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In another embodiment, the invention pertains, at least in part, to a method for
treating an aldosterone synthase-mediated disorder or disease in a subject by
administering to the subject a therapeutically effective amount of a compound of
Formulae I-1V, such that the aldosterone synthase-mediated disorder or disease in the
subject is treated.

In yet another embodiment, the invention pertains, at least in part, to a method
for treating a subject for hypokalemia, hypertension, Conn’s disease, renal failure, in
particular, chronic renal failure, restenosis, atherosclerosis, syndrome X, obesity,
nephropathy, post-myocardial infarction, coronary heart diseases, increased formation of
collagen, fibrosis and remodeling following hypertension and endothelial dysfunction,
cardiovascular diseases, renal dysfunction, liver diseases, cerebrovascular diseases,
vascular diseases, retinopathy, neuropathy, insulinopathy, edema, endothelial
dysfunction, baroreceptor dysfunction, migraine headaches, heart failure such as
congestive heart failure, arrhythmia, diastolic dysfunction, left ventricular diastolic
dysfunction, diastolic heart failure, impaired diastolic filling, systolic dysfunction,
ischemia, hypertropic cardiomyopathy, sudden cardiac death, myocardial and vascular
fibrosis, impaired arterial compliance, myocardial necrotic lesions, vascular damage,



ra rd iovascul ar diseases, renal tysitnctlan, ghneri
-Prattl---uts,c,sttd.,--4-sntrRSCital ddrtases."” tascul ar disen

r et i nodat WQ2009/¥3¢d2opel t ky, &s5Uneiy ec. mi a, endot hel i alPATyEH2009057%@N.
bar men- epi c: 4 dysfurictjanheadaches, head faikif.e suctias :)ongestiw)
Pieait failum a rrhx_aniira fkastric-dusfunclian, left
brantsjculariiestolic dysiunct on, drflirt

ineartlalliaide, Mrpairdef6asillior,str4olls,d4sakikicirsi., ischernia,
hyper t r ophgddaram 'wﬁér@b(&p1éftt\/%hbr‘|cul§#l%bl‘t?oph§/ -erebadd ejé@t@htfrtacuond&éru.fadt andl at
and-Jaw Qar fibroskt, inpaired aterial corspliaiwa inkfocardial

aear ot i crfﬁ%%”%é{?scﬁﬁ‘ﬁﬁ@%hyperw&%d& hefi "T’iftrél?k@f‘lngnorﬁbéf“%‘d DeeTPSiIs QLI ar

hyper t r opdtyonafesie?RS SsbnfiriSiag laem.rfst@ﬁﬁglt@me Subedi atelpBlLafy erteall ar wal |
hypertropQ{ Fothellal F 3%%T§|d n cro is of coronary
arteries %HﬁP %?%BW%WHP % t E?tﬁ Pﬂ@ apeutical ly
effective armuntyetoinomecemb@dlmdntofhel-‘rmemiﬂd)raﬁertadsVat lsagt n ﬂiahato t he subject is
treat ed. ot her enbadi ins, at |east
in part, r@r ﬁﬁwﬁa 8ﬂnﬁggﬁmédﬁ§3”8m9gﬁgkég ﬁ% °¥%Hg B Ttt'i ve anmount of
a corrpouriﬁbrmﬁlalédr Hull @ae M, whetejin 44id effsktivé/amotre iseeffecta td trebf @caldesteranunt i s
ef fecti ve\y;]g]agé gé’stoc oagggst erone synthase associ ated state. An
alternatiVve app roac o aneliorate the deleterious effects of al dosterone
i's to suppresdiialierstivel approath thyanietivratsi the deletsfioed eftestseaf aldostetanetimive, an
enzyme 1 eSpARSt L BroiBEioh g idishdls FoffiieRinel Bl SHRRARRE RsBingIdRP! or one
from deox rticosterone, "via conversion corticosterone orm

8- OH cor tthe §8al stepaef thatiastinthesis nfeaid@éﬁwr@ff@a deexyaprieestasprmyia The

i nventi oncpgELRh %?corﬁéos'te@@r?et to FGhmPR- bH &ﬂuc%?t@%b' '\Qﬁach R TRFOt LB
conp05|t|ons cont ai ni ng the conpound and net hods of use thereof The pr esent
i nvent i orPlgstEOM®| ates t o novel conpounds which nay be used, for exanple,

as mﬁdul ators 1fe .ﬁ%@hﬁ@ﬁ Béred, SMBAiassart, & cdnigbiubid, @hém@‘ce@tlidéost erone
synt hesi s

ounds of the t vent i may, for exanple,
o Lsed tomRoslens SHRAISS Bedospan sy Rioad s Brts: dhe BRkbus Such ag
hypokal enmaentubypleomgtss &rnov@o&ump@uddmmstemayeaabed dorledtam@ple| #s parti cul ar,
chronic rena f ai reste SIS ‘EE rosc Si s tE}yﬁ@/ndrone X, obe5|ty,

meph opat Ty LS HrBealRE sy e pt Bh BT B SflRo e RIS, eases i nor based
formati on of cihlelgpounds dittespresent thvertiondedyi, ftgekmhblevbml@pehy@&eatensi on and

endot hel | ol ShanghhoRy AL OUARENL LU PASEROEN! nd¥thnst | on. 11 ver

di seases cereprovascu eases vascu I NOpa
neur opat hgonn sw@sﬂasmpaalﬁg«lureadepmtICMd@trm¢ realal fdijusé.unstenaesis, bar or ecept or

dysfuncti ﬁﬂerogelﬁf)éé SRR BBy R orky| M rSHE B BARGR Kol 1o

failure, arrh I ast t ventric diastolic
dysf unct i keart e@g(@smlr]cteqs@@fqrmﬁmN thcé”ageﬁﬁtﬂf%é‘dafm rggoaeling fellominang, systolic

dysfunct i QRertdfdhesHadndBHBRT YR Gol AL RBYARA IRk assU AR NyeRIndii@e deat h,
nyocar di aI and vascul ar fibrosis, inpaired arterial conpliance, mnyocar d| al

necroti c IIVESHiBRRSES\CRERDIPRECHRIIAIRFESe STy BRI HIA FisPasesf ES’F'EQHE’HW NeWPRatRant ri cul ar
hypert ronhwmdmﬂi;e@a@da ean@@tthbmdwf@cﬁzmb@rbar&@ée@toﬁ\@yéf@ﬁdt.@ﬁsmgwuI ar wal |

e o snIaoh i e Wi TSR e 150" o1
| nvel canpssiuaktidn, #skentricliavdidstolicalysfandtibhddiadtaiicmart failure, impaired diastolic
filling, systolic dysfunction, ischemia, hypertropic cardiomyopathy, sudden cardiac death,
myocardial and vascular fibrosis, impaired arterial compliance, myocardial necrotic
lesions, vascular damage, myocardial infarction, left ventricular hypertrophy, decreased
ejection fraction, cardiac lesions, vascular wall hypertrophy, endothelial thickening, and

fibrinoid necrosis of coronary arteries.

Compounds of the Invention
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hydr ogenr. and when R32 | ower ™8
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optionaliy stioStittiteg \Wth 3 ' N) - peridine," anil bo,
ai Ryl am no. di ai kyfam no, carboxyi at e ;arkoxycarbortyt, arnatodarbortid, ;
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hydrogen; and hen 171a is im dazolyi, tea at | east one of R28-Raa and R82
i s ot her Whd@iNnhydrogen; arid /hen Fe js 'iower I K, ar9idlicyi or
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PC- 4721 RAWY IRy §lkaxy; a”é)f‘rcﬁ”ﬁﬂ' arr%k(?%‘é(?arp?fa’épendent |y hydrogen or |'airver
a' kyt, then a rR%eadydgen ablofém chdid, amf, alkeri® arylalkyl, heteroarylalkyl,

aminocarbonyl, alkylaminocarbonyl, carboxylate, alkoxycarbonyl, heterocyclylcarbonyl,
aryl, or heteroaryl;

R® and R’ are each independently hydrogen, halogen, hydroxy, alkoxy, amino,
alkyl, sulfonyl, -O-sulfonyl, alkylamino, heterocyclyl, aminocarbonyl, carboxylate, or
alkoxycarbonyl;

R%is hydrogen, alkyl, arylalkyl, heteroarylalkyl, alkoxycarbonyl, sulfonyl, aroyl,
aryl, or heteroaryl; and pharmaceutically acceptable salts, polymorphs, rotamers,
prodrugs, enantiomers, hydrates, and solvates thereof;

with the proviso that at least one of R"-R® is other than hydrogen; and when R*
is lower alkyl or halogen, then at least one of R"®, R*® and R*-R% is other than
hydrogen; and when R* is cyano or lower alkyl optionally substituted with cyano, -C(O)-
piperidine, amino, alkylamino, dialkylamino, carboxylate, alkoxycarbonyl, aminocarbonyl,
or heterocyclyl, then at least one of R™-R* and R®-R® is other than hydrogen; and
when R is imidazolyl, then at least one of R"*-R% and R® is other than hydrogen; and
when R¥ is lower alkyl, arylalkyl or alkoxycarbonyl, then at least one of R'-R’? is other
than hydrogen; and when R is lower alkyl and R* is alkyl substituted with carboxylate
or POsR*'R* wherein R*' and R* are each independently hydrogen or lower alkyl, then
at least one of R"-R* and R* and R’ is other than hydrogen: and when R* is halogen
and R*® and R* are independently lower alky! optionally substituted with carboxylate,
alkoxycarbonyl, or -C(O)-piperidine, then at least one of R"?, R*, R**, R*® and R"?is
other than hydrogen; and when R* is lower alkenyl substituted with heteroaryl and R® is
lower alkyl, then at least one of R'®R*?, R®* and R’ is other than hydrogen; and when

R% is halogen or lower alkyl and R*? is lower alkyl substituted with dialkylamino,
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enbodi ne al kyl (e.g.
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i ncl udes \¥peh @ﬁ)ﬁpﬁ)“fugﬁ%%@q Vith @QURE Bieh aé@"‘g' (e-benstByl); pmingHiedh may be
substituted with groups at the para position and/or at the neta position.
Exanpl es of such groups include cyano, alkyl (e.g., methyl or ethyl),

al koxy (e.g., nethoxy or dinethoxy), alkoxycarbonyl (e.g., butoxycarbonyl),
car boxyl ate, or conbi nations thereof. I n anot her enbodi nent, Rea

i ncl udes optionally substituted alkylfie.g., nmet hyl , ethyl, propyl,

i sopropyl or butyl), which nmay be substituted with groups such as -

N1HC(0) R2ZGa and -0C(0) R2ea, wherein ea is alkyl (e.g., butyl). In yet
anot her enbodi nent, Rea includes optionally substituted al kyl (e.g.,

met hyl , ethyl, propyl, isopropyl or butyl), which may be substituted with
groups such as cycloal kyl (e.g., cyclohexyl); carboxylate; hydroxy;



In still another enbodi nent, Rea includes optionally substituted al kyl
(e.g., nmethyl, ethyl, propyl, isopropyl or butyl), which may be substituted
wi t h grouP® BOYK64H2 het erocyclyl (e.g., piperazinyl or @carEriygd9)os7oshi ch may
itself be substituted with groups such as al kyl, dialkyl (e.g., dinethyl),
and =0. I n yet another enbodi nent, Rea includes optionally
substituted al kyl (e.g., nmethyl, ethyl, propyl, isopropyl or butyl), which
may be substituted with groups such as

het er ocyCA.mbwrahmybi@trg%rnﬂﬁd 'EWLIQ ti@&wyl) )i oﬁ’“@t&@cyﬁf@}’ﬁe‘ d. shbbn&imysubst i t ut ed
wi th groups such as al kyl or dialky eg, hyl); aryl (e.g., phenyl),

whi ch nayPP{reany’ %@‘et@uB@?"aﬁ‘ﬂY‘eﬁf ‘er Woups such as carboxyl ate; and

al koxy (e.g., meh@@mbodumbhpm@ .n@u@l@cwyurogbmtr@w@arpqatgogypyr.@.hymry.aaoxy) whi ch
may itself be s E t ut.ed V\nth%a%ou ch as aI koxycar bonyl met hoxycar bonyl
or et hoxyRSPHeHOPY! eo%r‘ﬁ%?(?‘?%’ ’%ii’f I n one enmbodi nent, R8a

Ibst plh;anoxydstjbsbnmﬁéreaintaddnyént(lt@a g1clu|dlafebbt}dnaltl)e§[dbtymtutepraqpa;lkyl (a.gopr opyIt or
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met hoxy c ardsiing | EmmweﬁoﬁgwagbmpyIn)oludeambwcynrb@nyd eanmdﬂydqyca(ponyl Anot her
exanpl e t whi ch
may be su‘%rwla g*kgqgéh 'I]a)%aaf)om bﬁd}ﬁ% (r{lnog(?)yb %‘ggerg(teaq nggﬂ%(él on with
groups sussiford, vdyeinis optignatiksubstituted, wnmlkyb@g ; m@hhyléujfmvlhenei&ﬁwylt(mr .eof .

Anot her axammlf. akokfied. Qﬁétf;@(?%rggﬁigm? %yc |bﬁé‘fh%$eoFU| fonyl, which may

be substltute oups ,  phenyl which may itself be
substituted wild hefgaﬂ@gme@aewmast R NWUC(G@ C@tlonaﬂﬁsmﬂtyuteddeﬂt%@&ryla&v or

combi nati@ng, Hefr'ﬁ%uﬁﬁﬂﬁzolyl methyl 110m- Qiagolﬁméﬂ@l %P@bxé%lyh*ﬂ@th?\'j%%ﬁméﬁy@”t' on R52
IS hydrogen car boxyl ate, aqr al chL)R%carbonyl

I n anot he?iU é‘i‘%@ﬂl"‘ﬁtﬁﬁikyb@ % H@et%Y'b%‘Wf‘ m jpnaliy brauthes SyRRGIUERFMt Frdt hyl,
ethyl, bewzay Iph@ﬁgarhucarthdwﬁ%yhe@%\oﬁalkyl@uwﬁtutmnm@énzﬁmbodi ment, R8a |s

Eig;,a L s al lﬁxlanotﬁer embc}/dllmen§ul£8fa ﬁfﬁges ggt@n%aptgteggéw?{%lwaéﬁt ly
hydr ogen, whitikinkay be yatsudiiutdtblitggroupsatkiox yara pbkitoryaaydenite, maambsmoﬂ ate,
g L O e T N e
enbodl mennethbxyFardimethoxyl),)alkoxpearizingt (e.g., butoxycarbonyl carboxylate or
combinations thereof.

In another embodiment, R* includes optionally substituted alky! (e.g., methyl,
ethyl, propyl, isopropy! or butyl), which may be substituted with groups such as —
NHC(O)R?* and —OC(O)R?*®, wherein R**® is alkyl (e.g., butyl).

In yet another embodiment, R* includes optionally substituted alkyl (e.g., methyl,
ethyl, propyl, isopropy! or butyl), which may be substituted with groups such as cycloalkyl
(e.g., cyclohexyl); carboxylate; hydroxy; alkoxycarbonyl (e.g., butoxycarbonyl); and
sulfonyl, which is optionally substituted with aryl (e.g., phenylsulfonyl).

In still another embodiment, R* includes optionally substituted alkyl (e.g., methyl,
ethyl, propyl, isopropyl or butyl), which may be substituted with groups such as
heterocyclyl (e.g., piperazinyl or azetidyl), which may itself be substituted with groups
such as alkyl, dialkyl (e.g., dimethyl), and =O.

In yet another embodiment, R* includes optionally substituted alky! (e.g., methyl,
ethyl, propyl, isopropyl or butyl), which may be substituted with groups such as
heterocyclylcarbonyl! (e.g., piperazinylcarbonyl), which may itself be substituted with
groups such as alkyl or dialkyl (e.g., dimethyl); aryl (e.g., phenyl), which may itself be



R12 is hydrogen, hal ogen, hydroxy, al koxy, alkyl, or alkenyl; R2a is
hydr ogen, hal ogen, al kyl, hydroxy, or al koxy; R38 is hydrogen, hal ogen,
cyano, al W&RPYEIGKE?l | or al koxycarbonyl ; R48 is hydr oge®CTEH20apm57940r

cyano; R5a i s hydrogen, hal ogen, cyano, al kyl, al kenyl, aryl al kyl,
het er oaryl al kyl , am nocar bonyl, al kyl am nocarbonyl, carboxyl at e,
al koxycar bonyl, heterocyclyl carbonyl, aryl, or heteroaryl; R6' and

| Rla are each i ndependently hydrogen, hal ogen, hydroxy, al koxy, amn no,

al kyl,  sulbeitied withgPollps Q0N as @drﬂs&dy%ﬁe RAd am@iﬁ(@@cyﬁém&xy éﬂﬁbi&ﬂﬁﬁfpb%ﬂw

carboxylate or alkoxycarbony I'S h¥
aryl al ky!Dutgryt Rariay PRNEpPxy) é’l"k‘ifk’%mt?ﬁgrﬂ‘?ls“b?lﬁ‘l‘tf%w grogpgsych %?ryl or

het er oar Yélkox%@bdi‘r@/l eegrhadﬂhmtarb@hyllaeému@ca(dohyl \WadoRyate, Rl hdeOxbydr ogen,
]l ate, or er enbodi ment

of “For mual (i )'ne%wspﬁ eRE R PRy R R TION 5 81 ROl BENGBIoptcRr, or
benzyl - 0GRdropyPooiHhgy, aedtradpheenky iefopfaraity albsfifujed attrer gdra p&diton shdloydr ogen;
e e, RO DBLBR el SR SR ABRER VS
ar e hydr ogoxycarbonyl), carboxylate, and hydroxy
Another example of R®* includes optionally substituted aryl (e.g., phenyl), which
may be substituted at the para position and/or at the meta position with groups such as
cyano, alkoxy (e.g., methoxy), or combinations thereof.
Another example of R® includes optionally substituted sulfonyl, which may be
substituted with groups such as aryl (e.g., phenyl), which may itself be substituted with
groups such as alkyl (e.g., methyl), carboxylate, or combinations thereof.
In one embodiment of the present invention R*? is hydrogen, methyl, ethyl,
cyano, carboxylate, or alkoxycarbonyl.
In another embodiment of the present invention R® is hydrogen, methyl, ethyl,
benzyl-CO,H, or benzyl-CO,Me.
In yet another ernbodiment, R* is:

11a

R

12a

13a

R14a

L is alkyl, carbonyl, sulfonyl, or -(CH,)»-O-; and

R R'?? R'* R and R'* are each independently hydrogen, alkyl, cyano,
halogen, alkoxy, alkoxycarbonyl, carboxylate, heteroaryl, or sulfonyl.

Each of the aforementioned groups R™, R?® R* R*? R* R% and R* may be
optionally substituted.

Another embodiment of Formual (1), wherein:

R’ is hydrogen, halogen, hydroxy, alkoxy, alkyl, or alkenyl;

R*is hydrogen, halogen, alkyl, hydroxy, or alkoxy;

R*is hydrogen, halogen, cyano, alkoxy, alkyl, or alkoxycarbonyl;

R* is hydrogen, halogen, or cyano;



Fea is: R128 R4 L is alkyl, carbonyl, sulfonyl, or -(CH2)2-0- ; and R Ia,
R12a, Rl13a, nl4a, and R15' are each independently
hal ogen, WOXY/15642koxycar bonyl , car boxyl ate, het er oar yIPCTHEP2809A5Ther
enbodi nent of Forrnual (1)" wherein: Rila and R15 are each independently
hydr ogen, al kyl, R12' and R14' are each independently hydrogen,

al kyl, al koxycar bonyl, carboxyl ate, heteroaryl, or sulfonyl; and

Rl 3a i s hydrogen, al kyl, cyano, al koxy, al koxycarbonyl, sulfonyl.

In yet anot herRSergb%id@*eﬁthmdg@ﬁ dyBME HikyP RIKBRYI L H/BRyI, ﬁéteﬂoa@ﬁaﬁkyl n part, to
conpounds of Formul'a I'I: wherein: R2q is hydrogen or 9 R3'"'" is
hydr ogen, arwa@t@étg}pyl @Wyl@%{}%arbonyl carboxylate, alkdxycarbonyl, heterocyc Icarbonyl

aryl, or heteroaryl,

R® and R’ are each independently hydrogen, halogen, hydroxy, alkoxy, amino,
alkyl, sulfonyl, -O-sulfonyl, alkylamino, heterocyclyl, aminocarbonyl, carboxylate, or
alkoxycarbonyt; and

R%is hydrogen, alkyl, arylalkyl, heteroarylalkyl, alkoxycarbonyl, sulfonyl, aroyl,
aryl, or heteroaryl.

Another embodiment of Formual (1), wherein:

R>? is hydrogen, cyano, methyl, ethyl, carboxylate, or methoxycarbonyl.

Another embodiment of Formual (1), wherein:

R® is hydrogen, methyl, ethyl, benzyl-CO,H, or benzyl-CO,Me.

Another embodiment of Formual (1), wherein:

R'@is hydrogen;

R*is hydrogen, halogen, or hydroxy;

R* is hydrogen, halogen, cyano, or alkoxy;

R*is hydrogen or halogen;

R is hydrogen or alkyl;

R® and R" are hydrogen:;

R*is:
R11a
. / L R12a
R15a R13a
R14a

L is alkyl, carbonyl, sulfonyl, or -(CH,),-O- ; and

R R'?? R R and R'* are each independently hydrogen, alkyl, cyano,
halogen, alkoxy, alkoxycarbonyl, carboxylate, heteroaryl, or sulfonyl.

Another embodiment of Formual (1),, wherein:

R and R are each independently hydrogen, alkyl, cyano, halogen, or alkoxy;

R'# and R'* are each independently hydrogen, alkyl, cyano, halogen, alkoxy,
alkoxycarbonyl, carboxylate, heteroaryl, or sulfonyl; and

R is hydrogen, alkyl, cyano, alkoxy, alkoxycarbonyl, carboxylate, heteroaryl, or
sulfonyl.



R5q i s hydrogen, alkyl, or cyano: R7q i s hydrogen, hal ogen, al koxy,
-0S02- heterocyclyl, -0-arylalkyl, -NR -S02- alkyl,

-NR - C(0) WA 3009/1560 - C(0) - 0- al kyl, hal oal kyl, or al kyl ®eTVEReI%037947
substituted with heterocyclyl, -NR -S02-al kyl, -NR -S02-hal oal kyl,

NR -C(0)al kyl, NR -C(0)-heterocyclyl, -NR -C(0)-NR -al kyl, or

-NR -C(0)-0-al kyl; Fr' is hydrogen, al kyl, hydroxyal kyl,

-al kyl -OC(0) - al kyl, carboxyl ate, al koxycarbonyl, or arylal kyl substituted
with alkyl, orm2&103Hotr@ubﬁqbb&.mbmdtﬁén.ﬁ\}énﬁd@wta@r&déﬂéaﬁk rt, tddbomdukyd - O aryl
substituted with al koxycar bonyl ; each i s i ndependently hydrogen,
Cl-4- al k‘?fl orpyla #3- c6- cycl oal kyl ; and pharnmaceutical ly accept abl e salts,

pol ymor phs, rotaners, prodrugs, enant i @rers, hygraates, and sol vates
thereof, with the proviso that at least one of 0, R5q, Rn" and R8q is other
t han hydrogen and when Req i BV \| koxycar bonyl, then at | east
one of Feq, Feq, Feci and R g i hydpogen; and when R5Q is
cyano, then at |east one of R2qX\R30~\nd R8g (/s ot her than hydrogen.

I n anot her enbodi nent, R q '?s aI koxy of ,al kyl substituted with heterocyclyl
and R8q is al kyl. Anot her embodRTent of Formul a (1), wherein R7 is
al koxy or alkyl substituted with heterocyclyl and R8q is gajkyl. Another
enbodi ment of Formula (11), wherein R2q is hydrogen or hal'dgen; R3q is

hydr ogen,WhareiRal ogen; FV'i is hydrogen or cyan(); R7b is al kyl
optionally sulqsmstr%%ewop Ha| gerocyclyl, -NR -S07-al kyl, -NR -S02-
hal oal kyl, NR -C(0)-alk -C(0) - het erocycl yl, -NR -C(0)-NR -al kyl, or

-NR - ¢(0) - 0- d?l%&ﬁlhydl‘-?gei‘sh@qgﬁédﬁr?d@rﬂﬂ |y hydrogen, Cl-Ccal kyl, or
C3- G6- cycl oal kyt is rarbgBe Chity® daygegen, or Cl _Bal kyl

R’%is hydrogen, halogen, alkoxy, -OSO,-heterocyclyl, -O-arylalkyl, -NR’-SO,-
alkyl, -NR’-C(O)-alkyl, -NR-C(O)-NR’-alkyl, -NR’-C(O)-O-alkyl, haloalkyl, or alkyl
optionally substituted with heterocyclyl, -NR’-SO,-alkyl, -NR'-SO,-haloalkyl, NR'-C(O)-
alkyl, NR’-C(O)-heterocyclyl, -NR’-C(O)-NR’-alkyl, or -NR’-C(O)-O-alkyl;

R% is hydrogen, alkyl, hydroxyalkyl, -alkyl-OC(O)-alkyl, carboxylate,
alkoxycarbonyl, or arylalkyl substituted with alkyl, or aroyl substituted with cyano and/or
alkyl, or -alkyl-O-aryl substituted with alkoxycarbonyl;

each R’ is independently hydrogen, C,-Cy4-alkyl, or Cs-Cs-cycloalkyl; and
pharmaceutically acceptable salts, polymorphs, rotamers, prodrugs, enantiomers,
hydrates, and solvates thereof,

with the proviso that at least one of R*, R*, R*, R’ and R® is other than
hydrogen; and when R is lower alkyl or alkoxycarbonyl, then at least one of R%%, R,
R and R”% s other than hydrogen; and when R* is cyano, then at least one of R%%, R*,
and R¥ is other than hydrogen.

In another embodiment, R is alkoxy or alkyl substituted with heterocyclyl and
R% is alkyl.

Another embodiment of Formula (Il), wherein R'% is alkoxy or alkyl substituted
with heterocyclyl and R* is alkyl.

Another embodiment of Formula (1), wherein

R?%is hydrogen or halogen:;

R% is hydrogen, or halogen:

R is hydrogen or cyano;



Anot her enbodi ment of Formula (11)" wherein R2b is hydrogen or
I s hydrogen,

or halogen; R3 is hydrogen or cyanQ Feb is Cl Aal kyl

hal ogen; R3q

opti onal | WOs29BY156¢62t ed wi t h het erocyclyl, -NR - S02- hal o@CAatr¢l9/05MR7 - C( 0) -
NR - C(0)-heterocyclyl, -NR -C(0)-NR -Cl4al kyl, or
-NR C(0)-0-Cl Aal kyl; R is independently hydrogen, or Cl-Cral kyl; and R8El

C 4al kyl ,

I s hydrogen,

wher ei n:

or G mal kyl. Anot her enbodi nent of Fornmula (I1)" wherein

R b is Cl_4alkyl substituted with -NR -S02-C, 4al kyl, -NR -602-hal oCl Aal kyl ,
or NR -C(0)-
i s hydrogen,

i nventio aéf?ﬁ”%yhl ‘C(Qi a‘l%la'g% 6@ ﬁ‘&FE’EOCVP'MP/M%&R@F‘V'FBWTNﬁ £
4P is hydrogen or hal ogen; R3b is hydrogen, hal ogen, or cyano;

GR”A%I AW optBnanyssub@ﬁi@te@ W@lﬁ rr\b!eyooww orgﬁnsopéukﬁ! ANR-8ky!

anot her enbodi ment the

R’ is independently hydrogen, C4-Cy-alkyl, or C3-Cs-cycloalkyl; and

R% is hydrogen, or Csalkyl.

Another embodiment of Formula (I1),, wherein

R? is hydrogen or halogen;

R is hydrogen, or halogen;

R is hydrogen or cyano;

R’ is C,4alkyl optionally substituted with heterocyclyl, -NR’-SO,-C,4alkyl, -NR’*-

S0,-haloC 4alkyl, NR-C(O)- Cq4alkyl, NR-C(O)-heterocyclyl, -NR’-C(O)-NR’-C, 4alkyl,
or —-NR’-C(0)-0O-C,4alkyl;

R’ is independently hydrogen, or C4-Cs-alkyl; and

R% is hydrogen, or Cysalkyl.

Another embodiment of Formula (l1),, wherein

R’ is Cysalkyl substituted with —-NR’-SO,-C,alkyl, -NR’-SO,-haloC,_alkyl, or

NR'-C(O)- C;4alkyl:

R’ is independently hydrogen, or C4-Cs-alkyl; and
R® is hydrogen, methyl, or ethyl.

In yet another embodiment, the invention pertains, at least in part, to compounds

of Formula Il
R5b R7b
R3b
\ —
/
2h N \ N
R
\RBb
(1
wherein:

alkyl,

R? is hydrogen or halogen;

R*® is hydrogen, halogen, or cyano;

R* is alkyl;

R™ is hydrogen, halogen, alkoxy, -OSO,-heterocyclyl, -O-arylalkyl, -NR’-SO,-

“NR-C(O)-alkyl, -NR-C(O)-NR'-alkyl, -NR’-C(0)-O-alkyl, haloalkyl, or alkyl

10

and Rab



Feb is al kyl; Ri b is hydrogen, hal ogen, al koxy, -0902-heterocyclyl,
-0-arylalkyl, -NR -S02- alkyl, -NR -C(0)-alkyl, -NR -C(0)-NR -al kyl,

-NR - C( 0) W8 #WP¥ia6462hal oal kyl , or al kyl optionally substAaERMNISTS 7

het erocyclyl, -NR -S02-al kyl, NR -C(0)- alkyl, -NR -C(0)-NR -al kyl,

NR -C(0)-heterocyclyl, or -NR -C(0)-0-al kyl; Rs is hydrogen, alkyl,
hydr oxyal kyl , -al kyl -0OC(0)-al kyl, carboxyl ate, al koxycarbonyl, or aryl al kyl
substituted with al kyl, or aroyl substituted with cyano and/or al kyl, or

-al kyl - O@m.}éha|§l¢h§§tnﬁtg& &fh Hétb%c?él%(lm% OéTIgIS,-NR -SO,- haIG@E}h NR-E®)-

|ndependently cycl oal ;" and

phar rraceu‘i'fy(';aNRy @g‘é’ﬁtaé'ﬂ’l' @%Q(kaetﬁacy‘f%r?{hé\”?%@?ﬁﬁ@ prodrugs,
enantioners, pfisatyarogen Hkys OhNdkEsky, h@k)ﬂmjc; oﬁkatkmh@érb@(ymé?h ment of For maul
O o D R o sl PRl OB o i B MR By s "

- 0302- hetaikynay edliyil-O-arht subyiitatel With alkoxycarbonyl; NR - C(0) - O Aal kyl , G Aal kyl ,
R L0 0 bt Uk P AP, o] LPESbL SRS g o0

Cl Aal kyl , phaNPbee@( Ally Nﬁbepta(blleﬁwltkypbolynhdﬁphsq'tﬂaamh@t wpdmgslwlantlmmers,NR- C(0)-0-

d Aal kyl ; ogen, C Aal kyl, hydroxyal kyl, -

Cl4al kyl Wad?s a&d%%{b?th%g%? boxyl ate, al koxycarbonyl, or arylal kyl

subst i tut@wtmrtembgﬂlmnkyﬂ Forr@auléﬂld)whes@rbsti tuted with cyano and/or Ci Aal kyl,

or - Cl4al ky1- r d with al koxycarbonyl ; each R is
i ndependent |y '@%%e"?{gpy h%éjlléé%l kyl, or C3-C6-cycl oaI kyl ; and

phar rraceutlcaIRy'SdUé&Q?ama@%aIQré?ya@mI ynor phs, rotamers, prodrugs,
enantionmers, fyel{ategiyiand sol vates thereof. Another enbodi ment of For maul

creny, V\,hereln
R’ is hydrogen, halogen, Ci4alkoxy, -OSO,-heterocyclyl, -O-arylalkyl, -NR-SO,-

Ciaalkyl, -NR-C(O)- Cy4akkyl, -NR’-C(O)-NR’- C4alkyl, -NR-C(O)-O-alkyl, haloalkyl, or
Ci4alkyl optionally substituted with heterocyclyl, -NR’-SO,- C,4alkyl, -NR’-SO,-halo C;.
salkyl, NR-C(O)- Cy4alkyl, -NR’-C(O)-NR’- C4alkyl, NR-C(O)-heterocyclyl, or -NR’-
C(O)-O- C4alkyl;

R® is hydrogen, C,alkyl, hydroxyalkyl, - C4alkyl-OC(Q)- C,4alkyl, carboxylate,
alkoxycarbonyl, or arylalkyl substituted with C,4alkyl, or aroyl substituted with cyano
and/or Cq4alkyl, or - C44alkyl-O-aryl substituted with alkoxycarbonyl;

each R’ is independently hydrogen, C,-Cy-alkyl, or C3-Cs-cycloalkyl; and
pharmaceutically acceptable salts, polymorphs, rotamers, prodrugs, enantiomers,
hydrates, and solvates thereof.

Another embodiment of Formaul (l11), wherein

R? is hydrogen or halogen;

R*® is hydrogen, halogen, or cyano;

R is methyl, ethyl or isopropyl;

® is Cy4alkyl substituted with -NR-SO,- C,alkyl, -NR’-SO,-haloC;_4alkyl, NR'-
C(O)- Ciualkyl, or -NR’-C(O)-NR’- C/alkyl;
R® is hydrogen, methyl or ethyl;
each R’ is independently hydrogen, or C,-Cs-alkyl.

In yet another embodiment, the invention pertains, at least in part, to compounds
of Formula IV:

11



R2b is hydrogen or hal ogen; R3b is hydrogen, hal ogen, or cyano; Rsb is
met hyl, ethyl or isopropyl; Feb is Cl Aal kyl substituted with -NR -302-
C Aal kyl , WQYY156#08al kyl , or -NR -C(0)-NR - Cl Aal kyl ; FegCT/EP2b0pchsTgen,
met hyl or ethyl; each R is independently hydrogen, or Cl-C4al kyl.

In yet another enbodi ment, the invention pertains, at least in part, to

conpounds of Formula IV: [/=\_ 5----, Il ," rein: IR2c istlytrronoi R3c i
hydroge- R, 1:4koge-al , rot Rse |Is cyano:
RSC R7c
R3c
A\
N
R2c N
\Rac

(V)

wherein:

R* is hydrogen or halogen;

R%* is hydrogen, halogen, or cyano;

R* is cyano; and

R’ is hydrogen, halogen alkoxy, -OSQO,-heterocyclyl, -O-arylalkyl, -NR’-SO,-
alkyl, -NR-C(O)-alkyl, -NR’-C(O)-NR’-alkyl, -NR’-C(O)-O-alkyl! or alkyl optionally
substituted with heterocyclyl, -NR’-SO,-alkyl, -NR’-SO,-haloalkyl, NR-C(O)-alkyl, NR’-
C(O)-heterocyclyl, -NR’-C(O)-NR’-alkyl, or —-NR’-C(O)-O-alkyl;

R% is alkyl;

each R’ is independently hydrogen, C4-C,-alkyl, or C5-Cs-cycloalkyl; and
pharmaceutically acceptable salts, polymorphs, rotamers, prodrugs, enantiomers,
hydrates, and solvates thereof.

Another embodiment of Formula (1V), wherein

R* is hydrogen or halogen;

R* is hydrogen, halogen, or cyano:

R* is cyano; and

R’®is hydrogen, halogen, C;.alkoxy, -OSO.-heterocyclyl, -O-arylalkyl, -NR-SO,-
Cisalkyl, -NR-C(O)- Ci4 alkyl, -NR’-C(O)-NR’- C,4 alkyl, -NR’-C(Q)-O- C4alkyl or C14
alkyl optionally substituted with heterocyclyl, -NR’-SO,- C1 alkyl, -NR’-SO,-halo C;4
alkyl, NR’-C(O)- C;4alkyl, NR’-C(O)-heterocyclyl, -NR’-C(O)-NR’- C,4 alkyl, or —-NR’-
C(0O)-O- Cy4 alkyl;

R% is C4 alkyl;

each R’ is independently hydrogen, C4-C,-alkyl, or C3-Cs-cycloalkyl; and
pharmaceutically acceptable salts, polymorphs, rotamers, prodrugs, enantiomers,
hydrates, and solvates thereof.

Another embodiment of Formula (IV),, wherein

R* is hydrogen or halogen:;

R%* is hydrogen, or halogen;

12



R 0 is hydrogen haidgari?2. 1kr.tyy, -0802;.beterney_thl,4 -Draryiatk, Nii.
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each R’ is independently hydrogen or C;-Cy-alkyl.

Another embodiment of Formula (1V),, wherein

R’ is C alkyl substituted with -NR’-SO,- C;4 alkyl, -NR-SO,-halo C1 alkyl,

NR'-C(O)- Cy4 alkyl; and

each R’ is independently hydrogen, methyl, ethyl or propyl.

Definitions

The term “alkyl” includes saturated aliphatic groups, including straight-chain alkyl
groups (e.g., methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, etc.),
branched-chain alkyl groups (isopropyl, tert-butyl, isobutyl, etc.), cycloalkyl (alicyclic)
groups (cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl), alkyl
substituted cycloalkyl groups, and cycloalkyl substituted alkyl groups. The term alkyl
further includes alkyl groups, which can further include oxygen, nitrogen, sulfur or
phosphorous atoms replacing one or more carbons of the hydrocarbon backbone. In
certain embodiments, a straight chain or branched chain alkyl has 6 or fewer carbon
atoms in its backbone (e.g., C4-Cs for straight chain, C3-Cs for branched chain), and
more preferably 4 or fewer. Likewise, preferred cycloalkyls have from 3-8 carbon atoms
in their ring structure, and more preferably have 5 or 6 carbons in the ring structure. The
term C4-Cs includes alkyl groups containing 1 to 6 carbon atoms.

Moreover, the term alkyl includes both “unsubstituted alkyls” and “substituted
alkyls,” the latter of which refers to alkyl moieties having substituents replacing a
hydrogen on one or more carbons of the hydrocarbon backbone. Such substituents can
include, for example, alkenyl, alkynyl, halogen, hydroxy, alkylcarbonyloxy,
arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl,
arylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl,
alkylthiocarbonyl, alkoxy, phosphate, phosphonato, phosphinato, cyano, amino
(including alkyl amino, dialkylamino, arylamino, diarylamino, and alkylarylamino),
acylamino (including alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido),
amidino, imino, sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl,
sulfonato, sulfamoyl, sulfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl,
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limited to 1-, 2-, 3-, 5-, 6-, 7-, or 8- indolizinyl, 1-, 3-, 4-, 5-, 6-, or 7-isoindolyl, 2-, 3-, 4-,
5-, 6-, or 7-indolyl, 2-, 3-, 4-, 5-, 6-, or 7-indazolyl, 2-, 4~, 5-, 6-, 7-, or 8- purinyl, 1-, 2-, 3-,
4-, 6-, 7-, 8-, or 9-quinolizinyl, 2-, 3-, 4-, 5-, 6-, 7-, or 8-quinoliyl, 1-, 3-, 4-, 5-, 6-, 7-, or 8-
isoquinoliyl, 1-, 4-, 5-, 6-, 7-, or 8-phthalazinyl, 2-, 3-, 4-, 5-, or 6-naphthyridinyl, 2-, 3-, 5-
, 6-, 7-, or 8-quinazolinyl, 3-, 4-, 5-, 6-, 7-, or 8-cinnolinyl, 2-, 4-, 6-, or 7-pteridinyl, 1-, 2-,
3-, 4-, 5-, 6-, 7-, or 8-4aH carbazolyl, 1-, 2-, 3-, 4-, 5-, 6-, 7-, or 8-carbzaolyl, 1-, 3-, 4-, 5-,
6-, 7-, 8-, or 9-carbolinyl, 1-, 2-, 3-, 4-, 6-, 7-, 8-, 9-, or 10-phenanthridinyl, 1-, 2-, 3-, 4-,
5-, 6-, 7-, 8-, or 9-acridinyl, 1-, 2-, 4-, 5-, 6-, 7-, 8-, or 9-perimidinyl, 2-, 3-, 4-, 5-, 6-, 8-, 9-
, or 10-phenathrolinyl, 1-, 2- | 3-, 4-, 6-, 7-, 8-, or 9-phenazinyl, 1-, 2-, 3-, 4-, 6-, 7-, 8-, 9-,
or 10-phenothiazinyl, 1-, 2-, 3-, 4-, 6-, 7-, 8-, 9-, or 10-phenoxazinyl, 2-, 3-, 4-, 5-, 6-, or |-
, 3-, 4-, 5-, 6-, 7-, 8-, 9-, or 10- benzisoqginolinyl, 2-, 3-, 4-, or thieno[2,3-b]furanyl, 2-, 3-,
5-, 6-, 7-, 8-, 9-, 10 -, or 11-7H-pyrazino[2,3-C]carbazolyl,2-, 3-, 5-, 6-, or 7-2H- furo[3,2-
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,» 67, Qrhydioxy: dIRéXy O&IkyMarbdnyloxy, arylcarbonyloxy, alkoxycarbonyloxy,

aryloxycarbonyloxy, carboxylate, alkylcarbonyl, alkylaminoacarbonyl, arylalkyl
aminocarbonyl, alkenylaminocarbonyl, alkylcarbonyl, arylcarbonyl, arylalkylcarbonyl,
alkenylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl, phosphate,
phosphonato, phosphinato, cyano, amino (including alkyl amino, dialkylamino,
arylamino, diarylamino, and alkylarylamino), acylamino (including alkylcarbonylamino,
arylcarbonylamino, carbamoyl and ureido), amidino, imino, sulfhydryl, alkylthio, arylthio,
thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl, sulfonamido, nitro,
trifluoromethyl, cyano, azido, heterocyclyl, alkylaryl, or an aromatic or heteroaromatic
moiety. Aryl groups can also be fused or bridged with alicyclic or heterocyclic rings
which are not aromatic so as to form a polycycle (e.g., tetralin).

The term “alkenyl” includes unsaturated aliphatic groups analogous in length and
possible substitution to the alkyls described above, but that contain at least one double
bond.

For example, the term “alkenyl” includes straight-chain alkenyl groups (e.g.,
ethylenyl, propenyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl, nonenyl, decenyl,
etc.), branched-chain alkenyl groups, cycloalkenyl (alicyclic) groups (cyclopropenyl,
cyclopentenyl, cyclohexenyl, cycloheptenyl, and cyclooctenyl), alkyl or alkenyl
substituted cycloalkenyl groups, and cycloalkyl or cycloalkenyl substituted alkenyl
groups. The term alkenyl further includes alkenyl groups which include oxygen,
nitrogen, sulfur or phosphorous atoms replacing one or more carbons of the
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alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, alkylthiocarbonyl, alkoxy, phosphate, phosphonato, phosphinato,
cyano, amino (including alkyl amino, dialkylamino, arylamino, diarylamino, and
alkylarylamino), acylamino (including alkylcarbonylamino, arylcarbonylamino, carbamoyl
and ureido), amidino, imino, sulfthydryl, alkylthio, arylthio, thiocarboxylate, sulfates,
alkylsulfinyl, sulfonato, sulfamoyl, sulfonamido, nitro, trifluoromethyl, cyano, azido,
heterocyclyl, alkylaryl, or an aromatic or heteroaromatic moiety.

The term “alkynyl” includes unsaturated aliphatic groups analogous in length and
possible substitution to the alkyls described above, but which contain at least one triple
bond.

For example, the term “alkynyl” includes straight-chain alkynyl groups (e.g.,
ethynyl, propynyl, butynyl, pentynyl, hexynyl, heptynyl, octynyl, nonynyl, decynyl, etc.),
branched-chain alkynyl groups, and cycloalkyl or cycloalkenyl substituted alkynyl groups.
The term alkynyl further includes alkynyl groups which include oxygen, nitrogen, sulfur or
phosphorous atoms replacing one or more carbons of the hydrocarbon backbone. In
certain embodiments, a straight chain or branched chain alkynyl group has 6 or fewer
carbon atoms in its backbone (e.g., C,-Cs for straight chain, C3-Cg for branched chain).
The term C,-Cs includes alkynyl groups containing 2 to 6 carbon atoms.

Moreover, the term alkynyl includes both “unsubstituted alkynyls” and
“substituted alkynyls,” the latter of which refers to alkynyl moieties having substituents
replacing a hydrogen on one or more carbons of the hydrocarbon backbone. Such
substituents can include, for example, alkyl groups, alkynyl groups, halogens, hydroxy,
alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate,
alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
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alkylaryl, or an aromatic or heteroaromatic moieties. Examples of halogen substituted
alkoxy groups include, but are not limited to, fluoromethoxy, difluoromethoxy,
trifluoromethoxy, chloromethoxy, dichloromethoxy, trichloromethoxy, etc.

The term “acyl” includes compounds and moieties which contain the acyl radical
(CH3CO-) or a carbonyl group. It includes substituted acyl moieties. The term
“substituted acyl” includes acyl groups where one or more of the hydrogen atoms are
replaced by for example, alkyl groups, alkynyl groups, halogens, hydroxy,
alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate,
alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, alkylthiocarbonyl, alkoxy, phosphate, phosphonato, phosphinato,
cyano, amino (including alkyl amino, dialkylamino, arylamino, diarylamino, and
alkylarylamino), acylamino (including alkylcarbonylamino, arylcarbonylamino, carbamoyl
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aryi carbonvi oxy, al koxycat bonVi oxy, arytoxycaroonYl oxy" carboxyl:are,

ficarbonyl, aryleatenril, allmmcartrorM w nce-ad:cn(

ai ltyram aﬂﬂQﬁéle)OQbﬁTdmd %ﬁ]hd) Ayl My RNibI arylthio, thlocarboxylate sulfates, _
afro9W errart bst nf afi co, rxna., otro_Krhonato leﬁ) 0S0 |natct no, am no
oncl di maa'éwwlny'a?w{oaﬁﬁo RHaImoBs pienaRiTo Ve £ADIaetn G4PRP IR0 ar i d

ylaryl am mérocwlmlam%r@h REdrigticrd hatelogrsraatlanyé@r ri | no”

aori caroonyYi a 1io9i | ur sti | Thydryt
LkMI thli o, n‘ihet gr"? rﬁCY'PmB‘é’aF‘S'HQ% @P@“e%‘{"h‘%re'f‘é'f‘&y' '%%N%D‘W?d t%?’hu forrab3,
sul f at uoya(musdgfdumﬁbd@gamnld the'tetni inclutle alkyrearbyriylantiy@ regylcaazonytzimino,

rerxrdril "S|éj; rtii*cfrtl L@ %ranmal i anitrei-ternarnmafir, moleivr The
term akyrcfa{/t? Mn? ‘af"éjrosq URSabmad atiiiiiiil aSyMr.L an aforgrars fl rengjh
and | ssi bl e subisttemnutarap incdudelseoapt@4B and swrieties dvithlmo\agy! obbktenwrinngiicco. nt an
at. ieasi e i

st r adght - gﬁlnbogﬁé {d fcérﬂg@/l %;:I%[Jp E%Fﬁméé‘&f e}rgﬁ g}ouﬁé ‘n\é[fﬁ% PF\&%%O\?% K,

treatcri snaphtmtmfbcrxm gtc. nﬁrrtcludeaylubstlwt@rﬁroyi@mqﬁleav Fhe terr@taubstltuted anched- dam
arkynyir ] I groups.
he term gérrgghllndu Eylrg%ﬂﬁgq}hgpéaorgez%r%& %@%Z%Qﬁf Ehlg%ﬁ '%h[ge%)&;%en
nitrogen, foswamnﬁr atW' Feshalkels gratesialogensa By Hge AkyICabOmPe. car bons of
Thebydr O%QIQ%Bﬁ%@hQQ& chrBoi 6)@' QyI%WJaFHng%W %arb@xy‘?raté adugidarsdngi r) Lir

bcrendred chai n "al kKy. ny gr oup or wer rat
atrons' nﬂry'%r\ﬁpﬁ‘)ﬂ rﬁ'ﬁ@xy((%bor\yb a@f}?@@ﬁbow' a'kyﬁ?'ﬂ%ﬁaf@”y'l d'a'k@@F\'WOSP@P”y'O anchest

chain r, Jkg@thbeérﬁb&ﬁeeﬂk phd ha@é lY63hoBateVpHERPHIAALD | dybR@lamiturat tarr. farms.
Mor eover, r/al kynYl.S" and

ks bath at hsti ti

subst i tut(&? “&'”9@!'%%% on "’t" am'ﬂaﬁr}é'ﬁmtﬂo aﬂﬂiygﬁ‘i“'?‘é%?? KYBYETBA) noi et es
Ea\él ng s?@tagnwfqgtmdur@mlamwmnylamhmda@rmrboaylamrr@ cdrosoay ang archns t he

ydr ocar bon backbon
sot T6Vr ec 8PP A ﬁW‘égﬁyP gl IGegroargate, sufgies; Feiiingt oas.

hai rt st f . dadfondty tsuifarnoyl, sulfandmilly,| nitex, rdlupionettyy], cyaiqp azide./hegemogyclyl,

rahr ar nyr Iﬁnf f t arranxWat a, al kyl car banyr,
aryl car berrylryl énvgrbm\gﬁlgrnﬂe?quérgmrélﬁccggﬁgnyl al kyl am noc, ar honyi ,
009/ 156462PCl THE tBinsr ‘atkp&yakal, TakvlammoaH(mlcamcbahuyalkwalhyﬂ unphugie plsylt yr " bi t un
phaspL L qrble Sobelcno BT Ano tnoi @ 80BN b ol Sighsam no
a2|dtkst|atr|rrro-ar ran|thrut|raryran|r R\ arr||nat
acj i ambol PRGOING aRejoc r@prekqartmapf V‘QF‘WQ@CW?JP@ baC@W%tetQJmﬁWfalnﬁﬁO@en or
tallifeRTy@91aymei do), amdirb, i artaa sut arydryt at kyttrtto aryinto,
itrtocatoryt ate sul fates, sulfinV,

sui farr ot ar t aal Ne4e® “caremoKr H}CWQ?N]'PNC@aﬁ'kV'ﬁWQ@ K@JEX}E'NQ(O &Yyl aryl, or

fuT f
1 o pIT SRORGPNARIOY Mot (LR AURNIB RS L kR T o G,

--as treiNHe&r. alkylgryl- allgﬂ)i-l}lq:(_qnggpr The term includes substituted carbamoy!

tgitatr m,Ha'éﬂ-eScocerv e-b-zdzsati9tratt%| ?1 itB kbcce structure. "Lower
atkerTyr" and "1'doer al kynyl" have 0128k? 1187302i 61f, Par rtlVe., 2-5
cart mxt atomsThPH@”Ti Sufiorwh inghides R-$ Qet. wdheteins Bhs bydregengalkdArins ubst i t ut ed

alAkylt a]lf&Féféroa@ﬂdgym)(ylgﬁ&é@§iyt—£lkﬂraJldeWaﬂ/lb@ I@ﬁ@éé»kﬁrdr he@XEy@Rri - arlm
nctrafire-or ezterFroir Y, ropyl oxy,
propoxy, trot OW erﬁ"i?% ’\?gl G FF” é@% ﬁﬁn@f%%@%@ r&f‘i'ﬂgt al tt axy
groups i mathabmgmﬁtad)zaﬂHtowetegramvslkylme)amMomwym@\)z N@M@I)caryl be

i i T i e

aryl oxp, -S(NsN{akytx gic. Clheberxyihatdgs sajbkl}thiealcbmamoglzmouetles
iitatburi9h, 11koxydat uur 19h, -arrirebygoAm V, - Asyt 2m - Rocar hont 9. , di Ri kt 9arn
i PQ ZaThP, DV, I .,
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yl t hi ocar bonyl, al koxy, ikbarkiata, ORflotital ?ji? PRO P, r32D , am no,
cludi ng al kyl am no, dial kylam no" arylamlw), JibirYletimnc, anc'
aowl ar Yl aWia 3089156462 ami no (i ncl udi ng al kyl dart ynyt am ho,PCT/EP2009/057947

aryk, -, 9, rbaVl ar2293D, carbanoyi and urai d6), nidirre" ii-nino"
sailltrztryl ScSd arra:tad: No:carboxyl:are, sulfates:, allrylsulfinyt.
ffbiratb, "Scifearpro' sfii, sidtbiNentritb, 9.iitccd,tfl I .1.PJTOD Rib)).
, cisana azir ,pier-on/fly" , kylaryl, or arWrow ztirc,9,5

~"te. .l Ter- caRB @qeféawyawll’ besletero&a@ﬂhahaésé}fodi@hélrywuban@tbahstI tufesi.
Ikoxy groups include" but "are not limted

r omat ha
di f t unr ar$34Ea68.0) HNFAYTAGH SRBEMGHC reg I°6F‘%9r%3tsmf’ g- VRishH B@o%e@ hox "

behl ar amet- h@mere@trﬁonoW@nctﬁram éaqw 114, Bed 2fembeeAddyBstsorand 1moiiet,i es whi ch
[ csr udes. sulst i t uf ertary, 1

contain t adi ar
R fei TE BRY & e N AR ERIEE T R
Wia of. deldctedfilom Ox S-aﬂadl\t afeteathe Nadnor8 Eéreailﬁ) op&bha(yeged)xbyzeﬂao vﬁkfmsrpl e,

liol! | k I
o vt car by Engy el Shs SaBUBR AR P E e AR kel MO S 2 Byl '
| kyl car baatg, Taejnbteeacbdid;dah irel udetysedrdp brigdedaimgs es ael asigpirocyclic rings.
af kyi am Wé;%g%theterocycles H\cludﬁtetrah%drofura%‘] ‘rﬁfl %\r{yﬁlrorf\?én qnﬂ(yﬁﬁoxaﬁé kaxyy,

phosphat e onat o al kyl am no,
di r ayl ami merpholiet 1.#atithinoe, nmeaamoampenme air?r dlpxqameylr@td&zzoadlhe npl aryl :a:n:0n

tindl udi qg,&légwAeC@r%}{é agyrrb.myayu\shmbmﬂ toﬁ%fora ryl%ﬂ%léﬁ ¥i|th|o|§

ur ei do), I'no, 1mno % I't hi"o, i ocar boxyl at e,
sul f at es, |3a¢'R>§qn§uI Bidithiane. ypthignat Ion@mfro M PIC. sul fonami do, nitro,

trifluoronet hyfne tema%ter@c%g@,ncm@b@ﬁ&gb@%w.bgr@up&ééaéﬁmed Hefein aromatic or
het eroaromati c noi e I am no" includes noieties wherein

an acyl ndf é‘ﬂtytefjg"'tﬁdnééﬂ?’ﬁk‘)bsélweaﬁsﬁ'éh 8% B'Jiﬂ hyeiexy d=Ripieated ydroxar hale.ncl udes
<191_|hky| car b@@y(b@mdm) anlﬁ‘lhwéFIé}'ldM)ﬁb’br&ITélmargﬁ@rébmydyclﬁ@myluéaib@i@l ar oups
e term"aro ncl udes conp nas an moieties with
e er oar T RSB a0 RSBy ot e R B Bp sy gk Brogd et gr oups
i ncl ude pdresryge@bilidaey alkyl&po{O, me&rabm(wroecty@nolstulfamoyl loda:ﬂfoaurlnmtel aryit ed ar oyl

mor e of U RIOFagRRY A IS APD SapRaios B9+ Por Culiiere "R "or oups,

al kynyl graohamsqyl, leafl-atkehs andymgt subgtitutet vathm«ybomkbajkw allaxy; |hyamky ranmihax Y,
al koxycaré?@*%l(@i(MH aélwlﬁﬁmga&ggﬁgrjnﬂé%r Elq]oxyl ate, al kylc, arbonyl,

aryl carbon oxyca m nocar al kyl am nocar bonyI
di al kyl am nocakhsdey SU@mwltlmlmrl'bblﬁy@ 2, alkkld)uﬁ %d@bw&t\l@ Oph@svﬂrhonat 0,

hosphi n aI I | am no,
8| ar;F/)I amaﬂlgS C&%gé]gil(l? z; %BMOM acy aHn%lYér{g ?ﬁg {gw yl car 6@L§| am no,
aryl car bo(ﬁ?‘lemfﬁ@lky&‘&ﬁﬁiéﬁyl etan h%uFGémdwUdeaﬁWéﬁt'héed $UiRmeY! f%QjﬁtfeISydr yl,

al kyl thio, aryiehb, - atrﬁbﬁcﬁﬁﬁllaeéé’ﬂ)&ﬁ%n Db PdrRiSan -abeleRadrfiightlp, sul fonato,

sul fanmoyl, sul fonam do, nitro, trifluoronethyl, cyano, azido, heterocyclyl,
al kyl ar yl Whesgin gpy! a%ﬁﬁtﬁ%ry&?reﬁi@ﬁf'@?%%’rﬁ'ﬁafr ne te;r(@“@,qllgpes substitutagharyioxy s
al koxyal kybieties' aI kyI am noal kyl " and "thi oal koxyal kyl " i nclude al kyl groups,

as descri bed whi.ch further | ude ox nitrogen or sulfur atons
el aci ng.one. (B W6 SR GEE RiieRaPBEA Lo epe PBOHE SGNGS.  oxygen.
ni trogen cwvalendhf bndad @a.leabhend erbon’ o, retdvedatom| “The e mutkesddsZ K G)mino”

al kyl - NH% %h CorTQprlse ?oupcgoc} cdmpou¥1ds wherein the nitrogen is bound to at least one
additional alkyl group. The term “dialkyl amino” includes groups wherein the nitrogen
atom is bound to at least two additional alkyl groups. The term “arylamino” and
“diarylamino” include groups wherein the nitrogen is bound to at least one or two aryl
groups, respectively. The term “alkylarylamino,” “alkylaminoaryl” or “arylaminoalkyl”
refers to an amino group which is bound to at least one alkyl group and at least one aryl
group. The term “alkaminoalkyl” refers to an alkyl, alkenyl, or alkynyl group bound to a
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NHC(0) -, al kyl (aryl)-NC(0)-, heteroaryl-NHC(0)-, alkyl (heteroaryl)-NC(O0)-
aryl -al kyl NHC(0) -, al kyl (aryl-al kyl)-NC(0)-, etc. The termincl udes

subst i t ut B@ WaYbwh@@y| noi eti es. The term "sul f onyCT/EMeiNdes7
R-S02--, wherein R is hydrogen, alkyl, aryl, heteroaryl, aryl-alkyl,
het er oaryl - al kyl , al koxy, aryl oxy, cycloal kyl, or heterocyclyl. The

term "sul fonam do" includes al kyl -S(0)2-NH, aryl-S(0)2-NH,

aryl -al kyl S(0)2-NH, heteroaryl-S(0)2-NH, heteroaryl-al kyl -S(0)2-NH,

al ky! - S( QiRoddalidfyonton i9E¥S B30 uﬁ@ukyvdramp Bbmtdthe S AAnMAky! ) -

het er oar yl| - Béﬁ;)) 2-N(al kyl ) -, heteroary | Kyl S(0) 2- N( al kyI) etc. The term
i ncl udes inelpdas upstivfed NIHdEDYI noi et es The term' heterocycl y1l" or

"heterocycl 0" THaakmdlesmidd) @ﬁﬁdcﬂealdnyn@ahﬁ)hylt mtc@des @cﬁﬁdﬂuﬁ&@é‘r rﬁé.ewssaturat ed
non- arorratl C ring or . rin

