁgmté p g&ﬁﬂha&gé@ﬁtﬁé&%aﬁ
The desired P42t (Y ﬂ?ﬁhW%@F d“?ﬁéloé‘?ilaiﬁéﬁ?lvﬁﬁsw"h as di-
evapor at ed, Yyhkkethd¢iane .ot 2 ke ot amﬁmmtmd bévean 0 °Q add 35 o FHchanserpund
50. Exanple B20 a) Preparation of conmpound Si  Conpound 2(0.0115
nmol) in Et3N (0.023 nol) and CH2C19 (200 m) was stirred at room

t enper at UPe. Then net hanesul fony!l chl ofehemedd 0117 nol) in CH2C19
(g.s.) was 20 added drop wi se. The reaction m xture was stirred for
30 m nutes at room tenperatyare and then washed with 1120. The Rs
separated organic |ayer was| dried, filtered and the solvent was
evapor ated. The residye wag, puri fied over silica gel by glass fll ter
(el uent: WD 2007/ 1 1lﬁfgﬁﬁﬁ/\l§l§?2007/ IeR}628), 71- CH2C12/ (O3 ) a
99/1, 98/2, 97/3 anty 96/ 4). The prod gér actions were |l e¢ted and
the sol vent was evap R

Preparation of co )
CH3OH (5 m), 11 M) and HOAc (k@agrop) was sti for 45

m nutes at 160 C m crowave. The sol vent was evap t€d. The

resi due was purg i ed by HPLC net hodiG 1'Eﬁu,“:’[pr oduc? act ! ons Were
coll ected and the sol vent(lyps evapor at ed. The residue was dri
yielding 0.107 g (13% of compound 52. Exanple B21 &Y Eal*—*"i"eparatl on of
compound 53 10 A mixture of conpound 32 (0.0019 nol) and

12)-N -h dr 0.0 Cl2 (14.3 .. p.a
bnd DVE (1.6 Vo s SRR BRTR deairabiormiia gy o b obigiaed fgimdne o )
0.0023 nd5) @mmuja oRthergenérakfotiatla dyy)ihsugh pCOpaseainmTeadtDn A Ritghle Sotih23
mol ) were adggsl A0thetREo IQ&H&'a@&aﬂé@? tp éSE&g Egﬁl e]::éi gﬂcﬂ‘é& g¢g.at - 10

C. Then the reaction m xture was |rr room

t enper at ur e PEUHRhengRISPhIBPIPIRPARS ERRP&} ‘!E@efaﬂwgot%?ﬁpb?rééi PHPIEEE 20
formed). Theapipaidpintisdrganieisasé sitkchas potasiiim adthta\achaViEd) e véattiorGuidkdr2

and DI PE, vyi o
5007/ 118905 PE RSBl Enio buch hasHp g g’%&‘r"ﬁ’yggﬁhe GOesRAng g §logBolq coRy
N A mxtdle sflversnmybeme:-Bkyl §.n00ma, theeg-solvent should be methanol. The reaction lS

'V, NL- met hanﬁé@?él@dﬁﬁﬂﬁtlﬂg@feﬂ%ﬁﬁﬂb REcH 25068 3C Méhkmand). CH3CN (10 nl)
was stirred in the mcrowave oven at 150 C for 40 m nutes. After

evaporation of the reaction m xture, The residue was purified On




5 sol vent was evaporated. The solid residue was dried (vacuum 70 C),
yielding 0.144 g of conpound 69. Exanple B22 Preparati on of conpound
54 C A m (0.00250 nol), 5-nethyl-3-isoxazol p
chl ori de ?\3%%16%”5) and Et 3N (0.00225 mol) in mzclgf(?lg%agqek“@\séé
stirred for 1 hour at 10 room tenperaturgg. The reaction was quenched
w th an aqueous Na2CGO3 sol ution. The m xture was extracted with
CH2Cl12. The separated organic | ayer waSckbmels (MgSO4), filtered and
t he sol vent was evaporated. DOPE was added to precipitate sone
product. The precipitate wasyfiltered off and dried, yielding 0.39 g
of conpound 54. WD 2007/ 118P03PCT/ EP2007/ 053829 -73- Exanple B2 a)
Preparati on of conpound 55 zn NaOH (0.011 nol) in H20 (10 m) S
added dr opw se. F(O. 0056' Wag, added portionw se to the rpifN

) Q
t hen et hanol (20 s added. The reaction 5 m xture® stifrred
and refiuxed for 4 hougssnthen cool edgt @ riggm t enper at ure Nt he
resul ting precipit s filtered of f!° Whshed with wat t hanol
1/1, and dried (v&fu r’?\ 70 C), yielding 2 g (80 % of nd 55. b)
Preparation of co 56 Cl A mxture of conpound 35.(@. 00338
mol ), acetyi ehfxagi’de™ 0. 00338 nol ) and DPEA 10 (0. in THF

(40 mM)was stiffad, then divided over 8 tubes. The refqction m xture

was heated for 300Gt es (hE) 150 C in the nicrowave oW The (l-aa)

reaction mxture (8 tubes) were reconbi ned. The sol vent was

evaporated. The residue was dissolved in CHC12, washed with a 10%

aqueous Na2CHEbespthgsisod the Aleyiarinp sarbens spidinestdf [theegeaerabformulh €l-220 el

was evapor at @ffectddIBy fr&fmBM DT R 0B ﬁdiﬁ%ﬁl@&@c%dngpgy&ﬁhe pRcods@!@e)s
uc

filter 15 (el uent:; 12 CH3 5(5).. . r od ractio re .
col | ect ed an&‘ﬁf’e(?%@%? d%@%éé‘ﬁ dPé&’?%F@P‘&‘fﬁ?veﬁ’ﬁu%’a@%ﬁe like,
conpound 56. andNBPi0Q 7 ligisGORPCTUrERPRRETAD BEOengebiwEn RV Cand 220 °@jn a
Preparati on fic@eaRosNd (Schen 183Xt ure of (0. 00068 nol) and

3- hydr azi ﬁo- N, N-di met hyl - propanarnicle (0.00136 nol) in t-BuOH (50
m) was dPirred and refluxed for 2 hours. The sol vent was evapor at ed
and the residue was taken up in H20. THihemwbét ure was 5 extracted
with CH2C1l2. The separated organic |ayer was dried (MgSO4), filtered
and the solvent was evaporated. The rgs due was purified over sili %_'
gel on a glasgyfilter (eluent: ‘ OH in CH2C12 andgt he CH3
in CH2C12. The puse fractions ol | ected—and—the sbl ve

evapor at ed, yielding 0. 065 5 cofipound 57. b) Prepaf’t C
conpound 58 10 A m xture of]| compound 57 (0.0001 nol), K2CO3 (0.0007
mol ), 1120 (1 nl) and C1130HP (1 m) was stirred at roomtenperature
for 2 hours. XRRQSN vent was evqmat ed and CH3OH (1 m) jpdded
and stirred for hours at 70 C. e m xture was evaporated and 1
nLl1120 and CH2Cl2 were added. The mi xture was filtered over an
Extrelutesfi L1t T i

pur 1 ed by 132 P aaieioa e PiER iAot BRAloR Bhind Wnt BREH orkR
the sol vent WR¥D&HBpoPRPEEd DIFrdustvgiagiiation ysiag thegnilipe of de gepegal darmudp
(28 %9 of compoonrddpa meWMIxF0NZ41ERA0 BREY AERZRRITI L0 3BLR phefd andhard| e
B25 Preparat Ipr%gen%tfe of éﬁt%ﬁ@%%taﬁ@t, ai a(s5 8alladium on carbon. The reaction is most ad-
vantageously carried out in the presence of a thiophene solution and in a protic solvent,
20  such as methanol or the like (Scheme 16).
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Conmpound 59Conpound 60 - HBTILT(0.000211fftillvWs-add& tO
-a-sdlfition-5fintefirie-diate-36-(0: 000EnTol |'i ftN-met hyl net hanam ne
(5 m; 5.6wdimmashanol ). After 15 m nutes, an extra anguRkpé7dskihy
(0.00021 nol) was added. The mi xture was evaporated to dryness' and
the re,si- 5 due was-re-dissolved in a 181% Na2CO3 solution. This

m xture was extracted with 3 x 50 m CH2C 2. The conbi ned organic

| ayers were dried (Na2SO4), filtered afthemepdrated to dryness. The
resi due was purified by HPLC nethod B, providing 2 fractions:
Fraction 1 and Fraction 2. The solvent of Fraction 2 was evaporafed ome

yi el di ng 0.0027 (5§99 of corrpound 59. Fraction | was recover&d by
I 2C1\z%s

an aci d-base extllaction N 10 CO3 and Cl1-
organi c sol vent”. hje’ r ed Cll%‘ggf%l—si\%ﬁutl ory
(Na2504), filtered andgthe |s | vent was—evapoerat edir ovy di ng a white
solid, yielding O. 0009 g (294 oomeorrpound 60. Exa B26 a)
Preparation of conpodf¥) 61 7..NyIN O OH 1(0.0001 #ol) wagxdiissol ved
in CHBOH/ THE (1:1) (4 m) and 15 cooled to 0 C. CaCl2.1-120 (0. 0005
nol ) was added, followed by Nal3l (0.0004 nei). The m xture was
Pfter 2 hours, a sa%HJat ed NH4C1
" 0AC

allowed to warmt e room tenperat ur g:

sol ution was aderoduc was extracg ed id4A (2x) and
washed with brmes, e | SO4, fihtered and the ate was
evapor at ed. The residue was jurified by /Biot-age Mu(el uent: CH2Cl12 -

10 % CH3OH/ CH2Cl11). The product fractigns 20 were coI | ected and the
sol vent was evaporated, yielding O. 012}:9 conpound 61. WO

2007/ 11890PCT/ EP2007/ 053829 b) Prepafation @gfyyconpound 62 11 r cc
To a, suspension of conpound 61 (0.0004"nol) and I%tBN (0.0014 nol) in
THE (4 m) at roomtenperature was added methanesul fonyl chloride .
(0. 0007 1) °
Ne0C133 11 RO Do i e PR Il (i Babrebh iy Syl Bt
orange. The %8 @I@Vé@uﬁdgﬁ&ié‘ﬂ }’\MYEIF?ZWSM?W%W@&UP&@&V@B ek @S tsrt bu-
Et OAc (2x), tthelcoaonethtat gamicen FRYE bSd VEFE. ThsdieubsiMutdd thfidofsofaloen-

dried (Na280 r ] esi gdue
was purified fm%ewgg‘ ﬁehz%?tlbt g{:ﬁ?‘é’? rﬁg)%{%g%sa}v‘\:ggés Jﬂ‘?ﬂ‘é&?"‘e“%
and the sol véh Pﬂ]&’éa@m&bﬂ%béﬂd’ﬂs ¢rheigkengndoF suitablp elkitatigg agent. For
Exanpl e B®7 (WY gppaididn@T tlﬁfmﬁﬂﬂﬁ)@uﬂﬁle%%nerﬂﬁoﬁmﬂ& KLI) eIk y 1R 8B at e

2 (0.0071 rn h i tic

nono- hydrochfgl(.i%llgﬁ‘g M’é’[)%' d% %’r‘% etrﬁ%loﬁye&pgbaéﬁ&m?(olgdsﬁli‘e)memﬂg
stirred-for éfhh@cﬂcgrsalt ofthg gqmral mmdm@mvmsepwépmomlwto sTheme 1 by
resi due was mgﬁl%me@@cg}w afgleind Bt HO SerBral f1RBI(®IUEt fractions were

col l ected and the sol vent was evaporated, Yyi eI ding 0.400 g of
conpound 63. 15 Exanple B28 a) Preparation of conmpound 64 A m xture
of interfddiate 5 (0.03 nol) and 3-hydSdenedd opanenitrile (0.03 nol)
in ethanol (200 mM) was stirred at reflux for 2 hours. The sol vent
was evaporated. The residue was puridy.ed over silica gel by glass
filter (eluent: CH2C12/ OH 98 97/ 3 and 96/4). The product @
fractions were collected and $0l vent WS, evapor at ed. The WO|
2007/ 118903PCT/ EPPQQ7/0%38 resi due Wed crxst allized M NH
CH3CN. The pr&chpitatfe was filtered off an . yi eFdi-RD 1ﬁ09
(10% of compound\ 64, 12) Preparation of ggappund 65 -A i\itdn hf e- of
edr hpcl un-d 6410: 031 thg&)lll 6NHCl / 2- - propa- nb1(25-rnThati d
HOre-(25 5 m) s stirr@™at reflux for 4 hours. The sol vent wagl-ab)
evaporated. The residue was stirred in 2-propanol. The precipitate

was filtered off and dried, yielding 1.09 g (85 % of conpound 65 as
a hydr ochl or iThe triazodle oéthe g(eﬂ&@]i))rml&a( EHrab) eanli@ABepared by acid catalyzed removal of

20 the para methoxybenzyl (PMB) protecting group in the triazole of the general formula

(XX). Said deprotection is best performed using TFA and.a protic co-solvent such as
methanol or the like (Scheme 18).



a) Preparation of compound 66 ,N A mixture of internmediate 2
(0.00835 nol) and 3-hydrazi nopropanenitrile (0.00835 10 nol) in

et hanol (1Q@ #hiwss stirred and refluxed for 2 hours. Jdhepsel ek
was evaporated. The residue was purified by col unm chromatography
over silica gel (einem CH2C12/CH3OH 99/3and 98/2). The product
fractions were collected and the sol vent was evaporated, yielding
3.44 g (99 %9 of conpound 66. b) PrepaSashéma1®f conpound 67 15 A

m xture of conpound 66 (0.0041 nol) in a 6N aqueous HCl solution (25
m) and HOAc (25 m) was stirr and refl uxed for 4 hours.

sol vent was evaporated. The resjidue was stirredfion 2- propanonf The

preci pitate was beI ter ed 6| ed (pr oduct cont al nsN

NHACLl) . The resi dus~ias ~§akel up in HEO-QRd #, i zed Wltﬁ an
aqueous NaHCOB sol ution :’:?N pH of 7.—Fhe>preci pl tate NI | tered
of f and dried, 20 yieldi 0.435 g of compound 67.

2007/ 118903PCT/ EP2007/ 058829 Exanpl e B30 Preparation daf pgqaound 68
0 -78- Cl A mxture of |ntgraﬁ‘gd| ate 19 (0.0009 nol) in $PA (10 m)
and CH3CH (0.5 m) was,stirred for 4 h urs. Then the reacti on m xture
was poured out |nt Nurated Na- H /ice SO|Ut|0an%ﬁa l'id
NaHCO3. This m xture M&)ﬂ» EtOAc (2 Vi se¢par at ed
organi c | ayer was wash ate HENatl solution and brine,
dried (Na2SO4), filtered and the went was evaporated. The residue
was purified over a Biotage 25 colunn (eluent: CH202 - 5%

CH3OH CH2C12). The product fracth ONG.a¥er e coll ected and the sol vent
was evaporated, yielding 0.4 g of conmpound 68. Exanple B3l
Preparation of conmpound 33 10 A mixture of internediate 26 (0.0110
nmol ) and Bt 3Nhen,ZJ4Hbxatisole vl fegenahleemnili u akf) 1k Erkhfouah R CpdsRlon $6 (Hen

Uptake of Ho "Gttt gﬁfﬁqﬁf‘?ﬁfﬂ?‘% At Rofiehe Corghtriie ' Fonera
filtrate was ff @'@Wé‘fb&‘cﬂﬁh ﬁtf'yStéR/Hﬁgk’aQ ibe formipren piabe emimowaimaiifsboganer

in CH%/% & wasiiRgh (Mahl}) THRLRA be Idmevea g3 &b;ﬁldcrilr{@ﬁnrﬂ@ﬁ a%?ﬂ?eﬁ ﬁ&&gxyl dhdiRd
over

filt {
evapor at i on. Pﬂ(#{égﬁlagga&a@eﬁggn H’P%‘P‘& afees\gla B?Ff% 'gF P%/ @Pi‘&c g
and dried? yiglegnnepvirondens. gré®repialtompheprdscdte Oﬁomtm 1eis@BIR organic co-
Preparati on flveReen iRl GMNHe theﬁﬁtshwﬁd%fe %ﬁ@&ﬁhzﬁ%n% Hffénd i

m xture of inte te 29 nam ne

et hanol (50 m*af{l%ggﬁ ?fggﬁoétau sﬁ%)dﬁamﬁu Sitﬁe Sherpbls, qud asetso
purified by sphydcde, G:m,lmmra podfierentizd Iy geapiplofide, La atpolar fldACkolvenb%uch as
CH3011). The / é?%&ﬁ t
was col | ect ed an ﬂ(]:eol\lr?%:geﬁl'fl g%é&#%gy@gﬂ%%ﬁ%ﬁ%ﬁ S‘ﬁgwl%&&amg Sa‘?d]
cryst al | il8ed TRRRRMAHGRN besticpirisd Ot Bf ysingTaicEWayg heafing) A SINEErgwe 1412660
% of conpoubetwdén 128 hgpidel 783G, preieediyr At1607C (Hchemepound 45 F p
Internediate 26 (0.0130 nol) was dissolved in THF (75 m),

1-met hyl - 2-pyrrolidinone 5(15 m) was added, iron(lIl)

acetyl acetonate (0.0013 nol) was added under N2 and the resulting

m xture was cooled on a ice bath. CH3MgEr (0.0520 mol, 3Min Et20)
was slowy added. After 10 minutes , CH3OH (30 m) was added

dropwi se. The reaction mture was stirred for 15 m nutes, then
concentrated by evaporation. The residue was dissolved in

CH2C12, washed with water, filtered over decalite. The organic |ayer
was 10 dried (MgSO4), filtered, then concentrated by evaporation. The
residue was purified by silica colum chromatography (eluent : from
CH2C12 to CH2A 2 + 5% CH3OH). The product fraction was concentrated
by evaporation. The residue was crystallised from CH3OH, filtered off
and dried, yielding 0.843 g of conmpound 45. '




Compound 44 was prepared in a simlar nmanner as described in Exanple
B33 starting froman internmedi ate prepared according to Schene 13.
WO 2007/ 118203 2007/ 053829 -80- Exanple B34 Prep i
conmpound 46 Aﬁ}gg?ﬁ'?i on of internmediate 31 (0.0113 mk%@%@gﬁmﬁ?g
acetyl acetonate (0.0011 mop _ R 1-met hyl - 2- pyrrolidi none
(8 M) and THF (120 mM) was cooled in an ice-bath under a nitrogen
at nosphere. CH3MyBr (22 m) was added ehsme2®dw y (exotherm c
reaction), 5 such that the internal tenperature did not exceed 8 C.
The brown m xture was quenched with ca. 6 mM CH30OH while cooling on __
an ice bath. Then saturated NHACL sol ution was added andjthe, Iky!—</
m xture was extragted 'tE{N\t ~(3_Xx). The aMh%e MAde
alkaline with %, appr ox "L0)TFAnd, ex RyEt Onet (2 x). M-
The conbi ned Et 0Ac fracti vwer e washed with dil ut ed\ 1N NaOH (pH
approx 10) 10 and bri ne. . fter evaporation of the organic solvent,
the residue was crystalli zed(lfaliom Et OH and a smal | arpunt ({8 THF. The
precipitate was filtered off ar)d dried (0.916 9)¢ ;}Qﬁz resi due was
purified by HPLEprerhod B. During evaporation of the solvent, the

The product [was filtered of f shed wth EtoH

material crystakll ede £
and D1PE, yieldin ccj%g;gd\4 \V\:hi te solid. 1 E>1 npl e B35 rL
Preparation of ctﬁg n Tkt ur 8R%E i nt er nadi a‘tbg‘%%ﬁ\o Spe
drochl'oride (1:1) (0.0008 . JHOoBt
)

nmol ), cycl opr opanenet hanam n )
(0.0012 nol), EDC (0.0012 ) and D1PEA (0.002 nol) in DWF (

was stirred overnight dtahoom tenperature. Then the reaction fi xt U a)
was poured into 1120 and the mi xture was extracted w th CH2C19. Thé
separated organic 20 | ayer was washed with I N NaOH sol ution, dried

(MS™Y), i | tEkeach, AbghdidrblcoPkheaRherioBMA PR RliRkkd HRAgH B8 ISqIBitdR %o the
crystallized t.gzoin %2C1n2% ‘I;he C éﬁt <?I sfyverrg filtered otf f a[gfj déoigceﬁ;
yi el ding 0. 08I e 631 b gl gopg from g corespmdineen plsf sartageiiztq
t he conpoundfthivegenseliormule fleafh d'ha fic stdp inyolves thedepretvetianl ofsiuhterrbstyhnd
the exenpl i ficgdr RORESHUI-HT tPHRYE the TABSALURTY 6f|ﬁ'iee§élneﬂapfé)hﬁ@5‘?ﬁa%).hﬂﬁs
general schene Bu‘qberbs and c(g_ra%fﬁl n.conpound %inb%r s ,accordi ng to
Whi ch the. r e&BbEs IRE b3 diAdE R feEhseete 1aid ptibe 7, sLipgp lemperature.
i ndi cat ed0t hd'hsatdond sepimblveheondespiat Witk abamnidspoimkedo ghabhetintermediate of
Conpounds  pr gRasea e PREARE NS Bl BS ERRIPLES: o Sordersat -
nr. Prep. L 21T RS 16 071 i O U o g cort el}sf‘??#%?fw’zs“a?asco
tisopropyl carbodiimide (DIC) or the like, in the presence of an acylation catalyst,
such as hydroxybenzotriazole (HOBY) or the like. Suitable solvents are dichloro-
methane and DMF, or mixtures thereof, This transformation can be performed between
15 temperatures of —10 °C and 25 °C., The third step involves cyclization to afford the
oxadiazole of the general formula (I-ai). A suitable method is the use of a dehydrating

agent, such as DIC or the like, in a polar aprotic solvent, such as acetonitrile or the like.
Said transformation is best carried cut by using microwave heating, at a temperature
range between 120 °C and 170 °C, preferably at 150 °C (Scheme 20).

20
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5  The cyano pyridine of the general formula (I-z) ¢can be obtained from the chloro

pyridinyl of the general formula (I-y). Suitable conditions are the use of zinc cyanide
and zinc dust, catalyzed by Pdx(dba); in the presence of a ligand, such as dppf (1,1-
bis(diphenylphosphino)-ferrocene). The reaction further requires a polar solvent, such
as DMA or the like, and is best performed at elevated temperature, such.as 100°C in a

16 microwave oven. The nitrile of the general formula (I-z) can be transformed into the
amine of the general formula (I-aj) applying an hydrogen atmosphere. A sujtable cata-
lyst is Raney Nickel and the reaction is best performed in a solvent mixture containing
methanol and ammeonia (Scheme 21).

15 Scheme 22
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The trifluoro acetylated compound of the general formula (I-ak) can be prepared by
20  warming the primary amine of the general formula (I-aj) in trifluoro acetic acid
(Scheme 22).
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5  The ethyl carbamate of the general formula (F-an) can be prepared in 2 steps from the
protected amine of the general formula (I-al). In the first step the Boc (tert-butoxy-
carbonyl) protecting group is removed by treatment of (I-al) with excess trifluoro acetic
acid and a suitable organic co-solvent, such as dichloromethanc or the like. In the sec-
ond step the amine of the general formula (I-am) is reacted with ethyl chloro formate,

10 in the presence of an amine base, such as triethyl amine or the like, in a solvent such as
dichloromethane, or the like. Said reaction is best carried out between a temperature of
0°C and 25 °C. The amide of the general formula (I-ao) can also be prepared through
the intermediacy of the amine of the general formula (I-am). This transformation in-
volves the treatment of the amine (I-am) with an acylating agent, such as acetic anhy-

15  dride when R = methyl or an acid chloride, in the presence of an amine base, such as
triethyl amine or the like, in a halogenated solvent, such as dichloromethane. Option-
ally, an acylation catalyst is used, such as dimethylamino pyridine (DMAP) or the like
(Scheme 23).
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5  Methoxy alkyl triazoles of the general formula (I-ar} can be prepared in 2 steps from
the corresponding hydroxyl alkyl triazoles of the general formula (I-ap). In the first
step, the hydroxyl function is transformed into a suitable leaving group, such as the
mesylate of the general formnla (I-aq). More specifically, the alcohol (I-ap) is treated
with mesyl chloride in the presence of an amine base, such as triethyl amine or the like,

10 inahalogenated sclvent, such as dichloromethane or the like, at room temperature. In
the second step, the mesylate (I-ag) is treated in methanol in the presence of a catalytic
amount of a carboxylic acid, such as acetic acid or the like, and heated at elevated tem-
peratures in a microwave oven. An optimal reaction temperature is in the range 140-
180 °C, preferably 160 °C (Scheme 24).

15
Scheme 25
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20 The hydrazine of the general formula (XXII) can be obtained from the acrylamide of
the general formula (XXT) by treatment with an equimolar or excess amount of hydra-
zine hydrate in a suitable protic solvent, such as methanol or the like (Scheme 25).
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3 Dialkyl ketones of the general formula (I-at) can be prepared by treatment of the di-
methyl amide precursor of the general formula (I-as) with an excess (15 equiv.) Grig-
nard reagent R’-MgBr in the presence of a catalytic amount of Fe(acac); in a solvent
system consisting of 85 % THF and 15 % NMP. Said transformation can be performed
in a temperature range 0 °C and 50 C, most preferably between 0 'C and 25 'C

10  (Scheme 26).
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15
A mixture of the ketone of the general formula (I-av) and the carbinol of the general
formula (I-aw) can be prepared from the ester of the general formula (I-au). The trans-
formation involves treating (I-au) with an excess of an alkyl lithium reagent in an -
aprotic solvent such as THF or the like, at low temperature, preferably <78 °C (Scheme
20  27).
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The carboxylic acid (XXIV) can be obtained from the chloro pyridinyl (XXIIT) through
a CO insertion reaction. Suitable conditions are the nse of palladium acetate in the pres-
ence of a ligand, such as 1,3-bis(diphenylphosphino)propanc (DPPP), under a CO at-
mosphere at a pressure of 50 atm, and an inorganic base such as potassium acetate or
the like. The reaction further requires water and a polar organic co-solvent, such as
THF and the like. The reaction is best performed at high temperature, such as 150 °C
{Schcme 28).

