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pharmaceutically acceptable salts thereof, processes
for preparing them pharmaceutical 5 conpositions

containing themand their use in therapy. The
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receptors has been inplicated in a nunber of dis-
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At nicotinic receptors in general, and of particular note at the ot7-nicotinic receptor,

desensitization limits the duration of action of an applied agonist.

DESCRIPTION OF THE INVENTION

We have surprisingly found that certain novel compounds can increase the efficacy of

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



ronal communi cation without affecting the tenporal
profile of activation. In addition, 5 positive

W@R000818993 ¢ nodul ators are not expected to pr oRCIEP2007/053829

10

15i

20

25

30

long-terminactivation of receptors as may occur at
prol onged application of agonisSts. Positive nAChR

nmodul at, or s esent invention usef
t PERThEEe! tebF%‘ifﬁ?i{ s sPosyfvelpsiRpe mod afaéfa? Qareslikely to be par-
i mi'celaﬂg ebefal folr treatnﬂeﬁe@ﬁ cdﬂdﬁ@h@l adseciated dvlﬂﬁaamloﬁs in nicotinic
ndit oigs ﬁ tl Settl 1 tion O];l cf‘e II'COt n:l €erne
88?{{“8? PG AEPPRCg ’Fﬁé %‘r%oé’&%“ f‘ﬁq??é’f’m Te5iP e Bt fermen-
3m1ml Icomemﬁlcatlgrrh withputzadieetinfethe vertporelprbflei of gcipasion | meddition,
aI i r
E:)rﬁt;igg ?l%%st%fﬁ%&@#@érg%@%@ ekl gcﬁtl‘,dsfto?rg(?fctg rl{ﬁ'l‘é,l l@ffn inactivation of
|f‘?F@P$0ﬁ$ 2 1Pt egub At projersged aténn FhpEEmSts. rel ates to
net hods for their preparation and 15 pharmaceutica

¢ nglglzlgt | Cgﬁﬁétlogslfol}%yﬁ }gr%n%nf %g%tllogl\r/l%g%{] nrég%pgent or prophylaxis
d ef pssahbtedisiders] imeellesaunulf 1aqiairfrfen0dls<&dﬁﬁ @r dsemos of @nditions in

t *&fh r&@{iula ”(?n”éf % o ot oté axx&ez%o%fls gsﬁé@lﬁ@i' . ag'eg ogf'er S
condltlons in mhlch nDduIatlon of the 0 nicotinic

F q4,e @Y&Ent' 1ﬁv§ﬁ6§fcbl‘fde$t¥s 3-28H1iddS- 5 ?ibﬁ@&erﬂfatﬂl&enavmg I’posmve

pres I nventi on er structura fromt
arallosf%raﬁ mgadilA@s PEOREtishdR PATISPBY i@éﬁaﬁgﬂgtﬁ@s T ot agonists at the

a@ﬂl Iﬁd:dthtu@l%cﬂﬁ&ﬂ Thy envahli@sfueth Crelmsiib Abedlicils Fbr thbi@ prepdration and

t I
Rosi P ALt 5B BN, ThE RGO §50 taies o the use of
( Byanilzhehs-hiryl trjazole-dexivitivell f6) the ianuf26tukR of munkdidamentdbit the treat-

f.
Cﬁgﬁ?ﬁ@%ﬁ%ﬁ% ngﬁegﬁfd &i%(%tﬁérgﬁitn{ 2@&8:9 lmgwgﬁ%ﬁj cﬁsc%dé@ or dis-
S GBI9E OF Gl oIS Ay élbmhd@mulgtw@elf the@{ atgotinie mcten@rg&lmpﬂcwl
consi sting of hydroxy, cyano Cl_bal kyl -

E%Rhé(:a%) N}Q& of ﬂfq(c)gr%?e@gn n c{\l Egr %ru?éqegy%om the prior art com-
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af orenentioned radicals is optionally substituted
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pyr PTG R AR 11300 IR GZH0 SARRBM, L-Cy allyh N
rror mﬂm@liyl N Hr Sepr e, ﬂawycmﬁ(%ﬁeeszmlwdkﬂyhiﬂ Cs scycloalkyl-

wheigi 511{?1 fp%!ﬁ{amcgmkylcc(@}mﬁ“ IS ARYi- @(Lacbj Yand Cy_¢alkyl-O-

sub E or 3 substituents each
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hal o, bydroxy am no, cyano and Cl_6al kyl ; WD

89 / EP2 7/ 0538 r.esent s
ki B0 Soch ngeiepastt) (B0 Rt Y S eloaliok
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10 C2_6al kanediyl attached to said phenyl ring to form
together with the nitrogen to which it is attached
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containing 9 to 10 ring atons such as indolinyl or

t et rahydroqui nol i nyl, each optenal |y substituted
V\/ltshtrlfluororret?& 15 R7 and Rl each independently

r SpreessntsHydresgs @lk%éisl@wcloaélfyldiets ey el @ﬁémwbstlmted with one
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sub Et eg *’Efﬁltlg gne or nore substitu- ents seI ect ed
fro ‘14?} Srsi sting of hydroxy, cyano,

Cl-4alkyl-O, Het4 and NH2-C(CH3)=N-: 20 R' and R14

ey ggﬁﬂlﬂ?@r‘eﬁ%@%ﬁn?éé%%#“r%?&?hégalkﬁﬁfz@?%ﬁ%apea I
may wheres gaochiof thesel alkiyl-radéals roay bmm@stsmwtwiﬂuonee@nmore substitu—

sel -
oS TR e SRR ARSI, By pageo-

represent hydr ogen, Cl.6alkyl, or C3_6cycl oal kyl ; 25

\MRéﬁ‘@r@seﬁ%CIﬁrdﬂfgeh hesalkal, by |whE:ﬁ=,CkQ e@ireseﬁmphe@yl R® may also be a
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Froneetlkiil pesRE i ! R Poley eifiis YA BE nfiogen to

Cl_Adliddyik isQitactend aRd s2id phaalyl RIKg Etihk@fbwyj@leh‘mgrsymmltohtammg 9to

nit 16943 a ?(ﬁigﬂruggl %mdgﬁnflr&)fet%ﬁ-l?g%ﬁ]ﬁigﬁgﬁg?%‘1{1}% OEJH&IIQI@ substituted

het er oc ecte
conwlﬁlttrlﬂgomeﬁ;&ﬂ,r olidinyl, piperidinyl, piperazinyl,
mor phol i nyl, thi onmor phoI [ nyI and pyrazolidinyl ;

o K et R &b iptencident)y poleseniftscon alledss Clocyeldliy ;

i nde.plefmkeeaclh)of tiset elkiybrhdidanméihiee gib@uuuateclomh siid sign@E substitu-
hal cY, Cl a

ol ShaPUEkeEtipRs e By Ul osrord it Haper Gty O- et and
repi"&éefﬁftCHB))-'dNﬂgen Cl. 6al kyl, or C3_6c:yc| oal kyl ; 35

wherei n each of these al kyl -radi cals may be

substituted with one or nore sub- stituents selected
GrauBdersadensty; iapresmnthidresap, Cogdlng, Hfep-scycloalkyl ;

Cl_4aleteyt edohiof tKHse Bl(§l ﬁﬂd:aBJrﬁajl Bkaibsti@eatdie OIYU drimérBubstitu-
nltro at.t ached may

h th
et EPSeslefie Fhhbne Brodeoastil T S SR Cpradpt Cr A1~
consisting of pyrrolid WO 2007/118903
PGT/
! oA 0 EpEPRER ndedly Bhiccc R hREGLEH, 1Y clk P, BEERR:Blbhicy
\Ahemewnseaca of dhese @lclsybradec aaw:%ﬁ sybstitgedi Vdﬁaonqpr more substitu-
subghis kelt&ed Wokdthd rc% Qbnsist tH HbxyE&aho %ﬁ@'ﬂ;;alkyl O-; or R!?

Lgfjg&f ﬁy Otplgégi//toge Bect ed Lromd JaFRgen E)%g ggu'gyllcggfé are atgacged may form a
pol yetetoeddlicaticyl seleﬁtd:lﬁ'fomlﬂﬁz drietip cc&ﬁﬁshng Oﬂpﬁ&ﬂﬁﬁmﬂ plperidinyl,
Lﬁp%nepfe)eﬂ%nyﬁ) | %rgh(gl ff{ ,tmg)%aorz)r]gl{o"il n,ym/nd apép Yol ﬁmly nﬁflzreinnstz)ifd'hetero—

t hi aydicyhdicildpgpizagially ,sulltsgumd w.v_tbllyll or 3 shbsutmnt:smabﬁt mgependently
or Qé’lééffécpfrwn the ﬁﬁﬁ& %bﬁkl&ﬁl‘:gtbf hd okf aBRhd Q:?E‘JJA X\ ¢alkyl or

subst -t ut 3 su t uent s,
subﬁPth@ﬂ@ﬁt 65@)‘@( ng i ndependent 'y seI ected fromthe 10
group consisti ng of hal o, hydroxy, am no, cyano,

C&Zﬂ anadI 1}{(% eac% 1ind pengentiyor%wgent ﬁ%rogem Ci.salkyl, or Cs¢cycloalkyl ;
wherein each of these alkyl-radicals may be substituted with one or more sub-
stituents selected from the group consisting of hydroxy, cyano and C;_4alkyl-O-;
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-



Het 2 represents piperidinyl, piperazinyl,
pyrrolidinyl, norpholinyl, imdazolyl, oxa- zolyl,
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t hi onor phol i nyl, pyrazolyl or tetrahydrofuranyl ;
wherein each radical is optiondtly substituted with 1

2 or 3 15 substituents, each substituent being

i ndep&hdripariding) pperatinyls BiorRholings Buomemholinyl O PHgzeldinyl ;

hal o, wikgeiP¥id h@@i‘oﬁ th}i@iBﬂ,Is @ﬂu&@ll#ﬁ&bsﬁﬂged with 1, 2 or 3 substitu-
r ese erial

| k
D bt 23 g PO SRi e OO, hydroxy,
oxa- zmind, cyawadi gtloll yhd pb]lyhaiz(il e,allkyl,u soxazol yl ,
i sot hiazolyl, thionorpholinyl or pyra- 20 zonI ;
wherein eqch radical is optionally substituted with 1,
2 Hat ad Beb spélt independenshokprestss pipetidimy], pigteraginyl, pyrrolidinyl, mor-

lndepﬁﬁkﬂ hiRALRE toeggchl?oakatd?&ogn qaﬁz@sm%g%mﬁ Rbthiazolyl,

hal o roxr ano
pol yh lwrpéa lkxhor pHeEaly} ophaeiasch fﬂthéF is@pHgnally substitnied with

pi per %éﬁ! Blyilﬂ sutiR¥fulels] éﬁlcﬁ)éhbstlfﬁlpl%i% ﬁMhpeﬂd&htﬂ%ﬁ@eﬁ&c}ldd from the
oxa- zo i.az Z0

o hERLB RIS %ﬂja@pﬁsﬁYr% S ALRANE Gty an Siakolynalog calksl
each radical is optlonally substituted 'wth 1 2 or 3

SLi—fk?i ég?@s? F]il%eﬁﬂ i“??”i rot?%hg@ Ih&?ﬁ&%ﬁ ‘%g{nllééolyl oxa-

am nozolﬁy@ﬁ@dlmolmt p |180)@@013h lsqtmsaoasé; tha)morpholmyY pyrazolyl

phar mBeRuhh bt CRRERR QcR A Atpsishilly @bs@biatan 1,2 or 3

or a quat.ernar reof ;. praovided sai d conpound
i s nogu tituents, é/ach s%shtuent being independently selected from the group con-

( 2- metisixgy pf tealy, hydtoxyedrhivib; &ratd, @-¢dikghbml gytedyC ) qalkyl;

1H1,2,4-triazol -3-am ne. 35 The present invention
relates in particular to a conpound according t
f detrli represets WpeRid0pl, Pigsodn oy b0y ?, e paelinyl, mdazolyl OXa-

N-N ( ]
st er eg%:lﬁle rl?lxé‘{alﬁ@yll—?g%gpm 1},(% m¥l hsﬁ)e rléé%?ﬁgtmﬁﬂlorpholmyl or pyra
Cl1_6aP®lyl wher@ﬂ cgeh chakl?mlpwkw&bwtt‘ﬁd S b %érsgbstltuents
subst bddhenbsithad onapaRRpEyeRy sdetieThesh the 8MupREngHRIEDS halo,

conskszé gyof héfr0§¥£;€%%ﬂﬁ§dc%H%ﬁlEgﬁfg%b and

R3 C(=0 -NR4-; Qis phenyl, pyridinyl, indolinyl,

geh) ?Jé% g rp;ﬁpﬁyg%afe?ﬂI@@ﬂqhdwOxaﬂﬁfnﬁmﬂl imidazolyl, oxa-

t hi az éqnlyl, oxadarohylathenzglyl, Iwravﬂwanw;lllazolﬂothminorphollnyl or pyra-
pyri d%@l‘yﬂﬂvhereﬂ%ﬁél@faﬁlcﬁﬁﬁrb Fiafk1§aubitfued Widnall of 3 substltuents

substi t W th on three subst tuents each
i ndepE’i“Fg‘eﬁqg?t H%P@esé@epwﬂ%mlhéda%ﬁ@% RS K9P Agnang of halo,
hal o, hixdrox graaxud, cyanamaoC, &kygal kyl , Cl1. 6al kyl - O,
Cl 6al kylthio, Cl_6alkyl-0OC(=0) -,
an N-oxide, a pharmaceutically acceptable addition salt, a solvate, or a quaternary
amine thereof;
provided said compound is not N-(2-methoxyphenyl)-1-methyl-5-(2,4-dichlorophenyl)-
1H-1,2 4-triazol-3-amine.

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



HO C(=0 - Cl _6al kyl -, Het, polyhal oCl_6al kyl ,
HO C1_6al kyl -, pol yhal od _6al kyl -0, am no,

W@ri0na18303 6alkyl-, Cl_6al kyl - S(=0) 2-, nono - or PCT/EP2007/053829
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di (C.6al kyl)am no, for 15 nyl am no,

Cl _6al kyl -C(=0 -NR'- and RI2RI3N-C(=0)-; L is

Cl _6al kyl optionally Zsubst ituted with one or where
possi bl e two or nore 3ubstitu- ents each independently
sel ect ed from the group-cgpsi sting of haI 0,

Cl _6al kyl-O, Cl_6al kflthpo, CL.6al kyl - —O)
pol yhal oC1 6a| kyl and—&w}w.hq{] 6al kyI O, or S
CG3. 6eycl oal kyl , phenyl rimd nyI pyridinyl,

pyr| m dazol yl, pyr| dazi nyl , tetR hydr opyr anyl

 azol zodi 0x0
| Sitaiie rlSeeobasm el oy fohhitberetypdrin
|squ|noI|nyI benzoxazol yl ,

S é 1s7C géall{ﬁ %) %//aglgﬁ g%su?dtéd" 1th oPe or more substituents independently se-

r0|squ|no

2, SJQntvemmrﬁlwgroul@ pomsisting pf hydmmmvamqi iGhylkyle®-, BER’N-C(=0)-,
2, 3pdidhyqdrehanofP anyl=)-wheReidt= @?N}ﬁof t he

af or enment’i oned r'adi cal's i s opt 1 onal substi t ut ed

with one or two or nore substituents, each substituent

b&) ngphengE p?ﬂdﬁnyle ﬂ{doﬂnﬁleb@ﬁb@@xéllyp m4- Bﬁlz@ﬁ@biﬂlyl benzofuranyl,

con% as%wgr 88 Zéﬁlfglyfl Qéﬁ(’j ){ a%%% O&XQQOWZOB? ﬁfééazolyl pyrimidinyl,

HO of pﬁ)da@lr;yﬂi alvkwilein, edeb radicab i qptlohailljoﬁbsﬁmﬂddy#uh one, two or three

o b Eletle B %Eé%aé%%se?%ﬁﬁyfg e@rﬁhﬁgonsisting of halo, hy-

di ( dioxghlckgno, é}naﬁbyl Cosa?wla@n, Rosa kscl:thmémyluq@ﬂ—o)-
O - M€=0 @I RAREN LA oC, Bk ﬂl}ﬂ)ﬁ% Gﬁﬁ | polyhaloCy.galkyl-O-,

|nde ent re S d

SR SRR - safﬁ@i iﬂwe eLes” s@pwroraﬁt‘/ glkyDgingy for-
and nRRamialeq, {aligid{e0) MR'h dndR ik PNoge®)at om t o WO
2007/ 118903 PCT/ EP2007/ 053829 -8 which they are
attached forma heterocyclic radical selected fromthe
gloinCoaligil sptiorialy sabstipyted withdingpt wheicpessiblietyb or more substitu-

pi p%ﬁt@%h&i’mdeﬁ@ﬁﬁ&ﬁﬁj ger&e{ed fI-d?h ﬁ{Eﬂg’rQﬁl%ddgbé mgefmﬂa @ alkyl-O-,

sal d_heterocyclic radi

2 ik tie Bt e POy ralky] Bdbsti ¢ uent s

eac olyhgieps pdeyltdy osel ected from the gr oup consi sting
ano

pol Pt e e Bk VS nhip damiezell garigginy, tera-

C3_ ggwbpah Ky imidkaitBiansl yiCherGalioxblys utddl intyl) i edndelingl, berezofu-

ggngélq{gf? cﬁl%ﬁn%ﬁ %ggﬁﬁoﬁﬁ}lgg&ngz{zw Aité v SQFe%HydrO%mE%ltl%l
10 R4, ’é&dtemehbéia@ﬁpqupm&ﬁ& aé’mhlhydrpéw@l@ﬁmdlwldfu@@éﬁldmyl or
Cl_6d. &M&droﬁénz@nﬁ@l ¢ kwdafekyéach of Yﬁé%f@ﬂeﬂwﬁﬁ@ﬁkd‘}ﬁd&:i@ £Sptionally

al ky (- adi may bé substituted with

o b Sthed Bif one b ot SumerSH NN G DEHGHEY Bhgedfdepend-
Eygemﬂy sel@:ﬂtﬁm@orﬁmﬁk Soug abreydtin@or hdld, IR@lro:80r SARGLES, salkyl,
r
g8 G i, 1B QLG RSO BB o
r| n@alloéin fsaikjrh H@g@t dabyl-wpolyhalh€:. gl yl- e aminw, annioe®;-datkyl-,
el Laghes= ?2 rﬁ@%&' R Lalky1mifo] 8RGHaRlif/ Cl 1 ¢ ring

S stem conta
y C1.salkyl-C(=0)-NR"*- andR‘SR‘GN -C(=0)-;

R' and R? each independently represent hydrogen, Cj.salkyl, Cs.¢cycloalkyl,
C.4alkyl-O-Cyalkyl or Het’; or R! and R taken together with the nitrogen atom to



10 ring atons such as indolinyl or
tetrahydroqui nolinyl; 20 R7 and RLQ each i ndependently

wWo e@rassenps hydrogen, Cl.6al kyl, or C3_6cycl oal RgI/EP2007/053829
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wherei n each of these aIkyI-radlcaIs may be
substituted with one or nore sf@ibstitu- ents sel ected
fromthe_ group conS|st|n% of hydroxy, ano,

¢

C1_2dightheyrezachegifarm py tewclmmd@abw achgclpram dhergrpyp consist-

\rNﬁ p ﬁ@@'ﬁyrﬂﬂddf g?ﬁperﬁinﬁ G}h dﬂr m%h@ﬁﬂﬁ' @ddrkdphélird® and pyra-
ere

I I
subebtdnvEdeein sefd ool R opoTilyloaiped puty 1. 20r
f r onuitshieregtscragh mdapmdsmilynsylemtedrfymin oheygrooyy amsisting of halo, hydroxy,

d I d I
o Bk vl G Mg B BRE L BRI S or e each

of these aIkyI-radlcaIs may be substltuted W th one or

”W?ep?@&ﬁﬁs' HyHrog%Q eNhkkys @3%@&(%11@11 O BFCQ%@H@ substltuted with one

consi sti ng rox ﬁpano or

and ORPS %Ibé%tutﬂaa selfipd {iprxihe grovs .09%5@@ o Pithioxs, %P‘bh
t hey, aileylabt actieet*;ay forma heterocyclic radica
selected fromthe group consisting of pyrrolidinyl,
plperldlnyl pi perazi nyl, norpholinyl,

t (ambRﬁIamcth 1n§1¢peachdltbyemsﬂmt tydrggern, C\I\hfdkﬂl, or Ga4cgicloalkyl ;

h t
o SHGr £ LRI R PRL Y S e
f r ofnts selegied fremuiba roupi cegsiging el IUdI‘CPFyd%@%? an@\h?n +dkyl-O-;
cyano, Cl-6al kyl or polyhal oCl_6al kyl; WO 2007/118903
P / EP2007/.053829 5 and 6 each i engdent |
RSB Sy HFsGR - b r IE*SI“FIFF% FEREZSCBS P BroH] Ryinay alko be a
Wh e(gisalkarediyl aftachbé sesaid lydnyl dnk @efosm negettee with the nitrogen to
??gﬂh{l@gﬁ ?sdatt\ﬁﬁ:ﬁeta A Gad thyls n%%g%gedtblcyc%c rl%g ) Scfg c%gtalmng 9to

roup consi's
Cl. AQIrInglatc@s sugh amﬂohayidnr m@hwdrloewnobr@ét her with the
nitrogen atomto which they are attached nay forma 5
hegergp¥§llc radi cal sel ected frowutheﬁi
Snép n‘g‘j‘CBfndﬁWfId@PﬂH repygsentdygErgen; Gugalkyl, g E@ﬁ%}?Iqi%yl
\IITmDF Piheteimydch of hie@ﬂ@lﬂ{phfhldi(ﬂw m&f b@s}tﬂb@tlt@ldddhﬂy&me, or more substitu-
erein is o

S bEte Selbas fPRHES BB sensi it i ok o B I O- and et

|ndependently se- lected fromthe group consisting of

S R ey B 0, i

r e p Iv\él@@m eff? @é thege alayl-ragicglsmagy bwsubstﬁyveﬁiamlu@mr merp ISUbStltu'

Phokhte ¥lectbdTrdAzak ?foup‘%ﬁia@dtﬂlg of R¥d@ek ?Z:‘?Iaﬂd and C alkyl 0-;

thlazolyl i soxazo i sot hi azolyl, thio- nnrp ol i'nyl
pyrazolyl ; mhereln each radical is optionally

S Rﬂ)sindt R eachnintiépehderiyar ePre&ns hjmab ény ﬂlkﬁkylealc@ 6cyclo alkyl ;

su b%&e}eyne Qach %? kl%g Iﬂﬂdle %ﬁr&%ﬁ A)y IF] Ibgtct{lFeg willoohe! oremore substitu-

group consli roxy am no, cyano, 12
Cl_euts Rglbctadmﬂoxmdhy Bmug@mnsastmgwf hy&l@ucz ¢yepe esEntakyl-O-; or R

Pi pehd ﬂ' 3r{¥ll:en t ﬁér%ﬂ{‘ﬁﬁti nitkYeeh 4 drﬁj on\Wuch %ggi?‘f’ilt'ta'?:ﬁtl:d may form a

i m dazol y B%- zol é oxadi azol y
i soia%tsmcwhc r@@léﬁlrﬁelﬁ fyffom fh?%WﬂIWSIW&Pf Ia»frrcwlpa/l piperidinyl,
zol iperazllﬂ?ﬁ rr&’arﬁh(ﬁﬁ@h tl‘u@ﬂioﬁﬁﬂohh?l @ﬂtpy@&@llﬂi{ly{w\bﬁ%rbﬁlusbﬁldletero-
subs uen
TRt ol PR Rih £E i SIRbIe R R fadfendenty
hal sglected from the group consisting of halo, hydroxy, amino, cyano, C;_salkyl or
polyhaloCy_galkyl;



hydr oxy, am no, cyano, Cl_6al kyl and
pol yhal oCl_6al kyl ; Het 3 represents piperidinyl,

weereensodnyl , pyrrolidinyl, norpholinyl, im daeot/#pP2007/053829
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oxa- zolyl, oxadiazolyl, thiazolyl, isoxazolyl,
i sot hi azolyl, thionorpholinyl & pyra- 25 zolyl ;
whecein_each radical is optionally substituted with 1,

2 For aml Byjisaeh indeprrdentirenresem dyrragemt Cisaliih or Cs. scycloalkyl ;
I ndﬁtﬂ%ﬁ’éiﬁ e&dhyof&ﬁése %Il@lirzfdiéﬂlﬁ Bebe g@sﬁtu@émsitﬁ bhd@r Rbre substitu-

hal o, m n ano,

pol I ElER eq S10ky T eRlmahalsh b gD ey g Craalkyl-O; o R

pi pandR'hyken weethed with thd nitrogempiverhitowhichithédaz attydhed may form a

s oPRierSPU il BBt o8 Bbink 3P ARl ippriin,

eac Ipipeaatiieyl mbmhobmylommmwhcubm pr pirezbliginyth ; wheRimsaidheterocyc-

su bslfc'r%da}@:??%o tlcﬁﬁHF ssbiBikdd WRRY, D6} @?ﬂ%ﬂﬁ)@ﬁﬁ%@@fﬂﬁlﬁ?@%deﬂﬂy se-
[

sel ect roup COﬂSI stin
am Aertediiem shegropn cglaqlqp)ngo oahyc&p)@klag@no gyano, C alkyl and poly-

phamamldmkgal Iy accept able addition salt, a solvate,
or a quaternary amine thereof ; provided that said
compound | s not WO 2007/118903 PCT/ EP2007/ 053829 -10

I\I—HeZamle& ﬁyﬂhmdypdnd&ﬁttyeneblgeberﬁ-p(p&ndﬂq'ﬂ plivpevazigid epwyrtolidinyl, mor-
}hghlill)ﬁ 1'11518?212% r&/] ﬂgblﬁgtc)ﬁgtpg%d%l 4th1azow)lﬂlschxazolpr , isothiazolyl, thio-

1|+ Inczphnlt alzmra@lﬂmwi@rememwl@&h lapP@@WﬂU@h tituted with 1, 2 or

acc @rs@bﬁﬁuérﬁs teE&l be@t%ﬁ@ﬁt He&\g‘fiﬁﬁép%ﬁdénﬂ JelcOER %Hdthe ,%roup consist-
accordi ornul a f

S 86 o Wi D e BSR4Vt or e
t hereof, wherein Zis Cl_ 6a| kyl or C _6al kyl
ﬂ%iltuted \Nl.thd Qr subtlt ents ! 1, oxa-
ipé‘??&esﬁ? 5 PIREE! “’ifg Hl%%?zé%P’ 1?3’6{%8 g‘P%IEE’BO s pidazglyls oxa
of hy doltykybxaohmiyi, thzlzobd ikgdaz@yl, iRt YI( th@morpholinyl or pyra-
eaEiJr&anF{s 1on?11§3s ggt"t@eﬁ%ﬁﬁa dor 3 substltuents

0oxo,
i's phé‘i‘ﬁﬂﬁ thﬂ |bﬁ1§/1€ indspp tm@pgipd ﬁm@h@gwuweﬁsmung of halo,

radi cabdiogy, aih®hhy, GYREYI dndtRvhalet, Waik{l; one, two or
three substituents each i ndependently selected from

t he roup con- sisting of halo, cyano, Cl_6al kyl,
CI-IeG kdpydsefids plmﬂyiyalpnﬁraz@mjlkmfrrolmmw -morpholinyl, 1r111dazoly1 oxa-

hal o g |0§Xc!llaz%é¥1 AR o[BI 00 Elidofihily O BT ANinyk or pyra-
qui noke 1/1 w qe@.qgi: ;aglpqab;srqp@p@allmbﬁypﬁedmgh 2or3 substituents,

fur owﬁdh%eéﬂmerﬁ BBHG FhdRpamiehily db1BMed ﬁBﬂlrtﬁegfduglcaﬁglstmg of halo,

7-azai ndol i nyl
hydroxy, a¥mno, cyano, Cygalkyl and polyhaloC,_salkyl;

Het* represents piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl, imidazolyl, oxa-
zolyl, oxadiazolyl, thiazolyl, isoxazolyl, isothiazolyl, thiomorpholinyl or pyra-
zolyl ; 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 or C;_salkyl;

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

provided that said compound is not



3, 4-di hydro--2H-1, 4- benzoxazi nyl ; wherein each
radical is optionally substituted wth one or two or

WOoreee/188985t i t uent s, each substituent being PCT/EP2007/053829

i ndependently selected fromthe group consisting of

hal o, cyano, Cl_6al kyl, Cl1_6al- Ik@H o,

pol yhal oC1_6al kyl , HO Cl 6al k

pdY-{halcdoxyphany )t L-methykii (@ d-did lempkiwyl) 1jo hg.4-gyazol-3-amine, and

diN-@LnRaldcyphendD- BHcMY1-5 A Sk H&ry@) 1H-1PURARdIMYAmine.