7- menber e¥NHHAYLILE ANErogen atoé‘ Wh‘gh Is ”d t%e Car(?P” an ﬁ%’%’éy 8rda bi cycl ic or
10-, 11- th:baarboriﬂgcouﬂm-rh@terrﬁSndntﬁmbeailmnhmaw@iyl or tdlkytantystaegongind cont ai ns

at least one heteroat te rom N where the N and S can
21 o opt i SR PELRBLAEHBE.AELSE 2bl 8RR W oA oP Bt MR B e oyl ¢
group carbduwed &t aaarbeni,fl gtoua. herncmrdeataQMrmnoarbxmymd aylcarborteeninegeupsycl yl
can i ncl i i anpl es
of heter 3@38@ ‘égﬁﬁ%g{w @IHG@Q y@%ﬁ%ﬁﬁﬂ%@“ﬁ&g O&Qﬂd&ﬁghbu © rlr:%l oxane,
mor phol i ne@rbon, of adiatbeingiras thlmqﬁwwlzgrn'ep Piegemisdiatiglaminagadioon 4| ane,

i m dazol i. j N Y, ' t r ahydr opyr an,

di hydr opy?g(%ﬁyl%élg?ﬁﬁgﬁg\ne%ké F%é?ngonyp F@ér{aﬁg&rﬁoo %P3 di t hi ane,

oxat hi ane alkylRaroamyiarniop. naékenélp@rbonylammo m@w@ar@pmﬁ@v@po@w y1" incl udes
het er ocy ohfeafS Y BRIRS aﬂ;elfmblﬁk%éj iRedrR - Qnﬁébsﬁ\ﬁdég%%o%(ﬁdbe]urea?gr%ﬁpsg

substituent's such as al ydroxy (or protected_hydroxy), halo X0
(e.qg. -d?m'r}i’ﬁ?rr'?eny'%im@W%ﬁQ%b%Tﬂat%ﬁ @P‘Yﬁﬂr%ﬁyﬁﬂ“”%l IEB%ermc%HdSal %’V'Fjo
car boxyl ,orh@mmb@ms@rhw@m.nwﬁtﬁars@uasth@b@m@n@é ooxy denotes a heterocyclic

ro bonded t_hr ough en br al kyl - 0- nitro,
o o oo e oS B Jetuols Kmocings 2d moieley ihigp gontay

ar y: Sl- [< ,a edryd)romnneaﬂekwthé doubl'é(bbm}'to 4dreoxggen HG(rﬂ)T—he)carbbaylb)arT:bEIfurther v

ar a tut ox r oxy,
ari no, a ppteRR ity ot et ht Bofosihice abMEIRRL IR ARIER Y YL
term Sul ihenmosd functiool lEdeexdﬁﬂﬂE(c@Danyl nadideiels nidBEeuBstitutead Wity BZIBIS( 0) 2-

aryl NHS( O a a 0 1 - ryl - (0)2-,
(aryl -al k%}%)nyﬁl-@%y%-’ %XIH’]%I ryoéﬁ]gllogaﬁrt{ %@ﬁ&%}%ﬁq‘a;&g{@& éf)htea erm i ncl udes
subst i t ut @banyl ihelndsy dldeyides.iketones, carboxyliTragids eamideareptess ghhydiidesi@és bot h an
-0-aryl and a ¥ e

defi ned her ei nnrhe‘llgmhq@?%q% | Sgé[gﬁggaur sty?'[ngfugdéwﬁ?ﬁoqjﬂgs%@6@§§Whlﬁ The
t er m " ani ¢Retaina carhan aemecied Wilesdasbiepwnd dsa Ay atom nf/hert@g@ﬁlsammdeg

coval ent | §pRNEEGhdiiedt | east one carbon or heteroatom The termincludes
“al kyl am no" which conprises groups and conpounds wherein the ni trogen IS

bound to at | eB$tteHhetEddnelvdas00mRORYIS Qrerighes rhchicoptain@n @YR$T ani no”

i ncl udes twn@u@ﬁ) M/@erf@réhtbhﬁonbtdn@gﬁrhewr@mm§ ﬂa&ua&dmbré fhie térafiBtIudeN
addi ti ona no" an i ar i ncl ude

ro The t
gr oups V\/né‘P‘Qi‘ ktyhg" r?%b%tﬁ an ﬁ‘ﬁfg]ﬁ‘ 3%/ kyf‘\élgé‘f“pcﬁ‘féa%?t}g’t%d%&?la”gr oups,
respecti V@dygen é’tbm witgHs ‘cavdisritiabphdst to@notheediky beupnaae yari 8o includes
"aryl am no ktﬁ p refers to an amino group which is bound to at |east one
al kyl groﬂ% WH§IOGUESst one aryl group. The term "al kaminoal kyl " refers to
an al kyl , al kerheltemofesterkiyciydesgooppurtusiand rnoetes WV cbh 62 BLbIEMZD997657" 94
T len ab t.al T r es
subst tu{‘ﬁee r%tﬁ% baou%H?o%r?l xy830 Bom i \DFcﬁ 5 b@ndeoat%%eo da%HM‘S’f a A5yl
ut"-atti rgromdaTFLaIemylesmfdlnclud&seeékqxwarmwrgrmsochasnhetisloxycsrbonylont ain a

nitro-x. léthésﬁé/re%qbﬁ%lq%pdx%%?%%p thx} glr Bé’rﬂoﬁké’rb@ﬁ\g/ \NAL tThdhi @ ar bord

group. The I'necar tam nogert’/Annyt" ps
whi ch i ncAlikedel, ar /gyl growres /e asmmedcﬁboaq% k&fﬁﬁlﬂeff‘gﬁmﬂﬁmmesﬁ@bsgwt%t i wgr aci p
idto a capbgdy!: gulp. trutliutiushars/ra-rrirrucattrung:

zfitt, ~cri ggrattrunshani art,rgrottpm;h rnCuie aryl urir@eroaryi MR fth
re-strum6 to "an orrtruco rgreapilimr'iiB 1ZRJ Sit tGalbR )on of a
carbortyt or thri k/co boi set group. Th@ terms "ai i kQar ot not - ar bony., ,"
enwam nocari anyr, " "ot kynytant hoe_k ny "aryl am Snecar bonyt,

yl carbonyl am no, " "anyl car bonytarr o, t| kyi nyl cfl onylam | 01/ 49," and
[icarbor&atilmd -areirtrdi atred,im‘rei ri"-arrirtrc:'
ffrirtres-tlerdirtrilicrtritrce-urgrucr,"%/inocarbonyl arni no) and
carbamatesittiRietallin5vart0). TA *Wrrh " RP? i 1.1R "21?? 1 'a
ntrocarbanyl " al so i ncludes substituted



The term "carbonyl " or "carboxy" anctudes conpounds and mal eti es which

contain :a rb on coriected with a dotal* bend to an oxygen attn. The

car bonyl WAR0BY1I¢42t her ostatietr -darn Riretrtift rfer PCTIHRO@vOs4rd. | b P
PRP tiOn to, Qeittottn. its, ended function. For e-rartrpte,"wt,niaijr ha,

$.1thailitteRfilildtb. klg% cenyls, alkynyls, aryls, alkoxy, arninos, etc.
Exarnptes of .rmaties which contain a rbonyl include al dehydes,, ketones,

cari rwtic ackis, arnicles, esters, anhydrides etc. The ten
"t-irrarbowe I’fHé'tér'M AGbERY |dcmeé§§tﬁﬁpcﬁﬁ8@9w%%leﬁé@wﬁ@h Qédtéiﬁ aVés‘GH@rh rricgivi
2: to-1ton tiraPitadai S r&Setth Jt%,j Jffl toni. . tarm al so.

| ncl udes_ate@iopgrdig tya fdprnt ¢argon or heter qﬁ@’ﬁser'-:rﬁam@{eﬁé’f th'oqtriﬁf‘F RS

congaur ?CHu af ndhinRéd @)Selmﬁbéilhylél@Mrﬁbﬂkﬁﬁlsom&ﬂhﬁﬁﬂiﬂ@lé OTHeV’b@rnCt iliarent
carbon ato

.. .S Qr herarciatons appl e, . theterm

o koxyar KRG e famedindR ik ARERG o A PUKGIRBISIE Toval ent &
bonded t csufar a&ammh?dmetmnde@ltthan atkpl grow.. Simclair@e'trrett@rm Tammw&laényrsoamd niftier
aIibij r Incl bstkl i rsd The torn
"ester’ cg‘%}h'g ‘E%ny's ?ﬁ)tggf’mBSU [ 5 ? ‘”C%{}?”S/ﬁ acgken¥ ? ?qkeyln(’fl at om bound
to an oxygeup atbondamuodsulfBMOmd\énbmlsco\h?@ntuabblmmddo am atkgybgsoup] Toeip. The
term"” esttgrm Mggs%slﬁ o‘%ﬂ{;ﬁf?é%y groups such as net hoxycar bonyl ,
ettir, rflca ana ra rmsl ., butoxviarhonv,i. |,
gent oxy, car bo_Trhglterm éwdroxwwe "eMdkgpy!” Incwdﬁeggplups with an k@fﬂwr—@r'oups are as
del ced aboye. T ﬂéqeﬁﬁma 8 Gt BRIniA! RB AR B Ste. The term The term
“thioether" includes co oun and nol et es |c ‘contain ur atom
bonded t o‘p@'&n@'OQBmaft%ﬁ @snerely 15énis tra meledr wheieip el hydreaensl ase fGtPI‘aOEﬁlbbet hers
include, Pdgedlfori@t limted to al kthi oal kyl's, al kt hi oal kenyl's, and
al kt hi oal kynyI s. The term "al kt hi oal kyl s" | ncI ude conpounds with an al kyl,
al kenyl , or alH@AgMsyPeleyclyb o eRpincycls radieal e e&f‘btfﬁo\lﬂ?rﬁlnlf’rﬁe PeclinEpgfed to an

al kyl growp., @blﬁhlkﬂéIcyoloélk@nytsewaloamykylblaaﬁé léﬂdwﬂ rSe{era@télyw)kiml@\aMoydiyl s"

refer to conpoynds erel n. n, ar al | group
S Bontadno s e calti (ive AOPEagvRF ene Yeisoites Tusea el HBE Yoo
Tﬂedt er mI tahisve :degddud:@agts u@quiJé(ﬁirﬁdtomla‘Bé tee®ed ThidgéEIrinys. hEab‘m)f)thehlﬁrlfgs

yar oxy i ncl udes Foups an - (0] - d. he.term aogen
e ey ot R o B SEost ety B sdchiPhetiifnis s deserinE Rt
" per hal ogexaatpé'halgeere hadiroyy, aédyleabobyoxy, enylcatbpnyibver, alkoxyehibohyldxyogens ar e

rep! aced Q}él]pgf%l fb%ﬁ?\ vé; 85%0 Iate allglllc-grb%n IeEI[I&zchr%BXﬁya(fllcyYa]rmP(%cFrb%ﬂ{/chycl Ic

radi cal "

cycl oal keafylrakylamy@bafabwrgme@ylamrrpbarbamd/aikyldaehoavloevmwosyl arlaidi ch two or

mor e car boms, AR gs are "fused

r| ngs. ngsn?{ Izla(tg are ”%f’ﬁﬁ‘ ﬁr@b@l”élﬂﬁihuob Ied”&)x ghggpar{atlta@t er ned
"bridged" ph%nwatoaab%pbmatqq@yamn@mld@fart"n@ D@P@@Qjé‘lﬂé agip. Higlky\gpdnd.t ut ed wit h

such subst{bHeRE §|a@/$an¢|ﬁ§%rnhléﬁ<?|a%@é?fﬁ §§yld‘n%o G%@urﬂ?ﬁgealkﬁ@ér&gﬁf%mumdr OXy,
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meant to include all such possible isomers, including racemic mixtures, optically pure
forms and intermediate mixtures. Optically active (R)- and (S)- isomers may be
prepared using chiral synthons or chiral reagents, or resolved using conventional
techniques. If the compound contains a double bond, the substituent may be E or Z
configuration. If the compound contains a disubstituted cycloalkyl, the cycloalkyl
substituent may have a cis- or trans-configuration. All tautomeric forms are also
intended to be included.

The recitation of ranges of values in the present application are merely intended
to serve as a shorthand method of referring individually to each separate value falling
within the range.

Any asymmetric carbon atom on the compounds of the present invention can be
present in the (R)-, (S)- or (R, S)- configuration, preferably in the (R)- or (S)-

configuration. Substituents at atoms with unsaturated bonds may, if possible, be present
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Compounds of the present invention are either obtained in the free form, as a salt
thereof, or as prodrug derivatives thereof.

The term “pharmaceutically acceptable salts” includes salts that retain the
biological effectiveness and properties of the compounds of this invention and, which are
not biologically or otherwise undesirable. In many cases, the compounds of the present
invention are capable of forming acid and/or base salts by virtue of the presence of
amino and/or carboxyl groups or groups similar thereto. Pharmaceutically acceptable
acid addition salts can be formed with inorganic acids and organic acids. Inorganic acids
from which salts can be derived include, for example, hydrochloric acid, hydrobromic
acid, sulfuric acid, nitric acid, phosphoric acid, etc. Organic acids from which salts can
be derived include, for example, acetic acid, propionic acid, glycolic acid, pyruvic acid,
oxalic acid, maleic acid, malonic acid, succinic acid, fumaric acid, tartaric acid, citric acid,
benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid,
p- toluenesulfonic acid, salicylic acid, etc. Pharmaceutically acceptable base addition
salts can be formed with inorganic and organic bases. Inorganic bases from which salts

can be derived include, for example, sodium, potassium, lithium, ammonium, calcium,
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When a basic group is present in the compounds of the present invention, the
compounds can be converted into acid addition salts thereof, in particular, acid addition
salts with the pyridinyl moiety of the structure, preferably pharmaceutically acceptable
salts thereof. These are formed, with inorganic acids or organic acids. Suitable
inorganic acids include but are not limited to, hydrochloric acid, sulfuric acid, a
phosphoric or hydrohalic acid. Suitable organic acids include but are not limited to,
carboxylic acids, such as (C4-C,)alkanecarboxylic acids which, for example, are
unsubstituted or substituted by halogen, e.g., acetic acid, such as saturated or
unsaturated dicarboxylic acids, e.g., oxalic, succinic, maleic or fumaric acid, such as
hydroxycarboxylic acids, e.g., glycolic, lactic, malic, tartaric or citric acid, such as amino
acids, e.g., aspartic or glutamic acid, organic sulfonic acids, such as (C4-C,)alkylsulfonic
acids, e.g., methanesulfonic acid; or arylsulfonic acids which are unsubstituted or
substituted, e.g., by halogen. Preferred are salts formed with hydrochloric acid,
methanesulfonic acid and maleic acid.

When an acidic group is present in the compounds of the present invention, the
compounds can be converted into salts with pharmaceutically acceptable bases. Such
salts include alkali metal salts, like sodium, lithium and potassium salts; alkaline earth
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group may be prepared in a manner known per se. For example, salts of compounds of
the present invention having acid groups may be formed, for example, by treating the
compounds with metal compounds, such as alkali metal salts of suitable organic
carboxylic acids, e.g. the sodium salt of 2-ethylhexanoic acid, with organic alkali metal or
alkaline earth metal compounds, such as the corresponding hydroxides, carbonates or
hydrogen carbonates, such as sodium or potassium hydroxide, carbonate or hydrogen
carbonate, with corresponding calcium compounds or with ammonia or a suitable
organic amine, stoichiometric amounts or only a small excess of the salt-forming agent
preferably being used. Acid addition salts of compounds of the present invention are
obtained in customary manner, e.g. by treating the compounds with an acid or a suitable
anion exchange reagent. Internal salts of compounds of the present invention containing
acid and basic salt-forming groups, e.g. a free carboxy group and a free amino group,
may be formed, e.g. by the neutralisation of salts, such as acid addition salts, to the
isoelectric point, e.g. with weak bases, or by treatment with ion exchangers.

Salts can be converted in customary manner into the free compounds; metal and
ammonium salts can be converted, for example, by treatment with suitable acids, and
acid addition salts, for example, by treatment with a suitable basic agent.

The present invention includes all pharmaceutically acceptable isotopically-
labeled compounds of the invention, i.e. Agents of the Invention, wherein (1) one or
more atoms are replaced by atoms having the same atomic number, but an atomic mass
or mass number different from the atomic mass or mass number usually found in nature,
and/or (2) the isotopic ratio of one or more atoms is different from the naturally occurring

ratio.
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conventional techniques known to those skilled in the art or by processes analogous to
those described in the accompanying Examples and Preparations using an appropriate
isotopically-labeled reagents in place of the non-labeled reagent previously employed.
The present invention also provides prodrug moieties of the compounds of the
present invention that convert in vivo to the compounds of the present invention. A
prodrug moiety is an active or inactive compound that is modified chemically through in
vivo physiological action, such as hydrolysis, metabolism, etc., into a compound of this
invention following administration of the prodrug to a subject. The term “prodrug moiety”
includes moieties which can be metabolized in vivo to a hydroxy group and moieties
which may advantageously remain esterified in vivo. Preferably, the prodrugs moieties
are metabolized in vivo by esterases or by other mechanisms to hydroxy groups or other
advantageous groups. Examples of prodrugs and their uses are well known in the art
(See, e.g., Berge et al. (1977) “Pharmaceutical Salts” J. Pharm. Sci. 66:1-19). The
prodrugs can be prepared in situ during the final isolation and purification of the
compounds, or by separately reacting the purified compound in its free acid form or
hydroxy with a suitable esterifying agent. Hydroxy groups can be converted into esters
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toxicity. Typlcally, the formation of active drug compound involves a metabolic process
or reaction that is one of the follow types:
1. Oxidative reactions, such as oxidation of alcohol, carbonyl, and acid
functions, hydroxylation of aliphatic carbons, hydroxylation of alicyclic carbon atoms,
oxidation of aromatic carbon atoms, oxidation of carbon-carbon double bonds, oxidation
of nitrogen-containing functional groups, oxidation of silicon, phosphorus, arsenic, and
sulfur, oxidative N-dealkylation, oxidative O- and S-dealkylation, oxidative deamination,
as well as other oxidative reactions.
2. Reductive reactions, such as reduction of carbonyl groups, reduction of
alcoholic groups and carbon-carbon double bonds, reduction of nitrogen-containing
functions groups, and other reduction reactions.
3. Reactions without change in the state of oxidation, such as hydrolysis of
esters and ethers, hydrolytic cleavage of carbon-nitrogen single bonds, hydrolytic
cleavage of non-aromatic heterocycles, hydration and dehydration at multiple bonds,
new atomic linkages resulting from dehydration reactions, hydrolytic dehalogenation,
removal of hydrogen halide molecule, and other such reactions.
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carboxylic acids, or of carboxylic acid groups with alcohols, e.g., aliphatic alcohols.
Wermuth, The Practice of Medicinal Chemistry, Ch. 31-32, Ed. Werriuth, Academic
Press, San Diego, Calif., 2001.
Exemplary prodrugs are, e.g., esters of free carboxylic acids and S-acyl and O-

acyl derivatives of thiols, alcohols or phenols, wherein acyl has a meaning as defined
herein. Preferred are pharmaceutically acceptable ester derivatives convertible by
solvolysis under physiological conditions to the parent carboxylic acid, e.g., lower alkyl
esters, cycloalkyl esters, lower alkenyl esters, benzyl esters, mono- or di-substituted
lower alkyl esters, such as the o-(amino, mono- or di-lower alkylamino, carboxy, lower
alkoxycarbonyl)-lower alkyl esters, the o-(lower alkanoyloxy, lower alkoxycarbonyl or di-
lower alkylaminocarbonyl)-lower alkyl esters, such as the pivaloyloxymethyl ester, etc.
conventionally used in the art. In addition, amines have been masked as
arylcarbonyloxymethyl substituted derivatives which are cleaved by esterases in vivo
releasing the free drug and formaldehyde (Bundgaard, J. Med. Chem. 2503 (1989)).
Moreover, drugs containing an acidic NH group, such as imidazole, imide, indole, etc.,
have been masked with N-acyloxymethyl groups (Bundgaard, Design of Prodrugs,
Elsevier (1985)). Hydroxy groups have been masked as esters and ethers. EP 039,051
(Sloan and Little) discloses Mannich-base hydroxamic acid prodrugs, their preparation

and use.
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"Protective Groups in Organic Synthesis", Third edition, Wiley, New York 1999.
Mixtures of isomers obtainable according to the invention can be separated in a
manner known per se into the individual isomers; diastereocisomers can be separated, for
example, by partitioning between polyphasic solvent mixtures, recrystallisation and/or
chromatographic separation, for example over silica gel or by e.g. medium pressure
liquid chromatography over a reversed phase column, and racemates can be separated,
for example, by the formation of salts with optically pure salt-forming reagents and
separation of the mixture of diastereoisomers so obtainable, for example by means of
fractional crystallisation, or by chromatography over optically active column materials.
Intermediates and final products can be worked up and/or purified according to
standard methods, e.g. using chromatographic methods, distribution methods, (re-)
crystallization, etc.
The following applies in general to all processes mentioned herein before and
hereinafter.
All the above-mentioned process steps can be carried out under reaction
conditions that are known per se, including those mentioned specifically, in the absence

or, customarily, in the presence of solvents or diluents, including, for example, solvents
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reaction may be selected include those mentioned specifically or, for example, water,
esters, such as lower alkyl-lower alkanoates, for example ethyl acetate, ethers, such as
aliphatic ethers, for example diethyl ether, or cyclic ethers, for example tetrahydrofuran
or dioxane, liquid aromatic hydrocarbons, such as benzene or toluene, alcohols, such as
methanol, ethanol or 1- or 2-propanol, nitriles, such as acetonitrile, halogenated
hydrocarbons, such as methylene chloride or chloroform, acid amides, such as
dimethylformamide or dimethyl acetamide, bases, such as heterocyclic nitrogen bases,
for example pyridine or N-methylpyrrolidin-2-one, carboxylic acid anhydrides, such as
lower alkanoic acid anhydrides, for example acetic anhydride, cyclic, linear or branched
hydrocarbons, such as cyclohexane, hexane or isopentane, or mixtures of those
solvents, for example aqueous solutions, unless otherwise indicated in the description of
the processes. Such solvent mixtures may also be used in working up, for example by
chromatography or partitioning.

The compounds, including their salts, may also be obtained in the form of
hydrates, or their crystals may, for example, include the solvent used for crystallization.
Different crystalline forms may be present.

The invention relates also to those forms of the process in which a compound
obtainable as an intermediate at any stage of the process is used as starting material
and the remaining process steps are carried out, or in which a starting material is formed

under the reaction conditions or is used in the form of a derivative, for example in a
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phorsexa arbdxylsadnldvhej‘/droxy groups are those that can be converted under mild conditions into
free amino thiol, carboxyl and hydroxy groups without the molecular framework being
destroyed or other undesired side reactions taking place.

The purpose of introducing protecting groups is to protect the functional groups
from undesired reactions with reaction components under the conditions used for
carrying out a desired chemical transformation. The need and choice of protecting
groups for a particular reaction is known to those skilled in the art and depends on the
nature of the functional group to be protected (hydroxy group, amino group, etc.), the
structure and stability of the molecule of which the substituent is a part and the reaction
conditions.

Well-known protecting groups that meet these conditions and their introduction
and removal are described, e.g., in McOmie, “Protective Groups in Organic Chemistry”,
Plenum Press, London, NY (1973); and Greene and Wuts, “Protective Groups in Organic
Synthesis”, John Wiley and Sons, Inc., NY (1999).

The above-mentioned reactions are carried out according to standard methods,
in the presence or absence of diluent, preferably, such as are inert to the reagents and
are solvents thereof, of catalysts, condensing or said other agents, respectively and/or

inert atmospheres, at low temperatures, room temperature or elevated temperatures,
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fornmed can'tre arated i toth r si bi sarnmrs, for exernare

al i zsaof soners erhﬁr‘”vé’ﬂta\?‘ﬁfrs‘ﬁﬁgr a”éﬁa”aé‘zpfrtb%tﬁreéﬁ?tl RIQESReS BeVIER Ay s
for exenphfomedigte pesiuot obtaixdile sisangfstageahaonfsoOosdas sth&ngSmbteeﬂltemdftme)m VWi ch
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areitori |A55ré\9 g’;@ ogenat ed .drocarbons, such as nethyl ene chloride or

chl orofo cI anitb sudn as_ methyl formarode or dinayl acetara bases,
such as %T%@@@mlﬁe&ﬁlﬁhp@@‘@*ﬁ bases. eyarEilNP\Pef fﬁicgt@:?rs ars
edl-rcieltsifcatraviri” acid as:| OV Jo: rildes bis(@phenyipiiesphinokdri-gi ¢ add
arthydr,| Lioneanrple etretairrla__linear Joi t2RBAK¥A ydrocarbons: such as
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proce_zsig---- Such _solvent reattirmav Sete used in working up, for
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for axanple, —1nclude the solvent used farl crystallization )ifferent
crystall i IEAs @?W“WSPPM'@”W%y. ant . DME: 1,4-dimethoxyethane

DMF: N,N-dimethylformamide DMSO: dimethylsulfoxide

DPPA: diphenylphosphorylazide DTT: dithiothreitol

EDTA: ethylenediamine tetraacetic acid ESI: electrospray ionization

EtOAc: ethyl acetate h: hour(s)

HATU: O-(7-azobenzotriazol-1-yl)-1,1,3,3- HOBt: 1-hydroxy-7-azabenzotriazole

tetramethyluroniurnhexafluorophosphate
HPLC: high pressure liquid chromatography LCMS: liquid chromatography and
mass spectrometry

MeOD: methanol-d4 MeOH: methanol

MS: mass spectrometry m: multiplet

min: minutes m/z: mass to charge ratio

n.d.: not determined NMR: nuclear magnetic resonance
ppm: parts per million Pr: propyl

PyBOP: benzotriazol-1-yloxy rt: room temperature
Tripyrrolidinophosphoniumhexafluorophosphate

s: singlet t: triplet

TFA: trifluoroacetic acid THF: tetrahydrofuran

TLC: thin layer chromatography Tris'HCl:  aminotris(hydroxymethyl)

methane hydrochloride
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The inventiosreLates ac tn those :farns of the process in which a conpound
obtarrarke-a-sanirpt,eftnellrette-tarl-1%gt,,Jitbli. 1. 7ror,Rissi% LiStri.
9. ast ar f r WM920A/E6&02f at and t he remai ni ng-pna stews weet ACTIBR2009487947
coriinwhirthrilaittail maiesiat istbrinert under the reaction conditioas
or is used in the formof a derivative, for ayanpie in a
0(19/156462PCDE1110119/657"94 T ¢S.1 formor intle nrnrait ui
ci,,,grarpound ettarrah4e by the process rding to Me Inverifion is produced
-untierli re prutresstuteitiruns-arra-pruge-swea 31" in situ. Al l
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orgatk, s nt esj.s i inary s
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sai ts or rgthods &sarlbe&hn@mmwr‘ahhy separiburctilir2rrig
trithrli-Srdirwery, res-e-s. In starting conpounds and i nternetWat es
"44NC, V1 We "LPIN ittLri feri.+0, b traTi rivz, it%he lintwentkmin a
manner deSchlemed!.-herein, functianai groups present, such as amino )1,

car boxyl and hydroxy groups, are optkmacly protected by convent: | anai
protecting wi ps that are common |nRgra ronp tat rgerllyfrgMgaJCl PS rdre
fti-o%tfadl ALb&s, " ZRIMR , rtRre L2 R pta. e am no

thiol, car o@ ant RS

b.' 07, 6w, R 09¥€tNHa, osi t tAd. +be,th . ng .stroyed or
ot her undesired sh@e Rséacy . i rns takj-ng pl ace. The pur pose of
introduc.idg protect.iw groups isrg0 protect the functio \’groups )m
irdesi red teflds IS, Regt*<an "pax- rre'/4 under the condltl s used for
rdre-rred ct|2W|R2III*621 % riFFe [/ TF.1 e, QftarL®

wr Ut hnJaaofrrnie.niing, 'oups fora pat4RAI 21; ceeRfrore.;

W. , Lsoi 34V?. 9.ld stepl tetHe, dpprdphiat@. Hiydtazinamidriesite & istheated with 3-beetf/lpynzmieonal
grozip 1 t r r , ucture and
e, 1. 114 et B8 Gedl ¥ Otndl B i Tt R o B Pbrrod BBab 2 " e
readt i on lmdeﬁzpn@rvmch upon addltlwmfamm &td. hydrpgen chidrigei wréiemogeﬁ@sr@rt bai .

apj f hpsa £s ied r @g,“% rypbat ., h.
M IGTh e, I’%iﬁl@)ﬂ N?ﬁ}do%ﬁ% ‘#’P[rg&]ﬁé 5 cbv%[gé hfe 6r@€ar5@ﬁ!§‘?ﬁllco&ug%§r?n ériess
Lcvxdon, fRIW#“P”@?@)? W@ﬂ@b@%@f’aﬂﬁswm@ddﬂtroatoéme\ﬂépt@f@tﬁ&"gnﬂf draariic

fyntrt a_sﬂeﬁgent,Jé?@ﬂ\ M6bR Yn RREsiRA b sidé N6 step 2, N¥otd Wlis 83rdtonated with a

strong base, such as potassium hexamethyldisilamide, and the resulting anion is trapped

with the appropriate electrophilic reagent, e.g. an acid chloride, a chloroformate, an alkyl
bromide, an alkyl chloride or an alkyl iodide, to give indole 5. Appropriate transformation
of R8 in 5 leads to further analogs. For example, if R8 contains an ester, the ester can
be hydrolyzed to the corresponding carboxylic acid. In another example, if R8 contains a
nitrile, the nitrile can be reacted with azide to give the corresponding tetrazole.

Scheme 2.
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The above-neenned reactions are carried out according to standard nethods,

'"Rite riy.e..ywzars. , are inertia the reagents aria are solvents

t hereof, WO WAVH6YRt s, corit..eusing or said other PCT/EP2009/057947
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----- 4Aanittraitt UL

Cr-a- -2-10/. 39. 7@49 5t- = ratlci/2a far‘thelr salts or optically
outeantironats bre viatzonS: Prz.t. oI 1--Caty 11, 521: i mam
tt anpanb Trlpyrrolldtrraptratlrr retalla s: Si nglet TFA:
trifiuoroacetic acidTM? .2:1? TLC. itin 5apa L strayitrsYTC—r
-arnirriritspisairoxyptetit\/) rmitlane: |torthe 732

009/ 156462PCl TEVZOllQ? 7. 94 T ods torg

Synth r£sl z09 Conpounds gi be
ivettirur

In step 1, the appropriate hydrazine derivative 2 is heated with 3-acetylpyridine 6
in a solvent, e.g. ethanol, resulting in the formation of the corresponding hydrazone 7. In
step 2, 7 is heated, neat, with polyphosphoric acid, preferably between 160 °C and 220
°C, to give indole 8. In step 3, indole 4 is deprotonated with a strong base, e.g.
potassium hexamethyldisilamide, and the resulting anion is trapped with the appropriate
electrophilic reagent, e.g. an acid chloride, a chloroformate, an alpha,beta-unsturated
ketone or ester, an alkyl bromide, an alkyl chloride or an alkyl iodide, to give indole 9.
Appropriate transformation of R8 in 9 leads to further analogs. For example, if R8
contains an ester, the ester can be hydrolyzed to the corresponding carboxylic acid. In
another example, if R8 contains a nitrile, the nitrile can be reacted with azide to give the
corresponding tetrazole.

Scheme 3.
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step 3 In step 1, the appropriate aniline derivative 10 is coupl ed
with nicotinyl chloride in the presence of an am ne base, e.g.

di i sopr opMO:inY/1¥tM42ne, to give anmide 12. In step 2, heatAQTERH09KB794m t he
presence of a strong base, e.g. sodium hydride, gives indole 13. In step 3,
indole 13 is deprotonated wth a strong base, e.g. sodium hydride, and the
resulting anion is trapped with the appropriate electrophilic reagent, e.g.
met hyl iodide, to give indole 14. Schene 4 R4

009/ 156462PCl hreg 1 {1314 e r84ctidn of, &t foBodnilthb Hahdae 1Bfah@ a&&wbﬁe en

ofaniptonairderlibiatiliie 15 and aset%terte atlve 18) n resence 01
pa?l atii refEvaive: 16.1R theiresenee Pf pAladive safte g, RAGhEdhs).i aPefessalt ? n an

arriare- SprgieVeEHI)Id:opp@rfl@@IG@rlﬁ?brﬁ mlrfe@o%mame!rdrétﬁﬁeremyw.m ké gilé BRYe 17.3p 2,
treatrrent 0 at e-a-skim tbet but axtcii trt a

O e tinler D liSatent Qi yine R PP Gl hae: €L P PO b A 1 dal o 18,
trt step- so'B/ent pekdérably 8- msthg)lbmadlmﬂ]ev\gt/dé‘s adslierieng sim)SE,mdate t0di um hydri de,

T org. S RERB e BPE G ol ARRLE BN oL R Rrbedonci 1o

-gi ve | i nwithothe agopate eicirgphilicreagebt, eta: dn alkylf abldrideraitanatgha,bata-t t h

’>rosw|f : t f t.de, as ke sky;

4, to ol ﬁk&sh{rétle%g?@ﬁ%%gdrg%ﬁgoé t@@% glagf GP QJ%EC%P %Eég%#l&?ghfeed to fuel>/t w
aoat ags. dGrirosianydisecyaRate; &illpwedwitie dimsthylfoineanide glin stam4bie dvedndatd yzed to
the coyrespandishlidte $3hS8MHiEns BGREIn 1088% 13 further afogs. For exahmple g 3! 11

contains an ester, the ester can be hydrolyzed to the corresponding carboxylic acid.

Scheme 5.

R3

R4

Step 1 involves the reaction of an iodoaniline derivative 15 and acetylene
derivative 16 in the presence of palladium salts, e.g. PdCIl>(PPhs),, copper salts, e.g.
copper iodide, in an amine solvent, e.g. triethylamine, to give alkyne 17. In step 2,
treatment of aniline 17 with a base, e.g. potassium tert-butoxide, in a polar solvent, e.g.
N-methylpyrolidinone, gives indole 18. In step 3, indole 18 can be reacted with
chlorosulfonyl isocyanate, followed with dimethylformamide, to give indole 21. In step 4,
indole 21 is deprotonated with a strong base, e.g. sodium hydride, and the resulting
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In step 1, the appropriate N-Boc-2-indole boronic acid 23 is reacted with the
appropriate 3-bromopyridine 24 in the presence of palladium salts, e.g. Pd.dbas, ligands,
e.g. s-Phos, and a base, e.g. potassium phosphate, in an organic solvent, e.g. toluene,
to give indole 25. In step 2, the carbamate is cleaved, e.g. using trifluoroacetic acid or
silica gel. In step 3, indole 18 is deprotonated with a strong base, e.g. sodium hydride,
and the resulting anion is trapped with the appropriate electrophilic reagent, e.g. methyl
iodide to give indole 19. Alternatively, indole 18 can be heated with dimethylcarbonate in
the presence of a base, e.g. potassium carbonate, to give indole 19, where R8 is
methyl. Optionally, indole 19 can be reacted with chlorosulfonyl isocyanate, followed with
dimethylformamide, as in step 4, to give indole 20. Appropriate transformations of R6

and R7 in 19 or 20 lead to further analogs.

Scheme 7.
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In step 1, the appropriate N-methyl-2-indole boronic acid 26 is reacted with the
appropriate heterocycle 24 in the presence of palladium salts, e.g. Pd.dbas, ligands, e.g.
s-Phos, and a base, e.g. potassium phosphate, in an organic solvent, e.g. tolueng, to
give indole 27. Optionally, indole 27 can be reacted with chlorosulfonyl isocyanate,
followed with dimethylformamide, as in step 2, to give indole 28. Appropriate
transformations of R6 and R7 in 27 or 28 lead to further analogs.

Methods of the Invention

The invention pertains, at least in part, to methods for treating a subject for a
disorder or disease, by administering to a subject a therapeutically effective amount of a

compound of Formula I

)
wherein:

R' R* R* and R* are each independently hydrogen, halogen, cyano,
hydroxy, alkoxy, alkyl, alkenyl, or alkoxycarbonyl;

R is hydrogen halogen, cyano, alkyl, alkenyl, arylalkyl, heteroarylalkyl,
aminocarbonyl, alkylaminocarbonyl, carboxylate, alkoxycarbonyl, heterocyclylcarbonyl,
aryl, or heteroaryl,

R® and R™ are each independently hydrogen, halogen, hydroxy, alkoxy, amino,
alkyl, sulfonyl, -O-sulfonyl, alkylamino, heterocyclyl, aminocarbonyl, carboxylate, or

alkoxycarbonyl;
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chI or OSU|EfUDBM|JteU$\ﬁmWT&i, <o O‘){pideﬁmd amhibd alkylm’mhtyldfamylmnmajearbawléta step 2,

to give i doI
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pert ai ns,is ather ﬂaasthydmgqﬂarahd when lﬁ%‘”tlhcmidaiodw thereattiéastome SiRf-&ETardR™ a
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one of R"™R"?is other than hydrogen; and when R> is lower alkyl and R* is alkyl

substituted with carboxylate or PO;R*'R??> wherein R*" and R*® are each independently

hydrogen or lower alkyl, then at least one of R'-R** and R® and R"? is other than

hydrogen; and when R* is halogen and R* and R* are independently lower alky!

optionally substituted with carboxylate, alkoxycarbonyl, or -C(O)-piperidine, then at least

one of R'? R?? R* R® and R’ is other than hydrogen; and when R* is halogen or

lower alkyl and R* is lower alkyl substituted with dialkylamino, dialkylaminocarbonyl,

carboxylate, alkoxycarbonyl or aminocarbonyl, then at least one of R'®, R* R*?, and R®-

R® is other than hydrogen; and when R% and R* are each alkoxy and R* is cyano, then

at least one of R'®, R*, and R*-R® s other than hydrogen; and when R* is alkyl

substituted with aroyl, and R® and R® are each independently hydrogen or lower alkyl,

then at least one of R'®, R*, and R** is other than hydrogen, such that said disorder or

disease in said subject is treated.

In one embodiment, the invention pertains, at least in part, to methods for

treating a subject for a disorder or disease, by administering to a subject a

therapeutically effective amount of a compound of Formula Il

wherein:

R R’
R*
/
R N \
-

R?% is hydrogen or halogen:;

R% is hydrogen, halogen, or cyano;

R is hydrogen, alkyl, or cyano;
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Rl a, R2a, R3a, and R4a are each independently hydrogen, hal ogen, cyano,
hydr oxy, al koxy, al kyl, al kenyl, or al koxycarbonyl; Fee i s hydrogen
hal ogen, WoaH891%#Ry| , al kenyl, aryl al kyl, heteroaryl al ROT/ERnivSTERr bony| |
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akkrtil and R3R Bnot¥esmBddimst AL irvEh RS ﬁ@rtbﬂsddt?é%i |ﬁrprah' dmethods, for
aCcaV\yl em nocar banyl, toxylate, ararartaarborkkin anktraratonvi, then at

i a_s_t: arleeadingaRupiectiiorp discqer,or gisease, P @AMiNeNngyeiA SHBRCt aand - W nen re and
rFkaa rerth@ra@é@tfcbﬂy&ffe@f\)éYarﬁ\Mndbﬁﬁédﬂ%o&ﬂaoff@rﬁiu’ra%amor heard one of Fez, Raa,
anti |lza-Reza is OQthei 't % 0?)@? b snallctPs{) 9Yz- bstltuted vvlth
anyl , and’"REM3eeyt "??é'yéf"‘eepéa}%sq_ { RINSTQTPINS. EQLEBEISaPOSIUgP L1 BIHal | syi, in at
| east OnehyalfatésRlahh soliRztes tharsdf Bdeh thait sdid @isorfdbagy digschbe Basai subiehist het sai d
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herapeuti ca¥\eRlehESH LforARRF B unQlondr 5301 PordkR, Bt st of dreS RS R -
resulting from various causes, such as infection, genetic defect, or environmental stress,
and characterized by an identifiable group of signs or symptoms; and any morbid
physical or mental state. See Dorland's lllustrated Medical Dictionary, (W.B. Saunders
Co. 27th ed. 1988).

In another embodiment, the disorder or disease is a disease selected from,
hypokalemia, hypertension, Conn’s disease, renal failure, in particular, chronic renal
failure, restenosis, atherosclerosis, syndrome X, obesity, nephropathy, post-myocardial
infarction, coronary heart diseases, increased formation of collagen, fibrosis and
remodeling following hypertension and endothelial dysfunction, cardiovascular diseases,
renal dysfunction, liver diseases, cerebrovascular diseases, vascular diseases,
retinopathy, neuropathy, insulinopathy, edema, endothelial dysfunction, baroreceptor
dysfunction, migraine headaches, heart failure such as congestive heart failure,
arrhythmia, diastolic dysfunction, left ventricular diastolic dysfunction, diastolic heart
failure, impaired diastolic filling, systolic dysfunction, ischemia, hypertropic
cardiomyopathy, sudden cardiac death, myocardial and vascular fibrosis, impaired
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/ rie On Nheren 'Rzznrdrc, Rhazts hyd rogen, nraityTen, rayarro, Raa as
hydr ogen, al kyl, or ty8PD. 009/ 156461PCI TEEZOOQA157-g4 7- R7/cl is

hydr aaam MO HPURe#2. Sexy, -= 2-trattrit. NRtit-f,)| NR POTfERMwETMZ] i Kg ,
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WI’I st rme@dyeitearany y&%’H@Eﬁ)’aﬁ?“éG%ﬁﬁ’the?Ct‘%ﬁrWBPpﬂ‘?éd‘aq lpsipps vasoglar wabdr ags,

enapt | owaiygertrophy, endothelial thickening, or fibrinoid necrosis of coronary arteries.
The invention also pertains, at least in part, to methods of inhibiting aldosterone
synthase activity in a subject, by administering to a subject a therapeutically effective

amount of a compound of Formula I:

0
wherein:

R'® R* R%* and R* are each independently hydrogen, halogen, cyano,
hydroxy, alkoxy, alkyl, alkenyl, or alkoxycarbonyl;

R°%is hydrogen halogen, cyano, alkyl, alkenyl, arylalkyl, heteroarylalkyl,
aminocarbonyl, alkylaminocarbonyl, carboxylate, alkoxycarbonyl, heterocyclylcarbonyl,
aryl, or heteroaryl;

R® and R" are each independently hydrogen, halogen, hydroxy, alkoxy, amino,
alkyl, sulfonyl, -O-sulfonyl, alkylamino, heterocyclyl, aminocarbonyl, carboxylate, or
alkoxycarbonyl;

R® is hydrogen, alkyl, arylalkyl, heteroarylalkyl, alkoxycarbonyl, sulfonyl, aroyl,
aryl, or heteroaryl; and pharmaceutically acceptable salts, polymorphs, rotamers,
prodrugs, enantiomers, hydrates, and solvates thereof, such that aldosterone synthase
activity is inhibited.

The invention also pertains, at least in part, to methods of inhibiting aldosterone
synthase activity in a subject, by administering to a subject a therapeutically effective

amount of a compound of Formula II:

R R’
R*
N\ /
R N N
.

(I
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aldosterone synthase associated state, by administering to a subject a therapeutically

effective amount of a compound of Formula I:

R4a

RSa RGa R

0
wherein:
R' R* R* and R* are each independently hydrogen, halogen, cyano,
hydroxy, alkoxy, alkyl, alkenyl, or alkoxycarbonyl;
R* is hydrogen halogen, cyano, alkyl, alkenyl, arylalkyl, heteroarylalkyl,
aminocarbonyl, alkylaminocarbonyl, carboxylate, alkoxycarbonyl, heterocyclylcarbonyl,
aryl, or heteroaryl;
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| Rla, R2a, Fea, and R4a are each independently hydrogen, hal ogen, cyano,
hydr oxy, al koxy, al kyl, al kenyl, or al koxycarbonyl; R5' is hydrogen
hal ogen, WoaH891%#Ry| , al kenyl, aryl al kyl, heteroaryl al ROT/ER2ni95TRrI bony| |
al kyl am nocar bonyl, carboxyl ate, al koxycarbonyl, heterocyclyl carbonyl,

aryl, or heteroaryl; R68 and R d are each independently hydrogen,
hal ogen, hydroxy, al koxy, am no, alkyl, sutfonyl, -0-sulfonyl, alkylam no,
het er ocycl yl , am nocar bonyl, carboxyl ate, or al koxycarhbonyl; Rba is
hydr ogen, al kykes oad wi=al rggéoh |h@é h@@}{twlh@br@én h@lob@%maroapranioxy%m honyl
aroyl, ar yI or heteroaryl; har maceufical |y acceptable salts,
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R
/
R™ N \
e

wherein:

R is hydrogen or halogen;

R% is hydrogen, halogen, or cyano:

R is hydrogen, alkyl, or cyano;

R™ is hydrogen, halogen, alkoxy, -OSO,-heterocyclyl, -O-arylalkyl, -NR’-SO,-
alkyl, -NR’-C(O)-alkyl, -NR-C(Q)-NR’-alkyl, -NR’-C(O)-O-alkyl, haloalkyl, or alkyl
optionally substituted with heterocyclyl, -NR’-SO,-alkyl, -NR’-SO,-haloalkyl, NR'-C(O)-
alkyl, NR’-C(O)-heterocyclyl, -NR’-C(O)-NR’-alkyl, or —-NR’-C(O)-O-alkyl;

R®% is hydrogen, alkyl, hydroxyalkyl, -alkyl-OC(Q)-alkyl, carboxylate,
alkoxycarbonyl, or arylalkyl substituted with alkyl, or aroyl substituted with cyano and/or
alkyl, or -alkyl-O-aryl substituted with alkoxycarbonyfl;

each R’ is independently hydrogen, C,-Cy-alkyl, or Cs-Cs-cycloalkyl, and
pharmaceutically acceptabie salts, polymorphs, rotamers, prodrugs, enantiomers,
hydrates, and solvates thereof, such that said aldosterone synthase associated state in
said subject is treated.

Yet another embodiment of the present invention includes methods of treating an

aldosterone synthase associated state, by administering to a subject a therapeutically
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mesenterlc and pulmonary arteries, aorta, endothelium and vascular cells. Moreover,

the expression of aldosterone synthase is closely correlated with aldosterone production
in cells. It has been observed that elevations of aldosterone activity induces different
diseases such as congestive heart failure, myocardial fibrosis, ventricular arrhythmia and
other adverse effects, etc.

Examples of aldosterone synthase associated states include hypokalemia,
hypertension, Conn’s disease, renal failure, in particular, chronic renal failure, restenosis,
atherosclerosis, syndrome X, obesity, nephropathy, post-myocardial infarction, coronary
heart diseases, increased formation of collagen, fibrosis and remodeling following
hypertension and endothelial dysfunction, cardiovascular diseases, renal dysfunction,
liver diseases, cerebrovascular diseases, vascular diseases, retinopathy, neuropathy,
insulinopathy, edema, endothelial dysfunction, baroreceptor dysfunction, migraine
headaches, heart failure such as congestive heart failure, arrhythmia, diastolic
dysfunction, left ventricular diastolic dysfunction, diastolic heart failure, impaired diastolic
filling, systolic dysfunction, ischemia, hypertropic cardiomyopathy, sudden cardiac death,
myocardial and vascular fibrosis, impaired arterial compliance, myocardial necrotic
lesions, vascular damage, myocardial infarction, left ventricular hypertrophy, decreased
ejection fraction, cardiac lesions, vascular wall hypertrophy, endothelial thickening, and
fibrinoid necrosis of coronary arteries.

In one embodiment, the aldosterone synthase associated state is characterized
by abnormal activity of aldosterone synthase and/or abnormal expression of aldosterone
synthase.

The term “abnormal” includes an activity or feature which differs from a normal
activity or feature.

The term “abnormal activity” includes an activity which differs from the activity of
the wild-type or native gene or protein, or which differs from the activity of the gene or
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different from a normal activity of the wild-type protein. Preferably, the abnormal activity
can be stronger or weaker than the normal activity. Preferably, the abnormal activity is
due to the mutations in the corresponding gene, and the mutations can be in the coding
region of the gene or non-coding regions such as transcriptional promoter regions. The
mutations can be substitutions, deletions, insertions.

The compounds of the present invention, as aldosterone synthase inhibiting
compounds, are useful for treatment of a disorder or disease mediated by aldosterone
synthase or responsive to inhibition of aldosterone synthase. In particular, the
compounds of the present invention are useful for treatment of a aldosterone synthase
associated state including hypokalemia, hypertension, Conn’s disease, renal failure, in
particular, chronic renal failure, restenosis, atherosclerosis, syndrome X, obesity,
nephropathy, post-myocardial infarction, coronary heart diseases, increased formation of
collagen, fibrosis and remodeling following hypertension and endothelial dysfunction,
cardiovascular diseases, renal dysfunction, liver diseases, cerebrovascular diseases,
vascular diseases, retinopathy, neuropathy, insulinopathy, edema, endothelial
dysfunction, baroreceptor dysfunction, migraine headaches, heart failure such as
congestive heart failure, arrhythmia, diastolic dysfunction, left ventricular diastolic
dysfunction, diastolic heart failure, impaired diastolic filling, systolic dysfunction,
ischemia, hypertropic cardiomyopathy, sudden cardiac death, myocardial and vascular
fibrosis, impaired arterial compliance, myocardial necrotic lesions, vascular damage,
myocardial infarction, left ventricular hypertrophy, decreased ejection fraction, cardiac
lesions, vascular wall hypertrophy, endothelial thickening, and fibrinoid necrosis of

coronary arteries.
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alkoxycarbonyl,

R%is hydrogen, alkyl, arylalkyl, heteroarylalkyl, alkoxycarbonyl, sulfonyl, aroyl,
aryl, or heteroaryl; and pharmaceutically acceptable salts, polymorphs, rotamers,
prodrugs, enantiomers, hydrates, and solvates thereof, such that said subject is treated.

In another embodiment, the invention pertains, at least in part, to methods for
treating a subject for heart failure, congestive heart failure, arrhythmia, diastolic
dysfunction, left ventricular diastolic dysfunction, diastolic heart failure, impaired diastolic
filling, systolic dysfunction, ischemia, hypertropic cardiomyopathy, sudden cardiac death,
myocardial and vascular fibrosis, impaired arterial compliance, myocardial necrotic
lesions, vascular damage, myocardial infarction, left ventricular hypertrophy, decreased
ejection fraction, cardiac lesions, vascular wall hypertrophy, endothelial thickening,

fibrinoid necrosis of coronary arteries, renal dysfunction, liver diseases, cerebrovascular
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R is hydrogen, halogen, or cyano;

R* is hydrogen, alkyl, or cyano;

R’ is hydrogen, halogen, alkoxy, -OSO,-heterocyclyl, -O-arylalkyl, -NR’-SO,-
alkyl, -NR’-C(O)-alkyl, -NR-C(O)-NR’-alkyl, -NR’-C(0)-O-alkyl, haloalkyl, or alkyl
optionally substituted with heterocyclyl, -NR’-SO,-alkyl, -NR'-SO,-haloalkyl, NR'-C(O)-
alkyl, NR’-C(O)-heterocyclyl, -NR’-C(O)-NR’-alkyl, or —-NR’-C(O)-O-alkyl;

R% is hydrogen, alkyl, hydroxyalkyl, -alkyl-OC(O)-alkyl, carboxylate,
alkoxycarbonyl, or arylalkyl substituted with alkyl, or aroyl substituted with cyano and/or
alkyl, or -alkyl-O-aryl substituted with alkoxycarbonyl;

each R’ is independently hydrogen, C4-C,-alkyl, or Cs-Cs-cycloalkyl, and
pharmaceutically acceptable salts, polymorphs, rotamers, prodrugs, enantiomers,
hydrates, and solvates thereof, such that said subject is treated.

In yet another embodiment, the invention pertains, at least in part, to methods for
treating a subject for heart failure, congestive heart failure, arrhythmia, diastolic
dysfunction, left ventricular diastolic dysfunction, diastolic heart failure, impaired diastolic
filling, systolic dysfunction, ischemia, hypertropic cardiomyopathy, sudden cardiac death,
myocardial and vascular fibrosis, impaired arterial compliance, myocardial necrotic
lesions, vascular damage, myocardial infarction, left ventricular hypertrophy, decreased
ejection fraction, cardiac lesions, vascular wall hypertrophy, endothelial thickening,
fibrinoid necrosis of coronary arteries, renal dysfunction, liver diseases, cerebrovascular
diseases, vascular diseases, retinopathy, neuropathy, insulinopathy, edema, endothelial
dysfunction, baroreceptor dysfunction, migraine headaches, or hypertension, comprising
administering to said subject an effective amount of a compound of Formula Il or IV, and
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compound otherwise described herein) is administered in combination with a second

agent.

The term “in combination with” a second agent or treatment includes co-
administration of the compound of the invention (e.g., a compound of Formulae IHV or a
compound otherwise described herein) with the second agent or treatment,
administration of the compound of the invention first, followed by the second agent or
treatment and administration of the second agent or treatment first, followed by the
compound of the invention.

The term “second agent” includes any agent which is known in the art to treat,
prevent, or reduce the symptoms of a disease or disorder described herein, e.g., an
aldosterone synthase associated disorder, such as, for example, hypokalemia,
hypertension, Conn’s disease, renal failure, in particular, chronic renal failure, restenosis,
atherosclerosis, syndrome X, obesity, nephropathy, post-myocardial infarction, coronary
heart diseases, increased formation of collagen, fibrosis and remodeling following
hypertension and endothelial dysfunction, cardiovascular diseases, renal dysfunction,
liver diseases, cerebrovascular diseases, vascular diseases, retinopathy, neuropathy,
insulinopathy, edema, endothelial dysfunction, baroreceptor dysfunction, migraine
headaches, heart failure such as congestive heart failure, arrhythmia, diastolic
dysfunction, left ventricular diastolic dysfunction, diastolic heart failure, impaired diastolic
filling, systolic dysfunction, ischemia, hypertropic cardiomyopathy, sudden cardiac death,
myocardial and vascular fibrosis, impaired arterial compliance, myocardial necrotic
lesions, vascular damage, myocardial infarction, left ventricular hypertrophy, decreased
ejection fraction, cardiac lesions, vascular wall hypertrophy, endothelial thickening, and
fibrinoid necrosis of coronary arteries. Furthermore, the second agent may be any agent
of benefit to the patient when administered in combination with the administration of a
compound of the invention.

Examples of second agents include HMG-Co-A reductase inhibitors, angiotensin
Il receptor antagonists, angiotensin converting enzyme (ACE) Inhibitors, calcium channel
blockers (CCB), dual angiotensin converting enzyme/neutral endopeptidase (ACE/NEP)
inhibitors, endothelin antagonists, renin inhibitors, diuretics, ApoA-l mimics, anti-diabetic
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The term “calcium channel blocker (CCB)” includes dihydropyridines (DHPs) and
non-DHPs (e.g., diltiazem-type and verapamil-type CCBs). Examples include
amlodipine, felodipine, ryosidine, isradipine, lacidipine, nicardipine, nifedipine,
niguldipine, niludipine, nimodipine, nisoldipine, nitrendipine, and nivaldipine, and is
preferably a non-DHP representative selected from the group consisting of flunarizine,
prenylamine, diltiazem, fendiline, gallopamil, mibefradil, anipamil, tiapamil and verapamil,
or, pharmaceutically acceptable salts thereof. CCBs may be used as anti-hypertensive,
anti-angina pectoris, or anti-arrhythmic drugs.

The term “dual angiotensin converting enzyme/neutral endopetidase (ACE/NEP)
inhibitor” includes omapatrilate (cf. EP 629627), fasidotril or fasidotrilate, or
pharmaceutically acceptable salts thereof.

The term “endothelin antagonist” includes bosentan (cf. EP 526708 A),
tezosentan (cf. WO 96/19459), or, pharmaceutically acceptable salts thereof.

The term “renin inhibitor” includes ditekiren (chemical name: [1S-

[MR* 2R* 4R*(1R* 2R")]-1-[(1,1-dimethylethoxy)carbonyl]-L-proly I-L-phenylalanyl-N-[2-
hydroxy-5-methyl-1-(2-methylpropyl)-4-[[[2-methyl-1-[[(2-
pyridinylmrthyl)amino]carbonyl]butyllJamino]carbonyllhexyl]-N-alfa-methyl-L-
histidinamide); terlakiren (chemical name: [R-(R*,S*)]-N-(4-morpholinylcarbonyl)-L-

phenylalanyl-N-[1-(cyclohexylmethyl)-2-hydroxy-3-(1-methylethoxy)-3-oxopropyl]-S-
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The DPP-IV inhibitor can be peptidic or, preferably, non-peptidic. DPP-IV
inhibitors are in each case generically and specifically disclosed e.g. in WO 98/19998,
DE 196 16 486 A1, WO 00/34241 and WO 95/15309, in each case in particular in the
compound claims and the final products of the working examples, the subject-matter of
the final products, the pharmaceutical preparations and the claims are hereby
incorporated into the present application by reference to these publications. Preferred
are those compounds that are specifically disclosed in Example 3 of WO 98/19998 and
Example 1 of WO 00/34241, respectively.

GLP-1 is an insulinotropic protein which is described, e.g., by W.E. Schmidt et al.
in Diabetologia, 28, 1985, 704-707 and in US 5,705,483.

The term “GLP-1 agonists” includes variants and analogs of GLP-1(7-36)NH,
which are disclosed in particular in US 5,120,712, US 5,118666, US 5,512,549, WO
91/11457 and by C. Orskov et al in J. Biol. Chem. 264 (1989) 12826. Further examples
include GLP-1(7-37), in which compound the carboxy-terminal amide functionality of
Arg® is displaced with Gly at the 37" position of the GLP-1(7-36)NH, molecule and
variants and analogs thereof including GLN®-GLP-1(7-37), D-GLN®-GLP-1(7-37), acetyl
LYS®-GLP-1(7-37), LYS'®-GLP-1(7-37) and, in particular, GLP-1(7-37)OH, VAL®-GLP-

1(7-37), GLY®-GLP-1(7-37), THR®-GLP-1(7-37), MET®-GLP-1(7-37) and 4-
imidazopropionyl-GLP-1. Special preference is also given to the GLP agonist analog
exendin4, described by Greig et a/. in Diabetologia 1999, 42, 45-50.