Pharmacology

"The compounds of the present invention were found to be positive allosteric modula-
tors of the o7 nicotinic receptor. The o7 nicotinic receptor (07 nAChR) belongs to the
superfamily of cys-loop, ionotropic ligand-gated ion channels which includes the
3-HT5, GABA, and glycine receptor families. It is activated by acetylcholine and its
breakdown product choline and a major feature of the 07 nAChR is its rapid desensiti-
sation in the persistent presence of agonist. It is the second most abundant nicotinic
recepior subtype in the brain and is an important regulator of release of many neuro-
transmitters. It has a discrete distribution in several brain structures with relevance to
attentional and cognitive processes, such as the hippocampus and pre-frontal cortex and
has been imiplicated in a variety of psychiatric and neurological disorders in humnans.

Genetic evidence for its association with schizophrenia is seen in the form of strong
linkage between a schizophrenia marker (sensory gating deficit) and the o7 locus on
15q13-14 and polymorphisms in core promoter region of the a7 gene.

Pathological evidence points to a loss of o7 immunoreactivity and o-Btx-binding in the
hippocampus, frontal and cingulate cortex of schizophrenic brains, in Parkinson’s and
Alzheimer’s disease and paraventricular nucleus and nucleus reuniens in autism.
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Pharmacological evidence such as the marked smoking habits of schizophrenics com-
pared to normals have been interpreted as an attempt by the patients to self-medicate to
make up for a deficit in &7 nicotinergic transmission. Transient normalization of de-
fects in sensory gating (pre-pulse inhibition PPI) in both animal models and man upon
5  nicotine administration and temporary restoration of normal sensory gating in schizo-
phrenics when forebrain cholinergic activity low (e.g. stage 2 sleep) have both been
interpreted to be the result of transient activation of the o7 nicotinic receptor followed

by desensitisation.

10 Thus there is good reason to suppose that activating the 0.7 nAChR will have therapeu-
tically beneficial effects for a number of CNS (psychiatric and neurological) disorders.

'As already mentioned the o7 nAChR rapidly desensitizes in the persistent presence of
the natural transmitter acetylcholine as well as exogenous ligands such as nicotine. In

15  the desensitized state the receptor remains ligand-bound but functionally inactive. This
is not so much a problem for natural transmitters such as acetylcholine and choline
since these are substrates for very powerful breakdown (acetylcholinesterase) and
clearance (choiine transporter) mechanisms. These transmitter breakdown/clearance
mechanisms are likely (0 maintain the balance between activatible and desensitized o7

20  nACHRs in a physiologically useful range. However, synthetic agonists, which are not
substrates for the natural breakdown and clearance mechanisms are perceived to have a
potential liability both for over-stimulation and also to push the o7 nAChR population
equilibrium towards a persistently desensitized state, which is undesirable in disorders
in which deficiencies in o7 nAChR expression or function play a role. Agonists by

25  their nature must target the ACh binding pocket which is highly conserved across the
different nicotinic receptor subtypes leading to the potential for adverse reactions by
non-specific activation of other nicotinic receptor subtypes. Therefore, to avoid these
potential liabilities an alternative therapeutic strategy to a7 agonism is to enhance re-
ceptor responsiveness to the natural agonists with a positive allosteric modulator

30 (PAM). A PAM is defined as an agent which binds to a site distinct from the agonist

" binding site, and therefore is not expected to have agonist or desensitization properties,

but enhances the responsiveness of the &7 nAChR to the natural transmitter. The value
of this strategy is that for a given amount of transmitter the magnitude of o7 nAChR
response is increased in the presence of the PAM relative to the level of transmission

35 possible in its absence. So for disorders in which there is a deficit in 7 nAChR protein
the PAM-induced increase in 07 nicotinergic transmission can be beneficial, As a
PAM relies on the presence of the natural transmitter the potential for over-stimulation
is limited by the breakdown/clearance mechanisms for the natural transmitter.



....11,,c,".

- H3CO0O --H48 0,1,7 1 N-- CH3 CH3 H30"11\l"ir".... O

- --H830,1,7 H3c,.0y""s"N--- N,,r- CH3 IIH3 H3Cin--- O -H10,1

a 1,1z:,

1 H3Cc"

10

15

20

25

30

35

O"wo 2|[_)P<¥Ié1,2139-03 H3C,.0 CH3 1 H3C-. N-11----- 0 --H &PurbornSsed

-40-

It is accordingly an object of the present invention to provide methods of treatment that
include administering either a positive allosteric modulator as the only active sub-
stance, thus modulating the activity of endogenous nicotinic receptor agonists such as
acetylcholine or choline, or administering a positive allosteric modulator together with
a nicotinic receptor agonist. In a particular form of this aspect of the invention, the
method of treatment comprises treatment with a positive allosteric modulator of the o7
nicotinic receptor as described herein and an 0/7 nicotinic receptor agonist or partial
agonist. Examples of suitable compounds with o/7 nicotinic receptor agonistic activity
include
— 1,4-Diazabicyclo[3.2.2]nonane-4-carboxylic acid, 4-bromophenyl ester, mono-
hydrochloride (SSR180711A) ;
—  (-)-spiro[ 1-azabicyclo[2.2.2.]Joctane-3,5’-oxazolidine]-2’-one;
— 3-[(2,4-Dimethoxy)Benzylidene]-Anabaseine Dihydrochloride (GTS-21);
—  [N-[(3R)-1-Azabicycio[2.2.2]oct-3-yl]-4-chlorobenzamide Hydrochloride]
PNU-282987).

Positive nAChR modulators of the present invention are nseful for treatment or prophy-
laxis of psychotic disorders, intellectual impairment disorders or diseases or conditions
in which modulation of &7 nicotinic receptor activity is beneficial. A particular aspect
of the method of the invention is a method of treatment for learning deficit, cognition
deficit, attention deficit or memory loss, modulation of o7 nicotinic receptor activity is
expected to be beneficial in a number of diseases including Alzheimer’s disease, Lewy
Body Dementia, Attention Deficit Hyperactivity Disorder, anxiety, schizophrenia, ma-
nia, manic depression, Parkinson’s disease, Huntington’s disease, Tourette’s syndrome,
brain trauma or other neurological, degenerative or psychiatric disorders in which there
is Joss of cholinergic synapses, including jetlag, nicotine addiction, pain.

In view of the above described pharmacological properties, the compounds according
to formula (T) or any subgroup thereof, their N-oxides, pharmaceutically acceptable
addition salts, quaternary amines and stereochemically isomeric forms, may be used as
a medicine. In particular, the present compounds can be used for the manufacture of a
medicament for treatment or prophylaxis of psychotic disorders, intellectual impair-
ment disorders or diseases or conditions in which modulation of the o7 nicotinic recep-
tor is beneficial.

In view of the utility of the compounds according to formula (I), there is provided a
method of treating warm-blooded animals, including humans, suffering from or a

method of preventing warm-blooded animals, including humans, to suffer from dis-
eases in which modulation of the ¢7 nicotinic receptor is beneficial, such as schizo-
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phrenia, mania, and manic depression, anxiety, Alzheimer’s disease, learning deficit ,
cognition deficit, attention deficit, memory loss, Lewy Body Dementia, Attention Defi-
cit Hyperactivity Disorder, Parkinson’s disease, Huntington’s disease, Tourette’s syn-
drome, brain trauma, jetlag, nicotine addiction and pain. Said methods comprise the
adrninistration, i.e. the systemic or topical administration, preferably oral administra-
tion, of an effective amount of a compound according to formula (I), including all
stereochemically isomeric forms thereof, an N-oxide form, a pharmaceutically accept-
able addition salt, a solvate, or a quaternary amine thereof, to warm-blooded animals,

including humans.

One skilled in the art will recognize that a therapeutically effective amount of the
PAM’s of the present invention is the amount sufficient to modulate the activity of the
o7 nicotinic receptor and that this amount varies inter alia, depending on the type of
disease, the concentration of the compound in the therapeutic formulation, and the con-
dition of the patient. Generally, an amount of PAM to be adminisiered as a therapeutic
agent for treating diseases in which modulation of the &7 nicotinic receptor is benefi-
cial, such as schizophrenia, mania, and manic depression, anxiety, Alzheimer’s disease,
learning deficit , cognition deficit, attention deficit, memory loss, Lewy Body Demen-
tia, Attention Deficit Hyperactivity Disorder, Parkinson’s disease, Huntington’s dis-
ease, Tourette’s syndrome, brain trauma, jetlag, nicotine addiction and pain will be
determined on a case by case by an attending physician.

Generally, a snitable dose is one that results in a concentration of the PAM at the treat-
ment site in the range of 0.5 nM to 200 uM, and more vsuvally 5 nM to 50 uM. To ob-
tain these treatment concentrations, a patient in need of treatment likely will be admin-
istered between 0.01 mg/kg to 2.50 mgfkg body weight, in particular from 0.1 mg/kg to
0.50 mg/kg body weight. The amount of a compound according to the p'rescnt inven-
tion, also referred to here as the active ingredient, which is required to achieve a thera-
peutically effect will be, of course vary on case-by-case basis, vary with the particular
compound, the route of administration, the age and condition of the recipient, and the
particular disorder or disease being treated. A method of treatment may also include
administering the active ingredient on a regimen of between one and four intakes per
day. In these methods of treatment the compounds according to the invention are pref-
erably formulated prior to admission. As described herein below, suitable pharmaccu-
tical formulations are prepared by known procedures using well known and readily

available ingredients.

The present invention also provides compositions for preventing or treating diseases in
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which modulation of the o7 nicotinic receptor is beneficial, such as schizophrenia, ma-

nia, and manic depression, anxiety, Alzheimer’s disease, learning deficit, cognition
deficit, attention deficit, memory loss, Lewy Body Dementia, Attention Deficit Hyper-
activity Disorder, Parkinson’s disease, Huntington’s disease, Tourette’s syndrome,
brain trauma, jetlag, nicotine addiction and pain. Said compositions comprising a
therapeutically effective amount of a compound according to formula (I) and a pharma-

ceutically acceptable carrier or diluent.

While it is possible for the active ingredient to be administered alone, it is preferable to
present it as a pharmaceutical composition. Accordingly, the present invention further
provides a pharmaceutical composition comprising a compound according to the pre-
sent invention, together with a pharmaceutically acceptable carrier or diluent. The car-
rier or diluent must be “acceptable” in the sense of being compatible with the other in-
gredients of the composition and not deleterious to the recipients thereof.

The pharmaceutical compositions of this invention may be prepared by any methods
well known in the art of pharmacy, for example, using methods such as those described
in Gennaro et al. Remington®s Pharmaceutical Sciences (18" ed., Mack Publishing
Company, 1990, see especially Part 8 : Pharmaceutical preparations and their Manufac-
ture). A therapeutically effective amount of the particular cbmpound, in base form or
addition salt form, as the active ingredient is combined in intimate admixture with a
pharmaceutically acceptable carrier, which may take a wide variety of forms depending
on the form of preparation desired for administration. These pharﬁlaceutical composi-
tions are desirably in unitary dosage form suitable, preferably, for systemic administra-
tion such as oral, percutaneous or parenteral administration; or topical administration
such as via inhalation, a nose spray, eye drops or via a cream, gel, shampoo or the like.
For example, in préparing the compositions in oral dosage foum, any of the usual phar-
maceutical media may be employed, such as, for example, water, glycols, oils, alcohols
and the like in the case of oral liquid preparations such as suspensions, syrups, elixirs
and solutions: or solid carriers such as starches, sugars, kaolin, lubricants, binders, dis-
integrating agents and the like in the case of powders, pills, capsules and tablets. Be-
cause of their ease in administration, tablets and capsules represent the most advanta-
geous oral dosage unit form, in which case solid pharmaceutical carriers are obviously
employed. For parenteral compositions, the carrier will usually comprise sterile water,
at least in large part, though other ingredients, for example, to aid solubility, may be
included. Injectable solutions, for example, may be prepared in which the carrier com-
prises saline solution, glucose solution or a mixture of saline and glucose solution. In-
Jectable suspensions miay also be prepared in which case appropriate liquid carriers,



4-F --H90 0,1,8 1 Nf H3C,.0 4-F --H910,1,8r - -

H306it 1-10.-.... 4-F --H92 0,1,5 1-5- HN---"." N, H3CHO, , 4-F
--H -86- wo%07/11803% Prep. L Z --R--R6 93 0,1,5 HN R §&Brp2007/053829

10

15

20

25

30

35

-43.

suspending agents and the like may be employed. In the compositions suitable for per-
cutaneous administration, the carrier optionally comprises a penetration enhancing
agent and/or a snitable wettable agent, optionally combined with suitable additives of
any nature in minor proportions, which additives do not cause any significant deleteri-
ous effects on the skin. Said additives may facilitate the administration to the skin
and/or may be helpful for preparing the desired compositions. These compositions may
be administered in various ways, é.g., as a transdermal patch, as a spot-on or as an

ointment.

It is especially advantageous to formulate the aforementioned pharmaceutical composi-
tions in dosage unit form for ease of administration and uniformity of dosage. Dosage'
unit form as wsed in the specification and claims herein refers to physically discrete
units suitable as unitary dosages, each unit containing a predetermined quantity of ac-
tive ingredient calculated to produce the desired therapeutic effect in association with
the required pharm.aceutical carrier. Examples of such dosage unit forms are tablets
(including scored or coated tablets), capsules, pills, powder packets, wafers, injectable
solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and segregated mul-
tiples thereof.

The present compounds can be used for systemic administration such as oral, percuta-
neous or parenteral administration; or topical administration such as via inhalation, a
nose spray, eye drops or via a cream, gel, shampoo or the like. The compounds are
preferably orally administered. The exact dosage and frequency of administration de-
pends on the particular compound according to formula (I) used, the particular condi-
tion being treated, the severity of the condition being treated, the age, weight, sex, ex-
tent of disorder and general i;hysical condition of the particnlar patient as well as other
medication the individual may be taking, as is well known to those skilled in the art.
Furthermore, it is evident that said effective daily amount may be lowered or increased
depending on the response of the treated subject and/or depending on the evaluation of
the physician prescribing the compounds of the instant invention.

The compounds according to formula (I) may also be used in combination with other
conventional o7 nicotinic receptor agonists, such as for example
1,4-Diazabicyclo[3.2.2]nonane-4-carboxylic acid, 4-bromophenyl ester, monohydro-
chloride (SSR180711A); (-)-spiro[1-azabicyclo][2.2.2.Joctane-3,5"-0xazolidine]-2’-one;
3-[(2,4-Dimethoxy)Benzylidene]-Anabaseine Dihydrochloride (GTS-21); or
[N-[(3R)-1-Azabicyclo[2.2.2]oct-3-yl]-4-chlorobenzamide Hydrochloride]
PNU-282987). Thus, the present invention also relates to the combination of a com-



4-F --H94 0,1,7 1 HO,....- . 4-F -a 95 0,1,5 1 HO_, 4-F
I

“cH H

9 0,1,7,13

£ T - 4F--H N 25017

- "0 T Nwo 2007118903 PCT/EP2007/053829

10

15

20

25

30

35

44

pound according to formula (I) and 2 o7 nicotinic receptor agonist. Said combination
may be used as a medicine. The present invention also relates to a product comprising
(a) a compound according to formula (I), and (b) a o7 nicotinic receptor agonist, as a
combined preparation for simultaneous, separate or sequential use in the treatment of
diseases wherein modulation of the &7 nicotinic receptor is beneficial. The different
drugs may be combined in a single preparation together with pharmaceutically accept-

able carriers,

EXPERIMENTAL PART

Hereinafter, the term “THEF’ means tetrahydrofuran, ‘EtOAc’ means ethyl aceiate,
‘DIPE’ means diisopropyl ether, ‘CH,Cls’ means dichloromethane, ‘HOAc’ means
acetic acid, ‘KOAc” means potassium acetate, ‘HBTU’ means 1-[bis(dimethylamino)-
methylene]-1A-benzotriazolinmhexaflnorophosphate(1-)3-oxide, ‘DMF’ means

N, N-dimethylformamide, *‘DIPEA’ means N-ethyl-V-(1-methylethyl)- 2-propanamine,
‘CH3CN’ means acetonitrile, ‘CH30OH’ means methanol, ‘Na;COs’> means carbonic
acid disodium salt, “NaH’ means sodium hydride, ‘NHJHCQO3* means carbonic acid
monoammeonium salt, ‘NH4OAc’ means acetic acid ammonium salt, ‘CH;NH,’ means
methanamine, ‘NH4C1’ means ammonium chloride, ‘NaHCQ3;’ means carbonic acid
monosodium salt, ‘t-BuOH’ means 2-butyl-2-propanol , ‘HOBt’ means 1-hydroxy-
1H-benzotriazole, ‘EDCI’ means N'-(ethylcarbonimidoyl)-V, N-dimethyl-1,3-propane-
diamine monohydrochioride, “TFA’ means trifluoroacetic acid, ‘Pd(OAc), means pal-
ladium acetate, “EtsN’ means triethylamine, ‘Pds(dba)s’ means tris[,u—[(l,Z—lryzél,S-n)-
(1E,4E)-1,5-diphenyl-1,4-pentadien-3-one]]dipalladium, ‘CH;MgBr’ means bromo-
methylmagnesium, ‘Et,0” means diethyl ether.

A number of compounds were purified by reversed phase high-performance liquid
chromatography using one of the methods below (indicated in the compound procedure
with method A and method B).

HPLC method A

The ‘product was purified by high-performance liquid chromatography (Shandon Hy-
perprep® C18 BDS (Base Deactivated Silica} 8§ um, 250 g, 1D. 5 cm). Three mobile
phases were used (phase A: a 0.25 % NH,HCO; solution in water; phase B: CH;0H,;
phase C: CH3CN). First, 75 % A and 25 % B with a flow rate of 40 ml/min was hold
for 0.5 minutes. Subsequently, a gradient was applied to 50 % B and 50 % C in 41
minutes with a flow rate of 80 ml/min. Subsequently, a gradient was applied to 100 %
Cin 20 minutes with a flow rate of 80 ml/min and hold for 4 minutes.
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The product was purified by high-performance liquid chromatography (Shandon Hy-
perprep® C18 BDS (Base Deactivated Silica) 8 pm, 250 g, I.D. 5 cm). Three mobile
phases were vsed (phaée A: 90 % of a 0.5 % NH4OAc solution in water + 10 %
CH3CN; phase B: CH30H; phase C: CH3CN). First, 75 % A and 25 % B with a flow
rate of 40 ml/min was hold for 0.5 minutes. Subscquently, a gradient was applied to 50
% B and 50 % C in 41 minutes with a flow rate of 80 mI/min. Subsequently, a gradient
was applied to 100 % C in 20 minutes with a flow rate of 80 ml/min and hold for 4

minutes.

A. Preparation of the intermediates

Example Al
a) Preparation of intermediate 1

ot

A mixture of thiocyanic acid ammonium salt (0.0164 mol) in 2-propanone (50 ml) was
stirred at room temperature. Subsequently, 2,3-dihydro-1,4-benzodioxin-6-carbonyl
chloride (0.015 mol) was added portionwise. The reaction mixture was refluxed for 15
minutes. Subsequently, 3-(trifluoromethyl)benzenamine (0.0125 mol) in 2-propanone
(q.s.) was added dropwise to the reaction mixture at reflux. The reaction mixture was
stirred at reflux for 30 minutes. Subsequently, the reaction mixture was poured onto a
mixture of ice and Na;CO; (g.s.). The precipitate was filtered off and dried, yielding
4.90 g (100%) of intermediate I.

b) Preparation of intermediate 2

@i{fﬁ

Reaction under N flow. A 60 % NaH solution (0.014 mol) in THF (150 ml) was
stirred on an ice bath. Subsequently, intermediate 1 (0.0125 mol) was added portion-

wise. The reaction mixture was stirred for another 30 minutes at 0°C. Subsequently,
iodomethane (0.014 mol) in THF (g.s.} was added dropwise to the reaction mixture.
The reaction mixture was allowed to warm up to room temperature. The reaction mix-
ture was decomposed with HzO and the organic solvent was evaporated. The aqueous
concentrate was extracted with CH,Cly. The separated organic layer was dried, filtered
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and the solvent was evaporated. The residue was purified by column chromatography
over silica gel (eluent: CHyCl/CH30H 99/1 and 98/2). The product fractions were col-
lected and the solvent was evaporated, yielding 4.95 g (100 %) of intermediate 2.

Example A2
Preparation of intermediate 3

F
R
H,N-
Z\N F
H

OH
Hyrazine (.x H20) (25 g) was stirred in a sealed tube at 70 °C. (2R)-2-
(trifluoromethyl)-oxirane (2.0 g, 0.018 mol) was added slowly (syringe) in the hydra-
zine at 60 °C. The reaction mixture was stirred for 4 hours at 60 °C. The solvent was
evaporated (reduced pressure; 9 mm Hg/50 °C). A white solid was formed. Toluene
was added and evaporated again (at 50 °C), yielding 2.6 g of intermediate 3 (crude,
used as such in the next reaction step).

Example A3
a} Preparation of intermediate 4

&
saand
N #

A mixture of thiocyanic acid ammonium salt (0.081 mol) in 2-propanone (120 ml) was
stirred for 1 hour. Subsequently, 4-pyridinecarbony! chloride hydrochloride (0.074 -
mol) was added. The reaction mixture was stirred for 15 minutes at reflux. Subse-
quently, 3-(trifluoromethyl)benzenamine (0.062 mol) in 2-propanone (q.s.) was added
dropwise at reflux and the reaction mixture was refluxed for another 30 minutes. The

reaction mixture was poured onte & mixture of ice and NayCOs. - The precipitate was
filtered off and subsequently, dried, yielding 9.28 g (46 %) of impure intermediate 4
which was used as it is in subsequent reactions.

b) Preparation of infermediate 5

F
F
i/
Ny
N =

Reaction under N flow. A mixture of a 60% NaH solution (0.03 mol) in THF (300 ml)
was stirred on an ice bath. Subsequently, intermediate 4 (0.027 mol) was added por-
tionwise. The reaction mixture was stirred for 30 minutes at 0°C. Subsequently, io-
domethanc (0.03 mol} in TIF (q.s.) was added dropwise to the reaction mixture. The
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reaction mixture was allowed to warm to room temperature. Subsequently, the reaction
mixture was poured into HpO and THF was evaporated. The concentrate was extracted
with CHCly. The separated organic layer was dried, filtered and the solvent was
evaporated. The residue was purified by column chromatography over silica gel (elu-
ent: CH>Cl/CH;0H 99/1 and 98/2). The product fractions were collected and the sol-
vent was evaporated, yielding 4 g (44 %) of impure intermediate 5 which was used as it

is in subsequent reactions.

Example AS
a) Preparation of intermediate 10

} E%sti

N
a

Thiocyanic acid ammonium salt (0.0873 mol) was stirred in 2-propanone (150 mi) at
room temperature. 2-Chloro-4-pyridinecarbonyl chioride (0.080 mol} was added por-
tionwise and the mixture was stirred for 30 minutes. A solution of 3-(trifluoromethyl)-
benzenamine (0.0727 mol) in a smail amount of 2-propanone was added dropwise and
the reaction mixture was stirred for 4 hours. The solvent was evaporated. The residue
was purified by column chromatography over silica gel (eluent: Hexane/EtOAc 90/10
to 50/50). The product fractions were collected and the solvent was evaporated until
precipitation resulted. The precipitate was filtered off and dried, yielding 12.630 g
(48,3 %) of intermediate 10.

b) Preparation of intermediate 11

XQ\)(F
L
H

Neit/
I

Reaction under N> atmosphere. A 60% Nal solution (0.0410 mol) was stirred in THF
{g.s.) for 30 minutes while cooling on an ice-bath. A solution of intermediate 10
(0.0342 mol) in THF (q.s.) was added dropwise. The resultant reaction mixture was
stirred for 30 minutes at 0 °C. Iodomethane (0.0342 mol) in THF {q.s.) was added
dropwise. The reaction mixture was stirred for 3 hours at room temperature. The reac-
tion was quenched by adding water. The organic solvent was evaporated. The agueous
concentrate was extracted with EtOAc. The extract's solvent was evaporated. The resi-
due was stirred in DIPE, filtered off and dried, yielding 10.977 g (85.9 %) of interme-
diate 11.
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Example A6
Preparation of intermediate 12
HN
N H F

10

15

20

A mixture of compound 64 (0.0006 mol) in CH;OH/NH; (40 ml) was hydrogenated at
14 °C with Raney Nickel (catalytic quantities) as a catalyst. After uptake of H, (2
equiv.), the catalyst was filtered off and the filtrate's solvent was evaporated, yielding
0.2 g (100 %) of intermediate 12 which was used as such in next reaction step without
further purification.