CH3O- C 6aﬂi gﬁlH- E% GmGal E%F benzyl oxy,

C3_6cycl oal kyI C3_60yc| oal kyl - ,

C3X bﬂﬁelhlaﬁd:d(mbmﬁﬂ -a6@drBivie -t(ﬁ\li:ﬂe,prmhyinvention is a compound according to
0 ]1 | kyl -C(=0) - NR14-, Cl1. 6al kyl-C(=0O -, and
%%Lfﬁ -0 Cl.6alkyl-; R1L and R2 each independently

repr esent hydrogen, @ 6al kyl, C3 _6cycl oal kyl, 30

- d -4al kyl -0 C1_6al kyl \\ Het 2, HO Cl_6al kyl ,
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pol yhal oC1_6al kyl, C3 oal kyl substl - t(Ht ed with
C -4al kyl, C3 6cyc| oal/kyl q 6al kyl ,
di met hyl am no-Cl . ro'chycI opent an- |

-yl; WD 2007/118903 PCT/I‘EP2007/ b653829 -11 or R1 and
R2 t aken together with the nitrdgen atomto which they

aﬁﬁ‘cl@&h@ﬁﬁ' @féré‘o@ﬁéﬁﬁallﬁ%&%ﬁ@Yc?r}dscihéré‘&‘ GRtrefie! ected
fromthe group consisting of pyrrolidinyl, and nor-

pholinyl; 5 R3 represents hydrogen, C1_6al kyl,
C%. 6@@9&2@1@}1 loy C; skyl Habs3itutBd wathnB3r aredsibodiepas delrpéndently se-

nyaregentog it aFe 06159831&8&? i prdal C RER LD & BN~
a 1R'@- CH&DB@H?@MSI - (Rl -C=CRNE p FEMN- C(=¥id)-t Ipalo, oxo,
for h@i @ A1y %H}Lége nitrogen to which it is

att an sai enyl ring indolinyl substituted
W th trlfluoronethyl R7 and R10 each independently

r QPE@ pIRAMb, g&n@@bk}ﬁl:nébﬁlc@%]ﬁ Gyledréialekotl sadikal 18%bt1@1ﬂﬁily3i!1ﬂstltuted
each dependen(#qy g resents. h (gr orggn or Cg h i
Fe 5 T St BTGy MK LERAY SFiris-DaaR s eroup con
al - Gﬂ;tlhg bf haio, dYaB0,ahdalRYE G aMkyl-Ot, pghhhleC, wilkyl, pdig-

it t h d f
oyt EARE b0 JpdlehB b BB BAAEN . andtent | y

r epr esent oxazol yl optionally substituted with

Clr> 6abhenbi, plyﬁtt.hnyf %Qﬁz%ﬁﬁﬁhﬁyl tlﬁﬁélﬁiﬂrl’%ﬁ‘foﬂﬁ?lni|3»d1h?<ﬁ‘oﬁﬁ¥ofio-
rep resgwg oxazol N‘OXl ar naceut i cal

acc&pt! fbar&a}'reqhsﬂ befzediogany Yo usqpygdawéﬂewhnyl
am est- Hﬂh@dl@qu 130bdvizbeazd@ § nbitoi chGadipd Usﬂ@iﬁlonally substituted

28? 3{ g\gt ne rr%e Sihs n{{fuﬁlﬁve%tﬁlll {s)u sti ﬁien engrgo 1nHepender&ly selected
from the group consisting of halo, cyano, C;galkyl, C; 5alky1—0-, polyhaloC;_galkyl,
HO-C,_salkyl-, polyhaloC,_galkyl-O-, amino-C,_salkyl-, mono -or di(C,.salkyl)-
amino, RR'*N-C(=0)-, morpholinyl, CH;0-C_galkyl-NH-, HO-C;_galkyl-NH-,
benzyloxy, Cs.scycloalkyl, Cs.gcycloalkyl-NH-, Csscycloalkyl-C_salkyl-NH-, poly-
haloC_salkyl-C(=0)-NR'*-, Cy_galkyl-C(=0)-, and Cy_galkyl-O- Cy.galkyl-;

R! and R® each independently represent hydrogen, Cysalkyl, Cs.scycloalkyl,
Ci4alkyl-O-C galkyl, Hetz, HO-Ci.salkyl, polyhaloC;_galkyl, Cs.scycloalkyl substi-
tuted with Cy4alkyl, Ca.scycloalkylC.galkyl, dimethylamino-C;.4alkyl
or 2-hydroxycyclopentan-1-yl;



N 16 R WO 2007/118903 PCT/ EP2007/ 053829 -12
including all stereochemcally isoneric forns thereof,

wWob@ra1890¥ i s Cl_6al kyl substituted wi th hydr oRgT/EP2007/053829
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RIRZN-C(=0)-, R3-C(=0O-NR 4-; 5 Qis phenyl,
pyridinyl, or benzodi oxolyl ; -Wherein each radical is

opti gnal !33‘3 substituted wth one, two or three
s iant &n takep degsthen ddthdheiaitiogsn alemeierduch thskateraitached form a

gr OURet€@Byclii radicalGeRbted doth thekr®a) dokistitalofRirketidin$t,.and mor-
pol yhﬁ\l oC|] _6al kyl, pol yhal oC1_6al kyl -G, an nono - or

di (CAMYEky|)anino: 10 L is phenyl, pyridinyl,
benzodi oxol yl, indolinyl, 2,3-dihydropyrrol opyridinyl,

f - L i bgn hgxa j.h Bur opyri di nyl,
7%?5?%#&@%@ (,ggegr&l'éfﬂ%)-l’?aﬁ{/a rlg‘} gﬂ- %{jﬁ&b’enzoxazi nyl ;
wherein each radical is optionally substituted wth
O A R*WAcIPIndBRnfekt FeS4R By drogBREHCS i tuent

bei ng | nde%erﬁldgi%{nl ?/ é}gl%‘ggt ed S(fprogm t he%gé?%{lfp

consi sting of halo, Ci-6alkyl, Cl1_6al kyl -0,
HRGEpreadnkyhydrogBRNer widre Dhregiebts Pladnly) IR aidynidso be a

C3_6¢ycl oal kyl cycloal kyl.-NH . C3 6¢ycl aal kyl -
G- SRt suaira B8 Yea pRonsY b i roumy ritter vl i tpogen to
eac hwhicidi pesiteintd andrseprgseyltringyiddoieh sutGlitbel ith triftroromethyl;
C3. 6¢cycl oal kyl; 20 R3 represents Cl _6al kyl; R4
represents hydrogen or Cl_6al kyl; R6 represents
hyklrangdn; eaoh indeprndeatls ecpresephar-sfeled of Cosdyclpaligbept abl e
addition salt, a solvate, or a quaternary am ne
thajeof,,StiJ| a more particul ar conpound according to
tﬂfe 6‘?‘L§erﬁa°1i‘ HdepRIdEHLY Epesery wﬁﬁer}})%fdﬂaﬁé@aﬁdi ng to
formula (1) Z NN (1) L-\'" NQNI16 R including
aldis &0 m.cal ly isoneric.fqr her eof .. el Ny 16
w0 2BhER T FaeD TR ubb ok 4580t PO AR ATR° BhdR  aken
hy drtegejie2 w34l thg hitrogen RoRei-vadficiDheglare3attakldd ma@y fagm pyrrolidinyl;
phenyl, or pyridinyl ; wherein each radical is
optionally substituted with one, two . . .

Het and Het’ each independently represent oxazolyl optionally substituted with

Cisalkyl;

Het represents tetrahydrofuranyl;
Het® represents oxazolyl;

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

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

Z
\
N—N

L/<\N )_IT_Q (1)
R6



or three substituents each independently selected from
the group consisting of halo, 5 Cl-6alkyl,

wW@006a14¢93 - O, pol yhal oCl_6al kyl, pol yhal oCl _6edkKEP200%/053829
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and nono -or di(Cl_ 6a|ky|)an1no or 2,2-difluoro-

1, 3-benzodi oxol -5-yl; L is pheﬁyl pyridi nyl,

|ndoI|n I, 2,3-dih drop rrolopyrldln |, benzod|oxanyl
dilprheting alﬂ atre@ﬁyli&qnapﬁw isomeng fgrig élllqr?fgﬂ whejgin

3, 4-di hydro-2H 1, 4 benzoxa2|nyl ; mhereln each

s ol PR vk OB R R OB R By N

| ndependent ly sel ect ed fromthe gr oup consi sting of

q]l%f%ﬁn ké)ﬁ d?rrlHl b%ﬁk&?ﬂ)xolgé »ﬁ% ?C%I“éldl% Rﬂ?&nally substituted

cy ¢ " i @y twaearHi eelsnabstltlmn@sm nsdepezndnmﬂmwlectedixomrﬁbﬁ gpup con-
eacelshﬂgsp@m eéytﬁbnkgr %rﬁaﬁﬁn@ Wh%e;n 5&11@,3@1%&16& Qlkyl-O-, and

C3. 5cyc oaI represent’s hy rogen;
N- oi‘i“t‘l‘@ -ondi bqﬁlaﬁapfé’l‘)é@t”}%al |y acceptabl e addi t| on salt,
a solvate, or a quater nary am ne thereof.

LA P T Bl P e
2 hpgiridimy b bepapliox and pgihprpfurep yndinWH-&fantolinyl, or
met Bylﬂhdlyg!;rg(ﬂ—p-)l ”@J&Qw{azhrs{l hWhellghli SR AalE ﬁﬂyﬂtmnally substituted

ni n
py r m@m Qerpy an;pﬁgpr@qbymments each substituent being independently selected

| SORfoRPHkE P oRt s CBTEHaHB’ 2, _alk§i) @1 Lapnazokrs.ar, E‘Qk(ylz Jnono -or

SunSrh e ﬁ?ﬁr%@ NURSCh AR

par U, galkgrNHrladiQpakyleD- Chealkylvention, Qis
2,2-difluoro-1,3- benzodi oxol -5-yl. 30 According to
anqther partlcular enbodi nrent of the invention, Lis a
s &' and &3 etichonderiendenglycepressmn Bydogeny CosalppleanCs ccycloalkyl;
pyridinyl, or 1,4-benzodi oxanyl ; wherein said L is

opti on- aII substltuted with one or nore nethyl or
e@hﬁﬁ%ﬁ?ﬁﬁ(éwﬂgyltuents In particular L is selected
from 1, 4- benzodi oxanyl and pyridinyl ; all of the

afarenentj qned r adi cal .hore in particular
4f%§?ﬁr8§eﬁéfﬁl,y8%\c}ggngﬂ§é’ﬁimt ed with one nethyl or one
et hyl am no sub- 35 stituent. Exenplary conpounds

Pﬁ?‘%&%%g%%g%%%prﬁim i nvention are WD 2007/ 118903

(S)-5-[2-(ethylam no)-4-pyridinyl]-a-methyl-3-[(3,4,5-
t ralhw ety F&%ﬁﬁhﬁc@mlghﬂg a@&'&ptébl@acﬁhﬁéﬂ f0h %l@at@tck}%rlﬁ‘atemary

| uoro-1 enzodi oxol - 5-yl ) am no] - N, N- di met
hﬁ ’ﬁ’ WEB ridinyl)-1H 1,2, 4-triazol e- 1- propanami de,

(Sgl 1% rﬁ?{% paﬁ%o[as) %lm 01?13%? ch((J)C%II(ﬁé ko t%e ¥>rc)senr{]1 tion lSt ah ¥ | 'pSound
1IaFCPr®ngiQ fqualzbll (&1 - acet ami de,
Z

N'-N

/(\ )_N_Q ()

R6

including all stereochemically isomeric forms thereof, wherein



3-[(2,2-difluoro-1, 3-benzodi oxol -5-yl )am no] - N, N- di net

wh 2007518023 et hyl - 4- PCT/EP2007/053829
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pyridinyl)-1H 1, 2,4-triazol e-1- propanam de, -
N-(cycl opropyl met hyI) 3-[(2, 2-Hi-f | uor o- 1, 3- benzodi oxol
5-yl)am no] - 5- gt b 10 4-pyridinyl) -
1lz~lih2dIZPXY€n§1 ,é)f RlRa%&(a@)Iﬁa 32Kk | udi ng al |
ster eochem cally i SOﬁEI‘I c forns thereof, an N-oxide, a
tlcal tabl e addition, s
:E) eq)rrpéfln}gi}llgf I?:H)eeraggfraéj 1yl %?Pt@ﬁgl:l)b@gﬁg}tumd w1tth bne, two
c 0 rrpf:) tlmehsswctﬁ:toelds Bg:htmddplaﬁdq:nnti@&elﬁtted finoenthe @rovproendiSting of halo,

%2 Ei h hg/aﬁlfyjlhdl |’1?/$ nﬁﬁgb?égllgyl 6p(§fy}}alol\é r'Eltkhly b Sanh[n%on%t or

rfI

am ﬂ[(p-l aalkﬂl)a’.l_’tnno,tqrﬂa&difl@oro-bﬁéleamcti@xol -3-yl;

- %,_ivierg)l hﬁﬁ? dﬁlg’l’lﬂ'ﬁ(ﬁﬁ’&r‘,% Qﬁgﬁroﬁf(ﬂ'bPop?h&ﬁyl”ﬁéﬂ%hﬁk'&%’l,)dlhydro—

pyiidinyly7 ,gqupqlcggldi é).r 3 %@@y@'ﬁr?&é—l 4-benzoxazinyl ; wherein each

51(H 4?@651 Zﬁc%pﬂwhhliﬁsdbs{ltﬁtefdt‘ﬁﬂtﬁ bMIQ%tdi‘Yﬂdr@ herpitubar] éueh substitu-
I az

5 st b naen sl B B Fheditos copsisting of DHgrpy g,
et hyl hgken gl laélnyl@l mohbl-orldi@C 4alkylamirogeyicletrbpyiod yclopropyl-NH-,

Hs%{/@@é}@ﬁg%nﬁ% yI’?Xt#])éjr?yy z?mmr?to 11I—|— 1,2,4-triazole-|

- ethanol, - N, N-d| met hyl - 5- (4- pyri di nyl) - 3-

[ R3-ahd szehélﬁﬁgé'ﬂ:éhhéﬁtl)y%ﬁ'éyénl ayaaedn, | bhikylZodc; 29cloalkyl;
triazole- 1 -propanam de, -

5- (2, 3-di hydro-1, 4- benzodi oxi n- 6-yl ) NN-di net hyl - 3-[[ 3-
(Rﬁiréﬂraﬁhml@timgleh;phenyl ]- amino]-1H1,2,4-triazole- |
-propanam de, - 5-nethyl-N [3- [5-(4-pyridinyl)-3- [
[3-(trifluoronethyl)phenyl]amno] -1H1,2,4- triazol-

| an W-ppdepypharm@enticallycaeagitddanditiemialien s@d0ate mylaqhiategnary
alahuﬁgﬁgl%g{shem cally isomeric forns thereof, an

N-oxi de, a pharnmaceutically acceptable add| tion salt,
a solvate, or a quaternary am ne thereof. As used

h@rc@blra@kg% 1dﬂlgdi'];%h{b@ﬁhﬁé'ntt 6 théahdentioRsZas ﬂale%whf%m the group of
p g efines . strai nched chain
P v Bt et desare eGP ERAGhSC, oha
camdnlmyl NHKZ(aOQmmt]sﬂpdsthalsNHe@mO) methily;| dimpthglaydino-C(=0)-ethyl-;
I AR up -
p éﬁ%&hgle¢ rg sé%g&lr éfoéjﬁpﬁzﬁ.lulér an@?gg‘né} ai hmglzval %%%{)leg&box
h;adn@ﬁ:mopwlnwm@maldgsmwlﬂ gingfiy eptionatly subst aitasowita methyl
such as the groups defined for Cl 4al kyl and pentyl,
hexyl V\D 200 /118 PCT/ P2007/ 053829
MAgppt hsrirrugan qw irpent f 19 1 nEio- Qs géiilnqro-1,3-
tcbeﬁz}cﬁﬁm[egyl cycl obutyl, cyclopentyl and
cycl ohexyl . The L or Q radi cal as descri bed above for

t he conpounds according to formula (1) nmay 5 be
atﬁtcaoﬂdéng toanbther patieil akanbogti medief thyl ievention alc cor stilgvged: fpom the
] g difif1 1@%&1%2{& %th 9 255 option-
% pd;i“l'lngaltE en‘c'e’t(ll?}"drﬁ eil ﬁ%? S ﬂ7\/\%6 IS rlJyrafl@l ﬁe b yS eprion
ly subsiipyted] yifh ong owpredpﬁpyl Q;'rethpdwmpéph%ntuents In partlcular Lis
selected from 1,4-benzodioxanyl and pyridinyl ; all of the aforementioned radicals,
more in particular 4-pyridinyl, are substituted with one methyl or one ethylamino sub-

stituent.

Exemplary compounds according to the present invention are



Lines drawn into ring systens indicate that the bond
may be attached to any suitable ring atom Wen the

WO R00g/188983 em is a bicyclic ring system the boPdI/ER200D€53829
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attached to 10 any suitable ring atom of either of
thetvvo rings. As used herein-bkfore, the term( O)
fornms_a carbonyl noiety when attached to a car-

ato n{S)aSi%rKWa@@Oarﬁr@trgﬂlwm agthelchid. 4t%trﬁﬂl1=fpa<|>xfllmayl)armno] 1H-
at om qungz(ﬁéﬂlf@ﬁ}%b] noi ety when two of said terns are

atta Q a fur atom _15 The rmhal o is generi
B AR o e oo BT AT 17
f or epRiMngiazaied [hepia&ﬂaﬂﬂ(ﬂd, er, polyhal od _6al kyl as a

OB 01 B MBS RSB n iyt 4t
one bi-lgdx-@idzoleot-oceitome, for exanpl e, d| f 1 uor onet hyl
or tf '[62'21&&%1%}‘6 M'benéodloﬁl Il ﬁ?&hﬂng{ LN a@dhyitheol %Etgy%-g-

In case 20 npore_than one hal‘ogen atons are attac

an aP¥idind}-bdpl. %ﬁttﬁﬁwl% ﬁeprwnmm on of

{Jﬁl yRatwidpré 1hﬁéthygt3£ RQ'W&E@E@{&L@%K?G&O}%&S%@HE&M%&]GS (2-methyl-
e ane .or ren e heterocycl es nent’ioned in

t he 89@“&%? roﬁ@zgﬁg'ﬁ?F@Wﬂ%fter are meant to

i hachodinglall stlefeoplmc:lﬂl)elsomenmforms ftlmrersf arh¥roadde, a pharmaceutically

[ I l;

¢ APSDES, R sl IR0 G Ry SRR EAY

1, 3, 4- trlazolyl oxadlazolyl i ncl udes

1 O%hé’f e‘kéﬁﬂlaﬁ@%ﬁi ounas ch‘émﬁfigﬁj tRé 9&¥.Eut 1nver1t10n are

oxa xad | a: thia
251 Y- AR -bomgOdiAk R DA et S (e phenyll-
1, 2, &minb]-adi B2 altshzodrd-acdtadhide; t hi adi azol yl ; pyranyl

el 493 R e st S e RO e ar et
i ncl pleegl]80ind)-2{31,2.4ttanrdént chcotgoiiden| | nyl and
5.6,4. t(éﬁg#;ﬁ&lﬁ?ﬂ%d["ﬁgﬁﬁ'ﬂﬂe}dnﬂ%ﬂgyl)‘:‘p\f}@ﬁﬁ%ﬂﬂ}h]\’ 2ol I1 ?I %‘6%"{ thanol,

(2. Bt o diore ) S Librubronesdy ety oFanl- L
of the dceapRendshaestording to fornula (1) and the! r
o S R 2 SRR ShemrheRaRo 2 tiazole-1-
contathaodne or rrFr e centers of chirality and exist as

oL RO S TEE L Lo R BOREL B 11124

i soniareflcprapamagydeysed herei nbefore or hereinafter

def i s1e53_g@ilyldrd-N2-RASSdibLi8- é%ﬁf;\em(ﬁﬁe@?l -S- [ RudBinethyl)yphenyl]-
t he corrpmfgds ?ccor ing to and their
N- ox3 808l 1 5y fitgpr el (EOPag@RIdy nary ami nes or

physsmeﬁgma[j B5- ¢4u155€ir]:du(i)5ﬂP«B [BettriflivtahievtsSphenyl assssigr-1,2,4-
Unl ess q el:I @ r:j(entl 0 oLl nal cated, the chem cal
deS|télﬁ50 YHRRP 618%8 W8t %es the mixture of all
pasdudingals $tereeglcehmmlt3aﬂsmmemcsmms iterdéady anslV-oxghei & pharmaceutically
(r)“fq&{e fea% &RNMAls h,rhg dMdte ‘?Jr%ﬁlct%(ﬁﬁﬁpf&ﬁméq Egant i oners

asic no ecu ar str re as well as each of
the individual isomeric fornms according to forrmula (1)

ang usé@ﬁér&n%@é‘dﬁ%&mr&@ﬂeﬁ &, 4&1@1 ‘é@b %ﬁ)upq}t‘fﬁaﬁ rofﬂﬁrg)z’oup defines

ars?rzggﬁc‘t or%?ﬁc’r}c e ham zaturateg hydrocarbon radc ca?s havmg 1Ir0m 1 to 4 carbon
atoms such as methyl, ethyl, propyl, 1-methylethyl, butyl; C,.calkyl as a group or part
of a group defines straight or branched chain saturated hydrocarbon radicals having

from 1 to 6 carbon atoms such as the groups defined for C,_salkyl and pentyl, hexyl,



| ess than 10% preferably Iess than 5% in particular
| ess than 2% and nost preferably 10 I ess than 1% of

W@ b@70149e3 i soners. Stereochem cally isoneric POF/EB2001/053829
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t he compounds according to fornula (1) are obviously
intended to be enbraced withinlihe scope of this
ven Fo apeutic salts of the c
PG 55 pierieaCiopeieli s sdBerisre Bar hOropa! ERQObU,
Fabﬁﬁﬁgnmu%ygbgg@mceutlcalIy accept abl e. However,
ts of acids and bases which are
non- pharmaceutically acceptable may al so find use, for
el @, Q radiddhas gesefibedadbona forahe parhpdundahdcording teeformula (I) may
pt%%r ﬁg%%ﬁk% ! %ltr I¥lal%8§ eol%ttﬁ &%g%glg%?gcg?mg ct)cr) kor{g}%ha q'i) through any ring
| m:@ﬂboa ed hewmtom am@pmnmw oH"ortehempleawbm Liimpgidinydnit n2g be
I abl e acid and base addition
eg)gﬁg{?ﬁa? E%ﬁdxﬁﬁ dr¥- &1%11

oned he el nabove or hereinafter are
baRRs VR BIRFPS BYSeTRS mﬁ@@@ﬁeﬂﬂh‘%qu@%}b?? Jitacherhtoragyisgitable

acing atginl WaRe the’iﬂ §ys@m Hal Bicydic g \whstem, the@of@ FgWe@fached to
accordi to for %hg re able to form The

oY FMBH At ?E SN aqdi t on salts can
conveniently be obtained by treating the base form

W'Asn.lsgdiJ ﬁ&eﬁﬂ%@&rg rljhgge?m?g bg fofﬁﬂ)spar @a%ér@?ﬁ ﬁ‘lo?egg qr%en ﬁttached to a car-

i'norgani ¢ aci
hﬂadn @Waﬂl iasulfexide maogety whign attahid & @ sulfir arpel mba @lriffmyl moiety
aGiHdn 1w lof Wil formBiatd dtfachd@IRRBLE SopNd the |ike acids;
or organic acids such as, for exanple, acetic,
propanoi ¢, hydroxyacetic, lactic, pyruvic, oxal i ¢
( The terei A Bcienerig to fieire,thiaroitemoandi®iol As @sed in the foregom g

g:ﬂ%@ ﬁ%r%i%gglh gﬁlgg%]lppbﬁqllgyl as ’élf PR g'clﬂagn’ﬁ[alcg%jup 1%“(1% Add%s mono- or
b gnlybalesubisfiowddcC: @ll(yda,lfglecmqﬂfﬁ owethy] withonea i more fluoro atoms, for
S%Ldgﬁﬁflle' &ﬂu&%ﬂ%ﬂ‘sﬁ’b B’g‘ﬁj a(?:r}itlzt%'l&‘l’ lﬁatﬂﬁh&ro%ltahg e llﬁ% In case

Conver sel of B can on- vert
bynare dwnesa halggehatgms apprtshsdioanpicsd srqypavittie tffﬁrcte@mtwn of
b@sBhhRONalifler @@?91@@ | SalRACOEY m? be@hd @miBdraliffént.
contai ning an acidic proton may al so be con- verted
into their non-toxic nmetal or am ne addition salt
f diheheteyocycleateridnediit theagoro defbitiqus atldiemigdier, aramedant to in-

' %Rfdg%ﬁ' %Fﬁﬂﬁsﬁmﬁg%% tjhglteSf ?&Siﬁ?tal‘?ée Eﬂykr% ﬁ%ls% 5@5&&: e

amoni um sa
aI2IHaPYrrﬁéyln€laaDIYé ictusles &.2¢f-triapely andhl, &ﬁwtﬂwdﬂu mﬁadlalolyl includes

pqtza%kmzoirsagmatdﬂula%&p I WB-sRhdiSz o @nd 1S 4-bXRliazolyl; thiadia-
nLc_ba secon arg

aﬁalyf qudﬁi gilaﬁhmzpfﬁ a]n%#gég'éﬂ’éf“i’]@ gﬁﬂr%@aﬁgﬁ?@w &8
mtmtmmlﬂ&lyly@raﬁ)ﬂ ThAIRI 02/ -PYrhhn BRAAAH- PdidA dbenzddioxanyl in-

m.ne,. LSopro | a e e four

bGP E B RO s SR R i e,
dlle?t hémitedmydlrmqpmdhpyl@pgl ISaﬁﬁ Reetrahydsogpmopyylani ne,
di - n-butyl am ne, pyrrolidine, piperidine, norpholine,
trimethylam ne, triethylamne, tripropylam ne,
q UV hpcaniygiapiable goguremees thap PRRIMAEN ARCqnsHigantneachylefinition is in-
t Qepd@peaat hi ne, 5 N-net hyl - D-gl ucam ne, hydrabam ne
salts, and salts with am no acids such as, for ex-
anple, arginine, lysine and the |ike. Conversely the
sa \vﬂ]ﬂmrermmmetmthamwdfeﬁe hynpdumdehdfefmng\iot forracliadl) and their

e The ern1s rSnio .
R R C T R
t éorms thereof may contain one or more centers of chirality and exist as stereochemi-

cally isomeric forms.



10 formula (1) as well as the salts thereof, may form
The term "quaternary am ne" as used herei nbefore

wa@ledforneswos he quat ernary anmmoni um sal ts whi ch PEEEP2007/053829

10

15

20

25

30

35

conmpounds according to formula (1) are able to form by
reaction be- tween a basic niti®gen of a conpound

according to formula (1) and an appropriate qua-

t dihgiteih legerahemically psogeericgimse ﬁéﬁﬁ?dehef%lﬁb‘%fﬁﬁ Qhgreigafter defines

S léh&hé é’sts%‘ﬁb s’iérlémls&ﬁbm@ﬁmtnﬁ Rws?hh&hgthlé d@nﬁ&arﬂ‘s accordmg to formula (I)
a e i odi de. or i 0
St Pre R ided Gagfiof sl g iHisgs Aipigoy e olg ALy Sinagignal de-
usidiiveundy pts;sals K¥nless bhbevsonmeithared ou Iirfcbcmﬂdde the chbinydal designa-
n%o%q%? gom 5' dg '&9111 §s thgrllnqxl% é’fl alllplglosg hij te“:f che % lg %’somerlc forms,

er iary anm ne nas a posi
Phalﬂmeucs galdining eld émswmoammm @mnmerﬁ (3 th@dvasrr: @molecular

eXaiRLR S Rl O Be Indlﬁqgal 1§Jméric%frg§&%5§igﬁgu@:}grmula (D) and

acetate. The counterion choi ce can
i Sheiel-0xjdes cllihgel s wa@émwﬁgunemebwmlu &ep.drendssgfiated with

t héss PRSI, pEEreRBUNGS BAES WR R Harticu] 4968 tha€2% RBd most preferably
cing?%ﬂndl?y ?Chgordl ng to f rrrul méﬁﬂi,l v\,herel one ft{l d

g &P thgagheri P&E,%r? Mo i 8”‘&3 PE i Eompounds
sacaatliing do Mrowiad) ar2 sbGondy ariteridmd tc bepmbraded withortte sgpe of this
t‘?mfe%[i%'\“ a (l) may also exist in their tautoneric

uch forns although not explicitly indicated in
t he above fornmula are intended to be included within

t 1R BePRRUAS udeh@i1R6E BRMNon pRURAY dc@&'dlr%qo Fo2nas ab bR_Nh&e wherein
the co oun S accorq e inve

c PP GRRRErign Ili/Plﬁémﬁ?eélBﬁﬁrdg’ essPiaple. %‘E"@%‘?F SAltpel acg{sé'x&g bases which
eafd‘lncﬂf-phdﬂﬂnﬁébuusall@’m‘wpthlﬂc ® atdol fildabe pfeF 8xumplé,fin the preparation

02k bhsPlon of GO ARIBRULALy pE-<bRb® soPRTRL o RpL Thltlr pharma-

f okteoal i gegeptapler ar-not argringtededowishin ke ftmlet 6iothe pwdiseny invention.

schenes, and unl ess ot herw se indicated, all vari abl es

35 are used as defined in Formul a Iz. WD 2007/ 118903
phomerreealy gcceptpblegicibang psepdeltion sglts @s mgntrpyqs hereinabove

N”()Nhel@ﬂ@lfﬂ:ﬁ arZENaﬁ{ to leoMpisd¥he kheréﬁé)ltlédl)y activd hén- t0x1c a01d and base

co nd t hi ention can ar
S SRRy Bt Ml Y R p g BkonnB  ERRGHR §asd Bt form.
t Hths phatmdckwiballp atdeptablet acof adnlntgm”ﬂahs clherinyenigntinick ahteined by

g?l%amf%ﬁ% 'b}{se%ﬁﬁ ﬁldsu?ﬁ 3}2!5 gié %‘H)@Fﬁé}fﬂteb% ifls comprise, for ex-

trans rm n
egmple, mgm w@s ich @éhﬁdrahaltc(ﬁcrﬁal <ag (hr;hcpqhicmctmélydrobronnc acid,

1 s@ifdrid, hitAd PhdspHficta@h MY 1&ke acids; or organic acids such as, for example,
acetic, propanoic, hydroxyacetic, lactic, pyruvic, oxalic (i.e. ethanedioic), malonic, suc-
cinic (i.e. butanedioic acid), maleic, fumaric, malic, tartaric, citric, methanesulfonic,
efhanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic, salicylic,
p-aminosalicylic, pamoic and the like acids. Conversely said salt forms can be con-

verted by treatment with an appropriate base into the free base form.