Also included in the definition “anti-diabetic agent” are insulin sensitivity
enhancers which restore impaired insulin receptor function to reduce insulin resistance
and consequently enhance the insulin sensitivity. Examples include hypoglycemic
thiazolidinedione derivatives (e.g., glitazone, (S)-((3,4-dihydro-2-(phenyl-methyl)-2H-1-
benzopyran-6-yl)methyl-thiazolidine-2,4-dione (englitazone), 5-{[4-(3-(5-methyl-2-phenyl-
4-oxazolyl)-1-oxopropyl)-phenyl]-methyl}-thiazolidine-2,4-dione (darglitazone), 5-{[4-(1-
methyl-cyclohexyl)methoxy)-phenylmethyi}-thiazolidine-2,4-dione (ciglitazone), 5-{[4-(2-
(1-indolyl)ethoxy)phenyllmethyl}-thiazolidine-2,4-dione (DRF2189), 5-{4-[2-(5-methyl-2-
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Further anti-diabetic agents include, insulin signalling pathway modulators, like
inhibitors of protein tyrosine phosphatases (PTPases), antidiabetic non-small molecule
mimetic compounds and inhibitors of glutamine-fructose-6-phosphate amidotransferase
(GFAT); compounds influencing a dysregulated hepatic glucose production, like
inhibitors of glucose-6-phosphatase (G6Pase), inhibitors of fructose-1,6-bisphosphatase
(F-1,6-Bpase), inhibitors of glycogen phosphorylase (GP), glucagon receptor antagonists
and inhibitors of phosphoenolpyruvate carboxykinase (PEPCK); pyruvate
dehydrogenase kinase (PDHK) inhibitors; inhibitors of gastric emptying; insulin; inhibitors
of GSK-3; retinoid X receptor (RXR) agonists; agonists of Beta-3 AR; agonists of
uncoupling proteins (UCPs); non-glitazone type PPAR agonists; dual PPARa/ PPARy
agonists; antidiabetic vanadium containing compounds; incretin hormones, like
glucagon-like peptide-1 (GLP-1) and GLP-1 agonists; beta-cell imidazoline receptor
antagonists; miglitol; a,-adrenergic antagonists; and pharmaceutically acceptable salts
thereof.
The term “obesity-reducing agent” includes lipase inhibitors (e.g., orlistat) and
appetite suppressants (e.g., sibutramine and phentermine).
The term “aldosterone receptor blocker” includes spironolactone and eplerenone.
The term “endothelin receptor blocker” includes bosentan.
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wherein:

R'8 R%* R and R* are each independently hydrogen, halogen, cyano,
hydroxy, alkoxy, alkyl, alkenyl, or alkoxycarbonyl;

R* is hydrogen halogen, cyano, alkyl, alkenyl, arylalkyl, heteroarylalkyl,
aminocarbonyl, alkylaminocarbonyl, carboxylate, alkoxycarbonyl, heterocyclylcarbonyl,
aryl, or heteroaryl,

R® and R are each independently hydrogen, halogen, hydroxy, alkoxy, amino,
alkyl, sulfonyl, -O-sulfonyl, alkylamino, heterocyclyl, aminocarbonyl, carboxylate, or
alkoxycarbonyl,
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ef fecti vendﬂmdentbmyaroc@mrpﬁgwdr alfyl, foematlleasRdire 6(6%1?27%13 @yl R* s other than

hydrogen, wherein said effective amount is effective to treat an aldosterone synthase
associated state.
In another embodiment, the invention pertains to pharmaceutical compositions

comprising an effective amount of a compound of Formula 11

R R’
R*
/
R N \
ke

(I
wherein:
R?% is hydrogen or halogen;
R%* is hydrogen, halogen, or cyano;
R is hydrogen, alkyl, or cyano;
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wher ei n: Rl a, R2a, R3a, and R4a are each independently hydrogen,

hal ogen, cyano, hydroxy, al koxy, alkyl, al kenyl, or al koxycarbonyl; Fea is
hydr ogen W& BW8¥H64@yano, al kyl, al kenyl, aryl al kyl, het ecxapeb@ldsydsy

am nocar bonyl, al kyl am nocar bonyl, carboxyl ate, al koxycarbonyl,

het er ocycl yl carbonyl, aryl, or heteroaryl; Rea and Fea are each

I ndependent |y hydrogen, hal ogen, hydroxy, al koxy, am no, alkyl, sutfonyl,
-0-sul fonyl, al kylam no, heterocyclyl, am nocarbonyl, carboxylate, or

al koxycar bony | iSHARbERGRELA GIloh) LEMSREISISoT 0-yslkt IRRLBalk ar yhal ky!
het eroaryfai 41. ai kexycartenyt soffanyt., anyl'’, "&Y/, or audit,
andrfr harQ‘Mt'ﬁgéﬁfq)t%\w—"aNRé?@(‘NR’t%‘yéa'T"R‘“B@f@'&ﬁ&'n“%‘?@@"r%taé{‘ty bers,
prei t hgs, optib6ally @0BstRREY Hith hétdRaYcIM INR 1SE-4iy0 WNROSORASIo@kyl| RISE(CONe
Shi osi 1 H1EE N T G aRBoo gy N B E R RIS T S OBBFTGN di - al kyl o- r ano
G - SKr/ ate, atRParstgayigen aditynh dgaiokyiky t-alkgHOG(EN-akglc yarbyxylate,at | ea-4.ral at
Liiral s pulboulor iR e DL SL G o R B gl e ras
|'s 1, argky.akydlkbO-aykokytiatet oity alkblyeartanyleasl one dt 7-la--7-<-79'h
CunetTh ko wilke Rl b B Y condoe 8
. AespeoSt |y t hyitirtbe protisp dvas et lgpstiope of RiieR™aR™| R4end &fiEis ofher than
hydrogen, wherein said effective amount is effective to treat an aldosterone synthase
associated state.
In still another embodiment, the invention pertains to pharmaceutical
compositions comprising an effective amount of a compound of Formula Il or 1V,
wherein said effective amount is effective to treat an aldosterone synthase associated
state.
The pharmaceutical composition or combination of the present invention can be
in unit dosage of about 1-1000 mg of active ingredients for a subject of about 50-70 kg,
preferably about 1-500 mg or about 1-250 mg or about 1-150 mg or about 0.5-100 mg,
or about 1-50 mg of active ingredients. The therapeutically effective dosage of a
compound, the pharmaceutical composition, or the combinations thereof, is dependent
on the species of the subject, the body weight, age and individual condition, the disorder
or disease or the severity thereof being treated. A physician, clinician or veterinarian of
ordinary skill can readily determine the effective amount of each of the active ingredients
necessary to prevent, treat or inhibit the progress of the disorder or disease.
The above-cited dosage properties are demonstrable in vitro and in vivo tests
using advantageously mammals, e.g., mice, rats, dogs, monkeys or isolated organs,
tissues and preparations thereof. The compounds of the present invention can be
applied in vitro in the form of solutions, e.g., preferably aqueous solutions, and in vivo
either enterally, parenterally, advantageously intravenously, e.g., as a suspension or in
aqueous solution. The dosage in vitro may range between about 10 molar and about
10" molar concentrations, or between about 10 molar and about 10”° molar
concentrations.
The activities of a compound according to the present invention can be assessed
by both in vitro and in vivo methods.
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ce2.44--tarah ka,F-ha, Rl "'",avd. gt-961nter. than. Nritorgan:, anstwhan he

and Ras ) eaChrr%'tKWSbhahﬁé%eEﬁ%w §ét%mb|e18&€ne4’1+né1@@e%tan€r%}mé}a&élverﬁ@t' R5a- R- 52
E, other than droge en Fe"' is alkyl substituted Wth a I and Rch

and. * ar edigRggsion %‘g%‘ﬁo‘é}‘i‘f“i‘%ﬁ HW&E\% agijox rprﬁﬁﬁ‘{y?tlve? ked artibeetgegl one

ol Ryth ' Oégen&nﬂntmﬁ@aSag@nmnédt@mC bglsrag @Bsorpltsey ®ldyirgaigéns! sais\ve anoj tat Ls
eileattve to treat an ai rone synt hase sh th &tee hrti f%_tla. I n
-swat t er RIRFEYIIYRS U9 f Feer ! %teﬁ'?‘a‘ﬁ{‘% NG AR EMUISBRES: Dm pri si ng

an ef f ecthuffersagsintdgraiion agemgpomrmdntef cdatingd Je@edhégng ageh:lhte IﬂaVO’Il,ng Rgentsh

L o eeh WDoRese Dbl BB SHATR: 2oy B WOl S o 0"

hal ogen. ,ordihanyyskilldn thBiarti (see, fariemarinple| Remihgton’s Pharmaceutical Smences 18"
Ed. Mack Printing Company, 1990, pp. 1289- 1329, incorporated herein by reference).
Except insofar as any conventional carrier is incompatible with the active ingredient, its
use in the therapeutic or pharmaceutical compositions is contemplated. Suitable
pharmaceutically acceptable carriers include but are not limited to water, salt solutions,
alcohol, vegetable oils, polyethylene glycols, gelatin, lactose, amylase, magnesium
stearate, talc, silicic aid, viscous paraffin, perfume oil, fatty acid monoglycerides and
diglycerides, petroethral fatty acid esters, hydroxymethyi-cellulose, polyvinyipyrrolidone,
etc.

The pharmaceutical compositions of the invention can be formulated for
particular routes of administration such as oral administration, parenteral administration,
and rectal administration, etc. In addition, the pharmaceutical compositions of the
present invention can be made up in a solid form including capsules, tablets, pills,
granules, powders or suppositories, or in a liquid form including solutions, suspensions
or emulsions. The pharmaceutical compositions can be subjected to conventional
pharmaceutical operations such as sterilization and/or can contain conventional inert
diluents, lubricating agents, or buffering agents, as well as adjuvants, such as
preservatives, stabilizers, wetting agents, emulsifers and buffers, etc.

in certain embodiments, the pharmaceutical compositions are tablets and gelatin
capsules comprising the active ingredient together with

a) diluents, e.g., lactose, dextrose, sucrose, mannitol, sorbitol, cellulose and/or

glycine;

b) lubricants, e.g., silica, talcum, stearic acid, its magnesium or calcium salt

and/or polyethyleneglycol; for tablets also

¢) binders, e.g., magnesium aluminum silicate, starch paste, gelatin, tragacanth,

methylcellulose, sodium carboxymethylcellulose and/or polyvinylpyrrolidone; if

desired
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to treat an anga@ds@rua,ﬁg SBrhhE SRIveSTPRIsAEB@NnEE. The pliarerat eut ici4

T AW AT LR
)ferably ialterarait 1-500 nivi abodt7r193 i n| r ger Vi zr odl, VALK ~7 cto;
hor apet 01 kal 1S ePP el Pt ors g o B BT B BRER ShEMNE it
conposi bLempoond bhibe mammnnrathednmn ohebleieflpzer@eslaqeaoiﬁsmr oilheusppesiows of the
Tts ti e Ao upe Pofe@BPaBhieD dngt ROtk iy S RBSY Bhargr PN 5% §
i nary sk@orhpesitions sxelided faioral abe aiernréparedaedoeding toeay rrraarhhqdvbtnowgtlm@e% | oe
forgeffi €M R+« the manufacture of pharmaceutical compositions and such compositions can

contain one or more agents selected from the group consisting of sweetening agents,

flavoring agents, coloring agents and preserving agents in order to provide

pharmaceutically elegant and palatable preparations. Tablets contain the active

ingredient in admixture with nontoxic pharmaceutically acceptable excipients which are

suitable for the manufacture of tablets. These excipients are, for example, inert diluents,

such as calcium carbonate, sodium carbonate, lactose, calcium phosphate or sodium

phosphate; granulating and disintegrating agents, for example, corn starch, or alginic

acid; binding agents, for example, starch, gelatin or acacia; and lubricating agents, for

example magnesium stearate, stearic acid or talc. The tablets are uncoated or coated

by known techniques to delay disintegration and absorption in the gastrointestinal tract

and thereby provide a sustained action over a longer period. For example, a time delay

material such as glyceryl monostearate or glyceryl distearate can be employed.

Formulations for oral use can be presented as hard gelatin capsules wherein the active

ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium

phosphate or kaolin, or as soft gelatin capsules wherein the active ingredient is mixed

with water or an oil medium, for example, peanut oil, liquid paraffin or olive oil.

Injectable compositions are preferably aqueous isotonic solutions or
suspensions, and suppositories are advantageously prepared from fatty emulsions or
suspensions. Said compositions may be sterilized and/or contain adjuvants, such as
preserving, stabilizing, wetting or emulsifying agents, solution promoters, salts for
regulating the osmotic pressure, and/or buffers. In addition, they may also contain other
therapeutically valuable substances. Said compositions are prepared according to
conventional mixing, granulating or coating methods, respectively, and contain about
0.1-75%, preferably about 1-50%, of the active ingredient.
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rand swedbethemidity conditions. Pharmaceutlcal compositions and dosage forms that comprise
lactose and at least one active ingredient that comprises a primary or secondary amine
are preferably anhydrous if substantial contact with moisture and/or humidity during
manufacturing, packaging, and/or storage is expected.
An anhydrous pharmaceutical composition should be prepared and stored such
that its anhydrous nature is maintained. Accordingly, anhydrous compositions are
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wherein:

R' R* R* and R* are each independently hydrogen, halogen, cyano,
hydroxy, alkoxy, alkyl, alkenyl, or alkoxycarbonyl;

R is hydrogen halogen, cyano, alkyl, alkenyl, arylalkyl, heteroarylalkyl,
aminocarbonyl, alkylaminocarbonyl, carboxylate, alkoxycarbonyl, heterocyclylcarbonyl,
aryl, or heteroaryl,

R® and R" are each independently hydrogen, halogen, hydroxy, alkoxy, amino,
alkyl, sulfonyl, -O-sulfonyl, alkylamino, heterocyclyl, aminocarbonyl, carboxylate, or
alkoxycarbonyl,

R® is hydrogen, alkyl, arylalky!, heteroarylalkyl, alkoxycarbonyl, sulfonyl, aroyl,
aryl, or heteroaryl; and pharmaceutically acceptable salts, polymorphs, rotamers,
prodrugs, enantiomers, hydrates, and solvates thereof;

with the proviso that at least one of R'*-R% is other than hydrogen; and when R*?
is cyano or lower alkyl optionally substituted with cyano, -C(O)-piperidine, amino,
alkylamino, dialkylamino, carboxylate, alkoxycarbonyl, aminocarbonyl, or heterocyclyl,
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In still another embodiment, the invention pertains, at least in part, to compounds

of Formula Il:
R> R
R
/
R N \
\Raq
(I
wherein:

R* is hydrogen or halogen:;

R% is hydrogen, halogen, or cyano:

R is hydrogen, alkyl, or cyano;

R’ is hydrogen, halogen, alkoxy, -OSO,-heterocyclyl, -O-arylalkyl, -NR’-SO,-
alkyl, -NR’-C(O)-alkyl, -NR’-C(O)-NR’-alkyl, -NR’-C(O)-O-alkyl, haloalkyl, or alkyl
optionally substituted with heterocyclyl, -NR’-SO»-alkyl, -NR’-SO,-haloalkyl, NR’-C(O)-
alkyl, NR’-C(O)-heterocyclyl, -NR’-C(O)-NR’-alkyl, or —-NR’-C(Q)-O-alkyl;

R® is hydrogen, alkyl, hydroxyalkyl, -alkyl-OC(O)-alkyl, carboxylate,
alkoxycarbonyl, or arylalkyl substituted with alkyl, or aroyl substituted with cyano and/or
alkyl, or -alkyl-O-aryl substituted with alkoxycarbonyl;
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pharmaceutical compositions, as described above, for the preparation of a medicament
for the treatment of a disorder or disease in a subject mediated by the inhibition of
aldosterone synthase.

Another embodiment of the invention pertains, at least in part, to methods of
treating a disorder or disease mediated by aldosterone synthase in a mammal, by
administering to the mammal in need thereof a therapeutically effective amount of a
compound of Formula (1), (II), (Ill) or (IV), as described above and in the examples.

Another embodiment of the invention pertains to kits comprising, a
pharmaceutical composition as described above, packaged with instructions for use of
the pharmaceutical composition in the treatment of an aldosterone synthase associated
state in a subject in need thereof.

Exemplification of the Invention

The following examples are intended to illustrate the invention and are not to be
construed as being limitations thereon. Temperatures are given in degrees centrigrade.
If not mentioned otherwise, all evaporations are performed under reduced pressure,
preferably between about 15 mm Hg and 100 mm Hg (= 20-133 mbar). The structure of
final products, intermediates and starting materials is confirmed by standard analytical
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al kyl, arylal kyl, heteroaryl al kyl, al koxycarbonyl, sulfonyl, aroyl, aryl,
or heteroaryl; and pharnaceutically acceptable salts, polynorphs, rotaners,
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dissolved in the minimum amount of boiling methanol (17 mL) and allowed to cool slowly
to room temperature. A solid precipitates and after cooling to 0 °C for 30 min, the yellow
solid is filtered off, washed with portions of cold methanol and dried under high vacuum
to give 3-methyl-2-pyridin-3-yl-1H-indole hydrochloride as yellow needles. 'H NMR (400
MHz, MeOD) & ppm (HCl salt) 2.56 (s, 3 H), 7.09-7.13 (m, 1 H), 7.23 - 7.26 (m, 1 H),
7.43 (d, J=8.1 Hz, 1 H), 7.63 (d, J=8.1 Hz, 1 H), 8.14 -8.18 (m, 1 H), 8.74 (d, J=5.8 Hz, 1
H), 8.83-8.85 (m, 1 H), 9.08 (s, 1 H).

Example 2
5-Chloro-3-methyl-2-pyridin-3-yl-1H-indole hydrochloride

Cl

N
/
\ N

N
5-Chloro-3-methyl-2-pyridin-3-yl-1H-indole hydrochloride is synthesized based on the
method described in patent US3468894. (4-Chloro-phenyl)-hydrazine hydrochloride (3.0
g, 16.8 mmol) and 3-propionylpyridine (2.4 g, 17.6 mmol) in ethanol (45 mL) is heated to
reflux for 6 h. The mixture is then cooled to room temperature and added to HCI (4M in
1,4-dioxane, 17.6 mL). The resulting mixture is heated to reflux for 24 h. The mixture is

then cooled to room temperature and the yellow precipitate is filtered and washed with
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Example 3
5-Fluoro-3-methyl-2-pyridin-3-yl-1H-indole hydrochloride

F N —
Y
H

(4-Fluoro-phenyl)-hydrazine hydrochloride is processed according to the procedure
described in Example 2 to give 5-fluoro-3-methyl-2-pyridin-3-yl-1H-indole hydrochloride.
MS (ESI) m/z 227.0 (M+H)".

Example 4
4- and 6-Fluoro-3-methyl-2-pyridin-3-yl-1H-indole hydrochloride

F
[i[:\lg_@ F N\N/
H H

(3-Fluoro-phenyl)-hydrazine hydrochloride is processed according to the procedure
described in Example 2 to give a mixture of 4-fluoro-3-methyl-2-pyridin-3-yl-1H-indole
hydrochloride and 6-fluoro-3-methyl-2-pyridin-3-yl-1H-indole hydrochloride. MS (ESI)
m/z 227.0 (M+H)".

Example 5
4- and 6-Chloro-3-methyl-2-pyridin-3-yl-1H-indole hydrochloride

st R s e Ny

(3-Chloro-phenyl)-hydrazine hydrochloride is processed according to the procedure
described in Example 2 to give a mixture of 4-chloro-3-methyl-2-pyridin-3-yl-1H-indole
hydrochloride and 6-chloro-3-methyl-2-pyridin-3-yi-1H-indole hydrochloride. MS (ESI)
m/z 242.96 and 244.98 (M+H)".
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anal yti cal H N

5-Bromo-3-methyl-2-pyridin-3-yl-1H-indole (5.0 g, 16.7 mmol) and copper () cyanide
(1.9 g, 20.1 mmol) are placed in a round bottom flask which is flushed with N,. N-
Methylpyrrolidinone (40 mL) is added via syringe. The resulting mixture is heated to 200
°C under N, with vigorous stirring overnight. The mixture is cooled to room temperature
and dichloromethane (200 mL) is added. The mixture is filtered through a pad of celite.
The filtrate is washed with 10% aqueous ammonia in saturated aqueous ammonium
chloride. The aqueous phase is extracted with dichloromethane. The combined organic
phase is dried over sodium sulfate and concentrated. The residue is purified by silica gel
flash chromatography (ethyl acetate-heptane, 0:1 to 1:0) to give 3-methyl-2-pyridin-3-yl
1H-indole-5-carbonitrile. "H NMR (400 MHz, DMSO-ds) 5 ppm 2.45 (s, 3 H), 7.45 - 7.60
(m, 3 H),8.06-8.11 (m, 1H), 8.15 (s, 1 H), 8.60 (dd, J=4.8, 1.5 Hz, 1 H), 8.91 (d, J=1.5
Hz, 1 H), 11.94 (br. s., 1 H). HRMS (ESI) m/z 234.1031 [(M+H)" Calcd for C1sH4;Ns3,
234.1031].

Example 7
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nmet hods, e.g., mcroanal ysis and spectroscopic characteristics, e.g., M5,
I R, NMR Abbreviations used are those conventional in the art. Exarrpl el
3- Met hyl - WOR3PPY/Ho#623- y1- 1H-i ndol e hydrochl ori de PCT/EP2009/057947
3- Met hyl - 2- pyri di n-3-y1-1H i ndol e hydrochl oride is synthesized based on the
met hod described in patent U33468894. A flask is charged with
3-propionyl pyridine (1.004 g, 7.279 mmol ), phenyl hydrazi ne hydrochl ori de
(1.010 g, 6.915 nmol) and ethanol (15 nlL). The m xture is heated to refl ux
for 1 h apdngasRFo-bRer 1BV IW8-(Z) \didend) P dragiRe Of the reaction
m xture ?(2515‘?”1_) isbadé,gwil WFEI4M |S/n di ox}gne eqlg,rrL 4 mmol) and the m xture
is heated to refl yxxAfter 3 h, the mxture is concentrated in vacuo. The
solid is dissolvedipnlthe mnimum amunt of boiling nethanol (17 ni) and
allowed to cool slofWly to roomtenperature. A solid precipitates and after
cool i ng tor@)rN mn, the yellowsolid is filtered off, washed with
porti ons ofd net hanol and dried under high vacuumto give

- met hyl - @< i di n- 3 y1 1Hi ndol e hydrochl ori de as yel |l ow needl es 1H NVR
(400M—Iz I\/EOD 6 HCl salt) H, 7.09 - 7.13 (m , 71.23
- 7.26 (n§-Ag_et|4})yr|d7ne4(§ @ 4348 rr][ncphkand14 oroppegglhxqjamge-gydioqqiondg (¢.|jl4 8 14 -
8. 18 (M9 3843 rimdf aletbusplrfted i Bnarol 0 m) 1888 16 fenut. Aflor 19, 081 (5. 1 1.

| Chl - d hi d
S D o o MR Ryt 150 MLy BYR b S el s e Bt 1 Rspieds rah U ot ide: ze

based on Triemiteirdizdofestratcddn vadmomatj &dken UPI46 888 4thanol. The solid is filtered

(4-Chloro e drazine droc ride. (

3- pr opi on%ff)?ﬂfil“y’ﬁ)nﬁg tg k[\aaoltqguvga q‘rq g‘?%@ﬁ%‘? 'S(%E‘C%tn{?at%%%heat ed to

refl ux f_oatryrﬁasla Tﬁléhresmmngsmne |s\saslhbemtbemlaedmbpntsobmicehmmasbmm fatakdadded to
for 24 h. o BGPERER el o iSed R P BBl BB o
precipitate is flltered and washed with and (1C Si three tines to
grveb-cti n2 i.dia-3-id- h "adde 'chlorida as : alONrat M
iTE-Silt (E)j;?}:ﬁ? cgﬁ’%)w&rjr’&%ﬂ %}ﬁ%ﬂe ONnNn ple 3 [loro-3-rnethyl=2-pyr

i n-3-yi -1 FRAs enotrirorrGe I1)k\ lucts-i-enyl)-rnine

hdcchkx: d: :

A flaks is charged with polyphosphoric acid (1.2 g) and N-(4-fluoro-phenyl)-N'-[1-pyridin-
3-yl-eth-(2)-ylidene]-hydrazine (1.0 g) is added. The mixture is stirred with a
thermometer and heated to 160 °C (internal temperature), whereupon the paste is
allowed to cool to 100 °C. Water (90 mL) and ethyl acetate are added and the mixture is
vigorously stirred until a discrete yellow precipitate is obtained. The precipitate is filtered
off and the two phases are separated. The ethyl acetate phase is discarded. The solids
and aqueous phase are combined and 1M aqueous NaOH is added, followed with
chloroform, and the mixture is vigorously stirred until full dissolution. The aqueous phase
is extracted with chloroform and the combined organic phase is dried over MgSO, and
concentrated in vacuo. The residue is purified by silica gel flash chromatography (ethyl
acetate-heptane, 7:3 to 9:1) to give as a brown solid. MS (ESI) m/z 213 (M+H)".

Example 8
(@) N-(4-Bromo-phenyl)-N'-[1-pyridin-3-yl-eth-(Z)-ylidene]-hydrazine hydrochloride
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(ESI ) mz 227.; \-141.-rri-.)+ 'nmote 4 and 6-F luoral-mettry4-2
mciin-3r#-1171- Mlale hydr |arlde F -Fluoro-phenyb-hOrazine hydrochbride
is procesWERYEWH@di ng to the procedure scribed in Exa mdTER0M05T4VE a

m xture of 4-iluaro-3-netny.1-2-pyridin-3-y"-THLinddie rd roch lo ri de aw
6-faJoro-2-srrisayl - 2seadi n-3---0-114-i ndol e hydrochloride. M5 tE. Sij 72221
.9,. xanple 5 - and 6-Chloro-3-niethyl-2-pyirktin-3-0-1H.indoie
hydr ot hi udde ci 3-C h plyrisirisayUaTime hrdnrblrr Fnrasthrrnrctncjta
ttiapmuedure iescribpbad an Exanple 2 to blve a m xture of

4-chl or o- 3-rnet hy1¥2-Wyri di n- B-y1- 1Hj i ndbi e i ydrochl onde and

5-chl or o- 3- net hyl - ridin-3-yi-IFlLI ndel ebydrodritoitde. VS TES m z
242_96 and 244: 1818 Exanple 6 (a) 5-Brono-3-nethyl-2-pyrid n yl Hindole
To a suspensf Ok OfN%- ronmophenyl hydrazi ne hydrochloride (10.00 g, 42.95
mmol ) in anp ous et hanol (200 nL) is added 3-propionylpyridine (7.51 g,
42.95 moP) and the mixture is stirred at reflux for 30 min. 4MHC in

L, 4-di oxaneq (42ich ollorbhoAlAgHd Bzhd Ryt S e 1 b1 SRR (Phivikiatd | s

continued at reflux overni e reaction mxture 1s cooled'wth an

i ce- wat erethoh(2RAdnl) Ffea@ﬂ@p%oaﬁeh’ﬂ%fﬁﬂ'm {&i 8. $&Mmopt BreeBixture isUigated 13 PRt er ed

funnel tocgingastigredfR 0T, 3ocnaiizbyrbor%éwsérdﬂufbé’mﬁateﬂé&thr@dgﬁ 8 shydlépglasori de as a
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Wi t hout famd-bemdxtent/l-patibgmidin{@l-eth-(2)-ylidenel]-hydrazine hydrochloride as a
3- Met hyl ye”g\xsoldd n- 3-yl- 1H | ndol e- 5- car bonitrile

(b) 2-Pyridin-3-yl-1H-indole-5-carbonitrile

N
A

A\

o
A flask fitted with a mechanical stirrer is charged with polyphosphoric acid (15 g) and N-
(4-bromo-phenyl)-N'-[1-pyridin-3-yl-eth~(Z)-ylidene]-hydrazine hydrochloride (18 g) is
heated to 210 °C (oil bath temperature) for 1 h. The paste is allowed to cool to ambient
temperature and 1M aqueous NaOH is added, followed with chloroform, and the mixture
is vigorously stirred until full dissolution. The aqueous phase is extracted with chloroform
and the combined organic phase is dried over MgSO. and concentrated in vacuo to give
5-bromo-2-pyridin-3-yl-1H-indole as a brown solid which is used without further
purification.
5-Bromo-2-pyridin-3-yl-1H-indole (7.0 g, 21.8 mmol) and copper (l) cyanide (2.3 g, 26.1
mmol) are placed in a round bottom flask which is flushed with N,. N-Methylpyrrolidinone
(40 mL) is added via syringe. The resulting mixture is heated to 160 °C under N, with
vigorous stirring overnight. The mixture is cooled to room temperature and poured into
10% aqueous ammonia in saturated aqueous ammonium chloride (300 mL). The
aqueous phase is extracted with dichloromethane (100 mL) five times. The combined
organic phase is dried over sodium sulfate and concentrated. The residue is purified by
silica gel flash chromatography (ethyl acetate-heptane, 0:1 to 1:0) to give 2-pyridin-3-yl-
1H-indole-5-carbonitrile. "H NMR (400 MHz, DMSO-ds) 5 ppm 7.20 (s, 1 H), 7.48 (dd,
J=8.3,1.5Hz, 1 H),7.51-7.55(m, 1 H), 7.59 (d, J=8.6 Hz, 1 H), 8.12 (s, 1 H), 8.25 -
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5- Brono- 3- net hyl - 2-pyridin-3-yl-1Hindole (5.0 g, 16.7 mmol) and copper (I)
cyanide (1.9 g, 20.1 mpl) are placed in a round bottom flask which is

fl ushed WMOR0RZ1568Et hyl pyrrol i di none (40 nl) is added WCA/ER2NGYIGE47 The
resulting mxture is heated to 200 C under N2 with vigorous stirring
overnight. The m xture is cooled to roomtenperature and dichl oronet hane
(200 m.) is added. The mxture is filtered through a pad of collie. The
filtrate is washed with 10% aqueous anmonia in saturated aqueous ammpni um

chloride.g 3dgn aﬂH)eelas% @@ey&a 8l $.58% A apteel W, Ub1 divghi e oeth@nen). The conbi ned
organi ¢ phase er SOdI um sul fate and concentrated. The residue is

purified %§M§| Eﬁﬁé“/ﬁé?o 9‘?6(%[@"15%} SRiedde cpaNs(A0RA Shcet at e- hept ane, 0:1 to
1:0) to give 3-nethyl-2-pyridin-3-yl1Hindol e-5-carbonitrile. 1H NVR (400
MHz, DVBQ-d6) 5 ppm2.45 (s, 3 H), 7.45 -7.60 (m 3 H), 8.06 - 811 (m 1
H, 8.15( 89 "8.60 (dd, J=4.8, 1.5 Hz, 1 H), 8.91 (d, J=1.5 Hz, 1 H),
11. 94 (br1- BSnzylir’rH)thyI BIRNEdi6 BSI) HAhdol@34. 1031 [ (MrH) + Cal cd for C161- 111N3,
234.103'1]. Exanple 009/ 154461P- C. MC72669/ O.: 7TW-(4-F |

atrofitenyl tali Ipyrid in-art_nel -hydrazbe |etQpyr rorre, end.
rizeifiis if/bviazine.... nitdrQtriltinlie_ 65 44 3.43 witridi) are
artnyeseS el t .%ta 7t]m‘J argtbBi pJttt rem _ After rt. kirHQA in

i di raxane, imL, ¥00 n-Jrnoi) is added and the mixture is 'heated ito
m xture Ls concentrated in vacua and taken op In a little
teruij 3nd washed with ethanol tostrie a irelinvsoffcli

ret oxi koririss

Ar |l and] sdi @

[ft*t Eitate concentrated toire-Ta. 7'7

reddnflfl -iri ndt a-e ct| S are
Comorest EHRTMF2 RIS bile Bigfoen Rl R He, L onD P A Eh TR, "
- Fl uor : D-susp@weddn rﬁHSlL:% mLﬁ hd@&)odmbto@é’d KHWDS (0.5M in toluene, 2mL 1 mmol)

por yphr 0%? a{jﬁ%ot %r%\gé{e %M@é&o‘f“n%bgﬁl stlto Fefdta{%dglrb &Murg 1; s%b at |ro\3’ tri-

-et h-( ratrfel.**b. 2.
er monmet ertempdraheamd 5tnmn Megeupo( utu$ @weeﬂd in éherice-waler bathr @qszprasiet eits

(0.093 g, 0.534 mmol) is added dropwise. After 3 h, additional benzyl bromide (0.046 g,
0.267 mmol) is added, and upon reaction completion, the mixture is quenched with 1M

aqueous HCI and diluted with ethyl acetate. The aqueous phase is extracted and the
combined organic phase is dried over MgSQ,, filtered and concentrated in vacuo.
Purification of the residue by silica gel flash chromatography (dichloromethane-
methanol, 99:1) affords 1-benzyl-3-methyl-2-pyridin-3-yl-1H-indole as a pale yellow solid.
"H NMR (400 MHz, MeOD) & ppm 2.18 (s, 3 H), 5.19 (s, 2 H), 6.69 - 6.71 (m, 2 H), 7.01 -
7.11(m,5H),7.21(d, J=8.1 Hz, 1 H), 7.37-7.41 (m, 1 H), 7.52 (d, J=7.8 Hz, 1 H), 7.67
-7.70 (m, 1 H), 8.36 (s, 1 H), 8.43 - 8.45 (m, 1 H). MS (ESI) m/z 299 (M+H)".

Example 10
3-Methyl-1-(5-methyl-isoxazol-3-yImethyl)-2-pyridin-3-yl-1H-indole hydrochloride
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|l owed to cool to nc C War 196 nL) and ethyl arteitat, are added and the
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I ydi reaksehydr eshaé]gj'tlrl de 009/156462PCUE111 097| 157 sol ut'i on of

4- br omopHelY AB ohyrArasameshy -gemathy-isgyazaig( Qﬁ%tgioﬁ”r‘n“rﬁ?l‘hfcﬁ?ous rrd

gi aci, CQéa&l@n m.xtuae.s%rr&nor @Brhnmlehrquamed mutntsytrufa_ed érnmbmafrﬁrhtonﬁa 911 rid
t nct trx--- |tonJ af tha.t nszl kﬁ&tered Wass

Lot e sdluigp'apd R abetaten TS oA B aE i ere pgr Rl

oyer hi gntdra a@hwentrated in vacuo. The residue is purified by reverse phase HPLC with Xbrldge

as = ow ST REES TR Ao O 1% atbpiisdi et Baestary R ferlr PNy o\ n 111
i | asW f f i reethyW1- ¢5+mathylus;@dahola-yh(naihyl 2giyridin-alyl-1H-inddldprodu&-adfatdoloyle 5

ressibroi (gil\./\ii'ﬁe é)lﬁ's dissolved in diethyl ether and few drops of concentrated HCI are added.
The volatiles are removed in vacuo and the reside is lyophilized to afford the product as
a yellow solid. "H NMR (400 MHz, MeOD) & ppm (HCl salt) 2.30 (s, 3 H), 2.31 (s, 3 H),
5.30 (s, 2 H),5.67 (s,1H),7.18 (t, J=8.0 Hz, 1 H), 7.27 (ddd, J=7.6, 1.1 Hz, 1 H), 7.45
(d, J=8.1 Hz, 1 H), 7.56 - 7.69 (m, 2 H), 7.99 (dt, J=8.0, 1.9, 1.8 Hz, 1 H), 8.56 - 8.68 (m,

2 H). HRMS (ESI) m/z 304.1440 [(M+H)" Calcd for C1oH:sN5O, 304.1450].

Example 11
4-(5-Chloro-3-methyl-2-pyridin-3-yl-1H-indol-1-ylmethyl)-benzoic acid methyl ester

Cl

N\
\

/
N N

O
/

To a solution of 5-chloro-3-methyl-2-pyridin-3-yl-1H-indole hydrochloride (Example 2,
558 mg, 2.0 mmol) in THF (20 mL) is added 0.5 M KHMDS in toluene (8.8 mL, 4.4
mmol) and the mixture is stirred at room temperature for 30 min, whereupon 4-
bromomethyl-benzoic acid methyl ester (916 mg, 4.0 mmol). The reaction mixture is
stirred for 3 h. Methanol is added to quench the reaction and the solvents are removed
in vacuo. The residue is purified by flash chromatography with 1-3% methanol in
dichloromethane to give 4-(5-chloro-3-methyl-2-pyridin-3-yl-1H-indol-1-ylmethyl)-benzoic
acid methyl ester. MS (ESI) m/z 391.3 and 393.3 (M+H)".
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| or ono- phenyl) 4V-D
-pyfran-1-'3111-Wiifkl)--1fte?r&J)-hlytraaaarehhylahr,hlizr.iitie lated to
210 C (oi WhHtH1IS6¢per at ure) for k The p5Ste As awed t o PEarER200905Mi4@Nt
-nperature and 1M aquenas |'Ve-ON As aok.,4-4 L&wved Thchiarafaim and The
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10% aqueous g Ao saturated ai na9021.5 amphi pm chl or.de 131)0 ). The
3queous . F < i i i i i i
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at ar gas/ b>4,

1 ed" by we.1l.111,2,Sit tom

»14. 2. .rata.te...-heVaDe.,,il1.1. ta tat to, give_

2 -p_vidi y,f, 1Hindol e-5-carbonitrile. 1H NVR (4013 WHz, |IDEVIS. 0-1a
ndrn_ Tat (S, 1' H, 146 J=8.3, 1. 5 .Hz, 1 .H.. 7.51 75506\1Hy759
id, 11H),.'8712 s. FP.15.-25 - 009/ 156462PCl TEEZWL9A157- 94 (m 1 , 8.569

i uor ?14ﬁ?h5tub%%@n9%-f'uﬂ%—% st iof g Rp et éia#&“’?eg“ o

4) and 4- bromomethyl ben20|c aC|d methyl ester are processed according to the method

described in Example 11. Separation of the regioisomers is done on an X-Bridge RP18

eluting with a 30-70% gradient of acetonitrile in 0.1% NH,OH to give 4-(6-fluoro-3-

methyl-2-pyridin-3-yl-1H-indol-1-yImethyl)-benzoic acid methyl ester. '"H NMR (400

MHz, CDCl3) 6 ppm 2.30 (s, 3 H), 3.90 (s, 3 H), 5.22 (s, 2 H), 6.86 (dd, J=9.8, 2.1 Hz, 1

H), 6.93-7.00 (m, 3H), 7.34-7.38 (m, 1 H), 7.55-7.61(m, 2 H), 7.90-7.92 (m, 1 H),

7.92-7.94 (m, 1 H), 8.59 (dd, J=2.3, 0.9 Hz, 1 H), 8.63 (dd, J=4.9, 1.6 Hz, 1 H). HRMS

(ESI) m/z 375.1498 [(M+H)" Calcd for Co3H0FN,O,, 375.1509].

Example 13
4-(4-Fluoro-3-methyl-2-pyridin-3-yl-1H-indol-1-ylmethyl)-benzoic acid methyl ester

F

0O
/

The method described in Example 12 also yields 4-(4-fluoro-3-methyl-2-pyridin-3-yl-1H-
indol-1-ylmethyl)-benzoic acid methyl ester. MS (ESI) m/z 375.2 (M+H)".
Example 14

3-(5-Chloro-3-methyl-2-pyridin-3-yl-1H-indol-1-ylmethyl)-benzonitrile
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| et hyl - 2- pyri di n-3- A-1H i ndol e hydrochloride fEl xamole 1, 0.119 g. D44b
mdtlis peitd i nTHFAI 3nli WRI canfed fn C"C KIIMDS 07.5Min toluene, 2
m.., 1 nW8t3009HeH62r ecl . d9- 97s99. - csk, - , thenali orjt 99 HATVEP2kod0swar ed. ant
tie_ mxture is stirred at roomiperature for 15 nSr, |iberetpidn. "it is
fitted hi ate Cmwater terri. Sena? trarride 093 g, 0.534 nutool) is added
dro.ovvise. After-6'n. additionditenzy-eprorrireetti2u46 67 mmol) is added-
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EC/ nt-ind diluted with iatnivi aerate The aqueous phase is extracted and

) ase k shed over /43-509 filtered and concentrated
—then:Rs:literornatinrl32( (1/21-124idcrieffrar- eth
anal, 99:1) i nzyI B- nel nyl-2-pyritiinz:5-91-41-H9n6di e as -a pa
ie-y-dirucars-dirpi. I NWVR (400 MHz. MeaD) 6 ppm 2. 18 (s93
ri),--5-s8241 i(. 699 -167/41-1itnmB2- 11 (m 5 H), 71211d, J=81 Hz, 1 919
7,37- 7141 (i 1 H, 7.52 61, .1=7.8 Hz, H, 7.87 770 (m, 1 H., 8
2t319_ 1 911" -43 - 8.45 O. h| IVB. LS|re&299(IVHrH|+ xanple 10
- Met hY1- 13-Bhied- anelun)&124p>yamd43%1M-mmﬂ@Wdr&Mpwé«Eiam;ﬂ&zﬁdrﬁﬁlnm 6lle-

trydrodlrwrtre s charged w th th dj.n-3-y1l-1H i ndol e
nydr oonit o AR R sisratite of 83l E ithag go sl et coo g
to 0 C KHI\;@@\(e(B -&- cbbllorc»?;tmd;tbﬁmepynmm& -yit1 H-Dd @98y Imethlyl)-beszamilded 'NYIR he

m xture i r nat fgr, in,,—$el]o ddi tion of
3- br ormrre(tﬁgéifh_% nmet h pﬁ%%@@é |_fz}oél‘!igel gH)gP%W%ﬁ-{)?)HZ #ﬁ@ 7lrj‘)g'a t?on
mxture itd), §t1|8r(dd3d’—86r20 Hg, h H)t heéh(dguehe hied! W), tm36s@Atdsr dthad 1dhmBAY um

chlori de pgh i i, 353 @XHapled W v 81 fhydy ot @5 & TRa 795 gRaI0 aver is

dried over SOdIU ‘concentrated i'n vacua ‘The residue i's purified

by rever sid). Bregded, HPE(‘: WotHe. Xibbi HEMSSHRSEI /2308 108 1(Mrrh) ricdioD. 1% aqueous
NRIOH in %ﬁ%@mstggglﬁ»]g]’ adientto afford 3-

in vacua Iri

nmet hyl- 1- met hyl - i soxazol - 3-yl met hyl ) - 2- pyridin-3-yl-1Hindol e product as
a colorless oil. The oil is dissolved in diethyl ether and few drops of
concent r at,egh are added. The volatiles are renoved in vacuo and the
reside is ized to afford the product as a yellow solid. 'H NVR (400

op
MHz, I\/EOD’)-(%F'WM?(Heihyls%rpyr)d'%ﬂwFd@doewvneﬂz")s)ﬁn(@“t”@ heirochlogde (s, 2 H),
5.67 (s, 1 H, 7.18 (t, J=8.0 Hz, 1 H), 7.27 (ddd, J=7.6, 1.1 Hz, 1 H),
7.45 (d, J=8._1 7.56 - 7.69 (m 2 H, 7.99 (dt, J=8.0, 1.9, 1.8
Hz, 1 H, 8. y 2 H. HRVS (ESI) mlz 304.1440 [(M+H) Cal cd for
C191- 118N3p ™3 -N Exanpl e 11
4- (5-Chl oro- 3- rret yl -2-pyridin-3-yl-1Hindol-1-yl nethyl)-benzoic acid
met hyl est a solution of 5-chloro-3-nethyl-2-pyridin-3-yl-1Hindol e
hydr ochl ori de anple 2, 558 ng, 2.0 mol) in THE (20 nl) is added 0.5 M
KHVDS in toluene (8.8 nL, 4.4 mmol) and the m xture is stirred at room

t emper at ufify hAlurBr 4T SMIBIEYARy A2 pIARBIRS AlaRAVERFIREE LRy | est er

(916 ny, 4.0 ). The reaction mxture is stirred for Met hanol is
added to ﬁ@@ﬁ@rprﬁfﬁemp@abt?qnéﬁmﬁ'iwrﬁW@C%Wea@@%rd@eéo F@rf’ﬁ@i@@fj i’?ﬁc()%‘%fh'ﬁ The

residue impxapipld 14, @épaaét.&h 88the FdYiBAIRYsaiRAY oWialdhirhted PO EIRARPNitH N

di chl oronet hane to
4- (5-chl dept aé‘erf%‘m‘i 3”2' Apqu res£0 9‘1”913—’1‘??88? F?LV”Q'I”H%Y'hW U‘dB'e%&'B'ieE‘me d
net hyl estedonitfie. ("HIINMRMEG Mai V80 BOBpd (HOIAItF2.23 Esgarﬁo)l 8412, 2 H)

A4-(6- Fluat ge 37 BBV VL1 601 .37 745 ey o8 LRI biorsee i
J=6.3 Hz, 1 H), 8.17 (d, J=7.3 Hz, 1 H), 8.75 - 8.82 (m, 2 H). HRMS (ESI) m/z 342.1405
[(M+H)" Calcd for CysHq7FN5: 342.1407]

Example 16
3-(4-Fluoro-3-methyl-2-pyridin-3-yl-1H-indol-1-yImethyl)-benzonitrile hydrochloride
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O The m xture of 4- and 6-fluoro-3-nethyl-2-pyridin-3-yl-1Hindol e

hydr ochl ori de (Exanple 4) and 4-brononet hyl -benzoic acid nethyl ester are

processedWEcWBYHoG t o t he met hod descri bed i n Exanpl e PUCT/EBeparw@Erison of

the regioisonmers is done on an X-Bridge RP18 eluting with a 30-70% gr adi ent

of acetonitrile in 0.1% NHAOH to give 4-(6-fl uoro- 3-

nmet hy1l- 2- pyri di n-3-y1l-1Hindol-1-yl nmethyl)-benzoic acid nethyl ester. 1H

NVR (400 MHz, CDCI3) 6 ppm2.30 (s, 3 H), 3.90 (s, 3 H, 522 (s, 2 H),

6.86 (dd, J=9£8, 2.1 Hz, 1 H, 6.93 - 7200 (m 3 H, 7.34 - 7.38 (m 1 H,

7.55 - 7.61 (Iq 7.90 - 7.92 (m 1H, 7.92 - 7.94 (m 1 H, 8.59 (dd,
\ (dd, J=4.9, 1.6 Hz, 1 H. HRVM5S (ESI) nlz 375.1498

H2OFN202, 375.1509]. Exanple 13

4- (4-Fl uor o- 3 rret )yl - 2-pyridin-3-yl-1H i ndol-1-yl net hyl ) - benzoi c acid

met hyl esfel e met hod described in Exanple 12 al so yields

4-(4-fl uoro- hy1l- 2- pyridi n-3-y1l-1H ndol- 1-yl net hyl)-benzoi ¢ acid nethyl

ester. M5 (ESI z 375.2 (M+H). Exanple 14

3-(5-Chl Qi |l e

> 156481;@&3% xR BM a%d %yffubFU @n{émyitz §bhdum§ce,h@1 .gdﬁ@%hr&e@@@m%é L ondo

"ticarridb raéd\l?rt?r@'T‘SmeWM'nQﬁ”ﬁW"t“tﬁeﬁfﬁ@Fﬁcie‘éﬁﬁé’ %?P%rétnéé%tm ’H‘thd%mg%ﬂ iNt-2 the

rrrethed 1d efl ﬁF@iaﬂWbﬁhé‘r@hdi%mers is done on a Chiralcel® OD eIutlng with

3-15-chlram 3-nmeati | - 2- ovendi n-3-#14H-rado/ - fitatet hsCQoerrzerthdia. 'H MAR

) Mz, MsBjEnessopioRanokd] éog'ée%KH‘UO@&@G@V'&RW'W pg-fraindglylmefpl- 1 H)

7.14 7?s, tienzd&tnfal(m\n\/lR)A:@)ﬂHz DMS8IZds) & pOVINMEI salt) 2B (s, IStHY, B.47 (s, 11 Y6 7

L 4r9, - ( 1) 3 726
1.--" 104, ‘%75@’ 111"4 ]7592'#éd' H). 1@6 %«R’lvga(ﬁy @51% %@éq’fibyﬁ ‘sz‘??\jﬁﬁf Cat hel
KAr Ri 7CL D'FB5B42 13:07.7 Blep! B), TH6 (d, J=7.6 Hz, 1 H), 7.81 (dd, J=7.2, 5.2 Hz, 1 H),

8.18 (d, J=7.3 Hz, 1 H), 8.79 (br. s., 2 H). HRMS (ESI) m/z 342.1407 [(M+H)" Calcd for

C22H17FN3.' 3421407]

Example 17
4-(5-Chloro-3-methyl-2-pyridin-3-yl-1H-indol-1-ylmethyl)-benzonitrile

Cl

N\
(W

N

A
N

5-Chloro-3-methyl-2-pyridin-3-yl-1H-indole hydrochloride (Example 2) and 4-
bromomethyl-benzonitrile are processed according to the method described in Example
11 to give 4-(5-chloro-3-methyl-2-pyridin-3-yl-1H-indol-1-ylmethyl)-benzonitrile.

'H NMR (400 MHz, MeOD) & ppm 2.28 (s, 3 H), 5.42 (s, 2 H), 6.98 (d, J=8.3 Hz, 1 H),
7.20 (dd, J=8.6, 2.0 Hz, 1 H), 7.34 (d, J=8.8 Hz, 1 H), 7.55 (dd, J=7.8, 5.1 Hz, 1 H), 7.57
-7.62 (m, 2 H),7.66 (d, J=2.0 Hz, 1 H), 7.84 (dt, J=7.8, 1.9 Hz, 1 H), 8.50 (d, J=2.0 Hz, 1
H), 8.60 (dd, J=4.9, 1.6 Hz, 1 H). HRMS (ESI) m/z 358.1120 [(M+H)" Calcd for
C2H17CIN3: 358.1111].

Example 18
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6-F | uo ro-3-nethyl-2-pti

n23-y1-1W nObl- 1-yl nOx hytil oenzotiftflrettytiottircn'rba |le mxture 0O( 4-
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rdt trie. £ @\l Ir—'ﬂgyndlrf ﬁ-’&/ﬁ1l$—ﬁfd5l1-y%e%%ll benizoﬂn‘:ﬂ:lle'hyéroﬁ;ljrlohd@ES - 7. 06 (m
727 SF, | Ky, 4110., 2 1H)), 77 a-7(Pa, 1 H, 17

fd J= 7,3 kiz" B 75 - B 82 fm 2 H 1.HR STESI) nRz- 3212 12f||5 (M FH) +

Cal cd for NS: 3421407] Eat zpvpdl e 3-(4-Fluardi-

Pt-7"VNa'r pde\ 1) 09/ 156462PCT/ EP2009N5"947 m xture of 4- apt

6-fluctro&rd pOrklirr-3-11-1H hl oSe hrettottlankal e r _Exanpl e nd

3-brononet hyl - bgnzorritdi e are processed anuording' rotreirret rue

trescfl usrot |l e 11. Separation of the redi O soners is done on a

thirdiudr Vi dirtry vittri tane-iscorccenol 471 ha dive

3-(4-fluorgs3- rrethy( 2-pyrialn-3-yi-fhl-fnal oi -

zeal : 47. 1R Nhig,1"N. Y. 1Wz , 01.-/n3.-a'4"t 94111 (HO s,a(ti, 2.33 (5. 3

H" 5 4 le’(eSmlxtuze 51'4 and 6- ﬂuoro 3-methyl-2- q%;ndm -3-yl-1H-indole hydrochlonde (Examj)l

rztemt H|t "2W- 7.34 4 =L 7THz @ 715 Hz_ 1
ocT e brpmometyl- el e7arg Pigqpsseg gegording o e ethqd %Scr'@edrg (Pr s

2 H. HRl\§<afrrE>‘ﬁ;1)1 mep&@ﬂan 3hOTebidriters Bctioht bh @ICHAalk3I* B Euangven 17

5- Cnl ord- 3ep a -|sopropanol 4{“1 [c]c; é‘l\(/jéq-(j'ﬂtﬁ)r}g%hr?{ethaafpzyer}lrdm- -yl%-indol-1-ylmethyl)-

benzonitrile. "H NMR (400 MHz, DMSO-ds) 5 ppm (HCI salt) 2.34 (s, 3 H), 5.46 (s, 2 H),

6.87 (dd, J=11.4,7.8 Hz, 1 H), 6.96 (d, J=8.6 Hz, 2 H), 7.11 - 7.20 (m, 1 H), 7.29 (d,

J=8.1Hz, 1H),7.68(d, J=8.3Hz, 2H),7.72-7.80 (m, 1H),8.05-8.14 (m, 1 H), 8.71 -

8.79 (m, 2 H). HRMS (ESI) m/z 342.1407 [(M+H)* Calcd for Ca,H,,FN3: 342.1407].

Example 19
4-(6-Fluoro-3-methyl-2-pyridin-3-yl-1H-indol-1-ylmethyl)-benzonitrile

The mixture of 4- and 6-fluoro-3-methyl-2-pyridin-3-yl-1H-indole hydrochloride (Example
4) and 4-bromomethyl-benzonitrile are processed according to the method described in
Example 11. Separation of the regioisomers is done on a Chiralcel® OD eluting with
heptane-isopropanol 4:1 to give 4-(6-fluoro-3-methyl-2-pyridin-3-yl-1H-indol-1-ylmethyl)-
benzonitrile. "H NMR (400 MHz, CDCls) & ppm 2.30 (s, 3 H), 5.22 (s, 2 H), 6.83 (dd,
J=9.7,2.1Hz, 1 H),6.93-7.01 (m, 3 H), 7.36 (dd, J=7.6, 5.1 Hz, 1 H), 7.49-7.63 (m, 4
H), 8.56 (d, J=1.3 Hz, 1 H), 8.64 (d, J=3.5 Hz, 1 H). HRMS (ESI) m/z 342.1390 [(M+H)"
Calcd for CyoHi7FN3: 342.1407].
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N - Chl oro- 3-raet hyi - 2- pyr kAn- 3- 0- 1H Andal e hydrochl oride 1. E. xarnple 2)
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descri bedWOn20p(tepi2e "i to 9: Ns PCT/EP2009/057947
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7.55W 1=7.8, 51 Hz, 1 .H), 7.57 7.62 Igt,2 H, 7 .RZ ,rnan H, 1 14,),,

7.84 (eitgyx 792@" 1 9 Hz H, 85D (d, ',1=9.1) Hz, | H), 8.60 (Si J=4.9"
if" .11z ESI) rai z 350. 1120 (fritly Caerel for C22' H17tI N

3:1. Exanpl 4@“"?@3”%@?‘1 ﬂ@b@ﬂEﬁ?WO@PX@S‘?&M‘ﬁ%”&H'@a 3-ntetyl --2-pyn
1-3txi lritet hyt 1pani rM hydrochi k5YI Ve /- N dr-2prd(ExarrpI e nd
4-IapprOX|a .R=e(sclto le. ate. ritroras.."est. ejnrrthcjfa the. rn
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) Mltiting tane-iswortlackol 4:110 give

4- (4-fl oaro- 3- me hy4 2- pyhdln Biii-TH inticti-21-91netnYO- izonitrile. '"H

NVR (400 MHz /EAt SO-P6) 6 ppm {HO salt) 2.34 fs" 3 H 5.46 (s,, 2 Ht, 7
al, -.1=1.1) 7 a4ldl.,./=8.tiHn !l .- 7.26 (inH.,7.29 3.1,7.5aditll-ra-
, 2_ KO, \-7 86(ri"1Hi,,6305hp"|' H. 6. 71' - "9 (at. 2 .H).
.H RrvIS t&S?J‘) .ritz 342.. 1407 KMHLI,i"' Caich "tor |"' _;;iH,;12N3:
'342.1 407k/l .

-Methyl-2-pyridin-3-yl-1H-indole hydrochloride (Example 1) and 1-bromomethyl-4-

methanesulfonyl-benzene are processed according to the method described in Example
11 to give 1-(4-methanesulfonyl-benzyl)-3-methyl-2-pyridin-3-yl-1H-indole. "H NMR (400
MHz, MeOD) & ppm 2.33 (s, 3 H), 3.08 (s, 3 H), 5.46 (s, 2 H), 7.08 (d, J=8.1 Hz, 2 H),
7.18 (t, J=7.3 Hz, 1 H), 7.24 (t, J=7.6 Hz, 1 H), 7.34 (d, J=8.1 Hz, 1 H), 7.55 (dd, J=7.8,
4.8 Hz, 1 H), 7.68 (d, J=7.8 Hz, 1 H), 7.81 (d, J=8.3 Hz, 2 H), 7.85 (dt, J=7.8, 1.9 Hz, 1
H), 8.52 (d, J=2.3 Hz, 1 H), 8.59 (dd, J=4.9, 1.6 Hz, 1 H). HRMS (ESI) m/z 377.1318
[(M+H)" Calcd for CyoHy1N,O,S: 377.1324].

Example 21
5-Chloro-1-(4-methanesulfonyl-benzyl)-3-methyl-2-pyridin-3-yl-1H-indole

Cl

\
\_{

N

5%
0

5-Chloro-3-methyl-2-pyridin-3-yl-1H-indole hydrochloride (Example 2) and 1-
bromomethyl-4-methanesulfonyl-benzene are processed according to the method
described in Example 11 to give 5-chloro-1-(4-methanesulfonyl-benzyl)-3-methyl-2-
pyridin-3-yl-1H-indole. "H NMR (400 MHz, MeOD) & ppm 2.29 (s, 3 H), 3.09 (s, 3 H),
5.46 (s, 2 H), 7.20 (dd, J=8.6, 2.0 Hz, 1 H), 7.34 (d, J=8.8 Hz, 1 H), 7.53 — 7.57 (m, 1 H),
7.66 (d, J=1.8 Hz, 1 H), 7.79-7.84 (m, 1 H), 7.86 (dt, J=7.9, 2.0 Hz, 1 H), 8.52 (dd,
J=2.3, 1.0 Hz, 1 H), 8.61 (dd, J=5.1, 1.8 Hz, 1 H). HRMS (ESI) m/z 411.0927 [(M+H)"
Calcd for CyH20N20,SCl: 411.0934].
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(109/ 156488008 24& 1110119/657"94 T pre 20 Meth

anesu) i OrM{RBEY Ry-BanA¥B-BnAdthid=pwridink3-yir1 Hhindidid +9drodidridesi kr (t ake

erhyl-2-pyrdni-?)211-1, Yrint-thbl nytrortblrent

(F2lidinmlie..1,),9.nr/1,1. -ftrinunrsnetriqr4.- hanesul fonyl-bei. /zene. ere

processed accordi A\ be Tcet hacfi Liescribell An Exarrpl e ,0 give

14471 rr et hgrresui fardd- bei K( yl)-3-nNoti by4- 2- oyei di n- )(1 1H AndoJe..rg. M
"R : 400 zD) 6 ppm 2.33 (s, 3 H), 1113 ($, 3 H), 5.46 (8,, 2 .170, 7.0B

1c if=.8. &\\z /H),. B&&, 3=7V11-44((ii., L=9,1. H,, 7 34, (el , 147

, 1),,(efd, 1=7. )46, T.-WO, L=7, 9®6,-,1; TA 10, 8.59 iitt,
,J=2.3H), 8.59 (Joi~7J=4.9, 1.6 .H7, .1-J).tF(5.1).critz Ate:la:18
+H') +

1 H)+C. all\(/le%ylgpyrldm?;y?%l%?nld\o eor?y%rsoch%Zlge (Elx?é?n4e1)a2n?j'710b2en%)%oxy-4-

bromomethyl-benzene are processed according to the method described in Example 11
to give 1-(3-benzyloxy-benzyl)-3-methyl-2-pyridin-3-yl-1H-indole. "H NMR (400 MHz,
MeOD) & ppm (HCl salt) 2.31 (s, 3 H), 4.91 (s, 2 H), 5.28 (s, 2 H), 6.37 (s, 1 H), 6.45 (d,
J=7.6 Hz, 1 H), 6.82 (dd, J=8.2, 2.1 Hz, 1 H), 712 (t, J=<7.8 Hz, 1 H), 7.16 - 7.22 (m, 1
H), 7.22-7.38 (m, 7 H), 7.61 (dd, J=8.0, 5.2 Hz, 1 H), 7.68 (d, J=7.8 Hz, 1 H), 7.85 (dt,
J=8.0, 1.8 Hz, 1 H), 8.46 (d, J=1.3 Hz, 1 H), 8.60 (dd, J=5.1, 1.5 Hz, 1 H). HRMS (ESI)
m/z 405.1969 [(M+H)" Calcd for CasHasN,O: 405.1967].

Example 23
(a) 5-Formyl-2-methylsulfanyl-benzonitrile

A flask is charged with 5-fluoro-2-formyl-benzonitrile (0.200 g, 1.34mmol), potassium
carbonate (0.371 g, 0.268 mmol), sodium thiomethoxide (0.142 g, 2.01 mmol) and DMF
(20 mL). The mixture is stirred at room temperature for 10 min, then diluted with ethyl
acetate and washed with water. The organic layer is dried over sodium sulfate and
concentrated in vacuo to afford 5-formyl-2-methylsulfanyl-benzonitrile as a yellow color
solid. 'H NMR (400 MHz, CDCls) & ppm 2.64 (s, 3 H), 7.41 (d, J=8.3 Hz, 1 H), 8.01 (dd,
J=8.5, 1.9 Hz, 1 H), 8.07 (d, J=1.8 Hz, 1 H), 9.95 (s, 1 H).

(b) 5-Hydroxymethyl-2-methylsulfanyl-benzonitrile
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Irpdnielagerfis Ki¢d otef BGIiYm sulfate and concentrated in vacuo to afford 5-
hydroxymethyl-2-methylsulfanyl-benzonitrile as a white solid. ‘H NMR (400 MHz, CDCls)
O ppm 2.57 (s, 3 H), 4.70 (d, J=5.1 Hz, 2 H), 7.33 (d, J=8.3 Hz, 1 H), 7.53 (dd, J=8.3, 1.0

Hz, 1 H), 7.62 (s, 1 H).

(¢) 5-Hydroxymethyl-2-methanesulfonyl-benzonitrile
HO

N

S5=0
o

A flask is charged with 5-hydroxymethyl-2-methylsulfanyl-benzonitrile (0.866 g, 4.86
mmol) in a mixture of MeOH (10 mL) and water (10 mL). Oxone (7.47 g, 12.16 mmol) is
added and the mixture is stirred at room temperature for 16 h. The residue is acidified to
pH 1 using aqueous 1M HCI and then extracted with dichloromethane twice. The organic
layer is dried over sodium sulfate and concentrated in vacuo to afford 5-hydroxymethyl-
2-methanesulfonyl-benzonitrile as a white solid. 'H NMR (400 MHz, CDCl5) & ppm 3.28
(s, 3H),4.89 (s,2H),7.80(d,J=8.1Hz, 1H),7.95 (s, 1H), 8.18 (d, J=8.1 Hz, 1 H).