Example A7
a) Preparation of intermediate 13

A mixture of 4-fluoro-3-(triflucromethyl)-benzenamine (0.055 mol) and
4-methoxybenzaldehyde (7.5 g) in CH:OH (200 ml) was reacted with 10 % Pd/C (1 g)
as a catalyst in the presence of a thiophene solution (1 m], 4 % in DIPE). After uptake .
of Hp (1 equiv.), the catalyst was filtered off and the filirate was evaporated, yielding
16.45 g (100 %) of intermediate 13.

b) Preparation of intermediate 14

A mixture of thiocyanic acid ammonium salt 0.07 mol) in 2-propanone (100 ml) was
stirred at room temperature. 2-Chloro-4-pyridinecarbonyl chloride (0.063 mol) was
added and the mixture was stirred for 2 hours at room temperature. Intermediate 13
(0.06 mol) was added and the mixture was stirred for 1 hour at rcom temperature. The
mixture was poured on ice and was then extracted with CH,Cl,. The separated organic
layer was dried (MgSOQsy), filtered and the solvent was evaporated. Toluene was added
to the residue and the solvent was evaporated, yielding 29.8 g (100 %) of intermediate
14.
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c) Preparation of intermediate 15

Q“@

A mixture of 60 % NaH (0.07 mol) in THF (200 ml) was stirred under Na>-atmosphere
on an ice-bath, Intermediate 14 (0.06 mol) was added and the mixture was stirred for 1
hour at 0 °C. Then iodomethane (10 g, 0.07 mol) was added and the ice-bath was re-
moved. H,O was added and the reaction mixture was evaporated. HO was added to the
residue and this mixture was extracted with CH»Cl,. The separated organic layer was
dried (MgSQs), filtered and the solvent was evaporated, yielding 30.7 g (100 %) of
intermediate 15. '

d) Preparation of intermediate 16

A mixture of intermediate 15 (0.06 mol) and hydrazine monohydrate (0.12 mol) in
t-BuOH (200 ml) was stirred and refluxed for 1 hour. The solvent was evaporated and
the residue was taken up in HQ. The mixture was extracted with CH;Cl,. The sepa-
rated organic layer was dried (MgSOy), filtered and the solvent was evaporated. The
residue was purified by column chromatography over silica gel (eluent: first 1 %
CH30H in CH,Cl,, then 2 % CH30H in CH,Cl,). The pure fractions were collected and
the solvent was evaporated, yielding 15 g (52 %) of intermediate 16.

e) Preparation of intermediate 17

#

-3

Reaction under N; atmosphere. 60 % NaH (0.0057 mol) was suspended in THF (40 ml)
at room temperature, Intermediate 16 (0.0041 mol) was added in portions. After 20
minutes, 4-iodo-butanoic acid methyl ester (0.0136 mol) was added slowly and the so-
lution was stirred at room temperature for 1 week. Then the mixture was quenched with
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a saturated NH4Cl solution and this mixture was extracted with EtOAc (2 x). The sepa-
rated organic layer was washed with brine, dried (Na;S0Qy), filtered and the solvént
was evaporated. The residue was purified by Biotage 40M Si0O; column, eluting from
20 % EtOAc/heptane to 30 % EtOAc/heptane , finally 50 % EtOAc/heptane (most

5  product elutes between 25 % and 35 %). Two fractions were collected (pure TLC, 30 %
EtOAc/Heptane.). The solvents of both fractions were evaporated, yielding 1.54 g of
the undesired regioisomer and 0.638 g of intermediate 17.

f) Preparation of intermediate 18

—

A solution of intermediate 17 (0.0013 mol) and lithium hydroxide monohydrate

10 (0.0062 mol) in THF (20 ml), CH3OH (5 ml) and H,O (5 ml) was stirred at room tem-
perature for 6 hours, The mixture was quenched with 1N HCI and the precipitate was
collected by filtration, washed with water and CH3CN and was then dried, yielding 0.7
g of intermediate 18 as a pale solid.

g) Preparation of intermediate 19

cl
15  To a solution of intermediate 18.(0.00125 mol) in DMF (10 ml) were added
N-methylmethanamine hydrochloride (0.00250 mol}, HOBt (0.00375 mol), EDCI
(0.00375 meol) and DIPEA (0.00500 mol). The resulting reaction solution was stirred at
room temperature for 3 hours. The reaction was quenched with IN HCI and extracted
with EtOAc. The organic phase was separated, washed with a saturated aqueous Na-
20  HCOj solution (2 x) and dried {Na;SOy), filtered and the filtrate's solvent was evapo-
rated, yielding 0.550 g of intermediate 19 as a pale oil.



120 0,1,2 CH3 , ...ti O AN- NrICG. -- H4-F --H121 0,1,2 -- -..N--'0
CHSO4-F_--H /[\""NiL -- H 61 0,1,2,14, B2a n- N. , s i."' -
'0%04 0 A @oaobt/dsfos--H 62 0,1, 2,14, B26a,B26b n - - Ndpeeod7dsis2H3
-51-
Example A8
Preparation of intermediate 21
OH
S

I

N
A mixture of 4-chloro-6,7-dihydro-5H-cyclopenta[b]pyridine (0.0520 mol), Pd(OAc)
(0.1 g), 1,3-bis(diph-phosphino)propane (0.4 g) and KOAc (10 g) in THF (100 ml) and
H,0 (20 ml) was stirred under 50 atm. of CO for 16 hours at 150 °C. The mixture was
5 evaporated and water was added. The precipitatc was filtered off and dried, yielding
9.20 g (100%) of intermediate 21.

Example A9
Preparation of intermediate 22

HoN
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A mixture of o " 7 (0.036 mol) in THF (300 mI) was hydro-
genated at room temperature with 5 % Pd/C and 0.5 % V205 (4 g) as a catalyst in the
10  presence of a thiophene solution (1 ml; 4 % in DIPE). After uptake of Ha (3 equiv.), the

catalyst was filtered off and the filtrate was evaporated, yielding an oily residue. This
oil was crystallized from 2-propanol. The precipitate was filtered off and dried, yield-
ing 8.0 g (60 %) of intermediate 22.

Example A10

Preparation of intermediate 23

HzN’i

3

15 A solution of compound 25 (0.0054 mol) in CH30H/NH;3 (50 ml) was hydrogenated at
14 °C with Raney Nickel (1/4 spoon) as a catalyst. After uptake of Ha (2 eq), the cata-
lyst was filtered off and the filtrate was evaporated. Then HpO was added. The mixture
was extracted with EtOAc. The separated organic layer was dried (MgSQOy), filtered
and the solvent was evaporated, yield'mg 0.87 g of intermediate 23.

F
F

20
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Example A1l

10

15

20

a) Preparation of intermediate 24

?iﬁigﬂ%

2-Chloro-4-pyridinecarbonyl chioride (0.16 mol) was added dropwise to a stirting mix-
ture of thiocyanic acid ammonium salt (0,175 mol} in 2-propancne (250 ml) at room
temperature and the resulting mixture was stirred for 2 hours. 2,2-Difluoro-1,3-
benzodioxol-5-amine {25 g, 0.145 mol) was added and the reaction mixture was stirred
overnight at room temperature. Then the mixture was poured out on ice. The precipitate
was filtered off and dried, yielding intermediate 24 which was used as such in the next

reaction step.

b) Preparation of intermediate 25
o & F
Q,Lmi“ﬁl?%
Nz _H
Ci

Reaction under N flow. 60 % NaH (0.16 mol) was stirred in THF (500 ml) on an ice-
bath, Intermediate 24 (0.145 mol) was added and the mixture was stirred for 2 hours at
0 °C. Iodomethane (0.16 mol) was added and the reaction mixture was allowed to
reach room temperature. The reaction mixture was decomposed in HzO. The solvent
was evaporated. H,O was added to the mixture, This mixture was extracted with
CHoCl. The separated organic layer was dried (MgSQ,), filtered and the solvent was

evaporated. The residue was stirred in DIPE. The precipitate was filtered off and dried,
yielding 30.4 g (54 %) of intermediate 25.

c) Preparation of intermediate 26

[4] .
\FJK/\
NN .
S \Ny ;
n
Cl 5
F g

Intermediate 25 (0.0036 mol) was dissolved in 2-methyl-2-propanol (60 ml) and 3-
hydrazino-, N-dimethylpropanamide (0.0072 mol) was added to the solution. The re-
action mixture was stirred and refluxed for 5 hours. The solvent was evaporated. The
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residue was first purified by flash column chromatography over silica gel (Biotage
[ash purification system; gradient CH,Cl,/CH30H from 100/0 to 90/10). The desired
fractions were collected and the solvent was evaporated. The residue was crystalized
from CHzClo/DIPE, yielding 0.69 g of intermediate 26.

Example AIZ

a) Preparation of intermediate 27

JUZE(F
7 NN F
| H H
N. =

[}

Thiocyanic acid ammoniurm salt (0.14 mel) was stirred in AcOH (180 ml) at room tem-
perature, 2-chloro-4-pyridinecarbonyl chloride {0.11 mol) was added and the mixture
was stirred for 2 hours. 3,4,5-Trifluorobenzenamine (0.1 mol) was added and the reac-
tion mixture was stirred for 1 hour at room temperature, Then the mixture was poured
in ice. The precipitate was filtered off and dried, yielding 24.32 g (70 %) of intermedi-
ate 27.

b} Preparation of intermediate 28

IﬁF
Oin N F
H
N, =
cl

60 % NaH {(0.075 mol) was stirred in THF (500 ml) on an ice-bath under N; atmos-
phere. Intermediate 27 (0.07 mol) was added and then the mixture was stirred for 2
hours at 0 °C. Iodomethane (0.075 mol) was added and the ice-bath was removed. H;O
was added and the mixture was evaporated. H,O was added to the residue and this mix-
ture was extracted with CH,Cl,. The separated organic layer was dried {(MgSQO,), fil-
tered and the solvent was evaporated. The residue was stirred in Et,O. The precipitate
was fillered off and dried, yielding 17.51 g (70 %) of intermediate 28.
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¢) Preparation of intermediate 29
HOA(
Ny N
Y Q
==N
\-—- F
N

F
a

A mixture of intermediate 28 (0.0083 mol), (25)-1-hydrazinc-2-propanel (0.0167 mol)
and 2-methyl-2-propanol (50 ml) was stirred and refluxed for 2 hours. Then the solvent
was evaporated and HoO was added to the residue. The mixture was extracted with
CHCls. The separated organic layer was dried (MgSQy), filtered and the solvent was
evaporated. The residue was crystallized from CH»Cl,. The precipitate were filtered off
and dried, yielding 2.06 g (65 %) of intermediate 29.

Example A13

a} Preparation of int;rrnediate 30
ﬁ
0{
. H
O
=N C}(F
o

Cl

A mixture of intermediate 25 (0.0182 mol), 2-hydrazinyl-acetic acid, ethyl ester, hy-
drochloride (1:1) (0.0364 mol) and 2-methyl-2-propanol (75 ml) in DIPEA (0.0364
mol) was stimed and refluxed for 3 hours. The reaction mixture was cooled, the pre-
cipitate was [iltered off and dried, yielding 2.98 g (37%) of intermediate 30.

b) Preparation of intermediate 31

\
H’N{
N. H

N N,

2Ro s
" F

c

A suspension of intermediate 30 (0.0159 mol) in ethanamine (2M in CH;0H) (80 ml)
was heated at 70 °C for 3 hours. The mixture became first homogeneous, and then a

precipitate was formed. The precipitate was collected by filtration, washed with ethanol
and then DIPE, and was then dried, yielding 4.94 g of intermediate 31
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Example Al4

a) Preparation of intermediate 32

Qiﬁ,ﬂ\ﬁ,@tkf

Dissolved 2-methyl-4-pyridinecarbonyl chioride (0.1160 mol) in 2-propanone (400 ml)
at room temperature, thiocyanic acid ammoniam salt (0.1300 mol) was added. The re-

action mixture was stirred for 30 minutes, then 2,2-difluoro-1,3-benzodioxol-5-amine
(0.1160 mol) was added slowly by an additional funnel. The reaction mixture was
stirred at room temperature for 2 hours, then quenched by H,O (100 ml), extracted by
CH2Cl; (3 x 100 ml), the combined organic phase was dried (MgSOy), filtered, and the
solvent was evaporated. The residue was purified by flash column chromatography
over silica gel (gradient heptane/EtOAc from 70/30 to 50/50).The product fractions
were collected and the solvent was evaporated, yielding 6.5 g of intermediate 32.

b) Preparation of intermediate 33

Qixffﬁgy : |

A 60 % NaH solution in paraffin (0.018 mol) was stirred in THF (100 ml) on an ice-
bath under N3 atmosphere. Intermediate 32 (0.0171 mol) was added and the mixture
was stirred for 1 hour at ¢ °C. Iodomethane (0.018 mol) was added and the ice-bath
was removed. Then the solvent was evaporated and water was added to the residue.
This mixture was extracted with CHyCly. The separated organic layer was dried
(Mg80,), filtered and the solvent was evaporated, yielding 4.5 g of intermediate 33
which was used as such in the next reaction.

¢) Preparation of intermediate 34

\\

ot
g D\'}f

Intermediate 33 (0.0167 mol) was dissolved in 2-methyl-2-propanol (15¢ ml). Then 2-
hydrazinyl-acetic acid, ethyl ester, hydrochloride (1:1) (0.0334 mol) and DIPEA
(0.0334 mol) were added. The reaction mixture was stirred and refluxed for 4 hours.

N



131 0,1,5 "' . HNN O, CH3 Ha? H3C, Nir- ' .. 0. 4-F --H 59
0,1,2,21,22 N/ HN..., FSBC H3C H3CAi r- 0 4-F --H 132 0,1,7
\77(7).... wdB@oukd ' N .r.,,, : 0 4-F --H 133 0,1, 5 gewBSedtasssdiLr
"' 0 4-F --H H 134
-56-
The solvent was cvaporated. The residue was used without further purification, yield-

ing intermediate 34.

d) Preparation of intermediate 35
O
Hi
D{N’ NY“
=N kl:
\ - F

A mixture of intermediate 34 {0.0123 mol) and LiOH (0.0132 mol) in THF (16 ml),

' 5  CH3;OH {5 ml) and H2O (5 m!) was stirred at room temperature for 1 hour. Then the
solvents were evaporated and the residue was taken vp in 20 ml HCI (1 N). The precipi-
tate was filtered off and dried, yielding 0.940 g (100 %) of intermediate 35.

Example Al5
Preparation of intermediate 36

& OH
F
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.—( = NH:
H R
A solution of compound 30 (0.0001 mel) in TFA. (5 ml) was shaken overnight at 40 °C.
10 Then the solvent was evaporated, , yielding intermediate 36 as a TFA-salt.

B. Preparation of the compounds

Exampie Bl
Preparation of compound 1

\ o
HN\(
H
]\{N\ N,
_E" O/(F
F
C
15 A pressure vessel was charged with a mixture of compound 63 (0.000446 mol) in
CH;NH,/CH30H (20 mol) and the mixture was stirred for 16 hours at 180°C. The sol-
vent was evaporated. The residue was purified by HPLC method B. The desired prod-

uct fractions were collected and the solvent was evaporated. An aqueous Na;COj3 solu-
tion (1.5 mt) and CHoCl, were added to the residue. The mixture was filtered through
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an Extrelute filter. The filtrate's solvent was evaporated. The residue was dried, yield-
ing 0.096 g (50 %)} of compound 1.

Example B2
Preparation of compound 2

110
IN,N\Y” F
o C

A mixture of intermediate 5 (0.012 mol) and 2-hydrazino-ethanol monohydrochloride
(0.012 mol) in ethanol (100 mi} was stirred at reflux for 2 hours. Then the solvent was
evaporated and the obtained residue was purified by HPLC method A. The product
fractions were collected and the solvent was evaporated. The residue was dried, yield-

ing 0.076 g of compound 2.

Example B3

Preparation of compound 3

A mixture of intermediate 2 (0.0075 mol) and 2-hydrazino-ethanol monchydrochloride
(0.0075 mol) in ethanol (100 ml) was stirred at reflux for 2 hours. The solvent was
evaporated. The reaction mixture was crystallized from CH;CN. The precipitate was
filtered off and dried, yiclding 1.249 g (41 %) of compound 3.

Example B4
Preparation of compound 4

ot
A mixture of compound 65 (0.000242 mol), N-methylmethanamine hydrochloride
(0.000242 mol) and HBTU (0.000363 mol) in DIPEA (0.0009687 mol) and CH,Cl; (10
ml) was stirred overnight at room temperature. The solvent was evaporated. The resi-
due was purified by HPLC method A . The product fractions were collected and the
solvent was evaporated. The residue was dried, yielding 0.003 g (3 %) of compound 4.
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Example B3

Preparation of compound 5

e
(

A pressure vessel was charged with a mixture of compound 63 (0.00089 mol) and
2-propanamine (1 g) in THF (20 ml) and the mixture was heated for 16 hours at 175
; °C. The solvent was evaporated. The residue was purified by HPLC method A. The -
5  product fractions were collected and the solvent was evaporated, yielding 0.084 g (20
%) of compound 5. |

Example B6

Preparation of compound 6

~y

e Totk
{

A mixture of compound 67 (0.00023 mol), N-methylmethanamine hydrochloride

(0.00046 mol) and DIPEA (0.00092 mol) in DMF (5 ml) was stirred for 30 minutes at
10 room temperature. HBTU (0.00035 mol) was added and the reaction mixture was

stirred overnight at 80°C. The solvent was evaporated. The residue was partitioned

between an agueous NayCO3 solution (1 ml) and CH;Cls. The mixtore was dried over

Extrelute. The filtrate's solvent was evaporated. The residue was purified by HPLC

method A. The product fractions were collected and the solvent was evaporated, yield-
15 ing 0.062 g (58 %) of compound 6.

Example B7

Preparation of compound 7

HU\/\N,N\},H F .
F
YRR
N

Cl

A mixture of intermediate 11 (0.0094 mol) and 2-hydrazino-ethanol monohydrochlo-
ride (0.0112 mol) in 2-methyl-2-propanol {60 ml} was stirred and refiuxed for 2 hours,
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then stood overnight at room temperature and the resulting precipitate was filtered off,
rinsed with DIPE, then dried, yielding 2.31g (64%) of compound 7.

Example B8
Preparation of compound 8

\Ein
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A mixture of intermediate 12 (0.000552 mol), 5-methyl-3-isoxazolecarbony! chloride

(0.000552 mol) and Et3N (0.001104 mol) in CH,Cls (5 ml) was stirred for 1 hour at

room temperature. The solvent was evaporated. Then Na;COs aqueous solution (1 ml)
and CH,Cl,; were added to the residuc. The mixture was filtered through an Extrelute

_ filter and the filtrate's solvent was evaporated. The residue was purified by HPLC

10

method A. The product fractions were collected and the solvent was evaporated. The
residue was dried, yielding 0.097 g (37 %) of compound 8.

Below, compounds are listed that were prepared according to one of the above Exam-

ples.

\
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Compound 9
procedure according to the general protocol described for Exampie B4 using
CH3;NH,/THF (2M) and CH2CI2 as the solvent

C

Compound 10
procedure according to the general protocol described for Example B4 using NH,Cl

and DMF as the solvent
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Compound 11
procedure according to the general protocol described for Example B4 using
CHgNHngHF and CH2CI2 as the solvent

¢

Compound 12
procedure according to the general protocol described for Example B4 using
CH3NH2/TI-[F (2M) and DMF as the solvent

m»z\( &

O

Compound 13
procedure according to the general protocol described for Example B4 using
CH;NH,/THF (2M) and CH,C), as the solvent

01 Nf\}..-r}f‘

FP

Compound 14
procedure according to the general protocol described for Example B3

o

Compound 15
procedure according to the general protocol described for Example B7 using ethanol
as the solvent. Pure product was obtained by chromatography over silica gel (eluent;
CHCl/CH30H 99/1 and 90/10)
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Compound 16 .
procedure according to the general protocol described for Example B2

HO.
\L N B Cl
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Compound 17
'procedure according to the general protocol described for Example B3

Cl

Compound 18
procedure according to the general protocol described for Example B2 using methyl-
hydrazine. Pure product was obtained by recrystallisation from 2-propanol
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Compound 19
procedure according to the general protocol described for Example B5 at a tempera-
ture of 180 °C
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Compound 20
procedure according to the general protocol described for Exaxhple B5 using

THEF/NH,OH/CH3;OH as the solvent at a temperature of 150 °C
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Compound 21
procedure according to the general protocol described for Example B1 using
CH;0H/NH; as the solvent
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Compound 22
procedure according to the general protocol described for Example B6 with an excess

of propanamine
Voo

""‘QN:),H ;-
o

Compound 23
procedure according to the general protocol described for Example B5 using
N-methylmethanamine hydrochloride at a temperature of 200 °C

H

Compound 24
procedure according to the general protocol described for Example BS using

2-methoxyethanamine
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Example B9

a) Preparation of compound 25

2

N,
._.\ -

N"N

ol

CHsMgBr (0.015 mmol) was added slowly to a mixture of " F (0 00575
mol), iron (I} acetylacetonate (0.00575 mol) and 1-methyl-2-pyrrolidinone (5 ml) in
THF (30 ml) at 0 °C under N»-atmosphere. After the addition, the reaction mixture was
warmed up to room temperature and the mixtuie was stirred for 1 hour. Then the mix-
ture was quenched with H»O.The mixture was extracted with CHzClp. The separated
organic layer was dried (MgSO), filtered and the solvent was evaporated.. The residue
was purified by flash column chromatography (flash master; eluent: CH,CL/(10 %
CH30H/ CH:Cly) first 1G0/0, then 50/50, then 0/100). The desired fractions were col-
lected and the solvent was evaporated. The product was precipitated by addition of iso-
propyl-ether. The precipitate was filtered off and dried, yielding 2.80 g of compound
25.

b) Preparation of compound 27

A solution of intermediate 23 (0.0008 mol) in CH>Cl, (20 ml) was cooled to 0 °C. Ace-
tic acid anhydride (0.0009 mol), EtsN (0.077 g, 0.0008 mol) and
N,N-dimethyl-4-pyridinamine (0.002 g) were added to the solution. The reaction mix-
ture was warmed up to room temperature and was stirred for 1 hour. Then, the mixture
was quenched by H,0 and the agueous mixture was extracted with EtOAc (3 x30 ml),
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dried (MgSOy), filtered and the solvent was evaporated. The residue was crystallized

from DIPE. The crystals were filtered off, yielding 0.0401 g of compound 27.

Example B10

Preparation of compound 28
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A solution of Por (0.00043 mol) in CH30H (40 ml) was hydro-

5  genated with 10 % Pd/C (0.1 g) as a catalyst. After uptake of Hj (1 equiv.), the catalyst
was filtered off and the filtrate was evaporated. The residue was purified by HPLC
method A. The product fractions were collected and the solvent was evaporated, yield-
ing 0.087 g of compound 28.

Example B11
a) Preparation of compound 29
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10 A mixture of o (0.001 mol), Pda(dba); (0.025 g), DPPF (0.0001
mol), Hg.Zn (0.0002 mol) and Zinc cyanide (0.0009 mol} in dimethylacetamide, (5 ml) ‘
was heated for 60 minutes at 100 °C using microwave power. The mixture was evapo-
rated to dryness and the residue was purified by flash column chromatography using
CHaCly to 10% CH3zOH in CH,Cl, as eluent. The product fractions were evaporated

15  and triturated with DIPE/Hexane. Filtration and drying provided an off-white powder,
yielding 0.3594 g (75 %) of compound 29.
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b) Preparation of compound 30

S

A mixture of compound 29 (0.0007 mol) and Raney Nickel (catalyst) in 7N
NHa/CHzO0H (40 ml} was hydrogenated with Hs (31 ml) for 1 day at 14 °C. The cata-
lyst-was filtered off, the solvent-was.evaporated.and the.residue.was.purified by flash. -
column chromatography over silica gel using a gradient of CHsCl, to 10 %

5 NH3/CH30H (7 N) in CH,Cl as eluent. The product fractions were evaporated, yield-
ing 0.1567 g (48 %; white crystals) of compound 30.

Example B12

a) Preparation of compound 31
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A solution of F in TFA was shaken for 45 minutes at 40 °C, after
which the solvent was evaporated, yielding compound 31.

rv5“NII
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b) Preparation of compound 32

@T?
2

A mixture of compound 31 (0.0023 mol) in THE (50 ml) was hydrogenated with 10 %
Pd/C (0.3 g) as a catalyst in the presence of a thiophene solution {0.1 ml; 4 % in DIPE)
and EtzN (I ml). After uptake of Hp (1 equiv.), the catalyst was filtered off and the fil-
trate was evaporated, yielding 0.76 g of compound 32.




H 161 0,1,2 01 Hs ;2 H WD 2007/ 118903PCT/ EP2007/ 053829 -96- 0
,CF3 Co. nr. Prep. L 2162 0,1,2 H3C, 0o IPO H 163 0,1,2 H3C,0 O
H3CO Workoorideod, 7 r--- CH3 PCT/EP2007/053829

-66-
Example B13
Preparation of compound 34

HO-,(O

Reaction in microwave oven. A mixture of ¢ (0.00068mol) in
21 % NaOEt in ethanol (2 ml) and ethanol (3 mil) was heated for 30 minutes at 100 °C.
The solvent was evaporated. The residue was taken up into water, then acidified with

5  concentrated HCI, and the resulting precipitate was filtered off, washed with water and
dried, yielding 0.25 g (80%) of compound 34 as a hydrochloric acid salt {.HCI).

Example B14

Preparation of compounds 35 and 36
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Compound 35 Compound 36
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A solution of c (0.00122 mol) and methanamine (2 g) in ethanol

(20 ml) was heated for 24 hours at 160 °C in a microwave oven. The solvent was
10 evaporated and the residue was purified by HPLC method B. Two product fraction
groups were collecied and their solvent was evaporated. The residue from the first
fraction group was dried, yielding 0.018 g (4%) of compound 35. The residue from the
second fraction group was treated with an aqueous Na,COj3 solution. CHCly was
added. The resulting precipitate was filtered off and dried, yielding 0.151 g (32%) of
15  compound 36.
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Compound 37 was prepared in a similar manner as described in Example B14

%’d

BN~
Compound 38 was prepared in a similar manner as described in Example B14
H
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Example B15
a) Preparation of compound 40

HO,

A solution of (0.00082 mol), Pd(OAc), (0.011 g),
1,3-propanediylbis[diphenylphosphine (0.041 g) and CH;COOK (0.5 g) in THF (30 ml)
and CHzOH (10 ml) was reacted for 16 hours under CO atmosphere (50 atm) at 100 °C.
5  The reaction mixture was evaporated and the residue was dissolved in CH,Cl,. This

solution was washed with H»O. The organic layer was dried (MgSO.), filtered and the
solvent was evaporated. The residue was purified by column chromatography over sil-
ica gel {eluent: CHo>Cl; + 5 % CH3;OH). The product fractions were collected and the
solvent was evaporated, yielding 0.3 g (94 %) of compound 40 (S-enantiomer).

10
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b) Preparation of compound 41

Compound 40 (0.0005 mol) was dissolved in 2M CH;NH; in THF (8 ml) and the solu-
_tion was divided over 2 microwave tubes. The reaction mixture was stirred in a micro--
wave for 2 hours at 100 °C. The reaction mixture was concentrated by evaporation, The
residue was purified by column chromatography over silica gel (eluent:
5  CHxCL/CH30H 95/5). The product fraction was concentrated by evaporation, yleldmg
0.158 g (80 %) of compound 41.