The compounds according to formula (I) containing an acidic proton may also be con-
verted into their non-toxic metal or amine addition salt forms by treatment with appro-
priate organic and inorganic bases. Appropriate base salt forms comprise, for example,
the ammonium salts, the alkali and earth alkaline metal salts, e.g. the lithium, sodium,
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,
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hi gher al cohol and requires a tenperature between
roomtenperature and 150 C. Inl& parti cuI ar enbodi -
ment _the hi gher alcohol is tertiar butyl al cohol and

t I i RSRPYlempey oRfoBY R@nse thrcapr busassing | isorperg; dimethyl-

Masting) dedieylabing, dieGakolamtie, 8 lafnﬁﬂ@tdu@%opﬁ@lﬁ]ﬁien t he

h VI d dd
o h B mireopsr g RS Rl ARir B mat g, imb 18RS, bitRgamine,
Saripropglamineanuineclating, pyridian) quildme ,and mtlumslmmt]aslsanlmhme
9\?}(1%{ 1- gl'ﬁgglr@ﬁﬂél m&%ﬁ}m@%ﬁ]@t ghd SQR§ @HH ﬁ'lf 1%{ ?c*ﬂjlsysuch as, for ex-

howeve

diarmplsy eegiyine, lusing anchiie hike. oConmseﬂy w@ S(ﬂg éqrm@n@e converted by

S(Eféﬁﬂﬁ?en%wn'ﬁ%cg 1(1% h%e RidoMNCS 2)QNHR6 O S | |

(~ HR6 (V1) (11) (IV) 0S

I\/EI/NaH LLN%N/O R "'r (V) The comon internedi ate

( \’Dheitérnt mmmﬂo&y@fatés%dtaﬂdoﬁdhﬁdsiﬁlﬂ&lﬁ&ﬂlebbﬂn@é@icﬁ&ccording to

[ db
ot D) frgtl g e eECheR0s iRl ¢ {ranator 25
mdthe dersn ((Bateamaey am;lneétaan!sadrt@reﬁnlmfomrdeﬁngsl the hhaennaey afmoenium
t @Qltsgxgﬂﬁfl ﬂlg: {c))%ﬂ?}dh@s z(dcb?dlr%ﬁ-rﬁa%ﬁﬁﬁﬁlg (]g eoafb’léj% f&rg)) Vﬁ%tmn be-

treat nent
wtwwraﬁb@w m@om/al@srwsmbeqqoghmmowsbz@ and pg a@@@@nate qua-

oftelﬁm{gvzl efil) bihi Aefor @ﬂémﬁle adrl opuloﬁallw@b@ﬁ@&amlmldwylhahde

2 by i e oS o SR B Singh B G ad leav-
efiag fr@apetiay alsd be uprde swhcs atifyl aiflrgaeaihanesolforends, alkylohethane-

a%uﬁ&fa@m%g{lrgd%fﬁ?%ngﬂg egal.gﬁg%teg sAIq% %fgarf %&1 n(%lhl(?lg atppaﬁnvely charged
mingeegeos Phaymagsuicaly & cepible p@luéencms ingdyde for gmni@ cllap, bromo,

t h@dd biBiorbefafPideletd MR CORRENEH Sﬁého‘f&tdaﬁ Be A8 @¥ing ion ex-
te (MNCS in scheme 1), such as for exanple .

Qb‘i’élrﬁsr’dl??ﬂ%’@ffanate or ammoni um thiocyanate to
yi eld the correspondi ng acyl isothiocyanate. This
ct S usu forned usi ng_acet one as
S S Q% B ForfR 45 ielpro AL BN Fsdie-BE B Sfpr§ R compounas
prae¢cedlag Ity faatnutzo@nwhempematon several tertiary nitrogen atoms are oxidized to
the so-called N-oxide. ‘

Some of the compounds according to formula (I} may also exist in their tautomeric
form. Such forms although not explicitly indicated in the above formula are intended

to be included within the scope of the present invention.

Preparation of the compounds

A compound according to the invention can generally be prepared by a succession of
steps, each of which is known to the skilled person. In particular, the compounds in this
patent application can be prepared according to one or more of the following prepara-
tion methods. In the following schemes, and unless otherwise indicated, all variables

are used as defined in Formula (I).
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thi ourea of the general for- nula (1V). This
transformation reaction is usuli-ly perfornmed at a
tenperature between O0C and 70C, preferably at room
tenperature. In a final stepSchemebhy|ation of the
N-acyl thiourea provides the N-acyl carbom m do- 15
thioic acid, nethyl ester derivative of genergsl

formula (V). This final transf.Nngpfion requilfes the
presence of a str@ng\Base prefe lya Q

i norgani ¢ base, siich_as NgH aDis to | rformed in
an aprotic sol véAt SuchNas f er—exanpl e , THE and

the like, at ate raIB‘?Jre rangi ng frorh - g)o Cto room
tenperature, prefer@dly 0 C. WD 2007/ 1189d

PCT/ EP2007/ 053829 -20 Schene 2 O Rs RlO O (CHz)n N Q
INR2 Rs (1-a) \NH ORGE ORs RN

) The comppynds|oRthiRpVERHINCHAR PR PRePRIRI PYRIY qﬁie\@rf# StaEdWLsynthetw
( r&ksség-c@unoﬁﬁ uskd DEBIONESkiRed 1n@HE M of\bﬂgaiub chémiktr§ and are gen-

e PR o B SEIED B Ranaf Tz e M-y fBpmiidothioic

f ad:lduﬂnathm esidr deifiatbretaf gasdralrfoatule (VY amo the 152.4-edizetks lof formula

ngmg rzlp@]ﬂ%ﬁﬂgtF ﬁlg!h%&mg zvg)chfnd%t z{rpﬁ&{v@% J:o%ditﬁ)%g hTﬁi% transforma-

ueou res
0 tlgam typically posfarmet | m 8 prtticaol venl- sughgas vegilganol o a hl@b@t alcohol and

Prfuseal Ee)fnp%ra‘lnﬁ'b‘éﬁ?&ﬁ roeﬁntté&ﬁbéi@tlurer %ﬁﬂcltS'O@@ Ina 6)art1cular embodi- -
terrper at ure t'enper at ure and

p e Fhﬁﬁlllghe?) BIC@OI,A& rteétﬁ% QPWJ/ é109h°1 Aed & I'&aq‘ﬁ%rt%m%?@reclé fpetween
beoeiferoed, Musopgteraap a0d PCC &b hbse feygiong Mh)érdlthe h@drazme

pr ence .of a yd i de..base as . LiOH o )

FRED g% o pdit e Sl fre SRR ot o BB e
ferred. Said base can be an inorganic base, such as potassium acetate or potassium car-
bonate, more preferably however, said base is a tertiary amine, such as diisopropyl
ethyl amine or the like (scheme 0}.

Scheme 1
2)QNHR®
O (cocly, O 1) MNCS an
g g e LA
L OH L cl
(v (mn (IV)
o s~
)k /I\ I Mel/NaH
— Q-
L N N~
rl{s

V)

The common intermediate (V) in the synthesis of the trisubstituted triazoles of the pre-
sent invention is typically prepared by a protocol that consists of 3 synthetic transfor-
mations (Scheme 1), starting from an acyl chloride of the general formula (II). The
acid chloride (II) can be obtained by treatment of the carboxylic acid (VII) with an ex-
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formula (1-c) is done using art known procedures,

such as for exanple the treatrEht with a prinmary or 15
secondary am ne as defined herei nbefore in the
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uch a hanol or the ll i ke. The reacrﬁl on

o it SHrRes SO isDimaR SeatErnicl d s o Hian 4t Ty g dkeron
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OB BP Do 3 on BBl o B 7B B L e and e
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presence of an am ne base, such as triethyl amne in
a suitable solvent, such as fe&#0-i nstance THE or
CHzCl Z, provides the acylamnes of fornula (I-e
(Scheme 3). WO 2007/ 118903 PEvhemoRd07/053829 - 22
Schene 4 R6 I RE N / Z-N "Y NI F RNH2 ~N\YN NR
fir ZEN FONF L or F§l-f) RNHRe (1_g) F R =
Cl.6alkyl R=H, Cl1- aIk 5Anuc|e hilic aromatic
di spl acenent of a fI l;nﬂ \6 posi tion of
the trifluorinated an| i no ‘tri"azgte of the general
formula (I-f) can be _effected by di ssolving (I-f) in
an al coholic solvent, such as ethanql or the like, in
the presence ofa or %®condagy al kyl anine
R-NH2 or R-NH-R fnd heating at high tegperatures,
such as 160 Cin a picrowave oven, Yyiel
conpound (I-g) (Schéne 4). 10 WO 2007/ 118
PCT/ EP2007/ 05382 -23 Schemre 5 Rs Rs /~
Z N R N2 Z-N -~N]$-~N or RNHR G N (h-hl} RAN gs
|

N (1| | )J}\ R N k NN
(CHa)N :l/ - » HO (CHE),,—N'7:'(
R2 R\ -
N

L
{I-c} (i-b)

Hs
(CH2)—N>‘/\|/ \

L
n=1-6 (I-d)

The compound of general formula (I-a) can be hydrolyzed to a carboxylic acid with the
general formula (I-b). This transformation can be affected by using an aqueous solution
of strong acid, such as aqueous HCI, in the presence of a water miscible organic co-
solvent, such as THF, methanol, 6r, most preferably 1,4-dioxane. A typical reaction
temperature is between room temperature and 100 °C, preferably 50 °C. Alternatively,
said hydrolysis can be effected through saponification, typically in the présence of a
hydroxide base, such as LiOH or NaOH or the like, in a solvent mixture of water and a
water miscible organic co-solvent, such as THF, methanol, 1,4-dioxane or mixtures
thereof. Further conversion of the carboxylic acid into the amides of formula (I-c) is
done using art known procedures, such as for example the treatment with a primary or
secondary amine as defined hereinbefore in the presence of HBTU (O-benzotriazole-
N,N,N’,N’-tetramethyl uronium hexafiuorophosphate ) or EDCIL  in an aprotic solvent
like CH,Cl,, 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
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G _6al kyl R = C1.6al kyl; C3_6cycloalkyl RNHR =

mor phol i no 5 The synthesis of-lhyclo)alkyl am no
pyridi nes of the general_ formula él-l| or (1-i2) can-
béhegireseat wyeipn; Wgﬁlt ek ing¥ conppoupe of %@@ﬁ@m@r@ adrag the forma-
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SRR R ioris soheg, Pactugs sofephe e BRE. AR for peTited be-

t heean%)s creme 160 '@, depesdihy enthesiatire af thietdmine. A bemmbhlyaised tem-
gaﬂg l@ptﬁgi%%g%?tenperatures preferably in a

nge etmeen and 160 C 10 in a m crowave oven,
or at 160 C- 180 'Cin an autoclave. Said

transformati on can be effeckggeyger mlder

conditions (lower tenperatur tarting fromthe
di chl oro WO 2007/ 118903 PCT/ EP2007/ 053829 -24
pyri di nyl conpound (I-h2) and is especially =%

advant ageous when the nucheoph|I|C|ty of the al kyl !
anmine is pose—suph_agiir the case of cYBHUERBEY| Nop Mg
am ne. The remai ni ng No- ri ne—atom®an be reno

catal ytically, under hydrogen at nosphere and usf ng
PdIC as the catalyst, in the presence of an inorganic
base, such as potassﬂﬂhwacetate or an 5 amn g

such as triethyl am ne, or the Iy keg(schene/5). VMen
the target conpound /l or
R; 0 0
Re R3)LC1
N I
Ry~ N (Vi
CH N.,
\g ( 2)n+l‘-NN“‘]/ Q
=N
L
n=1-5 (I-e)

Alternatively, when Z contains a cyano functionality, a nitrile of the general formula
(I-d) can be reduced to a primary amine of the general formula (IX) using art known
conditions, such as for example hydrogen gas in the presence of a suitable heteroge-
nous catalyst, such as Raney nickel in a solvent system like methanol-ammonia and
THF. Acylation of the amine of general formula (IX) with an acylating agent (VIII),
such as for example a 3-isoxazolecarbonyl chloride, or an anhydride in the presence of
an amine base, such as triethyl amine in a suitable solvent, such as for instance THEF or

CH,Cl,, provides the acylamines of formula (I-e) (Scheme 3).
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the starting material. Said transformation requires
the heating of (I-j) in the pr%%ence of an excess
anount of alkyl amne R-NH2 in an al coholic sol vent,
such as ethanol at a tenper at$Bgmedi ween 10 150 C and
200 C, such as 180 C (Schene 5). Schene 5a R6 R6 N:
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(1-11) (l-h1i RR = H Cl_6alkyl R = Cl_ 6alkﬁ
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using transition ﬂEtﬁQm&ﬁtalySIS In particular,
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bi dent at e phosphi ne I|é%nd such as BINAP or the like,
in the presence 20 of a strong inorganic base, such as
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(I-m The pyrido dihydrofuran (I-m can be obtained
by catal ytic hydrogenation of the pyrido 5 furan
precursor (1-1), using Pd/C as the catalyst in acetone
as a solvent, or the like
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C3_6cycloal kyl; R = H Cl_6al kyl, OCL. 6al kyl Al kyl

or cycloal kyl substituted pyri2fi-nes of the general
formula (I-0), can optionally be repared by
treatment of the 2-chloro py\éﬁbﬂﬂﬁ.g precursor (1-n)
with an excess (3-15 equiv.) Gignard reagent R -MBr
in the presence of a catalytic amount of Fe(acac)3 ima
15 a sol vent syste "consi st | ng of 85 % THE and 15 %|
NVP. Said trangforpmti on can be perforned in a ~
t enper at urg_rdn 0 CPand 50 gy nost pr efelz'ab,L/yY Q
between 0 C agd_25 C (Schemne . WD 2007/ 118

NaO?z~N1/o r HOR _~N N R® NCI(1hI)(\) R=
Cl1_6 al kyl e synthesi s piNtRR2- al koxy defivati zed
pyri di neg -p‘) camipe effected by treatfegt of

correspondl ng chI oro pyridinyl precursor (\I hl ) VVI(?I'])
sodi um al koxi de NaOR in an al coholic sol vént HOR for
exanpl e ethanol when R = Et, and heating at I\ gh

t enper a-

RS RE
' |
@ (-h2) W (1H2)
Re RE
| |
N N ' N Ne
2 N/ Y Q Z‘-—-N/ Y Q
—=N R-NH, =N
Feo \ A RHN—__ /" \
"'--..N - ""--N
(1)) (1-k)
R'=H, C,_salkyl

R = C,_galkyl; C, scycloalky!
R-NH-R' = morpholino

The synthesis of (cyclo)alkyl amino pyridines of the general formula (I-11) or (I-i2) can
be effected by treatment of the corresponding chloro pyridinyl precursor (I-h1) or (I-
h2) with a primary (cyclo)alkyl amine R-NH, in an alcoholic solvent, such as ethanol
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
in a 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
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cl N A—N N _
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(I-h1) R (I-i1)
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R = C,qalkyl; C44cycloalkyl
R-NH-R' = morpholino

In an alternative embodiment of the present invention, {cyclo)alkyl amino pyridines of
the general formula (I-i1) can be prepared from the corresponding chloro pyridinyl pre-
cursor (I-h1) and the appropriate primary or secondary alkyl amine R-NH, 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
of a strong inorganic base, such as potassium or sodium fert butoxide, in THF as the
solvent, can yield compounds of the general formula (I-il). 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).
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n func I ties r 0 . .
e de Ry SRS ) fatod ohidBed Ate e Bifioesmatian of the pyrico
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Scheme 7
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10 R=H, F, Cl; R = C, zalkyl, C, scycloalkyl; R" = H, C, zalkyl, OC, zalkyl

Alkyl or cycloalkyl substituted pyridines of the general formula (I-0), can optionally be
prepared by treatment of the 2-chloro pyridinyl precursor (I-n) with an excess (3-15
equiv.) Grignard reagent R’-MgBr in the presence of a catalytic amount of Fe(acac); in
15  asolvent 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 (Scheme 7).
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15  The anilino acyl thiourea of the general formula (XXV) can be obtained by catalytic
hydrogenation of the nitro phenyl precursor (XXVI), using Pd/C as the catalyst in the
presence of thiophene and vanadium oxide in THF as the solvent, or the like (Scheme
9.
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The aza indoline of the general formula (I-t) can be prepared by treating the acetyl pro-
tected precursor 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).
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The pyrido triazole of the general formula (I-v) can be obtained by catalytic hydrogena-
10 tion of the chloro pyridinyl precursor (I-u), using Pd/C as the catalyst in the presence of
thiophene and an inorganic base, such as potassium acetate or the like, or an amine
base, such as triethyl amine or the like, in a solvent like methanol or THF, or the like
(Scheme 12). Alternatively,‘ when either of the substituents Z and Q contain functional-
ities that are not compatible with catalytic hydrogenation conditions, the pyridine of the
15  general formula (I-x) can be obtained from the chloro pyridine of the general formula
(I-w), by treatment with a carbenoid 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).
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The alkyl carboxylate of the general formula (I-z) can be obtained from the chloro
pyridiny] of the general formula (I-y) through a CO insertion reaction. Suitable condi-
tions are the use of palladium acetate in the presence of a ligand, such as 1,3-
bis(diphenylphosphino)propane (DPPP), under a CO atmosphere at a pressure of 50
atm., and an inorganic base such as potassium acetate or the like. The reaction further
requires a polar solvent, such as THF and the iike, and the corresponding alcoholic co-
solvent. When C_galkyl is methyl, the co-solvent should be methanol. The reaction is
best performed at high temperature, such as 150 °C (Scheme 14).
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The reacti dn further
(XIV) ‘ (XV) (XVI)

The para methoxybenzyl (PMB) protected secondary amine of the general formula
(XVI) can be prepared by reductive amination using the aniline of the general formula
(XIV) and para methoxybenzaldehyde (XV), in an hydrogen atmosphere and in the
presence of a suitable catalyst, such as palladium on carbon. The reaction is most ad-
vantageously carried out in the presence of a thiophene solution and in a protic solvent,
such as methanol or the like (Scheme 16).
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The triazole of the general formula (XVIII) can be prepared by treating the precursor of
the general formula (XVII) with hydrazine hydrate in a protic solvent, such as tert bu-
tanol, at a temperature between 70 °C and 100 °C. The disubstituted triazole of the gen-
eral formula (XVIII) can be alkylated by using a strong base, such as sodium hydride,

in a polar aprotic solvent, such as THF or the like, and a suitable alkylating agent. For
the preparation of the triazole with the general formula (XIX) the alkylating agent
should be methyl 4-iodo butyrate, and the reaction temperature is 20 °C (Scheme 17).
The precursor of the general formula (X VII) was prepared according to scheme 1 by

using the secondary amine of the general formula (XVI).

Scheme 18
OMe
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The triazole of the general formula (I-ab) can be prepared by acid catalyzed removal of
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).
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anhydride, or, more preferentially acetyl chloride, in a polar protic solvent, such as

R6 N>--

THF or the like, in the presence of an amine base, such as diisopropyl ethyl amine. Said
15  transformation is best carried out by using microwave heating, at a temperature range
between 120 °C and 170 °C, preferably at 150 °C (Scheme 19).
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5  The 1,2,4-oxadiazole of the general formula (I-ai), linked through the 5-position to the
triazole core, can be prepared in 3 steps from the corresponding tert butyl carboxylate
of the general formula (I-af). The first step involves the deprotection of the tert butyl
ester moiety in (I-af) to afford the carboxylic acid of the general formula (I-ag). This
can be done by treating (I-af) in trifluoro acetic acid as the solvent at room temperature.

10 The second step involves condensation with an amide oxime to give the intermediate of
the general formula (I-ah). This can be done using a condensation reagent , such as
diisopropyl carbodiimide (DIC) or the like, in the presence of an acylation catalyst,
such as hydroxybenzotriazole (HOBt) 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 out by using microwave heating, at a temperature
range between 120 °C and 170 °C, preferably at 150 °C (Scheme 20).
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The trifluoro acetylated compound of the general formula (I-ak) can be prepared by
warming the primary amine of the general formula (I-aj) in trifluoro acetic acid
(Scheme 22).
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-39 Phar macol ogi cal evi denceSehemte 23s t he nar ked
snoki ng habits of schizophrenics com pared to normals
have been |nterprete@ as an attenpt by the patients {,0
sel f-nedicate to na e up for a deficit inO

nlcotherglc tra S ransi ent nornallzatNon ol\\
de- §& §€ns gaﬁ Eﬂ&pre pul & \kphrbkk/dﬁjpﬁm) Re
®OBot h ani nal Is and METUPOM™5 ni coti ne
adn1n|strat|oé>§" tenporary restoration of né}nﬁw
sensory gating in schizo- phrenics when forebfain (am)
cholinergic activigyy ow (e.g. stage 2, sl eep) haye

bot h been |nterpreted to heyd t of transjent §
dhed oy I

activation of the O nlcotlnlc
desensitisation. 10 Thus there is/good reasSon ¢o| R
suppose that activating the a7
therapeu- tically beneficlal effects for a nunbe of Q
CNS (psychgatric andv.neurml ogi cal) dlsorders |

al r ead %$L9ﬂ@ﬁﬂyﬁ:§g/ﬁA RErapidly desé es N

nicotine. In 15 the desensitized state tte receptq
remai ns Iigand-bound bg ﬁunctlonally i nactive. This
is not so much a problemf'or natural transmitters suc
as acetyl choline and choline since these are
substrates for very powerful P kdo

(acetyl chol i nest erase) n&aﬁ%lga arft MEEKHBHQ$
transporter) mechani sms. These transmitter

br eakdown/ cl earance nechanisns are likely to maintain

t e pdiybensame abdes saeerphiatmplél-amd-ag bs prepiargdia g sepe drom the
ﬁ@aé%sed Anide BhMHS g@h&ﬁl R)ﬁhh]!é (par;fml thé BRYStep H@/E&e(&ert “butoxy-

hetlc agani s e not gﬁﬁ gﬁ %
P RHPEY1) Bio S R0 7 EI S BRSNS SHaRa ) groes thffioro acctc
patid ehd eduitabléxargenia coolvent, sudh dsididhldromythant br thotike. In the sec-
oéﬁ& Fé{} &H@énﬁhé BP h %gn {)&\}\QFI EP%{) Isl'e}rg%’cge(f@ﬁ:{ﬂ thyl chloro formate,
d Q‘Sﬂ}lﬂ $>retsmzced3f @n amene wﬁc,csncln 8s gethyd amatssl aF tlulfnhl@n $or sdvent such as

' chMHr&ﬂetﬂﬁt{é 6t ﬁl@qfk@ SSzh@ rddc R %eﬁ’b@frﬁ:ﬁ%u@ Bet@een a temperature of
function 'élp rol e. gonl Sts heir nature nust
A

t Argepd2h eC Bidachepsaral fomﬂéir(l @9) ffpgioype prepared through
c Q&Sﬁfe)frﬁédlﬁ@f ¢T3Be dfike of klid @nefl fdim@]}zl ((ah0. Masapineformation in-

subt s | eadi 0 the a adver .

” SoHP G areiienh 8 i i i 4e8fpBE HEfalGpnch as acetic anby-

n dod¢ wherc Rr=emethtybor sidsid/gdsridel irethe fpogsencetad aavaoiink bdseswach as
e‘?lgsg élg'lmé &Eﬂ;é gié%lll?g hﬁf&g@lllatte%r s%zwfe'ny Psu&hz?srcﬁ&ﬁ&hto'rﬂethane Option-

r eléwﬁ@pyléh@s@at@lmsttlh@%damh ap dﬁ@%hylgmqmwﬁnw (RMAP) Qigthe like

ald@eienig nodul ator 30 (PAM. A PAMis defined as an

agent which binds to a site distinct fromthe agoni st

bi nding site, and therefore is not expected to have

agoni st or desensitization properties, but enhances

t he responsi veness of the a7 nAChR to the natura

transmtter. The value of this strategy is that for a

gi ven anount of transmtter the magnitude of a7 nAChR

response is increased in the presence of the PAM

relative to the level of transm ssion

t he persjstent presence of the natuR ra n1t
.acetyl ch@line as we Es exogenous | i gaRds such a%};:m



35 possible in its absence. So for disorders in which
there is a deficit in O nAChR protein the PAMIi nduced

WO p@res®es in 0 nicotinergic transm ssion can bRCT/EP2007/053829
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beneficial. As a PAMrelies on the presence of the
natural transmitter the potent3@l for over-stinulation
is limted by the breakdown/cl earance nmechani sns for
the natural transmitter. WO S¢eme248903

PCT/ EP2007/ 053829 -40 It is accordingly an object of
the present invention to provide nethods of treatnmeat
that include adninistqriﬂg ei}her a positive |
al | osterjc nodul atvr the only actjde suh- s NG

t hus nDdTﬁ\qt]i/nb\,I he~Act m@stywlendogeﬁddﬁ)}nggti ic

recept or agofii st h as acetylcholine or c inne,
or admnistering/a pgsitive allosteric nodul a¥or
together with 54 ni é6nic receptor agonist.t In &ad
particular formof this aspect of the inventjon, the
nmet hod of treatnment conprises treatnment with| a
positive allosteric moldul ator of the O nicofinic
receptimeoas_descyt %éqﬁin and an g/Zpicotfnic
recept or abhni st or /parti al ' s of

sui tabl e conpoungs—t th O nicotinic receptor agonistic
activity include 131-

1, 4- Di azabi cycl o[ 3. f%ﬁnonane-4-carboxylic aci d,

4- br omophenyl ester, nono- hydrochloride (SSR180711A)
;- (-)-Spiro [nl1-5azabicycl o[ 2. 2. 2. ]oct ane-

3,5 -oxazol idine] -2'-one; -

3-[(2, 4- Di net hoxy) Benzyl i dene] - Anabasei ne

DiMist hiwxgycdik yd trri el s 6T Bre2denpral formula (I-ar) can be prepared in 2 steps from

L e e
msten! the bydrosy] funetiqyrie yamsfonmpddnto otvitable lepyarg grogpsuch as the

t hRIVARNYL 1R gReRP Rrmul A9 WoRSYENREAS, HeSRIOHST @-ap) is treated
I nt, IecLu I |npahrnent dlgorders or di'seases

. or . .
c Sl mesyhehloside Ihe RresTWECARR BRINSTDASEs SHS %“ttrlﬁ‘ihé’f amine or the like,
I §c & phlogeracddisvlvieyt, sschsiidhlaroflcthafe patheiliky) Ato@s p@agerature. In
20 of the. method of .t kavention is, a method of .
¢ erbnefndto M bl DS e ot 88 B of a carlyic
aamentt o cddfoxylic acid, swelmes geetiossid omttubulikes ighheafedal elevated tem-
ni |84 16 o e RELI A Eirha refXB ‘Eérﬁge tBrlA€in th 140-
b %Iggdlrgyi IaIa Iﬁ%@ nunmber 04 %IH segges ﬁnc (5% n1<::1  the range
AR rseferably K e(Schemy 24Body Dementia, Attention
Deficit Hyperactivity Disorder, anxiety,
schi zophrenia, ma- nia, manig ,deprgssion, Parkinson's
di sease, Huntington's disea§§¥gﬁgﬁﬁitte's syndrone, 25
brain trauma or other neurol ogical, degenerative or

psychiatric gisorders i wﬁ%fﬁék?ere is |ass of
chol i nergi ¢ gynapses, i nc# udl2 etl ag, TLﬂgi;ai\\ NH
' ~be :

addi ct ifon, n viewof—tte—aboveRdes /
phar macol ¢gi cal “properties, the conmpound$ accdr di nd!
to fornul a ﬁé& or any subgroup thereof, their
N- oxi des, ﬁ Maceutically accept abl e addi ti @kl t s,
quaternary am nes ang sier aRgNeET_e@bibyik{isoneric forns,
nmay be used as 30 a nedici®ne’ 'I¥7particul ar, the
present conpounds can be used for the manufacture of a