(d) 5-Bromomethyl-2-methanesulfonyl-benzonitrile
Br

N

\S\

=0
(0]

A flask is charged with 5-hydroxymethyl-2-methylsutfonyl-benzonitrile (0.788 g, 3.73
mmol) in toluene (5 mL) and heated at 40 °C. PBr; (0.175 mL, 1.86 mmol) is added and
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z 405.1969 | (M+H)- Cal od for CoAH2N20: 405.'19671. amQle, aa )
5-Faztvyl-2-nettybitfahl RF itittter-=/ -s flask is charwad with

SA/ t ar 0- 2WER00Y156éRaani | | e 02420 1.24r1, piii 8SSLY11l at orPAITEEMRD9BR194at . t 26' 8
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1,4" J-=8.31-4 H) , (d64, 41:9 'Hiz, 6C6.tin5=116 "15-z,
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flask is (ﬁ&ﬂ(ﬁr@@ldth‘é’hé hrhe-combiéd o amlbwrwrfeawerﬂmmlﬂafe arRl (1.0 g, 5.68

mol n MeOH ooI dto dride (1.07 g,
T bl ORI VA P oS Tar TR2  ea P e R ¢ F or 2
fol | owned mters@nmv%ﬂ NDIR @00 Witfat CDGI3)/applra 3.2, 8 BiyidRee(s| 3 H),&-8l @sotored in

di chl or ongt h t vvlce The organic layer is dried
over sodlmﬁrhqg_‘l ?gtg ”3) gq%@éﬁ??% vacua to afford 5-
hydr oxynmet hy1- 2- net hyl sul f anyl - benzonl tr| le as a white solid, 1H NI MR (400

e

5- Hydroxyrret hyl met haneSul f Onyl - benzonitrile HO A flask is charged wth
5- hydr oxyne \TELAY sul fanyl - benzonitrile (0.866 g, 4.86 mmol) in a

m xt ure of 0 ~L) 7/and water (10 nmL.). Oxone (7.47 g, 12.16 nmol) is
added and the™mi xXture 1™ stirred at roomtenperature for 16 h. The residue
is acidified tqg 1 using aqueous 1M HCI and then extracted with

di chl or on® « W ce. The organic layer is dried over sodiumsulfate and
concentrated pn4acua to afford 5-hydroxymethyl-

2- met hanesul*fs%lyl benzonitrile as a white solid. 1H NIMR (400 MHz, CDC13) 6
ppm328(503H),489(s 2 H, 7.80 (d, J=8.1 Hz, 1 H), 795(s 1H,

gr 18 (d, 'Ilhe produH% in Iél'xalr}'?p1e ‘f |s)processedm ccordpr}g/;]to %he mgtrr]lg(? ggsucln n%l Ex%%n onitrile

11 to give 2-methanesulfonyl-5-(3-methyl-2-pyridin-3-yl-indol-1-ylmethyl)-benzonitrile.
"H NMR (400 MHz, MeQOD) & ppm 2.35 (s, 3 H), 3.27 (s, 3 H), 5.53 (s, 2 H), 7.19 - 7.31
(m, 3H), 7.37 (d, J/=8.1 Hz, 1 H), 7.51 (d, J=1.3 Hz, 1 H), 7.65 (dd, J=7.8, 5.1 Hz, 1 H),
7.71 (d, J=7.6 Hz, 1 H), 7.98 (d, J=7.6 Hz, 1 H), 8.02 (d, J=8.1 Hz, 1 H), 8.60 (d, J=1.8
Hz, 1 H), 8.65 (dd, J=5.1, 1.5 Hz, 1 H). HRMS (ESI) m/z 402.1269 [(M+H)" Calcd for
Ca3H20N30,S: 402.1276].

Example 24
(a) N-methyl-N-methoxy-nicotinamide

A flask is charged with nicotinic acid (5.0 g, 40.6 mmol). Thionyl chloride (30.0 mL) is
added and the reaction is refluxed for 1 h. It is then cooled to room temperature and
concentrated in vacuo. The residue is dissolved in anhydrous dichloromethane (30 mL)
and O,N-dimethyl-hydroxylamine (4.35 g, 44.0 mmol) is added, followed by addition of

triethylamine (14.15 g, 100.0 mmol). The reaction mixture is stirred at room temperature
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A flask is charged with 5-hydroxynet hyl-2-net hyl sul fonyl -benzonitrile
(0.788 g, 3.73 mol) in toluene (5 n.) and heated at 40 C. PBr3 (0.175 m,
1. 86 mmmol WO H0%UHEé@ and the reaction is refluxed for 0.PAT/EHR200%S7940en
cooled to roomtenperature, diluted with dichloronethane and washed with
wat er. The aqueous |l ayer is extracted with dichl oronethane. The conbi ned
organic layer is dried over sodiumsulfate and concentrated in vacuo to

af ford 5-brononet hyl-2- net hanesul fonyl - benzonitrile as a white solid. 1H
Tl\/ﬁ)(dfgogf%"iﬁ hClod tBén @aﬁ@@vﬁthaﬁatérsandah@)ﬂque%ugg?és)% is éxtictedfwif0 (d, J=8.3 Hz,
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The plrodttﬁhcemra@w:ﬁwb@oholaﬁorﬂrma@mﬁﬂ -rasth Oy Hidt@inarRidk fae ameéwredil descri bed in
Exanple 1 o_gi N
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. 1H NI\/R (400 VHz, I\/EOD) 5 ppm 2.35 (s, 3 H, 327 (s, 3 H, 553 (s, 2 H),
7.19 - 3/ (d, J=8.1 Hz, 1 H), 7.51 (d, J=1.3 Hz, 1 H),
7.65 (dd 7‘%‘" ”Hza” i(léj 7.71 (d, J=7.6 Hz, 1 H). 7.98 (d, J=7.6 Hz,
1H, 8.0¢ ,J81Hz 1 H, 860 (d, J=1.8 Hz, 1 H), 8.65 (dd, J=5.1,
1.5 Hz, 1yH).| HRVMB (ESI) mz 402.1269 [(MH)* Cal cd for C23H20N3023:

402. 1276] anple 24 (a) N-nethyl-N nethoxy-nicotinamde N1 ,, 0 NOA
flask is charged with nicotinic acid (5.0 g, 40.6 mml ). Thionyl chloride
(30.0 nL)O%isjadded and the reaction is refluxed for 1 h. It is then cool ed
to roomtenp ture and concentrated in vacuo. The residue is dissolved in
anhydr ous di chl oronet hane (30 nmL) and 0, N-di net hyl - hydr oxyl am ne (4.35 g,
44. 0 mmol A flask indorrded Widh NavesbyHiymathaky-hioetinafmider (16X h gl Grimel) @ad THE g, 100. 0
rrrml) r alaiysl h dr T oSl 6462 5
I s GACEIORT qRg e chBod AW A Al RN EROL i Fused kD

) rorret har'a'XtHﬁ%'S@@frﬁd plaper tenPIAtuE Pvpsright] Ik isgruetchedevithaattiratagrsediva- and

?Jol t: ekegetfonkde sdlation@htieRtr&dtdd Wit dihb@hietiine Mid coitdargaHid b de ass

Ari tsz- |skKr.
dried over sodium sulfate and concentrated in vacuo to afford 1-pyridin-3-yl-butan-1-one

as a yellow oil. "H NMR (400 MHz, CDCls) & ppm 1.03 (t, J=7.5 Hz, 3 H), 1.74 - 1.87 (m,
2 H), 2.97 (t, J=7.3 Hz, 2 H), 7.42 (dd, J=8.0, 4.9 Hz, 1 H), 8.24 (dt, J=8.0, 2.0, 1.9 Hz, 1
H), 8.78 (dd, J=4.9, 2.0 Hz, 1 H), 9.18 (d, J=2.0 Hz, 1 H).

(c) 3-Ethyl-2-pyridin-3-yl-1H-indole

O

A flask is charged with phenylhydrazine (0.873 g, 6.46 mmol) and EtOH (14 mL). 1-
Pyridin-3-yl-butan-1-one (0.914 g, 6.13 mmol) is added and the reaction is refluxed for 1
h. After cooling to room temperature, HCI (4M in 1,4-dioxane, 6.45 mL, 25.83 mmol) is
added. The reaction mixture is refluxed for 4 h. After cooling to room temperature, the
precipitate formed is filtered to afford 3-ethyl-2-pyridin-3-yl-1H-indole as a yellow solid.
MS (ESI) m/z 223.0 (M+H)".

(d) 2-Methanesulfonyl-5-(3-ethyl-2-pyridin-3-yl-indol-1-yImethyl)-benzonitrile
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| -Pyridin-3-0-butan-1 -one 'tl 1.4.) 3sk is eta-ged wt
AtinetrwKkAi | --netherlafg.inarade flin.1l;--n.qd THF rra2, fr-ra-4 -agfretin
ctil dpl14"WO2P9/N4623, 3~ 1cL. -8 52 nmw d; . Le-adal s. cl- PRET/ERN@/015%947
.41frzt _, a --153-t- tzBircerEtire:7-60-hJ, J iS aiatrhad Wth Sailira.tta
sDiiiin? adaonate solution and egtradted wit n
didriroronietiratekinetivrgerfie, over sodiumsulfate and concentrated w
vazdt-co-arfrurd a yellow oi L 1H NWR -1439 vd-o0z, crx.:!ppr 4 ael ,1=7.8
Hz, 3 .L7";, 1.74 - 2z.277 42__1-="6.a. -2 -"1-7- LI L 8 24 ("a',

0=-8-0, 22, 1.-9t 8.78 (off ,9, 2.7:- -z,ta2 9 - |

3- Et hyt - 2£ 1-1- |ndole N flask is charaed fl JeSitkazi ne-, 46

di rndl) (war i 4 nii "yridi n-3-VILbut an- 1-one 10 912t 9, 75. 413
rrimdl) is a Nteve. S|e|ra %rdliaAttfrs."-, After coati no. to
roomtermerature YEA - (4kA , - P-i-droxane, i).4-FottL,Ic../FEZthritde.yeo

i dded. Th¥& 207N m xture is detlfzed for 4 It After afgakkg-t-d-rawn

t enper at ur e, AerdCo9i.t.aire tine-1 Ls, firrietlta
affriral -W+6L-2-dwiitn-3-vP I'idb.14:45 as a yeAk5W9.9ke2. OS (ES!) : M
2--na :"Pidi®fr 3-Ethyl-2- pyrldin 3-yl-1Hindol e and

2- met hanesul fonyl-5 é3 ethyl pyridin-3-yl-indol-1- ylnethyl)-benzonitrile
(Exanp! o S8y APE Bt ook 0L dlioka B RG0S R RSB 2EME B TR Exanpl & 11

to give 2imehhippesiohitne yExdmpls22)) AW pracemséd dtdbrtﬁng’ﬂo-théld@lhoﬂi'dkébém)bbw ) -
benzonitril e. , 2.77

(q, J=T. gnﬁ%amQIHH)'}l togglggz rpgl\;/wz %es&onygs %—gggl 2’L Eyrlgvn g—yl 'TQPI 1 y}mgié[myl?m 3 H),
7d37J (71 tn@orditriléz 1H:lNI‘l;‘H)i64(K) MBz (MeOD) &Hppm 7. 277t(Jd€1,6 H]z-ZQI-B ,2.37 g, b27. 61HZ , 17H)74
o5 (o) a2 2 o S sl 2T (o b B ey T

416. 1424 E(T\A#D-I)W57C(dﬁ,(}ﬂ=7f83|5.10.21m12‘2l\l30£81 .J416 HA 33]). 7. E((iﬂrpl—é 82%.8 HZ

3- Fl uor o-dy g33Bt%!5 147 ANy 8isi(d M3 oM, 1g0ded 04 B4 8% 4 pbengpni t e

HRMS (ESI) m/z 416.1424 [(M+H)" Calcd for CasHz.N30,S: 416.1433].

Example 25
3-Fluoro-4-(3-methyl-2-pyridin-3-yl-1H-indol-1-yImethyl)-benzonitrile

A flask is charged with 3-methyl-2-pyridin-3-yl-1H-indole hydrochloride (Example 1,
0.080 g, 0.326 mmol) and DMF (1.5 mL), and 60% NaH in mineral oil (0.028 g, 0.719
mmol) is added. The mixture is stirred at room temperature for 20 min, followed by
addition of 4-bromomethyl-3-fluoro-benzonitrile (0.175 g, 0.817 mmol). The reaction
mixture stirred at room temperature for 30 min. The residue is diluted with DMF (1.5 mL),
filtered and purified by reverse phase HPLC with Xbridge Shield RP18 column and a
0.1% aqueous NH,OH in acetonitrile gradient to afford 3-fluoro-4-(3-methyl-2-pyridin-3-
yl-indol-1-ylmethyl)-benzonitrile as a yellow solid. 'H NMR (400 MHz, MeOD) & ppm
2.32(s,3H),547 (s,2H),6.62 (t, 7.6 Hz, 1 H), 7.20 (t, J=7.5 Hz, 1 H), 7.27 (t, J=7 .6
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N A flask is charged with 3-nethyl-2-pyridin-3-yl-1Hindol e hydrochl oride
(Exanple 1, 0.080 g, 0.326 mmol) and DMF (1.5 nlL), and 60% NaH i n m ner al
oi | (0.029020091542 mmmol ) is added. The mixture is stir PEd/ER009057047
tenmperature for 20 mn, followed by addition of

4- br ononet hy1- 341 uor o- benzonitrile (0.175 g, 0.817 mmol). The reaction

m xture stirred at roomtenperature for 30 mn. The residue is diluted with
DMF (1.5 nL), filtered and purified by reverse phase HPLC with Xbridge

Shiel d RRIS 109 VI@B (@ndsa I-q)z 2% aﬂg@ws @Jbi4~941 u—n ﬁsvaa(danﬁm I4ee |9£ adient to
afford3f|u&3 ﬂ-% P\/F?/ ép%ﬁza - 3- y- -ly @3/ benzonltrlle
as a yell 06 SorFad HeH' N %64 g 1I\§e'd{))1 k). Bﬁ?n 9 13 ?@0 I-4)‘4 a7 (s, 2
H), 6.62 i 1 HyF 7—|F€M$IzES|§Lmlr9342713%ﬁ [@+H ﬂch@fdﬂZ;zzkﬂth‘i)s,s@ 071 1, J 7.6 Hz, 1

H, 7.38 (d, J81Hz 2 H), dJ9 H. 1 H), 7.56 (dd, J=7.8, 4.8
Hz, 1 H), 7.68 (d, J=7.8 Hz, 1H),786(dd J=7.8, 1.8 Hz, 1 H), 8.52 (s,
1 H), 8. 6Ekahuth280=4.9, 1.6 Hz, 1 H). HRMS (ESI) n12 342.1394 [ (MH)' Cal cd

Tk S %’}a#’q-%»-vﬁan@ﬁ'ﬁwe@hv%b%ﬁm 2 pyr 1 dim 3-y1- 1H i ndol o

hydrochl ori de (Exanple 1) and 3-brononet hyl benzonitrile are processed
accordi ng t otRkeqet heehdescri bed in Exanple 25 to give 3-
(3-net hyl- 2- iM%yl 1H i ndol- 1-yl nmet hyl ) - benzonitrile. 1H NrV1R (400

Mz, MeOD) PpIT 2 (5N3 H), 5.41 (s, 2 H), 7.08 (d, J=8.1 Hz, 1 H), 7.16
(s, 1H, J=7.2 Hz, 1 H), 7.27 (ddd, J=7.6, 1.0 Hz, 1 H), 7.37 (d,
J=5.8 Hz, .38 - 7.42(m 1 H, 7.54- 7.57 (m 1 H, 7.57 (s, 1 H,
7.68 (d, J7. , 1 H, 7.85 (dt, J=7.8, 1.9 Hz, 1 H), 8.50 (d, J=2.0 Hz,

1 H, 860 (dd, J=4.8, 1.5 Hz, 1 H. HRVS (ESI) rrlz 324. 1491 F(MH—I) Calcd
for 022H1:3Mgthyg%-@yr1cgr@§]yl 1@% ydpochloride (Example 1) and 3-bromomethy

4-(3- Met Wénzgmi?l}érérg'g%cgsé@d ajelfbﬂdfhg(?é-fh% rﬂétﬁ@& Mc)lb&qH@QmNe 25 to give 3-
3-Met hyl -2-pyrid H 1 ndol e égroc orid nd

o br oI BRI HP ol Bt earsRErE: 1NV T8 i, MSPIs 1 i bed
i n Exanpl gn?2.38%s @lmeséh (s, 2 H), 7.08 (d, J=8.1 Hz, 1 H), 7.16 (s, 1 H), 7.20 (t, J=7.2 Hz,

i R S ATt LA B S oo
7.13 -7. anj(m MHHY, 577(326H1d®8 d =7.96z, 1. 1), HB5 (&, H787| BHz, i, H)\J/_?_%Ol , 1
Ev’zoLg;1 6@ 9492 'T'ngH %6% Ié% C t%IBtH)II-é e gﬁ?f HF%SB E%d)—“i‘%%% %iﬁﬁ “(i H, 852

I'fp, 01l=1C&cdHor Clzzl'lris)\la 3dd50dF4: 9" 1.6 Oz 1 W 1HR1Vrth \

tjn(rL" SThL+FJti 100141171 " CPAR56%1- 2122Y-41tia. 15011. npl e 26

- Fl uor o- 4- net hoxy- benzyl) - 3-reet syl- 2-pyri di n-3-4- 1H i pdo. h34.raptel cl e.
Thv Example 27

4-(3-Methyl-2-pyridin-3-yl-1H-indol-1-ylmethyl)-benzonitrile

3-Methyl-2-pyridin-3-yl-1H-indole hydrochloride (Example 1) and 4-bromomethyl-
benzonitrile are processed according to the method described in Example 25 to give 4-
(3-methyl-2-pyridin-3-yl-1H-indol-1-ylmethyl)-benzonitrile. 'H NMR (400 MHz, MeOD) &
ppm 2.32 (s, 3 H), 5.43 (s, 2 H), 6.99 (d, J=8.6 Hz, 2 H), 7.13 -7.21 (m, 1 H), 7.25 (ddd,
J=7.6, 1.3 Hz, 1 H), 7.34 (d, J=8.1 Hz, 1 H), 7.54 (dd, J=8.0, 4.9 Hz, 2 H), 7.58 (d, J=8.3
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| et hyl- 2- pyridin-3-yl-1H1ndol e hydrottirovWa

cBEwasyrilthbl.), VAA-hLronPP7eftns.|.??, wo-Il-trettroxy-kenzer-e are
processedWACHBYHOMG to ti x9 nocr0 descrjtveol Exarnp. 18.PQIERDOS®ST947

1- (2-fl uoro-4-net hoxy-benzv. 1) - 3-net hy. 1- 2-pyr.dr-3-yl -1H Mal e
hydrochbride. NI MR (41-) Mz, MeOD) ppin j.Hal salt) 2.38 (8, 3h9, 3.82
fs, 3H, 5.35is 2H -"f6-171 VT' ,1YVI,ttoYri, 45J n4, /4=7. 5." Q
9, 1711, 1. 33(gra,76 1.1 Hz, 1 H), 7.45 ft, !, 1 H), 8.54 (df,

J=8.1, 1. _ ; .
34 71, 561'22 /""?j'rH?Gﬂ(ﬂ J= ?*63& 1 i—? 7@4@1t J->7)9 22) H£-|)1 H); d;*sﬁMiSJ E§]|-)z 1H)i Z

. (5-chl or$33 qﬁ’géﬁ?cWHF bejerSt Eg't PiV? 8%14115?0r1l[ MW r ﬁétcﬂ)f@ﬁ?é'hhbfbl n.aritt.

. - (5- Chlzmgorsg4pet hy1- 2-pyrk. 1.1/ 2,3-0-1, H.i.pdal -1-y. | xpet hy. 1) - benzal ¢
add nettiglestar Exanple 11" 2D0 ng, 5 ttArttaI ; AQ .r.C atkanal 15 sill)
is added to -51)71 aqueous-NB-OH fl nL, 5 nmmol) and the mixture is stat at
roomte aniplg 28 f or 511 Concentrated Ha VadietS tea, daYka.C/R t t?

.earif o an rt h The residua
(i oreal s M@PhEbi-RoRERT b E e R L B R B hinase HALO M
| ge Shield RP1Ti jcolum and a il aIIoIcHatllllserr
-aual uriteiltre-gsragreitito- effrora 1'6'111)4R '011. 1n4terlL, 0) 6 ppm 2.25
(s, 3 Ht, \H) #6.82 0, 3=8.7 Hz, 2 H, 7.15 (dd, 3=8.6,2.0 | H)..

: TN4.9 Hz, 1 H, 7. 61 (64 .1=2.0 ht, 1 H, -7.80 (m
1 H, 7.81 (d 328.1 Hz, 2 H), 8.50 (s, 1 HL., 8.56 (bW 5., 1 H. HMOS
111 71+110+ tigith-5111 2 2L111 at ri 2t,.infrov,,,. no
d-2-qtrib =1H4hdd- 1-yinteth, i -ht=nzah ack)

- Fkaci r o- 3-
—~0

3-Methyl-2-pyridin-3-yl-1H-indole hydrochloride (Example 1) and 4-bromomethyl-2-
fluoro-1-methoxy-benzene are processed according to the method described in Example
25 to give 1-(2-fluoro-4-methoxy-benzyl)-3-methyl-2-pyridin-3-yl-1H-indole hydrochloride.
'H NMR (400 MHz, MeOD) & ppm (HCl salt) 2.38 (s, 3 H), 3.82 (s, 3 H), 5.35 (s, 2 H),
6.54 - 6.62 (m, 2 H), 6.94 (t, J=8.6 Hz, 1 H), 7.22 (ddd, J=7.5, 0.9 Hz, 1 H), 7.33 (ddd,
J=7.6, 1.1 Hz, 1 H), 7.45 (d, J=8.3 Hz, 1 H), 7.72 (d, J=7.8 Hz, 1 H), 8.12 (dd, J=8.2, 5.7
Hz, 1 H), 8.54 (dt, J=8.1, 1.6 Hz, 1 H), 8.80 - 8.89 (m, 2 H). HRMS (ESI) m/z 347.1568
[(M+H)" Calcd for CyyHaoFN,O: 347.1560].

Example 29
4-(5-chloro-3-methyl-2-pyridin-3-yl-1H-indol-1-yImethyl)-benzoic acid

Cl

L~
N

O

OH
4-(5-Chloro-3-methyl-2-pyridin-3-yl-1H-indol-1-ylmethyl)-benzoic acid methyl ester
(Example 11, 200 mg, 0.51 mmol) in methanol (5 mL) is added to 5M aqueous NaOH (1
mL, 5 mmol) and the mixture is stirred at room temperature for 5 h. Concentrated HCI
(4.4 mL) is added to neutralize the reaction mixture and the solvents are removed in
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OH : | uoro-3-net hyl-2-ppidln-3-yl-1Hindoie TExa.n3ole 3) is orocessed
according to the Wrcjlii,,VitenrOe,1,1. to, rjK9+ 4117f) | ima-3srnettp;
171-9.) . OBOA00BIS6462Hr i brinf. 1. -vinettiv, 07 ! nzoic acid ASTEH20@058947

4- (5-Fluorc-?,--methyl r2-N01113. - 44Hri bri al4. -vi mer bv, 07 nrzoi c add . rnet hyl
aster is processed according Jo the nethod described In Exanpie Ito give

4- (5-fluoro-3-nethyl-2-pyridin-3-yi 1Thi 4nci 0ol- 1- Anret h)/ 04) enzci i ¢ adi d.

NVR (4110 MHz, MeOD) 6 porn 2:25 is,. 314), 5.36 cs,. 2 FIL 6.66 fa', 3=6.6

Hz. 2 Hi 1va\c9(4_‘l'?1efré§&56 s rédlé’s'bﬁbelj b rﬁemaﬂ&’oand g§nﬂ@ b¥1re\ﬁe$§e pHasd HPRZ bl
H.,7.53 i m, TI Skiic. 847-&V|O’T]T

HL,, 6. 56<ep Shﬁ‘d4RB1 § COFU'B” ppd a%ﬂ WHN“%'Rnysaqemltyllergrqd e 10 TEEDIPM Hi
tal c: fil aghidrgi3-rhiteyild-RRidin-3-A6H-thd@: Bylinethyl)BenZordigcid 1'H NMR (400 MHz

r(e.,-dcj 4r -vimsinvi

treenzoi M é@ﬁhgpﬁ'@%%@égﬁ 5&”‘/@1%%5?1%/@12‘? J94;?]2 71')?3‘3? ‘Pg

and, f - t hbiiz, -1 NBM (&fE=8:6272+114+8; .30 ldd; J+had.eHzE N)_,&r(‘ﬂgdnﬁesﬁslsd 1dh-|1,i rrig 10

The Tri et 6 ) V. VI r r 9 -

Arkirrt hf”%r%%%? lel7 é1’>¢é %r}t ,rqgnr 17 15%1(56r 3 5%@?%@1[ ﬁih '?ﬁ%‘éﬁtzzg’lé add

|dwet h. Obersi)ze3r777|.012[ M}HM O@Iedf@r C&HpnCdTEtz@s@d’ HWSEpbrding to the : hod
a&T,ribt.)1 Exare?p'e 29 to give 4-(6-cMro-3,ccel. 1;

iyi-2-pyriictin-3-0-1.1-.1-indal -l ethyl)-benzoic acid after reverset Aase

HPLC puriffamplé 80 n. rH N. M R1400 6,82 1' 41.=R 6 H. 7 ,2 E13,, T.tfitL, 3.3,

115 iri a,4.- aﬁlﬁp?rﬁ% H’ug’zhy(—ﬁ ﬁynoﬁ‘%@%l 1#%% Lylérle(sryl))ben%@%m&ll -szs=tal.

H 11-ern. 1-0, a 79 -a 73 On,

H) . HRlngs 1).0)1.7j././.11. 1511
e
T

OH
5-Fluoro-3-methyl-2-pyridin-3-yl-1H-indole (Example 3) is processed according to the
method in Example 11 to give 4-(5-fluoro-3-methyl-2-pyridin-3-yl-1H-indol-1-ylmethyl)-
benzoic acid methyl ester. 4-(5-Fluoro-3-methyl-2-pyridin-3-yl-1H-indol-1-ylmethyl)-
benzoic acid methyl ester is processed according to the method described in Example
29 to give 4-(5-fluoro-3-methyl-2-pyridin-3-yl-1H-indol-1-ylmethyl)-benzoic acid.
'H NMR (400 MHz, MeOD) & ppm 2.25 (s, 3 H), 5.36 (s, 2 H), 6.88 (d, J=8.6 Hz, 2 H),
6.94-7.00(m,1H),728-729 (m, 1H),7.30-7.32(m,1H),749-7.53 (m, 1 H),7.78
-7.82(m,1H),7.82-7.86(m, 2H),847-849 (m, 1 H), 8.56 (dd, J=4.9, 1.6 Hz, 1 H).
HRMS (ESI) m/z 361.1360 [(M+H)" Calcd for CxHisFN,Q,: 361.1352].

Example 31
4-(6-Chloro-3-methyl-2-pyridin-3-yl-1H-indol-1-ylmethyl)-benzoic acid

83



Knr rs"..1/2H.ctic,Lr"j,r),: 377, 10571 zweefl (6-F luoro-3-nethyl-2-pyrid
L. 1 pk\ id/ \=N CH -)/inetnYhl oetizdrc otrernrd-triyi ti-Sce) Exanple 12)
is procesWERaYEWt@di ng 'ro 'the roffir rod assoirl uud/ 0 RPGI/ERO@)0STI4IT € 4-
6-fluoro, 3-rnefflyr-Z-pyridin-3-yr-thLita' or-l-yfruethyO-berrzuic add. 1H
MAR (4619 MHz, 4e()E4,5 orxm (TF4.saitt231 (6.,3 HZ, 540 t's. 2 H,. 6.90(
,Y=8.6 Hz, 2 H, 6.93- 7.00 ; m1 H, 7.15 (dd, J10t21Hz 1 H, 7_65
(dd, '"1=8. 8 5.3 Hz, 1H 7.86 0,1=8.6 Hz, 2 H), 7Z -72m 411110, 75. 27/

-132,34 1 '(lo, ‘et), %7/9/1k-6 , .5=4i 8)4'12, 4 W ,8)7120.(6, 1.5
Hz, 1 H. H 361.1360 rifl)MW Ca'rearro C. 221T1118171142: 21.
Exanpl e 33 /

4- (4- Fl uog Noyri di n-3-yl-1Hindol-1-yl net hyl)-benzoic acid CH

y
yl -2-pyridin-3-yl-1Hindol-1-yl nmet hyl)-benzoi C acid
nple 13) is processed according to the nmethod described in

4- (4- Fl uor o- 3- et
met hyl ester (Fx@
Exanple 29 to

(4-fluoro-3=petfyl-2-pyridin-3-yl-1H i ndol-1-yl nethyl)-benzoic acid. 1H

I\I MR (400 M4z, DMBO-dB) 5 ppm2.32 (s, 3 H), 5.37 (s, 2 H, 6.81 -6.88 (m
3 H), 7.08 - 7.15 (m 1 H), 7.26 (d, J=8.1 Hz, 1 H), 7.50 (dd, J=7.8, 4.8
Hz, 1 H) ,Amixtareofi4- M@Immmyl-z pyriin-3-yi71 Kindpley (Edarpple 5BisPEgagssel=1. 5 Hz,

b o o B tings 1 5 (et g e 4
indol-1-ylmethyl) ben20|c acid methyl ester and 4-(4- chloro 3- methyl- -pyridin-3-yl-1H-
indol-1-ylmethyl}-benzoic acid methyl ester. This mixture is processed according to the

method described in Example 29 to give 4-(6-chloro-3-methyl-2-pyridin-3-yl-1H-indol-1-
ylmethyl)-benzoic acid after reverse-phase HPLC purification. "H NMR (400 MHz,

MeOD) & ppm (TFA salt) 2.30 (s, 3 H), 5.41 (s, 2 H), 6.89 (d, J=8.6 Hz, 2 H), 7.15 (dd,

J=8.3, 1.8 Hz, 1 H), 7.44 (d, J=1.8 Hz, 1 H), 7.64 (d, J=8.6 Hz, 1 H), 7.81 - 7.88 (m, 3 H),

8.20-8.27 (m, 1 H), 8.68 (br.s., 1 H), 8.70 - 8.73 (m, 1 H). HRMS (ESI) m/z 377.1050

[((M+H)* Calcd for CysHisCIN,Os: 377.1057].

Example 32
4-(6-Fluoro-3-methyl-2-pyridin-3-yl-1H-indol-1-ylmethyl)-benzoic acid

N\
N

F N

OH

4-(6-Fluoro-3-methyl-2-pyridin-3-yl-1H-indol-1-ylmethyl)-benzoic acid methyl ester
(Example 12) is processed according to the method described in Example 29 to give 4-
(6-fluoro-3-methyl-2-pyridin-3-yl-1H-indol-1-ylmethyl)-benzoic acid. "H NMR (400 MHz,
MeOD) & ppm (TFA salt) 2.31 (s, 3 H), 5.40 (s, 2 H), 6.90 (d, J=8.6 Hz, 2 H), 6.93 - 7.00
(m, 1 H), 7.15 (dd, J=10.0, 2.1 Hz, 1 H), 7.65 (dd, J=8.8, 5.3 Hz, 1 H), 7.86 (d, J=8.6 Hz,
2H),7.88-792(m,1H),8.27-831(m,1H),8.70 (d, J=1.8 Hz, 1 H), 8.72 (dd, J=5.6,
1.5 Hz, 1 H). HRMS (ESI) m/z 361.1360 [(M+H)" Calcd for CxH1gFN>Q,: 361.1352].
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OH 5- Cyano- 3- et hyl - 2- pyri di n-3-yl -i ndol e (Exanple 6) is processed
according to the nethod described in Exanple 11 to give

4- ( 5- cyanWOR0AYEIeYR- 2- pyri di n- 3-yl -i ndol - 1- yl net hyl ) - bercadirR20@MsT4Met hyl
ester. To a solution of

4- (5-cyano- 3-net hyl- 2- pyridi n-3-ylindol - 1-yl net hyl ) - benzoi ¢ aci d net hyl
ester (80 ng, 0.21 mmol) in nethanol (5 nL) and THE (5 m..) is added 1M
aqueous lithiumhydroxide (2.5 mL_, 2.5 nmmol) and the mxture is stirred

over ni ghtegmpi®s ent tenperature. The volatiles are renoved in vacuo and

the residue 1s redissolved in_DVF a urified by Xbridge RP18 wth a

gr adi ent bf+-0Uaes3ReRELEPYidiAY - W&Fgﬁ(ﬁ”lféhy')rpe&é‘é?éﬁptrl le to give

4- (5-cyano- 3rnet hyl- 2-pyridi n-3-yl- indol-1-ylnmethyl)-benzoic acid. 'H NWR
(400 MHz, i 6_ppm2.25 (s, 3 H, 540 (s, 2 H, 6.71 (d, J=8.1 Hz, 2
H, 7.47 - ,766(tJ86Hz 3 H, 7.79 - 7.83 (m 1 H),
8.20 (d, J=% ~ y, 8.58(d, J=1.5 Hz, 1 H), 8.64 (dd, J=4.8, 1.5 Hz, 1
H. HRVE (ES) m 2 ' 368. 1396 [ (MrH) + Cal cd for C23HL81\1302: 368.13991.
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(Exanple 44,7260 ng, 0.56 mol) in acetic acid (3 n.) is added to a 20% HC1

aqueous soldtion (3 nmL). The reaction mixture is refluxed for 3 days. The
vol atiles ar® renmoved in vacuo and the residue is redissolved in methanol
and pur i f4-gdrlbyroremethgie2-praie3-pPLEGindol- hryldizthytherenSbic atid nidtiBestad a gr adi ent

f 0.1%
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2,4, 6- trlnethylbenzene bronosucci ni m de (4.23 g,
23 55 nndﬂT‘ re taken up |n car bon tetrachlorlde (200 ni), and benzoyl
peroxide (0.53 g, 2.14 mmol) is added. The suspension is heated to refl ux.
After 4 h, the mxture is diluted with dichl oronethane, washed wth
saturated§ﬁ§H$%Q% sodi um bi carbonate, water and brine, dried and

concent r a4-gHCydhovatigthyl-IPeridire SiyH ue-iridol- pyidthyecbdayois iatiica gel flash
chromat ogr aphy (heptane-ethyl acetate, 1 to 5% to give partially purified

4- 109/ 18&46! PCl TET2669Mb754 Dr net hyl- 2, 6-di met hykbenzdic acid Qmi
ester, Wi rdnf ker pni \he nexi - Scep ut further uteiNitai on.
,6-Dintail, 4-4(5.Q¥1t &t &4-crel thyld), n_YAST , e-tufrinethyl| 7ba_nzoic add

ethyl / N

OH

5-Cyano-3-methyl-2-pyridin-3-yl-indole (Example 6) is processed according to the
method described in Example 11 to give 4-(5-cyano-3-methyl-2-pyridin-3-yl-indol-1-
ylmethyl)}-benzoic acid methyl ester. To a solution of 4-(5-cyano-3-methyl-2-pyridin-3-yl-
indol-1-ylmethyl)-benzoic acid methyl ester (80 mg, 0.21 mmol) in methanol (5 mL) and
THF (5 mL) is added 1M aqueous lithium hydroxide (2.5 mL, 2.5 mmol) and the mixture
is stirred overnight at ambient temperature. The volatiles are removed in vacuo and the
residue is redissolved in DMF and purified by Xbridge RP18 with a gradient of 0.1%
aqueous ammonium hydroxide in acetonitrile to give 4-(5-cyano-3-methyl-2-pyridin-3-yl-
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3-(5-Chloro-3-methyl-2-pyridin-3-yl-indol-1-ylmethyl)-benzonitrile (Example 14, 200 mg,
0.56 mmol) in acetic acid (3 mL) is added to a 20% HCI aqueous solution (3 mL). The
reaction mixture is refluxed for 3 days. The volatiles are removed in vacuo and the
residue is redissolved in methanol and purified by reverse phase HPLC with Xbridge
Shield RP18 and a gradient of 0.1% NH,OH in acetonitrileto give 3-(5-chloro-3-methyl-2-
pyridin-3-yl-indol-1-ylmethyl)-benzoic acid. "H NMR (400 MHz, DMSO-ds) & ppm 2.21
(s,3H),5.36 (s,2H),6.83(d,J=7.1Hz, 1 H), 7.13-7.23 (m, 2 H), 7.43 -7.52 (m, 3 H),
7.64-770(m,2H),7.74-7.81 (m, 1 H), 855 (s, 1 H), 8.61-8.62 (m, 1 H). HRMS
(ESI) m/z 377.1058 [(M+H)" Calcd for CxH1CIN,O,: 377.10571.

Example 36
(a) 4-Bromomethyl-2,6-dimethyl-benzoic acid ethyl ester

0
/0
Br
Ethyl 2,4,6-trimethylbenzene (4.20 g, 21.41 mmol) and N-bromosuccinimide (4.23 g,
23.55 mmol) are taken up in carbon tetrachloride (200 mL), and benzoyl peroxide (0.53
g, 2.14 mmol) is added. The suspension is heated to reflux. After 4 h, the mixture is
diluted with dichloromethane, washed with saturated aqueous sodium bicarbonate,
water and brine, dried and concentrated in vacuo. The residue is purified by silica gel

flash chromatography (heptane-ethyl acetate, 1 to 5%) to give partially purified 4-
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A T.416.715 tr vrtr), 7V, 3-"1VTiill Y6,7 77 d, J=8.3 kt, 2 H, 76C
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109/ 156462PC‘<OTET2661|\/57547

5-Chloro-3-methyl-2-pyridin-3-yl-1H-indole (Example 2, 1.350 g, 4.659 mmol) is
suspended in THF (40 mL) and cooled to 0 °C. KHMDS (0.5M in toluene, 32.6 mL, 16.3
mmol) is added dropwise. After 1 h, 4-bromomethyl-2,6-dimethyl-benzoic acid ethyl ester
(4.95 g, 18.2 mmol) in THF (10 mL) is added dropwise. The mixture is allowed to warm
to room temperature overnight. The mixture is then quenched with saturated aqueous
ammonium chloride and diluted with dichloromethane. The aqueous phase is extracted
with ethyl acetate, dried over MgSQ,, filtered and concentrated in vacuo. Purification of
the residue by silica gel chromatography (dichloromethane-methanol, 1:0 to 99:1 to 49:1
to 97:3) affords 2,6-dimethyl-4-(5-chloro-3-methyl-2-pyridin-3-yl-indol-1-yimethyl)-
benzoic acid ethyl ester as an orange solid. MS (ESI) m/z 399 (M+H)".

(c) 2,6-Dimethyl-4-(5-chloro-3-methyl-2-pyridin-3-yl-indol-1-ylmethyl)-benzoic acid

Cl

\
N

N

OH

To a refluxing solution of lithium iodide (0.218 g, 1.626 mmol) in 2,6-lutidine (5 mL) is
added 2,6-dimethyl-4-(5-chloro-3-methyl-2-pyridin-3-yl-indol-1-yimethyl)-benzoic acid
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Example 37
5-Chloro-3-methyl-2-pyridin-3-yl-1-[4-(2H-tetrazol-5-yl)-benzyl}-1H-indole

Cl

\
N

N

N\\ /NH
N

To a solution of 4-(5-chloro-3-methyl-2-pyridin-3-yl-indol-1-yImethyl)-benzonitrile
(Example 17, 179 mg, 0.5 mmol) in DMF (5 mL) is added sodium azide (97 mg, 1.5
mmol) and ammonium chloride (80 mg, 1.5 mmol) and the mixture is heated to 120 °C.
The reaction mixture is cooled to room temperature and filtered. The filtrate is purified by
reverse phase HPLC with Xbridge C18 and a gradient of 0.1% NH,OH in acetonitrile to
give 5-chloro-3-methyl-2-pyridin-3-yl-1-[4-(2H-tetrazol-5-yl)-benzyl}-1H-indole. "H NMR
(400 MHz, DMSO-ds) 6 ppm 2.21 (s, 3 H), 5.34 (s, 2 H), 6.81 (d, J=8.1 Hz, 2 H), 7.11 (br.
s., 1H), 717 (dd, J=8.7, 2.1 Hz, 1 H), 7.48 - 7.53 (m, 2 H), 7.67 (d, J=2.0 Hz, 1 H), 7.77
(d, J=8.3Hz, 2 H), 7.80-7.84 (m, 1 H), 8.60 (d, J=1.5 Hz, 1 H), 8.62 (dd, J=4.8, 1.5 Hz,
1 H). HRMS (ESI) m/z 401.1276 [(M+H)" Calcd for CxHgNeCl: 401.1281].

Example 38
3-(3-Methyl-2-pyridin-3-yl-indole-1-carbonyl)-benzonitrile
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| a- CAt ant F3- 4-riy, rfainra-vpinciore-1-carbonyti,-benzarthnle N\ H
m DS (05. M t oV 1m, 0.73 .mmal) is addad to a ail-ion of
yridin-3-yl-1H i ngale- 5- carbonltte agxanple 6, 122 ng" 0.480 roma in

LH: Fil o m&at/en . +2-1'~*w?teace. Plitec..w. ,3yr;tya.oariaoz_Qm. (l1J5

lariitactra r rp , i.nanmfi kscsfd he rritxtuce, j serFatia?l,
b.,141. thifaii.p.n.a. --24.1f-S-ra IS_9.170 TIYMilD. chloride_ s added.

The sal vam@skaé §hé'l:§éd WA QHe@ﬁéJI-Zab‘?nd’ﬁ% NAHARGbIE hﬁdréaﬁrﬂegﬁimm@w iltied by

"Xt pti dae aqueous | at”mont om h 2 e un acefartitelle
gradi eri t0 Q(bgjq%mmoljng%%ﬁmL ) and cooled to 0 °C. KHMDS (0.5 M in toluene, 1.8

?488“@% gf)m D, g@a ,%99% Meb‘éh@ﬂ% M&rulﬁslsﬂﬁ@& §rr?orﬁ%rﬁﬁel_rléiuffé fo B@mm N Fg 4M( rFfi
T foIIowed by addition of 3 cyano benzoyl chlorlde (0 135 g, 0.817 mmol). The reactlon ' -
mixture is stirred for 0.5 h, then quenched with saturated ammonium chloride and
extracted with ethyl acetate. The organic layer is dried over sodium sulfate and
concentrated in vacuo. The residue is purified by reverse phase HPLC with Xbridge
Shield RP18 column and a 0.1% aqueous NH,OH in acetonitrile gradient to afford 3-(3-
methyl-2-pyridin-3-yl-indole-1-carbonyl)-benzonitrile product as a yellow solid. "H NMR
(400 MHz, MeOD) & ppm 2.31 (s, 3 H), 7.32 (ddd, J=7.9, 4.9, 0.9 Hz, 1 H), 7.37 - 7.44
(m,2H),7.66-770(m,4H),7.71-7.76 (m, 2H), 7.85-7.91 (m, 1 H), 8.37 (dd, J=5.1,
1.5 Hz, 1 H), 8.46 (dd, J=2.3, 0.8 Hz, 1 H). HRMS (ESI) m/z 338.1293 [(M+H)" Calcd for
Ca2H16N30: 338.1293].

Example 39
4-(3-Methyl-2-pyridin-3-yl-indole-1-carbonyl)-benzonitrile

4-Cyano-benzoyl chloride is processed according to the method described in Example
38 to give 4-(3-methyl-2-pyridin-3-yl-indole-1-carbonyl)-benzonitrile. "H NMR (400 MHz,
MeOD) 6 ppm 2.32 (s, 3 H), 7.32 (dd, J=7.8, 5.1 Hz, 1 H), 7.37 - 7.45 (m, 2 H), 7.49 (t,
J=7.8Hz, 1H),7.66-779(m,3H),7.79-7.83 (m, 1H),7.86-7.93 (m, 2 H), 8.34 (dd,
J=4.8, 1.5 Hz, 1 H), 8.47 (d, J=1.5 Hz, 1 H). HRMS (ESI) m/z 338.1292 [(M+H)" Calcd
for CooH16N3O: 338.1293].
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3-Methyl-2-pyridin-3-yl-1H-indole hydrochloride and benzoyl chloride are processed
according to the method described in Example 38 to give (3-methyl-2-pyridin-3-yl-indol-
1-yl)-phenyl-methanone. 'H NMR (400 MHz, MeOD) & ppm 2.33 (s, 3 H), 7.26 - 7.40
(m, 5H),7.45-7.52 (m, 1 H), 7.57 (d, J=1.3 Hz, 1 H), 7.59 (s, 1 H), 7.63 (dd, J=7.1, 1.3
Hz, 1 H), 7.68 -7.73 (m, 1 H), 7.75 (dt, J=7.8, 1.9 Hz, 1 H), 8.33 (dd, J=5.1, 1.5 Hz, 1 H),
8.47 (d, J=1.3 Hz, 2 H). HRMS (ESI) m/z 313.1337 [(M+H)" Calcd for C,;H;7N2O:

313.1341].
Example 41
3-(5-Cyano-3-methyl-2-pyridin-3-yl-indole-1-carbonyl)-benzonitrile
N { _
/
N \ N
o]
N

KHMDS (0.5 M in toluene, 1.46 mL, 0.73 mmol) is added to a solution of 3-methyl-2-
pyridin-3-yl-1H-indole-5-carbonitrile (Example 6, 122 mg, 0.480 mmol) in THF (10 mL) at
room temperature. After 5 min, 3-cyanobenzoyl chloride (178 mg, 1.08 mmol) is added.
The mixture is stirred under N, for 1 h, whereupon aqueous ammonium chloride (0.5 mL)
is added. The solvents are removed in vacuo and the residue is purified by Xbridge
RP18 with a 0.1% aqueous ammonium hydroxide in acetonitrile gradient to give 1-(3-
cyano-benzoyl)-3-methyl-2-pyridin-3-yl-1H-indole-5-carbonitrile. 'H NMR (400 MHz,
CDCl3) 8 ppm 2.35 (s, 3 H), 7.37 -7.44 (m, 1 H), 7.47 -7.52 (m, 1 H), 7.60 - 7.64 (m, 1
H), 7.68 - 7.83 (m, 5 H), 8.01 (d, J=1.5 Hz, 1 H), 8.51 (d, J=4.5 Hz, 1 H), 8.53 (s, 1 H).
HRMS (ESI) m/z 363.1247 [(M+H)" Calcd for Ca3H1sN4O: 363.1246].
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5 (d, J=2.3 ) MS illE 346rriltz zertiorca ostFol cat
frg.rilsi,sao;, 1192&, tragic 44

ti-ii5-yarn {rdithrorlizititrdre-41-isahrottg6-lire?rz-dr.,-triAfitrif
i-ladt9.i.,s 2-prein-3-4:--14-ndole-5-carbonitrife (5T5 ngy 2.62

mo(t. 4- ythowZaR ,,,\T-d-eriyaR 2Rift.1.1 mai ftly anti | a KAPm I, 33
mott F (R sdeses 215368in19B1-indo1d BLearTohlirii€ (Blanfpd! 8,2 183YY 0.98NHmol)

in THF (20 mL) at room temperature is added 0.5 M KHMDS in toluene (4.10 mL, 2.05
mmol). After 30 min, 3-cyanobenzoyl chloride (510 mg, 3.08 mmol) is added. The
mixture is stirred under N> overnight. The reaction is quenched with aqueous ammonium
chloride and the volatiles are removed in vacuo. The residue is redissolved in
dichloromethane and poured into saturated aqueous sodium bicarbonate (100 mL).
Extraction with dichloromethane, drying over sodium sulfate followed by concentration
affords a residue which is purified on an XBridge RP18 using a 0.1% ammonium
hydroxide in acetonitrile gradient. Further purification by silica gel flash chromatography
(heptane-ethyl acetate, 3:2 to 2:3) affords 1-(3-cyano-benzoyl)-2-pyridin-3-yl-1H-indole-
5-carbonitrile. "H NMR (400 MHz, DMSO-ds) & ppm 7.20 (d, J=0.5 Hz, 1 H), 7.22 - 7.26
(m, 1H),755( J=7.8 Hz, 1 H), 7.73-7.79 (m, 2 H), 7.84 (d, 1 H), 7.92 - 7.98 (m, 2 H),
8.11 (t, J=1.5 Hz, 1 H), 8.29 - 8.33 (m, 1 H), 8.39 (dd, J=4.8, 1.5 Hz, 1 H), 8.60 (dd,
J=2.3, 0.8 Hz, 1 H). HRMS (ESI) m/z 349.1106 [(M+H)" Calcd for C2,H3N,O:
349.1089].

Example 43
4-(5-Cyano-2-pyridin-3-yl-indole-1-carbonyl)-benzoic acid methyl ester

N
X
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le mxture is POA5 into wafer (50 Pk) and extracted wth ethyl acetate,
dried over 1a2804 at-Lc, coacentrateri. The raskke ils pi.51AeO by silica
gal fl ashWe&nBHEwégr aphy et hyl ar-ratair-h Qa ha gi - ef eldT/ERDME57947
41-1,5 -C)9AQ .0.0-3-1(1-inSle-1 -ea rbony.i)- )eratk
arirditiiirt/ovitistidi 21S 2f1Mit"' Sdfril. rA9.,;743_ 4.9-4- /Mrh Irh; b)
4-(5-cyario-2-pyridi 3-0-fridde- |-carbonti')-beroot- aci,d CH

4- (5- Cyano- 2- pyri di n- 3-yl -i ndol e- 1- Carbony1) - benzoi ¢ acid tert-butyl ester

(100 nm) Tc§a g 15 ofethyriflinBEM 16E8n i - 5%%%&”&'(@%@% gnaperny, 1temebat ure for
1 h. The sal vent is removed in vacuo and the residue is triturated with

di et hyl dPHEF ({Qimbe at rppR tpraReratiee isedded P AN KHMPS belkene @rH8k 4PLC with
Sunfire Gﬂa&of}ﬂd‘te’ﬂ 3grnaﬁlléﬁdfrﬂor@(far6&ﬁ4—@éhzbl@|a%|d rﬁetﬂylﬂe%foeamw%!@ 2T0-hndon igf f or d

4- (5-cyano- 2 ridi yl.-indole-1-c enzoi c s a white solid.
1H 1\ J11/3%¢e¢2 {&F%‘ W{?j SHH ?Q‘élg%\ PR ip awens eE’%"'t PAH§OUS7 28 (dd,
J=7.9, 4. éfbdl'dm bitarbbnate’ an@the ¥olafiies ave midyed A vBtud. Burifickti8n ﬂ:y SIIicaBgel 1.8 Hz, 1

H), 7. 87 3 1 .9, 1.6 Hz,
1 H), hgpf%’é‘m("r%ra%%&”gfi‘ ﬁf"{e'e‘h 1%CGHZ‘?L 9&3"1@'\4&%%& yarPioz 366. 0868
[ ( M+H) + qamdm -FgindOR2 HLAMNDBYBhen2616 .08 18Gthyl ExnplHeNMIR (400 MHz MeOD) &

1 (4 cyangsda BBON POy nPr BYThdl0e & ydvbth [idale: prsanboni brle N

4- Cyano- thyl'-'benzoi c ‘dci d’'i's synthesi zed ba e net hod descri bed

in patent’. &P(Lr6112*687/331 19 (. Sdf)us. |16|(1d @f1.5 Hz, 1H), 8.32 (dd, J=4.8, 1.5 Hz, 1 H),

2-pyridi hipndol [y

4- di met h)r;? g6mydr1161 i;?lkgl g(‘ﬁ ﬁRW(’E@Q i 3b§'16 é’ﬂgH4%ca$Czjrfo zsmis{qﬁyi benzoi c

acid (29 ¥#119218 mol) at OC|n dICh| ororrethane (2 m) is added DCC (38

ng, 0.18 nmmol). After stirring for 10 mmthe reaction is warned to room

tenperature. A Erecipitate forms and stirring is continued for 16 h. The

m xture i ' ed and the filtrate is diluted with dichl oronethane (10

n), washegayé-Chansbgyricmd-yRingaibuUrairsshys Gahiuie 44 @Fitsigy selept i on. The

conbi ned grganic extracts are dried over sodiumsulfate, filtered, and

d, {ng residue is purified by silica gel flash

chr omat ogr ap N M 9-- 156462PCl MP29#114"..5.741,-7 te-heptane. 0:1
4 25" Trrartlfrererrzei g04-11011:a.ci'r. & 1-1A6Tl:r -;

11 i<i)kfiR -(4617 iti'&l2-,-CDY:', 113] 6:ppm Z47,-. 4,

7411- |1'4114ri.,2-H." 7.46" - r5411L 21% -7161-1/4d,t55

6 Hz, 1 HA, e.cu duct v.ok Hz., H ,8.44Hz, 1

-5trarbor|t|t|3
47.44 t-a.o., H
H, 7.93 (Et 4]

To 2-pyridin-3-yl-1H-indole-5-carbonitrile (575 mg, 2.62 mmol), 4-
(butoxycarbonyl)benzoic acid (700 mg, 3.15 mmol) and DMAP (780 mg, 3.93 mmol) in
DMF (30 mL) is added DCC (811 mg, 3.93 mmol). The reaction is stirred for 3 days and
the mixture is poured into water (50 mL) and extracted with ethyl acetate, dried over
Na,SO, and concentrated. The residue is purified by silica gel flash chromatography
(ethyl acetate-heptane gradient) to give 4-(5-cyano-2-pyridin-3-yi-indole-1-carbonyl)-
benzoic acid tert-butyl ester as a white solid. MS (ESI) m/z 424 (M+H)",

(b) 4-(5-cyano-2-pyridin-3-yl-indole-1-carbonyl)-benzoic acid
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(d, J=1,8 .14z, 1 H. IFIRVMB (ESE) aliz1167.5. 122tb.)TrG aM

:Ts-dictC -22:fri, NACD. 12461 Rol e 46

- Cyano- 2- ¥ 3099/1564@®- yr i ndak--. . butovittannit _at tect-t RCA/ERM0H05794F | ==""
g.b.thatic. add_ mna-tt-H tditto! estr prucesstat,tvodi kka" -to -the

met hoot ci bet 1k. anple 45 to give
345-cyanc--2-qtriklin-2---0-tw4ttoi-1-carktadiy-bwtznt,-anizi ter. 1' H
INlIVIR (400 NI Hz, CtiC)3)-b pp-mdi'.-56 1%, "9 Y(6.'i s,i 111,6,1
21,161\ tt e tr-3 1 H 7.40 (t, J=7.6 Fiz.. 1 H1. 7.'52 -7.591T11 , Fo, 11

Vil,"1-. 17T \ .7 Hz, 1 H, 6.02- 6.015 trn,, 2H, 6.-ag -.(4
J=14 E - HE, @ 5\ 463-0, ,1=341, 1z,

cr,t-Eleitt(13"1. Nt ESIACtviz 424 : 1662

-iyi t N1-411- - - Caf ectbar - C2ei t 22MR3. - ' _4.1661]. xanple 47

-(3-Me-thyl -be tt-r2-Dyridin-3-yl-1H4ncl ote&caritordrille _ 1 eri-k\

o)

OH

4-(5-Cyano-2-pyridin-3-yl-indole-1-carbonyl)-benzoic acid tert-butyl ester (100 mg) is
dissolved in TFA (3 mL) and stirred at ambient temperature for 1 h. The solvent is
removed in vacuo and the residue is triturated with diethyl ether twice. The residue is
purified by reverse phase HPLC with Sunfire C18 and a gradient of acetonitrile in 0.1%
aqueous TFA to afford 4-(5-cyano-2-pyridin-3-yl-indole-1-carbonyl)-benzoic acid as a
white solid. 'H NMR (400 MHz, DMSO-ds) 8 ppm (TFA salt) 7.24 (s, 1 H), 7.28 (dd,
J=7.9,49Hz, 1H),7.73-7.77 (m, 4 H), 7.81 (dt, J=8.1, 1.9, 1.8 Hz, 1 H), 7.87 - 7.91
(m, 2 H), 832 (t, J~1.1Hz, 1 H), 8.41 (dd, J~4.9, 1.6 Hz, 1 H), 8.63 - 8.65 (m, 1 H),
13.40 (br. s., 1 H). HRMS (ESI) m/z 366.0868 [(M+H)" Calcd for C,,H14N303: 366.0879].

Example 45
1-(4-cyano-3-methyl-benzoyl)-2-pyridin-3-yl-1H-indole-5-carbonitrile

N
X

4-Cyano-3-methyl-benzoic acid is synthesized based on the method described in patent
EP1512687A1. To a solution of 2-pyridin-3-yl-1H-indole-5-carbonitrile (20 mg, 0.09
mmol), 4-dimethylaminopyridine (22 mg, 0.01 mmol) and 4-cyano-3-methyl-benzoic acid
(29 mg, 0.18 mmol) at 0 °C in dichloromethane (2 mL) is added DCC (38 mg, 0.18
mmol). After stirring for 10 min the reaction is warmed to room temperature. A precipitate
forms and stirring is continued for 16 h. The mixture is filtered and the filtrate is diluted
with dichloromethane (10 mL), washed with water and a saturated sodium chloride
solution. The combined organic extracts are dried over sodium sulfate, filtered, and
concentrated. The resulting residue is purified by silica gel flash chromatography (ethyl
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iJ 3-MetFAteteiczaic _actd As pray-aced accardi ogi o The rnel gob
steserittel |l netxanbie tb "to live 1

-13-ti et KM PYEPAZ. 1) - 2-pyridj . Q- 3-y. 1-1Hi Monittil e 1)PCITHR2GI0D5R4R
ikiii:11716- CDCl1l3) 6 :at 2.29 18 3 HA 6.89 is, ii H_ 7. 14 (cid, ..1=
a4b Az. IF .7 .19 -724 1tri .11 irS), 7.271111ri,11 *6,15.0 -7. H), 8.
(d, J=1.0 Hz, 1 H), 8.42 (dd, J=4.8, 1.5 Hz, 1H), 8.62 (d, J=1.8 Hz, 1
HRVS (ESI) mz 338. 1289 [(MtH): Cal cd for 022H16N30: 338. 1293] Exarrpl e 4
1- (3, 4- Di J@tdhefens @)’11&)'121“ I@é/fdrrﬂérm-@ﬂ-éya%blr:i r'ﬂéfhkrl%e’ﬁz&ﬁ)tilﬁﬂio‘irf Be1H-

3, 4-Di net hgl benzoic acig i ocessed accor di to thod described in
Exanpl e 48 %S@a@mtnle H NM 400 MHz, CDCI )Gppm 47 (s 3 H) 691 (s, TH), 7.14

1- (3, 4-di tJ3=38|0 heraon ), 24pyriadi(m; 3+y 17 4d+ 7 Baahe2 By, vaihaai s=8id €6 1H NWVR

(500, S0 5 BoBg 8 il sty o e 0 (o1 5T

7.49 (dd,s.558, 6—1 8 Hz, Hel). MRMS, (E3!)97/z (388.1245-8BM3H) 2C8lcd for €,3Hz 5N, O: H), 7.61 (d,
J88Hz%6:134%6 Ol(d J=2.0 Hz, 1 H, 8.44 (dd, J=4.8, 1.5 Hz, 1 H),
8.64 (d, P40y, HRVE (ESI) nfz 352.1458 [(M+H): Calcd for

C23HI 8N30: 352. 1450] Exarrpl e 49

1-(4- Met eegp(;oyl) 2-pyridin-3-yl-1H i ndol e-5-carbonitri le

4- Met hox%}éﬁnzg&—ram d is processed according to the nethod described in
Exanpl e 4%(5-Gyayiovpyridin-3-yl-indole-1-carbonyl)-benzoic acid tert-butyl ester

1- (4- met hgxy- benzoyl) 2-pyridin-3-yl-1Hindol e-5-carbonitrile. 1H NVR (400

8.
01
H) .
8

MHz, 0DO13)% 3 H, 6.81-6.85 (m 2 H, 6.90 (s, 1 H, 7.18
(dd, J=7.8, 3 H, 7.49 (dd, J=8.6, 1.5 Hz, 1 H, 7.58 - 7.62 (m 2
H, 7.62 - Al )N 8.01 (d, J=1.5 Hz, 1 H), 8.46 (dd, J=4.8, 1.5 Hz,
1 H, 8.66 (d, , 1 H. HRVMS (ESI) mz 354.1225 [(M+H)+: Cal cd for
C22H16N302: )8& . Exampl e 50

1-(3-Met ho gyl) - 2-pyridin-3-yl-1Hindol e-5-carbonitrile N N

3- Met hoxy ic acid is processed according to the nethod described in

Exanpl e 45°to give

1- (13- met hgptiio 26 b ond=tBdblLEI dstet-iyf proébbseB @Bt RdiRg &Rt Attittddl deBeAdMa ik 400
Example 45 to give 3-(5-cyano-2-pyridin-3-yl-indole-1-carbonyl)-benzoic acid tert-butyl
ester. 'H NMR (400 MHz, CDCl5) & ppm 1.58 (s, 9 H), 6.91 (s, 1 H), 7.10 (dd, J=7.6, 5.1
Hz, 1 H), 7.40 (t, J=7.8 Hz, 1 H), 7.52 - 7.59 (m, 2 H), 7.81 (dt, J=7.9, 1.5, 1.3 Hz, 1 H),
7.85 (d, J=8.7 Hz, 1 H), 8.02 - 8.06 (m, 2 H), 8.09 (t, J=1.6 Hz, 1 H), 8.40 (d, J=3.4 Hz, 1
H), 8.58 (d, J=1.8 Hz, 1 H). HRMS (ESI) m/z 424.1662 [(M+H)": Calcd for CasH2,N3Os:
424.1661).