Example B16

Preparation of compounds 42 and 43

H H ¢
/NW\ WN\CKQF \Al/v\nal‘k)/l‘l\@‘ﬁ:
0] N
= F F
b
N
Compound 42 Compound 43

Iron(IM) acetylacetonate (0.0001 mol) and 1-methyl-2-pyrrolidinone (0.5 ml) were
added to a solution of cdmponnd 68 (0.0008 mol) in THF (8 ml). The mixture was

10 cooled to 0 °C under N» atmosphere. Then 3M CH3;MgBr in Et,O (0.0049 mol) was
added slowly. After 10 minutes, the mixture was quenched with CH;OH (1 ml) and
saturated NH4Cl. Then, the mixture was extracted with EtOAc (2 x) and the combined
organic layers weie washed with H>Q, dried (Na,SO,), filtered and the solvent was
evaporated. The residue was purified by HPLC method A. 2 Different fractions were -

I3  collected and the solvent was evaporated, yielding 0.143 g (white solid) of compound
42 and 0.105 g (white solid) of compound 43.
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Example B17

Preparation of compound 47

O),I ]
LN F
D

N
\“{ A —H F
dﬂ?’ FF

Vi
Reaction under N; flow. A mixture of cl (0.0023 mol} and
iron(I1J) acetylacetonate (0.0002 mol) in THF (12 mI) and 1-methyl-2-pyrrolidinone (3
ml) was stirred on an ice-bath, 3M CH3;MgBr in Et;O (10 ml) was added and the reac-
tion mixture was stirred for 10 minutcs at 0 °C. CHsOH (5 ml) was added and then the
solvent was evaporated. The residue was taken up in HoO and CH2Cl,. This mixture
was filtered over dicalite. The filtrate was separated. The separated organic layer was
dried (MgSOy), filtered and the solvent was evaporated. The residue was purified by
column chromatography over silica gel (eluent: CH;OH/ CH»Cl» from 0/100 to 90/10).
The product fractions were collected and the solvent was evaporated, yielding 0.156 g
of compound 47.

Example B18

Preparation of compound 48

\?;%ﬁ,ﬁo/(

#
Reaction under N» flow. A mixture of " a (0.0023 mol) and
iron(Ill) acetylacetonate (0.0002 mol) in THF (12 ml) and I-methyl-2-pyrrolidinone (3
ml) was stirred on an ice-bath. 3M CH3;MgBr in Et;O (only 5 ml) was added dropwise
{slow) and then CH30H (5 ml) was added immediately to the reaction mixture. The
solvent was evaporated. The residue was taken up in H,CO (3 ml) and CH,Cl,. This
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mixture was filtered over dicalite. The filtrate’s solvent was evaporated. The residue
was taken up in DIPE. The mixture was washed 2 times with H,O. The separated or-
ganic layer was dried (MgSOs,), filtered and the solvent was evaporated. The residue
was re-crystallized from DIPE, the precipitate was filtered off and dried, yielding 0.608
g (63 %) of compound 48.

Example B19
Preparation of compounds 49 and 50

P{o{ﬁybp

Compound 49 Compound 50
Compound 40 (0.001 mol) was stirred in THF (20 mI) under N> atmosphere and the
mixture was cooled to -78 °C, 1.6M Methyllithium in Et;0 (3.2 ml) was added drop-
wise at -78 °C, and the reaction mixture was stirred for 1 hour at -78 °C. Then the cool-

ing bath was removed and the reaction mixture was stirred for 1 hour at room tempera-
ture. Then the mixture was poured into a satorated NHCl solution and the resulting
mixture was stirred for 15 minutes. The layers were separated. The organic layer was
dried (MgS04),filtered, and the solvent was evaporated. The residue was purified by
silica column chromatography (eluent: CH»Clo/CH;0H 95/5). The desired fractions
were collected and the solvent was evaporated, yielding 0.112 g of compound 49 and
0.165 g of compound 50.

Example B20

a) Preparation of compound 51

Compound 2 (0.0115 mol) in EtzN (0.023 mol) and CH-Cl, (200 ml) was stirred at
room temperature. Then methanesulfonyl chloride (0.0117 mol) in CH.Cl, (g.5.) was
added drop wise. The reaction mixture was stirred for 30 minutes at room temperature
and then washed with H2O. The separated organic layer was dried, filtered and the
solvent was evaporated. The residue was purified over silica gel by glass filter (eluent:
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CHCl»/(CHsOH/NHa) 99/1, 98/2, 97/3 and 96/4). The product fractions were col-
lected and the solvent was evaporated, yielding 2.93 g (60%) of compound 51.

b) Preparation of compound 52

SO
o
) ~—-/
A mixture of compound 51 (0.00234 mol) in CH;0H (5 ml), H20 (1 ml) and HOAc (1
5  drop) was stirred for 45 minutes at 160 °C in a microwave. The solvent was evapo-
rated. The residue was purified by HPLC method A. The product fractions were col-

lected and the solvent was evaporated. The residue was dried, yielding 0.107 g (13%)
oi compound 52.

Example B21
a) Preparation of compound 53

10 A mixture of compound 32 (0.0019 mol) and (1Z)-N'-hydroxy-ethanimidamide (0.0023
mol} in CH,Cl; (14.3 ml; p.a.) and DMF (1.6 ml; p.a.) was stirred at - 10 °C. Then
HOBt (0.31 g, 0.0023 mol) and N,V-methanetetraylbis-2-propanamine (0.29 g, 0.0023
mol) were added and the suspension was stirred for 15 minutes at - 10 °C. Then the
reaction mixture was stirred for 2 hours at room temperature (solutjon after 30 minutes

15  and then precipitate was formed). The precipitate was filtered off and was washed with
CHCl; and DIPE, yielding 0.385 g of compound 53.
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b) Preparation of compound 69

A mixture of compound 53 (0.0006 mol), N,N-methanetetraylbis-2-propanamine
0.0013 mol) and CH3CN (10 mli) was stirred in the microwave oven at 150 °C for 40
“minutes. After evaporation of the reaction mixture, the residue was purified on silicagel
column {eluent: CH»Cl, with 5 % CH;0H). The pure fractions were collected and the
5 solvent was evaporated. The solid residue was dried (vacudm, 70 °C), yielding 0.144 g
of compound 69.

Example B22

Preparation of compound 54

N
\}\Bﬂm

N

il

Ny 2

cl e
A mixture of F (0.00230 mol), 5-methyl-3-isoxazolecarbonyl chloride
(0.00250 mol} and EtzN (0.00225 mol) in CH>Cl, (50 ml) was stirred for 1 hour at

10 room temperature. The reaction was quenched with an aqueous Na,COs solution. The
mixtore was extracted with CH3Cl. The separated organic layer was dried (MgSO,),
filtered and the solvent was evaporated. DIPE was added to precipitate some product.
The precipitate was filtered off and dried, yielding 0.30 g of compound 54.
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Example B23

a) Preparation of compound 55

HzN
HO- A\L
N»—«N

o gl

Hydroxylamine hydrochloride (0.011 mol} was stirred in ethanol (20 mi) and then

”B—NH

Wy
-

NaOH (0.011 mol) in H>O (10 ml) was added dropwise. F (0.0056 mol)
was added portionwise to the mixture, then ethanol (20 ml) was added. The reaction

5 mixture was stirred and refiuxed for 4 hours, then cooled to room temperature and the
resulting precipitate was filtered off, washed with water/ethanol 1/1, and dried (vac-
uum, 70 °C), yielding 2 g (80 %) of compound 55.

b) Preparation of compound 56

Cl

A mixture of compound 55 (0.00338 mol), acetylchloride (0.00338 mol) and DIPEA

10 {0.0068 mol) in THF (40 ml)was stirred, then divided over 8 wbes. The reaction mix-
ture was heated for 30 minutes at 150 °C in the microwave oven. The reaction mixture
(8 tubes) were recombined. The solvent was evaporated. The residue was dissolved in
CH,Cly, washed with a 10% aquecus Na;COs solution, then dried (MgSQ,), filtered
and the solvent was evaporated. The residue was purified over silica gel on a glass filter

15 (elvent: CHyCly/CH30H 95/5). The product fractions were collected and the solvent
was evaporated, yielding 1.2 g (75%) of compound 56.
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Example B24

a) Preparation of compound 57

‘%i\\wmrg
e
N

N

F
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A mixture of O’Q (0.00068 mol) and 3-hydrazino-N, N-dimethyl-
propanamide (0.00136 mol) in t-BuOH (50 ml) was stirred and refluxed for 2 hows.
The solvent was evaporated and the residue was taken up in H>O. This mixture was

5  extracted with CHzCl, The separated organic layer was dried (MgSQsy), filtered and the
solvent was evaporated. The residue was purified over silica gel on a glass filter {elu-
ent: 1 % CH3;OH in CHCl; and then 2 % CH30H in CH;Cl,. The pure fractions were
collected and the solvent was cvaporated, yiclding 0.065 g of compound 57.

b) Preparation of compound 58

é\\\N’NYH H
e’
F
W ‘
i
10 A mixture of compound 57 (0.0001 mol), K»COj3 (0.0007 mol), H>O (1 ml) and

CHz0H (1 ml) was stirred at room temperature for 2 hours. The solvent was evaporated
and CH30H (1 ml) was added and stirred for 2 hours at 70 °C. The mixture was evapo-

rated and 1 ml H»O and CH,Cl; were added. The mixture was filtered over an Extrelute
filter and the filtrate was evaporated. The residue was purified by HPLC method A.

15 The pure fractions were collected and the solvent was evaporated. The residue was
dried, yielding 0.017 g (28 %) of compound 58.
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Example B25

Preparation of compounds 59 and 60

/7 3 /
N
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Compound 59 Compound 60

"HBTU (0.00021 moly was added to a solufidn of intétmediate 36 (0:0001 mol) in~
N-methylmethanamine (5 ml; 5.6 M in ethanol). After 15 minutes, an extra amount of
HBTU (0.00021 mol) was added. The mixture was evaporated to cirynessI and the resi-
due was-re-dissolved in a 10 % Nay,COj3 solutjon. This mixture was extracted with 3 x
50 ml CH2Cla. The combined organic layers were dried (Na»SO,), filtered and evapo-
rated to dryness. The residue was purified by HPLC methed B, providing 2 fractions:
Fraction 1 and Fraction 2. The solvent of Fraction 2 was evaporated yielding 0.0027 g
(5 %) of compound 59. Fraction 1 was recovered by an acid-base extraction with 1 N
HCI, Nal1CO3 and CHxCl5 as organic solvent. The rc-extracted.CI-hClg solution was
dried (Na»SQOy), filtered and the solvent was evaporated providing a white solid, yield-
ing 0.0009 g (2 %) of compound 60.

Example B26
a) Preparation of compound 61

H :
VLYY
F

o
\

OH

=S

-3

(0.0001 mol) was dissolved in CHsOH/THF (1:1) (4 ml} and
cooled to 0 °C. CaCly.H,O (0.0005 mol) was added, followed by NaBH, (0.0004 mol).
The mixture was allowed to warm to room temperature. After 2 hours, a saturated
NH4CI solution was added and the product was extracted into EtOAc (2x) and washed
with brine, dried Na,SOq, filtered and the filtrate was evaporated. The residue was puri-
fied by Biotage 25M (eluent: CH,Cl, - 10 % CH3;0H/CH,Cla). The product fractions
were collected and the solvent was evaporated, yielding 0.012 g of compound 61.
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b) Preparation of compound 62

o
(o

o/

To a suspension of compound 61 (0.0004 mol) and Et;N (0.0014 mol) in THF (4 ml) at
rocm temperature was added methanesulfonyl chloride (0.0007 mol). The suspension
dissolved and_after 13 minutes 30 % NaOCH; in CH;0H (0.5 ml) was added dropwise, _

the color turned orange. The mixture was quenched with water and extracted with

5 EtOAc (2x), the combined organic layers were washed with brine and dried (INa;SQ.),
filtered and the filtrate was evaporated. The residue was purified by HPLC method A.
The product fractions were collected and the solvent was evaporated, yielding 90 mg of

compound 62.

Example B27
Preparation of compound 63

e

0\(”,&2,%\@/&
-

10 A mixture of intermediate 2 (0.0071 mol) and hydrazino-acetic acid ethyl ester mono-
hydrochloride (0.0071 mol) in 2-methyl-2-propanol (100 ml) was stirred for 2 hours at
reflux. The solvent was evaporated. The residue was purified by HPLC method A.

The product fractions were collected and the solvent was evaporated, yielding 0.400 g
of compound 63 .

15 Example B28 .
a) Preparation of com ound 6

N:
A mixture of intermediate 5 (0.03 mol) and 3-hydrazinopropanenitrile (0.03 mol) in
ethanol (200 ml) was stirred at reflux for 2 hours. The solvent was evaporated. The
residue was purified over silica gel by glass filter (eluent: CH>Cl, /CH30H 98/2, 97/3
and 96/4). The product fractions were collected and the solvent was evaporated. The
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residue was crystallized from CH3CN. The precipitate was filtered off and dried, yield-
ing 1.10 g (10 %) of compound 64.

b) Preparation of compound 65

H
N,NYH F
- £
\

~A mixture of compound 6470:0031 mol) i 6N HCH2-propans] (25 il) and HOAe (25
5  ml) was stirred at reflux for 4 hours. The solvent was evaporated. The residue was
stirred in 2-propanol. The precipitate was filtered off and dricd, yielding 1.09 g (85 %)
of compound 65 as a hydrochloric acid salt (HCI).

Example B29
a) Preparation of compound 66

espett
¢

A mixture of intermediate 2 (0.00835 mol) and 3-hydrazinopropanenitrile (0.00835

10 mol) in ethanol (100 ml) was stirred and refluxed for 2 hours. The solvent was evapo-
rated. The residue was purified by column chromatography over silica gel (eluent:
CH2Cl/CH;0H 99/1 and 98/2). The product fractions were collected and the solvent
was evaporated, yielding 3.44 g (99 %) of compound 66.

b) Preparation of compound 67

Mg
C

15 A mixture of compound 66 (0.0041 mol) in a 6N aqueous HCI solution (25 ml) and
HOAc {25 ml) was stirred and refluxed for 4 hours. The solvent was evaporated. The
residue was stirred in 2-propanone. The precipitate was filtered off and dried (product
contains 2 mol NH4C1). The residue was taken up in HyO and then nentralized with an
aqueous NaHCOj3 solution to a pH of 7. The precipitate was filtered off and dried,

20  yielding 0.435 g of compound 67.
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Example B30
Preparation of compound 68

A mixture of intermediate 19 (0.0009 mol) in TFA (10 ml) and CH30H (0.5 ml) was
stirred for 4 hours. Then the reaction mixture was poured out into a saturated Na-
"HCOs/ice solution with solid NaHCO3. This mixture was extracted with' EtOAc-(2x). -
The separated organic layer was washed with a saturated NaHCOj3 solution and brine,
dried (Na;S0,), filtered and the solvent was evaporated. The residue was purified over '

- a Biotage 25 M column (eluent: CHCI; - 5% CH3;OH/CH,Cly). The product fractions

were collected and the solvent was evaporated, yielding 0.4 g of compound 68.

Example B31

Preparation of compound 33
/

—-b?o
o -
L0

H
A mixture of intermediate 26 (0.0110 mol) and Et;N in THF was hydrogenated with 10
% Pd/C as a catalyst in the presence of a thiophene solution (1 ml; 4 % in DIPE). After
uptake of Hz {1 equiv.), the catalyst was filtered off and the filtrate was concentrated
by evaporation. The residue was dissolved in CH,Cl,, washed with water. The organic
layer was separated, dried over MgSQ.,, filtered, and the filtrate was concentrated by.

evaporation. The residue was crystallised from CH3OH, filtered off and dried, vielding
3.13 g (68 %) compound 33.

Example B32
Preparation of compound 39

Reaction at 140 °C over 32 hours. A mixture of intermediate 29 {0.0123 mol) and
ethanamine (10 g) in ethanol (50 ml) was concentrated by evaporation. The residue was
purified by silica column chromatography (cluent : CH,Cly + 5% CH3OH). The prod-
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-uct fraction was collected and concentrated by evaporation. The residue was crystal-
lised from CH3CN, filtered off and dried, yielding 2.971 g (60 %) of compound 39.

Exampie B33
Preparation of compound 45

Intermediate 26 (0.0130 mol) was dissolved in THF (75 ml}), 1-methyl-2-pyrrolidinone
S5 (15 mi) was added, iron(III) acetylacetonate (0.0013 mol) was added under N, and the

resulting mixture was cooled on a ice bath. CH;MgBr (0.0520 mol, 3M in Et,0) was
slowly added. After 10 minutes , CH30H (30 ml) was added drepwise. The reaction
miture was stirred for 15 minutes, then concentrated by evaporation. The residue was
dissolved in CH,Cl,,washed with water, filtered over decalite. The organic layer was

10 dried (MgSOy), filtered, then concentrated by evaporation. The residue was purified by
stlica column chromatography (eluent : from CH,Cl, to CHCl, + 5% CH30H). The
product fraction was concentrated by evaporation. The residue was crystallised from
CH;0H, filtered off and dried, yielding 0.843 g of compound 45.

Compound 44 was prepared in a similar manner as described in Example B33
starting from an intermediate prepared according to Scheme 13,

N
i
i N
No 7
F /
15
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Example B34
Preparation of compound 46

( 0
HN\(N’ .
~ Bn/ NO:OXF

_A solution of intermediate 31 (0.0113 mol) and iron (III) acetylacetonate (0.0011 mol)
in 1-methyl-2-pyrrolidinone (8 ml) and THF (120 ml) was cooled in an ice-bath under a
nitrogen atmosphere. CH;MgBr (22 ml) was added very slowly (exothermic reaction),
such that the internal temperature did not exceed 8 °C. The brown mixture was
quenched with ca. 6 ml CH3OH while cooling on an ice bath. Then a saturated NH;C}
solution was added and the mixture was extracted with EtOH (3 x). The aqueous phase
was made alkaline with 1 N NaOH (pH approx 10} and extracted with EtOAc (2 x).
The combined EtOAc fractions were washed with diluted 1 N NaOH (pH approx 10)
and brine. After evaporation of the organic sclvent, the residue was crystallized from

" EtOH and a small amount of THF. The precipitate was filtered off and dried (0.916 g).

The residue was purified by HPLC method B. During evaporation of the solvent, the
material crystallized. The product was filtered off, washed with EtOH and DIPE, yield-
ing compound 46 as a white solid.

Example B33

Preparation of compound 26

»

(__{;:T QXF

A mixture of intermediate 35 (0.0004 mol), cyclopropanemethanamine, hydrochloride
(1:1) (0.0008 mol), HOBt (0.0012 mol), EDCI (0.0012 mol) and DIPEA (0.002 mol) in
DMF (3 ml) was stirred overnight at room temperature. Then the reaction mixture was
ppoured into 1,0 and the mixture was extracted with CH,Cl,. The separated organic
layer was washed with IN NaOH-solution, dried (MgSO,), filtered and the solvent was
evaporated. The residue was crystallized from CH,Cls. The crystals were filtered off
and dried, yielding 0.067 g (39 %} of compound 26.




The HPLC gradi ent was supplied by an Affiance HT 2790 (Waters) system
conprising 10 a quaternary punp w th degasser, an autosanpler, a

col um ovewd ®ei11840340 C), a diode-array detector (DAD)p@ngp8i7@idism
as specified in the respective nmethods below. Flow fromthe colum
was split to a M5 detector. The MS deteciger was configured with an

el ectrospray ionization source. Mass spectra were acquired by

scanni ng fronTafd3 1tto SIRO4I ik cdmpandsn thatwere @rapatbdabdordihge thé géhellal
second. The c

tenperature \A%géljfr'r‘lésfaﬁll éﬂé %glng IH%A%Q%%U#S? rogen é\f\cé%&%}ggﬁib 1?@%&%%&3 gen-
nebul i zer gastralEghemEBERICE @ﬂ@ﬁﬂm@rpﬁmém#@éﬂmm@nmwgh 10 Eespentive
MassLynx- Ope r&oxﬁp@u@katvas Isryﬁetrﬁn SARaRiah a6 HaRHE theBalt ZQmIdTend #bdective

gr adi ent v%s su f a Waters 1512 punp with a Waters di ode-array
det ector (DADREPH -G I son 215 aut osanpl er and a col um as specified
in the respec- WO 2007/118903PCT/ EP2007/ 053829 -104- |ive nethods
bel ow. Flow fromthe colum was split to a MS detector. |onisation
was either eIMs&“H&POHPd%PaWéﬁéWﬂH@‘@ﬁhQﬁwﬂBW -conmpound.

Typi cal el ectrospray conditions use a2 illary needl e voltage of 3.5
kV and a cone voltage of 25 - The-s de tenperature was naintai ned
at a tenperature between 120- §5“ONC( 8E, tenpera- 5 Lure was

determ ned on a conpound- by; bazi s). Typical APCH conditions
use a corona discharge current Of 1|7 ti A and a cone voltage of 25 V.
The source tenperature was naintal rﬂd at_140-160_C (the exact

t enperat ure V@(ﬁ det er m ned on a conpound} by- corrpound bdsi s) The
desol vati on terrpnraﬂmb wgs 350 & Mass [spectraZ- Wl d --R°

aC-C]IIIItdl A HEHEHEH i 4nn+ Il = a 100010 r\f\lf | 1l A

JIIIILI rrri U I I 1 L U, UJVuU L UUU LU \v3 o8 1 3I 1 LI A%
W at h- 416l n; n{% Dsecqc:pd usi ng Il tijme qfp 0.1 sec. |[Nitroggn was
used as the ul i zer gas.| Gen proceldure C*Thé LC gradi ent| W
suppl i ed byan Acquity UPOC w@” Sysftem conpri sing [a bi narjy pumnp,
m hiea

a sanpl e organi zer, @y col U ter (set| at HRR _C), a dijode-arrjay
detector 15[ (DAD) and a cql um¥ speciflied in the respective |net hogls
bel ow. Flow|from the col umm was trt tg a MS detector.| The M$
detector wag configured wijth a el ctrospray ionization source. Mss$
spectra were Equiréd,by gcanni nf from 100 tHPL000.in (. 18 seqonds

using a dwe|l tipe of 0.03 seconds. The {capillary needlle vol t4ge wa
3.5 kV and the _shurce Tpnrpra}'lsﬁ‘p \I\HQ‘ intained at 140 C__ Nitlr ogen

was used as|the phehu- 20 lli zer g ta acquisition was perfqrned
with a WatefszMfro Mas $iLy.0X- lynx d stem |Cener al
procedure D 'ﬁir:/le @g gr adi e%l? sNsuppl|i edqﬁ)(?\ﬁ)rf Agi | ent 110C mSHul e
conprising a punp, a 25 dilode- ditsay det gctor (DAD) (wavel ength used
220 nnm), a colunn heater and a fm ag specified in the resgectiv
met hods bel pw_ H ow from t{he l ym was |split to a Agilent MSD Seri
G1946C and G1956/A. Mbldet ect or s confijgur eda‘vm”h\ APl {ES.— Mags —H
spectra werg acquired by gcanning from 300 to 1000. The capil ljary
needl e vol t age was 2500 V for po oni zat1 on node|[and 3000 V fpr
negative iopizatf ongngle. ﬁatl on Wi age was|50 V. [ryimg
gas tenperafure was nai ntcun t "@50 Clat a flow of 10 I hnin.|] CA
LCMS - Procpdure 1 In additi og;;g‘eneral procedure A] Reversed
3

VI

D (D
n

phase HPLC was clarri ed outl on 5/Chronolith (4.6 x 25 nm wjth a
flow rate of B nmi/non,g Thiee nobif e phages (Hbhite phase A 95 %P5
mM ammoni unpcetate + 5 % acetoni brile; rnobile phase B: |acetoniltrile
mobi | e phase_C. |nmet hanol ) [werlds%npl oyed {to run a gradient condition
from96 % A 2 W3 and 2 % C, t Y% Bland 49 % Cin 0.9 nmingtes, fo
100 % Bin O 3 mijnutes WD|2007/ |18,9 3PC1/ EP2007/ 053829| - 105- |[and
hold for 0.P @ nute . AN injection volune ofy pl_was used. (&%ne
10V

vol t age was fo )1 osifi vead\olpbzati on node d "20 V|for ne atfve

CHy




C.5 LOMS -

Procedure 5

In addition to general
phase HPLC was carried out on a Waters Xterra MS 5p,

X 100 mm ploumogussed cartridge) with a flow rate of 2 nédmiroo7h8s329
nobi | e phases (nobile phase A: water with 10 mM ammoni um bicar- 5

bonat e; -

condition from95 %A to 95 % B with aFf{Iowrate of 2 mM/mnin 3.5

m nutes and hold for

bet ween 2 t
6 -

and 7 pi,
10 In addition to general
60 C. Reversed phase HPLC
(3.5 p.m 4.6 x 100 mm

2 m nutes.
inclu

Wi
o}

Typi c

y,
dve web lﬁs\
Mridced

~CE®l um heat er was,
idd ot on an Xterra MS C18 col umm

i njection vol unes of
-C.6 -LCV5 = Pffitecluit

procedure B: Reversed
C18 colum (4.6

nobi | e phase B: acetonitrile) wege enployed to run a gradient

set at

th a Iovderate of 1.6 mlinin. Three nobile

phases (nobit+e—phase—A—95% 25— nMampriuracetate-+ 5 %

acetonitril ¢;Coobi | ¢ phasg B: acetonitrile; nobile phase C_ mgthanol)
were enpl oyed to| ruf™-grddi ent dondition from%00 % A|to-B0 % BRang
50 C in 6.5M 5 mnutes,tg—t06—9%B1Tm o5 mnute—and—thotd—thege
conditions for 1 minute and reeguilibratje with 100% A flor 1.5

m nutes. An|igierti Tgéol ynme ofN pi was us;@@l\}lgne vol tage was .10
for positive ionfzati’on ngde “and 20 "V Tgr~ megati ve” 1 onil zat+ on"|node- |-
C.7 LCM5 - Procedure 7 2Q | nHgefdi"CHpN tjo general procg¢dure A

Rever sed phase CCWwas carried on gn ) (bridge CI8jcolum[(3.5
p.m 4.6 x 00 nm) with aflow rjate|of 1.6 rpbém'n. Two | mobi | e |phases
(mobi | e phagse’®:| 70%Inkt hano “% H2J; nobi M phase|B: 0.1 |%H
formc acidl_in H20/ et hanal [5) were @nployed to runfa gradifent
condition ffom2100 %B to |5 % B + %. A in 12 mnutes| An injectiop
vol unme of 1D p.l| was used.] 25 Cone uolt dge 10 V for positifve

i oni zati on rm%’e and:bday for|/n\ at’Nve i dni zatTor node.