. h ; Lo . .
it Rghe b lne b AT, BTXAIBRAY b2 2Rl (AR A famide of
ditheegeners] tarmelar( %) by sredtmenhivish ameduiimaldren epfess Awowt of hydra-

N, GRtHyBiafe 18GBRable protic solvent, such as methanol or the like (Scheme 25).



tor is beneficial. 35 In viewof the utility of the
conpounds according to fornmula (1), there is provided

w@2o0ngid90zl of treating warm bl ooded ani mal s, i PCT/BB20AT053829

10

15

20

humans, suffering fromor a nethod of preventing

war m bl ooded ani mal s, includi By-humans, to suffer from

di s- eases in which nodul ation of the a7 nicotinic

receptor is beneficial, suctSdened6 zo WO 2007/ 118903

PCT/ EP2007/ 053829 -41 phrenia, mania, and manic

depression, anxiety, Al zheiner's disease, |earning Q
deficid, ~cognition dgficit, attention defi t, nmenory |

| oss, |Lewy Body hl;)errentNl a, At tRrVIgBR Defi - N
Hy per ‘\&@rkﬁﬁﬁ@ﬁa@sdlseas [J \\7// ;
Hyja v ngtLE S dﬂsea e, TouretLe_s_syn_,dr e, b

trauma, je Iag oti ne addi cti on and pai n. Sald >/”

nmet hods conpri the 5 admnistration, i.e. the

systemc or tdplca(iﬁﬂn1n|strat|on preferably oral “ (I-at)
adm nistra- tion, of an effective anmount of a conpound

accor di ﬂg_t for mJI a (1), including all

st er eochem cgl Iy isomeric fornms thereof, an N-oxide

form a Btmbipalkyltical ly accept- able addition salt, a

solvate, or a quaternary am ne thereof, to

war m bl ooded ani mal's, including hurmns 10 One

sidlk@dketdhet BEtha rgtene\fuml fbrih@e @gm é&h Eé@%pﬂed by treatment of the di-

| PEUER S et of B set Sl Bamblaer Ot a0 sativa Grie

t hardaedgeni R yxMyBrtil éhe ;ﬁ)es&hcmmﬂ acatal ylcapowor ofiRelatdedd in a solvent

t I

o ik B 53 ST NP A i B pertomes
t Hed @pm@fat@reﬁmw °6t angrp0 Enmosme@oablﬂbetwm OrC atd 2Hd&
peddneRk 26feneral Iy, an amount of PAMto be

adm ni stered as a therapeutic agent for treating
di seases in which nodul ati on of the a7 nicotinic

" receptor is benefi- cial, susdhes 23chi zophreni a,

mani a, and mani ¢ depression, anxiety, Alzheiner's

di sease, |ear ni ng deficit, cognition defl cit, Re
attention defi®i menory | oss, Lewy Body Demsn- tia, |
Attention Defi |t Hyperactivity Di soyder, | Par ki nson' s, N
di sease, / nggon's dis 20 ease, tt%bs z___N/Y Q
syndro g, brfai n traupg, jetlag, ni e addiction apd._!

pain w | ~b#& determned gn a case %ase by an

att eng physi ci an. Cenerally, i tabl e dote i e

t hat pts in a concentration tthe PAM at the

m)rusuallyI Mto 50 tM To\ob- 25 ain thes
t r eabeyRRL oMy Ghtrations, a patfent in A¥d of F
treatnent likely will be adm n istered between 0.01
ng/ kg to 2.50 ng/ kg body weight, in particular from
0.1 ng/ kg toR=0ChH@kpy/ kg body wei ght. The anmpunt of a
conmpound according to the present inven- tion, also
referred to here as the active ingredient, which is

I a0Hixt@d of hed@tuine e tie gieherraﬂforﬂlﬁlht (E—Qigj and Y tabinohwf the general
asi s,, var

bﬁ%nﬁlﬁ@og{) fégl} g%B%E g ﬁl‘athe gf'ﬂ 6@&? ge%e[rél form a au|3 The trans-
atrimiien revblves (redtivg (&g&) withl ag exdiss ooam @kyltlikium reagent in an

eyleoH& thfer%t ‘%‘g& %hf’ﬂ‘{‘ ﬁ?‘fgﬁa {aﬁg%\? tet n}%qut[lreo éfe@érﬁlﬁgs 298 °C (Scheme

rea so i ncl ude



adm ni stering the active ingredient on a reginmen of
bet ween one and four intakes per day. In these

woreionotwodf treatment the conpounds accordi ng POI/EPZ07/053829
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invention are pref- erably formulated prior to

adm ssion. As described herei B&8el ow, suitable
pharmaceu 35 tical fornulations are prepared by known
procedures using well known Senredgdi |y avail able

i ngredients. The present invention al so provides
conpositions fgy preventig%ygﬂ\treating di ses in WO
2007/ 118903 PCT/ EP2007/ 05 S22 whi ch npdul ation of
the 0 nicotinj ptor isppppeficial,

schi zophreni f , and mani c _depredsi

ece

Al zhei ner' s Qj ses | earning deficit,
deficit, attennfon deficit,K ry | oss, e ody
Denentia, Attention Deficit er- activity D sorder

Par ki nson' s di Hunt i ngt?on' s di sease, ette's
syndrone, 5 br@éﬁ ?rauna jetlag, nlcotlné}§gg ction
and paln Sai d conp03|tions conprising a

t utl cal | ctiye ampunt, of a ound.

B B Kt LR Gon e Rt ok O EvE gy XD through
aac‘:&:pmbﬂtlen G:@at:nomrSlﬁxnblélcbuﬁnbns b itheause tof psllquiies atdtae in the pres-
faor. t v n '

. encer (Ié;ffe gl ?g%ﬂd gltléh & gg b?%&lgh?nﬁfho%gmgﬁéﬁ'ﬁg g #?ﬁ %Fldéll a CO at-
cmqaplmr@ R preagire o8 iSAGIN, andhan moegaaint bispsaeh kppotassium acetate or

f %Het T, Tlﬁrl‘aﬁfdtgﬁsfuﬁh&hﬁehﬂﬁ&e Watc 3hd %Oﬁiﬁﬁls biighafig co—solvent such as
1SIng_ a conp ound according to_the pre- sen

r
%n%ndoﬁhe l%g&%ﬁacwrx 1§ b&“pPF‘é?ﬂ%’E% &t btg§| Wpare&%tsaﬁlv as 150°C

cakmb@kzey diluent. The car- rier or diluent nust be

"acceptable"” in the sense of being conpatible with the

other in- gredients of the conposition and not

d®hetrancalogy t o the recipients thereof. 15 The

P ITﬁE g@l‘ﬁg&{)ﬂdg %k tffé%ﬁ%&lb%ﬁ){l%%& %Léld t5‘ 43 EBélﬂ% ﬂﬁ)}éteﬂ@ modula-

prepare
pkeip by 0t7yfb¢0t§1%aw9ﬂ§0f ukhery/ Wﬁ@tﬂﬂj@ f,e6§p|t@h(ca7sm®ﬁb§}abelongs to the

d@ﬁ%ﬂaﬁﬁl@ Oflcsi? {RpNRN6LIStic ﬂEand%sm:cﬂ%Qﬁalﬁlels \ivhsclﬁ includes the
cal . Sci ences i shi
05 ?{%ﬂﬁ&&é éé’ EINg STFER TR 4‘9111% Fis oV Yn%?&’@f&qrh%&lgf and its

pbephdaii pmﬂualwohlhﬁearfd dvanjof &eatur@0f theroef)nAGHR is its rapid desensiti-
t hﬁ o%pggﬁ ﬁ?e?él%})gntg)f %s%ﬁé eraggﬂgy ri% 150[%6 EJ&FJ?@ ﬁ'fotsf acoﬁllﬁlgl}t ﬁliCOtiniC
amccpf@r swhg}*@dn élmt briain andn ambapariant regilator of aﬂmw pfimeny neuro-

V\AtIIdHSIﬁlttel@hq{r H@%@iﬂ&k&@&s%ﬂﬁlﬁ%ﬁ m %Eﬁl 15230 étﬁfcturmﬁﬂ rél&nce to
takeaW evar|ety0 fornse genlng on the form

of

prEgHioasl 9 casaifive arorceﬁse%aamhﬁ% & BiPPRRmPPR @gg pre-frontal cortex and
phad heea eublicadd BOMReBty oftpséitatait andl airoRRlcy] difordéxs imhymans.
dosage formsuitable, preferably, for systemc
adm nistra 25 tion such as oral, percutaneous or
p &fcectiervadenael firnississoaiation witlnrschizpphrama adseeniis thedbinoaf strong
S L8t r

ﬁﬁ?ﬁsbew&fl ark%ﬁl Hggﬁlg rn?a%t Jﬂé?%fe g&&agﬁgngﬁaﬂtﬁp%ﬁé (He! a?"fo@us on
pﬂé‘ﬂ)@ri‘i‘}@ﬂq PYBErRhESIsin 6aE Nrameies regirmselfghe #aZame. any of
the usual phar- maceutical nedia may be enpl oyed, such

r.exanple, water, glycols, oils, alcohols_and . .
t éthpf iea] syikonce pals \gia 181t o EROEFAE R R B Riing in the
am@usaaﬁm fromstal &ylrdmtgsﬂatemm(rcﬁ salﬁlzmdelﬁobwﬁnsonsparbimson s and
r.ches

S gﬁ%l}egﬁ%{; ;(ﬁlg%g% gﬁiﬁﬁ gar aa?rgr 1cular niicleus agg Ill]ClellS I eumens in autism.



integrating agents and the like in the case of
powders, pills, capsules and tablets. Be- cause of

W@ b@7n189ese in adm ni stration, tablets and capBCil/BB2007/053829
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represent the nost advanta- geous oral dosage unit

form in which case solid phardtaceutical carriers are

obvi ously enployed. For parenteral conpositions, the

c £hmnmcomgidal edraice yuahoasphe merketd emickimgurabigy of gBizgphrenics com-

?Q{%ﬁ tb HOII i al % bnttﬁf]?xté% a@taﬁ%gelhﬂ%fﬁk ?Qgé)ts {oQElf-medicate to

| ﬁ}aéie g iﬁ@rea %Qﬂcutm @ﬁ’éﬂcqt@prgé@(awp@sm%yT TBRsigit @pupaigation of de-

vwﬂécmntse@soeyagzmr@( feolsmsdolhhﬁﬁioxlsmp b3 hisibia® hodels laﬁ@ﬁﬁn upon
sal i ne and Iuc se sol uti

R e B e L e g e IO APBETY AR lfchizo-
c phenip wiepforabmin ¢hoplincrgiaactivy Sow @Y. zmgé’/zk]f&ﬁmave both been

Pﬂ/ 15?3%9(9 b%%‘g%%?lﬁ of ﬁar?s%'e%? S&fU pgn SEMAGLY A agcrqmtlc?l%cédtgrefollowed

ositrons suit
cbvdﬂ%m&©8&dministratlon the carrier optionally
conpri ses a penetration enhancing agent and/or a
suitabl e wettabl e agent, optionally combi ned w th
sdihpabee iagapd repeen t@fS“P%ﬁ*?? thﬁé@ﬁr‘@ﬂp& the; %%FAChR will have therapeu-
PHeAD) Bdnefsial MficEToad diinbvas oS (R clkatisandAyurological) disorders.
significant deleteri 5 ous effects on the skin. Said
additives may facilitate the admnistration to the
s iisralreadydhontionay theeheAGhRIrapidly desapétizenin thh pedstnt psence of
¢ %Eprpd‘?ﬁrtdj t?zﬂx%rmt?é? %ls.@téﬁ:ﬁm%sdst\iréﬂna% e%ﬁ%’eno}ﬂ? ll%ﬂﬁh @{lélt a%rrﬁpotlne In

in various
s Pt deéwsmzeégtamhe eﬁcrqptﬁérﬁrnanlx)haapd1b§u@%bletcfumuoyally inactive, This

VR 8 afRHS ptrébl&ﬁrfﬁpllla%&@l ENRnAhQE SWEHs i20819Kholine and choline
phar mgceuti c n‘?osn tion

uni t
b 306 BIESS PSR F Ot KRV AR 7S i Gace é@@&!@emrase and
D@&a@ﬁce (bhblinef t@inﬁp@%rwﬁﬁdhanmnish e Ir&srexmrfsmilam boeukdodn/clearance

S UI g%r]usg% [ § e'ﬂhelsr § %%aéﬁt%nﬁﬁé/ gélgl?cl lb\étvgéeg %Et%‘}e?lbleuﬂld;d%sensmzed o7

0sAges. “each
pnéddRsima mbysnaiaglnalﬂy yseﬁﬂ raege. tHopeeven gymhi¢taragonists, which are not

C ahisbhak 8t thgmﬁﬁﬁﬂy&akam é’rﬁﬁdl&s@&c&@ﬁécﬁ%%k Gre§ef@Bled to have a

in association wth he requi red pharnmaceutical

c&ptendal haizslléxﬁ)e@té@wvegﬁewumg@ed &l 10 PasPrie f BACHR population

t @@lhﬁbﬁum(td)\ﬁﬁjdtl g pBﬁlsﬁdhﬂErQlesdﬁE;mQ&Hit@t@ Wwhigh & $ndesirable in disorders
ect.a

S o BB RerBn b bR AR R S on R Ton, AR EEIE At by

antckint teeurk inkst tagged theeCl ke proket which Bhighlp cemskr20 across the
?ﬁf&éﬁ%?&&ln&qg&%%% &ggs l@gdlhl% &)dth% gBteﬁﬂeﬁtfgﬂ&erse reactions by

mnistrati on neou
papeapesifit ackiyation af gtherindeptingy re@@pmrcsabtyaaw Hiesefpess fooayoid these

\S;IEfbgfégﬁ%rﬁggi%tl‘eQ Ex@lal@érhﬁﬁie tﬁeraﬁlﬁltﬁﬁ sﬁlﬂ’tfs o &Y ﬁ’g(ﬂl’iﬁﬁ’ﬁs t@enhance re-
or e.li oun
aF%PtOJb‘ieél?cé’P’é’Sgifs i ilﬁ npuaaﬁ REAPISE Syl PGPH@VG&%F”P%@Q@@W
amIdAM)e@uBMm @Eﬁﬂ%ﬂnsmnaggatwmh tierds peansie distifchéom the agonist
r t i cul.ar _campound. accor 0

a8 anTRRHEE RS BBt b Bt i ol ddoShrioh Bbperties,
ofout ¢ndaaneen thet tesponbivenggs df hatoh ACHR tade namﬂgmmm@x The value
e’éf thtlsemate%éf St PfAS egl@é?lddngcﬁﬁ‘l? Fﬂlrarﬂﬁl\{ﬁér‘iﬂé m%%ﬁlgjdk 0P B7HACHR

he partl | ar patl as ot | catl on
t ERSPPRGiLY ingtrasedninyhoprreseange phthe FAN gelpiiyq toghelgneles transmission

t Egs@olé iﬂdlltd %geﬁdt% S@ﬁ)éfilﬁs*orderé:}hﬁkl{ilelﬂ EHéE@bs al defici newr @@AKhR protein
a e ecti ve a anoun nma
B0 RO 4% B TGRS e BB ort 8 T Peasipl. As a
S PRIME cdlica nd oy prassnes df thg naturd! henewiatet it ipotendl for over-stimulation

is limited by the breakdown/clearance mechanisms for the natural transmitter.



30 the physician prescribing the conmpounds of the
i nstant invention. The conpounds according to fornul a

W@ 200718901 so be used in conbinati on w th ot hePCT/EP2007/053829
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conventional O nicotinic receptor agonists, such as

for exanple -40-

1, 4- Di azabi cycl o[ 3. 2. 2] nonane- 4- car boxylic acid,

4-Itki[s evayptinglyl an@diest of the prsguirinvedgon ki providle methods of treatment that

O ﬁ%berm% either a &)osnlve allpsteric modulator as the only active sub-
-spiro| 1- aza 2.]loctane-3,5' -oxazol'i di ne]

- cl
anggp, ghus moquiating tgﬁ ?‘Pé‘t"ﬁ&@? ERPUSAUTRLIPICNSBRPARIARRRISLS such as
DlaEBt E:H@ll’ﬂler|cH@hr(e%ﬁacﬂﬂ]hlst@fng[a'\ﬂ)osnwe allosteric modulator together with

E—é‘?(ﬂ glﬁfcgfze?eg%ﬁ: Zzléfg%ﬂculafﬁ%@l ’{‘ﬁl}gshﬂg}?%cg gﬁ{i'ne mven%()n the

I meehrdd afnreatnsent cenpties tteatnidne with riposatve alowéricamodutatdOof the o7

2 1. / .

200048003, T L2007 LOEARS an o AuBOURC AR o beparia
c@ﬁ@nﬁaﬁxemplemi syjtableseosnpeynds sl ﬁé’ mn@tmmrrécint@%ﬁmshc activity
| BMge on al so relates to a product conprising (a) a

conmpound according to fornmula (I and ). ao
ni coti ni-&LYazabisyeiol g 8}ﬂ0§ﬁne-‘é§ﬂv§0><ﬂw<£ &dPrprephsat £ mono-
for si mg}d&@mﬁgm(ssppmug)or sequential use in the

t t t f d I f the a7

i cot Lt BRtS R TR 2R RGeS AR PRt oy g
may be 3:[i@‘ﬂh—Bmiethmx}éBsuzygtieleﬂmﬁaphamnedhhydxgehlhede (K&TS}ZI)
phar mac &GRZ: lnazfanCS@lBH]Z 9?%?3 %@]%_ﬁﬁﬁl%?obe%& W"ﬂonde]

PART 1 erm means
t et r ahyRINUfA§287)- ' Et OAc' neans ethyl acetate, DI PE
means dii sopropyl ether, ~CH2Q 2' neans

?nlg’agllggé gg&bg ﬂ#”&@@ﬁséﬁ éhe prgf%%Un%%Jgtiépgmg Sée%hl fOIK t(r)éﬁment or prophy-
114xtd sf{ hiycreitioydisvodang Jiatellectual impairment disorders or diseases or conditions

m:fﬁ Hrglcﬁ%@lﬁﬁopleo?wtr&@iﬁ?ﬁ géﬂ?gfﬁyv#g gsqrr%?n fg&glagﬁgfnégi‘alﬁr aspect

m@ﬁﬁ@ mctb«vmyﬂ thhur(@numtswn@thb@/Dﬁ treazmpmtcfplahaﬁwrr&deﬁmtmmﬁon

ClfefidB aRtenRmefit b hlefory Q’@%du‘lﬁﬁ)ﬂ%f Wtrh&ﬁﬁ’ﬁo receptor activity is
Na2C03' means carbonic * acid I um

I sod sa
n@é]PF‘é’t%‘d?Bl GRERRftFal dea numhﬂrmé@sﬂea% Aduing 6‘&%‘3@%{& (sease, Lewy
mmﬂgmmwnum Adotion DNy peranisy Bdotdes, Ak iety, ciiEsihueiia, ma-

i R R 5T Pl e Racy R ing S dhseolfe Ase’s syndrome.

mbrmls trdlumams ather néurel BgiCH|, degenerstive @n,gsythlatnp Maq@aimﬂ in which there
r . ainMEans

N- ( e%snyl car Eer%myg%ﬁﬁ ﬁlﬁggﬁé% 11 fi %g?lgpan -

dilamieweofitbnahnye ﬁé&qﬁ f Pl macqipgicalprapesties; it qeapeRRds acgording

agd fbrmuﬁd(f[)QﬁCahg iBa0ep BRteof | (REE NO:3ER! @ia@maceﬁh@ﬁﬂ(y acceptable

ggétlgéraldts ql}/a!tg‘lrparg%nunes anSi stcrgochergl%a )? 1sto{11|e§1LJforn{s may be used as

( hlﬁne@ﬁ)mél. Io-paitpduéanythe prefemeninpdiais-caa db @fdddiop eel maaiutizature of a

n - 4 S i. “E ! . .
AR 1 ROB A PO 3) OPBAE S S e
pumeinf digordpxs ar disensse dr phnaéteontsiiy whisdrheduatingeof|the@7 dicotinic recep-

chsQEBL Q@Laphy using one of the methods bel ow
(i rfd??%t ed 1n the conpound procedure wth nethod A

and nethod B).
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 o7 nicotinic receptor is beneficial, such as schizo-



30 HPLC nethod A The product was purified by
hi gh- performance |iquid chromat ography (Shandon Hy-

w@2pneg9)d C18 BDS (Base Deactivated Silica) SPGREPRBTV053829

10

15

20

25

30

35

g, I.D. 5cm. Three nobile phases were used (phase

A: a 0.25 % NH4HCO3 sol uti on kfl-wat er; phase B: CH3OH;

35 phase C. CH3CN). First, 75 %A and 25 % B wth a

f Ipbwniraamniaf arfDmpmit depressaen, lokidty, Adaheng’ sdispase dearning deficit ,

. ?lgtlﬁﬂ&?@éﬂcyﬁ a@en%ﬂ‘i{[bﬁﬂt, g‘f@ﬁ%r%@@s!s' £y Bo%)QDc/i/‘n@n@é" A 1RBtion Defi-
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MgRyhe Srath tBudaf E@¥ hﬁ:bﬁn@ﬁdcﬁ&hcﬁl dnﬁ‘(gﬂnﬁ%&ﬁhbﬂmﬁ@&o rise the
m nut es. VO 200@ 118903 PCT/ EP20Q7/ 053829
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faeléeoc act % ggg gér\%}é?l)éer%%% %ﬁcﬁﬂ& fo D%Bl?ﬂ&‘)%ﬁ%éutic?)ll%accept-

%ﬂNIeMi@AmOQ shltuta sofvale; onaeateraan(aminG ERBEND wrims@ogsied animals,

Oi'%%mﬂlﬁﬁ £,C CH3CN). First, 75 % A and- 25 % B with
low - rate of 40 mM/nmn was hold for 0.5 mi nutes.

Subsequently, a gradient was applied to 50 % B and 50
%Cael SRilfed 1ﬂ'tﬁélﬂr€ﬁ'ﬂl/\ifeb$g1ﬁlzef thewd thatape@icaP eﬂéa’tﬁb Amount of the

o
it i e FRAGSTs or FRTRRHARIFL Rmiefefi iy of e

mofutiestinid fecéptoPareithatathisamonhit vares imees/ie depdndialg on the type of

58‘}’%9%3(3‘[ Cfﬁ%)ef'ﬁkﬁ&?&% £ Q8m ?Bu B%ﬁmgfaﬁgﬁlcéfoﬁnul%tlmp afiPthe con-

ure oO ani c aci
s glition( f, the pationt | Genasaldy, pr @@ah@irﬂf /94 terby aduainistered py @ gherapeutic

alacbRGH t‘i‘@a‘ﬂiﬂ H%%&He@ in @Hf?ﬁ%&%‘lﬂtioﬁaof the o7 n1c0t1n1c receptor is benefi-
§ di hydro benzodi oxi n- 6- car.bonyl,

@wé,l%w §°h\‘/€é’§h%?83‘ealaﬂ’6‘r SRR ASD THRion, BREEpRzheimer's discase,
mlefztxnnmg defisit | &fghitioadiefioit, atentidmddizs, mStbselpse hicky, Body Demen-

AT A O R T e &
memau leurgtte’ s sfrhdigrme Threinr terama, mﬁlagq nicating adaistios and paig will be

atdefe%ﬂrféﬁ oil%rca%)bﬂﬁhl%g%n a§&§ﬁ§%ﬂ?ﬂ§&éﬁ the reaction

m xture was poured ontd a m Xt I ce and Na2CO3
(g.s.). The precipitate was filtered off and dri ed,
yicRngiang, a KtaBleWds@is(ch @Mk rabilts i LedRettakien bf the PAM at the treat-

ment site in the range of 0.5 nM to 200 uM, and more usually 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 mg/kg body weight, in particular from 0.1 mg/kg to
0.50 mg/kg body weight. The amount of a compound according to the ﬁrcsent 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 pharmaceu-
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



b) Preparation of internediate 2 FF C I N H Reaction
under N2 flow. A 60 % NaH solution (0.014 nol) in THE

W@ 2®0/1993 was stirred on an ice bath. Subsequeeit/ER2007/053829
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internediate 1 (0.0 125 nol) was added portion- w se.

The reaction mxture was stirrdd for another 30

m nutes at 0C. Subsequently, 25 iodonethane (0.0 14

noihjchi modulitiqnopfghg oaotividedeegtaypwbaneficiel, sheh assahizophnenia, ma-

Mt Hﬁc?man@?l@ Iregs‘?&ji 'aﬁﬂhgl Mﬂfeﬁné’i@sc‘m?éak@‘ﬁqnlhgngncHthlon

to roomte aure reacti on m x-

dé@%@g@amm deficitprapmery lpsfe Loy Bery DesicptintAtigngion Deficit Hyper-

eﬁapm @QrderT IParkaehen Glfiseale) Muah§iohs dm&seexbﬁ@ﬁé @dyndrome
The, separ at ed organj c | er

bl o s o o TS R EE DB R Ripgt Eibrisipe =
S dievagrtitiowly effeathor ah@cht off b eompsinduecovdmgpa forbivdd(Ipynd a pharma-

ot e IR gBUEE. “The "D oduct fracti ons

were col- lected and the solvent was evaporat ed,

yivehi ing p‘!)sﬁ@le%ﬁ th@Qctide 1H%reﬂﬁh§t'brﬁ°e‘¥'dﬁﬁﬁst€red a@?ﬁ”ﬁ i Cpréferable to

Preparation of internediale
HpFeastieas @ phappegeutioal cgpggion hqcpiingly, the E@éﬁné invetien further

aprofiesa ph Eﬁ)acﬁutécgaﬂ b @Hﬂlﬁ@ﬂﬁﬁﬁpﬂs)ng@((tdnmnﬂ Zc&)r@ng to the pre-
was .adde
zﬁ?é R (SR e PR U e et ifteyt. The car

hoer ar ditueSOmt b*éh‘eccgptabbﬁ tin thesense\d poimgtcethphiitde wathdhe other in-

PERERMLrr e SRR o Bk Gt ek

yielding 2.6 g of |nterrred| ate 3 (crude, 10 used as
S lI‘ﬁQ phﬁniah&ﬂ&ﬁ%éonﬁ;ﬁﬁﬁio‘n@ Bf ﬁﬁselﬁ)/entr%ﬁ%ﬁﬂ%l B’ a@éd by any methods

eﬁﬁﬁnatl on _of r medi a
gePanihe aéfc‘i’ & egaaanle( 15511}%13}6%115 ch as those described
21rpﬁemn®eteal (E.é}ﬂmg’[o)] W\Hmrmﬁeluncai(.‘scfem:es](l&tb ad., Mack Publishing

Eg)ﬁlg;gﬂf rl?)b% 8?1%9 jlﬂ&r @,gﬁ%r aglgyné %E éé)afl ;f%g)aratlon% and their Manufac-

mtl)(c)u Aethmselmcra}ly ededtive amum ofuh@saraculmecfdnapoun@b sbese 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 pharmaceutical 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 form, 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 may also be prepared in which case appropriate liquid carriers,



15 quently, 3-(trifluoronethyl)benzenam ne (0.062 nol)
in 2-propanone (q.s.) was added dropw se at refl ux

W@pa 718903 eacti on m xture was refl uxed for anoP¢BEPRD7/053829
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m nutes. The reaction mxture was poured onto a

m xture of ice and Na2CO3. Thed43recipitate was

filtered off and subsequently, dried, yielding 9.28 g
(4esprpdiog agensuansl thedise magibaeeployedhinghe oergpassieans agititde for per-
' %ufaﬂe&g k%ﬁﬁﬁﬁ?t%tw‘iﬁﬁ@chﬁﬁ? Rﬁ,g&ah%(l ﬁﬁlgﬁg’és%tﬂeﬁareﬁgm enhancmg

inter | ate eactl'on un
f [A8%Rt apd/py &ﬁluﬁ@leowet&lbé@%eﬂh [pUealkyi C@ﬁlb(r@do’@thwt)abheﬁddmves of
THEy 6 2@ MninoM@®psitiohs, 8ehi€Haditi Ve o BBt fuuse any 51gn1ﬁcant deleteri-

Sps Sl e lﬂﬁqga@géﬁt"gﬁ%% ftdee TR AR ARSI e g

mandoe magbe GElphdfspepaigl tiic désired dompbditoes. Thes8@ompbgitions may

R N R N

r @Hdmenin mi xture was allowed to warmto room

t enper at ure. Subsequent ly, the reaction m xture was _
poured i nto H20 and THE was evapor at ed.. The

c S Eseriafly adpantageppsiodsrmulyie the dnpementionstbphagmageytiea composi-

0 n@aﬂimddsageﬁrnlw@smdm &e of admﬁrsadu@ﬂ@d lhﬁfo‘ﬁmlty eNhtodsgs. Dosage

evaﬁm agne H\r‘;gf’é%#ﬁtlgg aa@ fa i Eer%m gﬁfcrs tOmPIYSICEﬂIY discrete
CriBiT$ ﬂnﬁb&@sl vafdry demage9.87a2h unil hmtgmmgm:precﬂataunn@mantlty of ac-