Example 47
1-(3-Methyl-benzoyl)-2-pyridin-3-yl-1H-indole-5-carbonitrile

N
X

3-Methylbenzoic acid is processed according to the method described in Example 45 to
give 1-(3-methyl-benzoyl)-2-pyridin-3-yl-1H-indole-5-carbonitrile. 'H NMR (400 MHz,
CDCls) & ppm 2.29 (s, 3 H), 6.89 (s, 1 H), 7.14 (dd, J=8.0, 4.9 Hz, 1 H), 7.19-7.24 (m, 1
H), 7.27-7.31(m, 1 H), 7.39-7.44 (m, 2H), 7.50-7.57 (m, 2 H), 7.71 (d, J=8.6 Hz, 1
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MHz, CDC13) 6 ppm3.78 (s, 3 H), 6.89 (s, 1 H, 7.02 (ddd, J=8.2, 2.6, 1.1
Hz, 1 H, 7.13 - 7.18 (m 3 H), 7.23(d, J=8.1 Hz, 1 H), 7.52 (dd, J=8.6,
1.5 Hz, 1IWMQ20091%F62(dt, J=8.0, 1.9 Hz, 1 H), 7.69 (d, JPECTEHM/E7Hy, 8.01
(d, J=1.0 Hz, 1 H), 8.45 (dd, J=4.8, 1.5 Hz, 1 H, 8.64 (d, J=2.3 Hz, 1 H).
HRVB (ESI) mz 354.1231 [(M+H): Cal cd for C22H16N302: 354.1243]. Exanple 51
1- (3, 4- D net hoxy- benzoyl) - 2- pyridi n-3-yl- 1H i ndol e-5-carbonitrile -0

3, 4- Di met hoxybenzoic acid is processed according to the nethod described in

(
4-
Exanpl e 43 B@1quw&1 0 Hz, 1H) 8.42 (dd J—48 15Hz 1H) 2(d J=1.8 Hz, 1 H). HRMS
( 4d|rrethox -5-carbonitrile. 1H NWR
0

1- Hind

(400 Mz, (EEDBEY/3 16%%?/‘14*@)7 %%‘Cdf?fﬁ)w'* é“s@03%%1 933] 6.75 (d, J=8.6 Hz, 1
H) , 692(s 1H), 7.19 (dd, J=7.8, 4.3 Hz, 1H) 722(dd, J=8.5, 2.2 Hz,
1 H, 7. d, J=2.0 Hz, 1 H), 7.50 (dd, J87 .6 Hz, 1 H, 7.58- 7.63(m
2H),8£2(§§19%§1‘ 0 Hz, 1 H), 8.47 (dd, J=4.8, 15Hz 1 H), 8.68 (dd,
J=2. 3, O0.8(3#Dindeth)l- beh‘RVB—Z(;EGHih 3iz1 HBiddolé SAcarhdniiie) +: Cal cd for C23H18N303:
384.1348] ,, Exanple 52 1-(3-Ethyl-benzoyl)-2-pyridin-3-yl-1H

ndol e- 5- ca hQ e 3; Et hyl benzoic acid is processed according to the

i »-Efamp)l e 45 to give

143- et hyl - ben N 2-pY N di n- 3- y1l-1Hindol e-5-carbonitrile. 1H NVR (400
MHz, CDCl3) 6 ppm &6 (t, J=7.6 Hz, 3 H), 2.58 (g, J=7.6 Hz, 2 H), 6.89
(s, 1 H, 7. q, J=8.0, 4.9 Hz, 1 H, 7.22 - 7.25 (m 1 H), 7.29 - 7.33
(m 1 H, 7.40 1 H, 7.43- 7.47 (m 1 H, 7.51 -7.57 (m 2 H, 7.73 (d,
J=8.8 Hz, 1 H/ 8.02 (d, J=1.0 Hz, 1 H), 8.42 (dd, J=4.8, 1.5 Hz, 1 H,
8.63 (d, J=1.8 Hz, 1 H). HRI\/B(ESI) m z 352.1443 [ (MtH): Cal cd for
023H18N303 4{§Jggetj3wg@]zow@gm§p@cgged according to the method described in Example 45

1- (3, 5- Diy wéyﬂ @cheare hb&z@wg%mﬁg 11 Akhdondekgrbaniead. b’@mMRl(h@O To a
i ndal e carbhonitrile npl e 8, 200 ny,

| ut di
0913 oMz DR PR HAE (2.8 Fk. P 2045 e BBG56 oM ARyt Rl (78 g, 3. 826
ol ) andr. 1I$l@idn1/=x7t51r592 Hs, sH), 7razd 74y (ml @ H n4atdd) J€8.6 The HzeaEl, 78y @t xture is

e oy e B Sa STRCE BLLE 5B Vot 1o Bl rep Pk 440948, acges

dropwi se h$ H2, CHared64 fde/+2RElr| DRA). 1 ISREISI(ESRdh/aB852. 0488 [{M+rip)erGdied for f or 1 h.

The react d by addi ng saturated sodi um bi carbonate. The THF is
renoved %‘g?‘* ?S/%q%?]%g@nd the resulting residue is purified by silica gel
flash chromat ography (ethyl acetate-heptane, 0:1 to 1:1). The resulting

pr oduct iéaf 14 her purified by HPLC using an X-bridge RP18 and an

acetonitr -U. 1% ammoni a hydroxi de gradient to yield

1- ( 3, 5- di hret-Methokebenzpil)-2 Dypdin3di-iB=-iddojerStrboniditd e- 5- carbonitrile. 1H I NI MR
(400 MHz, yCDCI3) 6 ppm2 25 (s, 6 H, 6.88 (s, 1 H, 7.10 (s, 1 H, 7.14
(dd, J76\ Hz b\ 7.22 (s, 2 H, 7.50 - 7.56 (m 2 H), 7.70 (d,
J=8.8 Hz, 1 @ s, »1 H), 009/156462PC71W2669/ 6STW (dd, J=431 1i5
Hz, 18. 62' t H>"HRti AS=Nai) irk 352.14-52 2 3 H sN301-352.14150). nr.-*

i 54

3,
0

0
4-Methoxybenzoic acid is processed according to the method described in Example 45
to give 1-(4-methoxy-benzoyl)-2-pyridin-3-yl-1H-indole-5-carbonitrile. "H NMR (400
MHz, CDCl3) & ppm 3.83 (s, 3 H), 6.81 -6.85 (m, 2 H), 6.90 (s, 1 H), 7.18 (dd, J=7.8, 3.0
Hz, 1 H), 7.49 (dd, J=8.6, 1.5 Hz, 1 H), 7.58 - 7.62 (m, 2 H), 7.62 - 7.66 (m, 2 H), 8.01 (d,
J=1.5Hz, 1 H), 8.46 (dd, J=4.8, 1.5 Hz, 1 H), 8.66 (d, J=3.0 Hz, 1 H). HRMS (ESI) m/z
354.1225 [(M+H)": Calcd for CxH1sN3Q,: 354.1243].

Example 50
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-El ronya-2-areithyl-tievzoiiii add Lt-butkii este- Br suspexson of
anhydrous nmagnesi bmsulfate (4.5 g, 37.1?Rm noiyin iloronel hane (37 rat) is
aci ds t ooW$) WY ER62H- 46/ 34/ (515 ul " 9202 mmal t. anditti e AAIVEP20@10sTH42 A
Si-g-orucArrivi 1150 b i. ol) is added, folidired by kJ-titan-di (4.39

-AL, =initi-A ThatasratfiafifAl stirred at roomternfretature for 24k
Attar aiding saturated sodturnitkiartionate. The u Ring soiction is
extradted with ethyl acetate. The organic tayarks-w3Shed, w th* :urated

sodi um chkay e ogRberFodifa HyAifgs)i-1898u s SHivbakee Ei ter ed andboncer nr at ed.
e -resti ttr| g rei& nuetsrpm firatibralirzawailisairdirrdiniadijRbbit

40, -r9i . ate, ptape, 0:1 to-tit:Tito-

furrllstthy 2a- A atryltrlTharkt*A-hnIMear : 101NVR 90 MHz, DWM5-0-4)
6 ppm 1.59s. 9 'N3Hi,7680"tHz l: H|t14|\U J=8.3, 2.3 Hz" 1
H), 1.92W J=9.3 }dZ,. 1 :hl; ti-liiretryijrauphritralikiratird 754 Slty.
eiaff-A-TA | =yl 1 Tthin 1116Min -1-exane,1 22 nit, tSI5 maid 'isattad

Fr.5.cone-27 ¢ PA1, 4en. zotibriiiitertrtudy este- 1,51 4 rag 4 B mina' ?
TILF (187,11 Inder Tha teartiAri. rirdri..4*- *stirred at-76f0 eir a?" mn

Car i ddndi D8 W?yt}&%zg?c’ aBB'u&&ro&&%Q&‘Q%&&?@ @%é‘%ﬁ{%d%& el hPE)?&% 4gn notor

changes to nm transtinitio - mnt ereactl mxture is

war med t oo givednt3taethexyakanaoy! FareynidinaB yl-1 idindote @Q@hﬁ@m”w HsM‘t’lRﬁ%

rimaitni aw-lﬁa@é@ va,smn@tm\(uaqﬁéts@ (s, 1dm)t ?@QI a&u Jsgbuzelm W BHS &, &d**b bid,
niter!. The . * nc& rastirki 8(9 %/ U

-7T8(m 3H) 7.23 (d, J—81 Hz 1H) 7.52 (dd, J 86 1. Hz 1H) 757(dt J=8.0,19

Hz, 1 H), 7.69 (d, J=8.8 Hz, 1 H), 8.01 (d, J=1.0 Hz, 1 H), 8.45 (dd, J=4.8, 1.5 Hz, 1 H),

8.64 (d, J=2.3 Hz, 1 H). HRMS (ESI) m/z 354.1231 [(M+H)": Calcd for CxH1sN3O,:

354.1243].

Example 51
1-(3,4-Dimethoxy-benzoyl)-2-pyridin-3-yl-1H-indole-5-carbonitrile

N
X

o0
3,4-Dimethoxybenzoic acid is processed according to the method described in Example
45 to give 1-(3,4-dimethoxy-benzoyl)-2-pyridin-3-yl-1H-indole-5-carbonitrile. 'H NMR
(400 MHz, CDCl3) 6 ppm 3.87 (s, 3 H), 3.90 (s, 3 H), 6.75 (d, J=8.6 Hz, 1 H), 6.92 (s, 1
H), 7.19 (dd, J=7.8, 4.3 Hz, 1 H), 7.22 (dd, J=8.5, 2.2 Hz, 1 H), 7.29 (d, J=2.0 Hz, 1 H),
7.50 (dd, J=8.7, 1.6 Hz, 1 H), 7.58 - 7.63 (m, 2 H), 8.02 (d, J/=1.0 Hz, 1 H), 8.47 (dd,
J=4.8, 1.5 Hz, 1 H), 8.68 (dd, J=2.3, 0.8 Hz, 1 H). HRMS (ESI) m/z 384.1349 [(M+H)":
Calcd for Cy3H1sN3O35: 384.1348].

Example 52
1-(3-Ethyl-benzoyl)-2-pyridin-3-yl-1H-indole-5-carbonitrile
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0119113646211C17EVLI RM TS79: 17 chrornatnavhy iceitryi acetateptarie” 0:1 co

f:fJib am sh 4-nethse?-isoptitaiii2 3-tartriaittyle. 1H relR 430

t s1Hz. COCWVOTAY o422 1.62 (',.9 H ., 2.65(s, 3 H, (d, - 2CITERIBOIHET9471, 89

Hz,. 1 K8.52 (0,1=2.02 Hz, | -(5-Cyannyi)12-nelnykrur-atra sretilu cti9i

-ugrel _ tooNNE O O c lethyl-isop.hthalic acid 3-tert-butyi es eris

processed according to the neiriud ;cubed in Examli-45 bp give

litotwz...irtirfrbsstol. ester.. "H NM? C4Cal MHCCIC -J,5 ppmf.5/9 H,

2.55 s, 3 ﬁ 91 (s, 1 R, :ta"l7 )W 8 ALIS Hz. f HL 7 53 - 7.56 , 2 H), 7.66
> NHL,7 76 41, j59 "Hz,. "1 H. 7 i-9g8:r=2."021Hz, 1

I\H) » 8_43 dd. ,./=4.60. 1.521-iz 1 'H/ ts.131 ti"

: svpiN 1- 4. nal i NCh _e_nzair, acid.

)72.717)01: 1V, | M P&F® _Ol1llapirtre.r. & likle,sie.r

3-Ethylbenzoic acid is processed according to the method described in Example 45 to
give 1-(3-ethyl-benzoyl)-2-pyridin-3-yl-1H-indole-5-carbonitrile. "H NMR (400 MHz,
CDCls) & ppm 1.16 (t, J=7.6 Hz, 3 H), 2.58 (q, J=7.6 Hz, 2 H), 6.89 (s, 1 H), 7.12 (dd,
J=8.0,49Hz 1H),7.22-725(m, 1H),7.29-7.33 (m,1H),7.40 (s, 1H), 7.43-7.47
(m,1H),7.51-7.57 (m, 2 H),7.73 (d, J=8.8 Hz, 1 H), 8.02 (d, J=1.0 Hz, 1 H), 8.42 (dd,
J=4.8, 1.5 Hz, 1 H), 8.63 (d, J=1.8 Hz, 1 H). HRMS (ESI) m/z 352.1443 [(M+H)": Calcd
for Ca3H1sN30: 352.1450].

Exarnple 53
1-(3,5-Dimethyl-benzoyl)-2-pyridin-3-yl-1H-indole-5-carbonitrile
Na \ _
/
N \ N

o)

To a solution of 2-pyridin-3-yl-1H-indole-5-carbonitrile (Example 8, 200 mg, 0.913 mmol)
at 0 °C in THF (6 mL) is added 60% sodium hydride (72 mg, 1.826 mmol) and the
mixture is stirred for 10 min at 0 °C. The reaction mixture is then warmed to room
temperature and stirred for 30 min. 3,5-Dimethyl-benzoyl chloride (460 mg, 2.740 mmol)
in THF (2 mL) is added dropwise at 0 °C and the reaction is stirred at room temperature
for 1 h. The reaction is quenched by adding saturated sodium bicarbonate. The THF is
removed under vacuum, and the resulting residue is purified by silica gel flash
chromatography (ethyl acetate-heptane, 0:1 to 1:1). The resulting product is further
purified by HPLC using an X-bridge RP18 and an acetonitrile-0.1% ammonia hydroxide
gradient to yield 1-(3,5-dimethyl-benzoyl)-2-pyridine-3-yl-1H-indole-5-carbonitrile. 'H
NMR (400 MHz, CDCls) & ppm 2.25 (s, 6 H), 6.88 (s, 1 H), 7.10 (s, 1 H), 7.14 (dd, J=7.6,
5.3Hz, 1 H),7.22 (s, 2H),7.50-7.56 (m, 2 H), 7.70 (d, J=8.8 Hz, 1 H), 8.01 (s, 1 H),
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issolved irn woroacvt2nt. (3 rrilLhwal SInLKV.:371.n.atatsoli for. 1. h.
Al ter enoving the solvent, Site rasidue is pv.rifie4d by HPLC with an
Y-bri dge PEeW)¥15¢8i2ng i cetonitri le-0.1 94 |poroacettc aTER809A57%7| oant
to yiaid 5:15-cyano-2-pyrittin-3-ydndol e-|-carbamdl)-2-matrypi-iteozaic
acid_ (1-1 .N.1S/R (400 Mz .DM5O-r4) 6 ppm STFA siairi) 2.59
tks,-.52.141rcrA,,,tH6,7 71. -fp., 1. HL,, 7i 1 H), 7.81 tdid, J=7 W;, *7
92 ;IL, L=8,n, ,. , I. 171), , R4=7 fri7E15,, 8.38 (d, J=1,5 Hz, 1
. R1), - - dgl43 drads44.8, 115 Az Hzr), 8621 6). 7%85@8?{1@1 3924452 [+ dalca 11 RMS (. E
SI) n-1/z382 1202Cakod for Ci siHons03: a52.11921. Exanple 55
3- ( 5- Cyan8t ©2pyMNsdi 9234%PL i ndol e- 1- car bony1) - benzoi ¢ acid N HO
3- (5-cyano- 2- pyridi n-3-yl -i ndol e- 1- carbonyl) - benzoic acid tert-butyl ester
(Exanpl e 46% i S grocessed according to the nethod described in Exanpl e 54d
to give 3 0-2- pyridin-3-yl-indol e-1-carbonyl)-2-net hyl - benzoic
aci d. 1H QMVRB{gHO-2Mzhy-DbEkdicégid @ripquitgl €A salt) 7.16 - 7.21 (m 2 H), 7.43
(t, J=7.8 Hz, 1 H), 7.67 (dd, J=8.7, 1.64 Hz, 1 H, 7.71 - 7.75(m 2 H),
7.82 (dt, J=800, 1.5, 1.3 Hz, 1 H), 7.97 (dt, J=7.8, 1.4 Hz, 1 H), 8.00 (t,
J=1.5 Hz, , (d, J=1.0 Hz, 1 H), 8.32 (dd, J=4.8, 1.5 Hz, 1 H), 8.55
(d, J=1.6 01 HRVS (ESI) mz 368.1040 [ (MrH)] Cal cd for C22H14N303:
368. 1035] Exanple 56 1 -(3-Cyano-benzenesul fony-2-pyridin-3-yl-1
H i ndol e-5-carbonit¥ile 11

To a suspension of anhydrous magnesium sulfate (4.5 g, 37.28 mmol) in

dichloromethane (37 mL) is added concentrated H,SO4 (516 pl, 9.302 mmol) and the
mixture is stirred vigorously for 15 min. 5-Bromo-2-methyl-benzoic acid (2 g, 9.302

mmol) is added, followed by t-butanol (4.39 mL, 46.51 mmol). The flask is capped tightly
and stirred at room temperature for 24 h. After adding saturated sodium bicarbonate, the
resulting solution is extracted with ethyl acetate. The organic layer is washed with a
saturated sodium chloride solution, dried over sodium sulfate, filtered and concentrated.
The resulting residue is purified by silica gel flash chromatography (ethyl acetate-
heptane, 0:1 to 3:7) to furnish 5-bromo-2-methyl-benzoic acid tert-butyl ester. 'H NMR
(400 MHz, DMSO-ds) & ppm 1.59 (s, 9 H), 2.51 (s, 3 H), 7.08 (d, J=8.1 Hz, 1 H), 7.46
(dd, J=8.3, 2.3 Hz, 1 H), 7.92 (d, J=2.3 Hz, 1 H)

(b) 4-Methyl-isophthalic acid 3-tert-butyl ester

=2,

n-Butyllithium (1.6M in hexane,1.29 mL, 1.975 mmol) is slowly added to 5-bromo-2-
methyl-benzoic acid tert-butyl ester (511 mg, 1.884 mmol) in THF (18 mL) at -78 °C
under N,. The reaction mixture is stirred at —78 °C for 30 min. Carbon dioxide gas is
bubbled through the solution until the solution color changes to orange. After stirring at
—78 °C for 10 min, the reaction mixture is warmed to room temperature. The reaction is
quenched with saturated ammonium chloride, extracted with ethyl acetate, dried over
sodium sulfate, filtered and concentrated. The resulting residue is purified by silica gel
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To a solution of 2-pyridin-3-yl-1Hindol e-5-carbonitrile (Exanple 8, 300
nmg, 1.37 mmol) at 0 Cin DW (12 nL) is added 60% sodi um hydri de (82 ny,
2. 06 mmol YWO1989/13¢é62ni xt ure stirred for 10 min at 0 C. THEIVERGWIST4M Xt ur e
is then warmed to roomtenperature and stirred for 30 mn.

3- Cyanobenzenesul fonyl chloride (552 ng, 2.74 mmol) in DMF (2 nL) is added
dropwise at 0 C and the reaction is stirred at roomtenperature for 1 h.
The reaction is quenched by adding water (1 nL). The resulting m xture is

purified fagn H?ﬂeﬁaaz%daéﬂrgq&hﬁ%%&awéwar@cgt1Qasmt1l) td farrsnlfbnayriBbshitbiidr oxi de as

an eluent to

[
1-(3- cyan@?‘do%?{fiﬁwgyﬁlﬂspﬁnﬂ?@%(ﬂpﬁ) §Hz. 8D(k) 3 PPHIRA € 3H:£FR0(8i 2 FYl e NVR
(400 MHz,7.6D0, 3#7§3H@mm ,Blo7((@d, 7, 1.89%4, { 89l,.8.52(4, 2.8 Bz Hzr). 1 H), 7. 66
(dd, J=8.1, 2.0 Hz, 1H), 772(t J=7.7 Hz, 1 H), 7.86 (dd, J87 1.6 Hz,
1H, 7.94 (t, J=1.5 H ., 7.98 (01,11=a734 Zi g Hz, V 2r6).11.fi 9 k' qd,
J=7,6, 1.@3) H5-Cydo-2-Byridh-8gl-ihgdle caHBqnyl&ZMhykbeBzciéaMtertlbutyl ester

' HO , .r—223‘\}rLa revzil |rtro S (ESI) mz 385.07153-1: (WiW nple 57

H i nd&-5 carsaq
3- et hyl - 2- pyri g1 Vr) p.dnle-5-catirimtol argxanple_fi.,47 ng,, G Z1

lop :LP T.H F zoomtenperature is added .K H MDS [0...51191.in
triluene,.11.61) 00 mol) followed wth (2- br omo- et baxy) - banzane (9D
ng,. 11.45kti "is '"red multi N2 for 2 days and aqueous anmoni um
chloride f aided to quench rentiam TheyritriiieeyegekThrJ-1.1.1

and tb P_resinita pialifect by, silica gel sh chromatography teripi
anefrate-hectinet, '1.4 to_tilt njva a-methyl-1_42-one n oxy
yl)-2- pyrd- ale;hyhtsgprytlallg; 395@@61%'1}’59%9&'ﬁﬁfﬂcﬁfﬁﬁieﬂaﬁcqﬁr‘%@@t(\ﬁhﬂﬂethw YG,i ppm 2

o -1 5 I ti e a"
'3 2 8) ? ;‘dze%%rlt§éd/|n Ex@m&e'zll% élve B‘)éﬁ—cy%o‘-@gf(ﬁd%n Qgﬁmd&e 1%rbon§l)—|20methyl [ '511m |

25M
2 H _i, 108520 agH f%ﬁfr{)utw Gtstef #é‘%ﬁRﬁOQW#?E\CB o PRy b%@ 5 M, 2&% S, é 74 -
819rj j Hi , HHNW1%s,i118)SFi13did, /B8543, 4.89 8BS 1 B, i7f26He, 2lswd HHM H)Cs'835m$ -r, 060-.
354 1. 5171 32]H . 7.66 (dd, J=7.96, 2.15 Hz, 1 H), 7.76 (d, J=8.59 Hz, 1 H), 7.98 (d, J=2.02 Hz, 1

H), 8.02 (d, J=1.01 Hz, 1 H), 8.43 (dd, J=4.80, 1.52 Hz, 1 H), 8.61 (d, J=2.27 Hz, 1 H).

(d) 5-(5-Cyano-2-pyridin-3-yl-indole-1-carbonyl)-2-methyl-benzoic acid
AN \ _
/
N \ N

o)

o

5-(5-Cyano-2-pyridin-3-yl-indole-1-carbonyl)-2-methyl-benzoic acid tert-butyl ester is
dissolved in trifluoroacetic acid (3 mL), and stirred at room temperature for 1 h. After
removing the solvent, the residue is purified by HPLC with an X-bridge Phenyl using
acetonitrile-0.1% trifluoroacetic acid as an eluent to yield 5-(5-cyano-2-pyridin-3-yl-
indole-1-carbonyl)-2-methyl-benzoic acid. "H NMR (400 MHz, DMSO-ds) & ppm (TFA
salt) 2.59 (s, 3 H), 7.32 (s, 1H),7.39-7.44 (m,2H),7.71-7.75(m, 1 H), 7.76 - 7.79 (m,
1 H), 7.81(dd, J=7.8, 2.0 Hz, 1 H), 7.92 (dt, J=8.0, 1.8 Hz, 1 H), 8.11 (d, J=2.0 Hz, 1 H),
8.38 (d, J=1.5 Hz, 1 H), 8.52 (dd, J=5.0, 1.5 Hz, 1 H), 8.74 (d, J=2.0 Hz, 1 H). HRMS
(ESI) m/z 382.1202 [(M+H)" Calcd for CasH16N3O3: 382.1192].

99



xanmpl e 58 -(2-P henoxy-ethyl)-2-pyridin-3-ykl Kina' ofe-5-ca rboaffrife
c(71-. G (2-Bro mo-ethoxy)-benze n e and 2-pyitdfrt-3-yil-

h' - i ndef eWS: W891%4f2t t he (Exant 8i are processed_ accor dip@J/ER20a%067932t hod
described 1.77 Exant 57 to gfve 1-(2-pggenbw)-
1-2-pyrielin-9-yl-1-Hinddie-'5-caroori(taie.111111-2, ihlrbrOrg1., -.prat
| 4.4 1rh 16, Hz, 2 H, 4.57 It, j=5.1,:/=7 lisrz,r2 in.),957/7" H)52)+16, 3
Hz, 1 H, TIC 1T(m 2 H 7.53 itt.,1=6.5, t.8Hz tht 7.55- 7.66 tirrr, HA
H ., 6. 63|§Xa |95§ Hz,. f H. (cl, J=1.5 HT-, 1HT-136-3 (ESL)

mz-3.41 ie Calico for092H|rN-| 0-. 1450]. task is

cf ?ar ae- a? %YEH‘OSZ Hyrlg‘r‘a%‘b/\/‘)‘d(ﬁe‘ﬂﬁafttoﬁw) BeRzoicatid j ncl al e . byarattl aride

TE. xanmQO eN 00 g" 9,41-19 mmi) arNc: DEAF (2 rolL). The salvtion .ta

coal ed in na~pBBtsC. X neral oil (0.03ei" 0898 nmantoit is

addal . Thve-ro » irred at Fawn lar.w xeratare far trim

| ci nucvettiy D&til'\titii¥ -di/Cal-pro-a tore)? arxy' ritre ran re' RZLRK.,
7/1,, 1Pal . QwmrirACTRR, Ixtu re is stirred at Mom 191) riirteratore
1101ro-t h! JW "CV?2 rnrirtzniltit ;0,ti25ier;,. ie residue is puffed by
reverse HPLC with Xbrillie &Sit.; RP t8 CalbriNi and a 'adian.t

alant 41 T.FAin a--elrontriieto affard 3 mef f -ryi -142-phenaxrettgl) - 2-
3-(5-cyano-2-pyridin-3-yl-indole-1-carbonyl)-benzoic acid tert-butyl ester (Example 46) is

processed according to the method described in Example 54d to give 5-(5-cyano-2-
pyridin-3-yl-indole-1-carbonyl)-2-methyl-benzoic acid. 'H NMR (400 MHz, DMSO-ds) &
ppm (TFA salt) 7.16 - 7.21 (m, 2 H), 7.43 (t, J=7.8 Hz, 1 H), 7.67 (dd, J=8.7, 1.64 Hz, 1
H), 7.71-7.75 (m, 2 H), 7.82 (dt, J=8.0, 1.5, 1.3 Hz, 1 H), 7.97 (dt, J=7.8, 1.4 Hz, 1 H),
8.00 (t, J=1.5 Hz, 1 H), 8.25 (d, J=1.0 Hz, 1 H), 8.32 (dd, J=4.8, 1.5 Hz, 1 H), 8.55 (d,
J=1.6 Hz, 1 H). HRMS (ESI) m/z 368.1040 [(M+H)" Calcd for C»,H14N3O3: 368.1035]

Example 56
1-(3-Cyano-benzenesulfonyl)-2-pyridin-3-yl-1H-indole-5-carbonitrile

N\\ _
A\ N/
s?
(0]

N
To a solution of 2-pyridin-3-yl-1H-indole-5-carbonitrile (Example 8, 300 mg, 1.37 mmol)
at 0 °C in DMF (12 mL) is added 60% sodium hydride (82 mg, 2.06 mmol) and the
mixture stirred for 10 min at 0 °C. The reaction mixture is then warmed to room
temperature and stirred for 30 min. 3-Cyanobenzenesulfonyl chloride (552 mg, 2.74
mmol) in DMF (2 mL) is added dropwise at 0 °C and the reaction is stirred at room
temperature for 1 h. The reaction is quenched by adding water (1 mL). The resulting
mixture is purified by HPLC X-bridge RP18 using acetonitrile-0.1% ammonia hydroxide
as an eluent to yield 1-(3-cyano-benzenesulfonyl)2-pyridin-3-yl-1H-indole-5-carbonitrile.
'H NMR (400 MHz, CDCl5) & ppm 7.11 (s, 1 H), 7.54 (dd, J=7.8, 4.8 Hz, 1 H), 7.66 (dd,
J=8.1,2.0Hz, 1 H), 7.72 (t, J=7.7 Hz, 1 H), 7.86 (dd, J=8.7, 1.6 Hz, 1 H), 7.94 (t, J=1.5
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iridiri-3-11,-1H1-linera,.as a yekew Wax acal ate set 1H NWMR (40C.; Mz,
Atte:ft; Opm (TEA salt) 2.29 |Is, WEl). 4.11311.,

.. ) =5:21- WO P/156¥6214, 155" 11, ,)=-5.4111-42, 1M LA), Vi AP(I&EP26®/B7Hz, 2 Hi ,
537U. J=7.5 "Hz., 1 "HO .411 -7 221111, nalH'tY%M t--(166, Vi,4i.4i llia, 41
1), 7.58 (d, J=8.3 Hz,. 1 H), 7.64 cal J'=7.6 Hz t H 7.95 (dki, 1=8.6, 5.4
Hz, f H 8.44 HARMS(EST) mz 1329.1646 Etril-HO0; CSxihi Lear2Aitg.i:.
32-fitsia% Exanple ;a) 3-(2-Brrio-ethraavli-benzoic acid nethyl ester

009/ 154464?@I+@7Fa§@dt9j=’éez7\é/o 18l|$z qmﬁ)r gad (do/ J—‘Bs ygmsm?razm&j F=1LAT: net - | -

cate- % rono- enanel b. W nit,

8 6 3J tri& t1d")) 8%1(% J‘?ﬂﬁ "@\\7@&2&9_( ‘d t/r?"?l'ﬂ?r "B 8sz d@ ‘tl'nﬁﬁ) e a'é)dea and

the rni x-1gRBIESITIN/E B8R07EBTINFES) \GaGY.fod C M XMIQ8; 365.0759pded to room
terperata The sol k- afr: Mered -off awm the fafrek- Eintrated A etc Tha

69-ae is tx,:reed tr?sh8.2-3 Perish okyanetogro, 9. kv ac3" 8:fficrxd
a- ka- ct unExanedlen5T W. y) - ber r zni cestalityq dess oil."'ft 1-41-01-k 12COVAIrt z,

Vity- t') ety 22 oh dioxi-efiy 2 Sisin-a i Hinoé st ditle ) - 7- 14 O, 1 ni 7.37

(nil,
.
o

o)

C

To a solution of 3-methyl-2-pyridin-3-yl-1H-indole-5-carbonitrile (Example 6, 47 mg, 0.20
mmol) in THF (5 mL) at room temperature is added KHMDS (0.5 M in toluene, 0.60 mL,
0.30 mmol) followed with (2-bromo-ethoxy)-benzene (90 mg, 0.45 mmol). The mixture is
stirred under N, for 2 days and agqueous ammonium chioride (1 mL) is added to quench
the reaction. The volatiles are removed in vacuo and the residue is purified by silica gel
flash chromatography (ethyl acetate-heptane, 1:4 to 1:0) to give 3-methyl-1-(2-phenoxy-
ethyl)-2-pyridin-3-yl-1H-indole-5-carbonitrile. 'H NMR (400 MHz, CDCls) 5 ppm 2.25 (s,
3 H), 4.10 (t, J=5.2 Hz, 2 H), 4.46 (t, J=5.3 Hz, 2 H), 6.66 (d, J=7.8 Hz, 2 H), 6.93 (t,
J=7.3Hz, 1H), 717 -7.25(m, 2H),7.51-7.57 (m, 2 H), 7.59 - 7.65 (m, 1 H), 7.95 (d,
J=8.6 Hz, 1 H), 7.98 (s, 1 H), 8.74 - 8.79 (m, 2 H). HRMS (ESI) m/z 354.1618 [(M+H)"
Calcd for Cy3H20N30: 354.1606].

Exampie 58
1-(2-Phenoxy-ethyl)-2-pyridin-3-yl-1H-indole-5-carbonitrile
AN \ _
/
N \ N

o)

(2-Bromo-ethoxy)-benzene and 2-pyridin-3-yl-1H-indole-5-carbonitrile (Example 8) are

processed according to the method described in Example 57 to give 1-(2-phenoxy-
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2-2iitniteThiixiira-eati R, rot W--akkl- .41. at 9.nr?.."-trt33;
10..-37rDPS*27EWCI I I | -a-gt-gliffif- fl (Exanr-- 61) are p:8-ns2yz.--3
aczoi dt c W& WpY156i62Texangie 59 in /e PCT/EP2009/057947
3-12-1, 5-cyano- 3-net hvl - 2- pyrkl , 1/ 2- 3-i t ki ndo. 1- 1- 0) - et hoxy. yheonSaa_60
nteinyi _e ter NVR (400 M1-12 , MeDD7/\b DpM 225 Is 3 R), 3 90 fc" 3 R),
411,J=411:Hz. 2i6) 60 (t, J=5.1 Hz, 2691 (t J=7.8 22 Hz 1 ;7:1 721 -7.24 rm
1, r aa.. 3r---6.0- z, i1i0,75.52 -7 Fla tni,lY;:,, 7 8.6-1(81, .1=761.7
t 3.09 (n@thﬁ iig ricfh- f’;—?ITH-&dBVeS&rbgmﬁe *l-rmlbr’k%oo MH%G\J}e@DWp&nk 123f(tt864
25H22N30 5 Xxa mvjt- Y

freR 7, - 'élé@f H)d4<,6F| 9J=p! Hg, 2 g 6.45(d JT#e%E'éz%H 6a?r7r{sthh@r84| b’ the,
ﬁEfterXtﬁ?@l&ﬂdﬁm 7.1Bxammi (&, ean-4.53 de94=186’ 1.8 #3; VHHI7.55,-7.60 (m@y M), - t . hzni c

o s O O TR 10068 6458 148 ks

r| tet h 348 B®{RU=1.5 Hz, 1 H). HRMS (ESI) m/z 340.1453 [(M+H)* Calcd for CarH:sN5O:
340.1450].

Example 59
3-Methyl-1-(2-phenoxy-ethyi)-2-pyridin-3-yl-1H-indole

L=
S

A flask is charged with 3-methyl-2-pyridin-3-yl-1H-indole hydrochloride (Example 1,
0.100 g, 0.408 mmol) and DMF (2 mL). The solution is cooled to 0 °C and 60% NaH in
mineral oil (0.036g, 0.898 mmol) is added. The mixture is stirred at room temperature for
20 min followed by addition of (2-bromo-ethoxy)-benzene (0.205 mL, 1.021 mmol). The
mixture is stirred at room temperature for 5 h, whereupon it is concentrated in vacuo.
The residue is purified by reverse phase HPLC with Xbridge Shield RP18 column and a
gradient of 0.1% aqueous TFA in acetonitrile to afford 3-methyl-1-(2-phenoxy-ethyl)-2-
pyridin-3-yl-1H-indole as a yellow trifluoro acetate salt. "H NMR (400 MHz, MeOD) &
ppm (TFA salt) 2.29 (s, 3 H), 4.18 (t, J=5.2 Hz, 2 H), 4.55 (t, J=5.1 Hz, 2 H), 6.64 (d,
J=7.8 Hz, 2 H),6.87 (t, J=7.5Hz, 1 H), 7.11 -7.22 (m, 3 H), 7.33 (ddd, J=7.6, 1.1 Hz, 1
H), 7.58 (d, J=8.3 Hz, 1 H), 7.64 (d, J=7.8 Hz, 1 H), 7.96 (dd, J=8.0, 5.4 Hz, 1 H), 8.44
(dt, J=8.0, 1.9, 1.8 Hz, 1 H), 8.77 (dd, J=5.6, 1.3 Hz, 1 H), 8.89 (d, J=1.8 Hz, 1 H).
HRMS (ESI) m/z 329.1646 [(M+H)" Calcd for CxHyN,O: 329.1654].

Example 60
(a) 3-(2-Bromo-ethoxy)-benzoic acid methyl ester

SO
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-B ro moketrowsf\-trepr:,kr, wzirt] mCbis!, %e-dtu.
9.nri.,.54-49.narl.rnel brgrwsr.irlinrlTxgribrint, (Exanple 6) are,
processedWEcWBY oG to the iriietik,rvi descriixed ikr? PETHR2009/0BYE759 t o
) 442- (5- Cy8RO- 3- Met h0- 2- 1. 9yr dkr ?-3- 0, 1/ 2, 540. 1- 1-y! ) -et h&\A-t' 9. 0, Zai C
acid .7.10itly.le, ster. NMR (400 Miz, MeOD) 6 ppm 228 (s, 3 H), 387(s 3H
424(1 .1=5. 1 Hz,. 2 Hy. .11 k, 3=5.1] Ir'a, 29,7,9, iin.,7-171),,,7
7.9, 56, 65)4k|f|tTa6T-ESfro,,rim? .91 1 H, 9.01, 1.9, 1.3.Hz,
1 Hy, af. Aﬁaékqgchéfbedlwﬁl 3-ﬁy(ﬁ5* bénzokaaéld m%th}/géstérr@ 541) 16 blnk¥) &S ) nvz
4121B60 | 1. 5y [tiBT), 2ei T69€ 31

[ 2- (5- Q/a"i‘%’t@eﬁéq %112%9@{‘@ qt??’@li@r’ﬂﬁnpﬁto W’@a‘é??@&ﬁﬁﬁ‘sﬂ%ﬁﬁrﬁpﬁate and N t)
N OH k fkaslky, 8.0 mmol) are added and the mixture is refluxed for 24 h. The reaction m|xture

L

| ydr oxi desoneerérated invptuo. Thereskiae tis munified kY sifiea ges rIMnrbh&ﬁnatb@raakw o pH 1 using
1 M aqueo | ut) TM V& 9 aC| A 9. The
enLt it i njRaGricoi 6 o A SIE oI RS e PR L e
is dried wkelessoitli hiNMBt(48®&MHE] CDEkEgipem &.66dhdad.lrtz 2dt), 3I'ﬂ%(sr 880l ting
LELCY SRS IR Ly by Skl g i ARTY T TR 7etR] . @O Form

et banecne

(b) 3-[2-(5-Cyano-3-methyl-2-pyridin-3-yl-indol-1-yl)-ethoxy]-benzoic acid methyl ester

N
X _
N \ 7
N N
(o) O\)
-0

3-(2-Bromo-ethoxy)-benzoic acid methyl ester and 5-cyano-3-methyl-2-pyridin-3-yl-indol-
1-yl (Example 6) are processed according to the method described in Example 59 to
give 3-[2-(5-cyano-3-methyl-2-pyridin-3-yl-indol-1-yl)-ethoxy]-benzoic acid methyl ester.
"H NMR (400 MHz, MeOD) & ppm 2.26 (s, 3 H), 3.90 (s, 3 H), 4.22 (t, J=4.9 Hz, 2 H),
4.60 (t, J=5.1 Hz, 2 H), 6.91 (dd, J=7.8, 2.3 Hz, 1 H), 7.21 - 7.24 (m, 1 H), 7.28 (t, J=8.0
Hz, 1 H), 7.52 - 7.59 (m, 2 H), 7.65 (dd, J=7.8, 5.1 Hz, 1 H), 7.76 (d, J=8.6 Hz, 1 H), 7.98
-8.09 (m, 2 H), 8.56 - 8.77 (m, 2 H). HRMS (ESI) m/z 412.1664 [(M+H)" Calcd for
CasH22N303: 412.1661].

Example 61
(a) 4-(2-Bromo-ethoxy)-benzoic acid methyl ester

\O*QOH

Br

4-Hydroxybenzoic acid methyl ester is processed according to the method described in
Example 60a to give 4-(2-Bromo-ethoxy)-benzoic acid methyl ester.
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afford 4-[2-(5-cyano-3-net hyl -2-pyridin-3-yl-indol -111) - et hoxykbenzoi c acid

as a white solid. 1H NWR (400 MHz, MeOD) 6 ppm 2.27 (s, 3 H, 4.22 (t,

J=5.1 Hz, WO WP91%44@0 (t, J=5.2 Hz, 2 H), 6.72 (d, J=8. 8 MdA/EP2004)05794757 (dd,

J=8.6, 1.5 Hz, 1 H, 7.62 -7.72 (m 1 H, 7.76 (d, J=8.6 Hz, 1 H), 7.86 (d,

J=8.6 Hz, 2 H), 8.02 (d, J=7.8 Hz, 1 H), 8.07 (s, 1 H), 8.72 (br. s., 2 H).

HRVS (ESI) mz 398. 1487 [(M+H) + Cal cd for C24H20N303: 398. 1505]. Exanple 63

(a) 442-(5-Chl oro-3-nethyl-2-pyridin-3-yl-indol-111)-ethond-benzoic acid

met hyl  espes-2-(- é?a%fslﬁﬁ@th?ﬁilp%)ﬂ)n-@@ﬂﬁ@blﬁ ﬂFétﬂoﬁTb@Nﬂo@ﬁ@ﬁeﬁl%’f@?' e 61a)

and 5-chl oro-3-nethyl-2- pyridin-3-yl-indol (Exanmpl e 2) are processed

accordi ng Ng,the ne hod descri bed |n Exanpl e 59 to give

442- ( 5- chl or o> ridin-3-yl-indol-1-yl)-ethoxy] Thenzoic acid

met hyl ester. N\l 7 421.01. (b)

4-12-(5-Chl oro- 2prr| di n- 3-yl -indol -1-y1) - et hond-benzoic acid OH

442- (5- Chl or o- 3- y1l-2-pyridin-3-yl-indol -1-y1)-ethoxykbenzoic acid

nmet hyl ester processed according to the nethod described in Exanple 62

to give 4-[2 chl oro-3- nethyl-2-pyridin-3-yl-indol-1-yl)-ethoxy]tenzoic

acid. 1H ¢ 400 MHz, MeOD) 6 ppm 2.22 (s, 3 H, 4.21 (t, J=5.1 Hz, 2 H),

4.54 (t, 1 Hz, 2 H), 6.73 (d, J=8.8 Hz, 2 H),

009/ 156462PC E112(1097i 157.94 T (thr8. TLfl hit. f675_*-34 , 543P4r h9,

7 59{d J=2,0 'Hz, 1 H), 7.61- 7.67 H17873&J-"6:6'Hz 2 'H, 7
a,)=3 245(218@@0-etl|10xyj_-[:g@'120|cra§51 methil estgyand 5-cyano- 3-51e4t’ml(?«_pgnd|n -3-yl-indol-

1 07. 115743 (rlii/érﬁ;ﬁéé Q@'&@de%@édao%érlﬂr%%‘tf%ﬂgﬂwad dés@ni)éd in‘Ekafrple 5981 € 64

- Chl or o- 3-het h 12- yriclin-3-y vid ¥? haaal
give 4-[2- -cyano -3-methyl-2- pyr|d|n -3- yI |ndoI -yl ethoxy] -benzoic acid methyl ester.

"H NMR (400 MHz, MeOD) & ppm 2.28 (s, 3 H), 3.87 (s, 3 H), 4.24 (t, J=5.1 Hz, 2 H),
4.61 (t, J=5.1 Hz, 2 H), 6.73 - 6.79 (m, 2 H), 7.58 (dd, J=8.5, 1.6 Hz, 1 H), 7.66 (ddd,
J=7.9, 5.0, 0.8 Hz, 1 H), 7.77 (dd, J=8.6, 0.5 Hz, 1 H), 7.85 - 7.88 (m, 1 H), 7.88 - 7.90
(m, 1 H), 8.03 (dt, J=8.1, 1.9, 1.8 Hz, 1 H), 8.07 (dd, J=15, 0.6 Hz, 1 H), 8.52 - 8.84 (m,
2 H). HRMS (ESI) m/z 412.1660 [(M+H)" Calcd for CosHzoN3Os: 412.1661].

Example 62
4-[2-(5-Cyano-3-methyl-2-pyridin-3-yl-indol-1-yl)-ethoxy]-benzoic acid

N\\\@\g_@
N

o)

OH
A flask is charged with 4-[2-(5-cyano-3-methyl-2-pyridin-3-yl-indol-1-yl)-ethoxy]-benzoic
acid methyl ester (Example 61, 0.150 g, 0.36 mmol) in MeOH (5 mL). Aqueous lithium
hydroxide (1 M, 0.912 mL, 0.912 mmol) is added and the mixture is refluxed overnight.
The reaction mixture is then acidified to pH 1 using 1 M agueous HCI solution and the
methanol is removed in vacuo. The resulting solution is extracted with ethyl acetate. The
organic layer is dried over sodium sulfate, filtered and concentrated. The resulting
residue is purified by silica gel flash chromatography (dichloromethane-methanol, 9:1) to
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3sk is charged
wth5-cbhilioxora-r.r.e.t.Ixip.-2..asirldibra-v/71.blrinrinfe.hvirfrochiarir
fe_ anpl eWD2009/656¢62 3. 58 nmol ) and TH. P (20 ni) nac! COBICHEP20@D5®47 | KRVDS
"11.31\A 'in rene, 17.9 mL, 8.95 rono.b.is added and the m xture As
stirred at roomtenpareturel or mnibl ewerd

twttfitioaal a-chtatrott--crty)-trisnetthsll. 9.ne 11.06 M., f195. M e
IW2rdrosi sitlitre r-eieiti'ed ;RA 43;!, Zk%lftaricnsdirnftmtem

pi -Jan: ridford 4'—?21 E,U(%/a;a?/@ Métﬁyl-fZpr?ldﬁ[Cﬁ%IIm(Ril 1+yl) erxy]—tSerfzblc'aCM@ -Lwthiler arn. fern
r-,viiraturafp v6)0th ei hyl

acetate tSdide. i ﬁ*NlaR QP@MH% Mepa)érp%Z 8%?%9& %a%lftm‘-r? 1&Uét?eH
ant:J.:v. 26 OHRAIUY) 64C (¥acE3d Frm H )eB.6U R, USS. @u'rzaﬂlzede)y/ & li.zamngel sh

chrgmt o a@"ﬁéén&%@?%%ﬁ i w10 A1 et MLAT 5 haren

9nrm($ H) B72?qbr6912H LRIV @Bz H98.1287 BV Caled forChH.NIGE, 2 171)711
617, 8%9“\#] JH7, 1 H, 7.57 (d, ..)=4.8 Hz, H), 7.5? - 7.67 (m
B. 3=7. 9 2

D.Hz, | ), 8.51-8.71(m 2 :hi). ii-iRVS
(59 1) m 7.287.0953 , 1 (M-.Hr Ca.lcd for Giv.H 9C N2C).: 87.0951]. :xanple
,2- Dk yroplonkI acid 5-chiorp-3-nethyl - 2pyr|d|n3yl4nd|I|-I
)|mChI 0) A flask is charged W th

5 chl or o-() fri2- @Chlgmpirmemyﬁ “Byndin-3ti-indeldl-g)-eipaxvbdRnasid arid Etalgsiter 2, 1. Og,
3.58 mml) and THF (20 nL) and cooled to 0 C. KHVDS (0.5 Min toluene 17.9
m., 8.95 mmyl added_and the m xture is stirred at roomtenperature for
30 mn, foll owe .oKFtlon of 2,2-di methyl -propionic acid chloromethyl
ester (2.58 1IN 2 . The reaction mxture is stirred at room
tenperature for 3.5)h, then washed with water and extracted with et hyl
acetate tw ce, TRe-organic layer is dried over sodiumsul fate and
concentrat ed vacua The residue is purified by silica gel flash

chr omat ogr aph hept ane- et hyl acetate, 1:1) to afford an oil, which is
taken up Prxdiethyl ether. A few drops of concentrated HCl are added.
Evaporati on @f the solvent and | yophilization give 2,2-dinethyl-propionic
aci d 5-chl of 0- 3-nmet hy1-2-pyridi n-311-i ndol-1- ylnmethyl ester as a solid. 1H

'y 7. ab gMes o) BT ita sk ffrapde drdlfona §biprd Gmebhy p, 0, (S

H) T 74 Rydidin- Q}yﬂn@l 15 (EXBIZ'P1912)HIG prgcepped gcaopdingrio the pethog. dgacribed iry 9 (m 2
H) . HRVB ééﬁlza q?\fez% E%%Jchi&%h%ethﬁé %ﬂdm yu%iakﬁ%ﬂ&gf&nzégzaam]

Exampl e ri -1 n anol
P methyl ester MS (ESI) m/z 421. 01 by y

(b) 4-[2-(5-Chloro-3-methyl-2-pyridin-3-yl-indol-1-yl)-ethoxy]-benzoic acid

S

o/

OH
4-[2-(5-Chloro-3-methyl-2-pyridin-3-yl-indol-1-yl)-ethoxy]-benzoic acid methyl ester is
processed according to the method described in Example 62 to give 4-[2-(5-chloro-3-
methyl-2-pyridin-3-yl-indol-1-yl)}-ethoxy]-benzoic acid. 'H NMR (400 MHz, MeQOD) & ppm
222 (s,3H),4.21 (t, J=5.1 Hz, 2 H), 4.54 (t, J=5.1 Hz, 2 H), 6.73 (d, J=8.8 Hz, 2 H),
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HO A flask is charged with 2, 2-di net hyl -propionic acid

5-chl oro-3-net hyl- 2-pyridi n-3-yl -indol 1-yl net hyl ester (Exanple 65, 0.607

g, 1.684 Wi0P9/tedo2di chl or omet hane (10 nl) and cool ed t PCIIP2Q19/BYBAL- H (1M
in hexane, 4.21 nL, 4.21 mml) is added and the m xture is stirred at-78 C
for 1 h. The reaction is quenched with MeOH (1 nL) and then washed with
satur ated aqueous sodi um potassiumtartrate and extracted with et hyl
acetate. The organic layer is dried over sodiumsulfate and concentrated in

vacuo, t0795 9=snesz fue Mhj, cfsel 8 Jmsre iz eloh)by 5§Ialﬁeo@|¢é 1fhasb1 - 7.67
chr omat ogr ap % tane eth
t

(5- chl or o3 dzJp§|8|"&ﬁ %"Q K/?g ?%db?8f'zy1w r?e@Sn(é?ﬁ(ﬂ 2 HRMS ES')col or

sol i d. 1hnNMB7(1469 (M- d&ETbr 6,.PRIDIN,R740751163).H), 5.46 (s, 2 H), 7.25 (dd,
J=8.6, 2.0 Hz, 1 H), 7.55 (s, 1 H, 7.58 (s, 1 H, 7.59 (d, J=2.0 Hz, 1 H,
7.62 - 7.67 (m 1 H), 8.08 (dt, J=8.1, 2.0, 1.8 Hz, 1 H, 8.66 (dd, J=4.9,
1.6 Hz, 1IEXmplde4#5(d, J=1.3 Hz, 1 H. HRVS (ESI) mlz 273.0807 [(M+H)* Cal cd
o QIS HNRS 5 PRl PR GRIGRAG T 1P 31 M TSTO117 e 67

etrni R2-pyritiinfy;3-VILino 1=x- atllfrle cb. ft.fb rb.7.163 vat RJ?j'r

"al dehyde®'+4 & MA i s /el uxedlor5 h. -The reaction Is -uudretrto
rcrortiterir e\ e4 wit ethyl acetate and washed with water The
orgurrit iaye led i |l er sad kmate and. rs-nrantraWl; reacuo. to eive
a [Ste whictt is purified by & ea gei flash )matography
(dXtibtcnethrare,-aceXrfrrie. 1::-.1) anti -brine: un& by revers-a

1. 211765€A i3kvié tharged Wittbs-coige-Shieelyd2-BiTdn-6 di-tiimdand tydeocgloddar en’ t

dr cb. hevt acrue sr| 4A' 1 initrile to afford, :

2-15- cya @hﬁ% rm’ﬁ?'& ’3‘”'{’%12&0{1’8@ and 9&8(588? BaPr*ﬁ*i*'E"PéﬁPPé\"Mbr oacet ate
sat 1H M\fau(er‘i@@Mmefae@mnﬁ)l ppaddelilAd 38 mtusd iskstifred 3t fobin, teﬁpéﬁtdﬁeﬁ)r nv7 EI
411, = 1 "

(d, J= 1 kf<’” ‘bbY ?éd}mﬁoézg%hq%r%”ioxﬁt{m?ﬁ‘l%]'?”e °|9£“1'- %r,"mgﬁon J=1. 5
Hz, 1 Hl_TH'eRb/EithShjlxtmeZiQ St ekt f3kl48 K at 60 1C.iAfter talip@ta room témperature,

112114.1. aqéb%%t}s' IM %FCC?T304%I]_')JT§Qdded and the mixture is stirred at room temperature for 30

min, then washed with water and extracted with ethyl acetate twice. The organic layer is

dried over sodium sulfate and concentrated in vacuo. The residue is purified by silica gel
flash chromatography (heptane-ethyl acetate, 1:4) to afford 2-(5-chloro-3-methyl-2-
pyridin-3-yl-indol-1-yl)-ethanol as a solid. "H NMR (400 MHz, MeOD) & ppm 2.22 (s, 3
H), 3.69 (t, J=5.9 Hz, 2 H), 4.18 (t, J=5.8 Hz, 2 H), 7.21 (dd, J=8.6, 2.0 Hz, 1 H), 7.47 (d,
J=8.6 Hz, 1 H), 7.57 (d, J=1.8 Hz, 1 H), 7.61 -7.67 (m, 1 H), 8.01 (dt, J=7.9, 2.0 Hz, 1
H), 8.61 -8.71 (m, 2 H). HRMS (ESI) m/z 287.0953 [(M+H)" Calcd for CsH16CIN,O:
287.0951].

Example 65
2,2-Dimethyl-propionic acid 5-chloro-3-methyl-2-pyridin-3-yl-indol-1-ylmethyl ester

\_{

7

N—Z P
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canpl e 68
Dwelb.yrr.*. iirrta--iri.a-a-tuelt0-27n-trligw2-vi-ina of-r-vinettn

-;) 1/4

(C. 086.2. 2,14 rouc4d is added. The m xture ie stirred at

ti ester

MOMPI136B2dnargea with . 3-rnattigirlirr PCT/EP2009/057947
ffirrifSlyi-imtirettireah.RpitritreWw,x-arnOrtC.,,Q,12 QP, 1, 0.8
and DMF (10 nlL) Tnernixture 6 tothetno '6 tffetriTY1O ritalTYri nin
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te rnturn &cited wire et

56 mon
era' a(

roomtenperature

erasre
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orgari i ci Exgepe, 20 3(?\?(5?”“0%9@%@?'5(2(1@&) QWdaHOQ@QG%OCGn@éMPISa@édV' im vacua.
-the resigpend 7R fd 63 ﬁﬁ%l rl@é((ﬁfe%eanﬁrtrﬁ@l%&Wéﬂs JHbd 28R omNbBbstafiiFd Br col um

and a al%a cite- --zts | |IL 40H acetoniole gradient to airtard 2,2

1109113648X11y fpiawadhy addiiepof 8?gi'?ﬁthv‘rﬁmp'ﬁ'ﬂ'e6%6“‘861”&?‘%?%?(2 58 mL,
0- 3- n- - etdys mA Dy Theélidattiodr ikikiuFelRistifrey B rB@rhttérﬁrBer@t&Eeefbr @5Q\dtllféh washdd asnl . | ct.

1H, LI 4MR
-kith,,

O1IM Hr , 3 H, 6.
BRI Bt ety wifl efracsiaiEpdiSe pidaple dpr s Fipagyelgpolint
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8.6 Hz,

1 ;. 04 /dlifatd=hdl.chncedlrbtedn vadiubi The rgsitéd )s.puBfleddoy dicadelflasht i z, 41" 11)i/5: CZ

-ISM ' RI

A L1 - EHI t

Al 348, Ol | | i C 2. .
oret i || Gsohabaabdehelh Bl skt ud e apih Al GRTADI 5PN 1 o ask
I s char gesthereA f&R2dibps phtdncentcgte itiCleare bEdEB Evapmatjon aftrer soenhtand e,

lyophilization give 2,2-dimethyl-propionic acid 5-chloro-3-methyl-2-pyridin-3-yl-indol-1-
ylmethyl ester as a solid. "H NMR (400 MHz, MeOD) & ppm (HCI salt) 1.12 (s, 9 H),
2.27 (s, 3 H), 6.06 (s, 2 H), 7.30 (dd, J=8.6, 2.0 Hz, 1 H), 7.60 (s, 1 H), 7.63 (d, J=2.3 Hz,
1H),7.74 (dd, J=7.8, 5.1 Hz, 1 H), 8.01 -8.16 (m, 1 H), 8.64 - 8.79 (m, 2 H). HRMS
(ESI) m/z 357.1121 [(M+H)" Calcd for CyoH2CIN,O,: 357.1127].

Example 66
2-(5-Chloro-3-methyl-2-pyridin-3-yl-indol-1-yl)-methanol

Cl

HO
A flask is charged with 2,2-dimethyl-propionic acid 5-chloro-3-methyl-2-pyridin-3-yl-indol-
1-ylmethyl ester {(Example 65, 0.607 g, 1.684 mmol) and dichloromethane (10 mL) and
cooled to —78 °C. DIBAL-H (1M in hexane, 4.21 mL, 4.21 mmol) is added and the
mixture is stirred at —78 °C for 1 h. The reaction is quenched with MeOH (1 mL) and then
washed with saturated aqueous sodium potassium tartrate and extracted with ethyl
acetate. The organic layer is dried over sodium sulfate and concentrated in vacuo, 10
give a residue which is purified by silica gel flash chromatography (heptane-ethyl
acetate, 3:7) to afford (5-chloro-3-methyl-2-pyridin-3-yl-indol-1-yl)-methanol as a white
color solid. "H NMR (400 MHz, MeOD) & ppm 2.27 (s, 3 H), 5.46 (s, 2 H), 7.25 (dd,
J=8.6, 2.0 Hz, 1 H), 7.55 (s, 1 H), 7.58 (s, 1 H), 7.59 (d, J=2.0 Hz, 1 H), 7.62 - 7.67 (m, 1
H), 8.08 (dt, J=8.1, 2.0, 1.8 Hz, 1 H), 8.66 (dd, J=4.9, 1.6 Hz, 1 H), 8.75 (d, J=1.3 Hz, 1
H). HRMS (ESI) m/z 273.0807 [(M+H)" Calcd for C15H:4,CIN,O: 273.0795].
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rgo g,--9,915 Turn dn, 'cif re pittrastart titrilbortetrbleu. U.fil;.1-K in
at relb. Thce we-eRtion. du re is stirred at IS '"for -MN

Wher e- di nWE WOUEGE62i tounitre?Trireic,lidmRE rted w t h PRAVER2p@I052947
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roxymethyl-2.2, imethtriagoairmarnia' aa a itrinirsorlid. 14 M4R '4-2.4)
MHz, COCIV 1m 125 ts, 11)., 4:73ji=7.1 "Hz, ) NCh lo romeffil-2Z2-d
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am hie rgactlare robirlare is stflii at reran Xe9 .-or 2 h.
-Corm , - antratrQn A f ? MaQ. 161 gives N-Crii DI DTl !'MIt/irk

, 14i nyeitipt al | at ncrsUt /NA 1141717a, Qn,/ ts, -2 LH).
0119113646211 ' N721 N111S79: 17 iloronethyl-2 2-d irdei hy! prOpl onardi de

arid 3-nethy. 1-2- p>>r|d|n 3-0-1Wlndd e-5- 10Rtit (Exant 61 are idemas_sed
stxric.ing to thEPnet hod dascrthed in Exanple o

0L TSRS o P el Vel s e 11

1711" 5 . Sernaaidehyde 650 (il is retieced for b, 15 The rea_pth;qllspoglgd fawamiternperagre 1 D . Hz,

1.171), duidMin, elgﬁéceﬁé{%an& wiiseld withiwtef e Brdahic |§ye§ .s‘%r%d%%r\éomun? hi;
HRVS ; ESI).Iniz 1863 I I M+ HI Cal cd C21H23
sulfate and concentrated in vacuo, to give a residue WhICh is purified by S|I|ca gel flash

chromatography (dichloromethane-acetonitrile, 7:3) and further purified by reverse phase
HPLC with an Xbridge Shield RP18 column and a gradient of 0.1% aqueous TFA in
acetonitrile to afford 2-(5-cyano-3-methyl-2-pyridin-3-yl-indol-1-yl)}-methanol as the
trifluoroacetate salt. "H NMR (400 MHz, MeOD) & ppm (TFA salt) 2.37 (s, 3 H), 5.54 (s,
2 H), 7.61 (dd, J=8.6, 1.5 Hz, 1 H), 7.78 (d, J=8.6 Hz, 1 H), 8.01 (dd, J=7.3, 5.3 Hz, 1 H),
8.12 (d, J=1.0 Hz, 1 H), 8.54 (dt, J=7.9, 1.9 Hz, 1 H), 8.85 (dd, J=5.4, 1.4 Hz, 1 H), 9.01
(d, J=1.5 Hz, 1 H). HRMS (ESI) m/z 264.1134 [(M+H)" Calcd for C4sH14N30: 264.1137].