Procedure 8} In faddition tooqg%r al progedure C. Rever

was carri edfout jon a bridged 30yl sitjoxane/sitica (

(1.7 pm 2.L x 5 m) wth a fllow|rate gf 0.8 inl/mn.

phases (nob|le phase A: 0.1 %MNw#nic acild in H20/rneth

mobi | e phasp 33 [retd)grsal ) |were ed to rjun &Qadient

95 % Ato 5 %A |95 %B i 1.3£m utes gnd hold for O.

injection vplung of 0.5 pfl wa ed. Cane vol tage was

posi tive i opizati-on—rode—and-209/ for ndgative 35-ioniy

WO 2007/ 118@03PCT1EP2007/ 053 < C|9 L - Proceflure 9 In
addition to| géndral $tocedure D ersgd p RL.C whs carri edHouft
on a YMC ODS-AQ!8-5 gm 17 0 x 50 mm with a flow rat
of 0.8 MImn. Two nobile » phase A: watef with 0.1 %
TEA; nobile ge B et ¢ 0. o % TEA) were used tg run
a gradient fcondijtion from % B to 100% Bi h 3.4 mnutes
and hold for_0 1 m nutes ion volunmes of |2 ill Wwere
used. Col unn tenperature -LCVS Procedutre- 10| 10 I
addition to gr al oce( td phgse KHPLC was carried out
on a YMC Paﬁ%)S—A ,’{50x:. s.tm col um vﬁt)ﬁ"a f1 pwr rat e| of H0. |8
Jul/mn. Two noHile phases ( Qe phase A. water with{ 0.1 % TFA
mobi | e phasle B: |acetonitrifl e winthp."05 % TFA) were used. First, 90 %
A and 10 % B waq hold for|0.8 m es. Then gradient|was applied |to
20% A and 80%MB |in ¥ ni nut ef d hold|for |'g’\ﬂ'rﬁ\lS ut es— Typi cHl

i njection vjolumgs of 2 p.1 sed. Ofen tenperature] was 50C. (M
polarity: tTvey C IT OV - Qrocedu e Tt addrtyomr to generd|
procedure O ReVer gd-phage tilhe Zwas canri g Su4t_on, a RO YMC Pac!
ODS- AQ 50x2.°0 mm SITm col unm Nai a flowrate of 0.8 fnlrnin| Two
nobi | e phasles (robil e phase A er” W {h Oy % TEA; npbile phase E:
acetonitrille agi tth 0g95 % TFA) used] First ][ 100 %A was hpl dyf ar
1 mnute. Then g gradient|wasrapptiad to 40 % A and 60l % B in| 4




(Mir Procedure Melting point (C) 18 2.35 319 5 193.0-194.0C 64 1.04
359 1 155.9-157.1 C 82 0.99 478 1 166.3-168.3 C 87 5.08 368 4 171.1C
73 5. 67 38Q0kilphsHws 183 4.27 367 4 150. 3C 168 5.52 42lpchyirbGihs3sis2
4.42 362 4 194.3C

-83-
s R
4
2w 0
N-N CF
A 1‘-" 3
~ 2
RE
Co.
Prep L Z ~R ~R°
or.
e’ HaN N
. I -
19 0,1,2 Q Wf ) M

e S T s nil B D e EEE L

- HZN ~.
21 0,12 [ D bl H

o
13 0,1 /©\
cl ci
il A
9 0,12 No 2 HaC _ -H
o)
0 - =
N~
1 0,12 [ :@ HaC . _ -H
0 0

0 - H
’ HaCo N~
5 0,12 [ D N ) --1-1
0 CH; O
0 .- ¢Hs
23 0,1,2 [ D oo N - ~H
O O .

0 - g O~
81 0,1 <0D 6Cn jc],/ . ] .

© g HsC. O ~
63 0,1 E _ --H
o) O .

H
I \ - HaC\,O/’\/N\n/‘\
24 0,12 No o o _ - _H

H
. N J
Q . HgC., 0/\\/ \“/
82 0,1,2 0 _ -H
O

e’
I Hgo -
47 0’1, 2‘6 [@ \n/\ H

CHg




33 5.27 417 4 216.4C 81 5.73 435 6 149.2 C 75 5.69 393 4 164.2C 74
6.20 408 4 159.0C 38 5.63 435 4 167.4C 48 5.54 419 4 169.1C 136 5.55
437 4 217. WoedPAsRs66 412 9 114.3-116.30C 72 5.63 380 FCT/EP2007/053829

-84-
s R
4
Z 87 /\
NN\ %R,
\ 1
>~ 2
H6
Co.
Prep. L Z -R ~R®
nr,
e . HoN -
b 2 »
10 0,12 E 7(1/\’ _ -H
R She A RN S < L R —
I e g
11 0,12 P < _ ~H
N |k
12 0,1,2 [ :@ o B ~H
0 0
. CH;
i N —
4 0,1,2 Ne o HsC \n/\ _ --H
o
| =’ CHg
48 0,1,7 N 7 Hac’N\n/\" ; H
CHy O .
Hso’o | X" CHa
83 0,17 N 7 Hac’N\n/\" _ _H
' CHy O
Cl -
B OHa
N .
84 0’1 / HaC’Nj']/\/' _ --H
R ©
o - GHa |
6§ | o012 C D neN e~ |
0 Q
Sy’ HGw N
2 0,1,2 @ N ) H
HeC O
0,1 xr’ HO .
65 y O’ Y\, _ N
HCl N~ o H
O - HO -
67 0,1 [ D D _ | =
o o
~
64 0,1 | N ~H
1) N / -




160.0C 77 5.57 435 4 145.6 C 70 5.61 378 4 167.9C 80 5.72 400 4 182.0

C 195 2.83 428 9 n.d. 90 5.75 398 4 177.1 C 78 5.35 392 4 173.1 C 79
5.42 390 AwkbRoBi@0312 5.20 424 4 259.6 C 211. 3.28 488pCT/EP2007/053829

-85-
5 B
4
2w 0V
N- N CFs
/&‘ N
FLG
Co.
Prep. L Z R RS
nr.
Q L
66 0.1 [ :@' N - ] .
N - OC .~ o | __
~ | G
85 0,1,2 g N _ -H
) Q
‘86 0.1,2 Bl O -
0.5 HCI N~ \[c])/\ ~H
o)
N ~{CHp)
S . O — I[}[I
8 0,1,3 | P = _ _H
HeC
\ ’r‘
87 0,1 P HO -~ 4F | -H
Y
N
88 0,17 7~ HO._~._ 4F | -H
HeC
B
89 0,1 N o HO - 4F -H
F
B
90 0,1,8 N HO_~. AF | -H
Hac’o
Y
91 0,18 | He 07 N HO_~-. 4F -H
3
Y
92 0,1,5 HN N/ HO -, 4-F -H
HaC




9 n.d. 197 3.01 458 9 n.d. -109- Conp. Nr. Rt (M D+ Procedure
Melting point (C) 71 5.86 392 4 177.1 C 76 5.78 390 4 152.9 C 84 6.34

469 4 177. wdodPasads04 458 9 134.7-136.7 C 94 5. 85 408 lﬂcﬁﬁﬁu@;@aﬂsﬂ.
5.07 - .340.

-86-
5 Fi4
Z & /f\
3
N- N CF,
PEN )\rlq
RG
Co.
Prep L Z --R --R¢
nr.
~
»
_________________ HN- N
93 | 015 3 | RO 4F | -H
Q
CHy
Yy -
94 0’ 1 ’7 N/ HO\/\ S 4-F -H
-
95 0,1,5 AN IN/ HO . 4-F -H
H
Y
96 0,1,7,13 NG AN 4-F ~H
B
25 0,1,7 N F# NZ " 4-F -H
CHs
~
| HaC S~ _
97 0,1,7 N A-R -H
OH
CHgy
ad
HLC. .8
N. = 3 ~.
9% | 015 \g; 4F | -H
H3C’NH'
B
N # HaC S~
99 0,1,5 NH o 4-F ~H
CH
\ ;"
0,1,7 HaC- B 4-F
100 P D H
JHCILH,0 N OH




4 169.8C. 127 7.40 437 7 185.4C 128 5.84 451 4 177.2 C | 129 6.08 465
4 176.3 C 192 5.54 403 4 149.0C 143 4.93 380 4 240.4 C 185 5.12 387 4
181. 3C 83 @olfoddSd 187.2C 187 4.76 399 4 137.3 C 138 fmrlr2007/053829

-87-
5 R
4
Z 6 / \ s
N=N CF
PN O S
L N rl\!
RG
Co. .
Prep. L Z ~R -R
nr. .
’ HsC S~
101 | 0,17 V)l/j el sF | m
- 7. N | _oOoH_____ T
i
HC._S
N. .= 3 ..
102 0,1,7 4.F -H
. OH
s
N HC S~
103 | 01,52 el 4F | -H
NH OH
Y
Nz HoGuS .
104 0,1,5. AF H
L B
N HaC- 3~
105 0,1,6 = 4-F -H
' OH
0
N HaC3 -
106 0,1 == 4F ~-H
\ OH
0
| bl 0
03132:8 o 4-F .
34 e . -H
Hel | 9N HO/U\-" |
i 9
107 | 0,1,2,7 N # HeC AL 4-F -H
CHs H
Xy’ O
108 | 0,127 | NN o | -m
H30 N H




409 4 174.3C 125 5.44 423 4 190.0 C 184 5.00 383 4 158.8 C 186 n.d.

n.d. - 203.9 C 139 n.d.

n.d. - 160.5 C 135 4.70 494 10 113.1-115.1C

175 5. 68 3w #o7389004C 27 5.35 437 4 171.2C 132 5. 99 463pch/Brodordsigzd 1l

88
5 R
3
% s/’ l\ 3
/E_Ig\ 1\2 ©Fs
"y
Lz N ll\]
HS
Co.
Prep L yA -R --RS
nr.
il 9
109 0,1,2,8 N\ HaC . 4F -H
(109 | 0,128 s SN IRt Vg R O - S
CHa H
- O
10 | 0,128 | HaCx . 4 | -m
HeCrg 7 N
) .
| 0128 e oW | Mo | s |
H
\ ‘J
N i
112 0,1,2,5 HsC. N . 4-F -H
H
oW
| X’ 0
13 | 0125 | Hoo A2 HsCu A+ aF | .m
= H
Y 0
114 | 0125 NPZ N HsCuy AN - ar | _m
I
CHg H
Y
HN™ N7 9 \
115 0,1,2 HaCsy -~ 4-F -H
H
Och,
= 3
=
16 | 0,12 P HyGn AN - 2 | m
F H
- O
~
117 | 01,2 :\@\ HGu A .- AF | oH
Cl H
o8 o
28 | 0126 7 HaCu 4F -H
O H




5.05 439 6 236.2 C 100 5.36 422 6 204.6 C 150 6.11 420 4 125.5C 107
5.21 409 4 265.0 C 146 6.66 436 2 241.1 C 152 6.32 408 4 n.d. 178
4. 77 374 Awdkboi1690377 6.05 360 4 150.3 C -110- Conp. MNrres2bi7/053829

-89-
5
4
Z 6 //\
NN % er,
\
N )\ V2
N fl\l
RG
Co.
Prep. L yA -R --RS
nr.
xy” Q
118 0,1,2 N[ - H C/\NJJ\'" AF -H
b | oo _CHa_ ___S.A.._.,H_,. R N
IS IS
s | o012 | o o oSS | 4F | -H
] 1 3 H
CHs CHa
CHa .
120 0,1,2 ﬁ ANJJ\ AT 1
= H
N
~
l O
121 0,1,2 NZ ™0 ANJK/’ 4-F -H
|
CHj H
%
0,1,2,14, | )
61 B26a N ANJK 4aF | -m
N .
OH
Y
0,1,2,14, N .z o)
62 | B26aB26b ANJK/ aF | m
| o H
CHy
\ ’I
N o
122 | 01,14,27 ANJL 4F | _m
HO——CHa N
CH,
| N e}
N
123 0,1,14,27 A\N/lj\/’ 4.F -H
H
HeC
Xy’ 0
=

|
124 0,127 N

C‘\;’u\ 4-F -H




(Mar Procedure Melling point (C) 110 5.48 425 4 255.1 C 130 6. 64 466
7 201.1 C 151 6.11 420 4 207.5C 44 6.03 422 4 165.8C 106 5.75 422 4

n.d. 93 6.@b2dAks@sn. d. - 96 0.99 410 1 126.5 C 92 5. 310053829
179. 0C1

-90-
s R
4
zZ v \
N—N “cF
> )\ 1*—-.2 3
Lo N N
‘ |
HS
Co.
Prep. L Z -R --R®
nr.
2 | 0L ,@ D | u
o)
_______________ e e
D -
31 0,1 l D 4F | -m
' N o
e oH
. \ 3
l H c—f—o ~
N 8 g
30 | 01221 # Chls \(rf\ ar | —m
HaN
: CH
RS 3
| Hac—i—o .
29 | 01,221 N CH 11)/\' 4F | -H
N/
Xy’ Hs§
125 | 01,12 ﬂjﬁ;] HaG SO R T
N 0
v’ He@
126 0,1 » e - 4F ~H
N" CHg I
oy’ He@
127 0,1,7 » Hsc’N " 4-F ~-H
HeC™ N 1
Xy Ha§
I /N P T __
128 0,1,7 H,C P HeC 1(\ 4F H
| e’ HG
129 0,1,7 HsC N et o 48 | -H
CHs; 0
J |
6 | 01221 4 ey | 4F | -m
HaN o




98 5.63 411 4 164.5C 131 4.94 496 6 167.7 C 31 7.42 430 7 180.7 C 29
8.46 477 7 156.1 C 105 5.67 424 4 174.4C 30 7.22. 481 7 151.6C 179
5. 27 385 4wezh160315 4. 53 468 6 207.1 C 47 5.71 390 4pCT/EP2007/053829

91-
5 R
Z /2 / \4
"N-N 2
A ST
L- \N Fl\l - 2
RB
Co.
Prep L Z -R --R®
Ilr'
DR
4130 015 | HCTINTONT | MOy N 4R |
0
I | \ P
HN N7 HaC
131 0,1,5 S Hac’“\n/\*' 4F | -Hm
0\ 0 .
CHgy
i
N = H3(i-:
59 | 0,1,2,21,22 i Hach\n/\—' AF H
A °
Xegha'e!
| Ry Ha?
132 0,1,7 7 HBCzN\”/\f' 4F | -H
O
D
133 0,1,5 AN N HeC™ j]/\«" 4-F -H
H QO
\ ’F
t HgC
Nz x
134 0,1,5 L HaC™ \r(\" 4.F ~H
v ©
O - Hs]'c]q:
135 0,1 EOD HSC/ j‘l/\’ 4F —CH,
O
S
58 | 0,1,10,11 N Ho TN | 4F | -H
9]
NSy Hs®
' Q | N -
. 57 0,1,10 }LN = HyC” - 4-F -H

und
&
o
Q




138.1 C 55 4.63 444 6 166.8C 95 4.88 423 6 n.d. 133 5.07 478 6 150.9
C 148 5.72 394 4 130.9 C 156 n.d. n.d. - 185.8-191.3 C 53 6.50 452 7
190. 2C 121wk HfyABks4 242. 4C 117 5.34 429 4 1992C 69 5. dddmfornsas

92
5 B
4
Z 6/ ‘,\
—N ~cF
— 3
L/&\ %N L
N
RG
Co.
Prep. L y/ -R RS
nr. -
i HsC_HN =
it
136 | 2501 1 N | CH O | 4F | -H |
Hac HN -
| " o1 il “3°>é; jc])/\
137 0, Ne o s 4F | -H
. . _hdf’o r"
. \ - .
| H2N o]
53 0,1, 12,20 No = CH, 4-F -H
| e HaC~_ _-(CH,)
16,17,1,2, 3 2~
43 N~ il 4.7 -H
18,7 0
CHs
l Xy (]3H3
16,17,1,2, .
42 87 N He Ny e 4 |
| CHg 0
[ X’ CHa
16,17,1,2, .
68 18 . N o HSC/NT(CHZ)S .~ 4_F __H
Ci &
Xy’ HOw N
l 3 ~T
138 | 0,1,23,12 P \g’ 4-F -H
e H
| Hacvo\[rN\/\
139 | 0,1,23,7 N F# o 4F -H
GHg
I g H.C._ O H
I ~T
Nz
140 0,1,23,7 . \g/ 1 4F -H
- P~N
I o HBC—WHV/-.~
54 0,1,23 N7 L 4-F ~H
Cl '




6 n.d. 198 5.65 390 4 n.d. 200 5.15 403 4 227.0C 46 6.77 417 7 244.9C
60 0.99 452 8 n.d. 59 1.32 548 8 182.4C Conp. Nr. Rt (MR +
Procedure W foingsei nt (C) 140 6.14 479 4 147.2C 28 5. d%/é@607/053829

-03.
5 R
4
S
NN )=/ CR
"y 2
L N ri"
RE
Co.
Prep. L Z --R -R®
nr.
Y 9
27 | o173 | N ._Hac%wf (CHas-., | 4F ~H
CHg H
. H,N
i [ Sy 2/
HO-
55 0,1,19 N N© L 4F -H
Gi mixture of B/Z
- H30>\
| N '
6 | 0,1,12,20 @ N:’ ,\l\/. 4-F —H
O e
il —<OHN
141 | 0,1,19,12a N 2 HaC \NJ\/\ 4-F -H
e’
I\l - _{O“N
37 0,1,19,5 Hyc—& | 4-F -H
_NH N/‘\/ .
HsC
it O~N
56 | 0,1,19 N7 e 4F | -H
N S
c
142 0,1,2 03 o™ !,:,IJK 5-Br —H
_\ ‘l
| HO N ~
143 0,1 Q T 4-0CH, | --H
Y
No =
44 0,1,13,7 Fe—- 4-0CH; | -H




4 246.8C 149 5.98 423 4 n.d. 39 6.68 393 7 165.1 C 36 4.60 392 6
277.5 C 56 7.88 468 7 117.4C 37 5.78 463 4 188.7 C 40 5.14 390 4 n.d.
174 6. 93 4@ 760748%07C 35 0.75 403 1 221.6C 190 5.99  pCI/EP2007/053829

94-
5 R
4
2 s
N=N CF
\ = 3
X )\ T 72
HS
Co. ¢
Prep. L Z -R ~R
nr.
i I = -7 H3cl:
daa | ont | N ety T | aock | - |
CHs 0 .
; HaC |
| B 4 3
145 0,1 NeAg HaC 1/\ 4-OCHs | ~H
» ?
s
146 0,1,2,5 HaCo " 5-0CH; | -H
H
H;,C’NH
Y
N.# o)
147 0,1,2 NH HO\/\N)R/ 5-0CH; | ~H
I i |
HO

Table 2 : Compounds prepared according to the Examples.

y4
My QO’CF3

N
H
Co.
Prep. L zZ
nr.
<
[ HQC S ~ e
148 | 017 '@ Y
OH
CH,
hd
: HaCoS
N s -
149 | 0,15 Z SNH - il
OH
CHa
® HO A
150 | 0,17 P
N OH




434 7 134.2 C 120 5.36 435 4 251.0C 58 6.20 464 7 n.d. 141 5.67 434 4
140.3 C 191 7.30 441 7 194.4C 99 6.29 425 7 n.d. 193 5.94 446 7
158. 2C 103wo.#H&Awb37 176.5C 104 6. 74 451 7 145. 8C 126 pCT/EP2007/053829

-95.
Z
N Q‘O’CFS
A\
-~
L N ﬁ
Co.
Prep. L Z
nr.
Y
0,1,7 N HaC B~
151 “
HCl OH
N
152 | 0,1,13,7 TN
Sy 0
N.__# .
153 | 0,125 NH HaCu ,
CH, H
Y I
154 | 0,12 N HyCw -
F H
| 2 Q
155 | 0,1,2,7 N Hac\H .-

(@] . 0
156 | 0,12 E:@ HaCu -~

O H

0 -

(X 3
157 | 01,2 N HgC-. s

O . O
s | o1z | D A
o HC N
3%~ -

_ H
HaG™°
) e
OO | L
160 0,1,2 . -
N HeC” N
CHa

O - Hs(l: O
161 | 012 E D oMy
s H




5.45 437 4 171.5C 49 6.87 390 7 n.d. 50 7.09 374 7 147.8C 134 6. 42
478 7 219.8C 158 5.37 464 6 188.7C 45 7.71 431 7 219.3C 189 5.76 420
7 166.7 C WifbyQA%0d69 6 211.2C 157 7.67 463 7 222.4 C per/ppao07/osiss

-96-
z
N Q ath
I N H
Co.
, Prep. L yA
nr.
- o
162 | 012 ANJK
' H
[ S [ _H_ac_/c_)_.. S R _
HsC | 7
163 | 012 o ANJ\
0 : H
HeC
i o
164 | 0,127 N 7 ANJ\
CHa H
: 0 -
| O | A
165 | 012 \ N
CHq H
. . O
166 | 0,1,2 E D Q\NJ\,—
0 HsC H
. -7 HaG
167 | 01,9 HoN HoG™ Y
; o)
Xy’ Hay
168 | 0,1,12 >l Ha g
0

Table 3 : Compounds prepared according to the Examples.

a3 R
4

Z 2/ / \
/E_b\i\ =~

"y
L N H 6
Co.
Prep. L Z R

ar.

18 0,1 /Q ~CH;, -
cl cl




165 7.83 489 7 168.0 C 160 8.02 491 7 153.3 C 159 4.60 480 10

182.5-186.1 C -112- Conp. Nr. (Ma) Procedure Melting point (C). 188

6.64 417 7wiPRoB116»210 n.d. n.d. 201.5 C 203 n.d. n.d. perRidbirdsiz202
5.28 437 4 243.0 C
7.
3
4
z\ 2//\
N—N o >
A\
A TS
I N H
Co.
Prep. L yA R
. nr.

17 0,1 @ HO -~ 2-Cl, 5 -Cl
S L __uhl_*;\.:’___ L Ty
i4 0,1- N o Ny 2-Cl, 5 -CI

| - 2-0CHa,
15 0,1 g HO_~-. :
a 4-OCH,, 5-Cl
N -
HC | P
169 09137 3 N HO\/‘. s 4-F
CHs
Y
170 0,1,8 RO~ 4-F
HeC™ 07 N
Y
171 0,1,7 N HO -, 4-F
[ e H.C. S
3 e
49 | 01,1427 HO A\ 7 bl 3B, 4F
HaC OH
CHg
Y
N~ HaC S~
39 0,1,5 \I/ 3-F, 4-F, 5-F
rNH OH
CHg
Y HsC. & _
50 | 01427 HsC N 3.F, 4 F
OH
0
41 0,1,14,15 - = 3-F, 4-F
HaC N A
0
Y@/
[
O s H30 S ~.
a0 | 0114 hll 3F, 4.F
o OH
CH3 oo




61 6.80 451 7 242.2C 68. 8.00 471 7 168.8 C 162 4.58 448 10

196. 5-206. 2C 163 4.51 478 10 192.7-195.3 C 119 4.73 482 10

215. 0- 219. {0 A7/ fisshs N. d.

435 4 223.5

146.9 C 43 n.d. n.d. - 124. 1p&GR&bs3be
C 142 9.14 604 7'
-08-
3
4
Z\ 2 /l \
N—N 5
A\ >\N1 \6
L N H
Co.
Prep. L z R
K.
H30 P
P HyCu 8.
172 0,1 N .~ \K 3-F,4-F, 5-F
OH
_________________ - __G]__.._.__.__-__________ e e e = = = - -
]
i N / HBC 3 ~u
173 0,1,5a 3.F, 4-F, 5-F
v/NH OH
QT | rege
174 | 0,1,14,15 N N 3-F,4-F
OH
o}
B
HiC. S
N 3 -~
175 0,17 7 3-F, 4-F
OH
S’
N| > F.c_ R
k) e
176 | A20,152 L, b 3F,4F
r OH
i
177 0,1,13,7 P 3.F, 5-F
-
N i
178 0,1,2,5 HaCs .- 3:F, 5.F
_N H
HsC
\ ,-"
N| 0
36 | 01254 7 HC. A\ -” | 3F4F5F
N H
HaC
B 0 '
N 3-NHCH,, 4-F,
35 | 01254 7 HsCu AN~ s
N N 5.F

L
@
Q




n.d. 205 5.54 443 4 224.8C 206 5.73 457 4 229.1 C 207 5.08 473 4
219.7 C 26 5.51 443 4 227.2C 167 1.01 453 1 157.1 C 172 8.35 398 7

200. 0C 209w fbdd®s4 182.2 C 204 5.14 443 6 260.1 C 11L& HrrbfortRkao

-99.
a/ﬂ 4
T T
h\
X 8
Co.
Prep. L Z R
Hr.
O
179 0,1,7,2 HaCu (AN 3-F, 5-F
| P A . U .
O
180 0, 1 ,2,5 NH Hac/\N/u\,“ 3"F, 4-‘-].—“, S'F
H
CH,
X
N| e 0
3-NH(CH,CHy),
181 | 01254 A~ .-
I/NH HeC™ N 4-F,5-F
CH,
. HaC
182 0,1 No HaC \n/\— 4-OCH;
0
, HaC
Y N -
183 0.1 N G Y 3-CN
‘ 0
i Xy HS?
184 0,17 N7~ Hye < | 3CHy, 4F
" CHs 0
N HSE
185 0,1,7 N HeG 3-F, 4-F
CHa 0
i Xy’ HaG
186 0,17 N~ e - 3.CN, 4-F
‘ CHa 0
| Y HsG
187 | 0,17 N7 Ho YN | 3-0CH, 4F
CH, 0




4 238.6C 62 7.67 465 7 204.6C. 212 4.90 435 11 214.2-223.5 C 176 6.64

429 7 n.d. n.d

mel ting powatzoetasges Nr.
347 1 140.5-142.0

(C) 14 0.96 348

not determ ned Table 6b: LCMS data -
Rt (MD) Procedure Melting poi nictifprooksskz®7
(M-1)-

~100-

-113- Conp. Nr.