W‘?lrv? J‘fgl‘gédl%ﬁtcgfgz%ﬂ%&)g) ocﬁlgé Bhre\e/a%&'r'r]e&é‘@ﬁe@ ?@?gf%t@g’as%ocmnon with
ust,lwrea@lr@dt pharrgaqquugal &Q@G&eﬁl‘afﬁﬁlﬁ%ﬁﬁ W68 dogaga wpit Eorps agg tablets

PrRBRGAHy s@@reﬁfor co4ted BRI & &.ﬁed\lbﬁiﬁ g dérgaa(etscbvafers injectable

Thi ocyani ¢ aci d, I
ﬁOhZ“ %‘ffagﬁﬂ??é"g‘(’ﬂ’ijée%%?‘ioné‘?ls 1‘6b1l§‘§3’8ﬁ11

Z{ﬂdsm]medf- pyri di necar bonyl chloride (0.080 nol) was

added por- tionwi se and the m xture was stirred for 30

m nutes. A solution of 3-(trifluoromnethyl)-

b iz presatrrompousdsxan e luped for aystieraiciad amaisiratiopfsuch as oral, percuta-
2 7R5 QR ARG PR dRASat o Qf"ﬂoﬁl‘%a%nfsﬂ@tl&?ﬁﬁh la®¥ia inhalation, a

m xture was stirred for 4hours The sol yvent was
e PABOTPER 8YC F198S PEYIAdirEeamy 28], shmpqosy the like Thgsompounds are

C hiefembREraphydmmetered. | Tiitexael ddsgtatentfrequexang/adtiiietration de-

9 p{el:ll'&)s on the particular compound according to formula (I) used, the particular condi-

¢ ke angl scgregated mul-

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 particular 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 (T) 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
[NV-[(3R)-1-Azabicyclo[2.2.2]oct-3-yI]-4-chlorobenzamide Hydrochloride]
PNU-282987). Thus, the present invention also relates to the combination of a com-



15 to 50150). The product fractions were collected and
the sol vent was evaporated until precipitation

WO e®al1s9od The precipitate was filtered of f aneCHEP®A7/053829
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yielding 12.630 g (48.3 % of internmediate 10. b)
Preparation of internmediate 114N F N H N C Reaction
under N2 at nosphere. A 60% NaH sol ution (0.0410 nol)

wasursd aqcorting to fGHiEula 2D agd as7)nif@miG@ceptonagesisvhbdie combination
c [ I.Ge: hat Ut [ j ‘i
3 e e PSR LRR gl 68 bk hmprng
r 65 qoarRoupe aeaording i formple (Wagnd @Y por/edcqtinic BOeRHPIMgOaist as a

alcoRbfacd pRgarmbh Fnesihlshddds, W8 akatk Br dfedtibl fise) inWRStreatment of
added dr OP\NI se.. The rf:tt%ct i_on m xture was, st

i.rred for,
3 dRG#es WIS B TaHpR PLIDG O NiegiipiG regepror s brpefisa Theifferent
qdenys medy iycoattdnatiginwaimle preparatoggeibesoitl phdrmaasutically accept-
eyapor at esgl. The aqueous 25 concentrate was extracted
Wi lﬁcla—:]frﬁ&c. The extract's solvent was evaporated. The
resi- due was stirred in DIPE, filtered off and dri ed,
yi P REVIER AT, 5.9 %9 of internme- diate 11. WD
Z%uus F%LZ,IF/P%E?)O?/ 053829 -48- Exanple A6
Preparation of intermediate 12 HZ NHNYNf F ~ 1 \ F

%@%ﬁ@% B&ﬁO‘gp}W @%ﬁﬁg@trﬁﬂy&t&uﬁcﬁgt@t%& élgdapst ethyl acetate,

; . y nat e Wi t, ney

N PSR GeE T G means dicilopefianty ?IECE?C cans
uptaicea;gf, ‘K@A(%meeﬁ;mas)smm kztanat‘HBgnw mﬁs 1i[biséiimethylamino)-
0 ' p r d; ,

Vi éﬁ‘%{*‘%ﬂ;ﬁg%f’%’ZQ@%@@H&%?@%&@%@?@93-O%E%’?%’W feans
uded-dimethydormamidex DIPBAt weais Nethyl-M-tlhoethylethyl} Begropanamine,

Pudtfﬁg(tﬂgfﬂet@ﬁb af@égﬁtﬂee;(ﬁ:f Cﬁ%{; I\B%Q{%Qﬁé%érféﬂ ‘8h,CO5’ means carbonic
I rZallci(?lrdrirs%dliuarln semt, 3NaH’ means sodium hydri({e, ‘NH4HCO3’ means carbonic acid

monoammonium salt, ‘NH4OAc¢’ means acetic acid ammonium salt, ‘CH;NH," means

methanamine, ‘NH4Cl” means ammoninm chioride, ‘NaHCO3" means carbonic acid
monosodium salt, ‘t-BuOH’ means 2-butyl-2-propanol , ‘HOBt’ means 1-hydroxy-
1H-benzotriazole, ‘EDCI’ means N'-(ethylcarbonimidoyl)-N, N-dimethyl-1,3-propane-
diamine monohydrochloride, “TFA’ means trifluoroacetic acid, ‘Pd(OAc); means pal-
ladium acetate, ‘EtzN’ means triethylamine, ‘Pd,(dba);’ means tris[z-[(1,2-77:4,5-7)-
(1E,4E)-1,5-diphenyl-1,4-pentadien-3-one]]dipalladinm, ‘CH3MgBr” means bromo-
methylmagnesium, ‘Et20° 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 pm, 250 g, I.D. 5 cm). Three mobile
phases were used (phase A: a 0.25 % NH,HCO; solution in water; phase B: CH3OH;
phase C: CH;CN). 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 %
C in 20 minutes with a flow rate of 80 ml/min and hold for 4 minutes.



A mxture of 4-fluoro-3-(trifluoronethyl)-benzenam ne
(0.055 nol) and 4-net hoxybenzal dehyde (7.5 g) in

WERBOHE2D0 nm) was reacted with 10 % Pd/ C (1 BOT/ERDOEE53829
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a catalyst in the presence of a thiophene solution (1

mM; 4 %in DIPE). After uptake4®»f H2 (1 equiv.), the
catalyst was filtered off and the filtrate was

eVH atetnd i el ding 16.45 g (100 9% of internediate

13fhe kf}od:)u'bﬁﬁf% R @m%ﬂg@ff&%ﬁdn@é Bqdid cﬁro'l:'natogra}ﬁ'ly (Shhhdon Hy-

N F ure cyani.c acid anmmoni um sa
o Perpr?ﬁ@ 53 S#I%S Pa5p %ﬂévafeﬂo%h?ﬁ)ﬁ HiRs2>015 L& ﬁﬁpadsﬂar@e mobile
Mack eumemﬂ Uplease A= G019 bDa 8.50% NIGUOYes R mYih widror 1@l

( Rlde e ARl B AN B B P 43 24 BT fow

mmt)a ofva@ dthoiedvaaridld foe Orh minutes. Svibseqtently ederhdientiwdsapplied to 50

aty, KO e

o B SRRl ot W Skl hE 9790 nAlS SuRPalghfly. o gradion:
orpampplied tayl8P %&sindPinsiguienydbm flow rate ef %(amé{ﬁun apdhold for 4
SQhivgs. was evaporated. Tol uene was added 20 to the
resi due and the sol vent was evaporated, yielding 29.8
g (100 % of internediate 14. WO 2007/118903
PAL/Hcbpafiod 8 $edinterh¥edistks Pr epar ation of internediate
15 F /' /' F V. NNF NF Cl :1) , Amxture of 60 %
mﬁ {g [Z]rml) in THE (2001 rr1) was stirred under

= ere on anlce bath. Internediate 14 (0. 06

Pieperahoiteldintengiedineg Ini xt ure was stlrredfor 1

hour . at 0 C Then |odomet hane (10~g; 0.07 nol) was
added and the ice-bath was m) d H20O was added
and the reaction mxtuyfe wa aporiat ed. H20 was added
to the 5 residue and.[t <.I?%?%]/mﬁ%tu{ﬂe was extracted wth
CH2Cl 2. The separate nic layer was dried

( '3491%9&):1@ Jf'éﬁlb@)‘a?& @i@aﬂ]ﬁl%nﬁl% ¥8i0.0/88 nﬁ)\l)ailﬂ%' ﬁiro ghone (50 ml) was

yi ng . I nt er nedi at e
p,sglagql alogm t@mpq:rﬁgu(gq: n%lghsgqt@ngg, H3-dyhydro-1.4- benzo ioxin-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
(g.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 NayCOj3 (g.s.). The precipitate was filtered off and dried, yielding
4.90 g (100%) of intermediate 1.

b) Preparation of intermediate 2

SORE

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 H>O and the organic solvent was evaporated. The aqueous

concentrate was extracted with CH,Cl,. The separated organic layer was dried, filtered



1 HNINYN\ F F F NOC A mxture of internediate 15
(0.06 nol) and hydrazi ne nonohydrate (0.12 nol) in 10

W0 2Ba890200 M) was stirred and refl uxed for BCTBP2007/053829
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The sol vent was evaporated and the residue was taken
up in H2O. The m xture was ext#@cted with CH2Cl2. The
sepa- rated organic er was dried (MgSH4), filtered
anad theesobent wag emgra@ﬁ;ﬂ&ea@%@ae Wifiegpuri @éubd@@ lupgrschromatography

plé"vlaﬂ; érlll?(gl %3;‘1 réslltﬁén‘t' r@g/Hgtl /@I‘Eb@ﬂgﬁptﬁb{d 98’/§ e lpkSdicBBhctions were col-
Olesesgiand thes et g feg%ﬁqr%ﬁ% ! Widgeags %@58 gﬁ)afrfdntfgn%%@e 2

soI vent was evaporated, yielding 15 g (52 % of

| BxempdA2ate 16. e) Preparation of internediate 17 i

I eFN\leeF /L F N O Reaction under N2
at%@ﬁ%&%—@é—%ﬁ%—?—%o 0057 ') was suspended in THE

(40 M) at roomtenperature. I'ngernediate 16 (0.0041

ol ) was added in portmsag, er~20 m nutes,

4-1i odo- butanoic acid net hyil ester (0.0136 rml) was

added slowy and the so 20 |utfn was stirred at room

t dhypagiog (x ELOD(2512)wesskstirTEd éma sdadedrtiihe atr7® Wa£2Ru2nched
W'(Mg rﬁ&ﬂfﬁ %iﬁ%g@(tz%%s” 0ER200H 9as8dded slmy "{‘scPﬁ‘ﬁltgHLﬁttﬁéjhydra—

on an m xturée was extrac
Ez@sat éQ °¢) Theryeactioayaixtyrg wag sargdiar ¢ honprett RS- Ta privent was
Wigh Apdpaited @fedlﬂfea @@esem&ﬁ?ﬂﬂ Hgf50 @rgdymmoha &a$ GbrviRd! Toluene

A0 SHOBE N RO BR AER R T - BBl DT UPRAR & croce

3@sed dst @8k frhip maxwareactionnadp).y 50 % Et OAc/ hept ane (rmst
5 product elutes between 25 % and 35 %9. Two fractions

V\gxgm%fglggct ed (pure TLC, 30 % EtOAc/Heptane.). The

f both fractions were evaporated, yielding
1. 8yPigpayntion phinter@ediatedy r egi oi soner and 0.638 g of
i nternediate 17. f) Preparation™f;internediate 18 HO

A ONF OF r 1
H H
N, #

A mixture of thiocyanic acid ammonium salt (0.081 mol) in 2-propanone (120 ml) was

stirred for 1 hour. Subsequently, 4-pyridinecarbonyl 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 onto a mixture of ice and Na,COj. 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 intermediate 5

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-
domethane (0.03 mol) in THF (q.s.) was added dropwise to the reaction mixture. The



N~/~dCd Asolution of internediate 17 (0.0013 nol)
and |ithium hydroxi de nonohydrate 10 (0.0062 nol) in

wapE7AP0031 ), CH3CH (5 m) and H20 (5 nl) was BCIT/EP®A7/053829
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' mlkbr%éﬁﬂat @hq@pwtmg@nﬁ%ﬂwr Vas dgd. {1

at roomtem perature for 6 hours. The m xture was

guenched with 1IN HC and the pdEcipitate was

collected by filtration, washed with water and CH3CN
amehciias mikare Way dlpwedite Mrrngo o tegnpsfatumgt Spbsediently, the reaction

a%mﬁtu?@bvﬁs 'ﬁ_&lré(gmt(gi-l 3} raﬁ@qii-ﬁi x'vﬁ’é"e\}ﬁfaoﬂafgde ﬁ'ﬁ@@bﬁ’&e‘ﬁu&t@ wasfextracted
R/ 15 To a’ so] %hlon of

grepda)ld therselvent was
addgrbratb. "ERdekidaE hap aitined by evianh lcBfontiodr }Q'Qﬂé@sﬂma gel (elu-

DFBEEPW%@&Q%@Z aﬂ'ﬁ?%)@r 53? prodgt et &ﬁ%@ﬁ?% gnd the sol-

warsntswasraveporated, yieldingteget @) of enfuoe ierhmdrage 5 Whech was used as it
r?%%tshﬁ%ﬁ\ﬁ@ﬁ rQ&éﬁBﬁ ed with 1IN HO and extracted wth

€ or gani ¢ phase was separated, washed with a
saturated aqueous Na 20 HCO3 sol ution (2 x) and dried
(Hz2oppASfiltered and the filtrate's sol vent was

evapRepiraiigitef Mictheding 1@ 550 g of internediate 19 as a
pal’e ol I. WD 20077118903 PCT/ 007/ 053829 -51-

Exanpl e A8 Preparation o |Sntg£é924ate 21 OH A m xture

of 4-chl oro-6, 7-di hydr o- cI opént a[ b] pyri di ne

(0.0520 nol), Pd(QAc)Z \(0CH1 qg),

1, 3- bi s(di ph- phosphin ropane (0.4 g) and KOAc (10 Q)

in THE (100 M) and H2® (20 m ) was stirred under 50
atI‘Eloc?Em%ﬁ%ﬁm@(ﬁnﬁﬂ‘éﬁf@ ((@987]351901§:wa1—|§§rr€ﬂ #t ﬂ?ﬁ)tp%lei 150 ml) at

evapor at ed and_wat er was The _precj pi
f |T‘Pctf% (EAPEERrCa At @@?‘ioeddpyf%%?‘?&ﬁﬁ’ﬁyl Slorrle(OOEHAagl) was added por-
I fibgwiedhate IﬂikturEMB'phl&ecP\ﬂ)r Boemﬁmat i 2Bolafion of 3-(trifluoromethyl)-

| Eanezrcgglgﬁn%t(s 0%37 1n a small amounl\I ot[ 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

Cl
Reaction under N; atmosphere. A 60% NaH 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 aqueous
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.



O51 FF FO-I HHF Cx [/ yNN/ A mxture of s
k1 FF (0.036 nol) in THE (300 m) was hydro- genated

W@eoorotey3 enperature with 5 % Pd/ C and 0.5 % \POGER20Y)53829
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as a catalyst in the 10 presence of a thiophene
solution (1 m; 4 %in DIPE). -4§ter uptake of H2 (3
equiv.), the catalyst was filtered off and the

f BExamptesAfas evaporated, yielding an oily residue.
Thp&pa@libn WERiGikgihad) 12 zed from 2- propanol . The
precipitate was T1iltewed off and dried, yield- ing 8.0
g (60 %9 of internedia 22. Exanpl e AIOPreparatlo

of internediate 23 HzN~ N N NF,, r PF F .15 A

sol uti on of conpound 25 ( 05 } in CH3CH NH3 (50
m ) was hydrogenated at/={4 C h"Raney Nickel (1/4
spoon) as a catal yst. r uptake of H2 (2 eq), the

c dupirat s SThaind SR TRO ma R AT (P Y hyarogenated w

e X PeoriddRaneytNiEk€Dcatal e qesapiticgtaed catabeni Altbaypakewd s, (2
gﬁgl)( % st ng H?té%g éu;@ﬂﬂ t@é‘ﬁlhsa% VMenY\@/%%%vapgﬁathldmg

porat e nt er medi at e
2@@7& 108bR0 @r@eﬁeﬁﬁo@g was ugsd as pychinip|nexiesctiog)step without
Pm@ﬁhﬁ&n@ﬁ_ internediate 24 0 <:):O<F F 9HH C1
2- Chl or o- 4- pyri di necarbonyl chloride (0.16 nol) was
agded ropwi se to a stirring mx- ture of thiocyanic
1 iumsalt (0.175 nol) in 2-propanone (250 n)

at ayReparatiengen@tmedatarid t he resul ti ng m xture was

stirred for 2 hours. 2,2-Difl

benzodi oxol - 5-am ne (25 m) was added and
redFF

the reaction nm xture vva ti R

A mixture of 4~ﬂuor0~3-(triﬂuoromethyl)-benzenannne (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 ml, 4 % in DIPE). After uptake .
of H> (1 equiv.), the catalyst was filtered off and the filtrate was evaporated, yielding
16.45 g (100 %) of intermediate 13.

b) Preparation of intermediate 14

cl ?
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 room temperature. The
mixture was poured on ice and was then extracted with CH,Cl,. The separated organic
layer was dried (MgS0y), 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.



overni ght at roomtenperature. Then the m xture was
poured out on ice. The precipitate was filtered off

waee7drssesl, yiel ding intermedi ate 24 whi ch wasPCBEER208%053829
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such in the next reaction step. b) Preparation of
internediate 25 0 ~' F N H F-4%<1 10 Reacti on under N2
flow 60 % NaH (0.16 nol) was stirred in THE (500 nml)
onc)ireparationeftintermediatedédi at e 24 (0. 145 nol) was added
and the mixture was stirgyed-feg~2 hours at 0 C

| odonet hane (0.16 nol) [
m xture was al |l owed tg
reacti on m xture was

H2O. The soi vent

phe m xture. This

m xture was extracted with 15 CH2C12. The separ at ed
orgmiitarelofiyie 1% Wakl (0[0'7ed010 NBEDE ) 200 h]ll)t\e:[sesﬂimd ainddreN,-atmosphere
sal vent t

DPPEl 1 ‘t\)’\eli?f? Int%}[rﬁgcf Et? Iﬁ w(g OE?ISPI{) & e%ﬂ gé gm[tﬁ% \MH) stirred for 1

preci
y ihewmit @g’C;_?, G‘hqn g)d()mtlmgxe olf0 g, 9t meld iwas @ddml and)the ice-bath was re-

PEIE)Q@& qI'I:{CP@/aé)gddeﬁtaﬁH ﬂﬁdﬂeﬁtﬁm%xglr@'waé. e v\z}}apof\&lfbd NQU v(lasQJdded to the

| nt er medi at e (0 di ssol ved
zrffﬁg}lﬁylpd anb p‘g}btg];;‘o\p/aS( Qg{@raﬁqegl WéWOCIj2C126F he separated organic layer was
hyide@aiaool, NteieaahdiHepobRraneass dapbicddyidldiid 30.Ma$100 %) of
added to tE; solution. The re- action m xture was
STTETEE AR r of | uxed for 5 hours. The sol vent was
evaporated. The WO 2007/ 118903 PCT/ EP2007/ 053829 -53

€3 ﬂ‘éﬁa&@&q {gfﬁlﬁm@&iﬁﬂef%ed by tlash col um

chr gel (Bbotage flash -
purification system gradient a2/ CH3OH from 100/ 0
to 90/10). The desired fracﬂ@w\ere col I ected and

the solvent was evapor atgeth i due was

crystalized from CH2C 2 PE! e ding 0.69 g of
Al2 a) Preparati on of
A

internedi ate 26. 5 Ex
internediate 27 / F ¥ F N/

Cl

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 H,O. 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 %
CH50H in CH,Cl,, then 2 9% 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

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



Cl Thiocyanic acid ammonium salt (0.14 nol) was
stirred in AcOH (180 m) at roomtem perature.

WQ2@hh o3 4- pyri di necar bonyl chloride (0.11 noPQT/HR2907/053829
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added and the m xture was stirred for 2 hours.
3,4,5-Trifluorobenzenam ne (0-30-nol) was added and the
reac- tion mxture was stirred for 1 hour at_room
t anpraeiNELCinndyiantadrihiz mikerewss peweed vith E®AcE x). The sepa-
TI?e?ce(P Bl%‘ﬁhlfa'cl)i)%’i' Y a¥Rasiidd \I/i‘taﬁ Bn& fdﬁe@ azg 04)3 dilteyd Lol (RO Solvent

g

I I nt er medj - Preparation qf
i maéﬁmr%{% ;h@rwqhw KASNPUUALY aed%ye&wtasa ﬁ pluptpseluting from
m2b % WeG Asheptagsiol 30 %Iﬁoct\'éﬂﬁpmaé fiflalans0 %@tb)@tcbhdpmﬂle (most

AREEPREo b BEen o o BRE L )y PemTpgions ek frylERagpig TLC, 30 %
CEuDAdmmtamaneT}(emomvmtsmﬂbptm@mmsj wereandporatedi vieldimt h54 g of

ure was
e e L A
ture was extracted with CH2C12. The separated organic
|af')qt’reﬁ@§tidillrdfqﬁiteﬁﬁ&ﬁ5%)lg fil- tered and the sol vent
was evapor at ed. e residue was stinred in Et20. The
precipitate was filtered off ri ed, yielding
17.51 g (70 % of iHnter medi at e[ 28. 20, WO 2007/ 118903
PCT/ EP2007/ 053829 WN% ien of internediate
29 HONHN ~"NF ~&1 —N C m xture of
internmedi ate 28 (0.0083% )
(2S) - | - hydr azi no- 2- pr opﬁ (0.0167 nol) and

2- et hyl - 2- propanol (50 mc‘) was stirred and refl uxed
f @ sdluthmowofantethehate A2 (&OD 13mbl) and ditlevapydetxét: rmonbhiyid@ie

R@@?@%]&&@T %bglg ar at 0%'@?@61%1:&1?4 71%) er )%r gﬁwgt room tem-
( ID’QIS@W forf§ haugy. é“@e angturhwasaronehad wik 1 Ié@afg@rth@ Bigcipitate was
Tlenéesd KiBIMASN, GF atRdBvich 2Riebrfah @ OHGURG watBen dried, yielding 0.7

pre itate e filtered off and dried, yielding
gc&%'g} 1@8\1\?%1&5?3?1815 iate 29. Exanmple A 13 a)
Preparation of internediate 30

g) Preparation of intermediate 19

N ~ N. .N
\[(IJ/\/\_T?/@:]?:

=

2z
&

z_-“
Q.

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 mol) and DIPEA (0.00500 mol). The resulting reaction solution was stirred at
room temperature for 3 hours. The reaction was quenched with 1N HCI and extracted
with EtOAc. The organic phase was separated, washed with a saturated aqueous Na-
HCO3 solution (2 x) and dried (Na>SOs), filtered and the filtrate's solvent was evapo-
rated, yielding 0.550 g of intermediate 19 as a pale oil.



oNH N ), N-N/ \ oF NCIL A mxture of
internmedi ate 25 (0.0182 nol), 2-hydrazinyl-acetic

wa@eood/11890hyl ester, hy- drochloride (1:1) (0. OBGHEPNN})/053829
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and 2-net hyl - 2-propanol (75 M) in D PEA (0.0364 10
nol) was stirred and refluxed-Jler 3 hours. The
reaction m xture was cooled, the pre- cipitate was

f EkampledA®ff and dried, yielding 2.98 g (37% of

| nj l%bggggbl%pmgegme@m@lepar ation of internmediate 31 1
0 suspgensi on of internediate 30
(0.0159 nol) in ethanamne](2Min CH3OH) (80 m) was

heated at 70 C for 3 hourg. ® m xture becane first
honogeneous, and then a 1 cipitate was forned. The

L
4(®4 gy 1g3-bistdiph -plefiphine)[Bepane (267 knd EGHS: (10 in THF (100 ml) and
PElORRS g@ﬂvgégtﬁge% und§1550 ﬁﬁﬁﬁpbg f%r lé h@ﬁrs RF ?ﬂﬁ‘r@t'ﬂfé'}nﬁture was

I nterneaql at e D ssol
2 CHRPOFAFPd auldpwtpﬁwar%%d&ﬁéoﬂw Pf@‘HP’é%tP a@s (léferf@@éf imsh drieflpyielding

29p0AneRs of HdGnitiate 2L room tenperature, thiocyanic
acid amoniumsalt (0.1300 nol) was added. The re-

action ture was stirred for 30 m nutes, then
2%%#%%[‘0-1,3 benzodi oxol -5-amne 5 (O. 1160 nol)

waBreagidtdn of i addi tional funnel. The reaction
m xture was Stll‘l‘é”@' roomtenperaturefor 2 hours,
then quenched by H2Q 2 ed by CH2C12 (3
x 100 m ), the conbi ned o gani ’f\ was dried
(MSH), filgered, and the solvent was evapor at ed.
The residue purified by flash col um

chr omat ogr a‘bh ver gilica gel (gradient

hept ane/ Et CAc 0 NTp’fm 0/ 50) . The product
f pagbiteesr10 wer e ®cot | edted” an@ot)ﬁten@glmemmome ml) was hydro-

e\égrpa? gtergdm)femperat?lge w1th 5 g/o arc ntde 65113/d ngbs (43 g?) as a catalyst in the

presence of a thiophene solution (1 ml; 4 % in DIPE). After uptake of H; (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
N
e r§‘NH

Y N
N A
F
F

A solution of compound 25 (0.0054 mol) in CH;OH/NHj3 (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 H,O was added. The mixture

was extracted with EtOAc. The separated organic layer was dried (MgSQy), filtered
and the solvent was evaporated, yielding 0.87 g of intermediate 23.



b) Preparation of internediate 33/ F \ NH\ I F N/
A 60 % NaH solution in paraffin (0.018 nol) was

wariornes$03 n THE (100 ml) on an ice- bath underP®REP2007/053829
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at nosphere. Internediate 32 (0.0171 nol) was added and
the m xture was stirred for 152hour at 0 C.

| odonet hane (0.018 nol) was added and the ice-bath 15
wEzamplesVHd. Then the sol vent was evaporated and water
was added to the residue. This mxture was extracted
wi OPreppation ofmaisrsediate 2ed or ganic | ayer was dried
(MgSH), filtered and th ol ven S evapor at ed,
yielding 4.5 g of inter gdﬁgt%\/\%hi ch was used as
such in the next reagtrond ci Preparation of

internediate 34 o NBAY'NNI ~~ F OF N 20
Internmedi ate 33 (0.0167 nol) was dissolved in

22 1 ool 4-Byddifesarsdny( t6ridd (0.16TM6N whs added drO}I)wise to a stirring mix-

hydrazinyl -acet.ic acid, et ter,. hydrochl orjde

(4578 HF e Sty apriomeiAO- 756 m Dspyanons o g room
Thengegaciteiand thd vebwltieg wistust was stidred fior 2 bdu st Difbword-1,3-

h s 03 R - .

< BHzRaio ek ihersR 4 Tl L g e o] A was stied
f averhight guedmiteaperatyre. flihen the mixgre Hae pawigd queorsige. e precipitate
PLaR#lRkl @ Ha drféH?‘ji%ﬂig%hﬁ:rﬁédiaﬂé%ﬂv%lﬂ\@a%é]e_d\as KucHNnAhe next
m xtuyre of internediate 34 (0.0123 nol) and Li OH
(PAOUYDSIER] ) in THE (16 m), 5 CH3OH (5 nl) and H2O

(5 mM) was stirred at roomtenperature for 1 hour.

Then the solvents were evaporated and the residue was

.t akePrepuration AnweimedGhte2% N). The preci pi- tate was

filtered off and dried, gi eldipg Q.940 g (100 % of
internediate 35. Exanpl ef A5 Frefap<ti on of
intermediate 36 F 6/&‘“ y ©
N 7 :
Cl
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 H»O. The solvent
was evaporated. H,O was added to the mixture. This mixture was extracted with
CH,Cl,. The separated organic layer was dried (MgSQy), 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.