Example 68
2,2-Dimethyl-propionic acid 5-cyano-3-methyl-2-pyridin-3-yl-indol-1-yImethyl ester

{ -
S
)

0

¢

A flask is charged with 3-methyl-2-pyridin-3-yl-1H-indole-5-carbonitrile (Example 6, 0.200
g, 0.856 mmol) and DMF (10 mL). The mixture is cooled to 0 °C and 60% NaH in
mineral oil (0.086g, 2.14 mmol) is added. The mixture is stirred at room temperature for
20 min followed by addition of 2,2-dimethyl-propionic acid chloromethyl ester (0.310 mL,
2.14 mmol). After stirring at room temperature for 1.5 h, the mixture is diluted with ethyl
acetate and washed with water. The organic layer is dried over sodium sulfate and
concentrated in vacuo. The residue is purified by reverse phase HPLC with Xbridge

Shield RP18 column and a 0.1% aqueous NH,OH in acetonitrile gradient to afford 2,2-

108



3 rnple 70 1 -Chlo ronethacy-2, 2-d&net hi sLordpane 2-neck flask is charged
wi t h-formal dehyde f1.1 g, T58M mretn9i-p ropan-4i - (2.5 g, 28.3 mmual) and
t ol uene 19® WPYI563Re reaction cribiturai s cobiedto-2-0- tAAT/ER20@v0d798Y gas i S
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1o 5 o B SIS TR 958 Byt 8.0 (1128667 82641, 2K di er o- cat opr

ildlire. 4WRUR (MEPnVE248. 1XO00NH )" -Oflodion AYI8AN,G; 34817412]." s, " 311L004
rd./181(s, 7.59 (dd, J=8.6,1.5 Kit | EO, r66 (Odd J=6.6,, 4.9, '10 Hz-,

1H, 7.77(aW 1=86,0.5 H) EAT (ritL .716'., .g Hz.| Ht.,6.(ig Ot .41=1
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HN

o}

A flask is charged with 2,2-dimethyl-propionamide (1.00 g, 9.98 mmol), p-formaldehyde
(0.736 g, 9.98 mmol), and potassium carbonate (0.054 g, 3.95 mmol). The reaction
mixture is stirred at 75 °C for 16 h, whereupon it is cooled to room temperature and
diluted with acetone. Filtration and concentration of the filtrate give a residue which is
purified by silica gel flash chromatography (heptane-ethyl acetate, 4:1) to afford N-
hydroxymethyl-2,2-dimethyl-propionamide as a white solid. 'H NMR (400 MHz, CDCls) 3
ppm 1.25 (s, 9 H), 4.73 (d, J=7.1 Hz, 2 H).

(b) N-Chloromethyl-2,2-dimethyl-propionamide
Cl

)

HN
O

A flask is charged with N-hydroxymethyl-2,2-dimethyl-propionamide (0.500 g, 3.81
mmol) and dichloromethane (4 mL). Oxalyl chioride (0.8 mL, 9.52 mmol) is added and
the reaction mixture is stirred at room temperature for 2 h. Concentration in vacuo gives
N-chioromethyl-2,2-dimethyl-propionamide as a white solid. "H NMR (400 MHz, CDCl,)
5 ppm 1.23 (s, 9 H), 5.31 (s, 2 H).

(c) N-(5-Cyano-3-methyl-2-pyridin-3-yl-indol-1-ylmethyl)-2,2-dimethyl-propionamide
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-Met hyl-2-pyridin-3-yl-1. Hioctole-5-c,e.tho.pitrtle ' Exanple 5) and
Jart-Pubil tronpacetate re processed acardtng to the .weithad descri bed

i n- Exanpl WOsM0YE56d62ve (5- cyano--3- | et hyl - 2- pyri di n- 3- yIrdTviRR2D09105y94Y - aot
acid tert-butyl ester, '.F. 1.1\11VIR 1400 Mfz,. Meal! 6 fix?, 1. :1J32:11.
.. 9, 0.9114,1, K3,7s5,.,04,2..-7,7t-E f,51,K, aine;-,,17.1-13 41,4=1.3
Hz., t Eft, 371 (dd,1.0.Hz, 1.H. .H R M5 LES.1) m zBzia -1-711) Th11H7
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acid ethyk ft---113. 009/ 156462PCP E1121109/657"94 T /\ - nutraboxyrazat
anti _, ----Nfend according to the irretii-tod desvAted rocycl es
2005, 65" 193 X NG 11.?ark is & aged with icoar ai t3Wtyde (0.747g,
hydr oxy-acel iccatINI dbmii eSte r 12 p,I T HT nib cant '"Wne/re ?Jo 7110.
tion mxture is cobled to -20 C, and Hel gas is lodultrublirruogn'ni. jun)
s_90fate. 14 .44) ks -ad to-the reaction m xture, which is then sated at-

tO "Cri ,tr6-1. . wer.i. fa Caorl silo:P.41u abaft) ar. fib,. The_
sulfa's_ ara Car& /dff and the ite is coat:tat-RA

ww-out | fo-9. 1i nor| . et bnx aca acid. eftwf eater as. | ess oil.
(5-Ch | or&<Blgwemethyi-22- B%tW&B@P@"QmW@t%‘SMGt&x'& pisidied i & WP'e-e‘is-t er

carbonitrile (Example 6) are processed according to the method described in Example
68 to give N-(5-cyano-3-methyl-2-pyridin-3-yl-indoi-1-yimethyl)-2,2-dimethyl-
propionamide. 'H NMR (400 MHz, MeOD) & ppm 1.06 (s, 9 H), 2.27 (s, 3 H), 5.54 (s, 2
H), 7.55 (dd, J=8.6, 1.8 Hz, 1 H), 7.66 (ddd, J=7.9, 5.0, 1.0 Hz, 1 H), 7.81 (d, J=8.6 Hz, 1
H), 8.01 - 8.09 (m, 2 H), 8.65-8.73 (m, 2 H). HRMS (ESI) m/z 347.1863 [(M+H)" Calcd
for Ca1H,3N,O: 347.1872].

Exarnpie 70
(a) 1-Chloromethoxy-2,2-dimethyl-propane
of

)

\7<

A 2-neck flask is charged with formaldehyde (1.1 g, 36.8 mmol), 2,2-dimethyl-propan-1-
ol (2.5 g, 28.3 mmol) and toluene (50 mL). The reaction mixture is cooled to —20 °C and
HCI gas is bubbled through for 30 min. Sodium sulfate (5.9 g) is added to the reaction
mixture, which is then stirred at —10 °C overnight, warmed to 0 °C and stirred for another
5 h. The solids are filtered off and the filtrate is concentrated /n vacuo to afford 1-
chloromethoxy-2,2-dimethyl-propane as a colorless oil. "H NMR (400 MHz, CDCls) &
ppm 0.95 (s, 9 H), 3.36 (s, 2 H), 5.54 (s, 2 H).

(b) 1-(2,2-Dimethyl-propoxymethyl)-3-methyl-2-pyridin-3-yl-1H-indole-5-carbonitrile
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12 N flask is charged with

5-chloro-3-tratylr2-pyridin-3-yl-1H Tht hl ehydrochl ori d9 . xanbie -2)

t 01931) p, WO 8B156¢@r dt frri - 51- Yr PCT/EP2009/057947
1(26-rr 1 Ondi noncudrectito(6C...lar"'11411V(M 10.' m | uene, 1-6.65
nti_,15112abbeti aTiulliltiuinthrtruncunrf6rdtw, r 30 mn, fottowed
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aria eftivf. r. 1.m, , o
3-Methyl-2-pyridin-3-yl-1H-indole-5-carbonitrile (Example 6) and 1-chloromethoxy-2,2-

dimethyl-propane are processed according to the method described in Example 68 to
give 1-(2,2-dimethyl-propoxymethyl)-3-methyl-2-pyridin-3-yl-1H-indole-5-carbonitrile.

"H NMR (400 MHz, MeQOD) & ppm 0.84 (s, 9 H), 2.33 (s, 3 H), 3.04 (s, 2 H), 5.48 (s, 2
H), 7.59 (dd, J=8.6, 1.5 Hz, 1 H), 7.66 (ddd, J=8.0,4.9, 1.0 Hz, 1 H), 7.77 (dd, J=8.6, 0.5
Hz, 1 H), 8.07 (dt, J=7.8, 1.9 Hz, 1 H), 8.09 (dd, J=1.5,0.8 Hz, 1 H), 8.70 (dd, J=4.9, 1.6
Hz, 1 H), 8.75 (dd, J=2.3, 0.8 Hz, 1 H). HRMS (ESI) m/z 334.1914 [(M+H)" Calcd for
C21H24N30: 334.1919].

Example 71
(5-Cyano-3-methyl-2-pyridin-3-yl-indol-1-yl)-acetic acid tert-butyl ester

N

Vi
R
o/lk/z 7
=

3-Methyl-2-pyridin-3-yl-1H-indole-5-carbonitrile (Example 6) and tert-butyl bromoacetate
are processed according to the method described in Example 68 to give (5-cyano-3-
methyl-2-pyridin-3-yl-indol-1-yl)-acetic acid tert-butyl ester. 'H NMR (400 MHz, MeOD) &
ppm 1.38 (s, 9 H), 2.31 (s, 3 H), 4.83 (s, 2 H), 7.56 (d, J=1.3 Hz, 2 H), 7.66 (ddd, J=7.8,
4.9,0.9 Hz, 1 H), 7.95 (dt, J=7.8, 1.9 Hz, 1 H), 8.09 (s, 1 H), 8.63 (d, J=1.3 Hz, 1 H),
8.71 (dd, J=4.9, 1.6 Hz, 1 H). HRMS (ESI) m/z 348.1719 [(M+H)" Calcd for Cy1H2,N30,:
348.1712].

Example 72
(a) Chloromethoxy-acetic acid ethyl ester
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A flask is charged with 5-chloro-3-methyl-2-pyridin-3-yl-1H-indole hydrochloride
(Example 2) (0.930 g, 3.33 mmol) in THF (20 mL) and cooled to 0 °C. KHMDS (0.5 M in
toluene, 16.65 mL, 8.32 mmol) is added and the mixture is stirred at room temperature
for 30 min, followed by addition of chloromethoxy-acetic acid ethyl ester (1.27 g, 8.32
mmol). The reaction mixture is stirred for 3 h, then washed with water and extracted with
ethyl acetate. The organic layer is dried over sodium sulfate and concentrated in vacuo
to give a residue which is purified by silica gel flash chromatography (dichloromethane-
methanol, 19:1) to afford (5-chloro-3-methyl-2-pyridinyl-indol-1-ylmethoxy)-acetic acid
ethyl ester as a solid. MS (ESI) m/z 359.2 (M+H)".

(c) (5-Chloro-3-methyl-2-pyridin-3-yl-indol-1-ylmethoxy)-acetic acid
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acetic acid as a white solid. 1H NMR (400 MHz, MeOD) d ppm 2.27 (s, 3 H), 4.02 (s, 2
H), 5.54 (s, 2 H), 7.27 (dd, J=8.8, 2.0 Hz, 1 H), 7.59 - 7.68 (m, 3 H), 8.10 (ddd, J=8.0,
1.9, 1.8 Hz, 1 H), 8.67 (dd, J=4.9, 1.6 Hz, 1 H), 8.74 (d, J=1.5 Hz, 1 H). HRMS (ESI) m/z
331.0849 [(M+H)" Calcd for C17H16CIN2O3: 331.0849].

Example 73
2-(5-Chloro-3-methyl-2-pyridin-3-yl-indol-1-yimethoxy)-ethanol

j o

Ok/OH
A flask is charged with (5-chloro-3-methyl-2-pyridin-3-yl-indol-1-ylmethoxy)-acetic acid
ethyl ester (Example 72b, 1.00 g, 2.79 mmol) and THF (10 mL). The reaction mixture is
cooled to 0 °C and lithium aluminum hydride (1M in THF, 6.98 mL, 6.98 mmol) is added.
After stirring for 1 h at room temperature, the mixture is quenched with water (0.3 mL),
followed with 16% aqueous NaOH (0.3 mL). Water (1 mL) is added and stirring is
continued for 10 min. The solids are filtered off and the filtrate is concentrated in vacuo.
The residue is purified by silica gel flash chromatography (dichloromethane-acetonitrile,
3:1), followed by a purification on Chiralcel® 1A column (heptane-EtOH, 9:1) to afford 2-
(5-chloro-3-methyl-2-pyridin-3-yl-indol-1-ylmethoxy)-ethanol as a white solid. 'H NMR
(400 MHz, MeOD) & ppm 2.27 (s, 3 H), 3.42 - 3.49 (m, 2 H), 3.60 (t, J=4.8 Hz, 2 H), 5.47
(s,2H),7.27 (dd, J=8.7, 1.9 Hz, 1 H), 7.57 - 7.62 (m, 2 H), 7.64 (dd, J=8.0, 4.9 Hz, 1 H),
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A flask is charged with 5-chloro-3-methyl-2-pyridin-3-yl-1H-indole hydrochloride
(Example 2, 0.700 g, 2.50 mmol) in DMF (7 mL) and cooled to 0 °C. Potassium tert-
butoxide (0.740 mg, 6.26 mmol) is added and the mixture is stirred at room temperature
for 30 min, then lowered back into the ice bath. Acrylic acid methyl ester (0.680 mL, 7.52
mmol) is added, and the reaction mixture is stirred for 1.5 h. The reaction mixture is
acidified to pH 1 using 1M aqueous HCI and extracted with ethyl acetate. The organic
layer is dried over sodium sulfate and concentrated in vacuo to give a residue which is
purified by silica gel flash chromatography (dichloromethane-methanol, 9:1) to afford 3-
(5-chloro-3-methyl-2-pyridinyl-indol-1-yl)-propionic acid as a white solid. MS (ESI) m/z
315.18 (M+H)"

(b) 3-(5-Chloro-3-methyl-2-pyridin-3-yl-indol-1-yl)-propan-1-ol

Cl

N

.

A flask is charged with 3-(5-chloro-3-methyi-2-pyridinyl-indol-1-yl}-propionic acid (0.344
g, 1.09 mmol) and THF (10 mL). The reaction mixture is cooled to 0 °C and LAH (1M in

H

THF, 2.73 mL, 2.73 mmol) is added. After stirring at room temperature for 30 min, the
mixture is cooled to 0 °C, quenched with aqueous NaHCO; and extracted with ethyl
acetate. The organic layer is dried over sodium sulfate and concentrated in vacuo to give

a residue which is purified by silica gel flash chromatography (dichloromethane-
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H, 8.55 4dd, .,1=4.9, 1.5 . Hz, H, 8.68 (d, al=1-5 Hz, "1 H HRMVS tEsycjz
347_1212 F14+H)+ Cad for 12iFIitEN__20_2:. 347 4 ;1%> Exanple 76

?, 2- Di met W WBYHI@ aci d 5-cyand- 2-pyrtdri-3-0-11dd- 1-y FOTeEh009estar  To a
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at reflux, t y Xxture is cooled to roomtenperature and pentane (20 rril)
i s added. oil collects at the bottomof the flask. The supernatant

is renoved and pentane (25 nlL) is added. After decantation, the supernatant
is removed. FHe supernatants are conbined and concentrated in vacuo to

011911364,
orILL es@ﬂ%@éﬁ&%ﬂﬂ N 90 34 4.3 740935 r'hﬁw@?}rahb Drwel@ @mﬁsmeoras: a W

Mz,
- (4, 4- Di rRFAPr-g-refol: Eé%'i“\?ieﬁ) 83139, %597 giiobia AR (0 %%P@%dg?@ r%‘Pl ttil re

flask and syringes are rinsed with DMSO (2 times 0.5 mL). After 10 min, ethyl 4-
(bromomethyl)benzoate (0.192 g, 0.760 mmol) is added neat. After 10 min, water is
added. The resulting precipitate is filtered through a sintered funnel and washed with
water and dichloromethane to give 4-(5-fluoro-2-pyridin-3-yl-indol-1-ylmethyl)-benzoic
acid as an off-white solid. '"H NMR (400 MHz, MeOD) & ppm (sodium salt) 5.49 (s, 2 H),
6.77 (s, 1 H),6.92 (d, J=8.1 Hz, 2 H), 6.95 - 7.00 (m, 1 H), 7.31 - 7.37 (m, 2 H), 7.49 (dd,
J=7.7,5.2Hz, 1H),7.85(d, J=8.1 Hz, 2 H), 7.87 - 7.92 (m, 1 H), 8.56 (dd, J=4.9, 1.5 Hz,
1 H), 8.68 (d, J=1.5 Hz, 1 H). HRMS (ESI) m/z 347.1212 [(M+H)" Calcd for
C21H16FN2O,: 347.1196].

Example 76
2,2-Dimethyl-propionic acid 5-cyano-2-pyridin-3-yl-indol-1-ylmethyl ester
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11IN* 3 solution of 2-pyriOlnz3-yl-1 indole-5-ciarrourlitifie e(Exart Oe
fa, 10 115Zia/ -ainri,R )MSO (5 nL) is aaiiid

pQt af f st uUWQ20p9/156¢@2t i ai xi de (9. 182g, ' 1153 nria-E andr mdATER0®/05794r ef t aVDM
tin-Keratin brC.5 ft. 4,44 . 7ettry-pent-1-en-3-orie (0.345 g, 3.078 lop is
added ;on d the mshre is flirted at 50 V rowerrnitit. Diunfori Oitt eihr'
acetate es a solution which is washed Wth water M ce,. GChed over sodium
silfrate and icentrated in vacua The residue is pui Thed by

Xbi | dae- Sgij ei aTer-sits Mn b gradre-M5 etonitrile in 01% 1/4/7140H _gi ve

an rodAr akivthe Qf et hyl ether and a few drops of ifizsltina :Sant

Wt asiiiiiil YA. MAR (403 MHz., eOD) 6 ppm 00 salt) 0.90 IS,
9H), 2,944:61 3 6 '"HN2 'Hi, 88(s, 1 H, 7.59 (db,1,6,Rz, 1141777 id.,
3-413 -Hz,. 1 Hy>79:s z, 1 H, 810 id, iii=1,171fiz, | H 8.44 fdl, J19.
1.7 Fiz" | H. 8.82 Lab. .1=5.3.h4 ), Z.9,R2, , -3=1, Ft 1717".,1.'k%

| 9171/ 11S 4ESLrn¢Z-331. 17/ Ui lii MEfirCatd far G| H 2tilial 32.1763].

:xanple 78 a) 3,3-diretirwd.-zeti 0 4 250 nL , Panrai ass vessel,

IISCI|It | ; dm
etlitAr vﬁ??gggeqnt%’zfyﬁgﬂ%c%%l_ﬁgf%(gt\e/\gka éttiotq1 ? %{%gﬁ )!aF@.JI %1_6\2)’\6 rﬁ@s{‘?l rﬁ@éoi S
evacuat edndhd (%@ mLey iepryiempseveture isiagded bV KhiVBISinitolgens @ahvimbrid @5 4f t es.

mmol). After 30 min, chloromethyl pivalate (510 mg, 3.08 mmol) is added. The mixture is
stirred under N, for 1 h. Saturated aqueous sodium bicarbonate (0.5 mL) is added to
quench the reaction. Silica gel is added to the mixture and the solvents are removed in
vacuo. The residue is purified by silica gel flash chromatography (ethyl acetate-heptane,
0:1 to 1:0). Further purification by HPLC using an Xbridge RP18 with a gradient of 0.1%
aqueous ammonium hydroxide in acetonitrile gives 2,2-dimethyl-propionic acid 5-cyano-
2-pyridin-3-yl-indol-1-yimethyl ester as a white solid. 'H NMR (400 MHz, CDCls) 5 ppm
1.20 (s, 9 H), 6.08 (s, 2 H),6.77 (s, 1 H), 7.49 (ddd, J=7.8, 4.8, 0.8 Hz, 1 H), 7.56 (dd,
J=8.6, 1.8 Hz, 1 H), 7.68 (d, J=8.6 Hz, 1 H), 7.94 (ddd, J=7.9, 2.0 Hz, 1 H), 8.01 (dd,
J=1.5,0.5Hz, 1 H), 8.75 (dd, J=4.8, 1.8 Hz, 1 H), 8.87 (d, J=1.5 Hz, 1 H). HRMS (ESI)
m/z 334.1566 [(M+H)" Calcd for CaoH2N30,: 334.1556].

Example 77
(a) 4,4-Dimethyl-pent-1-en-3-one

~

0
This procedure is adapted from Tetrahedron Lett. 1978, 32, 2955. A flask is charged with
3,3-dimethyl-butan-2-one (1.00 g, 9.98 mmol), p-formaldehyde (1.34 g, 44.9 mmol), N-
methylanilinium trifluoroacetate (3.31 g, 14.9 mmol) and THF (10 mL). The reaction
mixture is refluxed for 16 h, followed by addition of additional quantities of p-
formaldehyde (0.674 g, 22.45 mmol), and N-methylanilinium trifluoroacetate (1.64 g,
7.48 mmol). After another 5.5 h at reflux, the mixture is cooled to room temperature and
pentane (20 mL) is added. A brown oil collects at the bottom of the flask. The
supernatant is removed and pentane (25 mL) is added. After decantation, the

supernatant is removed. The supernatants are combined and concentrated in vacuo to
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h, the mxture is filtered and concentrated in vacuo (50 Torr, 35 C, 30
mn) to give a crude m xture which is dissolved in anhydrous ether (60 nlL)
under ni t WeAAYHed62cool ed to O C. LHVDS (1.0Min THF, 1®aUEP20@/0smal) is
added dropwi se and the cooling bath is renoved. After 2 h, the mxture is
cooled to OC and quenched with 1M aqueous sodi um bisulfate and diluted with
ether. The organic phase is washed with 1M aqueous sodi um bi sul fate and
brine. The pH of the conbi ned aqueous phase is adjusted to 14 with 4M
aqueous %%#&Wnﬂrﬂétﬁ%zﬁﬂt-@%ﬂ-st&% RHEMHRsPBRSH NEIR' @OSRHIEBCE)XS paat ed with
di chl or onget hzeme. The dj chl or onet hane phase is dried over magnesi um sul f ate,
filtered hii%8ibendd Eed™ 10 ¢dtiie %' §i30ddh JrieP @ Hanl Bh 683 @lrified by
silica geJ=16loasth4¢izr ompt ogr aphy (ethyl acetate) to give

3,3-dinmethyl -azetidin-2-one as a colorless oil. 1H NVR (400 MHz, CDC13) 6
ppm1.34 (s, 6 H, 3.13 (s, 2 H. (b)

1- hydr oxyet 4, 4-ComnSthdi 3vetdyydntyaze pyridlim3-2- tindoldB-darbbrasile | s charged with

3, 3-di net nxl -azetidin-2-one (0.159 g, 1.524 nmol), aqueous formal dehyde
(37% wt ., ®™=124.9..1.524, mol ) and crushed potassi um carbonate (0.009 g,
0.061 mol ). 8 i lowered in a pre-heated oil bath (75 C. After 15
mn, the fl ask ved fromthe oil bath and allowed to stand at room
tenperature. After)2 h, the mxture is taken up in acetone, dried over
magnesi um sul fatefand, filtered through a plug of silica gel. Concentration
in vacuo (30 C, 4 rr) gives 1-hydroxynethyl-3, 3-

di met hyl - azeti di - 2Zone, which is used in the next step wthout further
purification. 1H NVR (400 MHz, CDC13) 6 ppm%.SZ 5593 6 _H, 3.23%& 2 H,
4.69 (d, Raseulien of 2-Ryyidingdey-1it-ipdolerSipahonityle (Bample 84430 ORI heR hy |

) - 2;] pyr ihdg IDMBQ 15 rﬁl:f) is@doé@p&awrbwntmméﬂé@ M. 182 g) 1.58)mmMblParid tas knixtreC h?; gedoI
with 1-hydrox thyl- 3, 3-di net -azeti.dip-2-0 179 1. nmo an
di chl or odﬁ?ﬁé%gaq( %al’ﬂie)",‘peé%tigﬁ rir%%.{h ‘Eg}'ﬁ'@F{P‘éﬂ'é"e(‘g?'é’g%g'?”%(.o%f‘5r%’rg-ﬂ)% 8i's added.
109/ 1564 6nkal) isddast iah# Thebdixtureis gtiged st 5Bt 90 vethigtit. Dindion aiptdyledcetate

overni 9tit ant -con-cerfErctrub {auqrrot sirQxh whick islé!tagerae elved n fIGF

(0.8 ni t)97VeS.FqI{1Op which js Washed iy Watel Wice (AIqa-Qver ol Plale andy 51 '3 .. | A
SU_ Wi rtigonbestatdd invacat Tierasidueiis pyriiied bp Xhlidgecttgle &P 18 wvith'a@radiemtaf N a hi
8 g, 131li_wi ) pa i e.fee- . o rLE arithell an. | artrierf.
Db N 2P BB TRoR i g e Bl R hdE I dps P

over ni ghtcontérgratasl HEI, tpllemechiadlydi@izatorf afordsAr-(ve4-dimetiat-8roxamenigi)2at ed wit h
met hanal I re il et i -zl @f: r j WIt a 9:1
‘o 19 vat %&n-é@?@gﬁl&&?l&ﬁﬁ%&ﬁﬁlg 2k aligRlRNbw K80 ALRE " 1 AfFeIH0B IS,

MeODY 5 ppm (HC salt) 0.90 (s, 9 H), 2.94 (t, J=6.4 Hz, 2 H), 4.61 (t, J=6.6 Hz, 2 H),

6.88 (s, 1 H), 7.59 (dd, J=8.7, 1.6 Hz, 1 H), 7.77 (d, J=8.6 Hz, 1 H), 7.93 (dd, J=8.0, 5.4

Hz, 1 H), 8.10 (d, J=1.0 Hz, 1 H), 8.4 (dt, J=7.9, 1.7 Hz, 1 H), 8.82 (dd, J=5.3, 1.3 Hz, 1

H), 8.96 (d, J=1.8 Hz, 1 H). HRMS (ESI) m/z 332.1762 [(M+H)" Calcd for Cz1HN30:

332.1763].

Example 78
(a) 3,3-dimethyl-azetidin-2-one

pa!

e}
A 250 mL Parr glass vessel is charged with Rh/ALO; (2.33 g, 1.13 mmol) and ethyl 2,2-
dimethylcyanoacetate (2.0 g) dissolved in ethanol (90 mL). The flask is evacuated and
filled with hydrogen (50 psi) and the mixture is shaken under 50 psi of hydrogen. After 48
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irerA LOgore '11 21---3c-e-Alirrectrgifk-Tixo-2,--rdirti
ri--1.-qnfttinil)T2eopyriirLip-r-27,90.171ri CQOdule..-5; ionitri le. HNIOR
(1B rwr i WO 20096387- 6- - ppm 1. 1E61f- ,c,Y;;), 1 _9Si t6,PCI/HPRR®/08T4r (s, 1
H) 747 - 7.51 tin| H,7& J=34t .5 Hz, 't H, 7.73 0,.Hz, 1.H), ) - 7.83
(m 1 H (1. ".1=1,5Hz 1 H, 8.78-8 76 0, 2H\ HMOS ;ES)) ir.9,1lv 1E58
KMtl-ii-t-f-a--1-17--sigiliA40.: 331 15591 )nple 7-9

i luore-8-rmethyl-2i-irfo' fr-3-y- abie-I-parbaryk; add iSap-rapti’' ester o

Fi edrat ity itk mikeure 1sHhtereblmb QMhd‘én@éfeH '/M?élcu@r SIRT rr,B5focasimviat d(iélvééE a, ,
11144. mmolt fa nissolvea:ib 100% 0. 05 1. 357

rrrmai r srevet Rattrrehiehit %’iqivgdurr PRDRREb e 90 iHEBLplspRen and codled
i scprAr Tighl @ QHMU@G@MIWVHQ%LMQE]M i€ added drépwis@ and BetBblirighagfided. The

iXxtu re as stirred oven- pueptil x,sril Agin sak, sratecl sodi um
hi par bopd?ée"&%dx/f‘fﬁed@tréél‘e\/ﬁ‘?‘wr%lsrcﬁp‘ledé%@t%taéd qtf?ﬂé?hédlwﬁ'é’l?"‘l FEUSe is _dried

Yover M SRtnPRduRenss diufaligcditdr. Bid ér8hdid phdsc® WW8shed with 1M aqueous
iresn-date,aMR ,Vinsvolfrre-ti.131r-slirtafig.J.-Eta.qt.t ram atrs-gaphy,

roitnft. SOSHUR @sqq@fﬁ anabring. The R o@thgggg@@eq ag\;éeous phase Is adjusted to 14
5-ilitiorggdm l’aM@é(huIé Isaglnm@rytjtdsndaa&d&w &juebs pHidsk & Hépé'ét@dily @xtradtéa With

|sopropyl --as a 14a0A( Lo Rsvi ¢

*PLO8Y diporofipliee e desioehie Riey MaTRtovel Fbgnastinpulats. gisted 3 1y
H), 71z: 4and70059er(tnatetd /&vﬁhﬁoto@@é—rés@& whitie 3 putifléy byﬁlﬂﬁ detifiash 1=9. 1,
4 5 Hz Zi I

R1. Yen701%&rgatggra%y,(%?ny%%cmtgft%) tmgfg N 5%&%&3@&%1{1& one as 4 ]c'olorless oil.

ei gH gi THH2OMBL20BMalz; CDERRY Dprﬁﬂaﬁﬂbeﬁ B) 3.13 (s, 2 H).

(b) 1-hydroxymethyl-3,3-dimethyl-azetidin-2-one

p=

°

HO

A flask is charged with 3,3-dimethyl-azetidin-2-one (0.159 g, 1.524 mmol), aqueous
formaldehyde (37% wt., 0.124 g, 1.524 mmol) and crushed potassium carbonate (0.009
g, 0.061 mmol). The flask is lowered in a pre-heated oil bath (75 °C). After 15 min, the
flask is removed from the oil bath and allowed to stand at room temperature. After 2 h,
the mixture is taken up in acetone, dried over magnesium sulfate and filtered through a
plug of silica gel. Concentration in vacuo (30 °C, 40 Torr) gives 1-hydroxymethyl-3,3-
dimethyl-azetidin-2-one, which is used in the next step without further purification.

'H NMR (400 MHz, CDCls) 8 ppm 1.32 (s, 6 H), 3.23 (s, 2 H), 4.69 (d, J=7.5 Hz, 2 H).

(c) 1-(3,3-dimethyl-2-oxo0-azetidin-1-ylmethyl)-2-pyridin-3-yl-1H-indole-5-carbonitrile
Ny _
To-O
N N
o )
t’p

A flask is charged with 1-hydroxymethyl-3,3-dimethyl-azetidin-2-one (0.179 g, 1.317
mmol) and dichloromethane (5 mL), and thionyl chloride (0.63 g, 5.27 mmol) is added.
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009/ 156462PVT/ EVZ(119/657"94 7 3re-3-m

rif-arputotinf-ti-iinfoie- -roartarytic, at:Sd tert-bobw ester ifT) |

sol uti on WO 208Yks#4?i i i - 2- pyri din; 3-yi -' 1H Thei t he-' 5- ci @CIER2H9Fd5STER7
iii)coriiprer6/MIlrrirg,15.4(1.) pbin D1Vi it (2 nit) at roomtenperatureis
atitretitntreti VramrrtetgQrirg,"6:Yo-rirardl), irttnitli carbonate (65
ng, G 30 1111110a arid 4-(N,Ndirriethyfarrieojpyrdirre (2 ng, fl ireinf.t.
The nolt lite 1S:sleet Wee NT, The mixture is ounWed by Xbridge RP18 | a

gradi ent e AxRFOkKistifrbd 8t foBmQerh éra!u?@&@dﬁ?tﬁrahu ABRHTFRERY ¢ %ug% %n@ldgl ve
5-cyarro-3- 111Y1-2-pyridi n23-s i nddi e-T-catioxyiic ndia rettludisii

esker nma\§n ¢t whtcb.'sfred'8§olveq'pm (O1RMb)- RERyridiercyl Sy -igdelpieropranitile, 9 |- 1)),
2.1B ts, Exar*hbl)a8 aszgcobmmw @X%&ﬂvedan@ﬂ/ﬂ: Gnl) 30&)Ied]to@ CHand Nalhﬂl 716
(td, LI7 Hz, 11-i f éfgi Ql Hz, 1
8. 63 (4, @@f § 17 T"TM')‘ 'Ssd q%wnw'%éﬁqr 301m'9 tbﬁch@r'ﬁ@'utrqmmaqq?g ) raiz
334. 1566 Aftgritn, Qqud obpg, @:amgus@addeoe@ﬂ A& hBdure a@ined Blernight. The

Cyano- 2-p din I-|n 1- car bqgasst M. ester tc- . xture of
Y Boo- . HYlehis alptersobiRaipy Biisa eb fad Sliedph MeflantiGn oV
rnd( ( nol nfecmutum/rslptutmerdasrexdrlﬁ@em:gs eRding jth @. SEﬁtorm@l/v)ateraget68|trﬂi§ sodi um

b t , sed
carbonat e btk 548 il DB bl A, 25,
| atie restarBbl@rilg), 'HAMR (A00MHZ, OTTADepM1 .18 ¢, BiH)i 2.82 622 H)15.426, 2\H) fur 20

d t t
0, 20 B R T AP E5T B AR LRh 6 T epdagn BTGy S
ni tyTnel i 1.80 at 83w, RHee. Gividr JA1aR 8041 HY, Bl e itetd, (maddH)c 6B (ES) @z The

residue i f b | I as 1 .C (5 to not,aRettacitle-- 1), 1A
ani i ef 9a. ﬁép*m?gﬁ.[@f'q* éaE&’Yo‘?O%ﬁ’-l_&Néar g%ﬁy!f acid tert- butyI ester as a sad.
1H NWR (4.52,3 Mzt, ,,] grim1.34 (s, 9H), 6_67ts 11d). 7.39 Idid, =

4: 9, 7Ecggam g?blllth :J 115,, tb7)\fz "T1k 3 31( 1 H,
7.92(s, n]qgh 65 (dd, J—16HZ 49HZ,1H),
8.69 (d, FFlwow-3 y'&pmdm ?e/sz' @E@Pﬂ w%oxgwccqwmr@py'ﬁf&ﬁm e 82

-0
O\

75
5-Fluoro-3-methyl-2-pyridin-3-yl-indole (Example 3, 0.246 g, 1.044 mmol) is dissolved in
DMF (9 mL). NaH (60%, 0.054 g, 1.357 mmol) is added and the mixture is stirred for 1 h,
whereupon isopropylchloroformate (1.0M in toluene 2.1 mL, 2.1 mmol) is added. The
mixture is stirred overnight, quenched with saturated aqueous sodium bicarbonate and
extracted with ethyl acetate. The organic phase is dried over MgSO, and concentrated in
vacuo to give a residue, which is purified by silica gel flash chromatography (ethyl
acetate-heptane, 1:4 to 2:3) to give 5-fluoro-3-methyl-2-pyridin-3-yl-indole-1-carboxylic
acid isopropyl ester as a pale yellow solid. "H NMR (400 MHz, MeOD) & ppm 1.07 (d,
J=6.3 Hz, 6 H), 2.12 (s, 3 H), 4.93-5.04 (m, 1 H), 7.09 -7.17 (m, 1 H), 7.30 (dd, J=8.8,
2.3Hz, 1H),7.54-759 (m, 1H),7.84-7.89 (m, 1H), 823 (dd, J=9.1,4.5 Hz, 1 H),
8.53-8.56 (m, 1 H), 8.61 (dd, J=4.5, 1.6 Hz, 1 H). HRMS (ESI) m/z 313.1353 [(M+H)"
Calcd for C1gH1sFN,O,: 313.1352].

Example 80
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5- Fl uoro- 2-pyridin-3-yl -indol e-1-carboxylic acid tert-butyl ester / NN To
a solution of 5-fluoro-2-pyridin-3-yl-indole (Exanple 3, 0.100 g, 0.452
mol ) i n WORPY15¢#82 | s added triethyl anine (0.083 g, 0.PTA/ERIN09)057BNAP
(0.006 g, 0.045 nmmol) and di-tert-butyl carbonate (0.120 g, 0.543 mmol).
After 15 h, the mxture is diluted with ethyl acetate and washed wth

wat er. The organic phase is dried over MgSO4, filtered and the filtrate is
concentrated in vacuo to give a residue which is purified by silica gel

chr omat og8-apine-§-hRer gﬁﬂ%yﬁdn'%lyl -Mesleai8arbSylc 4&d frtliutyl @stat ve

5-fl uoro- 2- pyr|d|n I -i ndol’'el-carboxylic acid tert-butyl ester as a

yel l ow 0i Ny Trituration with ether and heptane, followed by standing for
sever al days —<§lid. 1H NWR (400 MHz, CDCI3) 6 ppm 1.35 (s, 9 H),
6.58(s, 1 H, (m 1 H, 7.23 (dd, J=8.6, 2.5 Hz, 1 H), 7.36
(dd, J=7.8, 5. Hz 1 H, 7.72 - 7.75 (m 1 H, 8.21 (dd, J=9.1, 4.9 Hz, 1
H, 8.62 (dd, J=459,}% 5 Hz, 1 H, 8.69 (d, J=1.5 Hz, 1 H. M5 (ESI)mz 313
(MtH) +. Exanpl e 83 N- ( 2- Cyanonet hyl - phenyl ) - ni coti nam de N

2- am nophenyl acetonitrile (5.0 g, 37.1 nol) and nicotinoyl chloride (7.5
g, 40.8 rrm)zh solatich df SkasthylfR- ;i))mldiihli@tyldlil-{;lhhaéwmrt&le(Eﬂﬂnpﬂéb %mdg 0.40

diisopro | i the
m xture Bé{}/ %@P&E \%‘5 3ErOBthﬁmperrﬁé"‘?ﬂsﬂd)ﬂ?%?‘r‘e%ygam ?érl\@g @Q‘& * wher eupon
it is vvasdm@‘t -butylcarwinbte (85 gy &Be dnrag)uaals-(/é Oelimathbiaméomymidine . 2fﬁge conbi ned
aqueous | k-extrac t organi c
000 2o eac¥E Loy Bt i RSufidy thid? "F@%B%ﬁ’% Bebrne{ . 5 B: BT 95, ¢ 32:
110 to guwithea grediedud, acmbhnttrﬂle ind). furaigfie@s angraorelim hiydraxi@h tat givesprcgaroed-r abny
tridito- i i r I lnarriide
AR Lo ﬁ_ﬁrld S @%é? c r%iﬂl@_}f g te%%vtypg%éf% Wﬁe@é\é g%ﬁﬂ;@
(m 7. 58- (640 MH ;@@Ciblﬁplﬁm s, 9H). 2176 (5, BHWA 471- 185 (ng, i), 795388, 78 &l d,
01=4:8, 1yH#,6HA4-H17.76 (d, J=7.3 Hz, 1 H), 7.90 (d, J=1.0 Hz, 1 H), 8.35 (d, J=8.6 Hz, 1
H), 8.63 (d, J=1.8 Hz, 1 H), 8.69 (dd, J=5.1, 1.5 Hz, 1 H). HRMS (ESI) m/z 334.1566
[(M+H)" Calcd for CooH0N302: 334.1556].

Example 81
5-Cyano-2-pyridin-3-yl-indole-1-carboxylic acid tert-butyl ester
N \ _
/
N \ N

A mixture of 1-Boc-5-cyanoindole-2-boronic acid (339 mg, 1.19 mmol), 3-bromo-pyridine
(150 mg, 93 uL, 0.95 mmol), aqueous sodium carbonate (2M, 0.95 mL, 1.9 mmol) and
DME (4 mL) is degassed with nitrogen and PS-Pd(PPh;) (285 mg, 0.11 mmol/g, 0.028
mmol) is added. The resulting mixture is then heated in the microwave at 120 °C for 20
min and at 130 °C for 25 min (three times). The reaction mixture is filtered through a
sintered funnel and washed with dichloromethane (50 mL). The filtrate is dried over
Na,SQ,, filtered, and concentrated. The residue is purified by reverse phase HPLC (5 to
80% acetonitrile- 0.1% aqueous ammonia) to give 5-cyano-2-pyridin-3-yl-indole-1-
carboxylic acid tert-butyl ester as a solid. 'H NMR (400.3 MHz, CDCl3) & ppm 1.34 (s,
9H), 6.67 (s, 1H), 7.39 (dd, J=4.9, 7.8 Hz, 1 H), 7.61 (dd, J=1.6, 8.7 Hz, 1 H), 7.74 (m,
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8112-- _, 10.1Wtia" | Kit !'-Pyridi M3-yl-1i1l-linddie-3-uarauf /1 iTh frf
2-cyari anmet hyl phanyl ) mi cati nami de (0I'L%6.384 illElId) "CS diS-S-ditret
Thi-Yrr YWONEP/1B86% a 015g. C; 384 nminait added and the PATXER@®/05%%47 r e- aced
Co --133--(C sir 1tt1,4t ms'irata-
icorozt---ttairmilatlimtgat MiLacel ate.., and washed wit Ifyi ueous
sodium 173.--3roxic. TN*. ivam birsalui XaShiltirti- gra fratit,estracted
with ethyl etate. The =whi ned organic phase is dried

over magnesHyreda &) ﬁhse 8\@5 HeJ adanh, negrdeicd, § B 1\6a44a TR 1185B8@dQd, S

purified bé S|I|ca % ast | Chrorpatoorardrlv | chi oronet’harthanci.. 99:1
to 19:11 1 tﬁ/é"ﬁlM %$| H’/ZS’?’%thﬁ-lnm oie.j.3-trait ire zszikul . 19,
WAR (4631111+1.7 , ilxreGt'A5_ nl7-- 32 gqr.1-.1 H. 7.34- H, 7.57 (d,.0

H2, 117.-%“3 41.8.0., 4.9 elk-, ( H), 730 (0.4=7.8 Hz ?-?1 8.39 3.44 (m
Il .H), 3 82 3-4. 8 1,5 Hz 1 HfT9. Thid. 3=15111z. 3bon: 1161e % o
2-prr v1R-Faori-2-paidin-9yl- |alm§|é 1-caesoxgicdaddtertGAFestdr, 1 am t is aoJS 30%

sodi um hydride in mnerai oil (547 ng, Taw

.g.insit)a T fer |ort|sset|rd|e For 30 m n. | adanethade 1.971 ng
6.84 randl |t added 'to 'the readtton Mxture anti stirred at anbient
Yetraterawe to Ih, AV\K LIS HaFi ¢t . 33f3 nEl amttetiand-rfre iniixtes;e is
craxic-raptitateg I;{Jélrarna Titaresdritie (a- gutted oit tiuni-d by
-silica, -creilfta chr omat ogr aphy (di chl or onet hane- net hanol gradient) to
gi ve 1-met hyl-2-pyridin-3-yl-1H ndol e-3-carbonitrile as a white solid. 1H
NIVR (400 Nz solvaD)f 561upfmaR-Byrathn- (38/1-mao|bl)(Exaﬁnp%3 (¢t 1000 0.4 2HamolLink)MF 7. 40 - 746

1 74 6 (dt, J 8 o
070, 11 (s bgecdidaterife dosd g dafihmdn Gk o gfeblgodb ol dhy
HRVE ( ESI gi-ten-butp3rionae (D(1R8 ) 8-5G Mol 6ﬁ¢r0I55Hl®N8|xtu2®$ dmtea}mth Etmfh‘pl e 84
1-Ethyl - 23Ryt th‘w§§r¥é§j'v9n'#v&d?é’r9*rﬁé g’rbgr?i{: Bﬁééetig 'dhgd over MgSQ,, filtered and the

filtrate is concentrated in vacuo to give a residue which is purified by silica gel

chromatography (heptane-ethyl acetate, 9:1 to 4:1) to give 5-fluoro-2-pyridin-3-yl-indole-
1-carboxylic acid tert-butyl ester as a yellow oil. Trituration with ether and heptane,
followed by standing for several days affords a solid. "H NMR (400 MHz, CDCls) 5 ppm
1.35(s, 9 H),6.58 (s, 1H),7.07-7.12 (m, 1 H), 7.23 (dd, J=8.6, 2.5 Hz, 1 H), 7.36 (dd,
J=7.8,5.1Hz, 1 H),7.72-7.75 (m, 1 H), 8.21 (dd, J=9.1, 4.9 Hz, 1 H), 8.62 (dd, J=4.9,
1.5 Hz, 1 H), 8.69 (d, J=1.5 Hz, 1 H). MS (ESI) m/z 313 (M+H)".

Example 83
(a) N-(2-Cyanomethyl-phenyl)-nicotinamide

//N
H
N (0]

“ 7

~ N

2-aminophenylacetonitrile (5.0 g, 37.1 mmol) and nicotinoyl chioride (7.5 g, 40.8 mmol)
are taken up in dry dichloromethane (200 mL) and diisopropylethylamine (12.1 g, 92.7
mmol) is added while cooling the mixture with a cold water bath. The mixture is stirred
overnight, whereupon it is washed twice with saturated aqueous sodium bicarbonate.
The combined aqueous layer is back-extracted with ethyl acetate. The combined organic
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To a solution of N (2-cyanonethyl -phenyl)-nicotinam de (Exanple 83a, 400
ng, 1.69 nmol) in DMVF (17 nL) is added Cs2CO3(1.1 g, 3.37 mol ). The
reacti on WO WBUI®2t 0 80 C, at which tinme a sol ution of ACTdEROIVaEE94¢0. 14
m., 1.75 mmol) in DVF (5 nL) is added over 75 min. The tenperature is then
increased to 100 C. After stirring for an additional 2 h, the reaction is
cooled to roomtenperature and quenched with saturated aqueous NH4Cl, and
diluted with ethyl acetate and water. The | ayers are separated and the

aqueous | 8k id drie@ v ERN§Sd, anotébn@émbékeoefﬁ%aioao gwea B8, RBFENQE PaTicd
extracts are dried over SOdI um sul f at e, . and concentrated. The

resul ti ngPYdpesElash CBW@Q%@PW}X"@“'P""E@”&@P ”?‘?t%%’ﬁ" JiH R B e giwad-@at hyl
acet at e- hgah@nethylPhéRyl;-Gicdtin@nidetasf air ¢i-&hite solid. 'H NMR (400 MHz, DMSO-d)

1-ethyl-2-pyridin3-yl- [ - 3- car hon trlle 0 3) 6 ppm
5o B A G T Y SR M TR

7.47 - 7.7539 (du J48.H)4.8 Az 5UH), 8RO -B3R @), 15H 685‘B(dd1J=H@8 175 82, ( Hl), 9]147(d8 Hz 1
H, 7.91 A 8., ( 8- 88 (m 2H. HM (ESI) nlz 248.1190

[ (MrH) * didfeiMcte i’ 248 1188] . Exanpl e 85
3-(2-Ethoxy-ethyl)-1-ethyl-2-pyridin-3-yl-1H ndol e

0(19/ 1564(2PC 71119097 irotivn cle., IkE-arnqgie..5:431-
r,5.,911 @iﬁ’%ﬁﬁﬁ%@q% 'ﬁ(?oie ?;%?;r[)gp'g;ﬁ%e gl frril L ) “at Jfittrie,:rs

wel ded- al . /Nadl dtp, rd. EYEN. _--frl, ol). The reaction is stirred fur
11 h add kept b |"avir -40 C. Tile reactIaR is Meir ackeriwith f.
m.3,.--"Ea 0 MM tenperature. AilhieirCGfS sodiumate (ca. 2 @)
is then ai Qe #eaction mxture. The react 'on artxture sf Welted ngh
a plug St . tiNfturic adid r211\11,, ca.15-niCf rs istibuta Iva
-Ltpurruurrifi rdre 'version to the desired al dehyde, the reaCion

i rbti m e' M€2-aranomeRyt-phanyinichlinanadde: @95, ONBEOMNe!) s Jisseived it DMF K8 et hy |
acet ate. I r d I SOH4, ,

i1t or od, TapaoHHB0k: 6o PG e oS R 30 b By B X T cce

wi t hout f/metr Hé[h hemaixtueet is abpleq'@ovm gidlutad wih ethlyl acetate, and washed with 1M

i oxymetn F

Bt fi D5i 2% ét;ﬂ i %?%7@%%%5@{9%’!’3?“'? SApbackpdracted WS, (1 ¢ i

Tri F, TA?, aqetateh qucpmbrnﬁfi oraestrhasgissied grertmadnegiom. dfale| filtetedtandst i r for 15
mn, at V@Uneéhtré@éoem@a&)ﬂ Frﬁ@lé&duef.s bﬁrﬁb@}zsy kmé’aéérﬂkéﬂbr@orﬁa’&%gr%pﬂy 0-1nel ot e- 3-

rbal dehyde. ai nTa reacf ,LrAri is

: F (3
stirred fdwgbrqr@@wewws% @ﬂ@cﬂ & Q'V%awyf'%m%a)ﬂréﬁr'@%ﬁncﬁwowéﬂ%r and
ext ract edag biowh sBlidly™H NﬂRa(ha)@MHzTMQ@Ds 99pmIA.2%- B33 (maci 1), 713y rmidym kr a

Tt T s T o e i 168 B8 Eh 3 o oer Qéfsiﬁ%ﬁmr%a e,

i ssol ved - 844reh,hanpB.68((8d, all=tl8 185121096, 9. R @, 0215&@,19@3 rnnet; ts added.
The reacttun ixtu re is stirrSiiiil5t5" an atiwasphere of Hz gas (baltn®)
kOr 2 h The reaction is then Itered through a plug of celite and

-t.r., n. centiMatted2ipgridinpnédB-inddiee 31cebohitrileng residue js |'unTrebs'ifta

-01 5las’ iiitaingi.arograi kIy Wi ng . 2roteata-hR 9lane. .,

"V. N, Affi. (41/f3 ltem,,I,ClirJd.),6,,Rp,r0.1i.tx t, J=7.0 Hz, 3 H, 1.23
fut72M3H) 2.94 ft, J=7.3 Hz, 2 .H), 3.43 fq, J=7.1 Hz, 2 -HA 3.61
(t, 4115(q J73Hz 2 H, 7.19it, ,3=7.4 .1-.17,
1H\ 7.3 /.Flz 1H) T40(d J=8.3 Hz, 1 H",, 7.53 (dd,
J=7..6" 51Hz\1 H) 7.69 td, Hi z"7-.92

To 2-pyridin-3-yl-1H-indole-3-carbonitrile (1.0 g, 4.56 mmol) in DMF (17mL) is added
60% sodium hydride in mineral oil (547 mg, 13.68 mmol) and the suspension is stirred
for 30 min. lodomethane (971 mg, 6.84 mmol) is then added to the reaction mixture and
stirred at ambient temperature for 1 h. Aqueous NaHCO; (3 mL) is added and the
mixture is concentrated in vacuo. The residue is purified by purified by silica gel flash
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(0,,,3=7Vv4),s1,79- if I , 'FA- 9 1,1.1711,, Rf(-1" ,1=1. 5 Er7Eli,. FIRVS_
(eat mz 2951805 [(M+H)+ Cal cd for Cl19H2;4)0. 2s5.-taik Exanple 86 (a)
4- Chl or o- X 3004t364@- pyri di n- 3-yl et hynyl - Phenyl ami ne a TPETAERI03TE7 Of
3-ethynyl pyridine (1.13 g, 11 mmol) and 2-fl uoro-4-chl oro-6-iodoaniline
(2.71 g, 10 mol) in triethylam ne (100 nL) is added PdCl12(PPh3)2 (175 ng,
0.25 mmol ) and Cul (95 ng, 0.50 nmmmol ) and the m xture is refluxed for 1 h.
The solvent is renoved in vacuo and the residue is purified by silica gel

fllash chrgpghaesap d(dmomh&ﬁ&reema A0 to gilie O -hoth A%-dridin03-GiL e
4-chl oro-2- quogr;o @y di n-3-yl et)h ﬁ{ﬂé henYogme SrI n?z 247

(MrH) t . (‘B§°|%‘3®"1‘f‘%5’|”8”|? a§ POBYS SQ“dpyHWﬁ WHEIM?(HB})T’ EP’EI% 83 ( “F03 B)sol ution
of 4-chl or@s &: JA7WHL-16- Py HodiTee3Iny hed)hy 6y ¢, pheBHzamn e 8- 179 (mI12HE7 nmol )

in NM' ) d 0 ert ut oxi de ( ) and
e 0 P BT BN 5H AT s DY O Pl B DR AT e
reacti on ARMSt(BSI)m/x L84 €0295[( maurmlddri@rommtzre; 2640031L). The mixture is
extracted wt h d| ethyl ether five tinmes. The conbi ned organi c phase is
partially concentrated, resulting in precipitation of the product, which is

filtered Exanmleg®t a gl ass sintered funnel and washed wi th di chl oronmet hane to

afford 5- 1H-|ndole as a white solid. 1H NWR
(400 MHz, PE@C@'H%”J"?%M@O%% géfgiét”{el 7.47 - 7.53 (m 2 H), 8.31
(dt,J82 9’718Hz 1 H, 8.55 (d, J43Hz 1H),9.16(s,1H),
12.23 (s, 1 H) Exarrple8 5- Chl or o- 2- pyr|d|n3y1 Hindole C

To a solution of N-(2-cyanomethyl-phenyl)-nicotinamide (Example 83a, 400 mg, 1.69
mmol) in DMF (17 mL) is added Cs,CO3(1.1 g, 3.37 mmol). The reaction is heated to 80
°C, at which time a solution of iodoethane (0.14 mL, 1.75 mmol) in DMF (5 mL) is added
over 75 min. The temperature is then increased to 100 °C. After stirring for an additional
2 h, the reaction is cooled to room temperature and quenched with saturated aqueous
NH,CI, and diluted with ethyl acetate and water. The layers are separated and the
aqueous layer is extracted with ethyl acetate. The combined organic extracts are dried
over sodium sulfate, filtered, and concentrated. The resulting residue is purified by silica
gel flash chromatography (ethyl acetate-heptane, 3:10 to 1:0) to furnish 1-ethyl-2-pyridin-
3-yl-1H-indole-3-carbonitrile. 'H NMR (400 MHz, CDCls) & ppm 1.40 (t, J=7.2 Hz, 3 H),
422(q,J=7.2Hz,2H),7.32-7.45(m, 2 H), 747 -7.51 (m, 1 H), 7.54 (dd, J=7.8, 5.6
Hz, 1 H), 7.82 (d, J/=7.8 Hz, 1 H), 7.91-7.98 (m, 1 H), 8.78 - 8.85 (m, 2 H). HRMS (ESI)
m/z 248.1190 [(M+H)" Calcd for C4sH14N3: 248.1188].

Example 85
3-(2-Ethoxy-ethyl)-1-ethyl-2-pyridin-3-yl-1H-indole
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009/ 1564' 62P- C1W2669a ynyl priane a nd 114fl eve-6-kati anti e aari qpi ssessed
accertlina to tilie ,thettd abed in Exanple ItE to dive

i 5-Prflor WOPRYIAHE2NPE8- 111-41'ratka 1 'rti D1 b ppm 15. PEUEP2009%057947 7. 14
-06, 3=816,62,1 ?3 .41 |lit,%ii, Al4 J=8,0, 4 9 Hz, | 1-11, 7.52 (1,1=2.0
Hz, t+) -8.258.0, 4-941z, 4 5 Hz, 1. HA . 902l THRISS (FS229.-0522 RII AL:"' Hr
-CaLsttisr-Onarucil.ts.12: 05131. nple -88

Di rkasti kki-2-pyrktri-3-,1-1Hindale thynyl pyridine an

3,4-dinmelikkill-6- tgpdpenlthe are prietp _--sead acithatirra te the nethal
>cribed in Exanpl ¢ 86 to give 5"6-di nefi Vil k2-oyndin=i 11-91-THLi nti di e.
"11/-1Sii-E-SO 17¥/ 2 3.13 faik.Hy. wake :1 uoro-2-pyrrairrizZ3-31-1\
Ethynylpyr|d|ne and 3-fluoro-6-,ialeaniline are protons according ..to Abe
ni wi t had y aaneVVth gvei f1ASI . 1:Pg9..rriiiz 213 3" 01+1121)+.
:xa nple Bt hoxytri dr ke- 3- car bakdehv4e 0O

To a solution of 1-ethyl-2-pyridin-3-yl-1H-indole-3-carbonitrile (Example 84, 590 mg, 2.4
mmol) in toluene (20 mL) at 60 °C is added a 1 M solution of DIBAL-H (3.6 mL, 3.6
mmol). The reaction is stirred for 1 h and kept below —40 °C. The reaction is then
guenched with water (1 mL) and brought to room temperature. Anhydrous sodium
sulfate (ca. 2 g) is then added to the reaction mixture. The reaction mixture is filtered
through a plug of celite. Sulfuric acid (2M, ca. 5 mL) is added and upon complete
conversion to the desired aldehyde, the reaction mixture is brought to pH 8 with the
addition of Na,COj3, and extracted with ethyl acetate. The organic extract is washed with
brine, dried over Na,SQ,, filtered, and concentrated. The resulting 1-ethyl-2-pyridin-3-yl-
1H-indole-3-carbaldehyde is used without further purification. To a solution of
ethoxymethyltriphenylphosphonium chloride (0.32 g, 0.9 mmol ) in THF (3 mL) is added
potassium tert-butoxide (1 M in THF, 0.93 mL, 0.93 mmol). The resulting red solution is
permitted to stir for 15 min, at which time a solution of 1-ethyl-2-pyridin-3-yl-1H-indole-3-
carbaldehyde (75 mg, 0.3 mmol) in THF (3 mL) is added. The reaction is stirred for 1 h,
guenched with saturated aqueous NH.CI, diluted with water and extracted with ethyl
acetate. The organic extract is dried over Na,SQ,, filtered, and concentrated. The
resulting E/Z mixture of 3-(2-ethoxy-vinyl)-1-ethyl-2-pyridin-3-yl-1H-indole is then
dissolved in methanol (5 mL) and 10% Pd/C (32 mg, 0.03 mmol) is added. The reaction
mixture is stirred under an atmosphere of H, gas (balloon) for 2 h. The reaction is then
filtered through a plug of celite and concentrated to dryness. The resulting residue is
purified by silica gel flash chromatography (ethyl acetate-heptane, 0:1 to 2:5) to afford 3-
(2-ethoxy-ethyl)-1-ethyl-2-pyridin-3-yl-1H-indole. 'H NMR (400 MHz, CDCl5) & ppm 1.17
(t, JS7.0 Hz, 3 H), 1.23 (t, J=7.2 Hz, 3 H), 2.94 (t, J=7.3 Hz, 2 H), 3.43 (q, J=7.1 Hz, 2 H),
3.61 (t, J=7.3 Hz, 2H), 4.05(q, J=7.3 Hz, 2 H), 7.19 (t, J=7.4 Hz, 1 H), 7.30 (t, J=7.1 Hz,
1 H), 7.40 (d, J=8.3 Hz, 1 H), 7.53 (dd, J=7.6, 5.1 Hz, 1 H), 7.69 (d, J=7.8 Hz, 1 H), 7.92
(d, J=7.8 Hz, 1 H), 8.72 (dd, J=4.9, 1.6 Hz, 1 H), 8.77 (d, J=1.5 Hz, 1 H). HRMS (ESI)
m/z 295.1805 [(M+H)" Calcd for C19H23N,O: 295.1810].
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flask ,is Merged vitt 1,7Mtethautvilithiumin pentane 147 1 ni, BOl
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: 3!

methanol, 1:0 to 24:1) to give 4-chloro-2-fluoro-6-pyridin-3-ylethynyl-phenylamine. MS
(ESI) m/z 247 (M+H)".