(ML1)" and

Procedure Melting point

R4

z

o~
YZ

3
\ 2@
N— i 5

N
Co.
Prep. L Z R
nr. -
=’ - HsC
. ! . | sochH,4F,
188 0,1,7 Z HeC~ \[(\ or
S S Y CHg— — — oo O oo .
Y|
N -7
189 0,1,5 HaCo\ P HC™ Y 2F,4F,5-F
H o)
(Y7 | o
IN "
190 0,1,5 e N7 N HaC \n/\- 2-F, 4-F, 5-F
H o
Xy’ HaG
N -
191 0.1 | g . 3.F, 4-F
FC7 N 3 lr\
s - HaG
. 3-CH,
192 0.1 N HaC'N\ﬂ/\’ 4—1:3
Cl o
AT =
/N - 5
193 0,135 NN HaC \ﬂ/\ 2-F, 4-F, 5-F
H o
0 - HaG
194 0,1 [ :@ Wedh -~ 3F
o 0
0 .- HaC
195 0,1 E D HaC g 3-Cl
o o
© g i 2-Cl
196 0,1 [ D o "
o 8 7(13/\ 5-OCH;
© g ney 2-OCH.
197 0,1 [ HoC™ a >
) o 5-Cl




1 163.4-165.2 15 0.86 374 1 207.2-207.9 13 1.07 442 1 179.9-182.1 16
0.93 348 1 158.2-159.0 20 1.03 428 1 203.6-206.4 2 0.93 348 1

179. 1- 180. ¥olRoH18h3361 271.0-272.1 9 0.98 375 1 212. YpikerburdsHhed
405 2 188.3-190.3 11 0.83

-101-

Table 4 ;: Compounds prepared according to the Examples.

o F
£

Z\
n
-
N H
Co.
Prep. L Z
nr.
\ " .
| HaC 8 . _
- 198 - ___0;1.,:7 N R || -~ R S
OH
CHg
[ | e’
199 0,1,5 rNH OH
CHg
-
| 0]
200 { 0,127 N~ HCx, -
CHg H
~
N I
201 | 0,1,2,7 E N
CHs H
Hac . D
\
202 | 01,27 N HaCo A -
cl H
’ I N H4C. i
203 0 1 2 Kb -
113 N
NS H
[ i
46 0,1,2,7 Hac/\N .
CHg H
i o
N -
204 28,0,1,2 = Hy o N .
- H
Y 9
26 0,1,2 N NJL»"
CH, H
\ 'J
[ )
205 | 0,12 Nz (:X\N,ﬂ\v,'
CHg H




389 1 n.d. 4 0.95 403 1 164.2-174.2 21 0.86 418 1 225.5 1 1.05 432 1
206.2-207.1 10 4.84 432 3 175.2-176.5 8 0.98 470 1 152.9-154.9 12

0.99 446 1w fo7Rsdks02 460 1 213.9-215.0 6 1.03 460 1 185pdprb@fisfind2

-102-
o F
Z, %F
/E—g\ °
-
L N H
Co.
Prep. L Z
I,
: | ~.- o
206 | 01,2 N O\N)K
o s omm e fo o o o — - - — — e _.6H3.. —_————mem e mn _,.._._.__._..H_ [ —
R’
| RS
207 0,1,2 N~ N~ ST
RS H

CHj
| G d
208 0,1,2 N. 7 > N,IJ\,

CHa H
. HaC
it N -
33 0,1 Q HyC TI/\'
o)
S . HaGC
45 | 017 N HeC g
CHg o
HaC N - Heg
209 | 0,17 N~ Wenh .
CHy 0
SVt My
210 0,1 NI P HSC’N o




0.97 417 1 196.5-197.2 23 1.00 446 1 n.d. 24 0.91 419 1 184.2-188.1 7
5.71 382 4 n.d. 52 5.16 '362 6 147.2C 85 5.10 429 6 182.2C 86 4.75

445 6 n.d. whhoh1dR3449 6 n.d. 88 5.70 394 4 183.0C  per/EPI007/053829

-103-

Table 5 : Compounds prepared according to the Examples.

Comp.
mp Prep. Strucfure
HI.
Tt B e waid
212 0,1
SN
(4

C. Compound identification
5  For LCMS-characterization of the compounds of the present invention, the fellowing

methods were used.

General procedure A
The HPLC gradient was supplied by an Alliance HT 2790 (Waters) system comprising

10 aquaternary pump with degasser, an autosampler, a column oven (set at 40 °C), a di-
ode-array detector (DAD) and a columm as specified in the respective methods below.
Flow from the column was split to a MS detector. The MS detector was configured
with an electrospray ionization source. Mass spectra were acquired by scanning from
100 to 1000 in 1 second using a dwell time of 0.1 second. The capillary needle voltage

15 was 3 kV and the source temperature was maintained at 140 °C. Nitrogen was used as
the nebulizer gas. Data acquisition was performed with a Waters-Micromass Mass-
Lynx-Openlynx data system.

General procedure B
20 The HPLC gradient was supplied by a Waters 1512 pump with a Waters diode-array
detector (DAD) with Gilson 215 autosampler and a column as specified in the respec-




170 4.67 342 6 162.2C 169 4.68 340 6 135.1 C 91 0.95 410 1 157.9 C
144 4.87 447 6 177.2C 54 6.00 508 4 n.d. 101 5.36 420 6 n.d. -114-
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tive methods below. Flow from the column was split to a MS detector. Ionisation was
either electrospray or APCI depending on type of compound. Typical electrospray con-
ditions use a capillary needle voltage of 3.5 kV and a cone voltage of 25 V. The source
temperature was maintained at a temperature between 120-150 °C (the exact tempera-
ture was determined on a compound-by-compotnd basis). Typical APCI conditions use
a corona discharge current of 17 LA and a cone voltage of 25 V. The source tempera-
ture was maintained at 140-160 °C (the exact temperature was determined on a com-
pound-by-compound basis). The desolvation temperature was 350 °C. Mass spectra

“Were acqgnited by scannifg from 100 to 650 of 1000 when feqiired, for examplé in -

second using a dwell time of 0.1 sec. Nitrogen was used as the nebulizer gas.

|
General procedure C
The LC gradient was supplied by an Acquity UPLC (Waters) system comprising a bi-
nary pump, a sample organizer, a column heater (set at 55 °C), a diode-array detector
(DAD) and a column as specified in the respective methods below. Flow from the col-
umn was split to a MS detector. The MS detector was configured with an electrospray
ionization source. Mass spectra were acquired by scanning from 100 to 1000 in 0.18
seconds using a dwell time of 0.02 seconds. The capillary needle voltage was 3.5 kV
and the source temperatire was maintained at 140 °C. Nitrogen was used as the nebu-

lizer gas. Data acquisition was performed with a Waters-Micromass Mass-
Lynx-Openlynx data system.

General procedure D

The HPLC gradient was supplied by an Agilent 1100 module comprising a pump, a
diode-array detector (DAD) (wavelength used 220 nm), a column heater and a column
as specified in the respective methods below. Flow from the column was split to a
Agilent MSD Series G1946C and G1956A. MS detector was configured with API-ES.
Mass spectra were acquired by scanning from 100 to 1000. The capillary needle volt-
age was 2500 V for positive ionization mode and 3000 V for negative ionization mode.
Fragmentation voltage was 50 V. Drying gas temperature was maintained at 350 °C ata
flow of 10 //min.

C.1 LCMS - Procedure ]

In addition to general procedure A: Reversed phase HPLC was carried out on a
Chromolith (4.6 x 25 mum) with a flow rate of 3 ml/min. Three mobile phases (mobile
phase A: 95 % 25 mM ammoninmacetate + 5 % acetonitrile; mobile phase B: acetoni-
trile; mobile phase C: methanol) were employed to run a gradient condition from 96 %
A,2%Band2 % C,t049 % B and 49 % C in 0.9 minutes, to 100 % B in 0.3 minutes



114 4.56 422 6 260.8 C 113 4.49 422 6 256.6C 147 4.12 494 6 n.d. 97
4.93 394 6 145.2C 102 5.30 -420 6 -n.d. 108 . 4.47 407 6 247.1C 155
4.92 431 owlzoDGsda4 4.98 447 6 172.3 C 153 4. 58 420 GpCr/EP2007/053829
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and hold for 0.2 minutes. An injection volume of 2 pl was used. Cone voltage was 10 V

for positive ionization mode and 20 V for negative ionization mode.

C.2 1LCMS - Procedure 2

In addition to general procedure A: Reversed phase HPLC was carried out on an Xterra
MS C18 colurnn (3.5 wm, 4.6 x 100 mm) with a flow rate of 1.6 ml/min. Two mobile
phases (mobile phase A: 70 % methanol + 30 % H,O; mobile phase B: 0.1 % formic
acid in HyO/methanol 95/5) were employed to run a gradient condition from 100 % B

10°5°% B 95 % A'in 12 mimites “An injettion volirhe of 10 pl was ussd:

Cone voltage was 10 V for positive ionization mode and 20 V for negative ionization

3

mode,

C.3 LCMS - Procedure 3

In addition to general procedure A: Reversed phase HPLC was carried out on an Xterra
MS C18 column (3.5 pm, 4.6 x 100 mm) with a flow rate of 1.6 m/min. Three mobile
phases (mobile phase A: 95% 25 mM ammoniumacetate + 5 % acetonitrile; mobile
phase B: acetonitrile; mobile phase C: methanol) were employed to run a gradient con-
dition from 100 % A to 50 % B and 50 % C in 6.5 minutes, to 100 % B in 1 minute,
100 % B for 1 minute and rcequilibrate with 100 % A for 1.5 minutes. An injection
volume of 10 pl was used. Cone voltage was 10 V for positive ionization mode and 20

V for negative ionization mode.

CA4 LCMS - Procedure 4

In addition to general procedure A: Reversed phase HPLC was carried out on an Xterra
MS C18 column (3.5 ym, 4.6 x 100 mim) with a ﬂ‘ow rate of 1.6 ml/min. Three mobile
phases (mobile phase A: 95% 25 mM ammoniumacetate + 5 % acetonitrile; mobile
phase B: acetonitrile; mobile phase C: methancl) were employed to run a gradient con-
dition from 100 % A to 1% A, 49 % B and 50 % C in 6.5 minutes, to 1 % A and 99 %
B in 1 minute and hold these conditions for 1 minute and reequilibrate with 100 % A
for 1.5 minutes. An injection volume of 10 Wl was used. Cone voltage was 10 V for

positive ionization mode and 20 V for negative ionization mode.



208.6 C 154 4.51 409 6 192.2C 116 4.44 411 6 249.5C 109 4.42 423 6
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C.5 LCMS - Procedure 5

In addition to general procedure B: Reversed phase HPLC was carried out on a Waters
Kterra MS 5p C18 column (4.6 x 100 mm; plus guard cartridge) with a flow rate of

2 ml/min. Two mobile phases (mobile phase A: water with 10 mM ammonium bicar-
bonate; mobile phase B: acetonitrile) were employed to run a gradient condition from
95 % A t0 95 % B with a flow rate of 2 ml/min in 3.5 minutes and hold for 2 minutes.
Typically, injection volumes of between 2 pl and 7 pl, inclusive were vsed.

C.6 TCMS - Procedure 6 -

In addition to general procedure A: Column heater was sct at 60 °C. Reversed phase
HPLC was carried out on an Xterra MS C18 column (3.5 um, 4.6 x 100 mm) with a
flow rate of 1.6 ml/min. Three mobile phases (mobile phase A: 95% 25 mM ammoni-
umacetate + 5 % acetonitrile; mobile phase B: acetonitrile; mobile pbase C: methanol)
were employed to run a gradient condition from 100 % A to 50 % B and 50 % C in 6.5
minutes, to 100 % B in 0.5 minute and hold these conditions for 1 minute and reequili-
brate with 100 % A for 1.5 minutes. An injection volume of 10 j1l was used. Cone volt-
age was 10 V for positive ionization mode and 20 V for negative ionization mode.,

C.7 LCMS - Procedure 7

In addition to general procedure A: Reversed phase HPLC was carried out on an
Xbridge C18 column (3.5 pm, 4.6 x 100 mm) with a flow rate of 1.6 ml/min. Two mo-
bile phases (mobile phase A: 70 % methanol + 30 % H,O; mobile phase B: 0.1 % for-
mic acid in HyO/methanol 95/5) were employed to run a gradient condition from 100 %
Bto5 %B+95% A in 12 minutes. An injection volume of 10 wl was used.

Cone voltage was 10 V for positive ionization mode and 20 V for negative ionization

mode.

C.8 LCMS - Procedure 8

In addition to general procedure C: Reversed phase UPLC was carried out on a bridged
ethylsiloxane/silica (BEH) C18 column (1.7 pm, 2.1 x 50 mm) with a flow rate of 0.8
ml/min. Two mobile phases (mobile phase A: 0.1 % formic acid in H;O/methanol
95/5; mobile phase B: methanol) were used to run a gradient condition from 95 % A to
5% A, 95 % B in 1.3 minutes and hold for 0.2 minutes. An injection volume of 0.5 pt
was used. Cone voltage was 10 V for positive ionization mode and 20 V for negative

ionization mode.



6 n.d. 122 7.53 477 7 174.0C 123 7.75 461 7 213.2C 208 7.26 457 7
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C.9 1L.CMS - Procedure 9

In addition to general procedure D: Reversed phase HPLC was carried out on a YMC
ODS-AQ S-5 um, 12 nm column (2.0 x 50 mm) with a flow rate of 0.8 ml/min. Two
mobile phases (mobile phase A: water with 0.1 % TFA; mobile phase B: acetonitrile
with 0.05 % TFA) were used to run a gradient condition from 90 % A and 10 % B to
100 % B in 3.4 minutes and hold for 0.1 minutes. Typical injection volumes of 2 pl
were used. Column temperature was 50 °C.

C.10 LCMS = Procedure 10

In addition to general procedure D: Reversed phase HPLC was carried out or a
YMC-Pack ODS-AQ, 50x2.0 mm 5ptm eolumn with 2 flow rate of 0.8 ml/min. Two
mobile phases (mobile phase A: water with 0.1 % TFA; mobile phase B: acetonitrile
with 0.05 % TFA) were used. First, 90 % A and 10 % B was hold for 0.8 minutes.
Then a gradient was applied to 20 % A and 80 % B in 3.7 minutes and hold for 3 min-
utes. Typical injection volumes of 2 pl were used. Oven temperature was 50 °C, (MS
polarity: positive)

C.11 LCMS - Procedure 11

In addition to general procedure I: Reversed phase HPLC was carried out on a
YMC-Pack ODS-AQ, 50x2.0 mm 5um column with a flow rate of 0.8 ml/min, Two
mobile phases (mobile phase A: water with 0.1 % TFA; mobile phase B: acetonitrile
with 0.05 % TFA) were used. First, 100 % A was hold for 1 minute. Then a gradient
was applied to 40 % A and 60 % B in 4 minutes and hold for 2.5 minates. Typical in-
Jection volumes of 2 pl were used. Oven temperature was 50 °C. (MS polarity: posi-

tive)

Melting points

Melting points were determined with a DSC823e (Mettler-Toledo), a Buchi melting
point apparatus or a WRS-2A digital melting point apparatus (Shanghai Precision and
Scientific Instrument Co. Ltd). Values are either peak values or melt ranges, and are
obtained with experimental uncertainties that are commonly associated with this ana-

lytical method.

Optical rotation

The optical rotation was measured using a polarimeter. [c]p>° indicates the optical rota-
tion measured with light at the wavelength of the D-line of sodium (589 nm) at a tem-
perature of 20°C. MeOH was used as the solvent. The cell pathlength is 1 dm. Behind




-115- Conp. Nr. Lain" concentration 100 - 29.43 C = 18.18 ng/5 m 101
+ 34.48 C = 20.30 ng/5 m 102 +40.41 C = 20.29 ny/5 rol 103 +41.18 C

= 17. 12 nukvp b8+ 39.08 C = 18.68 ny/5 m 105 + 39. 86rfrss0ARsdd
mg/5 m 149 + 62.53 C = 18.47 ng/5 m 150 +34.86 C= 18.79 mM nal 151

-17.40 C = 20 98 ng/5 m 49 +41.74 C = 1§25 mg/5 nl 39 : +5133 C =
22.81 ng/5 mM 50 +38.10 C = 23.36 ng/5 m Z?l +44.05 C = 20.43 ng/5 m
172 the actual value the concentration of the solution which was used to measure the optical

rotation is mentioned.

Table 6a: LCMS data — (MH)" and melting points

5
C;Izp. | R; | (MH)"| Procedure pI:f:lttl(l:(g:)

18 235 | 319 5 193.0-194.0 °C
64 1.04 | 359 1 155.9-157.1 °C
82 099 | 478 1 166.3-168.3 °C
87 508 | 368 4 171.1 °C
73 567 | 380 4 165.4 °C
183 | 427 | 367 4 150.3 °C
168 | 552 | 421 4 1784 °C
182 | 442 | 362 4 1943 °C
33 527 | 417 4 2164 °C
81 573 | 435 6 1492 °C
75 569 | 393 4 164.2 °C
74 620 | 408 4 159.0 °C
38 563 | 435 4 167.4°C
48 554 | 419 4 169.1 °C
136 | 555 | 437 4 217.7°C
194 | 266 | 412 9 114.3-116.30 °C
72 5.63 | 380 4 160.0 °C
77 | 557 | 435 4 145.6 °C
70 561 | 378 4 167.9 °C
80 572 | 400 4 182.0 °C
195 | 2.83 | 428 9 nd.
90 575 | 398 4 177.1°C
78 535 | 392 4 173.1°C
79 542 | 390 4 158.8 °C
112 | 520 | 424 4 . 259.6°C
211 .| 328 | 488 9 nd.
197 | 301 | 458 9 n.d.




+ 46.06 C = 22.58 ng/5 M 174 + 33.80 C = 19.82 ng/5 mM 175 + 49.60 C

i

A) b5Stable

20.06 ng/5 mM 176 +52.31 C = 10.80 ng/5 nm 198 + 40.73 C = 20. 87

ng/5 M 19¢gtAd7 A8 = 23.55 ng/5 ni
Exanple D.1 a: Ca2+ flux imaging (FLIPR) (protocol
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particul ar, of ¢cDNA clones encoding the man_a7 wild-type sequence
(ha7-wt nAChR) Compl Ywhi ch {he CO ing region|is plmﬁglgdovmstream of
a pronoter resujtsyin 1heR¢apJ€Hiﬁn,eP@bCEﬂumt onal Z" on the
Surface Of the |u||||u|= ;Y hn:\l S- S fnhhnl qn h::c W‘ (I nrl a-
power ful neans pf @&bksepss.Bf h&92u1ct| od of aff wil d1-7tm|cre: prot gin.
G ven 10 the flact,fha Ca perngabi TTfy of the a7 nicdatinic
receptor preferpentialy $2§n lraéq‘n Ci nm?" fl llgﬁsmu@igufgj_ng_cf Ca2+
flux through the hg/-w ALhR s4mb|y exgressed in t1|‘7$7@tl4C1 cgll lin
was used as a fiTSt_TMEANS O [ assay| Ng _nmoaduratpr activity of e
compounds of the dP8seht3Phvbntionl wWo%2007/ 118@@%5@'@5@3@007/ 053829
-116- Materials a)gﬁssays @yf f egpgHanks b|4ffered sal |1@g &@I utiorl (HBSS,
I nvi trogen, Belgi unl, Fememtediwth— 10—V HEPES | mvitrogen,
Bel gi um), CaCl fi_ a7 conhtrati oA of 5 v 063% 6Bovi nd serum
al bumn (Si gma-AI deychl Nvgo Bel giuny, 2. nM pr oben Si gma-]Al drich
NV, Bel gi ur’r) . \.,a?u nysSen i?jr Ve dyc 5 Foo—4AM g?tjju—rg—‘:\!‘v’l (l‘v’bl ecul ar
Probes, USA) was d28so| Vet i n 4NBQ cont i ni ng 10% RIW2 °Coni ¢ 4ci d
(Mol etul ar Prohes ISA ai v, st ock ,sol ut|i on s al ljquot ed
10 and stored gt q%%JC 'ntl:jg. .laffsesfEl 1se—Or—the '*m'wﬂbgg expedi ment
Fl uo- 4AM st ock vvaéS'Zlef rdsided o diluted in M F129. ()I°GtV| trogen,
Bel giun) to giVe njc rgltlon gf 4 qd) 96- [ plates
BD Bi ocoat pol iﬂ s+ ‘,4'% e pLa-(—MBI—QSLl ences,
Bel gi um 15 d) Cat£85 um f3.1% |mexsgurlenment 4A Fl Jori netigi.g °cmagi ng Pl at e
Reader (FLI PR, [Mol gculla Vi C lor por at 1 on,[ Sunn USA) {was
used to neasur E_i__;:@y_am:lq ar @?DP-PR| clrum fllux sj é%i Scl\/hthm 20
Monol ayers of ha718t nAQth exmo@ssli ng cells vere gnoywwern mul §i-wel |
plates, in partic bl ack-|Is d, Transpar ent bottomed 96 wef| |
pl ates coated Wt H£€n| y-5€Fi‘L3I yci%§ flor 24%*haur g pri 0748 *Coadi ng with a.
fl uorescent callci yyg i rdiscat qr,42n (@ par4icul 3r embqgp geat | oadi ng
with fluo-3 or [TTUo-4AMfOr [UP_LO (90 MUt ES,[ 11T aiT_EevVEN Nore
particul ar embadi Aht || 309 g Wt H £l uot 4AM flor upl8H8&B ni nufes, and
in a preferred|25jggrbqdig@nt] I padiing with fl go- 4Al\/b@3§§o@p to 60
m nut es. PAM ag¢tivity (was_ugtecteq i reat—tiyme—by—apptytng—the
compounds to be t &% ed ttf.t He Nbaded cetls allong wiléth5&Ca7 ni¢otinic
receptor agoni st ¢Hg i rg46RNgt ail noni t qgi ng of 113.1-115.1 °C

175 5.68 372 4 1314 °C

27 535 437 4 171.2°C

132 5.99 463 4 177.3°C

111 5.05 439 6 236.2 °C

100 5.36 422, 6 204.6 °C

150 6.11 420 4 125.5°C

107 5.21 409 4 265.0°C

146 6.66 436 2 241.1°C

152 6.32 408 4 n.d.

178 4.77 374 4 247.0 °C

177 6.05 360 4 150.3 °C
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128 7.3 3494 B 195 7.1 2918 B 162 7.1 1703 B 133 7.0 1846 B 142 7.0
3308 B 130 7.0 3607 B 160 6.9 2343 B 110 6.9 1606 B 197 6.9 2583 B 59

6.8 669 B Wehbrfisa34l B PCT/EP2007/053829
-112-
C;’:P' R, |(MH)*| Procedure pﬁ;‘:‘(’:ﬁ)_

188 6.64 417 7 199.8 °C
210 n.d. n.d. - 201.5°C
203 n.d. nd, - 231.3°C
202 5.28 437 4 243.0°C
61 6.80 451 7 2422 °C
68. | 8.00 |. 471 7 168.8 °C
162 | 458 | 448 10 196.5-206.2 °C
163 451 478 10 192.7-195.3 °C
119 4.73 482 10 215.0-219.2°C
42 n.d. n.d. - 146.9 °C
43 n.d. n.d. - 124.1 °C
201 5.36 435 4 223.5°C
142 0.14 604 7 n.d.
205 5.54- 443 4 2248 °C
206 573 457 4 229.1 °C
207 5.08 473 4 219.7 °C
26 5.51 443 4 22712°C
167 1.01 453 1 157.1°C
172 8.35 398 7 200.0 °C
209 5.55 445 4 182.2°C
204 5.14 443 6 260.1 °C
118 5.17 423 4 238.6 °C
62 7.67 465 7 204.6 °C .
212 4.90 435 11 214,2-223.5 °C
176 6.64 429 7 n.d.

n.d. = not determined

Table 6b: LCMS data — (MH)" and melting points

C;I:P- R, (MH)' Procedure p?;itl(l:f:)

17 0.97 347 1 140.5-142.0




58 6.8 2777 B 180 6.8 2542 B 6 6.8 9502 A 158 6.8 2601 B 5 6.7 2106 B
82 6.7 2100 B 83 6.7 3386 B 144 6.7 2404. B 127 6.7 4738 B 145 6.7

1145 B 166w@ 20072018503 B PCT/EP2007/053829
-113-

C;?p. R: MHY Procedure pIZ::ltt](?i)
14 0.96 348 1 163.4-165.2
15 0.86 374 1 207.2-207.9
13 1.07 442 1 179.9-182.1
16 0.93 . 348 1 158.2-159.0
20 1.03 428 1 203.6-206.4
2 0.93 348 1 179.1-180.0
i9 | 094 | 361 1 271.0-272.1
9 0.98 375 1 212.9-214.0
3 9.69 405 2 188.3-190.3
11 0.83 389 1 n.d.

4 0.95 403 1 164.2-174.2
21 0.86 418 1 225.5

1 1.05 432 1 206.2-207.1
10 4.84 432 3 175.2-176.5

8 0.98 470 1 152.9-154.9
12 0.99 446 1 n.d.

5 1.02 460 1 213.9-215.0

6 1.03 460 1 195.7-196.6
22 0.97 417 1 196.5-197.2
23 | 1.00 446 1 nd,
24 0.91 419 1 184.2-188.1

7 5.71 382 4 nd.
52 516 | 362 6 147.2 °C
85 5.10 429 6 182.2 °C
86 475 445 6 n.d,
137 5.39 449 6 n.d.

88 5.70 394 4 183.0 °C
170 | 4.67 342 6 162.2 °C
169 4.68 340 6 135.1 °C
91 0.95 410 1 157.9 °C
144 4.87 447 6 177.2 °C
54 6.00 508 4 n.d.
101 5.36 420 6 n.d.