¢) Preparation of intermediate 26
o]

\P’k/\

NN,
>
| Ry N
N
“ NP
F" g

Intermediate 25 (0.0036 mol) was dissolved in 2-methyl-2-propanol (60 ml) and 3-
hydrazino-N, 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



OH FFNN N,, \NHZ HN4 ,N A solution of conmpound
30 (0.0001 nmol) in TFA (5 m) was shaken overni ght at

Wa000118900 Then the sol vent was evaporated, , BOCBEPI0NY053829
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intermediate 36 as a TFA-salt. B. Preparation of the
conmpounds Exanple B 1 Prepara$3i-on of conmpound 1 o HN
NN MN):) F -NF F -0O15 A pressure vessel was

c nesidyedvasi firkt purifiesd by flasio folonmpbroniatéSaplty @G0 4idiea goll (Biotage

[ I IF

‘ glra %%r ?f@&én&% d]@[lht R‘Fio/tsig%)ﬁ #dH lg\g}gﬁtg r9gi1'0§ B desired
THECHS; e cokestedaniithespl gt pop @f%?@fqﬁ% Tihe resddue yeasi o ysiplized
PR CHEC%MIPFJ ielng\@6¢ g lidieciehiepg the sol vent was

evapor at e An aqueous Na2CO33 solu- tion (1.5 m) and
Cﬁg&ﬁm added to the residue. The m xture was

fi rough WO 2007/ 118903 PCT/ EP2007/ 053829 -57
an, trelute te filtrate' s sol vent was

evi e l i t-g% s dried, yield- ing 0.096 g
(50 99 of conpound 1. Exanple B2 Preparat| on of
conpound 2 HO~ N N ! N! N A mixture of
internediate 5 (0.012 d drazi no- et hanol

nonohydrochloride 5 (0_D12' m¥l) in ethanol (100 m)
was stirred at refl ux for 2 hours. Then the sol vent

was evaporated and the” obtai ned residue was purified
bylhiqRyy@igeeid eenmaoniqthsalp (& thisol) wasatirtied is AgRHe(180 ml) at room tem-

V\gle}aﬁﬁg eﬁclﬁﬂﬁ*) Al g?n&lﬁlaéﬁ%gn oﬁ&@@pf 1%8}# waIQﬁdé@eﬁidQH@nuxture
was S{lhgd for hours 3I4n§g Tr1ﬂuorobenzenarmne (8 I mol) was added and the reac-
tion mixture was stirred for I 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

IIQ:F
|\ N N F
H
Na 22

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. HO
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 (MgSO,), fil-
tered and the solvent was evaporated. The residue was stirred in Et,O. The precipitate
was filtered off and dried, yielding 17.51 g (70 %) of intermediate 28.



Exanpl e B3 Preparation of conpound 3 HO- NN~ H N F
O4F F 1~ O 10 A mxture of internmediate 2 (0. 0075

WOoredoy/188908 2- hydr azi no- et hanol nonohydr ochl or i deCT/EP2007/053829
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(0.0075 nol) in ethanol (100 m) was stirred at refl ux
for 2 hours. The solvent was -®Baporated. The reaction
m xture was crystallized from CH3CN. The precipitate
vva phd érﬁt%lf%iﬁ%gm@&% @gl ed, yielding 1.249 g (41 %

4 Preparation of conpound 4 N
H F NrN-N! FF 62 1 15 A m xture of conpound 65
(0.000242 nol), N nethyl ani ne hydrochl ori de
(0.000242 nol) and HBTU (=@003 ol ) in D PEA
(0. 0009687 nol) and (10 yfir) was stirred
overni ght at room tenpe ure. The sol vent was
evaporated The resi- duecwas purified by HPLC net hod

A0 SR RHIEIndAAE b8 ANBOKEHB]) GOK)-E AR gﬁ)‘fyanol (0.0167 mol)

vent was ev apor at
yiaaf dimghyl- %E@Pgnf(lé5%nlbwas:%mfémﬂa rofligghiarsbhurs ddws the solvent
PG BRI LD RABASD wad8dddaxa i Rsidbe. AR RIKALE GAs Btracted with

peliges fkﬂg SR LI EAR EIRET s TSR Bl Hthe solvent was

( @vAROAS. e )residit W yapinahiron (H,Q)). Tha pladipiaROwere filtered off

zgﬁd hH%d \"?aéi&lﬂg %gg?gz@gg?%} ﬁ[ﬂn{e%‘le&l te%ur s at 175 C. The

ol'ven e residue was purified by
HPLC net hod A. The 5 product fractions were coll ected
addample AbY vent was evaporated, yielding 0.084 g (20

% of conpound 5. Exanple B6 Preparation of conpound 6
N ) Preparation of 1ntermed1ate 30

R

H
\CN'N\ N,
=N
N
Nt
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 stirred and refluxed for 3 hours. The reaction mixture was cooled, the pre-

cipitate was filtered off and dried, yielding 2.98 g (37%) of intermediate 30.

b) Preparation of intermediate 31
A

H
NN
=N
)
Nl
ol

A suspension of intermediate 30 (0.0159 mol) in ethanamine (2M in CH30OH) (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



OH NN F -NOF A mxture of conmpound 67 (0.00023
nmol ), N-net hyl met hanam ne hydrochl oride (0.00046 nol)

W@ 7/DiPEA (0. 00092 nmol) in DME (5 ml) was stiPCEEPI00T/053829
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30 mnutes at 10 room tenperature. HBTU (0.00035 nol)
was added and the reaction m x$3re was stirred

overni ght at 80C. The sol vent was evaporated. The

r éxnniple Als partitioned between an aqueous Na2CC3
solution (1 m) and CH2C12. The m xture was dried over
Exa) Breparatiompfaintermediated2s sol vent was evaporated. The

resi due was purified by HPLC od A. The product
fractions were collected an t S vent was
evaporated, yield- 1 g 0. §62 g 58 % of conpound

6. Exanple B7 PreparH fon of conpound 7 HQ~N NyH F F
~Fd Amxture of internediate 11 (0.0094 nol) and

2ﬁ1ygd1\@alzn1@e@§:m@9hdimmw oklotiae (0.1 105® 1h&)) Aild-2rapahdne (400 ml)

- RoRbPar BB L S st ront Bt o3t ISR 808 e addsd e -

- Betdrhaixtetood sored mrg‘aﬁtmmntes,o thent 2 gieihatron] S-berdtodiosol-5-amine

r %lié!léd ﬁgﬂ%dagcéhgé& %I&S ézddgr%f ig%]gb I Tfh'é'ré]a%‘ﬁgn mdh?re was
Eﬁﬁlﬁﬁd 2l TREMPREpPRIAIG Qd'ﬁ)u@@ thss nnem@e@ by BRC (dPQl}extracted by
( (()ngS 3\x foohmi) Gk cé\rtth‘PéH eSS p HaE\% @rﬁi@ﬁé@@\@ ) filtered, and the
-1 soxazol ec ori

5 SPly e@mﬁapﬁxﬁtfg 1 i’ V8s BARIAY, F ﬁmtaﬂcgn@ne@graphy
Moy envwilicasdel r(gﬁdlehoheplad&ﬂitofi&tfrom GOB0tte SPSORTHE prodidteractions
?(%lre\r{ﬁe?&lle\é’f'ig 8{&% \A\}eer%ewg%-egvgln N? dt Hlelaa WE g%eofsi%yntléd; e 32.
m xture was filtered through an Extrel ut,e

LK

A 60 % NaH solution in paraffin (0.018 mol) was stirred in THF (100 ml) on an ice-
bath under N atmosphere. Intermediate 32 (0.0171 mol) was added and the mixture
was stirred for 1 hour at 0 °C. Iodomethane (0.018 mol) was added and the ice-bath

b) Preparation of intermediate 33

I‘\
No 7

was removed. Then the solvent was evaporated and water was added to the residue.
This mixture was extracted with CH»>Cl,. The separated organic layer was dried
(MgS0O,), 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

Y {
N H
N YN
=N Z Z F
\._h/ Og(F
Intermediate 33 (0.0167 mol) was dissolved in 2-methyl-2-propanol (150 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.




filter and the filtrate's solvent was evaporated. The
residue was purified by HPLC nethod A The product

wo eactisons were coll ected and the sol vent was PCT/EP2007/053829
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evaporated. The 10 residue was dried, yielding 0.097 g
(37 %9 of conpound 8. Bel ow, e3fypounds are |isted that
were prepared according to one of the above Exam
pTs solveH was-evhparated. The FisidGe e usatl Witheu desther purification, yield-
ae j . he general protocol described for
E%%%%%@%%%Eﬁégﬁg CH3NH2/ THF (2M and CH2Cl12 as the
solvent HZN ~-N HF N YN -N O4F F 0-5:: O Conpound 10
prQ -queiaCCorging.to he general protocol described

anpte b4 ust fig NrFCl  and DVF as the sol vent WO
2007/ 118903 PCT/EPZOQ&%ESSSZQ -60 Il NHNYNI\ FF N
Conmpound 11 procedure a o fing to the general
prot ocol described for I ugi ng CH3NH2f THF
and CH2C12 as the solv NH 1\ FF |
Conpound 12 procedure ording to the general
prot ocol described for anple B4 using CH3NH2/ THE

(220 PWeAtedde38 R YBA mat] atl EioMN (0132 mol) in THF (16 ml),
CH;0H (5 ml) and H»O (5 ml) was stirred at room temperature for 1 hour. Then the
solvents were evaporated and the residue was taken up in 20 ml HCI (1 N). The precipi-
tate was filtered off and dried, yielding 0.940 g (100 %) of intermediate 35.

Example A15

Preparation of intermediate 36
F
?OH
E F
5 N—N
N ,( P e NH;
HON O} N

A solution of compound 30 (0.0001 mol) in TFA (5 ml) was shaken overnight at 40 °C.
Then the solvent was evaporated, , yielding intermediate 36 as a TFA-salt.

B. Preparation of the compounds

Example Bl

Preparation of compound 1

A pressure vessel was charged with a mixture of compound 63 (0.000446 mol) in
CH;NH>/CH3;0H (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 NayCQOj3 solu-
tion (1.5 ml) and CH,Cl, were added to the residue. The mixture was filtered through



O4FF °~ C C Conpound 13 procedure according to the
general protocol described for Exanple B4 using

WERBRHPYITHF (2M) and CH2Cl2 as the sol vent HO-PEI/EPIODT7/0$3829
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YN\ --"1 1 N Conmpound 14 procedure according to the
general protocol described fors7Exanple B3 HO N H NYN
/ CI N Conmpound 15 procedure according to the general
peoEageuteddsrr Thedilifae's Blempvas BTapositedy Bichrasidhie wasdried, yield-

t ¢ t was obtai ned by

E‘%ong%%ggong%‘gog?ﬁ% |qca gel (eluent: CH2C12/ CH3CH

99/1 and 90/10) WD 2007/118903 PCT/ EP2007/ 053829 -61
AMRYC \ FF N / Conpound 16 procedure according

t oPt he general pro %col descri bed for Exanple B2 HO ~-
N —QMQMQQ—&—P—COWOUM 17 procedure according to
t he general protocol }@e\s\cr [ bed for Exanple B3 NN H
/
~ @:ﬁp
\?
A mixture of intermediate 5 (0.012 mol) and 2-hydrazino-ethancl 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 HPL.C 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

0
RN
ol
O
J

A mixture of intermediate 2 (0.0075 mol) and 2-hydrazino-ethanol monohydrochloride
(0.0075 mol) in ethanol (100 ml) was stirred at reflux for 2 hours. The solvent was
evaporated. The reaction mixture was crystallized from CH3;CN. The precipitate was
filtered off and dried, yielding 1.249 g (41 %) of compound 3.

Example B4

Preparation of compound 4

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.



Cl Conpound 18 procedure according to the general
prot ocol described for Exanple B2 using nethyl -

wohydramone. Pure product was obtai ned by PCT/EP2007/053829
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recrystallisation from2- ro anol H2ZNC NNNF Y\ FF
Compound 19 procedure accordi mg-to the general

prot ocol described for Exanple B5 at a tenpera- ture
oExa8pleBI 2N NNHNF L -1°']'"'r FF d. d Conpound
20 procedure according to the general protocol

d elieparpéen eigommoanthbe B5 using THFI NHQOHI CH3OH as the
sol vent at a tenperature of 150 C WO 2007/ 118903

PCT/ EP2007/ 053829 -6 Oo HZN-,~ NNF N / -1V 1\ F
F O Conpound 21 proced‘geNacrwrdi nRg to the general
prot ocol described for EPT‘ using CH3OH/ NH3 as
the solvent -HN O- ~ \ N N FFF N Conpound 22
procedure accordi ng @ general protocol described
for Exanple B6 with an/€Xcess

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 -
product fractions were collected and the solvent was evaporated, yielding 0.084 g (20
%) of compound 5.

Example B6

Preparation of compound 6

~N

&0 |
H

N,N\ N F

(0_

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
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 aqueous NayCOs solution (1 ml) and CH,Cl,. The mixture 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-
ing 0.062 g (58 %) of compound 6.

Example B7

Preparation of compound 7

HO\/\N’NYH FF
BRR e a
\

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 refluxed for 2 hours,



of propanamne NW\GOHF IN N"'-N' FF O Conpound
23 procedure according to the general protocol

wale®cnidsesl for Exanple B5 using N-neth | net haPEEP2907/053829
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hydrochl oride at a tenperature of 200 "CO0O HN NHF

-N F F Conmpound 24 procedure agsgording to the general

prot ocol described for Exanple B5 using

2 1l standy@teha glatrit neorienR@eatire koo i ealikEPReoipital 38R Jiltered off,

e oo RDIEERef bl SRAGTE LLe Uy A IR 70105 o)
was added slowy to a mxture of (0.00575 nol), iron
yl acetonate (0.00575 nol) and

(
1-pet hyl.-2-pyrrolidinone (5mM) in THE (30 mM) at 0 C
unm%%ﬁwg—g After the addition, the reaction

m xture was 5 warne to roomtenperature and the
h

m xture was stirred 1 hour. Then the m x- ture was
guenched with H20. The \m xture was extracted with

CH2d 2. The separ at eds gani c layer was dried
(MgSH), filtered and t%sopll ve,nt vva}§ evaporated.. The

resi due d;‘

A mixture of intermediate 12 (0.000552 mol), 5-methyl-3-isoxazolecarbony! chloride
(0.000552 mol) and EtzN (0.001104 mol) in CH»Cl; (5 ml) was stirred for 1 hour at
room temperature. The solvent was evaporated. Then Na,CO3 aqueous solution (1 ml)
and CH,Cl, were added to the residue. The mixture was filtered through an Extrelute

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

\
HN\{
H
NN

F
Mw@q&:
\

Compound 9
procedure according to the general protocol described for Example B4 using
CH3NH,/THF (2M) and CH2CI2 as the solvent

Hzij N
N SN
=N
<0_
d

Compound 10
procedure according to the general protocol described for Example B4 using NH4Cl
and DMF as the solvent




was purified by flash colum chromatography (flash
master; eluent: CH2ClI21(10 % CH3OH CH2C 2) first

wae®ra18dhen 50150, then 0/100). The desired fPEREPINT053829
were col 10 lected and the solvent was evaporated. The
product was precipitated by adépti on of iso-

o .
dried, yielding 2.80 g oficonmpound 25. b) Prgparation

O — 0

slol vent was evapor at ed.- &
firom DI PE. The crystals we

I_

ol ), Et3N (0.077 g, 0.00

N;
tlhe sol uti on. The react i onGempousdil B was war ned up to
r
n

f conpound 27 H N $-NHYN /,‘ng F A sol ution of

ntermedi ate 23 (0. 0008 rmI)N\ (20 M) was
ooled to 0 C. Ace- 15 tic ahbydri'de (0.0009
) and

oom
b?dE@@lErétaHEO?dlﬁg q% ﬂ:&gelﬁ_%rbf i) CB eesglral%gggrs E mzﬁ@%lu g%lhﬁm g

i xture was quenc
s extracted wit 1Y as\igs sodient 118903

CT/ EP2007/ 053829 - 64 difed I\/gSO4) filtered and the
%E&gue was. crystallized -
reytyt

ered] [ of f, yi el di ng
. 0401 g of conpound 27. T F Prepar ati-on of
ompound 28 H ~N ONH F - -N-- - F F H

N--\ -N\\\A ONH 0 . ~FNFAsqut|on of F F

%

ith 10 % Pd/C (0.1 g) as é:ounvbam@i;l Af ter uptake of
2 (1pRAVIMe hecdrdifig tR R !¥Rdral protocol described for Example B4 using

CH3NH,/T I—[F (2M) and DMF as the solvent

HN;; ik

Cl
Cl

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

HOl
H CI
NN

=N

="

)
Nt c

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

HO .
H
\LN’N\ N,
=N
[¢)
3
Nt a |

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:

CH>Cl,/CH3;0H 99/1 and 90/10)




was filtered off and the filtrate was evaporated. The
residue was purified by HPLC nethod A The product

W0 e@cti89ns were col l ected and the sol vent was PCT/EP2007/053829
evaporated, yield- ing 0.087 g of conpound 28. Exanple
B 11 a) Preparation of conmpoundl-29 o/ NON HUN\ / N

1), Pd2(dba)3 (0.025 g),\ DRPFu(0.0001 nol), Hg. Zn

(0. 0002 nol) and Zinc cyanide O nml) in

di met hyl acet ami de, (5 M) a3 h ¥or 60 minutes

at 100 C using m crowave r. The m xture was evapo-

r et-egd—t-o—dryness—and—t+he—+estdue—was—pured—by—FHash

clol um chromat ogr aphy usi n§on@ea@i 26t o 10% CH3OH in-

C?_,Q ? 3?05%5&%%@3 tﬁg t(p El'f%défzﬁéraf ﬁ@&gbp{ll% ﬁ‘@érdefor Example B2
vapurl at Lo difud U1 A LS NMcAAlltT.

Hil t ation and drying pr OVI edm\arp, ofo V\,hl te powder,

yi el ding 0.3594 g (75 % of [ 29. WO

2007/ 118903 PCT/ EP2007/ 0538 -6 ) Preparation of

conpound 3QJ: Cl F EJC._._L N HJ\I -N A__. e

cat aI yst) in 7N NH3/ CH34FF0@11190T1¢1]17 vvas hydrogenat ed
th H2 sfcddditelacéRbink 161t RherhfprotocdNEse@b& for ExMAHINES

frttered of f,-the sotvent —V\Bﬁq e‘ﬁapor at ed- and

—~

é

tlhe-resi due-was- purifi ed- k&-y-Nfﬁa’ col um

clhr omat ogr aphy over silica - uSi a gradi ent of
gH2C12 to 10 % 5 NH3/ CH34 N) in CH2CA 2 as el uent.
The product fractions wer apor ated, vyield-

Compound 18
procedure according to the general protocol described for Example B2 using methyl-

hydrazine. Pure product was obtained by recrystallisation from 2-propanol

HZN{

H
N,N\ N F
(f )
4
N”

Compound 19

procedure according to the general protocol described for Example BS at a tempera-
ture of 180 °C

0

H;_N\(
H
NlN\ N F
EF

Cl:

Cl

Compound 20
procedure according to the general protocol described for Examplc B5 using
THEF/NH,OH/CH:OH as the solvent at a temperature of 150 °C




ing 0.1567 g (48 % white crystals) of conmpound 30. B

12 Exanple a) Preparation of conmpound 31 0 OH N -N
WOROON1IGRO3 F \ / iN FF ONN-NH )-NH ~N tRCT/PR0CL053829

A solution of in TFA was shaken for 45 mnutes at 40

C, after which the sol vent masapvaporated yleldlng

G .
/ %YN/ N-N F F OF
(0. 0023 nol) in THE (50 nl) > drogenated with 10 %
Rd/C (0.3 g) as a catal yst ip jesence of a
tihi ophene sol ution (0.1 g DI PE) and Et 3N (|
nm). After uptake of H2 ( ¢ UIV.), the catal yst was
fliltered off and the fil=9trate was evaporated,
vielding 0.76 g of conpoundogpou¥22007/118903
E%EE%P%O 0%2 ing to &16 genergpprotocoll(ﬁescrﬁbeelaa}%raﬁxample531 using
CH;OH/NHj; as the solvent
- —HN - — .. I
o N’N\ i F
Bale g
\_/
Compound 22
procedure according to the general protocol described for Example B6 with an excess
of propanamine
\ o

Compound 23
procedure according to the general protocol described for Example B5 using

N-methylmethanamine hydrochloride at a temperature of 200 °C
s

HN\CO
H

N,N\ i F
%
Nt

Compound 24

procedure according to the general protocol described for Example B5 using

2-methoxyethanamine
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Reaction in m crowave oven. A m xture of d

W@ 2000008h01l) in 21 % NaCEt in ethanol (2 m)PEHEP2007/053829
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ethanol (3 m) was heated for 30 mnutes at 100 C.
The sol vent was evaporated. Th&3-resi due was taken up
into water, then acidified with 5 concentrated HC1,
hidample B®sul ting precipitate was filtered off, washed
W|th vvater and dried, yielding 0.25 g (80% of
e leNsl ; e a2hloric acid salt (.HCQ).
Exarrpl e B 14 Preparatl O of conpounds 35 and 36 o I O
HN NHHNNHNNVNNN F (\NNZFF NZF/NHNH
Compound 35 Conpound 36 N—Y ~N 1\ F FNFA

solution of C (0.00122 nol}y” met hanamine (2 g) in
ethanol (20 m) was h@ or)}24 hours at 160 Cin a
PLC

m crowave oven. The sol evapor ated and the
resi due was purified by od B. Two product
fraction groups were collect and their solvent was

evaporated. The residue fromthe first f\action group
was dried, yielding 0.018 g (4% of corrpo% 35. The
residue fromthe second fraction group was Meat ed

wi th an aqueous Na2COB8 sol ution. CH2Cl 2 was I gdded.
The resulting precipitate was filtered of £ anIEl med,
yielding 0.151 g (3 2% of 15 conpound WO

2007/ 118903 PCT/ EP2007/ 053829 a

F

CH;MgBr (0.015 mol) was added slowly to a mixture of - (0.00575
mol), iron (TIT) acetylacetonate (0.00575 mol) and 1-methyl-2-pyrrolidinone (5 ml) in
THEF (30 ml) at 0 °C under N,-atmosphere. After the addition, the reaction mixture was
warmed up to room temperature and the mixture was stirred for 1 hour. Then the mix-
ture was quenched with H,0.The mixture was extracted with CH;Cl,. The separated
organic layer was dried (MgSOy), filtered and the solvent was evaporated.. The residue
was purified by flash column chromatography (flash master; eluent: CH>Cl»/(10 %
CH;0H/ CH»Cl») first 100/0, 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

s3]

FF
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,O and the aqueous mixture was extracted with EtOAc (3 x30 mi),



-67 Conmpound 37 was prepared in a simlar manner as
described in Exanple B 14 HI ~N~/~ NL N N / F ~IN

WGO-2001 BN Conpound 38 was prepared in a sim | BCT/RB2OABO53829
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as described in Exanple B 14 HO~ - yH N1 N F F

QdF Exanple B 15 a) Preparati ogg-of conmpound 40 HOY

\N NFI/ F NOO HONH NI N_ NI \VFN FA

sdkigd (MMaSok), Gitered 200 @&Xohmeh) waPelaPhe)ed. The Rdillug)was crystallized

1,.3- di vl bi:sl di n osphin 04 and
GEEREPE o et WA B AR o b S 2
reacted for 16 hours under CO atnosphere (50 atm at
1&xampleBithe reaction m xture was evaporated and the
resi due was _dissolved in CH2Cl12. This solution was
waBreparatipn gf egpoune28or gani ¢ | ayer was dried (MyS04),
filtered and the sol vent was evapor at ed. The residue
was purified by col urm"g,h'r\g t ography over sil- ica
gel (eluent: CH2Cl1l2 + 59% The product
fractions were col | e¢t§d > s@l vent was
evapor at ed, yi el di ng 0-3%g (94\%/ s conpound 40
(S-enantiomer). 10 WO 2007/11890% PCT/ EP2007/ 053829

H

N,

N
3

2N \N%NH

e Q\@

N F

A solution of r T (0.00043 mol) in CH;0H (40 ml) was hydro-

genated with 10 % Pd/C (0.1 g) as a catalyst. After uptake of H; (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

A mixture of Yy (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 vsing
CH,Cl; to 10% CHzOH in CH,Cl, as eluent. The product fractions were evaporated
and triturated with DIPE/Hexane. Filtration and drying provided an off-white powder,
yielding 0.3594 g (75 %) of compound 29.



-68- b) Preparation of conpound 41 HNHNYNF N F
HNC Conpound 40 (0.0005 nol) was dissolved in 2M
W@ THE (8 nl) and the solu- tion was dPI/ERH07/053829
over 2 mcrowave tubes. The reaction m xture was
stirred in a mcro- wave for 23%ours at 100 C. The
reacti on m xture was concentrated by evaporation. The
esi glue S rifi col utm chr omat ogr aphy over
.gl%ﬂa&é&b@%ﬁg%maz/ CH3OH 95/5). The product
fracti on was concentr at &d by evaporatl on, vyielding:
0.158 g (80 %9 of co arrpIeBl6
Preparation of conpo 43 FF F N N1 FNNH I
F F NN Conpound 4 rlq)\rTnd 43~ on(1M
acetyl acetonate (0.0001 #mo
1- et hyl - 2-pyrrolidinone (0.5 were added to a

S Q| fl1eR &Eoﬁgmmo&f@oo PadlD& maiey NlakeTHﬁteﬁ tmn)m

TREH SREAGED v IeESerteh 048 oty r«?&i@%ﬁﬁi? oG he cata-

AﬂytseWaiﬂltmed offethe sbhemmvxct avaporated afd eircilesiduavivad pEi3@Hby flash. -

e X? mé%‘[ C%Pdﬁ%\}\?tﬁ ﬁfaﬂi&\?&l (sgyﬁlg %&l usy}g[ 4} %ra@%ﬁ;o&‘ élggl&la toV\ﬁ)S%

5 aw@Hw@Hé? DB 6B G toh el Thie pradugiNszgony were eveparaigd, yield-

a s L whRS crySMBRBT & 4. resi due was
p%(‘fjl ef%yﬁﬁga%fé rre(t:rﬁ'rgtd %\ 2 'fufner ent fractions were

1% collicted and the solvent was evaporated, yielding
0: ite solid) of conpound 42 and 0.105 g
g%&ﬁwnd 43. WD 2007/ 118903

PCT/ = Exanple B 17 Preparation of

compound 47 NN HF LLL -N\ FFD

N“‘N
Cl
- =
F
F
F

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

N"N ?\

A mixture of compound 31 (0.0023 mol) in THF (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 Hy (1 equiv.), the catalyst was filtered off and the fil-

trate was evaporated, yielding 0.76 g of compound 32.

10

b) Preparation of compound 32




N-NJIN-H\ NNO4F F N Reaction under N2 flow A
m xture of cl (0.0023 nol) and iron(lll)

Wa@e@wrAigaeet onate (0.0002 nol) in THE (12 nl) aPdI/EP2007/053829

10
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1-net hyl - 2-pyrrolidinone (3 m) was stirred on an
ice-bath. 3M CH3MyBr in Et20 (d§ nm ) was added and the
reac 5 tion mxture was stirred for 10 mnutes at 0 C
CHxehp(eB1d ) was added and then the solvent was
evapor ated. The residue was taken up in H20 and
CHR@paratiphoScompdgunded4 was filtered over dicalite. The
filtrate was separated. The separated organic |ayer
was dried (MySo4), fif reNd gnhd the solvent was
evapor ated. The residue ‘p’lﬂ' N _€d by colum

chr omat ogr aphy over silic ent : CH30HJ CH2C12
fromO0/100 to 90110) 104T e prouct fractions were

col l ected and the sol vet? was evapor ated, yielding:
0.156 g of conpound/47. Exanple B 18 Preparation of
conpound 48 NHF ' H NYFF ™ NNNF r N OFF
Reaction under N2 flow. A m xturg&%f C1,(0.0023 nol)
and N iron(lll) acetyl acetonate (@ 1) in THE
(12 m) and 1-nethyl-2-pyrrolidinon 3 EF was
stirred on an ice-bath. 3M CH3MgBf §n Et2 mnly 5 m)
was added dropwi se (slow) and th CH3CH (5 m)
adgaetiINRBRHF NG OV h@iXteE@fi of ni xture. The (O 00068mol) in

S0l B MaOF$n auam @hﬂ)ﬂandﬂa@nbﬁg avaeaﬁattealfmmnru&s at 100 °C.

his, WO 20 18903
%%F &éﬂé‘b‘)ﬁ HEAAY: ateg" 7311?11‘%?{%‘?" AR ei“ |“Pt”étr°é’iﬁat%fv’é‘re“ acidified with
dicomdentreted H(d, 4ridl the Bdsaltmg:podcv;amm wasfikarap off atvaxhed Wiy water and

;%ﬁ%@éﬁdd*ﬂg% be'cB g J{:cwair 0, (Y dtbHiGrid'Ra YRS19E).

e separ

Example B14

Preparation of compounds 35 and 36

A o

Ny N 4
=N N =N
—h F - F
\ A\
NH
/

/NH
Compound 35 Compound 36
0
< N
-
DI
A solution of a (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
evaporated and the residue was purified by HPLC method B. Two product fraction
groups were collected 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,COj; solution. CH;Cl, was
added. The resulting precipitate was filtered off and dried, vielding 0.151 g (32%) of
compound 36.



ganic layer was dried (MgSO4), filtered and the
sol vent was evaporated. The residue was

wWo eooenysdml | i zed from DI PE, the precipitate WaBCT/EP2007/053829
filtered off and dried, yielding 0.608 5 g (63 % of
conmpound 48. Exanple B 19 Premrati on of conpounds 49
and 50 Ho~ NHHHNYNFNNF ff - NFN FO

SHEGRERAS e tRERaich SR IBRNRd: 408 PRTe

ere an
m xture mas cool ed t 8 C 1H6M thyIIithiun1in
Et20 (3.2 mM) was a tr -78 C, and the
reacti on m xture was stlrr #o our at -78 C. Then

i

the cool 10 ing bath was fenoved and the reaction
m xture was stirred for¥¥ hour at roomtenpera- ture.
Then the m xture was pouthed into a saturated NH4CL

solution and the resultin m xture
mi ﬁalﬁ’égundﬁ?eWPSaBiéPage@\E‘rae“g F]éf”éed as &ﬂg?}@%‘rﬁ pif;,@.ﬁ

was dried (MgSOH), fllm ed and t he solvent was

evapor at ed. The reS|due silica colum
chr omat ogr aphy (el uent: F95/5) The
desired fractions 1 ol d "and the sol vent
was evapor at ed, yie 112 g of conpound 49 and

0. 165 g .of conpound 50 Exanple B20 a) Preparation of
c 1 O oo F o1l ,NNFF NN elx Conpound 2

in Et3N (0. 023 nol ) and CH2Cl12 (200 m)
ma nperature. Then net hanesul f onyl
I% i Sy (g.s.) was 20 added
drop wise. The reactloH*W:Xture was stirred for 30
m nutes at room tenperat ukgNxgrd_then washed with H2O
The separated organic | aye ed, filtered and

the solvent was evapory d. The re8idue was purified
over silica gel by glassAilter (eluent:

O
HO.
~(N,N\ §
N\ P F
A solution of ¢ (0.00082 mol), PA(OACc); (0.011 g),

1,3-propanediylbis[diphenylphosphine (0.041 g) and CH3COOK (0.5 g) in THF (30 ml)
and CH;OH (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 CHxCl,. This
solution was washed with H,O. The organic layer was dried (MgSQy), filtered and the
solvent was evaporated. The residue was purified by column chromatography over sil-
ica gel (eluent: CH»>Cl, + 5 % CH3OH). The product fractions were collected and the
solvent was evaporated, yielding 0.3 g (94 %) of compound 40 (S-enantiomer).