(b) 5-Chloro-7-fluoro-2-pyridin-3-yl-1H-indole
cl

A\
VI
H

To a solution of 4-chloro-2-fluoro-6-pyridin-3-ylethynyl-phenylamine (3.1 g, 12.57 mmol)
in NMP (40 mL) is added potassium tert-butoxide (2.1 g, 18.85 mmol) and the mixture is
stirred overnight. Water (1 mL) is added to quench the reaction and the mixture is
poured into water (100 mL). The mixture is extracted with diethyl ether five times. The
combined organic phase is partially concentrated, resulting in precipitation of the
product, which is filtered through a glass sintered funnel and washed with
dichloromethane to afford 5-chloro-7-fluoro-2-pyridin-3-yl-1H-indole as a white solid.

"H NMR (400 MHz, DMSO-ds) 5 ppm 7.10 -7.15 (m, 2 H), 7.47 -7.53 (m, 2 H), 8.31 (dt,
J=8.2,1.9,1.8Hz, 1 H),8.55(d, J=4.3 Hz, 1 H),9.16 (s, 1 H), 12.23 (s, 1 H).

Example 87
5-Chloro-2-pyridin-3-yl-1H-indole
Cl \ —
/
N \ N
H
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EIECE MU I S TSR AT SO i

ettioary-S546 Iﬁ;/mylﬂ)l 9j0p1($, 0 HNeHRVS i(ESH aymzeoeam[mmmaalcd for IGa;HE@&Npr ocessed
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2i cti Lwxy- a-3-yil-1Hiadaie-5- )onitrile.
2- (4- Met hcat, r-pyr|d|n 3-yl)-14-4-ibritie-S-cartortiiriie is crifilied by
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N

A

H

3-Ethynylpyridine and 3,4-dimethyl-6-iodoaniline are processed according to the method
described in Example 86 to give 5,6-dimethyl-2-pyridin-3-yl-1H-indole. MS (ESI) m/z
223.13 (M+H)".

Example 89
6-Fluoro-2-pyridin-3-yl-1H-indole

\\/
F N N

3-Ethynylpyridine and 3-fluoro-6-iodoaniline are processed according to the method
described in Example 86 to give 6-fluoro-2-pyridin-3-yl-1H-indole. MS (ESI) m/z 213.0
(M+H)".

Example 90
(a) 4-Methoxy-pyridine-3-carbaldehyde

SN
o]
A flask is charged with 1.7M tert-butyllithium in pentane (47.1 mL, 80.1 mmol) and THF
(20 mL), and cooled to —78 °C. 2-Bromomesitylene (6.0 mL, 39 mmol) is added

dropwise. The mixture is stirred for 1 h, and 4-methoxypyridine (3.0 mL, 30 mmol) is

added dropwise. The mixture is warmed to —23 °C and stirred for 3 h. The mixture is
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7 (Sit J=8.5, 1,6 Hz, 1! H 7-61 id, J=8,3 Hz, lit, 8 ? (s, t H, 8.47 N,
.1=5.8 8.91 (s., 1 H, 11.91 (br. s., 1 H). -Havs (ESii raiz 250.090

t okt f t hi r W&a3084156462 31- 112N30: 250 .09801. anple 91 PCT/EP2009/057947
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(0.200 ea, 1.03 nmmmol ), s-phas 0.021g, a 05 rnrini), f.Aaiassiurn phosphate
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2-15-Ci b.%@@epwatloaufeiloyegi@M@tbp%gqcbmatwwhy@kﬁ@gw'th@erOtﬁfe pethegeler as an a.
The fete ﬁ&l&bﬁ%&bﬁ@@rdd%n@%éé&n@ﬂ@(y X{rr‘uc}me §L'o£r%bl"dgﬁ}c¥et ”ﬂrr\IMRf(idOrl\Vle
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perat u r eCPek) UPRM 40di(sy DYLERH el 7 églf'i ﬁ@ﬁt@) J‘@&t*ﬂ@ﬂl\m 8@9\&“1 i kat nnat a
sol ution.HExbreed itagm. with dichloronmetharia, drying of the organic |ayer
over sodium &Rate and concentration in vacua Alves a residue w. bian is
purified by silica gallta.Slt chromatic-grabby faartgana-attsd acetate,
22', to abfsq@2-2ibkémehihg-a-mayeiyaarndideyl) - i +{ 4ndol a.
009/ 156462PCDE111009/657.94 T VIi RVHz; itifffcrad7ippm7.66-4, 1 (nit,
7.(15 it “8MHz_ g H, 7.20 (t, 1=7.7 H), 7.45 0, ,)=8 2.11Hz., |'HO
7 Wa=3Irfl56M (1, ar-1114112,114%1.)47, 'Cu, 3 Hz, 1 R1, bre610,
,3=1.75-rirz,nZirLil 1111-r?r51-61(crAniallnar?filar(046-Y1j# eceirt,tcrdi
10CI N12: 229, 4. nple 92 uoro-ipyridrn-'340-19ItLirrtalre
ro----',,- ----i\v / Na

A flask is charged with triphenylphosphine (21.4 g, 81.6 mmol), carbon tetrabromide

(13.5 g, 40.8 mmol) and dichloromethane (300 mL). 4-Methoxy-pyridine-3-carbaldehyde
(2.8 g, 20.4 mmol) in dichloromethane (300 mL) is added at 0 °C. The mixture is stirred

at 0 °C for 1 h. The mixture is extracted with saturated aqueous ammonium chloride and
the aqueous phase is neutralized with NaHCO; and extracted with dichloromethane. The
organic phase is dried over Na,;SO,, concentrated and purified by silica gel
chromatography eluting with a 0 to 10% methanol-dichloromethane gradient to give 3-
(2,2-dibromo-vinyl)-4-methoxy-pyridine. 'H NMR (400 MHz, CDCl;) & ppm 3.90 (s, 3 H),
6.81 (d, J=5.8 Hz, 1 H), 7.48 (s, 1 H), 8.48 (d, J=5.8 Hz, 1 H), 8.76 (s, 1 H).

(c) 4-methoxy-3-ethynyl-pyridine

\O\

N| =

X
A flask is charged with 3-(2,2-dibromo-vinyl)-4-methoxy-pyridine (3.7 g, 12.63 mmol) and
THF (100 mL), and 1.6 M nBuLi in pentane (17.4 mL, 27.79 mmol) is added dropwise at
—78 °C. The mixture is stirred at —78 °C for 1 h before addition of saturated aqueous
NH,CI (0.5 mL). The mixture is warmed to room temperature and poured into water (100
mL). The mixture is extracted with ethyl acetate and the combined organic phase is dried
over Na,SO,. Concentration followed by silica gel flash chromatography eluting with a 0

to 5% methanol-dichloromethane gradient gives 4-methoxy-3-ethynyl-pyridine. 'H NMR
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.7----N\"-.N"19 luoro-5-bronopyridine :process-8d ptput-da rg 'rot re
irruGetcrr6 trerszdkrA to give 2-(5-fluoro-pyridin-3-y0-141-i 7dde. HRMS
(ES') 213. B\002909/6%4926111Y+ Ca)cd CiaFtinN, F: 213.08281. Pamir0008)57947 et h
oxy2-i.wer6:fri-"3=j)1-11)Jl:intrcire n- Brornopyridue and

1V- Soc-, 5-aret hoxy-infle-2-b-vrat acts are pracessed acstdrareg ;(.2 e
procedure described in Exanple 91 tp ghee
5-reetil-my-2-fry.r.dl/2-3-0-114-,1inCkdile. RM5 (ES-1) tri/z 225 1026
pfe-Hy CaaggiMiatc m-3.872@; 1928loex@npHe 6% (g, J=5.8 Hz, 1 H). 8.46 (d,
-Chlorocq %5- gbpégbr?dl Séyo %11 k@kelﬁe Sr- 7 oAL J- 2 (
3-Met ht 1- %‘B}@ﬁéHH»ﬁé%é%’Hﬁkdmfl|cI are processed according to the procedwe
described in Exanple 9? to give

6-ch|ore-65£§ikg XpymﬁXQWIQ§+md&l%%an%% 1 -e. 1V46;77--z-z1a,r6i;\.

N
X

Iz

4-Methoxy-3-ethynyl-pyridine and 4-cyano-6-iodoaniline are processed according to the
method described in Example 86 to give 2-(4-methoxy-pyridin-3-yl)-1H-indole-5-
carbonitrile. 2-(4-Methoxy-pyridin-3-yl)-1H-indole-5-carbonitrile is purified by HPLC using
an Xbridge Shield RP18 with a gradient of acetonitrile in 0.1% NH,OH. "H NMR (400
MHz, DMSO-ds) 5 ppm 4.04 (s, 3 H), 7.14 (d, J=1.3 Hz, 1 H), 7.25 (d, J=5.8 Hz, 1 H),
7.47 (dd, J=8.5, 1.6 Hz, 1 H), 7.61 (d, J=8.3 Hz, 1 H), 8.11 (s, 1 H), 8.47 (d, J=5.8 Hz, 1
H), 8.91 (s, 1 H), 11.91 (br. s., 1 H). HRMS (ESI) m/z 250.0968 [(M+H)" calcd for
C45H12N30: 250.0980].

Example 91
2-(5-Chloro-pyridin-3-yl)-1H-indole
Cl

A\
M

A flask is charged with N-Boc-indole-2-boronic acid (0.407 g, 1.55 mmol), 3-chloro-5-
bromopyridine (0.200 g, 1.03 mmol), s-phos ( 0.021 g, 0.05 mmol), potassium phosphate
(0.441 g, 2.07 mmol) and toluene (5 mL). The flask is evacuated and filled with N, thrice
and Pd,(dba)s; (0.019 g, 0.02 mmol) is added. The flask is evacuated and filled with N,
thrice. The mixture is refluxed for 1 h, then cooled to room temperature and filtered
through celite. The filtrate is concentrated in vacuo to afford 2-(5-chloro-pyridin-3-yl)-
indole-1-carboxylic acid tert-butyl ester as an oil. The residue is dissolved in DCM (5 mL)
and trifluoroacetic acid (2 mL) is added. The reaction mixture is stirred at room
temperature for 4 h, followed with quenching with a saturated sodium bicarbonate
solution. Extraction with dichloromethane, drying of the organic layer over sodium sulfate
and concentration in vacuo gives a residue which is purified by silica gel flash

chromatography (heptane-ethyl acetate, 3:2) to afford 2-(5-chloro-pyridin-3-yl)-1H-indole.
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Exani cde 9,5 ono-2-(5-trltakarrear*twann-S-VP4itirtdote |

| f1 uor onet hyl - bLbr onopyti di ne andN- |1 soc-To-dritorcr:indol e-12-bororirtretre
are easedWACWBYHOHZ to the procedure described in Exam ®PTAVER005057947
-gisfeeiHstrlrdrufkl & orearettlyi-pyridin-3,19-11-1-irdoie. .|IESO infr
297.0 OVIshjt nple 90 |uoro-2-15-11uoro-pytidin: 3-90-1HLi ndt he ' 1u

or o- 5- br onopyri di ne

andlKl45o0c- " 541luoro2111-61lrer2l burutirciatrti'arelfrucus-s-u6 .3ording to

the pr OCG“WQMRCt@@@MHQeMeOD aﬁﬁpﬂ% (%t 1 H;) 79@8/@1 J 78 Hz 1 H), 720 (t J=77
5-fl uord- fn}F Hr .

i g 23. 5.
- am de wH 076 ggp/y?@’d"%ﬂé" y7_L6M‘I1 r/ﬁaél"lez 1 H 830 t J‘2 THz, T H) 47(d,
JE, ¢cQ CBVJ3=32i3’le A m)oe 96$a|rJ—n 1BSHZ det Iﬂmmﬂgmg%a?&)sﬁz r[(émfmr bglacz Rr
pro. cess e procedure describe npl e to -4-ma
tri-chi br(g” g&z %53’81/ THindoie. 1fSit 7/z 229.0 OV1+1-1-y. Exa FOS 98
Prt,s e, epaviay, xfrrAksofjj.ora-v0-6.-rintor.o-1114in dare %o Aflask is
charged v%t h qs g%l or o- 1- Boc-i ndol e- 2-boronic acid (0.839 g, 2.83 nml), 1-
benzyl oxy=3= -pyridine (0.500 g, 1.89 nmol), potassium phosphate (1.2
g, 5.67 nartd-fluenoepydlif-3(\B)-ti-)ndolthe fl ask is evacuated and filled with
nitrogen thrice and Pd(PPh3)4 (0.164 g, 0.141 nmol) is added. The flask is
evacuated and filled th nitrogen thrice again, and heated to 80 C for 3.5
h. The m \hew diluted with ethyl acetate and washed with water
thrice. T yani & _hayer is dried over sodiumsulfate and concentrated in
vacuo The residue is redissolved in DOM (1 m) and trifluoroacetic acid (2

s ac@?ﬂordag Bl%'ﬁ]o%)yrmlne Mpﬁ%é r| ecflélg@eﬁfg t§ t ddi’@éieda{éddése de%‘é\ﬁ BYaRykraction

W t h e organi | ayer I um su COI’ICEI’I'[ rated

in vacuo. 911‘49@'Wee?si5dfh@rq @yrﬁurwh) -ad-indolesi *I*RM§ (§81) n/E 88h 0834 [Gvrbhl b Gretnd

(hept ane- foﬁ@anloN%EQt»]gtonggl 1) to afford
2- (3- benzyl oxy-phen -6-chloro-1Hindole as a yellow solid. M5 (ESI) mz

335.07 (MtH)'
ExamQIe 93
5-Methoxy-2-pyridin-3-ylI-1H-indole
O_

N
H

3-Bromopyridine and N-Boc-5-methoxy-indole-2-boronic acid are processed according to
the procedure described in Example 91 to give 5-methoxy-2-pyridin-3-yl-1H-indole.
HRMS (ESI) m/z 225.1026 [(M+H)" Calcd for C14H;3N,O: 225.1028]

Example 94
6-Chloro-2-(5-methyl-pyridin-3-yl)-1H-indole

\\/
Cl ” N

3-Methyl-5-bromopyridine and N-Boc-6-chloro-indole-2-boronic acid are processed
according to the procedure described in Example 91 to give 6-chloro-2-(5-methyl-pyridin-
3-yl)-1H-indole. (ESI) m/z 243.0 (M+H)".

Example 95
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Exampl e 99 2-(5-Et hoxy-pyridin-3-yl)-6-chloro-1Hindol e

1- Et hoxy- 3-brono-pyridine is processed according to the nethod described in
Exanpl e 9WOQW0Y15pd622- ( 5- et hoxy- pyri di n-3-y1) - 6- chl or o- 1 dTiER2Db®@/05ME7 ( ESI )
mz 273.27 (MtH)" Exanple 100 2-(5-Am no-pyridin-3-ylyl-nethyl-1Hindole
NH, A flask is charged with 3-am no-5-bronopyridine (0.173 g, 0.950 mmol),
N- et hyl -i ndol e boronic acid (0.262 g, 1.425 nmmol), s-Phos (0.030 g, 0.071
mol ), finely crushed potassi um phosphate (0.407 g, 1.900 mml) and tol uene
(4 M) ALRRrAIRgRRRLaGRLANRDy-RA3AS (0.018 g, 0.019 mol) is added
the flask is flushed with nitrogen and the mxture is heated to 85 C After
3 h, the mxture is allpiwed to cool tor.t., diluted with ethyl acetate and
filtered thr & p/ug\of silica gel (el ution with ethyl acetate). The
Jelspurlfle L 4ricq MfP cdrcorraurvadhy freptalia-eftl acetate, 3:7 to
0:11 2-15%ant] no+pyht| in--3-)10-41-neiri A-1"H intrdreTi T |
dfi,xchitrevomrel .1'611114R MHz, TYMSQ- 6616 g m737/ 1+A'S 1M ro0.4%its
. LrL1), et eilugpmetayl-5promppyrisinegand NsBag-fichlpro-in 592 -boponigaqid@rey7- 7. 211(rri,
| H1, 7. 498rocebsdd Bcddrding?tothe pch&ﬂ;r@d@s’bﬁE’e(ﬁmlﬂ(anmle@19té gilvé 626r20r6)2-(|5|7_, . h't,

7,09 122 Sl bl AS R I e 228 At e AT

Example 96
5-Fluoro-2-(5-fluoro-pyridin-3-yl)-1H-indole

F

3-Fluoro-5-bromopyridine and N-Boc¢-5-fluoro-indole-2-boronic acid are processed
according to the procedure described in Example 91 to give 5-fluoro-2-(5-fluoro-pyridin-
3-yl)-1H-indole. (ESI) m/z 231.04 (M+H)".

Example 97
6-Chloro-2-pyridin-3-yl-1H-indole

\\/
Cl ” N

3-Bromopyridine and N-Boc-6-chloro-indole-2-boronic acid are processed according to
the procedure described in Example 91 to give 6-chloro-2-pyridin-3-yl-1H-indole. (ESI)
m/z 229.0 (M+H)".

Example 98
2-(5-Benzyloxy-pyridin-3-yl)-6-chloro-1H-indole

N N
Cl H
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VN let hoxy- 3-brono-pyridine is processed according to the nmethod descri bed
.i.r) Exanple

5A1r) D1s- WEMB0Y/E648Mi -ri p-Wrei -3. 4rlHrtret-ns. | x- 1. 1x| iFCOVERI@09/057947
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M), 7 OFt -7; .1:47;1. H),,7;- 311 ,1 HL 7.47 ((1d va-8.3, 0.8 Hz, H),
7.50 -7.68 (n, 2 H, 13.32 J=2.B .Hz 1 H), B.3.7 J=1-6 Hz, 1M ..H F?M S

, (ES1). mz 23_9,1175 |"iM-.171) A Cal ccl for ers.H N2C): 239. 1184)..

(1 Met hylAﬁ&éﬂ.@Qﬁl&g@dM&ﬁ 6-'8h|6R)t-1 Bb@-m@@fe@ Soroit @Eid 9. §€'§9 , 283 mmU 1-
-Bronp-nicotinic acid processed accord no toI ne netnod

de-s-ci| {sByloxy Q(QF?ﬂT%pH@U‘et(QﬁB@Q %9 ("P%P‘P@?S'Wh?ﬁﬂha@ (®2% e8¥inic acid
ethyl' eshgbl) aal DME (51hi2). Thd\eRis evR8(18d AndHiilda with ntfoger tHide Ghd , 3 Hi 4. 50

T IL’BE%A/(%%%%Q&UE&%') 's gddegk The flagkjs gvaugted apd Hligd with 5. vy 6.
i 1; é Ir [ L I?Tﬁogdnltﬁnicb ,ag@indand AdatedlieBD.°CGaAd.5 B, THE mixtdre isl thdidiluksdlyithngtay 281. 1297
- - I talc

| qQridHL. 7. 1k202: 2ei . "12-90J. . le 103
5 (Tt 1 e o) Wt P LT o T Pl T B RV SOR R e A
3-br ormpycrdndema{éj}m&ahm(ah@leésyme i rbdidBolgrd i2 DCAB (i) dnd thflBeadcetiobedor oni ¢

acid (8.5 2 ) Phas L0 I ushed

pot assi un@éﬂﬂé ﬂ%ﬂzé I(\T@g)fl éﬁﬂ %’.egl‘}s( ﬁﬂ@ﬁ)lgg%%dtagpﬂﬁgr(gﬁr ftioh Aﬁ%t er

degassi ngD@Mrthé drgani%dayﬂwéadr(e@ o46r gpdiun dBfabenarid) conserdichtbedin vadu@ Thask is

fl ushed t r t 0O mn, the
m xture Y\dsegg S\BéJ %@Pfld%’&h%n%t%ﬁ#h&%&ﬁ#e ﬁ@l‘ gcetéb\ F tgnd fi I tered
t hr ough aafiordig( %bersszuylomahqefl )-6-Gildrpdi-igedle @50 ygljow SOIIadN@j(EtSd)) m/aé36|0|7t rate
and the m fre is concentrated in vacuo. The residue is heated to 60 C
with gentle stirring under oil punp vacuum overnight. The m xture is then

| oaded on a silica gel flash chronmatography colum and el uted

(hept ane-gt |egg:etate 4:1 to 2:3) to give
5- (1H| ndol g %PI) i ne- 3- car bal dehyde. 1H NWVR (400 MHz, DMSO-c/5) 5 ppm

7.02 - 7.98F thxrrfi'nwiﬁchf?)f%*dmd%m 7.20 (d, J=1.5 Hz, 1 H), 7.45(d,
J=8.1 Hz 1 H), 7.59(d, J=8.1 Hz, 1 H), 8.66(t, J=2.1 Hz, 1 H), 9.00(d,
J=1.8 Hz, 1 H), 9.39 (do-d%2.3 Hz, 1 H), 10.18 (s, 1 H), 11.86 (br. s., 1
H. M5 (ESI) 2 ( MtH) +.
N
cl N N

1-Ethoxy-3-bromo-pyridine is processed according to the method described in Example
98 to give 2-(5-ethoxy-pyridin-3-yl)-6-chloro-1H-indole. MS (ESI) m/z 273.27 (M+H)"

Example 100
2-(5-Amino-pyridin-3-yl)-1-methyl-1H-indole

A\
N

\_

A flask is charged with 3-amino-5-bromopyridine (0.173 g, 0.950 mmol), N-methyl-indole
boronic acid (0.262 g, 1.425 mmol), s-Phos (0.030 g, 0.071 mmol), finely crushed
potassium phosphate (0.407 g, 1.900 mmol) and toluene (4 mL). After degassing for 30
min, Pd,dba; (0.018 g, 0.019 mmol) is added, the flask is flushed with nitrogen and the
mixture is heated to 85 °C. After 3 h, the mixture is allowed to cool to r.t., diluted with

ethyl acetate and filtered through a plug of silica gel (elution with ethyl acetate). The
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Exanpl e 104 5-(6-Chloro-1Hindol-2-yl)-pyridine-3-carbal dehyde A flask is
charged with N-(tert-butoxycarbonyl)-6-chl oro-1H i ndol -2-yl boronic acid
(8.3 g, 2WO120A%H6¥62 5- br ononi cot i nal dehyde (4.35 g, 23. 20WEH2)(9/0KZRD4
(9.94g, 46.8 mol), s- Phos (0.480 g, 1.170 nmol) and Pd2(dba)3 (0.429 g,
0.468 mml ), and the flask is flushed with N2. Tol uene (250 nlL) is added,
and the mxture is heated to 85C for 1.5 h. The m xture is cooled to room
tenperature. Ethyl acetate (250 nlL) is added and the m xture is filtered
through afeaade %fpuﬁfléd t?yasn%'gel W%h%ﬁrdn%td@%qhéﬂtérﬁb Eh{lAGetal BiTaB 0ggl 1S

added to the conbl ned trate, is concentrated in vacuo. The residue

i s pl acedo@hger! 5Fﬁrﬁ‘ﬂo‘9ér¢‘1ﬁu?ﬁyﬁt1 'B%th(i’%@fjﬁ'fa@ﬁta” Ogﬁﬂ“tﬁfppé’f’e'él BYMR with et hyl
acet ate, 56(0 A-hDRISD-d;) @(pbmsL*éﬁkaZIP@I SE/EIAH 6T &4 1H), 7.05-7.09 (m, 1

da12-yil ||| f 11 gl nd 258.9
npl e Tos M élo amq%yf% 2@ ? E'S’Sgdéﬁ'dg’sﬁ'f"gﬁétﬁv rfﬁ gjn‘Z‘lqu pi hi ne
brom de fBH |7Sg, (daB2.0mnt) H), 1/92 6h&tdr5dﬂnr1a-m). (I\E)(Etﬁl)Zri::)zZZg (meeigd sodi um
.11 examet hykdi si ii kezehe Me sal uben 1/2 THF, 1Thstrdh-bropWre. Thrt
rrecrdiruiii rni ;turaqginriir!..9.1.r.,:nrn.tenmrte.refffre,frio. mn,

wher euporEXanipleon@t pyri di neJ3- - c-al t al dehGeS. SI MATI VA i sAsi sl art. The,
icticmai . at worn tenperature far h. The
ig %ﬁﬁ%fg)?ld dneé’ mﬁ : ethﬁ 1t 8&&

m xt:Are | esidue is purified by eta gel flash

al ronel agraphy (heplae— iylacetate" 7:3) to afford

3- brai he-5 Y tiae as 3 calariess aft MS IIESO m 5.9fi f(10e-drql
) 1-Methy 5/vigyl#pyridi n-3-yl)-1H Arxdde

arredion, ta”thé nethdd described fn Exarirrife DO to give

1-nmet hyl- 2-15-viegl-py,ridin-3-vitelHfncfore. M5 (ESQ autz- 235.40

(W-thr. sxRERKkE3HEMo-pyridine is processed according to the method described in Example
100 to give 2-(5-methoxy-pyridin-3-yl)-1-methyl-1H-indole. "H NMR (400 MHz, MeOD) &
ppm 3.82 (s, 3 H), 4.00 (s, 3 H), 6.69 (d, J=0.8 Hz, 1 H), 7.08 - 7.16 (m, 1 H), 7.23 - 7.30
(m, 1 H), 7.47 (dd, J=8.3, 0.8 Hz, 1 H), 7.58 - 7.66 (m, 2 H), 8.32 (d, J=2.8 Hz, 1 H), 8.37
(d, J=1.6 Hz, 1 H). HRMS (ESI) m/z 239.1175 [(M+H)" Calcd for CisH1sN,O: 239.1184].

Example 102
5-(1-Methyl-1H-indol-2-yl)-nicotinic acid ethyl ester

A

5-Bromo-nicotinic acid ethyl ester is processed according to the method described in
Example 100 to give 5-(1-methyl-1H-indol-2-yl)-nicotinic acid ethyl ester. "H NMR (400
MHz, MeOD) & ppm 1.47 (t, J=7.1 Hz, 3 H), 3.83 (s, 3 H), 4.50 (q, J=7.1 Hz, 2 H), 6.76
(s, 1H), 714 (t, JI=7.5Hz, 1 H), 7.29 (t, J=7.6 Hz, 1 H), 7.50 (d, J=8.3 Hz, 1 H), 7.64 (d,
J=8.1 Hz, 1 H), 8.56 (t, J/=2.0 Hz, 1 H), 9.00 (d, J=2.0 Hz, 1 H), 9.17 (d, J=2.0 Hz, 1 H).
HRMS (ESI) m/z 281.1297 [(M+H)" Calcd for C1;H;7N,O,: 281.1290].

Example 103
5-(1H-Indol-2-yl)-pyridine-3-carbaldehyde
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a) (3-8romowi nof Br To a solution of
3-braiwo-plirid ir?u ,-4-corbekfehy& .D g, 2.58 mmual; .in Meal-) at 0 Cis
added sodW@n0BYEWHRdri de (:a 122 g, 3.22 rind). The /nm »aaver2i®/sfured at
i Dam 'tenperature itn tri itintftwebty Ten rofir re sell tre rrii
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evar aat edb\ﬂaékdsf:thdrb@(ﬂwﬁh(ebﬂﬁl&fp@n@hd&%&:eib@kéldéﬁ}@e 41p ghetr 48 @nlop| REFoaf . 1 1172

129 C:f Qrdc%lleboronlc acid '\Q é‘é % 23 mmoI) s-Phos (0.68 g, 1.61 mmol), finely crushed
potassium phosphate (9.21 g, 42.97 mmol) and toluene (70 mL). After degassing for 1 h,
Pd,dba; (0.40 g, 0.43 mmol) is added, the flask is flushed with nitrogen and the mixture
is heated to 85 °C. After 30 min, the mixture is allowed to cool to r.t., diluted with ethyl

acetate and filtered through a plug of silica gel. Silica gel (50 g) is added to the filtrate
and the mixture is concentrated in vacuo. The residue is heated to 60 °C with gentle
stirring under oil pump vacuum overnight. The mixture is then loaded on a silica gel flash
chromatography column and eluted (heptane-ethyl acetate, 4:1 to 2:3) to give 5-(1H-
indol-2-yl)-pyridine-3-carbaldehyde. 'H NMR (400 MHz, DMSO-dg) 3 ppm 7.02 - 7.08
(m,1H),7.14-7.19(m, 1 H), 7.20 (d, J=1.5Hz, 1 H), 7.45 (d, J=8.1 Hz, 1 H), 7.59 (d,
J=8.1 Hz, 1 H), 8.66 (t, J=2.1 Hz, 1 H), 9.00 (d, J=1.8 Hz, 1 H), 9.39 (d, J=2.3 Hz, 1 H),
10.18 (s, 1 H), 11.86 (br. s., 1 H). MS (ESI) m/z 223.02 (M+H)".

Example 104
5-(6-Chloro-1H-indol-2-yl)-pyridine-3-carbaldehyde
H
0
A\ \
cl N N

A flask is charged with N-(tert-butoxycarbonyl)-6-chloro-1H-indol-2-ylboronic acid (8.3 g,
28.1 mmol), 5-bromonicotinaldehyde (4.35 g, 23.4 mmol), K3POy4 (9.94 g, 46.8 mmol), s-

Phos (0.480 g, 1.170 mmol) and Pd,(dba), (0.429 g, 0.468 mmol), and the flask is
flushed with N5. Toluene (250 mL) is added, and the mixture is heated to 85 °C for 1.5 h.

The mixture is cooled to room temperature. Ethyl acetate (250 mL) is added and the
mixture is filtered through a pad of silica gel, which is washed with EtOAc. Silica gel is
added to the combined filtrate, which is concentrated in vacuo. The residue is placed

under high vacuum at 63 °C overnight, and after elution with ethyl acetate, 5-(6-chloro-
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Italian, ?nen diluted ''xert r2.treett -eh rt vet-al-ere-6i t4thi'arstar.
*t? aaa,. 7.1? f,u-rgipir, er is dried tntsdift-atiett6hrom sshtemre,
"Ralit., 1W&r300VR646. . r Litrb.i%rifled by silica gel flraafERIDSE4Agr aphy
(6% ii hkercitietiahe-nvethand, '/9:1) to affercl

Pret hyl - 11+f r eckY- 2- 349- p3ri nd1/ 2- 4- 01- et hanal as a whiitesaiid.

"1H N.1)4.R (49.0 MHz, ..iOD) 6 ppm 3.58(s, 3 H), 4.57 ct, 2 H,,. 6.54 (s,
1 H 7,14 1.1, "I1=7.5 Hz, | H), 7.27 6t5, J=716, 11.11 Yit, 1.b=kl.,3, H,

1. 171,, 71I-'|-frf&o|‘g_&//) -bYifdinel3-chfbaldehykie 3¢ dbtaiké® . MESESH /b 2574 Whi BABGED. . 1), rni t
na 111.7:Z 1 OSOHV- al cd far C1f)-65-N20: 239.11341 xanple 107
-c4-Ch.'HPﬁ$§-|fytrtn}3 r,g ?TirriTerb)91-1.171riP a N 3-B
rano-4thictropyridine is processed according 'to the method descrl oed'in

" Exanj i rE 0 give 2-(4-chlarnyridin-3-yrj-1-nmethyr-1K-indore. 1H NPR
OCG MHz- H, 7.26
it,,,A=7 @)Bﬂkmnéswkwlmn@me( J=8.3 Hz, 1 H, 7.64 (d, J=7.8 Hz, 1 144,173
(d. J=5.3 . 11H, 6.62 6.1, 3=5.6 Hz, 1 H ., 8.66 (s" 1 H). HRKAS VEST)
M z22.13.1. 6-ebTC(1- ?Aid:nor is:141Littil)% "2111.3.ifornj. Exanple 108
2- (5- Hydr ggx¥¥pyri di n-3-y1)-1-net hyl- 1H i ndol e OR 3- Bronp- 5- hydr oxypyri di ne
is procesyed.laccording to the nethod described in Exanple 106b to give

2- (5- hydr oxy-pyridi n-3-y1l)-1-nethyl-1Hindole. HRVE (ESI) mz 225.1028
[(Mi-FO+ Calcd for Cl4HL3N20: 225.1028]. Exanple 109

To a solution of methyltriphenylphosphine bromide (3.16 g, 8.87 mmol) in

tetrahydrofuran (20 mL) is added sodium hexamethyldisilazane (1M solution in THF,
9.67 mL, 9.67 mmol) dropwise. The reaction mixture is stirred at room temperature for
30 min, whereupon 5-bromo-pyridine-3-carbaldehyde (1.5 g, 8.06 mmol) is added. The
reaction mixture is allowed to stir at room temperature for 1 h. The mixture is
concentrated and the residue is purified by silica gel flash chromatography (heptane-
ethyl acetate, 7:3) to afford 3-bromo-5-vinyl-pyridine as a colorless oil. MS (ESI) m/z
185.91 (M+H)".

(b) 1-Methyl-2-(5-vinyl-pyridin-3-yl)-1H-indole

N\ /=
N
\

3-Bromo-5-vinyl-pyridine is processed according to the method described in Example
100 to give 1-methyl-2-(5-vinyl-pyridin-3-yl)-1H-indole. MS (ESI) m/z 235.40 (M+H)".

Example 106
(a) (3-Bromo-pyridin-4-yl)-methanol
Br

|\ OH

NN~

To a solution of 3-bromo-pyridine-4-carbaldehyde (0.500 g, 2.68 mmol) in MeOH (5 mL)
at 0 °C is added sodium borohydride (0.122 g, 3.22 mmol). The mixture is sfirred at room

temperature for 1 h followed by removal of the solvent in vacuo. The residue is
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2- (5-Benzyl oxy-pyridin -yly6-chloro-1-nmethyl-1Hindole A flask is charged
wth 2-(5-benzyl oxy-pyridin-3-yl)-6-chloro-1Hindole (Exanple 98, 0.435 g,
1.29 mmol YO HP9EGHA car bonate (0.328 nli, 3.89 mmol), paCasEHR200wS294bonat e
(0.098 g, 0.714 nmmol) and DMF (3 nmL). The reaction mxture is stirred at
150 C overnight. It is then cooled to roomtenperature, diluted with ethyl
acetate and washed with water. The organic layer is dried over sodium

sul fate and concentrated in vacuo, to give a residue which is purified by

flash chrepgésedarmEM QM%U%@Wat@rQ@k@t'ﬁwe élrgér)lc la9eraé bR Fover sodium

2- (5- bensyloxy pyri di n-3-y1)-6-chl -1Hindole as a solid. 1H NWMR
(400 Mz, SUiBt @”%%‘Eﬁ‘h”é@d” (%CUO? P(?Ofd's?’ '?,ri’"tosa/y”é'”r%w JBelanelds apeion Hz, 1
H, 7.10 diddvs E8) dvz 189 )L H), 7.35 - 7.40 (m 1 H), 7.41 -7.47 (m 2
H, 7.49 - 7.55 (m 3 H), 7.57 (d, J=8.3 Hz, 1 H, 7.64 (dd, J=2.5, 1.8 Hz,
1 H, 8235d, J=1.8 Hz, 1 H), 8.39 (d, J=2.8 Hz, 1 H; HRM5S (ESI) mz

349. 1108 b([xzu(m)l\netﬁﬂheuncﬂmz D2t BCA-NROEthAAS. 1108] Exanpl e 110

2- (5- Et hoxy- pyri di p:.3-yl) - 6-chl or o- 1- et hyl - 1H-i ndol e

1) 09/ 156462PCT/ EP 89N5"947 t hoxy- pyri dl o- 3- VO- 6- c. bl oro- 1Hzi nddi e r- Exa
nole -' 9 esseh -acc-ordirrgto IT re thd described in Exarrfle

11:e3 to i oxy-pyriclin-3-yij-6-chioro-hi- /e. NIS (ES, wht
c35:7; 1- N mpRhe 111
hl or n- 245- ntetrhyl cridio-3-y.9-1-thei.F. T.1-1H 1odnie -1=-( - Cgt_rk

coTtvianctii9..caid.'!-,k.97traiert. 95s-nr,1lin%to tha ithod desori Sd.in
E xatrp, Amlqgowq@ge@@orgﬁ ghargedwith &- r’rpeghyl-@dole-Z -boronic acid (1.18 g, 6.78 mmol),

- L5- met hyhB-tRymhbpliidin-3-y))mehar®il (0¥is0lg, 4.5P4nmel)eobasiuhBsplosplatE(2Pirg 1 ranp% 2?1 A
9.04 mmol) and DMF (10 mL). The reactor is evacuated and filled with nitrogen thrice
and Pd(PPh3)s (0.261 g, 0.226 mmol) is added. The reactor is evacuated and filled with
nitrogen thrice again. The mixture is heated to 120 °C for 1 h under microwave
irradiation, then diluted with ethyl acetate and washed with water thrice. The organic
layer is dried over sodium sulfate and concentrated in vacuo to give a residue which is
purified by silica gel flash chromatography (dichloromethane-methanol, 19:1) to afford [3-
(1-methyl-1H-indol-2-yl)-pyridin-4-yl]-methanol as a white solid. "H NMR (400 MHz,
MeOD) d ppm 3.58 (s, 3 H), 4.57 (s, 2 H), 6.54 (s, 1 H), 7.14 (t, J=7.5 Hz, 1 H), 7.27
(ddd, J=7.6, 1.1 Hz, 1 H), 7.46 (d, J=8.3 Hz, 1 H), 7.62 (d, J=7.8 Hz, 1 H), 7.81 (d, J=5.1
Hz, 1 H), 8.49 (s, 1 H), 8.67 (d, J=5.1 Hz, 1 H). HRMS (ESI) m/z 239.1177 [(M+H)"
Calcd for CisH1sN,0O: 239.1184].

Example 107
2-(4-Chloro-pyridin-3-yl)-1-methyl-1H-indole
cl

3-Bromo-4-chloropyridine is processed according to the method described in Example

106b to give 2-(4-chloro-pyridin-3-yl)-1-methyl-1H-indole. 'H NMR (400 MHz, MeOD) &
ppm 3.64 (s, 3 H), 6.61 (s, 1 H), 7.14 (t, J=7.5Hz, 1 H), 7.28 (t, J=7.6 Hz, 1 H), 7.47 (d,
J=8.3 Hz, 1 H), 7.64 (d, /=7.8 Hz, 1 H), 7.73 (d, /5.3 Hz, 1 H), 8.62 (d, J=5.6 Hz, 1 H),
8.66 (s, 1 H). HRMS (ESI) m/z 243.0686 [(M+H)" Calcd for C14H,CIN,: 243.0689].
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Chloro-2-(5-trifludrorrreltryl-mndinJWyi,rirerergi-lijArddA CF i3 Il] )1-
\\ IN-Chloro-2-t5-trittherarrapircyridth-3-Q 11H 4/daNe. (Fxamrrt 95) s
pr ocessedWébi/Hg4420 t he net hod descrioetrin Exanjlre ' iRGIVEP2009/057947
thVelrcrroDzkcul dflicronnr4trigi- iyridin-3-yl)-1-nernyi-1i-i-indote. TvlZ
"(EST') Trizrz-31115'1,01411(ir 21;90R, 3-C h siN C-/"-
6- Chl or o- 2- pyridi n-3-yl-1H i ndol e (Exanple 97) is processed according to
t he net hod described in Exanple 109 to give
6-chl oro- 2-pyridin-3-y1-1-nmet hyl-1Hindole. M5 (ESI) mz 243.02 (MH).
Exanpl e 4 % & Met hoxy- pyri di n-3-yl)-1-nethyl-1H i ndol e-5-carbonitrile
To a sol -(4- met hoxy-pyridin-3-yl)-1Hindol e-5-carbonitrile
( Exanpl e B(b-Hydf8xyrmyridD-BAS 1mahy)-1HAndMNE&- (4 nL) is added 60% sodi um hydri de
in mneral oil (78 ng,,1.95 mmol) and the suspension is stirred for 30 mn.
| odonet hane (138 ng, 0.97 mml) is then added to the reaction m xture which
is stirred biént\tenperature for 1 h. Aqueous NaHCO3 (3 nlL) is added
t o quench M be~ acNi and the mxture is filtered and purified by HPLC
using an Xbridge C18 with a gradient of acetonitrile in 0.1% NH4OH to
afford 2-(4-net hoxgl- pyridin-3-yl)-1-nethyl-1Hindol e-5-carbonitrile as a
whi t e sol $-Bromo-5-hydroxypyridine is processed according to the method described in Example

106b to give 2-(5-hydroxy-pyridin-3-yl)-1-methyl-1H-indole. HRMS (ESI) m/z 225.1028

[(M+H)" Calcd for C4H13N,O: 225.1028].

Example 109
2-(5-Benzyloxy-pyridin-3-yl)-6-chloro-1-methyl-1H-indole

cl N\

A flask is charged with 2-(5-benzyloxy-pyridin-3-yl)-6-chloro-1H-indole (Example 98,
0.435 g, 1.29 mmol), dimethyl carbonate (0.328 mL, 3.89 mmol), potassium carbonate
(0.098 g, 0.714 mmol) and DMF (3 mL). The reaction mixture is stirred at 150 °C
overnight. It is then cooled to room temperature, diluted with ethyl acetate and washed
with water. The organic layer is dried over sodium sulfate and concentrated in vacuo, to
give a residue which is purified by flash chromatography (heptane-ethyl acetate, 1:1) to
afford 2-(5-benzyloxy-pyridin-3-yl)-6-chioro-1-methyl-1H-indole as a solid. "H NMR (400
MHz, MeOD) & ppm 3.70 (s, 3 H), 5.31 (s, 2 H), 6.67 (d, J=0.8 Hz, 1 H), 7.10 (dd, J=8.3,
1.8Hz, 1 H),7.35-7.40 (m, 1H),7.41-7.47 (m, 2H),7.49-7.55(m, 3 H), 7.57 (d,
J=8.3 Hz, 1 H), 7.64 (dd, J=2.5, 1.8 Hz, 1 H), 8.35 (d, J=1.8 Hz, 1 H), 8.39 (d, J=2.8 Hz,
1 H); HRMS (ESI) m/z 349.1108 [(M+H)" Calcd for C,1H:sCIN,O: 349.1108].

Example 110
2-(5-Ethoxy-pyridin-3-yl)-6-chloro-1-methyl-1H-indole
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NlVIR (400 MHz, DMSO-d6) 6 ppm 3.59 (s, 3 H), 3.89 (s, 3 H, 6.67 (s, 1 H),
7.27 (d, J=5.8 Hz, 1 H), 7.54 (dd, J=8.6, 1.5 Hz, 1 H), 7.70 (d, J=8.6 Hz,
1 H, 8.1WQW09/164621 Hz, 1 H), 8.42 (s, 1 H), 8.60 (d, FPeI/EP2bW/05194FH) . HRVS
(ES1) mz 264.1138 [(M+H) calcd for Cl6H14N30: 264.1137]. Exanple 115
2-(5-Chloro-pyridin-3-yl)-1-methyl -1Hindol e ci
2-(5-Chloro-pyridin-3-yl)-1Hindole (Exanple 91) is processed according to
t he net hod described in Exanple 114 to give
2-(5-chloro-pyridin-3-yl)-1-nethyl-1Hindole. 1H NVR (400 MHz, MeOD) 5 ppm
3.83 (s, 3 H, 6.74 (s, , 7.14 (1, J=7.5 Hz, 1 H, 7.25 - 7.33 (m 1
Hy, 7.49 (d, 8 H, 7.64 (dd, J=7.8, 0.6 Hz, 1 H), 8.14 (t, J=2.7

Hz, 1 H), 8. ) 2,0.9 Hz, 1 H), 8.74 (d, J=1.3 Hz, 1 H). HRVB
(ESl) m zc24370686 [ (WnY) Calcd for Cl4H12CI N2: 243.0689]. Exanple 116
SNEthoxylrrethy\_LZpyrldlnSyl 1Hindole C N _

5 Vet Moxys e BHEL T i Yy Bl RIRL S LRI 1093) el otk PR ATE s N0 0
5- met hoxyméthpe tiesctibed p\y&namph?r @WQQ&/HldefﬂﬂmxybMidilNR-yQ)@ChWblzI,-mm@D)H-G ppm
3.78 (s, 6461 (d J=0.8 Hz, 1 H), 6.93 (dd, J=8.9, 2.5
Hz, 'ﬁ9$%4M%é§§3%? 5§1g9(M .37 (d, J=9.0 Hz, 1 H), 7.60 (ddd,

J:8.0, 49 0.9 Hz, 806(dt J79, 2.2, 1.6 Hz, 1 H. HRVS (ESI)
mz 239. d!éM"IH)"’ Cal cd for CL5HI5N20: 239. 1184] Exanpl e 117
2-(5-Fluoro met hyl - 1H-i ndol e Q

2- (5- Fl ud¥- thw?ﬁﬁ Hleﬁlyi;PWLd![Fﬁ Yirdorehyekfgeie 92) is processed according to

t he procedure described,in Exanple 114 to give
2- (5-fluoro- idjn- )-1-met hyl- 1H i ndol e. NVR (400 MHz, MeOD) 6 ppm
3.83 (s, 3 6. s,1H),710-717(m1H),7.26-7.32(m1H),
748(d J&s- N1 763(d J78Hz 1 H, 7.91 (ddd, J=9.6, 2.8, 1.8

Hz, . 8.54 (d' J=2.5 Hz, 8.67 (t, J=1.5 Hz, 1 H). HRVB (ES!) nfz

§2|7:| 82?2 é&%@)c}f ?-uf;%r %H}Xy ¥rgcﬁ‘1ﬁg}%ﬁl)\lr?ql_oleﬁgxe%9%5€%i Jerﬁég{ge%sgd acc%rdlng to the

method described in Example 109 to give 6-chloro-2-(5-methyl-pyridin-3-yl)-1-methyl-1H-
indole. MS (ESI) m/z 257.1 (M+H)".

Example 112
6-Chloro-2-(5-trifluoromethyl-pyridin-3-yl)-1-methyl-1H-indole
CF,
‘W
N
Cl \

6-Chloro-2-(5-trifluoromethyl-pyridin-3-yl)-1H-indole (Example 95) is processed
according to the method described in Example 109 to give 6-chloro-2-(5-trifluoromethyl-
pyridin-3-yl)-1-methyl-1H-indole. MS (ESI) m/z 311.0 (M+H)".

Example 113
6-Chloro-2-pyridin-3-yl-1-methyl-1H-indole
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0119113646211C17EVLI AN/ 111, 79Tt or o- 2415-fuoro-pyridin-3-yl)-1Hindote
(Exam ne e61 i processed acoordag ta tre ;duce de...sista:1 in Drava 114 ta
4ve 5-11 i WRWOZIB4R-fictord-ditnitra-3-0-1-nmettry/- i dulPET/EEEO®1057947
rinit245 5411, 1n4ii. urea 119 atmat..14.-Z-dpnrirliciftitatia |
ethyl-2-/pyridin-3-11)-11-hin dole nydrottlioride TExenpie 41',) Is
processed according to procedure desatell ii ExatiThlle 114 tamtre
1,2-dirrelll)/ (-2-(dyntrid-3-y/tANI Rc-4111)/1.H z, ral'S. 1141-ctiiwn.

az Z?i}g t996 Ch!oidﬁﬁ pyracﬁn Bly7-1l3|r{@o{? _éerhpﬁe'Qﬂrs]p?ocfe%ébd’é]ecbkdingaoﬁﬁéinetﬂlc(??g 7191
2.0 H, 1deﬁyﬂbe§ ig 5xgrapie 109 ingige 6-ghiBro=g-pyridi ¢=5’>-y' Bmsghy-Al-indole- 8 (E8przr 1

H) .. THERNG:2431p (vaHz 223 1236 1/ M+H) Cate.d for C. 15,1711:5, N2: 22a 123[9.
arrrikel/ Th (6-C hl oro-1--mm y/1-1Fre; fi/ -B rono-5-cyano-pyrid ine and
Jir-Boc-6-ctl aro4nocitebo.roPic add are processed ccording to the

p- rocedurExatels®i4 di n Er aw4) 103 to give

546- chlor ndor igt 7.7itiref K Rft WZ.traTto fly
Imitct Wés) rﬁéﬁomwl{ s¥||) e?t{]ym d%\%rﬁﬁéﬂ) ri‘ 0 give

5-(64.119/rom 1- mal v. 541N1S4- 9. 1, CI MHz VenII (i )pm3.81 js, 3 J-1),
6,B1 ,(s,ndH). 7. Q .171z, 1 HA 7. 50 (sr 1 IH,7.2i1 "gt. /=8.3 Hz, 1 HA
BAR_ J=21 13. J:2_1) .Hz, 1H), 9116 fa J=2.ty.F.Lz, 1 RME ;
(ESA) rmlz 2 5 K Calcd far CrsH bcCIN, ?2f2. DOM Exanpre 121

To a solution of 2-(4-methoxy-pyridin-3-yl)-1H-indole-5-carbonitrile (Example 90, 178
mg, 0.649 mmol) in DMF (4 mL) is added 60% sodium hydride in mineral oil (78 mg,
1.95 mmol) and the suspension is stirred for 30 min. lodomethane (138 mg, 0.97 mmol)
is then added to the reaction mixture which is stirred at ambient temperature for 1 h.
Aqueous NaHCO; (3 mL) is added to quench the reaction and the mixture is filtered and
purified by HPLC using an Xbridge C18 with a gradient of acetonitrile in 0.1% NH,OH to
afford 2-(4-methoxy-pyridin-3-yl)-1-methyl-1H-indole-5-carbonitrile as a white solid.

"H NMR (400 MHz, DMSO-ds) 5 ppm 3.59 (s, 3 H), 3.89 (s, 3 H), 6.67 (s, 1 H), 7.27 (d,
J=5.8 Hz, 1 H), 7.54 (dd, J=8.6, 1.5 Hz, 1 H), 7.70 (d, J=8.6 Hz, 1 H), 8.11 (d, J=1.1 Hz,
1 H), 8.42 (s, 1 H), 8.60 (d, J=5.8 Hz, 1 H). HRMS (ESI) m/z 264.1138 [(M+H) " calcd for
Ci1eH14N30: 264.1137].

Example 115
2-(5-Chloro-pyridin-3-yl)-1-methyl-1H-indole
Cl

2-(5-Chloro-pyridin-3-yl)-1H-indole (Example 91) is processed according to the method
described in Example 114 to give 2-(5-chloro-pyridin-3-yl)-1-methyl-1H-indole. "H NMR
(400 MHz, MeOD) & ppm 3.83 (s, 3 H), 6.74 (s, 1 H), 7.14 (t, J=7.5 Hz, 1 H), 7.25 - 7.33
(m, 1 H), 7.49 (d, J=8.3 Hz, 1 H), 7.64 (dd, J=7.8, 0.6 Hz, 1 H), 8.14 (t, J=2.7 Hz, 1 H),
8.63 (dd, J=2.2, 0.9 Hz, 1 H), 8.74 (d, J=1.3 Hz, 1 H). HRMS (ESI) m/z 243.0686
[(M+H)" Calcd for C14H12CIN,: 243.0689].
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(a) 2-!5-bvarnopy4lH ande/ e A flask containing
1-(tert-butoxycarbonyl)-1H i ndol-2-yl boronic acid (2 g, 7.66 mmol), 3-

br ono- 5- i BENY1Md#Re (1.45 g, 5.11 mmol), 2M K2003 in wRCAVER2B0910F793t, 10. 21
mmol ), PS-Pd(PPh3)4 (2.84 g, 0.255 mmol) is flushed with N2 and di oxane (50
m.) is added. The m xture is stirred at 60 C for 3 h, whereupon anot her
portion of 3-brono-5- iodopyridine (300 ng, 1.06 nmol) is added. The

m xture is stirred at 60 DC overnight. The m xture is cooled to room
tenperature and silica gel (20 g) is added. The suspension is concentrated
in vacuo and the residue is placed under high vacuumat 60 C over the
weekend. Epegig Wb re s purified by silica chromatography eluting with a
1:9 to 7:3MetHire1henah@ropyasiad-gnH-ihgolgi ve

2- (5-bronmopyridin-3-yl)-1Hindole. M5 (ESI)mz 273.0, 275.1 (MtH)+, (b)
2-(5-3rombpyridin-3-y1)-3-(trifluoronethyl)-1Hindole CF3Br A flask is

char ged wP - br yridin-3-yl)-1Hindole (1.2 g, 4.39 mol),
acetonitril 0 , /pot assi um carbonate (1.2 g, 8.79 nmol) and
5-(trifluoro th%l)- i benzo[ b, d] t hi ophenium trifl uoronet hanesul f onat e

(2.65 g, 6.59 mml). The flask is [owered into an oil bath preheated to
70C, and 5|v|%trm<9ctztﬁyﬁd|h-% )$11Hfuﬁ(ﬁﬂ'e &E)@ﬁfple"@% w&béusgéd accBhﬁng"nbxheJre is cooled

to roomte e su ionis
concentr a‘irgge‘{“ QlT)l'%? tbedaﬂilx?'ﬂgle 132,“5@,%6 P g%eﬁh?’iyall @B%M'yz B¥r|dfrl§§'8'cﬂ'iorrat ogr aphy
el uting whddie.a HINMR @OGMEDMeODs Biopnes. B8 adBen! 3. 8D(syB\H), 6.61 (d, J=0.8 Hz,

DVSO, d6) BHbgroAoasp 23t a1 QTR By 11 SEQL g g Ha V) 7P 5T

J=8.1 Hz (ddid HF8.074690.0dz, :11:17} BOGHIL, J*f7|9)2281 B:Hz(ﬂ H)JHRMS #S|) i/zH) , 8. 79 (d,
J=1.8 Hz,,
2- (5-Br om)pyrl dl[ﬁl‘ %6 %ﬁci# 9'{@9 %% ﬁ or onet hyl )-1H i ndole 009/ 1564

62P- Cl A7266916STW - - - - - - 1N— --

Br onmopyr i 35tr|fluorornatt|f|rl Hrr -1tififeSerei,

bat r ?f g* Mlod (.I-ract-tied Jn Exanpt 114 Co glite
245-5-tur4- f%lappﬁomyrldlaﬁsm1me|thvéﬂihmo@ﬂeor ar.n.SHi Hrindit 1H MAR it-46\9
M1 qgz,-D180 6161-J- ppw, 3. 62-4s, 0 Hz, 17.27 - 7.44 (ta 1179.,.721
b1=&&Ft 2H, \ 2 .0 Hz, 419, 3.72 1=1.8 Hz, 1 H), 8. 92 I d,
J=2:ctLiZ, H > Intitrilizelzfito.V.Farti N j&W\p-cattoli,
15H11l ar F. 3142: 3\55 00521

2-(5-Fluoro-pyridin-3-yl)-1H-indole (Example 92) is processed according to the
procedure described in Example 114 to give 2-(5-fluoro-pyridin-3-yl)-1-methyl-1H-indole.
"H NMR (400 MHz, MeOD) & ppm 3.83 (s, 3 H), 6.74 (s, 1 H), 7.10 - 7.17 (m, 1 H), 7.26 -
7.32(m, 1H), 7.48 (d, J=8.3 Hz, 1 H), 7.63 (d, J=7.8 Hz, 1 H), 7.91 (ddd, J=9.6, 2.8, 1.8
Hz, 1 H), 8.54 (d, J=2.5 Hz, 1 H), 8.67 (t, J=1.5 Hz, 1 H). HRMS (ESI) m/z 227.0989
[(M+H)" Calcd for C14H1,FN,: 227.0985].

Example 118
5-Fluoro-2-(5-fluoro-pyridin-3-yl)-1-methyl-1H-indole

F
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At*, 121 5-Chloro-7-fluato-I-niethyk2twi n-3111Hiinatie KALV I / \ a
solution at 5-chlorori-tudro-" 2--pyriani234-"Y('-iiratrdre

"("---tr aOaIPH1364620-enti,, Z no |) in DMF (4 nmiji is adapmP20§fasti47sod rum
nyonne Iti 77-c-,4.1("2137-413, Tint: A id the suspertatn is stirred (cr30
rrjn legioreaare (2V3 ng, 1.5 rtmall itS 1F: 199 actitssti the reaction

m xttrat and sti-rad at att-Ment temwattre(cr | h 144ad44r r) nmldinctdS
guench the -eaztian TM--trase is ffeare-d tanastal fiad by *LC using

That ge G ERoto-g5-Michdl] areh&dié [ExafRId 96) iLpr¥edRed ding to th
"t (lr' ui Oni 08 aV‘g5 ob- t%)?w)fjr@Iy #ttm%su SOprt?l ?n?cfgglln 0Zr%dole

ogi sitsrrn

=1016- ( Si Broqer‘{}"ien%ﬁqc”be)o)‘” Ei')a’@g'ﬁ 1647 siye 5ugroz{SriftiorRrpyriging 1ﬂ©?tf‘¥tr| t4 rM
To a sotitH-pdowl (BSI§hyo245.34 Gra4)f 4i net. h$1-2-pyric.ito-3-0-11 . H
.1 ndoTI artlift.rno,rn truth n dichlorornaltarie (1D okl 1 at ambi ent
tainpatatate is added %ib loro_sdltorvitlisacyanate (282 rzta,
2firnncitl 3nd the tnittre is( tarcr'a,1 for 11 h, whereupon _ari narous
V06: 11 17, '(r)n'|1 Wthet. fel Lti, tit TriPtertkt,CeSid lin- |la
quet ti erfi’@wg%gﬁ 109/ 15646ZPC| TEf aki | it 7754 a.n Xoridge Cl13 with a
gr adi ent 1TB-Davéthgi-tolrddih -ty Bindol2t hi rto Effiurti 5-trlnno-7(-
)-1-methy3-2-pwitiin-3-0-11Htrdol n43-cartgonithi:e as a white solid! MR
(40\1; 63-ypm jag (4, ...Pt_ H2_, a, 7.46-.J=12.4., 1.617.62 4.1,. 3 Hz, 1
"H), 7 . @ Ninn-75, 44 Ht ,110..t.,flt.,2.6.,1.6 Hz, t,6' .63

N

3-Methyl-2-(pyridin-3-yl)-1H-indole hydrochloride (Exemple 1) is processed according to
the procedure described in Example 114 to give 1,3-dimethyl-2-(pyridin-3-yl)-1H-indole.
"H NMR (400 MHz, DMSO-ds) & ppm 2.23 (s, 3 H), 3.62 (s, 3 H), 7.06 - 7.12 (m, 1 H),
7.22 (td, J=7.6, 1.1 Hz, 1 H), 7.48 (d, J/=8.3 Hz, 1 H), 7.55-7.61 (m, 2 H), 7.93 (dt,
J=7.9, 2.0 Hz, 1 H), 8.66 (dd, J=4.8, 1.5 Hz, 1 H), 8.69 (dd, J=2.3, 0.8 Hz, 1 H). HRMS:
(ESI) m/z 223.1236 [(M+H)+ Calcd for CysH1sN»: 223.1230].

Example 120
5-(6-Chloro-1-methyl-1H-indol-2-yl)-nicotinonitrile

Cl N

3-Bromo-5-cyano-pyridine and N-Boc-6-chloro-indoleboronic acid are processed
according to the procedure described in Example 103 to give 5-(6-chloro-1H-indol-2-yl)-
nicotinonitrile, which is processed according to the procedure described in Example 114
to give 5-(6-Chloro-1-methyl-1H-indol-2-yl)-nicotinonitrile. "H NMR (400 MHz, MeOD) &
ppm 3.81 (s, 3 H), 6.81 (s, 1 H), 7.14 (dd, J=8.6, 1.8 Hz, 1 H), 7.56 (s, 1 H), 7.61 (d,
J=8.3 Hz, 1 H), 8.46 (t, J/=2.1 Hz, 1 H), 8.98 (d, J=2.0 Hz, 1 H), 9.06 (d, J=2.0 Hz, 1 H).
HRMS (ESI) m/z 268.0636 [(M+H)" Calcd for C1sH10CIN; 268.0636].