94 6.6 3569 B 1 6.6 2789 B 111 6.6 4120 B -12 1- Conp. M. pECso %
efficacy Protocol 84 6.5 4326 B 155 6.5 4060 B 194 6.5 2154 B 210 6.5

3926 B 85 wox069Q%0B 62 6.5 2706 B 190 PCT/EP2007/053829
-114-

C;I:p' R, (MY Procedure pﬁ:l:l(?g)
89 5.40 384 4 1494 °C
114 4.56 422 6 260.8 °C
113 4.49 422 6 256.6 °C
47 | 412 494 6 nd.
97 4,93 394 6 145.2 °C
102 5.30 420 6 nd. -
108 . | 447 407 6 247.1°C
155 4.92 431 6 217.0°C
124 4.98 447 6 1723 °C
153 4.58 420 6 208.6 °C
154 4.51 409 6 1922°C
116 | 4.44 411 6 249.5 °C
109 4.42 423 6 2348 °C
199 5.28 417 6 167.9°C
180 5.07 418 6 259.6 °C
41 4.69 387 6 186.1 °C
181 0.88 443 1 192.8 °C
164 5.06 431 6 1607 °C
173 5.22 403 6 n.d.
122 7.53 477 7 174.0°C
123 7.75 461 7 213.2°C
208 7.26 457 7 253.8°C
166 5.50 488 6 219.3°C
161 4.93 505 6 n.d.

n.d. = not determined

Table 7: Optical Rotation data

Comp. Nr. [edp® concentration
97 +43.79° C = 19.98 mg/5 ml
98 +42.38° C= 1746 mg/5 ml
99 + 42.02° C=21.06 mg/5ml




6.4 3850 B 156 6.4 1895 B 131 6.4 1352 B 186 6.4 3840 B 167 6.4 3873
B 209 6.4 3711 B 157 6.4 1766 B 4 6.3 3403 B 168 6.3 2811 B 76 6.3

2045 173 @oet8%08 91 PCT/EP2007/053829
-115-

Comp. Nr. [ci,]n?'ﬂ concentration
100 -29.43° C=18.18 mg/5 ml
101 + 34.48° C =20.30 mg/5 ml
102 +40.41° C =20.29 mg/5 ml
103 +41.18° C=17.12 mg/5 ml
104 + 39.08° C = 18.68 mg/5 ml
105 +39.95° C =20.40 mg/5 ml
149 + 62.53° C = 18.47 mg/5 ml

156  +34.86° C = 18.79 mg/5 ml
151 - 17.40° C =20.98 mg/5 ml
49 +41.74° C =17.25 mg/5 ml
39 | +5173° C=22.81 mg/5 ml
50 +38.10° ) C=23.36 mg/5m
41 +44.05° | C =20.43 mg/5 ml
172 + 46.06° C =22.58 mg/5 ml
174 + 33.80° C =19.82 mg/5 ml
175 + 49.60° C = 20.06 mg/5 ml
176 +52.31° C = 10.80 mg/5 ml
198 +40.73° C =20.87 mg/5 ml
199 +41.40° C =23.55 mg/5 mi

10

D. Pharmacological examples

Example D.1 a : Ca®* flux imaging (FLIPR) (protocol A)

Stable expression in mammalian cells in general and rat GHAC1 cells in particular, of
¢DNA clones encoding the human 007 wild-type sequence (hot7-wt nAChR) and in
which the coding region is placed downstream of a promoter results in the appearance
of functional &7 nAChRs on the surface of the mammalian cells. This technique has
provided a powerflul means of assessing the function of o7 wild-type protein. Given
the fact that the cation permeability of the o7 nicolinic receptor preferentially favours
caleinm, fluorescent imaging of Ca?* flux through the hot7-wt nAChR stably expressed
in the GH4C1 cell line was used as a {irst means of assaying modulator activity of the
compounds of the present invention.



6.3 4081 B 192 6.2 3317 B 88 6.2 4496 B 140 6.2 2036 B 33 6.2 2652 B
125 6.2 3328 B 48 6.2 1814 B 206 6.2 2880 B 163 6.2 1512 B 204 6.2
3659- B 45w@ oZAedms 114 PCT/EP2007/053829
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Materials

a) Assay buffer
Hanks buffered saline solution (HBSS, Invitrogen, Belgium), supplemented with 10
mM HEPES (Invitrogen, Belgium), CaCl to a final concentration of 5 mM, 0.1%
Bovine serum albumin (Sigma-Aldrich NV, Belgium), 2.5 mM probenecid
(Sigma-Aldrich NV, Belgiumy),

b) Calcium-sensitive dye - Fluo-4AM
Fluo-4AM (Molecular Probes, USA) was dissolved in DMSO containing 10% Plu-
ronic acid (Moletular Probes, USA) to give a stock solution which was aliquoted
and stored at -20°C until later use. On the day of the experiment Fluo-4AM stock
was defrosted and diluted in DMEM/F12 (Invitrogen, Belgium) to give a final con-
centration of 4 LM,

c) 96-well plates
BD Biocoat poly-D-lysine 96-well black/clear plates (BD Biosciences, Belgium)

d) Calcium flux measurement
A Fluorimetric Imaging Plate Reader (FLIPR, Molecular Devices Corporation,
Sunnyvale, USA) was used to measure intracellular free-calcium flux signals

Method

Monolayers of hot7-wt nAChR-expressing cells were grown in multi-well plates, in
particular black-sided, transparent bottomed 96 well plates coated with poly-D-lysine
for 24 hours prior to loading with a fluorescent calcium indicator, in a particular em-
bodiment loading with fluo-3 or fluo-4AM for up to 90 minutes, in an even more paf—
ticular embodiment loading with fluo-4AM for up to 90 minutes, and in a preferred
embodiment loading with fluo-4AM for up to 60 minutes.

PAM activity was detected in real time by applying the compounds to be tested to the
loaded cells along with a o7 nicotinic receptor agonist during constant monitoring of
cellular flucrescence in a FLIPR. Compounds giving peak fluorescent responses
greater than the response due to agonist alone, were considered to be 007 nAChR
PAM’s. In a particular embodiment, the &7 nicotinic receptor agonist was choline, a
more particular embodiment choline applied at a sub-maximal concentration of

100 uM. In a frther setting of the present invention the compounds to be tested were
applied prior to the &7 nicotinic receptor agonist, in a particular embodiment up to 20
minutes prior to the agonist, a more particular embodiment up to 10 minutes prior to
the agonist, and an even more particular embodiment 10 minutes prior to the agonist.

A control response to choline was caleulated on each plate from the difference in peak
in fluorescence in wells receiving either choline or assay buffer alone. Compounds of
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the present invention were tested at a concentration range from 0.1 pM to 50 tM.
Compounds were considered to have an inferesting activity when their efficacy was at
least 500 % when tested at the concentration where they have a maximal effect, typi-
cally between 0.1 UM and 50 uM (the efficacy of 100 uM choline was defined as 100
% in the absence of a PAM). The compounds also have a potentiating effect on the
response to choline when measured by whole-cell patch clamp electrophysiology in
GHA4C1 cells stably over-cxpressing the human wild-type o7 receptor.

Example D.1 b : Ca®* flux imaging (FDSS} (protocol B)
Muaterials

a) Assay buffer
Hanks buffered saline solution (HBSS, Invitrogen, Belgium), supplemented with
10 mM HEPES (Invitrogen, Belgium), CaCl; to a final concentration of 5 mM, 0.1
% Bovine serum albumin (Sigma-Aldrich NV, Belgium).
b) Calcium-sensitive dye - Fluo-4AM
Fluo-4AM (Molecular Probes, USA) was dissolved in DMSO containing 10% Plu-
ronic acid (Molecular Probes, USA) to give a stock solution which was diluted in
assay buffer supplemented with 5 mM probenicid (Sigma, Aldrich NV, Belgium) to
give a final concentration of 2 M.
c) 384-well plates
Black 384 well plate black/clear plates, PDL pre-coated (Corning, Incorporated,
USA)
d) Calcium flux measurement
A Functional drug screening system (FDSS, Hamamatsu) was used to measure in-

tracellular free-calcium flux signals.

Method

Monolayers of ho7-wt nAChR-expressing cells were grown in muiti-well plates, in
particular black-sided, transparent bottomed 384 well plates coated with poly-D-lysine
for 24 hours prior to loading with a flnorescent calcium indicator, in a particular em-
bodiment loading with fluo-4AM for up to 120 minutes.

PAM activity was detected in real time by applying the compounds (o be tested to the
loaded cells along with a &7 nicotinic receptor agonist during constant monitering of
cellular fluorescence in a FDSS. Compounds giving peak fluorescent responses greater
than the response due to agonist alone, were considered to be 07 nAChR PAM’s. Ina
particular embodiment, the 07 nicotinic receptor agonist was choline, a more particular
embodiment choline applied at a sub-maximal concentration of 100 uM. In a further
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sciting of the present invention the compounds to be tested were applied prior to the o7
nicotinic receptor agonist, in a particular embodiment up to 10 minutes prior to the

agonist.

A control response to choline was calculated on each plate from the difference in peak
in fluorescence in wells receiving either choline or assay buffer alone. Compounds of
the present invention were tested at a concentration range from 0.01 pM to 30 M.
Compounds were considered to have an interesting activity when they potentiated the
choline signal at least with 500 % when tested at a concentration of 30 uM (the effi-
cacy of 100 uM choline was defined as 100% in the absence of a PAM). The com-
pounds also have a potentiating effect on the response to choline when measured by
whole-cell patch clamp electrophysiclogy in GH4C1 cells stably over-expressing the
human wild-type o7 receptor.

Example D.2 : Patch-clamp current recording

Patch-clamp recording from mammalian cells kas provided a powerful means of assess-
ing the function of membrane-bound proteins thought to be subunits of ligand-gated ion
channels. Activation of such proteins by endogenous or exogenous ligands cause open-
ing of a pore associated with the receptor through which ions flow down their electro-
chemical gradient. In the case of the hot7-wt nAChR-expressing GH4C1 recombinant
cell line the preferential permeability to calcium of this receptor means that calcinm
flows into the cell upon activation by ACh, choline and other nicotinic ligands giving
rise o a calcium current. Since this receptor rapidly desensitizes in the presence of
agonist it is important an applicétion system is nsed which is capable of very rapid
switching of solutions (< 100 ms) to prevent partial or full desensitisation of receptor
responses coincident with the time of agonist application. Conseguently, a second con-
venient technique to assess the enhancement of nicotinic efficacy is patch-clamp re-
cording from hot7-wt nAChR-expressing GHACI cells coupled with a rapid-application

system.

Materials

a) Assay buffers
The external recording solution consisted of 152 mM NaCl, 5 mM KCl, I mM
MgClz, 1 mM Calcium, 10 mM HEPES ; pH 7.3. The internal recording solution
consisted of 140 mM CsCl, 10 mM HEPES, 10 mM EGTA, 1 mM MgClz, pH 7.3.

b) Patch-clamp recording was carried out using a Patch ~clamp amplifier (Multiclamp
700A, Axon Instruments, CA, USA). ho7-wt nAChR-expressing GH4C1 cells were
patch-clamp in the whole cell configuration (Hamill et al, 1981) with a borosilicate
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glass electrode of 1.5-3 MQ tip resistance when filled with the internal recording so-
lution. Recordings were made on cells with membrane resistance >500 MS2 and
more preferably 1GCQ and series resistance <15 MQ with at least 60% series resis-
tance compensation. Membrane potential was clamped at <70 mV.

c) Agonists
ACh, choline,were purchased from Sigma-Aldrich NV, Belgium.

d) Compound application
A 16-channel Dynflow DF-16 microfluidics system (Cellectricon, Sweden) for rapid
switching of solutions (switching resolution time <100 ms) was used to apply con-
trol, agonist and PAM compounds to ho7-wt nAChR-expressing GH4C1 cells.

Method

ho7-wt nAChR-expressing GH4C1 cells were plated in external recording solution in
the Dynaflow perfusion chamber and were allowed to settle for up to 20 minutes. Indi-
vidual cells were whole-cell patched and gently lifted off the chamber bottom with the
patch pipette into a continuously-flowing perfusion stream (12 pl/min) of external re-
cording solution. PAM activity was detected in real time by pre—applyiné the com-
pounds to be tested to the loaded cells followed by an o7 nicotinic receptor agonist
during constant monitoring of cellular membrane current. Compounds giving current
responses greater than the response due to agonist alone, were considered to be o7
nAChR PAM’s. In a particular embodiment, the 07 nicotinic receptor agonist was ac-
tivated by a non-selective nicotinic agonist, in a more particular embodiment the ago-
nist was choline, and an even more particular embodiment choline applied at a
sub-maximal concentration of I mM. In a further setting of the present invention the
compounds to be tested were applied prior to the o7 nicotinic receptor agonist, in a
more particular embodiment up to 30 seconds prior to the agonist and even more par-
ticularly 5 seconds prior to the agonist. A control response was calculated from the area
under the curve of the current elicited in each cell to an application of submaximal cho-
line for 250 ms. Area under the curve is the integration of net current over time and is
a common representation of the total ion flux through the channel. Increases in agonist
efficacy elicited by a positive allosteric modulator were calculated as percent potentia-
tion of "area under curve" (AUC) of the agonist response. Potentiation greater than
control AUC caused by compounds of the invention indicates that they are expected to
have useful therapeutic activity. ECso values (potency), maximal effect (% efficacy),
and Hill slopes were estimated by fitting the data to the logistic equation using Graph-
Pad Prism (GraphPad Software, Inc. , San Diego, CA).
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An ECsy (or pECsp) was determined as a concentration relating to half the maximal ef-
fect, when a clear sigmoidal curve with top plateau was obtained. The ECsg (or pECsn)
was defined as lower than maximal concentration in case the compound activity did not

reach a top platean at maximal concentration(indicated in table § as "< 5")

Table 8 : Potency (pECsp) and % efficacy for a number of compounds.

Comp. '
| pECsp % efficacy | Protocol

Nr.
132 7.8 2764 B
134 7.7 2556 B
129 7.4 3216 B .
128 7.3 3494 B
195 7.1 2918 B
162 7.1 1703 B
133 7.0 1846 B
142 7.0 3308 B
130 7.0 3607 B
160 6.9 2343 B
110 6.9 1606 B
197 6.9 2583 B
59 6.8 669 B
165 6.8 3241 B
58 6.8 2777 B
180 6.8 2542 B

6 6.8 9502 A
158 6.8 2601 B

5 6.7 2106 B
82 6.7 2100 B
83 6.7 3386 B
144 67 | 2404 B
127 6.7 4738 B
145 6.7 1145 B
166 6.7 2102 B
94 6.6 3569 B

1 6.6 2789 B
111 6.6 4120 B




Conp. Nr. pECso % efficacy Protocol 126 5.9 3008 B 86 5.9 4906 B 161
5.8 550 B 137 5.8 2631 B 153 5.8 3750 B 151 5.7 1484 B 95 5.7 899 B
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C;;:p. PECsp % efficacy Protocel
84 6.5 4326 B
155 6.5 4060 B
194 6.5 2154 B
210 6.5 3926 B
85 6.5 6909 B
62 6.5 2706 B
190 | 64 | 3850 B
156 6.4 1895 B
131 6.4 1352 B
186 6.4 3840 B
167 6.4 3873 B
209 6.4 3711 B
157 6.4 1766 B
4 6.3 3403 B
168 6.3 2811 B
76 6.3 2045 B
173 6.3 2187 B
91 6.3 4081 B
192 6.2 3317 B
88 6.2 4496 B
140 6.2 2036 B
33 6.2 2652 B
125 6.2 3328 B
48 6.2 1814 B
206 6.2 2880 B
163 6.2 1512 B
204 6.2 3659 .1 - B
45 6.2 2903 B
114 6.2 4115 B
101 6.2 4517 B
181 6.1 2674 B
68 6.1 1494 B
71 6.1 601 B
28 6.1 2426 B
12 6.1 2298 B
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Comp.
Nr. pECs % efficacy | Protocol
184 6.1 2690 B
205 6.1 3716 B
26 6.1 3541 B
119 6.1 974 B
43 6.1 1350 B
189 6.1 1386 B
193 61 | 4792 B
103 6.1 5106 B
159 6.1 963 B
188 6.1 4381 B
112 6.1 2440 B
172 6.1 812 B
118 6.1 2806 B
149 6.0 704 B
54 6.0 735 B
146 6.0 2387 B
117 6.0 1906 B
39 6.0 1658 B
139 6.0 3274 B
185 6.0 2404 B
201 6.0 5088 "B
42 6.0 1072 B
99 6.0 1500 B
107 6.0 2455 B
211 6.0 2017 B
212 59 6400 B
56 5.9 717 B
44 59 818 B
123 5.9 1808 B
116 5.9 3808 B
37 5.9 1126 B
21 5.9 3337 B
72 5.9 3557 B
74 5.9 2012 B
191 59 1900 B




B 96 5.6 1531 B 106 5.6 2382 B 77 5.6 1291 B 175 5.6 904 108 5.6
2025 121 5.6 1647 199 5.6 2315 141 5.6 2083 87 5.6 2950 P:1 75

5.6 2841 WDL2087/88RQ85 PCT/EP2007/053829
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C;l:p' pECs | % efficacy | Protocol
126 59 | 3008 B
86 5.9 4906 B
161 5.8 550 B
137 5.8 2631 B
153 5.8 3750 B
151 5.7 1484 B
95 5.7 899 B
70 5.7 3135 B
102 5.7 1960 B
164 5.7 4309 B
69 5.7 1171 B
200 5.7 1359 B
46 5.7 4061 B
10 5.7 3083 B
13 5.7 3422 A
143 5.7 3472 B
122 5.7 088 B
113 5.7 4215 B
90 5.7 4519 B
36 5.6 2662 B
124 5.6 1289 B
96 5.6 1531 B
106 5.6 2382 B
77 5.6 1291 B
175 5.6 904 A
108 5.6 2025 B
121 5.6 1647 B
199 5.6 2315 B
141 5.6 : 2083 B
87 5.6 2950 B
75 5.6 2841 B
171 5.6 2085 B
8 5.6 4858 B
93 5.5 764 B
203 5.5 1222 B




8 5.6 4858 93 5.5 764 203 5.5 1222 -124- Conp. M. pEC50 %
efficacy Protocol 169 5.5 762 B 80 5.5 1619 A 136 5.5 4342 B 196 5.5

5549 A 135wWH) HurRA4dsA 179 5.5 1913 B PCT/EP2007/053829
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C;’ip' pECsy; | % efficacy | Protocol
169 5.5 762 B
80 55 1619 A
136 5.5 4342 B
196 5.5 5549 A
135 55 2942 A
179 5.5 1913 B
92 | 55 | 2062 B
154 5.5 2126 B
97 5.5 3158 B
73 5.5 3045 B
104 5.5 5655 B
202 5.5 4018 B
3 5.5 4866 A
60 5.4 772 B
187 54 3150 B
177 5.4 1938 A
100 5.4 1451 A
109 5.4 1869 B
105 5.4 1749 B
120 5.4 2343 B
38 54 1440 A
150 5.4 3651 A
152 5.4 4599 A
53 53 1390 B
208 5.3 909 B
14 5.3 1489 B
61 5.3 3528 B
89 5.3 2420 B
148 53 3230 B
50 52 650 B
7 52 1476 A
16 5.1 583 A
2 5.1 4206 B
52 5.1 641 A
183 | 5.0 1983 B
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Nr. PECs % efficacy Protocol
22 5.0 2078 A
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i74 | <5 667 B

' 35 <5 1422 B

115 <5 1709 B

147 <5 364 B
47 <5 2858 B

198 <5 1087 B

207 <5 811 B

138 <5 1492 B

170 <5 3793 B
27 <5 1834 A
98 <5 2904 B

182 <35 3396 A
23 <5 1080 A
24 <5 3829 B
78 <5 1923 A
79 <3 2549 A
11 <5 938 A
19 <5 4746 B

9 <5 8016 B
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A compound according to formula (I)

z
N-N

L/<\ )—‘N—Q 0

R6

including all stereochemically isomeric forms thereof, wherein

Z

1s Cr.salkyl substituted with one or more substituents independently selected
from the group consisting of hydroxy, cyano, C,.¢alkyl-O-, R'R*N- C(—O)
R’-0-C(=0)-NR%-, R"-0-C(=0)-, R*-C(=0)-NR*-, HO-N-C(=NH)-, halo,
0x0, polyhaloC;_galkyl and Het;

is phenyl, pyridinyl, indolinyl, benzodioxolyl, 1,4-benzodioxanyl, benzofu-
ranyl, 2,3-dihydrobenzofuranyl, isoxazolyl, oxazolyl, thiazolyl, isothia-
zolyl, pyrimidinyl, or pyridazinyl, wherein each radical is optionally substi-
tuted with one, two or three substituents each independently selected from
the group consisting of halo, hydroxyl, cyano, C,.salkyl, C; salkyl-O-,
Ci.salkylthio, C;_galkyl-O-C(=0)-, HO-C(=0)-C;.salkyl-, Het, poly-
haloCy.salkyl, HO-C,_galkyl-, polyhaloC,_salkyl-O-, amino, amino-
Ci.salkyl-, Cy.salkyl-S(=0);-, mono -or di(C,_salkyl)amino, formylamino,
C.¢alkyl-C(=0)-NR'- and R”R"*N-C(=0)-;

is Cr.salkyl optionally substituted with one or where possible two or more
substituents each independently selected from the group consisting of halo,
Ci.salkyl-O-, Cyalkylthio, C;¢alkyl-O-C(=0)-, polyhaloCj_galkyl and .
polyhaloC, salkyl-O- ; or

1s Cs.¢cycloalkyl, phenyl, pyrimidinyl, pyridinyl, pyrimidazolyl, pyridaz-
inyl, tetrahydropyranyl, imidazothiazolyl, benzodioxolyl, indolinyl, isoin-
dolinyl, benzofuranyl, quinolinyl, isoquinolinyl, benzoxazolyl,
5,6,7,8,-tetrahydroquinolinyl, 5,6,7,8,-tetrahydroisoquinolinyl,
2,3-dihydropyrrolopyridinyl, furopyridinyl, 2,3-dihydrobenzofuranyl, ben-
zodioxanyl, dihydrofuropyridinyl, 7-azaindolinyl, and
3,4-dihydro-2H-1,4-benzoxazinyl ; wherein each of the aforementioned
radicals is optionally substituted with one or two or more substituents, each
substituent being independently selected from the group consisting of halo,
hydroxyl, cyano, Cy.salkyl, Cygalkyl-O-, C,salkylthio, Cy.¢alkyl-O-C(=0)-,
HO-C(=0)-C_salkyl-, Het', polyhaloC;.salkyl, HO-C, ¢alkyl-, poly-
haloC;.galkyl-O-, amino, aminoC, 4alkyl-, C;.galkyl-S(=0),-, mono -or
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di(C.¢alkyl)amino, formylamino, C;.galkyl-C(=0)-NR'*-, RI*R'®N-C(=0)-,
morpholinyl, CH30-C;_alkyINH-, HO-C,_¢alkyl-NH-, benzyloxy,
Csgcycloalkyl, Ca.scycloalkyl-NH-, Cs.scycloalkyl-C.¢alkyl-NH-, poly-
haloC.galkyl-C(=0)-NR -, C,.¢alkylC(=0)-, and C;_galkyl-O- Ci¢alkyl-;

R' and R? each independently represent hydrogen, Cy.¢alkyl, Cs.scycloalkyl,

Ci4alkyl-O-Cygalkyl, Het?, HO-Cy.salkyl, polyhaloC,;alkyl, Cs.scycloalkyl
substituted with C;alkyl, Cs.¢cycloalkylC, galkyl, dimethylamino-C,_4alkyl
or 2-hydroxycyclopentan-1-yl;

or R' and R? taken together with the nitro gen atom to which they are attached

R3

form a heterocyclic radical selected from the group consisting of pyrrolid-
inyl, piperidinyl, piperazinyl, morpholinyll, thiomorpholinyl and pyrazolid-
inyl ; wherein said heterocyclic radical is optionally substituted with 1, 2 or
3 substituents each independently selected from the group consisting of
halo, hydroxy, amino, cyano and C,;_¢alkyl;

represents hydrogen, C; galkyl, Cs.¢cycloalkyl, Het® or Calkyl substituted
with one or more substituents selected from the group consisting of hy-

droxy, cyano, C).4alkyl-O- and Het*;

R* and R® each independently represent hydrogen, Cjgalkyl, or Cs¢cycloalkyl ;

wherein each of these alkyl-radicals may be substituted with one or more
substituents selected from the group consisting of hydroxy, cyano, and
Ci4alkyl-O-;

represents hydrogen, C;salkyl, or where Q represents phenyl, R® may also
be a Cy.salkanediyl attached to said phenyl ring to form together with the
nitrogen to which it is attached and said phenyl ring a fused bicyclic ring
system containing 9 to 10 ring atoms such as indolinyl or tetrahydroquino-
linyl, each optionally substituted with trifluoromethyl;

R’ and R' each independently represent hydrogen, C_salkyl, or Cs.¢cycloalkyl ;

wherein each of these alkyl-radicals may be substituted with one or more
substituents selected from the group consisting of hydroxy, cyano,
C14alkyl-O-, Het* and NH,-C(CH;)=N-;

R' and R cach independently represents hydrogen, C;.galkyl, or Cs¢cycloalkyl ;

wherein each of these alkyl-radicals may be substituted with one or more
substituents selected from the group consisting of hydroxy, cyano and
C]-4alkyl—0-;
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R' and R® each independently represent hydrogen, C)alkyl, or Cs.scycloalkyl ;

wherein each of these alkyl-radicals may be substituted with one or more
substituents selected from the group consisting of hydroxy, cyano or
C.4alkyl-O-; or R'? and R" taken to gether with the nitrogen atom to which
they are attached may form a heterocyclic radical selected from the group
consisting of pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomor-
pholinyl and pyrazolidinyl ; wherein said heterocyclic radical is optionally
substituted with 1, 2 or 3 substituents each independently selected from the
group consisting of halo, hydroxy, amino, cyano, C;_galkyl or poly-
haloCj_gsalkyl;

R' and R'® each independently represent hydrogen, C).¢alkyl, or Cs scycloalkyl ;

wherein each of these alkyl-radicals may be substituted with one or more
substituents selected from the group consisting of hydroxy, cyano and
C14alkyl-O-; or R'® and R'® taken to gether with the nitrogen atom to which
they are attached may form a heterocyclic radical selected from the group
consisting of pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomor-
pholinyl or pyrazolidinyl ; wherein said heterocyclic radical is optionally
substituted with 1, 2 or 3 substituents each independently selected from the
group consisting of halo, hydroxy, amino, cyano, C,salkyl and poly-
haloC,_salkyl;

Het and Het' each independently répresent piperidinyl, piperazinyl, pyrrolidinyl,

Het?