10



WD 2007/ 118903 PCT/ EP2007/ 053829 -71
CH2C12/ (CH3OH/ NH3) 99/1, 98/2, 97/3 and 96/4). The

w@e@daetood racti ons were col - | ected and t he sOPUBERP200AHB53829

10

15

evaporated, yielding 2.93 g (60% of conpound 51: b)
Preparation of conpound 52 o.4d¢.F NNY! \ FF -NA
m xture of conpound 51 (0.00234 nol) in CH3OH (5 m),

H2 1 nm) an g[ 5 drop) was stirred for 45
mﬁé@g—%@%&@—w argio crowave. The sol vent was
evapo- rated. The resi gugrwas purified by HPLC met hod
A. The product fractiédnsivexelcol - lected and the

sol vent was evapor at ed. THe_Fe was dri ed,
yielding 0.107 g (13% co d 52: Exanpl e B21 a)
Preparati on of conpoundy5 H NT/ /IN\'F F+F OF
/NH, 10 A m xture of ound 32 (0.0019 nol) and
(12) - N- hydr oxy- et hani mugam de (0.0023 nol) in CH2Cl2

( tﬂ)rr?poﬁhd 4@ (@000531{1 g% dfs%el@ecmn’ ZM @IgN Hﬁﬁ THE (¢80 a8l the solu-

Ng_owaﬁ Q}yégqgqu\i&&gmj 9213. 1&n ;n;;xl;qre Yyappyeed in a micro--

WBJa)re Mrzeh@dﬁﬂd oanci Eh@re&umﬁmsitmﬁ ms:oﬁdelntrmed bly@xapkdvation. The
341.1 ri et% lu enc ; het rreafgft o g}c (ﬁue 2

SfFF sa"%ﬂ&u G BY Qlugy SPESTRIPRIAREY AT S f‘§8 fueBh

alGreCLB0HOH 9563. T podudt frantipy wed gincatatadlsy dvapomatpn, yielding:

T § jtered off and was washed with :

Cplggfq ?%Em y?ré Jéll ng 0.385 g of conpound 53. WO

2007/ 118903 PCT/ EP2007/ 053829 -72- b) Preparation of

c&¥pmpled¥o YH ~IF FF F 'O

Preparation of compounds 42 and 43
H ¥ H ¥
N. LN -F . £
== 0 =N
o F Sy F
\ y 1}4

Compound 42 Compound 43
Tron(IIT) acetylacetonate (0.0001 mol) and 1-methyl-2-pyrrolidinone (0.5 ml) were
added to a solution of compound 68 (0.0008 mol) in THF (8 ml). The mixture was
cooled to 0 °C under N» atmosphere. Then 3M CHiMgBr in Et;0 (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 were washed with H,O, dried (INa,SOy), filtered and the solvent was

evaporated. The residue was purified by HPLC method A. 2 Different fractions were -
collected and the solvent was evaporated, yielding 0.143 g (white solid) of compound
42 and 0.105 g (white solid) of compound 43.



N A m xture of conpound 53 (0.0006 nol),
NN - et hanet et r ayl bi s- 2- propanam ne 0.0013 nol) and

WERHBOMIE90D ) was stirred in the m crowave ovRCI/EP2005(@53829

10

15

Cfor 40 mnutes. After evaporation of the reaction
m xture, the residue was puritged on silicagel colum
(eluent: CH2C12 with 5 % CH3OH). The pure fractions
wexemplIBEct ed and the 5 solvent was evaporated. The
solid residue was dried (vacuum 70 C), yielding 0.144
g Pepaebopofwwn@@®nd BXanpl e B22 Preparati on of conpound
54 a \ O N-N)NH \\, NN/ PF Cl HZN~ NH N N/ C9

FAmxture of F (o.od&gg mol ),
5- met hyl - 3-i soxazol ecar bop %hlorEde (0. 00250 nol)
er at

and Et 3N (0.00225 nol) in P M) was stirred
for 1 hour at 10 roomt ."The reaction was
guenched with an aqueo 2CC8 solution. The mxture
was extracted with CH2A 2. The separated organic | ayer
was dried (MgSO4), filtered d the sol vent was
evaporated. DI PE was added teyphecipifate sone
product. The precipitate was'fiTteye f fand dri ed,
yielding 0.30 g of conpound 54. \/ 00 18903

PCT/ EP2007/ 053829 -73- Exanpl € BR3 a) Preparation of

conpound 55 HZN HO. L HNF NX CF F
Reaction under N, flow. A mixture of a (0.0023 mol) and

iron(I1T) acetylacetonate (0.0002 mol) in THF (12 ml) 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 minutes at 0 °C. CH3OH (5 ml) was added and then the
solvent was evaporated. The residue was taken up in H,O and CH>Cl,. 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

)

“{&LN,NYE Ft
dzN -
\_/

Reaction under N» flow. A mixture of al (0.0023 mol) and
iron(ITl) acetylacetonate (0.0002 mol) in THF (12 ml) and 1-methyl-2-pyrrolidinone (3
ml) was stirred on an ice-bath. 3M CH3;MgBr in Et;0 (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,O (3 ml) and CH,Cl,. This



C- g Hydroxyl am ne hydrochl oride (0.011 nol) was
stirred in ethanol (20 mM) and then N N~N-N ) NH N

WER0g119%0H (0. 011 nol) in H20 (10 m ) was addedI/EP2007/053829

10

15

20

dropwi se. (0.0056 nol) was added portionwi se to the

m xture, then ethanol (20 m) .yms added. The reaction

5 mxture was stirred and refluxed for 4 hours, then

C aikede vas fineed besmicAitd r’Ehdiﬂ'Ild‘atehESONeﬁﬁwhsI é¢vagorated. The residue

eag kﬁ(g%l %tgﬁla\rﬁglﬁ;l’l“lht ﬁa%gf O\&%ﬁ \(/&S’Zx&(lij E% S V\%}l Ié O. The separated or-
yigehidilaygr ¥ag d{i8D(MESQS), filkerpd umijthBSDIbelt \Paseqyapta‘ated nTlof residue

U Al B a0

msl (§3 fncPippppAnd$8.(0. 0068 nol ) in THE (40 nl)was
stirred, then divided over 8 tubes. The reaction m x-
tmxgmmtgeated for 30 mnutes at 150 Cin the

m crowave oven. The reaction mxture (8 tubes) were

r eBeaphianien of ddapamdy éptndd@ evapor at ed. The resi due
was di ssol ved_in- CH2A 2, washed with a 10% aqueous
Na2CB sol ut j/B thep dried ( , filtered and the
sol vent was eva ’r@tf The resid rified over
silica gel on a sster 15(e| t:@EGZ/CI-B(}L
95/5). The praegugt fractihons werg Tollec gand the
solvent was e orated, yielding~¥ 2 g (75% of
conpound 56. 2007/ 118903 PCPF&P2007/ 053829 - 74-
Exanpl e B24 a) Preparation of compound 57 , HF N N |

'V FF "~ F Nﬁ%dﬂnd 49 Compound 50
Compound 40 (0.001 mol) was stirred in THF (20 ml) under N, atmosphere and the
mixture was cooled to -78 °C. 1.6M Methyllithium in Et,O (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-

Zn—

ing bath was removed and the reaction mixture was stirred for 1 hour at room tempera-
ture. Then the mixture was poured into a saturated NH4Cl solution and the resulting
mixture was stirred for 15 minutes. The layers were separated. The organic layer was
dried (MgS0.),filtered, and the solvent was evaporated. The residue was purified by
silica column chromatography (eluent: CH,Cl,/CH3OH 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 CH2Cl» (g.s.) was
added drop wise. The reaction mixture was stirred for 30 minutes at room temperature
and then washed with H>O. The separated organic layer was dried, filtered and the

solvent was evaporated. The residue was purified over silica gel by glass filter (eluent:



N NA mxture of K (0.00068 not) and
3- hydrazi no- N, N-di net hyl -- propanam de (0.00136 not)

WO 0tABICH (50 m) was stirred and refl uxed foPCREP2007/053829

10

15

hours. The sol vent was evaporated and the residue was
taken up in H20. This mxture_y@s 5 extracted wth
CHQG 2. The separated organic |ayer was dried (MS04),

f ICH @ ACHOH/NH) 9%/ WthWSncE%@)o I'Efeqtodulh fractimis Ghege col-

r|f ed over silica el Urc:.
o e g b S - Rptaee el i a2 50 oo ity
The pure fractlons were collected and the solvent was
evaporated yi el ding 0.065 g of conpound 57. b)
ol on of comapgantindld 58 NN F N Y FF eNN H 10 A
nrxture of conpound 5y (0.0001 not), K2C03 (0.0007
nmot), H20 (1 m) and © OH 1 m) was stirred at room

tenperature for 2 hour ol veht was evapor at ed
and CH3OH (1 m) was de %;trﬁﬂﬁed for 2 hours at
70 C. The m xture mas po- d and 1 M H20 and
CHQC12 wer e added. The. xture was filtered over an

n T
A iy cblpbiila Séldf%diﬁr@%@%?%%ﬁfﬁ R RRO% iy allfoc
f rda:on) WS §t1wed forddImiaptes dt LG inea miskopeae. vide solvent was evapo-

e\‘ﬁ@@ rfefsidbd §ak E§Illﬁl V%H?chﬁétﬁgd AY 8l Yo cOsrO&ibnd were col-
(28 99 of conpound 2007/ 118903

péeef dhe @%‘8%‘2 §as GV@OT“E?(%nFPeereBQBe F’F‘%ﬁ‘é?datyf%n%p 107 g (13%)
corpapsimd®s2.and 60 F OF NN FFFN F\ , NF'

"~ NH2 4 HHN1 /13 FHN"' IN Conpound 59 Conpound

6 x1ﬂﬁé¥i sooutiori of-iritennedi ate 36-(0: 0001
n§¥¥rﬁn——i¥nethylnethananine (5mM; 5.6 Min ethanol).

Af redatatid U cﬁﬁdg§tra anount of HBTU (0. 00021

no ure was evaporated to dryness

and the resi 5 due was
solution. This m xtur&

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,N'-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 (solution after 30 minutes
and then precipitate was formed). The precipitate was filtered off and was washed with
CH,Cl; and DIPE, yielding 0.385 g of compound 53.



50 M CH2dA 2. The conbi ned organic |layers were dried
(Na2s™4), filtered and evapo- rated to dryness. The

wo e®rdsovas purified by HPLC nmet hod B, provi dPECYER2007/053829

5

10

fractions: Fraction 1 and Fraction 2. The sol vent of
Fraction 2 was evaporated yielgi.ng 0.0027 g (5 % of
conpound 59. Fraction 1 was recovered by an aci d- base
extraction w th HCl, NaHCO3 and CH2Cl2 as

or GaRcBaL. _extracted CH2C12 sol ution was
dried (Na2S04), filter and the sol vent was

evapor at ed providing ers yi el d- ing 0.0009
g (2 % of conpound 60. Ex | e a) Preparation of

conmpound 61 FF 0 1* 17"N\N1 NENF -NF NOH HHF
F ~-NNYNF NOO O (0. 1 nmol f was dlssolvedln
CHBOH/ THF (1:1) (4 m) a N015 cooled to 0 C

CaCl2. H20 (0. 0005 nol) was added, followed by NaBH4

(@ DOTUreRs ICympomS 1§0xA006 anain &V, Ni-metherctetsayiiF-Rrarepangayne

t @0gs %{dny fhd c@ﬁ%} (% mabm stitred &t ﬂkqﬁleﬂawdé@%e@al 18bi°@M¥or 40
was.. add e _and per?f uct .was..ext.r.ac ed t.o. Et OAl

( f;e)wfsmd\ RASHERPTELAN ) i FOABION P RSN SEIine ptof Ui on Silicagel
andlubtngefueht: CL,€1Waish e%p:eﬁaﬂg dThelhee frﬁ&icdllsl evan@soljeureld and the
fClgél&e_v B o a(gg%ﬁsluﬂe s% ec?s‘in%ureac sodzéxﬁg( um 70 °% lylelt%m%o 144 g
anﬁcforhgomidlwent was evapor ated, vyielding O. 012 g of

conmpound 61. WD 2007/118903 PCT/ EP2007/ 053829 -76- b)

Pigpabtgen of compound 62 HHF ~ A~ N NNIII( Y I
F‘l—_‘L |

Preparation of compound 54

R

Ay
NH
(N
Na 25

Cl =
F

Hle
-
N
[ Sy N
No_z
Cl

A mixture of e (0.00250 mol), 5-methyl-3-isoxazolecarbonyl chloride
(0.00250 mol) and EzN (0.00225 mol) in CH;Cl, (50 ml) was stirred for 1 hour at
room temperature. The reaction was quenched with an aqueous Na;COs solution. The
mixture was extracted with CH>Cl,. The separated organic layer was dried (MgSOyg),
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.



F N To a suspension of conmpound 61 (0.0004 nol) and
Et3N (0.0014 nol) in THE (4 m) at roomtenperature

weer®7atkdes] nmet hanesul fonyl chloride (0.0007 noPQT/ER1967/053829

10

15

suspensi on dissolved and after 15 m nutes 30% NaOCH3
in_CH3OH .. _(0.5 m) was addedyglropwi se, _ the color
turned orange. The m xture was quenched wth water and
epxhmplesgdIVM th 5 Et OAc (2x), the combined organic

| ayers were washed with brine and dried (Na2SO4),

fi htRepdattordoftdoengonhd 68t e was evaporated. The resi due
was purified by HPLC nethod A The product fractions
were col | ected and the jsol vent was evapor at ed,

yi el ding 90 ng of con"b nd, 624 Exanmple B27
Preparation of conpound 63\ NFF 1/ O10 A
m xture of internediate 0. 00 IF) and

hydrazi no-acetic acid eth ester fono- hydrochl oride
(0.0071 nol) in 2-nethyl- Clpropanol (100 m) was

SRS OB 00 e 5l e Bl e

The product fractions were coll ect ed and e sol vent
was evaporated, yielding 0.400 g of conpoynd 63. 15
Exanpl e B28 a) Preparation of coMpound 64 ~wH{F ~N

N~NNp NOF NA mxture of internediat .03 nol)
and 3-hydrazi nopropanenitrile (0.03 nol )q @o
(200 nl) was stirred at reflux for 2 hours The )=

S s _eya t The esi.due .was purldFo

S NaRl oy 3P B R0 e e HfeseE e b ) o (68056 mob
98/aR ad@d/Brtiawis©Oy thy midine, freadtimhol 28 amil) was addedeThe reaction

COkGRL B AL SALLAR: 185, BBCLRIAT 1 fperature and the

c rspyltiang| procepitate was TgefioffTwashsd @atlpwtalt/@hm lflu, paddie (vac-
gfgﬁmaﬁ@l ody, yRadiny L& @0 B chmpBugd §4.0 % of conpound

b) Preparation of compound 56
Epr e
Cl

A mixture of compound 55 (0.00338 mol), acetylchloride (0.00338 mol) and DIPEA
{0.0068 mol) in THF (40 ml)was stirred, then divided over 8 tubes, 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,Cl,, washed with a 10% aqueous Na,CO; solution, then dried (MgS0O.), filtered
and the solvent was evaporated. The residue was purified over silica gel on a glass filter
(eluent: CH>Cl/CH3OH 95/5). The product fractions were collected and the solvent
was evaporated, ytelding 1.2 g (75%) of compound 56.



b) Pre aration of compound 65 HO,NHF "N yN -N 04F
F N-A mxture of conpau Id 64-(0:0031

WOre00yA1890B6N- HC1/ 2=pr opanol - (25-rril) grid HOARCT/RB2005053829

5

10

15

m) was stirred at reflux for 4 hours. The sol vent was
evaporated. The residue was st4-rred in 2-propanol.
The precipitate was filtered off and dried, yielding
1ER8mgle(®Bt %9 of conmpound 65 as a hydrochloric acid
salt (.HC ). Exanple B29 a) Preparation of conpound 66
N & Frepdsatedd dfeomr@oAndrbXt ure of internediate 2 (0.00835
nmol ) and 3- hydrazi noprﬁfineni trile (0.00835 10 nol) in

et hanol (100 m) was_spirred and refluxed for 2 hours.
The sol vent was evapoX rat HThe residue was purified
by col um chr omat ogr aphy o

ek ' gel (eluent:
CH2C12/ CH30H 99/1 and 9 . T g‘"‘oduct fractions
were collected and th kwent was evapor at ed,

yielding 3.44 g (99 O/awofN conmpound 66. b) Preparation
of conpound 67 F N~N01)~H HO-NI| \ FF 15 A m xture of
conpound 66 (0.0041 malkm a 6N aqueous HC solution
(25 mM) and HOAC (25 m ) was stirred and refluxed for

4 hours. The solv vapor ated. The residue was
stirred in 2 e precipitate was filtered
off and drie oduct contains 2 nol NH4Cl). The
reS| due % aken up in H20 en i,zed

\g’gs NaHCOB8 sol uti on ?(88%6% 8‘3 ‘7‘55%15{ azmc’%wdlmethyl"

apmtlﬁlbeo 0834 mbl) éx eBuOH (5Samal) ek etirreddhdyriefitixdidgr 2 hours.

ol SRR HERER AR i o0 This guiture s

c oxipantgtowBis CElClg/ The $epp,ra[ked|\¢rgargc layer was drled (MgSO4) filtered and the

solvent was evaporated. The residue was purified over silica gel on a glass filter (elu-
ent: 1 % CH30H in CH,Cl, and then 2 % CH3OH in CH,Cl,. The pure fractions were
collected and the solvent was evaporated, yielding 0.065 g of compound 57.

b) Preparation of compound 58

A mixture of compound 57 (0.0001 mol), K»CO3 (0.0007 mol), H>O (1 ml) and

CH5O0H (1 ml) was stirred at room temperature for 2 hours. The solvent was evaporated

and CH;OH (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.
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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dried (NapSQOy), 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

N@*

A
N

OH
Yy
‘0
\
N

© (‘)‘ (0.0001 mol) was dissolved in CH;OH/THF (1:1) (4 ml) and
cooled to 0 °C. CaCl,.H,0 (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
NH,4Cl solution was added and the product was extracted into EtOAc (2x) and washed
with brine, dried Na»SOy, filtered and the filtrate was evaporated. The residue was puri-
fied by Biotage 25M (eluent: CH,Cl, - 10 % CH30H/CH,Cl). The product fractions

were collected and the solvent was evaporated, yielding 0.012 g of compound 61.
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yielding 2.971 g (60 %9 of conpound 39. Exanple B33

Preparation of conpound 45 0 3@ NH N FXQ F F
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Example B27
Preparation of compound 63

e

G

cﬁ

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 .

Example B28
a) Preparation of compound 64

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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b) Preparation of compound 67

Hoj\k ’N\YE F
N
=N F
] Z \} F
C

A mixture of compound 66 (0.0041 mol) in a 6N aqueous HCI solution (25 ml) and

HOACc (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 NH4Cl). The residue was taken up in H>O and then neutralized with an
aqueous NaHCOs solution to a pH of 7. The precipitate was filtered off and dried,
yielding 0.435 g of compound 67.
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A mixture of intermediate 19 (0.0009 mol) in TFA (10 ml) and CH5sOH (0.5 ml) was
stirred for 4 hours. Then the reaction mixture was poured out into a saturated Na-
TCO5/ice solution with solid NaHCOj3. This mixture was extracted with EtOAc(2x), -
The separated organic layer was washed with a saturated NaHCOj3 solution and brine,
dried (NaxSQy), filtered and the solvent was evaporated. The residue was purified over

- a Biotage 25 M column (eluent: CH>Cl; - 5% CH3;OH/CH,Cl,). The product fractions
were collected and the solvent was evaporated, yielding 0.4 g of compound 68.

Example B31

Preparation of compound 33
/

k3
E 0O N—N
I
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 Hy (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 MgSQy, filtered, and the filtrate was concentrated by

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

Example B32
Preparation of compound 39

HOL(
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e 2 N.
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2\
N F
NH

\

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 (eluent : CH>Cl; + 5% CH3;0H). The prod-
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Example B33

Preparation of compound 45

Intermediate 26 (0.0130 mol) was dissolved in THF (75 ml), 1-methyl-2-pyrrolidinone
5 (15 ml) 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 , CH3;0H (30 ml) was added dropwise. 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 (MgSOQy), filtered, then concentrated by evaporation. The residue was purified by
silica column chromatography (eluent : from CH,Cl, to CHxCl, + 5% CH3;0H). 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—
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_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 CH30H while cooling on an ice bath. Then a saturated NH4Cl
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 solvent, 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 B35

Preparation of compound 26

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

poured into H,O and the mixture was extracted with CH>Cl,. The separated organic

layer was washed with 1N NaOH-solution, dried (MgSQy), filtered and the solvent was
evaporated. The residue was crystallized from CH,Cl,. The crystals were filtered off
and dried, yielding 0.067 g (39 %) of compound 26.
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t he conpounds of the present invention, the foll ow ng
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gradi ent was supplied by an Alliance HT 2790 (Waters)
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5 ture was determ ned on a conpound- by-conpound
basis). Typical APCI conditions use a corona
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V. The source tenpera- ture was nai ntai ned at 140- 160
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pound- by- conpound basis). The desol vatd on tenperature
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splift 3 o Agllent MSD\Seri es GL946CHs®d ®I958A. M
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U)
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injection volume of 2 | was used. Cone voltage was 10
V for positive ionization node and 20 V for negative
ionization node. C.2 LCVM5 - Procedure 2 5 In addition
to general procedure A Reversed phase HPLC was
carried out on an Xterra




M5 C 18 colum (3.5 m 4.6 x 100 nm with a flowrate
of 1.6 mM/mn. Two nobile phases (nobile phase A: 70
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ioni zation node and 20 V for negative ionization node.
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the nebulizer gas. Data acquisition was performed with a Waters-Micromass Mass-

Lynx-Openlynx data system.

General procedure B

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-
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50 % Cin 6.5 15 mnutes, to 100 %B in 0.5 mnute and
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C.1 LCMS - Procedure 1

In addition to general procedure A: Reversed phase HPLC was carried out on a
Chromolith (4.6 x 25 mm) with a flow rate of 3 ml/min. Three mobile phases (mobile
phase A: 95 % 25 mM ammoniumacetate + 5 % acetonitrile; mobile phase B: acetoni-

trile; mobile phase C: methanol) were employed to run a gradient condition from 96 %
A2%Band2 % C,t049 % B and 49 % C in 0.9 minutes, to 100 % B in 0.3 minutes



polarity: positive) C 11 LCMS - Procedure 11 In
addition to general procedure D. Reversed phase HPLC

woeR®7as9i ed out on a 20 YMC- Pack ODS- AQ 50x2PQI/EP20BT053829
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phases (nobile phase A: water.jpsth 0.1 % TFA; nobile

phase B: acetonitrile wth 0.05 % TFA) were used.
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volume of 10 pl was used. Cone voltage was 10 V for positive ionization mode and 20

V for negative ionization mode.

C.4 LCMS - Procedure 4

In addition to general procedure A: 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 ammoniumacetate + 5 % acetonitrile; mobile

phase B: acetonitrile; mobile phase C: methanol) were empldyed to run a gradient con-
dition from 100 % Ato 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 ul was used. Cone voltage was 10 V for

positive ionization mode and 20 V for negative ionization mode.
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C.6 TCMS - Procedure 6 -

In addition to general procedure A: Column heater was set at 60 °C. 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 ml/min. Three mobile phases (mobile phase A: 95% 25 mM ammoni-
umacetate + 5 % acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol)
were employed to run a gradient condition from 100 % A to 50 % B and 50 % Cin 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 ul 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;0O; mobile phase B: 0.1 % for-
mic acid in H,O/methanol 95/5) were employed to run a gradient condition from 100 %

Bto5%B +95 % A in 12 minutes. An injection volume of 10 ul 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 um, 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 HyO/methanol

05/5; 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 pl
was used. Cone voltage was 10 V for positive ionization mode and 20 V for negative

ionization mode.



186 n.d. n.d. - 203.9 C 139 n.d. n.d. - 160.5 C 135
4.70 494 10 113.1-115.1 C 175 5.68 372 4 131.4 C 27

WG283/14873 4 171.2 C 132 5.99 463 4 177.3 C 18AT/BP1B7/053829

10

15

20

25

30

35

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 4 265.0.1¢7- 146 6.66 436 2 241.1
C 152 6.32 408 4 n.d. 178 4.77 374 4 247.0 C 177
6.0% 138IS4 Pi&deddre® WO 2007/ 118903 PCT/ EP2007/ 053829

_ : L1 . t (C

) 18 RadtPup dfftal Bbced¥ee DTk M SERPUES RY:Rleaid on 2 YMC

6 ODS-AEPSAF 120715n1E columg (D8 x40mem) 16, &fl@y rate6f 8 78/min. Two

4%?0b41e gshgses gﬁgblﬁe [%Iase A4€vlate% \J‘thq)él % PBA Om 8&1&%1% é'-Bl %etoﬁumle
3 411 164

4.V9120 %9% %T%eregsee}a@ I‘P!l&zrafh@ptﬁon@eorr from ¥pT%gA %d JLQ% Bto

710066, & 1@3 &%uﬁasfaﬁd 418141 f&r @_l[‘hnﬂu@s ich] #fectiBa valula&-!; 062 ul

C 179 7 385 4 222, &;(i .53 468 6 207.1 C

5 Wefe BeE- YOyER fimaera%%e wafeé 4 6 166.8 C

'C.10 T.CMS - Procedure 10

In addition to general procedure D: Reversed phase HPLC was carried out on a
YMC-Pack ODS-AQ, 50x2.0 mm Spum 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, 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 TL.CMS - Procedure 11

In addition to general procedure D: Reversed phase HPL.C was carried out on a
YMC-Pack ODS-AQ, 50x2.0 mm Spum 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 I minute. Then a gradient
was applied to 40 % A and 60 % B in 4 minutes and hold for 2.5 minutes. 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-

Iytical method.

Optical rotation

The optical rotation was measured using a polarimeter. [o]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
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compounds of the present invention.



The external recording solution consisted of 152 nmM
NaCl, 5 MMKCl, | mM MO 2, 1 nmMCalcium 10 nM HEPES

WO 211898 The i nternal recording solution 35PCT/EP2007/053829
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consi sted of 140 mM CsCd, 10 mM HEPES, 10 mM EGTA, 1
mM Mgdl 2, pH 7.3. b) Patch-clang recording was carri ed
out using a Patch -clanp anplifier (Multiclanp 700A,
Addretigist runent s, CA, USA). ha7-wt nAChR- expressing
eI s were patch-clanp in the whol e cell
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t hg%he%[p%lor L§ Hlefow"mcétlmco IUe%eptEnh ggo% glpartlcﬂﬁlr gl%%&%meﬂt up to 20
mmutes prior to the agonist, a more particular embodiment up to 10 mlnutcfs prior to

the agonist, and an even more particular embodiment 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



efficacy elicited by a positive allosteric nodul ator
were cal cul ated as percent potentia- tion of "area
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Potentiation greater than control AUC caused by
conpounds of the invention indijgates that they are
expected to have useful therapeutic activity. EC50
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t 9@%'13 %ttg @h&rl%swl%trﬁéeﬁﬁl%d bﬁa%o’}:&agl éﬁéha??&ﬁ Qectr! smlogy in

ower than maxi concent In C
t k4 hngsdls sEbhcavererpressing the humag wald-tpe & r‘?ﬂeﬁftoéau at
maxi mal concentration(indicated in table 8 as "< 5") 5
Tabl e for a nunber of
C S i 5 ‘ T ocol Nr. 132
7 Mai2iGd B 134 7.7 2556 B 129 7.4 3216 B 128 7.3
3 7.1 2918 B 162 7.1 1703 B 133 7.0 1846 B
%gﬁs/;%&bég‘g% 130 7.0 3607 B 160 6.9 2343 B 110 _
6. 9 Hads thfe!LeyWsa@ng solgggn EHBSS, svarawg, Belgigy), esuppBmpnted with
§60iﬁ) Iﬁl\/gl-]éijﬁﬁg (ﬁlvn} n6B§ ;g?{ﬁﬁl)z C%C@ 18- a5 @dncRntrdizsh & ﬁmM 0.1

% Bovine serum al%umm ( 1gma Aldngh I%VBBelgmm)
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 pM.
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 hot7-wt nAChR-expressing cells were grown in multi-well plates, in
particular black-sided, transparent bottomed 384 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-4AM for up to 120 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 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 &7 nicotinic receptor agonist was choline, a more particular

embodiment choline applied at a sub-maximal concentration of 100 uM. In a further



83 6.7 3386 B 144 6.7 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

W@®B2001118963 6 4120 B WO 2007/ 118903 PCT/ EP2007/ OBGBER2007/053829

10

15

20

25

30

35

-121- Conp. pECS0 % efficacy Protocol Nr. 84 6.5 4326
B 155 6.5 4060 B 194 6.5 2154gB 210 6.5 3926 B 85
6.5 6909 B 62 6.5 2706 B 190 6.4 3850 B 156 6.4 1895

B setﬂiﬁ% obtid pskeat iBventidf e ¢b QdBro behdstéd &e&&gﬁli@ prédi9o the o7
1 B 157 6.4.1766.B.4 6..3 340 .3

B o Fateplp e i BPCH ORI gD o Syt figrto the

6a2o817 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
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 uM.
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 pM 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 electrophysiology in GH4C1 cells stably over-expressing the

human wild-type 7 receptor.