Example 121
(@) 2-(5-bromopyridin-3-yl)-1H-indole
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9, 1.6 H2, | H), 8.89 (d, J=1.51 H)..TES-1) rthz-21-16.1. 1558Tral 'H, i -

| ddied ,i5H oCIEN. 2,: 286L15471. turJr2 -C h |

or o- pi r dn¥V8L3P09(56462nwei rityin--.-nrcnnte--,ni Zfrt  /=Th @CIVERDI/B7G7h | 0
roctridin-3-r1l.1-1H1iidSe il.,Exanirl'e 9praceseS acoordiv to the nethod
>cri Led iin Exa m ke 122 tnai nn2454ttiono-ptnid.inB-v!)-

V-6321.41-1)i ki ndat 9-3- 2oorillefie.

L' HIN1Vi R(4- 191/ 4Hz, 111e7Cp) kr1:j 1Jm 6. 63 'co0: 30A, tz-1 Yii, 1, Y1), .8
(dad, J=7.7, 1.3 Hz, & H,-7:1rot-6, J=3:Bkr3z,35/(t, in=r6:11

Y12.,1115) 3./6=2.1 Hz,. 1 H), 830 -890 (m 2 h7. HFUTIS (ES& rin z
268. 0850 i (andi ell- 44
(5-Fluorch i n- -1-nmethyi -t H -inddi es3nczntrorittnte yri

yonz-rocci d. cA—4 171. Hri onnces, sed accordna to the nmethod | escri bed in
Ent ancA 1R Zadkzdohiemirdy 5(tertibhfokmmonygnwmm2?y1t)brdrﬂc7add ® §17-66lmmbit 3-onne- 3-

RO e M e Lt G
i d. 345 4RSHHd(PRhs) (2.84 g, 0.255 mmol) is flushed with N, and dioxane (50 mL) is added.

The mixture is stirred at 60 °C for 3 h, whereupon another portion of 3-bromo-5-

iodopyridine (300 mg, 1.06 mmol) is added. The mixture is stirred at 60 °C overnight.

The mixture is cooled to room temperature and silica gel (20 g) is added. The

suspension is concentrated in vacuo and the residue is placed under high vacuum at 60

°C over the weekend. The mixture is purified by silica chromatography eluting with a 1:9

to 7:3 EtOAc-heptane gradient to give 2-(5-bromopyridin-3-yl)-1H-indole. MS (ESI) m/z

273.0, 275.1 (M+H)".

(b) 2-(5-Bromopyridin-3-yl)-3-(trifluoromethyl)-1H-indole

3
H
A flask is charged with 2-(5-bromopyridin-3-yl)-1H-indole (1.2 g, 4.39 mmol), acetonitrile
(100 mL), potassium carbonate (1.2 g, 8.79 mmol) and 5-(trifluoromethyl)-5H-
dibenzo[b,d]thiophenium trifluoromethanesulfonate (2.65 g, 6.59 mmol). The flask is
lowered into an oil bath preheated to 70 °C, and the mixture is stirred under N, overnight.
The mixture is cooled to room temperature and silica gel (10 g) is added. The
suspension is concentrated in vacuo and the residue is purified by silica chromatography
eluting with a 0 to 30% EtOAc-heptane gradient to give 2-(5-bromopyridin-3-yl)-3-
(trifluoromethyl)-1H-indole; '"H NMR (400 MHz, DMSO-ds) & ppm 7.25 (t, J=7.6 Hz, 1 H),
7.33 (t, J=7.1 Hz, 1 H), 7.55 (d, J=8.1 Hz, 1 H), 7.69 (d, J=7.8 Hz, 1 H), 8.33 (t, J=2.0 Hz,
1 H), 8.79 (d, J=1.8 Hz, 1 H), 8.86 (d, J=2.0 Hz, 1 H).

(c) 2-(5-Bromopyridin-3-yl)-1-methyl-3-(trifluoromethyl)-1H-indole

141



J=9.0, 2.2 .Hz_ | Hn5 74 id J =25 Hz. H. 6.77 is,. 1' H. HRIVISIESO m 2
252.0939 ff4,-,- Iple 125 -Tdrnetr2-wf1-311H LTS2-CarterelleN "-5"---"N
di met hvi - WOu3PP9/thow623- yhl H-in dol e ', Exanpl e 13Byi s procegserto@astudi ng to
tne metriga -.;ribed in Exanple 122 to give

1 5:6-tri-meth9l-2-pyhG n--3-Vi-si H=indG e-'3-catootilttlie. Ms, 403 tvl
Hz. LI MSO-d6) porn 2, 38 Ie_3 H, 2.4GCs. 33.75is, 3 NI, 747(s, , J=4.8,
1.8 Hz, 11.4:), 5.88 (id, -;.=1. Ha, 544 Ertinif:Esrirnt 262 f3521' MAH1+ cd
for i’ Hi eNa: (2@2 1344] 3rrp|e 126 6-Otibro:Wrflol flask is charged

W th 5-(6-chk] orfo- TH{ndal - 2- V1) - pyfi t hne- 3-cai t ai denyde , xanpl e 104, 7.8g:
28,9 mol" pl—]-533 g.37and TIJPIT-13-UU rrii4 andTAP/a aH in m neral

0|I (1286 344 oriwa) is added at II t. The mxture is stirred for 211.
“alai cliQA will- \/eerlth u.l..77,-

. m wat weke- - -t xtrar ff anal ne cf rganic
phase ii %ﬁ@ﬁ’pyr ﬂt“f)gf)mqjﬂfyﬁc @F ggle 'Sewace%s?ﬂécc %{OE}E? drigedl:
av.es. | aRk&04d dééoﬂbdeced Euampteoﬂ@,aogwal?_e(ﬁ -bromo@eidia-3-henredts/-ae As purified by
R e TR A e e a MR T A
272..9 ( NI=BHrHz))H), 7.37 - 7.44 (m, 1H ,7.71 (d, J=8.8 Hz, 2 H), 8.36 (t, J=2.0 Hz, 1 H), 8.72

6- Chl or o- @& J=rd ALr i, 8@5(&‘3& 33H2/ Dl HERIDYES) r']n"% éé’adeS'zef(%,?ﬂ-?)Q&%d' Itthe

for C15H11BI’F3N22 3550052]

Example 122
(a) 5-Chioro-7-fluoro-1-methyl-2-pyridin-3-yl-1H-indole
Cl N —
Y
N \ N
\

To a solution of 5-chloro-7-fluoro-2-pyridin-3-yl-1H-indole (Example 86, 276 mg, 1.12
mmol) in DMF (4 mL) is added 60% sodium hydride in mineral oil (120 mg, 3.0 mmol)
and the suspension is stirred for 30 min. lodomethane (213 mg, 1.5 mmol) is then added
to the reaction mixture and stirred at ambient temperature for 1 h. Water (2 mL) is added
to quench the reaction. The mixture is filtered and purified by HPLC using Xbridge C18
with a gradient of acetonitrile in 0.1% NH,OH to afford 5-chloro-7-fluoro-1-methyl-2-
pyridin-3-yl-1H-indole. MS (ESI) m/z 261 (M+H)".

(b) 5-Chloro-7-fluoro-1-methyl-2-pyridin-3-yl-1H-indole-3-carbonitrile
N
Il

A\

N

\

Cl

\

F
To a solution of 5-chloro-7-fluoro-1-methyl-2-pyridin-3-yl-1H-indole (130 mg, 0.50 mmol)
in dichloromethane (10 mL) at ambient temperature is added chlorosulfonyl isocyanate
(282 mg, 2.0 mmol) and the mixture is stirred for 11 h, whereupon anhydrous DMF (1
mL) is added. After 1 h, the mixture is concentrated and the residue is purified by HPLC
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A flask is charged with

6-chl oro-2-(5-fornyl -pyridin-3-yl)-1-nethyl-1Hindole (10 g, 36.9 muvol) and
acet oni t r MOs200%136¥62 and chl or osul f onyl isocyanate (1568®CTIHPROOWNSIHTI S
added at 0 C The mi xture is stirred for 10 mn. DVF 08.9 g, 259 mmol) is
added at 0 C The mixture is stirred for 1.5 h. Saturated NaHCO3 (20 nl)
and triethylamne (51.5 niL, 369 nmol) are added to the reaction m xture,
which is stirred for 10 min. The m xture is concentrated in vacuo to give a

resi due Wyiifgar ﬁbr%cfﬂsa\mhtavgréa.bmczﬁagabn.fni@ﬁfo PHNPIBLHAIEAREY-@Bldd7ng With a
0 to 5% net hanol - nt to (i;lve -C

for rryl - pyHOER- Bt Pl/“%t?’MHHl'Pﬂq %éﬁ?@os'tf&%?%mh’&? olig We‘}”\ﬂ%ﬁgo mz 296.0,
297. (M+Mi)+zr DNIZ@NR) &pp 8.89 (d, J=1.8 Hz, 3 H), 7.46 (dd, J=12.4, 1.8 Hz, 1 H), 7.62 (d

I%l-l(ﬁd];(ir Q‘Qi%)ﬁ ;/1?':"37%&%3 c’l?ge%‘ g&yig (%@IJ&%O%%O%H—H 11)%% %gﬁ?dgccor di ng

to the metdad 1dessriH)ed 8b nd, Bxasmiz 1 12 HRM(E Sipelizas6to558 gM+Hit @sicd of

di chl or onget |V,

2-(5- for% 8 Cﬁ?'—%@%d'ji- met hyl- 1H i ndol e-3-carbonitrile. M5 (ESI) nlz
262. 02(|\/H—|) A flask is charged with

2- (4-chl - kg n-3-yl)-1-nethyl-1Hindol e (Exanple 107, 0.110 g, 0.418
nmol ) an%ﬂﬁﬁﬂg’omt hane (5 nmL). Chlorosul fonyl isocyanate (0.091 ni, 1.04
mrol ) i s Zthdebloryyritine-ylehonatiouh 1 Hdndpié-Brcadponigie 2 i n, wher eupon DMVF (1 nl)
is added. After anpther 20 mn, the reaction is concentrated in vacuo and
the residue is puffified by reverse phase HPLC with Xbridge Shield RP18
colum ang_a Q. eQ i itri i
2- (4-chl oro- fd\n-Z-y})-1Hindol e-3-carbonitrile as a solid. 1H NVR (400
MHz, MeOD) S5~ppm3. 5, 3 H, 7.41 (t, J=7.6 Hz, 1 H), 7.49 (t, J=7.7 Hz,
1H, 769(d J83Hz 1H) 777(d J=8.1 Hz, 1 H, 7.84 (d, J=5.3 Hz,
1H, ESIP mz 268. 0635[(I\/H—I)+ Cal cd for

C151- 11102; @Chlg@gowg@ﬂ-yl) @%ﬂp@iee(Efg@p e 91) is processed according to the method

2- (15~ Met haweyritrin Ek@mﬁie)’@itd—glV@P_J@S’&hléﬂd‘pyﬁdmlﬁylﬁ%ﬁw’tr@@mmrﬁddl@@/

accor di ng T n R bAEE BIRbEs Rarasr 45 299 [A0Gs o O Tl 0CeS€

2- (5- met hoag (dor J-01. 1133 Wik, yIIH)re6BYd - EBi3rtdiol1e4)37.2¢atd gnd tiHZ, ¢ H 18—28\I(VR (400

g YRk AR B ol Bredel %@%Eﬁﬁzf’m’ﬁwwgﬁwﬂfﬁ%% AT

(d, J=1.8CH+CiN:1D68.@44D (d, J=2.8 Hz, 1 H). HRMS (ESI) rniz 264.1130
[(MtH)t Cal cd for CL6H14N30: 264. 1137]. Exanpl e 130

2- (5- Benzyl oxy(- ridin-3-yl)-6-chloro-1-nethyl-1Hindol e-3-carbonitrile //
c 2- (S-Mpyridin 3- yl) 6-chl oro-1-met hyl- 1Hi ndol e (Exanple 109)

i s procesagfraseyHHing- )ﬁIP1 H‘?Hh%léjg‘-%ﬁﬂbbﬁlﬁﬁbln Exanpl e 128 to give

2- (5- benzyl oxy- pyri di n- g chl oro-1-met hyl- 1Hi ndol e-3-carbonitril e. NVR
(400 MHz, MeOD) 5,7ppm3 75 (s 3

2-(5-Fluoro-pyridin-3-yl)-1H-indole (Example 92) is processed according to the method
described in Example 122 to give 2-(5-fluoro-pyridin-3-yl)-1-methyl-1H-indole-3-
carbonitrile. "H NMR (400 MHz, MeOD) 5 ppm 3.88 (s, 3 H), 7.40 (t, J=7.6 Hz, 1 H),
7.48 (ddd, J=7.8, 1.1 Hz, 1 H), 7.69 (d, J=8.3 Hz, 1 H), 7.76 (d, J=8.1 Hz, 1 H), 8.06 (dt,
J=9.0, 2.2 Hz, 1 H), 8.74 (d, J=2.5 Hz, 1 H), 8.77 (s, 1 H). HRMS (ESI) m/z 252.0939
[(M+H)" Calcd for CysH11FN3: 252.0937].
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H, 5.33(s, 2 H, 7.37 (dd, J=8.3, 1.8 Hz, 2 H), 7.44(t, J=7.3 Hz, 2 H),
7.54 (d, J=7.1 Hz, 2 H, 7.71 (d, J=8.3 Hz, 1 H), 7.75(d, J=1.5 Hz, 1 H),
7.78 (dd, We9081564628 Hz, 1 H), 8.45 (d, J=1.8 Hz, 1 H), PETEP20@/053932. 8 Hz,
1 H. HRVS (ESI) mfz 374.1070 [(M+H)* Cal cd for C22H17CIN30: 374.1060].
Exanpl e 131

2- (5- Et hoxy-pyridin-3-yl1l)-6-chloro-1-nethyl-1Hindol e-3-carbonitrile

2- (5- Et hoxy-pyridin-3-yl)-6-chloro-1-nmethyl- 1Hindol e (Exanple 110) is
processed: g to the nmethod described in Exanple 128 to give

2-(5-et hOT)\%I-?p‘y'” In-3-y1)-6- chloro-1-nethyl-1Hindol e-3-carbonitrile. 1H
NMVR (400 TriveeiBy-%Pidin-Tyist-idolepgargonifple 3 1) 3.84 (s, 3 H), 4.27 (q,
6.9 Hz, 2 H, 7n37 (dd, J=8.6, 1.8 Hz, 1 H), 7.66 -774 (m 2 H), 7.76 (d,

J=1.5 Hz, 1 H), 8/43 (d, J=1.5 Hz, 1 H), 8.47 (d, J=2.8 Hz, 1 H. HRVS
(ESI) mz 0893 [(MtH) Calcd for O 7H15CI N30: 312.0904]. Exanple 132
6- Chl or o- 2- t idin-3-yl)-1-nethyl-1Hindol e-3- carbonitrile / Cl

6- Chl or o- 2 whyl Ypyri di n-3-y1l)-1-nethyl-1H i ndol e (Exanple 111) is
processed accor di\ng to the nethod described in Exanple 128 to give

NWR (400 MRS ERE-iabradd (e Yy ol B0l Sectrg G BT nclion® g

1.8 Hz, ldddpribed.i Exg@rdple 128 1@gitz |,5B-tymetdyl@5gydidind3=dl-151-iAdole-B-ddyhonitri®7 (s, 1

H), 8.65: = , J=2 Z
282, 0803 (R PRI PYED % BB AT (7R B i g d B P g
6- Chl or 0-12) 7541(8.i ' H 668 rted. kY Bpd-Bitth h+B-819 (dt-4v8tThy.0- 1BHZndb) S8 car bon
rile /CF gl -6-Chlgag 0134y Beb qa,kaw.gr%myHRmm{E@mﬁ/’%-zeé_)méz fyd- 1H i ndol e
(Exampl e 112) is processed according to 'the nethod described |1 n"Exanple 128
to give 6CREH OF &FlNs- 262 1F lior omet hyl - pyri di n- 3-y1) - 1- met hy1- 1H i ndol e- 3-
carbonitrile.NNVIR (400 Mz, DMSO-d5) 5 ppm 3.82 (s, 3 H), 7.39 (dd,
J=8.5, 1.9 Hz, 1 H, 7.76 (d, J=8.3 Hz, 1 H, 8.00 (d, J=1.8 Hz, 1 H),
8.65(s, 1BX@MPIQI" (¢4 J=2.0 Hz, 1 H), 923 (d, J=1.3 Hz, 1 H). HRVB (ESI)
m z 377. 0AKPChIbtd SNy ridiaB sAl- Lo th@lElmid@C1IF3N4:  377.0781] . Exanpl e 134
5- Fl uoro- 2-(5-fl uoro- pyJi din-3-yl)-1-nethyl- 1H i ndol e-3-carbonitrile N
5- Fl uor o- 2- (5-f 1 uor o- pyki %I n-3-yl)-1-methYl - 1Hindol e (Exanple 118) is
processed accQrding to fhe nethod described in Exanple 128 to give
) idin-3- yl)-1-met hyl- 1Hi ndol e-3-carbonitrile. 1H
B M » ppm 3.87 (s, 3 H, 7.26 (td, J=9.2, 2.4 Hz, 1 H),

7.44 (dd, "J=8.7, .4 Hz, 1 H, 7.70 (dd, J=9.1, 4.3 Hz, 1 H), 8.06 (dt,
J=9.0, 2.4, 223 H, 1 H, 872- 879 (m 2 H. HRWS (ESI) nlz 270.0831
[ (M+H) + Caflask is ohargabwmtinSatdoroatHhingdgl4a3yl)-pyridine-3-carbaldehyde

(Example 104, 7.8 g, 28.9 mmol), Mel (5.33 g, 37.5 mmol) and DMF (300 mL), and 60%

NaH in mineral oil (1.386 g, 34.6 mmol) is added at 0 °C. The mixture is stirred for 2h.

Water (100 mL) is added. The mixture is extracted with EtOAc twice and the combined

organic phase is washed with water (2 x 200 mL) and brine (200 mL), dried over

Na, SOy, filtered and concentrated in vacuo. The residue is purified by silica gel

chromatography with a 0 to 2% methanol-DCM gradient to give 6-chloro-2-(5-formyl-
pyridin-3-yl)-1-methyl-1H-indole. MS (ESI) m/z 271.0, 272.9 (M+H)".

b) 6-Chloro-2-(5-formyl-pyridin-3-yl)-1-methyl-1H-indole-3-carbonitrile
H

A\
cl N\ N
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Exampl e 135 5-(3-Cyano-1-nethyl-1H1ndol-2-ylyn cotinic acid ethyl ester
NO The product in Exanple 102 is processed according to the nethod

descri bedWO20BYE¥epi2e 128 to give PCT/EP2009/057947

5- (3-cyano- 1-net hyl - 1H-i ndol-2-yl)-nicolinic acid ethyl ester. 1H NVR (400
MHz, MeOD) 5 ppm 1.47 (t, J=7.1 Hz, 3 H), 3.88 (s, 3 H, 4.51 (q, J=7.2 Hz,
, 7.40 (t, J=7.6 Hz, 1 H), 7.49 (td, J=7.7, 1.3 Hz, 1 H), 7.69 (d,
=8.3 Hz, 1 H), 7.76 (d, J=7.8 Hz, 1 H, 8.69 (t, J=2.0 Hz, 1 H), 9.09 (d,
=2.0 Hz, A fadlis clargéd wih 64&ﬁ|8r002 forrﬁr IJEQ/ndJTJBD@ {-Fsthl1- ’ﬂil%d%QG(@%Af@B@( | V1+H) +
Cal cd for C151-116N302; 30

6- Chl or o- 'EmBQIaPQI?FPtQ”‘V‘P d '-r’ré‘t’ﬁﬂ‘ Oi%UffWB’d)lS@CX?”Ef&r(E)%W9r111é“m°' is added

011911364&2)151211@7 Ptk hs!\&ticrir}a? %rgllﬂ’mnl mmsgm i 249 rﬁmEMiﬁﬁcﬁibG aliiai? The

i sienziniise ar.s: nu- hi e ta

gi ne3- R I Ty ql\‘?&" ﬁ’é‘itég Mgg‘% 3‘886@j % 'ﬁ{hé([g%” 15309 737 1da

11HI 87b§8 Iilwlo&:la?é ad?%gt?_é'le r%_ééﬁ%)n %lxt@'e gfn}:@rsssgrr%%fo(?leﬁﬂ%il*h{ec J@re(g 9‘] =8_ 6 Hz,

I ein, 1 Honeentted inMpcupaie(EEsEdve whish & mEES besilion oo fashzaar sz. | rrpl e 137
-rvt elhyhrs rgat()%‘_’raﬁltl)héflhf' r@%dhdé H135% n%t%doﬂ@b@&ra@eﬁ% 'éFvb%fbhloro-Z %5—

S|1|n|eld|S| 41-writiniiin4dl4-11 dol a"\ Exe 9-,,
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Example 127
2-(5-formyl-pyridin-3-yl)}-1-methyl-1H-indole-3-carbonitrile
N H
I o
A —
/
N \ N
\

5-(1H-indol-2-yl)-pyridine-3-carbaldehyde (Example 103) is processed according to the
method described in Example 122 using acetonitrile instead of dichloromethane, to give
2-(5-formyl-pyridin-3-yl)-1-methyl-1H-indole-3-carbonitrile. MS (ESI) m/z 262.02 (M+H)".

Example 128
2-(4-Chloro-pyridin-3-yl)-1-methyl-1H-indole-3-carbonitrile

N
M
A\
N
\
A flask is charged with 2-(4-chloro-pyridin-3-yi)-1-methyl-1H-indole (Example 107, 0.110
g, 0.418 mmol) and dichloromethane (5 mL). Chlorosulfonyl isocyanate (0.091 mL, 1.04

\

N

mmol) is added and the reaction is stirred for 2 min, whereupon DMF (1 mL) is added.
After another 20 min, the reaction is concentrated in vacuo and the residue is purified by
reverse phase HPLC with Xbridge Shield RP18 column and a 0.1% aqueous NH,OH in
acetonitrile gradient to afford 2-(4-chloro-pyridin-3-yl)-1H-indole-3-carbonitrile as a solid.
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2-(5-Methoxy-pyridin-3-yl)-1-methyl-1H-indole (Example 101) is processed according to
the method described in Example 128 to give 2-(5-methoxy-pyridin-3-yl)-1-methyl-1H-
indole-3-carbonitrile. "H NMR (400 MHz, MeOD) & ppm 3.87 (s, 3 H), 4.02 (s, 3 H), 7.36
-7.42 (m, 1 H), 7.47 (td, J=7.8, 1.1 Hz, 1 H), 7.67 (d, J=8.3 Hz, 1 H), 7.72-7.77 (m, 2
H), 8.45 (d, J=1.8 Hz, 1 H), 8.49 (d, J=2.8 Hz, 1 H). HRMS (ESI) m/z 264.1130 [(M+H)"
Calcd for Ci6H14N30: 264.1137].

Examgle 130
-(5-Benzyloxy-pyridin-3-yl)-6-chloro-1-methyl-1H-indole-3-carbonitrile

Peaduga

2-(5-Benzyloxy-pyridin-3-yl)-6-chloro-1-methyl-1H-indole (Example 109) is processed
according to the method described in Example 128 to give 2-(5-benzyloxy-pyridin-3-yi)-
6-chloro-1-methyl-1H-indole-3-carbonitrile. 'H NMR (400 MHz, MeOD) & ppm 3.75 (s, 3
H), 5.33 (s, 2 H), 7.37 (dd, J=8.3, 1.8 Hz, 2 H), 7.44 (t, J=7.3 Hz, 2 H), 7.54 (d, J=7.1 Hz,
2H), 7.71 (d, J=8.3 Hz, 1 H), 7.75 (d, J=1.5 Hz, 1 H), 7.78 (dd, J=2.8, 1.8 Hz, 1 H), 8.45
(d, J=1.8 Hz, 1 H), 8.56 (d, J=2.8 Hz, 1 H). HRMS (ESI) m/z 374.1070 [(M+H)" Calcd for
CH47CIN;O: 374.1060].

Example 131
2-(5-Ethoxy-pyridin-3-yl)-6-chloro-1-methyl-1H-indole-3-carbonitrile
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HRMS (ESI) m/z 312.0893 [(M+H)" Calcd for Cq;H:5CIN;O: 312.0904].

Example 132
6-Chloro-2-(5-methyl-pyridin-3-yl)-1-methyl-1H-indole-3- carbonitrile
i
ALY
\

6-Chloro-2-(5-methyl-pyridin-3-yl)-1-methyl-1H-indole (Example 111) is processed
according to the method described in Example 128 to give 6-chloro-2-(5-methyl-pyridin-
3-yl)-1-methyl-1H-indole-3- carbonitrile. 'H NMR (400 MHz, DMSO-ds) 5 ppm 2.44 (s, 3
H), 3.78 (s, 3 H), 7.36 (dd, J=8.3, 1.8 Hz, 1 H), 7.71 (d, J=8.3 Hz, 1 H), 7.95 (d, J=1.5
Hz, 1 H), 7.97 (s, 1 H), 8.65 (d, J=1.5 Hz, 1 H), 8.68 (d, J=2.0 Hz, 1 H). HRMS (ESI) m/z
282.0803 [(M+H)" Calcd for C16H13CINg: 282.0798].

Example 133
6-Chloro-2-(5-trifluoromethyl-pyridin-3-yl)-1-methyl-1H-indole-3- carbonitrile

Cl N N

6-Chloro-2-(5-trifluoromethyl-pyridin-3-yl)-1-methyl-1H-indole (Example 112) is
processed according to the method described in Example 128 to give 6-chloro-2-(5-
trifluoromethyl-pyridin-3-yl)-1-methyl-1H-indole-3- carbonitrile. 'H NMR (400 MHz,
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yl)-1-methyl-1H-indole-3-carbonitrile. 'H NMR (400 MHz, MeOD) & ppm 3.87 (s, 3 H),
7.26 (td, J=9.2, 2.4 Hz, 1 H), 7.44 (dd, J=8.7, 2.4 Hz, 1 H), 7.70 (dd, J=9.1, 4.3 Hz, 1 H),
8.06 (dt, J=9.0, 2.4, 2.3 Hz, 1 H), 8.72-8.79 (m, 2 H). HRMS (ESI) m/z 270.0831
[(M+H)" Calcd for CysHyoF2N3: 270.0843].

Example 135
5-(3-Cyano-1-methyl-1H-indol-2-yl)-nicotinic acid ethyl ester
N o)
__ AN
N\
/
N \ N

The product in Example 102 is processed according to the method described in Example
128 to give 5-(3-cyano-1-methyl-1H-indol-2-yl)-nicotinic acid ethyl ester. "H NMR (400
MHz, MeOD) 6 ppm 1.47 (t, J=7.1 Hz, 3 H), 3.88 (s, 3 H), 4.51 (q, J=7.2 Hz, 2 H), 7.40
(t, J=7.6 Hz, 1 H), 7.49 (td, J=7.7, 1.3 Hz, 1 H), 7.69 (d, J=8.3 Hz, 1 H), 7.76 (d, J=7.8
Hz, 1 H), 8.69 (t, J=2.0 Hz, 1 H), 9.09 (d, J=2.0 Hz, 1 H), 9.34 (d, J=2.0 Hz, 1 H). HRMS
(ESI) m/z 306.1246 [(M+H)" Calcd for C1gH1sN3O,: 306.1243].

Example 136
6-Chloro-2-pyridin-3-yl-1-methyl-1H-indole-3-carbonitrile
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The product in Example 113 is processed according to the method described in Example
128 to give 6-chloro-2-pyridin-3-yl-1-methyl-1H-indole-3-carbonitrile. 'H NMR (400 MHz,
DMSO-ds) & ppm 3.79 (s, 3 H), 7.37 (dd, J=8.5, 1.9 Hz, 1 H), 7.69 (dd, J=7.5, 4.4 Hz, 1
H), 7.73 (d, J=8.6 Hz, 1 H), 7.98 (d, J=1.5 Hz, 1 H), 8.17 (dt, J=8.1, 2.0, 1.8 Hz, 1 H),
8.82 (dd, J=4.9, 1.6 Hz, 1 H), 8.90 (d, J=1.5 Hz, 1 H). HRMS (ESI) m/z 268.0653
[(M+H)" Calcd for C15H14CIN3: 268.0642].

Example 137
(a) 1-Methyl-2-(5-ethyl-pyridin-3-yl)-1H-indole

A\

i
To a solution of 1-methyl-2-(5-vinyl-pyridin-3-yl)-1H-indole (Example 105, 0.473 g, 2.02
mmol) in methanol (10 mL) is added palladium on carbon (0.215 g, 0.202 mmol). The
reaction mixture is stirred at 55 °C under H, for 16 h. It is then cooled to room
temperature and filtered through celite. The celite layer is washed with methanol
thoroughly and the combined filtrate is concentrated in vacuo. The residue is purified by
silica gel flash chromatography (heptane- ethyl acetate, 3:1) to afford 1-methyl-2-(5-
ethyl-pyridin-3-yl)-1H-indole as a yellow oil. MS (ESI) m/z 237.24 (M+H)".

(b) 2-(5~-Ethyl-pyridin-3-yl)-1-methyl-1H-indole-3-carbonitrile

1-Methyl-2-(5-ethyl-pyridin-3-yl)-1H-indole is processed according to the method
described in Example 128 to give 2-(5-ethyl-pyridin-3-yl)-1-methyl-1H-indole-3-
carbonitrile. 'H NMR (400 MHz, MeOD) & ppm 1.40 (t, J=7.6 Hz, 3 H), 2.89 (q, J=7.7
Hz, 2 H), 3.87 (s, 3H), 7.35-7.43 (m, 1 H), 7.43-7.50 (m, 1 H), 7.67 (d, J=8.3 Hz, 1 H),
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A flask is charged with 5-bromo-pyridin-3-ol (0.200 g, 1.126 mmol), potassium carbonate
(0.212 g, 1.487 mmol) and acetone (3 mL). Methanesulfonyl chloride (0.143 g, 1.239
mmol) is then added dropwise. After 2 h, an other portion of methanesulfonyl chloride
(0.071 g, 0.61 mmol) is added. After overnight stirring, the suspension is concentrated,
diluted with ethyl acetate and filtered through a pad of silica gel. The filtrate is
concentrated in vacuo to give a residue, which is purified by silica gel flash
chromatography (heptane-ethyl acetate, 4:1 to 7:3) to give a mixture of product and
starting material. The fractions are combined, washed three times with saturated
aqueous sodium bicarbonate and dried over MgSO,. Concentration in vacuo gives
methanesulfonic acid 5-bromo-pyridin-3-yl ester as an oil. 'H NMR (400 MHz, CDCl) &
ppm 3.25 (s, 3 H), 7.86 (m, 1 H), 8.52 (d, J=2.3 Hz, 1 H), 8.67 (d, J=1.8 Hz, 1 H).

(b) Methanesulfonic acid 5-(1-methyl-1H-indol-2-yl)-pyridin-3-yl ester

Q.0
0-8
\ __ \
N \ q
\

Methanesulfonic acid 5-bromo-pyridin-3-yl ester is processed according to the method
described in Example 100 to give methanesulfonic acid 5-(1-methyl-1H-indol-2-yl)-
pyridin-3-yl ester. (ESI) m/z 303.1 (M+H)".

(c) Methanesulfonic acid 5-(3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-yl ester
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Methanesulfonic acid 5-(1-methyl-1H-indol-2-yl)-pyridin-3-yl ester is processed according

to the method described in Example 128 to give methanesulfonic acid 5-(3-cyano-1-
methyl-1H-indol-2-yl)-pyridin-3-yl ester. "H NMR (400 MHz, DMSO-ds) & ppm 3.57 (s, 3
H), 3.84 (s, 3H),7.35-7.40 (m, 1 H),7.43-748 (m, 1 H), 7.74 (d, J=7.8 Hz, 1 H), 7.79
(d, J=8.3 Hz, 1 H), 8.30 (t, J=2.5 Hz, 1 H), 8.85 (d, J=2.5 Hz, 1 H), 8.94 (d, J=1.8 Hz, 1

H). HRMS (ESI) m/z 328.0771 [(M+H)" Calcd for C16H:aN303S: 328.0756].

Example 139
(a) Dimethyl-sulfamic acid 5-bromo-pyridin-3-yl ester
Br

A flask is charged with 5-bromo-pyridin-3-ol (0.200 g, 1.126 mmol), potassium

phosphate (0.631 g, 2.884 mmol) and acetone (5 mL) and cooled to 0 °C.

Dimethylsulfamoyl chloride (0.261 g, 1.802 mmol) is then added dropwise and the

cooling bath is removed. After 2 h, the mixture is diluted with acetone, filtered and the

filtrate is concentrated in vacuo. The residue is dissolved in THF (30 mL) and polymer-

supported trisamine (3.85 mmol/g, 0.7 g, 2.7 mmol) is added. After 1 h, the mixture is

filtered. Concentration in vacuo gives a residue which is purified by silica gel flash

chromatography (heptane-ethyl acetate, 9:1 to 4:1) to give dimethyl-sulfamic acid 5-
bromo-pyridin-3-yl ester as a solid. "H NMR (400 MHz, CDCls) & ppm 3.05 (s, 3 H), 7.86

(m, 1 H), 8.50 (d, J=2.3 Hz, 1 H), 8.62 (d, J=1.9 Hz, 1 H).

(b) Dimethyl-sulfamic acid 5-(1-methyl-1H-indol-2-yl)-pyridin-3-yl ester

Q.0
0-5
N
N /
\ 7
N N
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Dimethyl-sulfamic acid 5-(1-methyl-1H-indol-2-yl)-pyridin-3-yl ester is processed
according to the method described in Example 128 to give dimethyl-sulfamic acid 5-(3-
cyano-1-methyl-1H-indol-2-yl)-pyridin-3-yl ester. '"H NMR (400 MHz, DMSO-ds) & ppm
2.99(s,6 H),3.82(s,3H),7.35-7.40 (m, 1 H),7.43-7.48 (m, 1 H), 7.74 (d, J=7.8 Hz,
1H), 7.79 (d, J=8.3 Hz, 1 H), 8.24 (dd, J=2.5, 1.8 Hz, 1 H), 8.85 (d, J=2.5 Hz, 1 H), 8.91
(d, J=1.8 Hz, 1 H). HRMS (ESI) m/z 357.1018 [(M+H)" Calcd for Cy7H:7N4O3S:
357.1021].

Example 140
6-Fluoro-2-pyridin-3-yl-1H-indole-3-carbonitrile

N
i
A\
N
H

: i
To a solution of 6-fluoro-2-pyridin-3-yl-1H-indole (Example 89, 212 mg, 1.0 mmol) in
dichloromethane (90 mL) at ambient temperature is added chlorosulfonyl isocyanate
(0.71 g, 5 mmol) and the mixture is stirred overnight. Anhydrous DMF (1 mL) is added.
After 1 h, the solvent is removed in vacuo and the residue purified by HPLC using an
Xbridge C18 with a gradient of acetonitrile in 0.1% NH,OH to give 6-fluoro-2-pyridin-3-yl-
1H-indole-3-carbonitrile as a white solid. '"H NMR (400 MHz, DMSO-ds) d ppm 7.12 -
7.21(m, 1H), 7.39 (dd, J=9.5, 2.4 Hz, 1 H), 7.64 - 7.74 (m, 2 H), 8.27 -8.35 (m, 1 H),
8.73 (dd, J=4.9, 1.6 Hz, 1 H), 9.14 (d, J=1.8 Hz, 1 H), 12.89 (s, 1 H). MS (ESI) m/z
238.0 (M+H)".
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2-Pyridin-3-yl-1H-indole-5-carbonitrile (Example 8) is processed according to the method
described in Example 140, using acetonitrile instead of dichloromethane, to give 2-
pyridin-3-yl-1H-indole-3,5-dicarbonitrile. "H NMR (400 MHz, MeOD) & ppm 7.68 (dd,
J=8.6 Hz, 1 H), 7.72 (dd, J=8.1, 4.8 Hz, 1 H), 7.75 (d, J=8.3 Hz, 1 H), 8.17 (s, 1 H), 8.47
(dt, J=8.1, 1.9 Hz, 1 H), 8.76 (dd, J=4.8, 1.5 Hz, 1 H), 9.19 (d, J=1.5 Hz, 1 H). HRMS
(ESI) m/z 245.0823 [(M+H) " calcd for C1sHgN4: 245.0827].

Example 142
5-Chloro-2-pyridin-3-yl-1H-indole-3-carbonitrile

N
N
A\
N
H

Cl

N

5-Chloro-2-pyridin-3-yl-1H-indole (Example 87) is processed according to the method
described in Example 140, using acetontrile instead of dichloromethane, to give 5-
chloro-2-pyridin-3-yl-1H-indole-3-carbonitrile. 'H NMR (400 MHz, MeOD) & ppm 7.36
(dd, J=8.6, 2.0 Hz, 1 H), 7.57 (d, J=8.6 Hz, 1 H), 7.65 - 7.77 (m, 2 H), 8.43 (dt, J=8.1, 2.0
Hz, 1 H), 8.72 (d, J=4.8 Hz, 1 H), 9.16 (s, 1 H). HRMS (ESI) m/z 254.0495 [(M+H)"*
calcd for C14HoCIN3: 254.0485].

Example 143
2-(4-Methoxy-pyridin-3-yl)-1H-indole-3,5-dicarbonitrile

0/

0
X

N

N

H
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Example 145
6-Fluoro-1-methyl-2-pyridin-3-yl-1H-indole-3-carbonitrile

A flask is charged with 6-fluoro-2-pyridin-3-yl-1H-indole-3-carbonitrile (Example 140, 50
mg, 0.21 mmol) and DMF (2 mL), and 60% sodium hydride (25 mg, 0.63 mmol) is
added. The mixture is stirred at room temperature for 30 min before addition of
iodomethane (45 mg, 0.315 mmol). After 1 h, saturated NaHCO; aqueous solution (3
mL) is added to quench the reaction and the mixture is filtered and purified on Xbridge
C18 eluting with a 9:1 to 1:9 water-acetonitrile gradient to give 6-fluoro-1-methyl-2-
pyridin-3-yl-1H-indole-3-carbonitrile. "H NMR (400 MHz, DMSO-ds) & ppm 3.77 (s, 3 H),
7.19-7.26 (m, 1 H), 7.66 -7.76 (m, 3 H), 8.14 - 8.19 (m, 1 H), 8.80 (dd, J=4.9, 1.6 Hz, 1
H), 8.89 (dd, J=2.3, 0.8 Hz, 1 H). HRMS (ESI) m/z 293.1210 [(M+H+CH3CN) " calcd for
Ci7H14FN,: 293.1203].
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2-Pyridin-3-yl-1H-indole-3,5-dicarbonitrile (Example 141) is processed according to the
method described in Example 145 to give 1-methyl-2-pyridin-3-yl-1H-indole-3,5-
dicarbonitrile. "H NMR (400 MHz, MeOD) 5 ppm 3.90 (s, 3 H), 7.65-7.79 (m, 2 H), 7.87
(d, J=8.6 Hz, 1 H), 8.20 (s, 1 H), 8.22 (dt, J=8.0, 1.9, 1.8 Hz, 1 H), 8.83 (dd, J=4.9, 1.6
Hz, 1 H), 8.92 (d, J=2.0 Hz, 1 H). HRMS (ESI) m/z 259.0979 [(M+H) * calcd for
CieH11N4: 259.0984].

Example 147
5-Chloro-1-methyl-2-pyridin-3-yl-1H-indole-3-carbonitrile
N
I
Cl \ —
y,
N \ N
\

5-Chloro-2-pyridin-3-yl-1H-indole-3-carbonitrile (Example 142) is processed according to
the method described in Example 145 to give 5-chloro-1-methyl-2-pyridin-3-yl-1H-indole-
3-carbonitrile. "H NMR (400 MHz, MeOD) & ppm 3.86 (s, 3 H), 7.44 (dd, J=8.8, 2.0 Hz, 1
H), 7.68 (d, J/=8.8 Hz, 1 H), 7.71 - 7.81 (m, 2 H), 8.20 (dt, J=8.0, 1.9 Hz, 1 H), 8.81 (dd,
J=4.9, 1.6 Hz, 1 H), 8.89 (d, J=1.5 Hz, 1 H). HRMS (ESI) m/z 268.0646 [(M+H) * calcd
for C1sH4,CIN3: 268.0641].

Example 148
1-Methyl-2-(4-methoxy-pyridin-3-yl)-1H-indole-3,5-dicarbonitrile
N
/
[/
N\
N
\

N
X

-
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Example 149
1-Methyl-2-(5-fluoro-pyridin-3-yl)-1H-indole-3-carbonitrile

N
l -
A\ —
/
N \ N
\
2-(5-Fluoro-pyridin-3-yl)-1H-indole-3-carbonitrile (Example 144) is processed according
to the method described in Example 145 to give 1-methyl-2-(5-fluoro-pyridin-3-yl)-1H-
indole-3-carbonitrile. 'H NMR (400 MHz, DMSO-ds) & ppm 3.80 (s, 3 H), 7.30 (td, J=9.3,
2.5 Hz, 1 H), 7.52 (dd, J=9.0, 2.4 Hz, 1 H), 7.69 (dd, J=8.0, 4.9 Hz, 1 H), 7.82 (dd, J=9.1,

4.3 Hz, 1 H), 8.17 (dt, J=8.1, 2.0, 1.8 Hz, 1 H), 8.81 (dd, J=4.8, 1.5 Hz, 1 H), 8.90 (d,
J=1.5 Hz, 1 H). HRMS (ESI) m/z 252.0948 [(M+H) " calcd for CisHy:FNa: 252.0937].

Example 150
(a) 1-(5-Bromo-pyridin-3-ylmethyl)-morpholine
Br

oUS;

To a solution of 3-bromo-5-carboxaldehyde pyridine (0.400 g, 2.086 mmol) in
dichloroethane (10 mL) at 0 °C is added morpholine (0.275 g, 3.129 mmol), followed with
Na(OAc);BH (0.931 g, 4.172 mmol). After 2 h, the cooling bath is removed. After stirring
overnight, the mixture is diluted with dichloromethane (0.2 L) and washed twice with
water and brine. The combined aqueous phase is extracted (twice) with
dichloromethane. The combined organic phase is dried over MgSO,, filtered and
concentrated to give a residue which is purified by silica gel flash chromatography
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1-(5-Bromo-pyridin-3-ylmethyl)-morpholine and 6-chloro-1-Boc-indole-2-boronic acid are

processed according to the method described in Example 91 to give 6-chloro-2-(5-
morpholin-4-ylmethyl-pyridin-3-yl)-1H-indole. MS (ESI) m/z 328.2 (M+H)".

(c) 6-Chloro-1-methyl-2-(5-morpholin-4-ylmethyl-pyridin-3-yl)-1H-indole

/7~ \
N O
oo i
AN
Cl N\ \N/

6-chloro-2-(5-morpholin-4-ylmethyl-pyridin-3-yl)-1H-indole is processed according to the
method described in Example 109 to afford 6-chloro-1-methyl-2-(5-morpholin-4-ylmethyl-
pyridin-3-yl)-1H-indole. "H NMR (400 MHz, MeOD) & ppm 2.52 - 2.60 (m, 4 H), 3.70 (s,
2H),3.72-3.77(m,4H),3.79 (s, 3H), 6.70 (s, 1 H), 7.11 (dd, J=8.3, 1.8 Hz, 1 H), 7.53
(s, 1H), 7.59 (d, J=8.6 Hz, 1 H), 8.06 (t, J=2.0 Hz, 1 H), 8.60 (d, J=1.8 Hz, 1 H), 8.69 (d,
J=2.0 Hz, 1 H). HRMS (ESI) m/z 342.1369 [(M+H)" Calcd for C;gH21CIN;O: 342.1373].

Example 151
(a) 1-(5-Bromo-pyridin-3-ylmethyl)-4-methyl-piperazine
Br

hileE
N .=z N

To a solution of 3-bromo-5-carboxaldehyde pyridine (0.400 g, 2.086 mmol) in
dichloroethane (10 mL) at 0 °C is added 1-methylpiperazine (0.317 g, 3.129 mmol),
followed with Na(OAc);BH (0.931 g, 4.172 mmol). After 2 h, the cooling bath is removed.
After stirring overnight, the mixture is diluted with dichloromethane (0.2 L) and washed
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[5-(4-methyl-piperazin-1-ylmethyl)-pyridin-3-yl]-1H-indole. (ESI) m/z 341.1 (M+H)".

(c) 6-Chloro-1-methyl-2-[5-(4-methyl-piperazin-1-ylmethyl)-pyridin-3-yl]-1H-indole
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M
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6-Chloro-1-methyl-2-[5-(4-methyl-piperazin-1-ylmethyl)-pyridin-3-yl]-1H-indole is
processed according to the method described in Example 109 to afford 6-chloro-1-
methyl-2-[5-(4-methyl-piperazin-1-ylmethyl)-pyridin-3-yl]-1H-indole. "H NMR (400 MHz,
MeOD) & ppm 2.33 (s, 3 H), 2.60 (br. s., 8 H), 3.73 (s, 2 H), 3.79 (s, 3 H), 6.70 (s, 1 H),
7.11 (dd, J=8.5, 1.9 Hz, 1 H), 7.53 (d, J=1.8 Hz, 1 H), 7.59 (d, J=8.3 Hz, 1 H), 8.05 (t,
J=2.0 Hz, 1 H), 8.59 (d, J=2.0 Hz, 1 H), 8.69 (d, J=2.0 Hz, 1 H). HRMS (ESI) m/z
355.1688 [(M+H)" Calcd for CaoH24CIN4: 355.1689].

Example 152
6-Chloro-1-methyl-2-(5-morpholin-4-ylmethyl-pyridin-3-yl)-1H-indole-3-carbonitrile
0 I\
__ 7/
ALY
\
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To a sol ution of

244- (tert-butyl-di methyl -sil anyl oxynet hyl ) -Pyri di n-311] - 1- net hyl - 1H ndol e
(0.263 g, MO 2089 éd2) in DCM (5 nl) is added chl orosul f orRdT/ERR0yENEY €
(0.162 m., 1.867 mmol). After 5 min, DMF(1 nL) is added. After another 30
mn, the reaction is concentrated under vacuo to afford

244- (tert-butyl -di met hyl -sil anyl oxynet hyl ) - Pyri di n- 3-

y1l] - 1-net hyl - 1H i ndol e-3-carbonitrile as a |ight yellow solid, which is

" edi sS0l g hioro- PR norghobh Gimétlrhridh @sape- (nlaonat(kxérap@dg@qs and the

m xture is stirred at roomtenperature mn. Purif |cat|on by reverse

phase HPLREOGGSESd ?&ﬁof(ﬂ'éfbtoé'i‘ﬁ E‘PH‘OFQIS%C@W ihrrase éz%toﬂ%eaﬁﬁé‘éfﬁ REAH i n
acet oni t ra-lmefpadiredlyIndfityPp@in-3-yl)-1H-indole-3-carbonitrile. 'H NMR (400 MHz,

ol 0. LHIRRRD b U0 AL by Homed. o7 9@ SO B8 4 2 T &@Pﬁé%e M, 7.39

(t, J=7. 618tz LHY), 727d4J—E($ Hz,J1:B 3 7, JL=1l-$Hz 7. +6)68(2d (t, J=80 BizHr H),1 H), 7.74

(e 17 ik R B 3 S e Bl fibtichlloc 8862"11%7313

Exarrpl e 1G5H:CNBDOBRY- 23&6‘]1 hydroxy pyridin-3-yl)- 1H-| ndol e-5-carbonitrile N
N...Br O/ I Aflask is charged with

2- (4- met hoxy-pyridi n-3-yl)-1Hindol e-5-carbonitrile (Exanple 90, 190 ny,

0. 80 mmlmw m), and 1.0 MBBr3 in DCM (4.8 L, 4.8 mmol) is

added. T > S t A The reaction
m xture Ecmgo Af@%i %’EE%@‘%%@%W% id ?2?%‘@5?:2 5131 'géc}ﬂ%gus Pi aRCO3 and
t akast at CEM’QW’[”'Ersl\/(l titheakS phase ts eritrateg, add-if-leg Wth110

Viti'mvarer arra tnrrcurt cr ehat 1mvatrrt [.7-INre -roSra cr6:r0 ed with an
Xbridge C18 el uti 19to '91 atetttrlllfrlb vrace; watiarti'airjura

) No- 2- 4- 4wdr o 1, 1_1/H-|ade43- _-5. .rborritni. 1H N kffR (400
MHz, 5411, 5Q 2 ,-171Hr1HL743001::B.5, 1..5 Hz, 1 HI,
7.71 (d, d=8& 1 ,(M, LAT=7_1, 12Hz|t4 LW (0"

CA-1==-1. ) SO?t "\11-1), 51.67 (61, J=1_3 H, . "HM'S) n23)13

9-9-32 )1- - - 14i tAST 46 156
)3 oS a et s 5 b RT ) 8>ﬂ<P B Prndol (£xFe
&k414- 8 21-51yr53-pfbcfe§§'(35d écl‘od!‘dtir;g th the miethobd dasonip8d mi Ekampld A8 to give. 6tca1t10rf>Ffa_m

.1.0, . L reactigln 1s
gHOrred aTéﬁhé'%zféé@"?%P%éoreéi & H}e(%%/gj)ygdlﬂ%-y}rbﬁ-i+qd§?§%$ %g%n't” % eVerse phase
. HPLC : h NWRi(4@eMShi bA@DRP pme. Snisusri). il dr. &;%-!)_BGIIY/[OS.IB-!)\IKBEI (818
acet ongr aneri 56 e ISt iyl A7 AR9z5 81431 W) SRM @ 1 BHD. V) EESL M

253. 34 (
J=2.0 Hz, 1 H), 8.75 (d, J=2.0 Hz, 1 H), 8.79 (d, J=2.3 Hz, 1 H). HRMS (ESI) m/z

380.1624 [(M+H)* Calcd for Co1Hp3CINs: 380.1642].

Example 154
(a) 2-[4-(tert-Butyl-dimethyl-silanyloxymethyl)-pyridin-3-yl]-1-methyl-1H-indole

A flask is charged with [3-(1-methyl-1H-indol-2-yl)-pyridin-4-yl]-methanol (Example 106,
0.270 g, 1.13 mmoil), tert-butyl di-methylsilyl chioride (0.187 g, 1.24 mmol), imidazole
(0.231 g, 3.39 mmol), DMAP (0.025 g, 0.193 mmol) and DMF (3 mL). The reaction is
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) 5-(1-Methyl-114Madi-2-yl1l) ctlitiramth9 NH/2 r-? - - - "=P; 2 NN\ ,
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rinni (1, a PEA (0.076 alL, 0439 omaii, _ant OVMB a rot', Annretioni C- 11 tot
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---snoerardeat seiwklnd. Pthilcrakin by reve-se Fate HPLC M h Xbri dge
BnlaldT<P1B colum and a 0l11*o au-dturittflre-gardurt, gives
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(m 7.29 ?t@déoetétf*ﬁ 9200 i %gi“‘%?yerl‘ﬂfj”edfo‘%s?‘éj'éf“ 'ff%te g concentated fp,
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009/ 1564625& TEFBAJI Al
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(1- Met h' 135381-@vd)d- 2-vit, -ditnkt (rt-3-ktoxyfrattrarrot O roH 11

VB XS )

(b) 2-(4-Hydroxymethyl-pyridin-3-yl)-1-methyl-1H-indole-3-carbonitrile

/'7 OH
A —
N
\

To a solution of 2-[4-(tert-butyl-dimethyl-silanyloxymethyl)-pyridin-3-yl]-1-methyl-1H-
indole (0.263 g, 0.747mmol) in DCM (5 mL) is added chlorosulfonyl isocyanate (0.162
mL, 1.867 mmol). After 5 min, DMF(1 mL) is added. After another 30 min, the reaction is
concentrated under vacuo to afford 2-[4-(tert-butyl-dimethyl-silanyloxymethyl)-pyridin-3-
yl]-1-methyl-1H-indole-3-carbonitrile as a light yellow solid, which is redissolved in DCM
(3 mL). 4 M HCl in1,4-dioxane (1 mL) is added, and the mixture is stirred at room
temperature for 30 min. Purification by reverse phase HPLC with Xbridge Shield RP18
column and a 0.1% aqueous NH,OH in acetonitrile gradient affords 2-(4-hydroxymethyl-
pyridin-3-yl)-1-methyl-1H-indole-3-carbonitrile as a solid. "H NMR (400 MHz, MeOD) &
ppm 3.67 (s, 3 H), 4.44 - 4.67 (m, 2 H), 7.39 (t, J=7.6 Hz, 1 H), 7.47 (t, J=8.3 Hz, 1 H),
7.66 (d, J=8.3 Hz, 1 H), 7.74 (d, J=7.8 Hz, 1 H), 7.87 (d, J=5.3 Hz, 1 H), 8.60 (s, 1 H),
8.80 (d, J=5.3 Hz, 1 H). HRMS (ESI) m/z 264.1142 [(M+H)" Calcd for CgH14Nz0:
264.11379].

Example 155
3-Bromo-2-(4-hydroxy-pyridin-3-yl)-1H-indole-5-carbonitrile

/
Br O

N _

H
A flask is charged with 2-(4-methoxy-pyridin-3-yl)-1H-indole-5-carbonitrile (Example 90,
190 mg, 0.80 mmol) and DCE (8 mL), and 1.0 M BBr3 in DCM (4.8 mL, 4.8 mmol) is
added. The mixture is stirred at room temperature overnight. The reaction mixture is
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To a solution of 5-(1-methyl-1H-indol-2-yl)-nicotinic acid ethyl ester (Example 102,
0.156g, 0.55 mmol) and MeOH (5 mL) is added aqueous 1M LiOH (1.4 mL, 1.39 mmol).
The reaction is stirred at room temperature for 2.5 h. Purification by reverse phase HPLC
with Xbridge Shield RP18 column and a 0.1% aqueous NH,OH in acetonitrile gradient
gives 5~(1-methyl-1H-indol-2-yl)-nicotinic acid. MS (ESI) m/z 253.34 (M+H)".

(b) 5-(1-Methyl-1H-indol-2-yl)-nicotinamide

0]
NH,
N —
N/
N
\ N

A flask is charged with 5-(1-methyl-1H-indol-2-yl}-nicotinic acid (0.037g, 0.146 mmol),
HOBT (0.024 g, 0.175 mmol), EDCI ( 0.034 g, 0.175 mmol), DIPEA (0.076 mL, 0.439
mmol) and DMF (3 mL). Ammonium chloride (0.012 g, 0.219 mmol) is added and the
reaction is stirred at room temperature overnight. Purification by reverse phase HPLC
with Xbridge Shield RP18 column and a 0.1% aqueous NH.OH in acetonitrile gradient
gives 5-(1-methyl-1H-indol-2-yl)-nicotinamide. 'H NMR (400 MHz, MeOD) & ppm 3.85
(s, 3H),6.77 (d, J=0.6 Hz, 1 H), 7.08 - 7.19 (m, 1 H), 7.29 (ddd, J=8.2, 7.1, 1.1 Hz, 1 H),
7.50 (dd, J=8.3, 0.7 Hz, 1 H), 7.65 (d, J=8.0 Hz, 1 H), 8.49 (t, J=2.1 Hz, 1 H), 8.95 (d,
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Iayerisl : od\= nl ate net

flflp l:If N -45.-11SSi rarravfoxy, yridi n-3-0-indoi e-1-carbzwPt -,
acid fait-buM e‘ster as an fit V\hltt) is used viiitnotit Hither
purificattom M5 (ES-0 .171/2 4BUL lMEIrE%/ lairetNitratOrt 2d,tri

57(ti mt t r1Q @ salgtioncef Sl nathyl-4 HAndd-2-\raverinni-ol-(Grararle 4p8.§-300g, 1.33

6-0iiiiirdmen %‘Eaésrum éa‘rboﬁ%ﬁté@m%‘ gemwrﬁ@mand DMFN(S @iLY wHkled (Z-chiS®L I't
tert AN, ester redi ssorv-e-o in i Tt aniciaratmattuic.,earj3icjpl

Car . etE%yMrﬁfﬂ%QMls”ﬁa%M Bly %’I“B]OQQPBWF@C"IOE is gfiigd @t A0 C owi ng
extr act i %eﬂrﬂgﬁﬁaﬂﬂ af 100 ol Mdherudt Klis?hen cooled to room temperature, diluted

with ethyl acetate and washed with water. The organic layer is dried over sodium sulfate

and concentrated in vacuo to afford a residue which is purified by reverse phase HPLC
with Xbridge Shield RP18 column and a gradient of 0.1% aqueous NH,OH in
acetonitrile. The resulting oil is dissolved in diethyl ether and a few drops of concentrated
HCI are added. Lyophilization gives 2-[5-(1-methyl-1H-indol-2-yl}-pyridin-3-yloxy]-ethanol
as the HCl salt. 'H NMR (400 MHz, MeOD) & ppm (HCl salt) 3.78 (s, 3 H), 3.93 (t, J=4.8
Hz, 2 H), 4.22 (t, J=4.5 Hz, 2 H), 6.65 (s, 1 H), 7.09 (1, J=7.5 Hz, 1 H), 7.23 (ddd, J=7.6,
1.1 Hz, 1 H), 7.44 (d, J=8.1 Hz, 1 H), 7.58 (d, J=7.8 Hz, 1 H), 7.62 (dd, J=2.8, 1.8 Hz, 1
H), 8.31 (d, J=2.8 Hz, 1 H), 8.34 (d, J=1.5 Hz, 1 H). HRMS (ESI) m/z 269.1302 [(M+H)"
Calcd for C1eH17N>O2: 269.1290].

Example 158
(a) 6-Chloro-2-(5-hydroxy-pyridin-3-yl)-indole-1-carboxylic acid tert-butyl ester
OH
A\ \ 7
cl N N

A microwave flask is charged with 6-chloro-1-Boc-indole-2-boronic acid (1.91 g, 6.46
mmol), 3-hydroxy-5-bromopyridine (0.750 g, 4.31 mmol), potassium phosphate (1.83 g,
8.62 mmol) and DMF (15 mL). The flask is evacuated and filled with nitrogen thrice and
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A flask is charged with 6-chloro-2-(5-hydroxy-pyridin-3-yl)-indole-1-carboxylic acid tert-
butyl ester (0.200 g, 0.581 mmol) and acetone (5 mL). Diethylaminosulfamoyl chloride
(0.150 g, 0.872 mmol) and potassium phosphate (0.308 g, 1.45 mmol) are added and
the reaction is stirred at room temperature overnight. The mixture is then concentrated in
vacuo. The residue is dissolved in DCM and washed with water. The organic layer is
dried over sodium sulfate and concentrated to afford 6-chloro-2-(5-diethylsulfamoyloxy-
pyridin-3-yl)-indole-1-carboxylic acid tert-butyl ester as an oil, which is used without
further purification. MS (ESI) m/z 480.1 (M+H)".

(c) Diethyl-sulfamic acid 5-(6-chloro-1H-indol-2-yl)-pyridin-3-yl ester

%o
0-87%
\N_
N \ /
N N
cl N

6-Chloro-2-(5-diethylsulfamoyloxy-pyridin-3-yl)-indole-1-carboxylic acid tert-butyl ester is
redissolved in DCM (2 mL) and trifluoroacetic acid (2 mL) is added. After 1 h, saturated

aqueous sodium bicarbonate is added and following extraction with dichloromethane,

163



ta) N Elnyl-794benz9l arranusthicarrosh triton-0Oa 009/ 156462PVT/

EVZ0119/657"94 T " n solution of sulforyl chloride f1 19 nL, 14.8 ronal;
, V, henzyl ai ni ce 2. DRETIEP2009MSTIRY ) at
ingbath is removed 30 min and the mxture is stirred

dirl Il arPOo®PHEee2Ti fyis id N-ethvi
-1D C. The coa
over ni ght.
ti afekJeAteral ekTh-tjt-t-7) rYCQl ,theP Fat FflyoDiQ, la);(35. is,
VAT. csififumite antt c.,:nd"oidttad. icd-irscaula,rffitre

ririQifi
[titl b?; 1
1.19( cf=

The mxt ire LS washed with wafer and uoirrirg

in

thé 0 g‘!mfc'l%ye‘ﬂ%' ey %