Het®

morpholinyl, imidazolyl, oxazolyl, oxadiazolyl, thiazolyl, isoxazolyl, iso-
thiazolyl, thiomorpholinyl or pyrazolyl ; wherein each radical is optionally
substituted with 1, 2 or 3 substituents, each substituent being independently
selected from the group consisting of halo, hydroxy, amino, cyano,
Ci.¢alkyl and polyhaloC, salkyl;

represents piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl, imidazolyl,
oxazolyl, oxadiazolyl, thiazolyl, isoxazolyl, isothiazolyl, thiomorpholinyl,
pyrazolyl or tetrahydrofuranyl ; wherein each radical is optionally substi-
tuted with 1, 2 or 3 substituents, each substituent being independently se-
lected from the group consisting of halo, hydroxy, amino, cyano, C).salkyl
and polyhaloC;_galkyl;

represents piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl, imidazolyl,
oxazolyl, oxadiazolyl, thiazolyl, isoxazolyl, isothiazolyl, thiomorpholinyl or
pyrazolyl ; wherein each radical is optionally substituted with 1, 2 or 3 sub-
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stituents, each substituent being independently selected from the group con-
sisting of halo, hydroxy, amino, cyano, C.¢alkyl and polyhaloC,galkyl;

represents piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl, imidazolyl,
oxazolyl, oxadiazolyl, thiazolyl, isoxazolyl, isothiazolyl, thiomorpholinyl or
pyrazolyl ; wherein each radical is optionally substituted with 1, 2 or 3 sub-
stituents, cach substituent being independently selected from the group con-
sisting of halo, hydroxy, amino, cyano or C;_¢alkyl;

an N-oxide, a pharmaceutically acceptable addition salt, a solvate, or a quaternary

amine.

A compound according to formula (I) according to claim 1, including all stereo-

chemically isomeric forms thereof, wherein

Z

is Cy_galkyl substituted with one or more substituents independently selected
from the group consisting of hydroxy, cyano, C;_¢alkyl-O-, RIRZN—C(=O)—,
R’-0-C(=0)-NR%-, R'*-0-C(=0)-, R*-C(=0)-NR*-, HO-N-C(=NH)-, halo,
oxo, polyhaloC,.salkyl and Het;

is phenyl, pyridinyl, benzodioxolyl, wherein each radical is optionally sub-
stituted with one, two or three substituents each independently selected
from the group consisting of halo, cyano, C.¢alkyl, C;_salkyl-O-, polyhalo-
Ci-¢alkyl, polyhaloCi.salkyl-O-, and mono -or di(C, salkyl)amino;

is phenyl, pyridinyl, benzodioxolyl, indolinyl, quinolinyl,
2,3-dihydropyrrolopyridinyl, furopyridinyl, benzodioxanyl, dihydrofuro-
pyridinyl, 7-azaindolinyl, 3,4-dihydro-2H-1,4-benzoxazinyl ; wherein each
radical is optionally substituted with one or two or more substituents, each
substituent being independently selected from the group consisting of halo,
cyano, Cy_galkyl, C;.salkyl-O-, polyhaloC, salkyl, HO-C galkyl-, polyhalo-
Cialkyl-O-, amino-Cj.galkyl-, mono -or di(C;_galkyl)amino,
RPR'®N-C(=0)-, morpholinyl, CH30-C,_alkyl-NH-, HO-C;_salkyl-NH-,
benzyloxy, Csecycloalkyl, Cs gcycloalkyl-NH-, Cs scycloalkyl-
C1.¢alkyl-NH-, polyhaloC;.galkyl-C(=0)-NR'*-, C,_salkyl-C(=O)-, and
Ci-salkyl-O- Cy_galkyl-;

R! and R? each independently represent hydrogen, C;¢alkyl, C;_¢cycloalkyl,

C1.4alkyl-O-C.galkyl, Het’, HO-Cj_galkyl, polyhaloC,.salkyl, C; ¢cycloalkyl
substituted with C;alkyl, Cs.scycloalkylCi_galkyl, dimethylamino-C;_salkyl
or 2-hydroxycyclopentan-1-yl ;



<5 8016 B -126- Cains 1. A conmpound according to formula (1) N-N(I)
16 5including all stereochemcally isoneric fornms thereof, wherein
Zis Cl _6al kyl substituted with one or nore substituents independently
selected fromthe group consisting of hydroxy, cyano, RLR2N C(=0)-,
127-0- C(=0)-NR8-, Rio_ o0 _c(=0) , R3-C(=0}3%R4-, HO N-C(=NH)-, hal o,

oxo, polyhal oG 1lcyl> and Het: 100 5 phenyl , ridinyl, indolinyl,
benzodi oxol yl , Tﬁ-ﬂ%o@?ﬁ&tgﬁ?ﬁ?" %’8?1?’8%@ e&rﬁtfﬁf\{ t6 Which they are Rliachll
2, 3- di hydr obenzof urfonyla hetesoosaioladical edlacted frbm thégamelcghsisting of pyrrolid-

i sot hi azolyl, pyrim_di i.dazinyl, wherein each radical is
optionally substi ttrFtngf(ig}\/{\ﬁl!1 Fﬁ%hr?@}ﬁdfv\o or three substituents each

i ndependently sgie g 0ASi Sti f 30, hydroxyl,
cyano, Ci _6al kyl, %ﬁ%g%ﬁiﬁ%g&nig%s _E}ai ??C?Fll:ogl%y%o? g%i kyl - O- C(=0) -,
HO- C(=0)s G _6al fYAmg RH&ich imtb¥ideRf) Rrestad Ak e LRNKY! -,
pol yhal oG _5al ky1-0-, am #10, bameno%%_@é%ﬁ ky]ﬁa, og& _éallﬁél i-,S( =0) 2-, nono
-or di (CL. 6al | cgd ) aghresents BRRYERATDNOhere rdseth ﬁ:(rg@_ )R N ylals@héla
R12R13N- C(=0) -; Li ?g%l Ga%(?gfg% tional.l?%stita ed wt %ne glr .
wher e possi bl e two GreaHBREHREHA; P gaifebe &?gi‘ﬂg‘aﬁbmé £ Y1tk Blediife
fromthe group congicattd mdichfit saatiache@lhndahikdyphefy! ringindadinyy fitbbiitated with
C _oal kyl -0 C(=0) - ’tﬂﬁ%%ﬂ?& 9 _oal kyl and pol yhal oG _5al kyl1-0- ; or
is C3_6¢cycloal kyl, phenyl, hgly’ri m di nyl, pyridinyl, pyrimdazolyl,
pyri dazipgnyl , tair P QDY L7 ' l1, n ' |yl
Chdol i gl ;| sof o A9KG 0 ?‘)rfﬁ}?@éﬂﬁgﬁéz@&r@é%% %Z‘g‘%%olf’f%f?ﬁ?dsao Ui nol i nyl ,
benzoxazol yl, R'®adq R'* dah LRIRYSHRAG RPrdsBYk hydrogen or Cy.ealkyl;
5,6,7,8,-tetrahydroi soquinolinyl, 2, 3-dihydropyrrol opyri Jl nyl ,
L !JL Ogyr :c di nyl, _Pg_? BntlﬂRm;éibEhﬁl@g@fd!éﬁﬂ{l%resdéﬁﬂ@@%géﬁ@ﬂﬂ_salkyl; or R and R'®
i hydr of uropyridin -azain n an .
3. 42 di hydr o- 2h 1, 4 HRERIBEEE I e Rtinesh Rrogmianmieh fhey =x¢ giashehmrylivm
30radical s is opti gyabligingjbstituted with one or two or nore
substituents, each sub§ti tuent being independently selected fromthe
group dbénsi sti higt eid Hal' saclhipdepsagéntiyoppresent Crazdl loptionally sebstiyted Gvith
Cl _6al kyl thi o, o2l 1=0) - C1_6al kyl -, Het', polyhal oG . 6al kyl,
HO G _6al kyl -, %I yhal oC1. 6al k({l- 0-, .am no, am noC _6al kyl -,
G _6al kyl - S( =of§ , TeppRsents trahyarofuranyd; (o 6al kyl ) ani no, fonnyl ani no,
G _ol kyl -C(=0) -NR14-, R131216N-C(=0)-, norpholinyl,
CH3O G _6al kyl rﬁgi BERSIFRE,Eraz88 6cycl oal kyl, C3. 6cycl oal kyl - NH-,

C3. 6¢cycl oal kyl - Chbal.kyl - NH- . pol.yhal oG ..6al kyl.-.C( =0) - NR14- ,

G el kyl ac0) - AR iAol 5 e SR S, 3 SR AR o gpstornary
represéit hydr egemg th@kobalkyl, C3_6c¢cycl oal kyl Het 2,
pol yhal oG _6al kyl, C3_6cycl oal kyl substituted wth Cl4al kyl

Cntycl oal kyl G _ol kyl , di met hyl am no- Cral kyl or

2- hydr oxycycl opentan-1-y1; or Rl and R2 taken together with the

ni trogen aBem Yocamppehdapedydiagdo farpytn@haccordingioLlaa bindyding all stereo-
r adi calj_ se: ect gﬂerﬁfcmmisbﬁagﬁemlcm@-b@gmﬁgeﬁi pyrroli dl- inyl,

pi peridi nyl, piperaziny r n) i ompt.phol.j | and, )
pyr azol i di nyl b whit i—ﬁ‘%%sﬁ@@r%@Bﬁfexlfa%ir‘*cgréé‘%a& r‘gﬁT&})rlinR4-a
substi 28it ed wi Ch 1is pheayl, Byisdihglt bt beenadSiorelgh; whdependerddioal Selpachaly
fromthe group consi,st.i f ) 1 nQ, ano and

C _6al kyl; 15R3 re%ébzsélgﬁ%s‘gﬁggﬁéggﬂQ%F?%%q?ﬁﬁge%ﬁ e @y/‘él H%Pﬁlg?}ﬂ,y ﬁglleet‘:?d
or Cl_6alkyl subst foot thd gwiuplcoosisting ofitmita (3uidkyl, Cusalkd-Gebelyheald- f r om
the group consi sti - 10y : - A R4
and R8 each indepe%?fg%fﬂll;y @g?%%&%@ﬁ?df%Pde’ﬁg‘l’%ﬂé‘gﬂ%’?ylg&ﬂ“ o
creycl oal kyl  ; Luhelsathensapyidinyl begedigrelyl, indglingh 263-dayduepyrrolopyridinyl,

substiggited with ORGoEYTidIRYELAR6MUBEAI UBRYRoRRIREuAE1 M7 2B ddBAn Al SUP
consi sting of hydr R6 ‘represent s hydrogen, CI.6afkyl,

Y,., cya d
or where Q represegé‘ﬁdlb}‘féﬂ%‘l%%ﬂ}xa&}@&ﬁ ergincesich sadieah sxpujipnally sub-

stituted with one or two or more substituents, each substituent being inde-
pendently selected from the group consisting of halo, C;_galkyl,
Ci.galkyl-O-, HO-C,.salkyl-, mono -or di(C;.galkyl}amino, Cs ¢cycloalkyl,



R 2 and R 3 each independently represent hydrogen, C _ol kyl, or
C3. 6¢cycl oal kyl ; wherein each of these al kyl-radicals may be
substituted with one or nore substituents selected fromthe group
consi sting of hydroxy, cyano or Cmal kyl-@:7. or R12 and R13 taken

together with the nitrogen atomto which 5 they are attached may form
a heterocyclic radi @;_Lﬁcytﬂbﬂkyleldﬂi,r(g[gb? €alRy1QUP aRQNNIERL éﬂlﬂCEJaIWI-O-
pyrrolidinyl, pi pel’léil Ok Pi perazinyl, mor phol i nyl ,  t hi onot phol™ nyl
and pyrazolidinyl ; erelh said heterocyclic radical is optionally
substituted w t !l %2 - L nts _each.independently sel ected
fromthe group cons: fjg{t %%%ﬁg]?gﬁ%’ldgéﬁj ?8?88@?13’3%%,&&?}29{ or Ep-sgyickaplkydy
pol y- 10hal oG . G&l kyésrefRhB AN 6 each independently represent
hydr ogen; G _ol kyl, o%re@_G%yégk%I kyl ; wherein each of these
al kyl -rafli cal s wdy b@rggéﬁgtﬁygggg@goy\tﬁ_lghl e or nore substituents
selected fromthe group consisting of hydroxy, cyano and Cl4al ky1-0-;
or R15 and R16 Rﬁkereptre‘sgeﬁsm@ﬁro\ggﬁ;h the nitrogen atomto which 15
they are attached may forma heterocyclic radical selected fromthe
gr ouE f:_ons: st It Egn Momitf, Jr)agihmlﬂnmhticamwraefqﬁabrwéliddﬂmmlﬁﬁu@& 'st51¥!1t_e,dor a quaternary
mor phol i nyl , r nyl or pyrazolidinyl ; erein sal
het erocyclic ra%@ig}aéltﬂl g 1t‘)pti onally substituted with 1, 2 or 3
substituents each independently selected fromthe group consisting of
hal o, h]ydr oxy, am no, Ig‘%ano, Cl_6al kyl and poly- 20hal oCl1_6al kyl ; Het
and Het!0 eath | AdepPrEBH R9oprdinpFatoanblagi)perirdingyth clajm e irrtidivg all stereo-
Phi azol y1 i Soxasal gl o oas oot PR Yol | vt or - pys azol y
wherei n” each ra& ice#hi’@m& ?-ﬁﬁ@l?i%f%lﬁb@t(?ﬁ:@é’{‘i-sﬁkv 1, 2 or 3
substituents, eQch isphatyiltareytidhgl NFhérBRERER SR ¥s FrpRAl i i
the group consisti lelgg{v\?hﬁjtf?{e héﬁr@z}( ani]no, c;ans?, @] gg%‘%gﬁlﬁgﬁghh
pol yhal oG _6al | cyl ; Het2 Tepresant e%'itspefa""f’ Gidspsrdeptly aslegedifrom the group
Pﬁ_r rol :1é: nyl, ror prmrwyng@iﬁmhfdgfﬁlm Coxaieyih(y, Ippl@hialdbfﬁ.z@kyi! polyhalo-

i azol yl, isoxazolyl sk omwr phal.i ny . razoly
or tetrahydrofur an;s/llgsgﬁkimﬁgr’ei E;%achﬂgg Pﬁﬁmﬁgm%?’i%%azr&‘%ugﬁbsti tuted
with 1, 2 or 3 substi” LY } substituent being independently
sel ected from tthe ¢¢phenyL @REHER1, MHoPhyvD 21304k }:0Q, 1, CY.ARQ
Cl. 6al kyl and pol ypq@%c 49 kﬁls, el 3 ?_eﬁr@%%%MBP@I%i lfr’ﬁ/"?é,%o"anﬂ’
pi perazi nyl, pyr r ol FRCRFOPYEHRNb I7r47gindolingl derdsf-yihydseiazébynzoxazinyl ;
vrasayl - uhor o gt £art oot coRaay samabitd wiiloRepE Bieh: ke 2
or 3 sub- -129- St'lérlqjén%g? é‘%%lhmgﬂb%{fﬁlw@menggwfygs sotrdifaera diq grgup con-
sel ected fromthe §soRpokiupsehilerg, Gf zaligll,oC1 . akgH-Ox ymordidd @i(CS YARE)-
Cl. 6al kyl and pol yhalRClvaahk¥is S i peridi ,
pi perazinyl, pyrrolidin 7 %my%hgﬁ%é?ﬁﬁﬁﬁnﬁ dg%lﬁﬂ’f{%P 9@3‘(%%& > and me-
oxadi azol yl, thi az By ‘Q‘mieg’di(azol yl, isothiazolyl, thionorpholinyl or
S pyr Lyl erein each.radical is optionally substituted with 1,
2 or 3 substi #;ﬁ?‘gk 8%@}1‘1%%%{‘?”?1%?&%%5‘& hyfirpgrte ferrlkyht oxCswelydotlisy;

fromthe grouppeonsi sti of hal o, hydroxy, am no, cyano or
G _6al kyl ; anp?\“l- oxlfegise,se qg[})lﬁ%?ﬁ%{keuti cal |y acceptable addition salt, a

sol vate, or a t 1 .10 2. A ound according to formul a

(1) according %gﬁcfﬁ%g@?%}éh@qgg%tfcggyﬁgcegfal%[%a[dé}t@&_sa netRIERR o ajstertary:

forms thereof ;2 etlrepizi s G _eal kyl substituted with one or nore

substituents independently sel ected fromthe group consisting

of hydroxy, cyano, Cl 6al kyl-0-, R R2N-C(=0) -,

15127-30- C(5:0) - NR8mpOind ofF3e SRR to N SNEez ted 0 1 O%0

poi yhal oCL 6al k| gl{nq_ feli O g@pﬁeny 1‘5&#&%”%@"’6@%%’&? HesToHp of hy-

wher ei n each rAf¢aYss _B%rp?‘)ﬂ?ifﬁpﬂy ragibyl-NHi €D dnethyly one, two or

three substit i aNigauk0)maRpandntihylaafhrelL0)-Lhom LRI oup
inyl-C(=0)-ethy-; isopropylamino-C(=0)-methyl- ; and isoxazolecarbox-

amide-propyl wherein said isoxazole ring is optionally substituted with methyl.



R' and R14 each independently represents hydrogen or G . 6al kyl; R15
and R16 each independently represent hydrogen or C _ol kyl; or R15 and
R16 taken together with the nitrogen atomto which they are attached
may form pyrrolidinyl; 15Het and Het' G%QQ i ndependently represent
oxazolyl optionally substituted with C1.°6al kyl ; Het2 represents
tetrahydrofuranyl; Het3 represents oxazolyl; an N-oxide, a
phar maceutical ly acceptable addition salt, a solvate, or a quaternary
20ami ne t hebfeof A @mypovodpbasedrdg tor daingl whefeor Quis 3,2(difluaoelgdiatinagdiopol -
claim1, including all stereo- chemically isoneric forns thereof,
wherein Zis G _ol'kyl substituted with hydroxy, R R71\T-C(-0)-,
R3-C(=0) - NR4-; 25Q s phenyl, pyridinyl, or benzodioxolyl ; wherein
each radj caf, i SAQRIpRAAE hocobdiRS td &1k wietdn PREa sdl¥@e®romhh& Eroup consist-
substituents each |nge ndently selected fromth r.oup i9n5|st|ng 0
hal o, Cl_6alky1EEfp arfﬁw Tinyl,3 1y Benpodiexany k‘&e,em sdid L 1s optionally sub-
pol yhal oCl. 6al kstitutdd withrcherod itore afetidil 0£athGahdisy sybatiuems. Li s phenyl ,
pyridi nyl, benzodi oxolyl, indolinyl, 2,3-dihydropyrrol opyridinyl,
30f uropyri di nyl , benzodi oxanyl, di hydrofuropyridinyl, 7-azaindolinyl,
or 3, 4-di hy8ir o- 2ompduirbarcosdizg twyformulatiBy ecindercil sterdddainidadly isomeric
optionald y subsgitug ijeo‘f’;' %&cg%aefr&ﬁ rﬁev?mgg ?Jﬁgfsﬁn%UPSt' tuents, each

cte e

substituent being |nh§epen ently sel ecl romt group_ consi sti ng of
hal o, G _ol kyl ,- GB)edRkgthybmingict-eyridiaylya-methyddd (3.6,5-trifluorophenyl) -

di (G _6al kyl ) am ngnin6R16CY24aAhMNE-1-ethabdl, 1- C3. 6cycl oal kyl - NH-,
C3_6¢cycl oal kyl -Ci |Lkyl-N1-1-, and, Chol ky| - QCi yl - and. F
each i ndependernit |§/:&§§p‘¥1£l§8rﬁfllsﬁ§b&?wé%0 'éﬂ}_i WF@-E@?‘J&%&@BW%D-
12. 3represent s C 1LHGd &¥nigzoRG-propanas@ef s hydrogen or G .. 6al kyl; R6
represents hydrogef, manql\:- 0X] de hak naceut.i cal l v accgpt abl o
addi tids salt. a ShPva lg?o%ri’g%(?ﬂ%’[dg Xr?gg;ﬁ;ﬁﬁ‘r‘ﬁlﬂ@a‘y RSO ERY 4 pyriai-
conpound accor di myle b fled.fafiiazold-]-agefemidsi ng to clai m 1, including all

st ereo- chemi cal lyhs0 ic for ner.eaf iy 4 _5_(7. A
hydr oxyC2_3al kyl ?‘E-E?%‘F%k@&%ﬁz A %ﬁ?ﬂl);amﬁ@ %ﬁ’eﬁlﬁth%rs oYk e

. wherein each r &0dHYD-Kdpt-tdngacls 1 prasienamideed with one, two or
three substituents dpyiep@pDenik 2-Eahaet ELLLEAAASKBE 591 RHEN6]-5-(2-
15consi,gting of hal(@% i%{glﬂ PIJ F(y’mal oCl. 6al kyl.,. pol yhgjll}g- o>+
Gt Bl 02, Canduiibita Bt i Ea R Gienst oelttpice,
2, 2-di fl uor ol, 3- Be@@zZbdihydmi, B-behzodie:snBhdpWmetyt-8d[ Rt fludrodettiviiphenyl]
2, 3- di hydr opyr rol anxgy dimy) 4 (hEnROML AN
di hydr of ur opyri di nyl, -aZéinomf“, or .
3. 42 di hydr o 2H-1 ALtk Ahusews ] fienzodetingrs)-V-@sobhytettiybel-[Ps(iriflucromethy
optionally subst il}p‘ﬁEx?ﬂ]a)MthS‘]—PHﬁ DR i1 -BRERiRUDL- stituents, each
substituent bein e ndependent I%ésfﬁl ected fromthe _gro}gﬁ con- _sisting
of fludro, | chl or th 4@3312%}13{1375-,[[ | r|\1| Ffwmeﬂfyl)phmh}arm?ﬂ-l ﬁﬁ@wz&g&m—-
am no, cycl opropythanélycl opr opyl - , cycl opropyl net hyl - , an
v - R T ety Lt L SRS A
Ch2al kyl, or C3.5cyel [ ent 5~ hyd | , -
phar maceuti cal | y rat 2gptriable-lactiandlon salt, a solvate, or a quaternary
Sel et ;gf Fom f‘E’%j%;dfﬁ;a&f}g;;?ﬁl%@n@?-é%ﬁﬁ@?%ﬁ%ﬁ%&%kﬂ%ﬁ?ff” Za S
met hyl S®H- C( =0) - t@azaid-1-edwehgl - NH- C( =0) - net hyl ;
di met hyl am no- C( 50y 5. Bl ALYk 5 Ah inol-1H-1.2.4-
i sopropyl am no- ng%[)&hrrgﬁh {/Is-(@*_&g%ﬂyiﬂsj;ﬂgz(glﬁg?é?lg%tgglm%egy H?%Blﬁ] 11,24
wherei n sai d i soXiaZ8lel Propgnamidspt i onal Iy substituted with methyl .
- 132- 6. A conpound20fdiBg&et di-beniodidiacrLMmnarn iRyl Q-[[3-(trifluoromethyl)-
2,2-difluoro-1, Bllgﬁgnzy a{n%(oﬁ}l_Hﬁ:ZJl-'triazole-l-propanamide,

35 - 5-methyl-N-[3-[5-(4-pyridinyl)-3-[[3-(trifluoromethyl)phenyl]Jamino]-14-1,2,

4-tnazol-1-yljpropyl]-3-isoxazolecarboxamide,



5 7. A conpound according to claiml wherein L is a selected fromthe
group consist- ing of phenyl, pyridinyl, or 1,4-benzodi oxanyl ;
wherein said L is optionally substituted with one or nore nethyl or
et hyl am no substituents. 8. A conpound acigrding to formula (1),
including all stereochemically isoneric20forns thereof, selected
fromthe group consisting of

(S)-542- (et hyl am no) - 4- pyri di nyl ka-nmet hyl-3-[(3, 4,5-trifluorophenyl)-
am no] - 1H 1, 2, 4an Niaxadd, e phamtdeamtadally acceptable addition salt, a solvate, or a quaternary
3-[(2, 2- d|fluor8n §&$‘920d|0x01 5-yflam no] - N, N—dlnethyl 5-(4-pyridi
nyl)- 1H 1,2, 4-triazol e-1-propanam de, 15-

3-[1(2, 2- dlfluoro 1, 3- benzodi oxol- 5- yDam no] - N- et hyl - 5- ( 2- net hyl - 4- pyr
idi- nyl-14+1, AR

3-[(2, 2-di ook %@%ﬁ?ggf‘%ﬁol B yfnfé?rﬁnclﬁgfg/l\t? g se a8 medidne. ot hy
| -4- pyridinyl)-1H1, 2,4-triazol e-1-propanam de,
N-(cyclopropylnethyl)-3-[(2,2-dif|uoro-1,3-benzodioon-5-yDanino]-5-(
2- 20net hyl-4-pyridinyl)-1H1,2,4-tri azol e-1-acet am de,

5- (2, 3-di hydro-1, 4- benzodi oxi n-6-yl1)-N-net hy1-34[ 3-(trifluoronethyflp
henyl] am no]-1H 1, 2,4-triazol e-1-acet am de,

5-(2, 3-di hydro-1, 4- benzodi oxi n-6-y1)-N-(1-net hyl ethyl )-34[3-(trifl uor
onet hy 1) phenyl]am no]-1H1, 2,4-triazol e-1-acet am de, 25-
5-(4-pyridinyl)-3-[[3-(trifluoronethyflphenyl]amno]-1H1,2,4-triazol
e-1- ethanol,

5-(2, 3-di hydro-1, 4- benzodi oxi n-6-y1)-34[ 3-(trifluoronet hyfl phenyl]am
nol-1 H1,2,4-triazol eThet hanol ,

5-(2-chl oro-4-pyridinyl)-34[3-(trifluoronethyl)phenyl]am no]-1H1, 2,4
- 30triazol e-1-ethanol,

N, N-di net hy1-5-(4-pyridinyl)-3-[[3-(trifluoronethyl)phenyl]am no]-1H
1,2,4- triazole-I|-propanam de,

5- (2, 3-di hydro-1, 4- benzodi oxi n-6-y1)-/V, N-di met hy1-34[ 3-(trifl uoronet
hyl )- phenyljam no]-1H1, 2,4-tri azol e-| - propanam de, 35-

5-nmet hyl - N1345- (4-pyridinyl)-3-[[3-(trifluoronethypphenyl]amno]-1H1
, 2, 4-triazol-1-yl]propyl]-3-isoxazol ecarboxam de, -133- an N- oxi de,
a pharmaceutically acceptable addition salt, a solvate, or a
gquaternary am ne thereof. 5 9. A conpound according to any one of
clainms Ito 8 for use as a nedicine.