Example D.2 : Patch-clamp current recording
Patch-clamp recording from mammalian cells has 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 ha'7-wt nAChR-expressing GH4C1 recombinant
cell line the preferential permeability to calcium of this receptor means that calcium
flows into the cell upon attivation by ACh, choline and other nicotinic ligands giving
rise to a calcium current. Since this receptor rapidly desensitizes in the presence of
agonist it is important an applicétion system is used 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. Consequently, a second con-
venient technique to assess the enhancement of nicotinic efficacy is patch-clamp re-
cording from ho'7-wt nAChR-expressing GH4C1 cells coupled with a rapid-application

system.

Materials

a) Assay buffers
The external recording solution consisted of 152 mM NaCl, 5 mM KCl, 1 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 MgCl,, pH 7.3.

b) Patch-clamp recording was carried out usin‘g a Patch -clamp amplifier (Multiclamp
700A, Axon Instruments, CA, USA). ho'7-wt nAChR-expressing GH4C1 cells were

patch-clamp in the whole cell configuration (Hamill et al, 1981) with a borosilicate
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6.1 2298 B WD 2007/ 118903 PCT/ EP2007/ 053829 -122-
Conp. pECso % efficacy Protoclg- Nr. 184 6.1 2690 B
205 6.1 3716 B 26 6.1 3541 B 119 6.1 974 B 43 6.1

13581ak% el&ﬁﬁ)dé of 1. 538M(Btip Ikidanke 4\171198 fiBled 16 the nt&hDGeddrding so-

5100 e SxSesis e PR i niprng g gt M0
146nﬁr@pﬁ%§blﬁl(}mﬂld&eﬂes‘lﬁ@|€taﬁce 315 BICHwirt B8leBst 603DscBicOresis-
3276k c&ﬁéen@atﬂm.z ﬂﬂ:ﬁtﬁane%en@i‘apwgg &Qmﬁed at =70 mV.
¢) 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 hat7-wt nAChR-expressing GH4Cl 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—applying 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 o7 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 1 mM. In a further setting of the present invention the
compounds 1o 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. ECs 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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Table 8 : Potency (pECsp) and % efficacy for a number of compounds.

Comp.

N - PECs % efficacy Protocol
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 6.7 - 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
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Het and Het' each independently represent piperidinyl,

pi perazinyl, pyrrolidinyl, norpholinyl, imdazolyl,
wW@2@2018903 oxadi azol yl, thiazolyl, isoxazolyl,K PCT/EP2007/053829
i sot hi azol yl, thionorpholinyl or pyrazolyl ; wherein
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each radical is option- ally sphstituted with 1, 2 or

3 substituents, each substituent being i ndepend 25
efldivassel ected fromthe group consisting of halo,

hydroxy, amino, cyano, Cl_6al kyl and

pol yhal oC1_6al kyl ; Het2 represents piperidinyl,

pilper Aziompopng yecodinglionfpimuladBphol i nyl , i m dazol yl

oxazol yl, oxadi azol yZ, thiazolyl, isoxazolyl,

i sot hi azolyl, thionorpholinyl, 30 pyrazol yl or

t etrahydrof uranyl ; whdrelh each radi cal |@ optionally
substi tuted with 1, or\ substituents, )a

substituent bei ng]rrﬂge el ect ed from t he

group consisting of hal® hydrd>gy, am no, cyano,

Cl.6al kyl and pol yhal oC1_6al ki¥; Het3 represents

pi pgrin@}daivd alpdté}%&ﬁl%hﬁdﬁll 1%%9,1 foﬁﬂlmbhleretogwm?ahl nyl,

i m dazo oxa xadi azo , i azo

i soxaZol %s 1r6§l§y i;qyl sq%qptg}pg]r PRERF ME sugstltuents independ-
pyr azol yl eritlyweiieid froda e grewh ealsistisg opliydonw, byano, Cy.qalkyl-O-,
substi t ut L ih 7 O ~3 #0Q74.1189Q3 .~ \p4

rer EPoook Bisboeor K50 CEOHRY R LR IGENR

bei ng i ndBReNdeHNH)- ,dlaﬂceoke,opqiylmm(flhelkg}mﬂiﬂ{@on-

Sisti X | 1, 41k ddibxAYH benzotu-
pol yhglg C{dg’%ﬁ )t}}’dii[hgt drgg?r;}%gﬁ%%@ ’er’latfé (%&M X benzofu
pi per azi n§ARYL By ‘ille‘ﬂf@PWP urgisil gpestaz eyl oxpsglyal }yl, isothia-

oxazgl yl, Z(Sl?# @r&‘lﬂilﬂj}l; oﬂ r@éﬁh}’l' whb&ﬁ%@éﬂkéﬂmal is optionally substi-
i sot hi azol

wherei n e fﬁfw'a] RGP 8F sty wbahpgrts BT apbadengly eflegeed from

2 or 3 suthe gsdsu;tammmsngefdmﬂn duybisitxiyl, geato, Oeialigyl, Ci.salkyl-O-,
i ndependept | r _
hal o, hy ot agkﬁﬁl ngl S%Qbﬁc%{(g%kéfﬁsﬁkﬂ oX| o‘gjfly
a phar macb&l@ calky), O emabiyl- ePfthﬁT‘P@mﬂ Yk, argino, amino-

sol vate, ef AaAuat %ﬁlﬁﬁES’( oM ABnd DRTERE@T salkianRine Viodadlamino,
that sai d_conpqun

a0 o R0 RERN: GGl or opheny! )

le- 1, lg 4(Ier1a;31kb/} %ptﬁmﬂmyésut%tnu@edo\ommomelmi'd\GIGmepﬁsﬂge tveo or more
ormul a (| ccordi Lo clai u a

stereo. chbEsReShSahherudidfshiecteR ieble s somyisgag or hao,

Z i s Cl_oc&hklkyldp-, ca,ﬁeaanm Guuhiyi-OuTE®)nipolyhelog Lealkyl and
nor e subsgélgHEgg&?Ga#%@e%g ently selected fromthe

group con tin yd roxy, cyan, Cl _6al kyl -O
R R2N- C(=)C3sCcre oz@ji y Rgmnuc]:@lﬂ E)lr@i(‘% pynrmdazolyl pyridaz-
R3- C( =0 - 'tetrah ﬁﬁ’l“l‘ﬁud:azcﬁtﬁia@@lypb@ﬂzodloxolyl 1nd011nyl isoin-

po vl o £ %@é’?&?ﬁm@, TG

20 stitut e;& 7\4\8 ttbtrahyedroguinmliay], ﬁjﬁc'fe&,-tsunﬁgrﬂrmmntmhaab h

B o D E
zodioxanyl, dlhydrofuropyrldmy azamdohny 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, Cj_ealkyl, Cy.salkyl-O-, C;_galkylthio, Cy_galkyl-O-C(=0)-,
HO-C(=0)-C, salkyl-, Het!, polyhaloC,_galkyl, HO-C, galkyl-, poly-
haloCy_alkyl-O-, amino, aminoC,.galkyl-, Cysalkyl-S(=0),-, mono -or



Cl1_6al kyl, pol yhal oCl1_6al kyl -O-, and nono -or
di (Cl_6al kyl)amnno; L is phenyl, pyridinyl,

whewzotivexol yl , indolinyl, quinolinyl, PCT/EP2007/053829
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2, 3-di hydropyrrol opyridinyl, furopyridinyl,
benzodi oxanyl, di hydrofuro- 23,pyridinyl,

7-azai ndol i nyl , 3,4-dihydro-2FEl,4-benzoxazinyI ;

one. or t uakorelRAlg SIS O DN e OO
bei ng i ndEERIRERY} @ﬁ@ré@@ %ﬁcﬁ@ﬁﬂ-ﬁ@lﬁwﬁ%&%mwmg

of hal o, Ceystalk§l (BatycydalkyTNIBIkydycBalkyl-C ) galkyl-NH-, poly-

Egl %2?1(3&%861%#%65{%9? %/ﬁ%’lﬂlﬁ%ﬁg:léﬁgfgﬂ%_c1-6a1ky1-0- Cisalkyl-;
G0 B B AT fepeifhafly b Chigien. ERLBAR LMl ctoats,

C3_6cycl o&l-afky-@€1 68kl Hal® kiO-CalkyEpobdnlnGoatl ’yll, Cs.scycloalkyl
Cl_6al ky!l gi¥stimedaokivipal EYé1osH 710, x4 dimethylamino-Cysalkyl
C1 6al kyl - Sétc%éf-, el cf_’bag% “Jl%l BT Bl Kyl - R g Y
R2 each i AdePEHagrvclPreeigidsdnt hydrogen, Cl1_6al kyl ,

-0.CL 6

CHso‘Gc%%}éFal , : fﬁ%%‘g‘i?g?%%?l @%ﬁ?ﬂlﬁmﬁaﬂg@ 'gi' 85'1%E§iley are attached

subst i t ut tmvei heterGiyclialradital s€8ctéd frooad kydufeadisting, of pyrrolid-

di met hyl am naq- Cl. - C A id-
" W0 20077 YrauiiaiR sy e MBI EARERAN Fid yrasotid
taken t ogtyhewhereintsaidheteipeychgeniieal drantioneliy tbstited with 1, 2 or
are att acheghstihRhi¥achRliesRa¥sly Sldcadi it 1Ll 86} &hsisting of
fromthe roq&gcon& sting of par ol Ldl i nyl,” and
mor phol i ng?l?’ T4 p REE Nt 2R S{Jé*ﬁ, Y€1 dal kyl ,
C3_6cyel oal kyl r . Het 3: 4 _and R8 e 3 .
mdepbndeRplSene BHULE: Gyl ToChgrioak A r Crly! substited
r epr esent withyde ogewre smbstwhente sépatapiremdhd groppeondistinRef hy-
TR o0 Bnf o RALURORD) by, ached 1o said peny
s at RAGRPR Bl iRt RARY HorédeOh R Oy LaliSc, kit
Wt h trifluoromstf?l; 18 7 and Rl eéc?:_ T ’
i ndependefPFEFYEEh Qgﬁlﬁfe gkylgafiegls may besupttifued siifayane or more
Rl' and Rivbsemeits seldapefidenht yrouprosseaicofhydioagedyans, and
ﬁ:l_6al kyl g 4%1%§"d R1§ each i ndependently represent

ydr ogen ot "bafkyl; or R5 and R 6 taken together

or m Rovr RBGRERyAORR. (F MenE G iRl SR, Rifmay also
r epr esent bok &z etlkanediyt pigached tp sqishihenylrrgitoproy together with the

Cl. 6al kyl pjudeérol PRER & 8DAtRachEd ARNNAH ScHyPYd a fusk®@bRyclic ring
represents oxazol %{Iamggn N OXi

de, a pharimceuti cal | .
accept abl &/SERFN tp 104ingtQrms gl% 3 rl%ogxagltcg,t droquino-
linyl, each optionally substituted with trifluvoromethyl;

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,
Ci.salkyl-O-, Het" and NH,-C(CH3)=N-;

R'! and R'* each independently represents hydrogen, C,.salkyl, 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
C).qalkyl-O-; 7



20 am ne thereof. 3. A conpound according to formula
(I') according to claim11, including all stereo-

web@miesaddy i someric fornms thereof, wherein Z PGI/EP2007/053829
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Cl - 6al kyl substituted with hydroxy, R RZN- C(=0) -

R3-C(=O -NR4-; 25 Q is phenylipgpyridinyl, or

benzodi oxol yl ; wherein each radical is optionally

subst RIUARIR Wighdh 1ﬁﬂ@enaarﬁlyqepre§wneﬁyc&a§e§{ 0, YARYISof@LRycloalkyl ;

|ndependen S om the gro nS|st|n of
ot o SO Bk SacR St Bitpe gk PGatnegls o Bt pfh O or more
Eo I yh aIh 0 Cﬂllﬂ:ﬁatulemls -sé)ectfdi fidrmntha grouprcodsitGis dalyksdxyacgano or

is phen 2 z
2, 3-di hy d?zbf) lf?}?ﬂ P?{ Oann;i{] Paﬂérgﬁgj%et wktﬂglg)é Ilnﬂ'xlgen atom to which
benzodi oxshq:ylare dtah oAy famw hedgragyclic Tarhqauscald@tbd frpin the group
or 3, 4-dphpselkias %glf)?m}@lfdi%ﬂ &%hﬁ}’bl\%ﬂaﬁi{ﬂ? %(ﬂ?l%ﬁﬁlgl thiomor-

radical is optlon y sub- |tu
nor e subsPhelifghtrd pyazalidinyh s whergingaidlstergeychigaadical is optionally
pendent | yagatigtddedih 1 ot haugtiddis eﬁm&lna&p eAferdfy SBRERA from the

LADEAADCY 3 RIS e !

Cl. 6al kyl Cl .6al Cl 6al.k

di (CL. 6al Egﬂu?msr\%mygei%feyﬁ%amwn%%m%ﬁﬁ poly-

PCT/ EP200H416638#6y1; - 131 C3_6cycl oal kyl -

C3 GCyg%oaIk | -Cl_6al kyl -NH-, and Cl 6a|ky|-C> C

1. 6al Ryland cmhdnd@eee@wyirnmmhumgqn, palkd eort Cs.scycloalkyl ;

hydr ogen, wﬁ'&mﬁﬁédﬁ}f lof 1R6e S8y 61%8&51@ HdMe subﬁﬁut‘ég Wlﬁls(ﬁﬁtcﬁ more
a 6a|ky| R4 rep resents ydr ogen “or al k

r epr esent wmywaﬁ sblecisd RRptiat a@upgogﬂﬁr%@aflme% wno and
accept abl e, aiejlt0-9or REldnd RA® kb &lgetheOwith ﬂwﬁhag@aertmn to which

(1) "accor BERgrs B At BTRAHrG Baf1didh oflag 8 Bointthe sroup

cheni cal | yonsssang of pyrfdidimsyl1 mpn:rﬁhﬁyl pibenagingl, Zhargholinyl, thiomor-
BK g LSIXy C7P§(ﬁln:§)/gr Eﬁ?zoﬁdm g{q%r%)asghd—lfegedrb%)lr ic %du?al is optionally
opti onal | w@éwﬁd Witk &2 0 3 frbsiivents eogh @denend@ély selected from the

subst i t uegiotp @afdistingdE REIBARMIrD %ﬁhﬁfi k#1&nd poly-
gr oup 15%:[0P ti ng of haFjgi %'i 6al k ga;lil 8 Y
pol yhal ocl M@T L pol yhal o C1_6al kyl - O, and nono - or

di (G

1. 5 bEREHE % R epdinls il 8 Pls_grﬁhaylnxﬁpsfazi#yl’ pymolidiny)
i ndol i nyl mogt®lidylhyndidessyls otaapiyl,i cdadinkolyl Bnizodil pixarayblyl,
di hydr of ufsB@ﬁsz lrl)f omoz%}ﬂﬂlﬂ?f@(ﬂ}’r;{%gg @Qherein each radical is option-

3, 4- dlhydro- enzoxaz wher el n eac

radi cal iall b%{bﬁ%ﬁ%ﬂdl withs L7911 % mbététuwtﬁ Ipapihaibstituenidoeing independ-

nore sub gitiyt deRdted. fredR e FolSEInkidanE oPRiIGthydroxy, amino, cyano,

i ndepende tI el cte the group con- sisting of
fl uoro, ﬁ lﬁﬁ H?{lﬁ{: Yoalkyl -0, mono -or

di (CL- 2al kyl ) -

Het’ 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, Cy_salkyl
and polyhaloC,.galkyl;

Het® 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-



am no, cyclopropyl, cycl opropyl - ,
cycl opropyl nethyl -NH, and nethyl-Onethyl-; 25 R

waow7RBIenCch | ndependently represent hydrogen, PCT/EP2007/053829

10

15

20

25

30

35

Cl- 2al kyl, or C3_b5cycl oal kyl; R6 represents hydrogen;
an N-oxi de, a pharnaceutically,gcceptable addition
salt, a solvate, or a quaternary amne thereof. 30 5.

A conpoungtit@éntaGaeH ﬂjbﬁi@tuélﬁt lﬁir@' 1H&ié|peﬂ€@ﬁl9l sBleéell $rom the group con-

selected fromt dr oxy,
2- hydr Oxyﬁ?%‘? alqg b&#&ﬁﬁ#?ﬁpn%f @EE&& and. polyhaloC1 galkyl;

SFEQE/WF‘ rep Sﬁ%ts ge@t(:ﬂényleeig%z{zmyl C):/(rro?zim mélrphohnyl imidazolyl,
pyrrol i di nydzoly],«@pdigediyl, thiazolyl, isoxazolyl, isothiazolyl, thiomorpholinyl or

'Psé_?_/p Egg%gg%%gglq\ﬂ@relggﬁm %dlcal 1¥\Qp891%1/y3531§s?9§ted with 1, 2 or 3 sub-

i soxazol ed#peE%£AcHBRIRIHERL beinedpdengndeitly spleeird figpmethe group con-

ring is ogkhi@net Hao, ByBrox§ldnkinbedaMb bhCRIY] - 6. A
conmpound of according to claim1 wherein Qis

2, 2- dif Nusxide, . phbeinz-ockical9 lhcceptdbieydddition sAlt COSGIRUE DT a quaternary
accordl n Flo Ctl aim1l wherein L is a selected fromthe
group ing of phenyl, pyridinyl, or

1, 4- bprowobtd dhed syikd COI‘I]prIlelSmOSHI'(@-IuCthQX)(Plhﬂil}dhh4ﬂhqlh)§tﬂ3(2,4-

Sti € ubehotdnile o ADLE,AES iMlingr ethyl an no

substituent’s conpound according to fornula
(1), including all stereochem cally isoneric forns

t her eaf GO ﬁ@b&fér&ﬁ fﬂ foRfull é[)%c&ﬂﬁ@ t8claid 19fnctudin alI stereo-
(S)-5- Iamn a- et hyl - 3[(3

tri fI ?Ijle“% %fﬁ%‘?—?f’lwggﬁ riazole- |-et hanol

15 - 18 C1 salkyl or Cy_galkyl substituted with one or more substituents mdcpend-
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Csalkyl-O- Cysalkyl-;
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Ci4alkyl-O-C;ealkyl, Hetz, HO-C,salkyl, polyhaloC,_galkyl, Ca.scycloalkyl
substituted with C;_qalkyl, C3.escycloalkylCi.¢alkyl, dimethylamino-Cy.4alkyl
or 2-hydroxycyclopentan-1-yl ;
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or di BeaseéRB- orack unlgperidenidy repraspinidh.cadboiLdrEscopcloflkylhe

a.7 nicptinic receptor is 10 beneficial, wherein the

conpofndandR 3 eadvipdensadentlydepresryts ydsegenon & 1otk i ai ms

1 to 8,sinclyding the conpound

N (- B 40 RS en e P es hydragen s galkyl; or RS and R
phenyl ) - 1Hkén Bgdher With e @tragén®@omtd whithphéy freaatdhed ahay form
conpositi on. Qc{wprli sing a pharmaceutically acceptabl e
carrier I5TANA"4s active i ngredi ent a therapeutically

ef f eci u ' ] .
of ol AR Bloh oo RAR e ol B R s e wih
pheny€)-sdlkydet hyl - 5- (2, 4- di chl or ophenyl ) -

1H 1, Bed-fepleddi reBayBird@randB. A process of preparing a
conposition as clained in Claim11l, characterized in

20 t halet’ardphaemmogadolydpl | y acceptable carrier is
intimately mxed with a therapeuti- cally effective
anountn dfoxades arphenmedeatscatlly aceopthblenadaitionciak, ofoledtaiora ghaternary
to 8, jA- i ng the conpound

N (2- % ec}%/%ﬁfényl ) - 1- net hyl - 5- (2, 4-di chl orophenyl) -
1H1,2,4-triazol-3-amne. 25 13. A product conpri sing

(a) a compound according to fornmula (1), and (b) a a7
NBcot iAndoenpoRa e RERTdiAg B HoshuladP) RcErdii B efhif e RRIMNAN stereo-
for simulit alg'e.ous, . fe' arate .or. sequential use in

pr eve RRSTHGAILY 1SPMEHE s tele@fsWREIEI} \whi ch nmodul at i on

of th& a7isCgalkiyhiubstitmeptidr hydodke RERINCGHEO)-3R*-C(=0)-NR*-;

Q  is phenyl, pyridinyl, or benzodioxolyl ; wherein each radical is optionally

substituted with one, two or three substituents each independently selected
from the group consisting of halo, C‘-]-ﬁalk)’l, Ci.6alkyl-O-, polyhalo-
Ci.ealkyl, polyhaloC;_galkyl-O-, and mono -or di(C;_galkyl)amino;

L is phenyl, pyridinyl, benzodioxolyl, indolinyl, 2,3-dihydropyrrolopyridinyl,
furopyridinyl, benzodioxanyl, dihydrofuropyridinyl, 7-azaindolinyl, or
3,4-dihydro-2H-1,4-benzoxazinyl ; wherein each radical is optionally sub-
stituted with one or two or more substituents, each substituent being inde-
pendently selected from the group consisting of halo, Cy.galky],
Ci-salkyl-O-, HO-C,_galkyl-, mono -or di(Cj.galkyl)amino, Cs.¢cycloalkyl,
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Cs.scycloalkyl-NH-, Cs gcycloalkyl-C, galkyl-NH-, and C;_galkyl-O-
C.salkyl-;

R' and R? each independently represent hydrogen, Cj_salkyl, or Cs¢cycloalkyl;
R’ represents Ci.galkyl;

R*  represents hydrogen or Cy.alkyl;

RS represents hydrogen;

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

amine thereof.

A compound according to formula (I) according to claim 1, including all stereo-

chemically isomeric forms thereof, wherein

Z  is hydroxyCs.salkyl, or R'R?N-C(=0)-Csalkyl;

Q  is phenyl, or pyridinyl ; wherein each radical is optionally substituted with
one, two or three substituents each independently selected from the group
consisting of halo, Cysalkyl, Ci.salkyl-O-, polyhaloC,.¢alkyl, polyhalo-
C).¢alkyl-O-, and mono -or di(C;_galkyl)amino, or 2,2-difluoro-
1,3-benzodioxol-5-yl;

L is phenyl, pyridinyl, indolinyl, 2,3-dihydropyrrolopyridinyl, benzodioxanyl,
dihydrofuropyridinyl, 7-azaindolinyl, or 3,4-dihydro-2H-1,4-benzoxazinyl ;
wherein each radical is optionally substituted with one or two or more sub-
stituents, each substituent being independently selected from the group con-
sisting of fluoro, chloro, Cj.,alkyl, Ci.2alkyl-O-, mono -or di(C;-palkyl)-
amino, cyclopropyl, cyclopropyl-NH-, cyclopropylmethyl-NH-, and
methyl-O-methyl-;

R' and R” each independently represent hydrogen, C;_salkyl, or Cs.scycloalkyl;
R® represents hydrogen;

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

amine thereof.

A compound of according to claim 1 wherein Z is selected from the group of hy-
droxyethyl; 2-hydroxypropyl ; isopropylmethyl-NH-C(=0)- ;
methyl-NH-C(=0)-methyl; ethyl-NH-C(=0)-methyl ; dimethyl-
amino-C(=0)-ethyl-; pyrrolidinyl-C(=0)-ethyl-; isopropylamino—C(=O)—methjrl- ;
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and 1soxazolecarboxamide-propyl wherein said isoxazole ring is optionally sub-

stituted with methyl.

A compound of according to claim | wherein Q is 2,2-difluoro-1,3benzodioxol-
5-ylL

A compound according to claim 1 wherein L is a selected from the group consist-

ing of phenyl, pyridinyl, or 1,4-benzodioxanyl ; wherein said L is optionally sub-

stituted with one or more methyl or ethylamino substituents.

A compound according to formula (I), including all stereochemically isomeric

forms thereof, selected from the group consisting of

(S)-5-[2-(ethylamino)-4-pyridinyl]-o-methyl-3-[(3,4,5-trifluorophenyl)-
amino]-1H-1,2,4-triazole-1-ethanol,
3-[(2,2-difluoro-1,3-benzodioxol-5-yl)amino]-V, N-dimethyl-5-(4-pyridinyl)-
1H-1,2,4-triazole- 1-propanamide,
3-[(2,2-difluoro-1,3-benzodioxol-5-yl)amino]-N-ethyl-5-(2-methyl-4-pyridi-
nyl)-1H-1,2 4-triazole-1-acetamide,
3-[(2,2-difluoro-1,3-benzodioxol-5-yl)amino]-N, N-dimethyl-5-(2-methyl-4-
pyridinyl)-1H-1,2,4-triazole-1-propanamide,
N-(cyclopropylmethyl)-3-[(2,2-difluoro- [,3-benzodioxol-5-yl)amino]-5-(2-
methyl-4-pyridinyl)-1H-1,2,4-triazole- 1 -acetamide,
5-(2,3-dihydro-1,4-benzodioxin-6-yl)-N-methyl-3-[[3-(trifluoromethyl)phenyl]
amino]-1H-1,2,4-triazole-1-acetamide,
5-(2,3-dihydro-1,4-benzodioxin-6-y1}-N-(1-methylethyl)-3-[ [3-(trifluoromethy
Dphenyl]aminoe]-1H-1,2,4-triazole-1-acetamide,
5-(4-pyridinyl)-3-[[3-(triflucromethyl)phenyl]amino]-1H-1,2,4-triazole-1-
ethanol,

5-(2,3-dihydro-1,4-benzodioxin-6-yl)-3-[[3-(trifluoromethyl )phenyl]Jamino]- 1
H-1,2 4-triazole-1-ethanol,
5-(2-chloro-4-pyridinyl)-3-[[3-(trifluoromethyl)phenyl]amino]-1H-1,2,4-
triazole-1-ethanol,
N,N-dimethyl-5-(4-pyridinyl)-3-[[3-(trifluoromethyl)phenyl]amino}-1H-1,2 4-
triazole-1-propanamide,
5-(2,3-dihydro-1,4-benzodioxin-6-yl)-N,N-dimethyl-3-[[ 3-(trifluoromethyl}-
phenyllamino]-1H-1,2,4-triazole- 1 -propanamide,
5-methyl-N-[3-[5-(4-pyridinyl)-3-[[3-(trifluoromethyl)phenyl]amino]-1/-1,2,
4-triazol-1-yl]propyl]-3-isoxazolecarboxamide,
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an N-oxide, a pharmaceutically acceptable addition salt, a solvate, or a quaternary

amine thereof.
A compound according to any one of claims 1 to 8 for use as a medicine.

Use of a compound for the manufacture of a medicament for the prevention or the
treatment or prophylaxis of psychotic disorders, intellectual impairment disorders
or diseases orconditions in which modulation of the ¢7 nicotinic receptor is
beneficial, wherein the compound is a compound according to any one of claims
I to 8, including the compound N-(2-methoxyphenyl)-1-methyl-5-(2,4-dichloro-
phenyl)-1H-1,2 4-triazol-3-amine.

A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and as active ingredient a therapeutically effective amount of a compound as
claimed in any one of claims 1 to 8, including the compound N-(2-methoxy-
phenyl)-I-methyl-5-(2,4-dichlorophenyl)- 1H-1,2,4-triazol-3-amine.

A process of preparing a composition as claimed in claim 11, characterized in
that a pharmaceutically acceptable carrier is intimately mixed with a therapeuti-
cally effective amount of a compound as claimed in any one of claims 1 to 8, in-
cluding the compound N-(2-methoxyphenyl)- 1-methyl-5-(2,4-dichlorophenyl)-
1H-1,2 4-triazol-3-amine. '

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 preventing or treating diseases in which modulation

of the o7 nicotinic receptor is beneficial.



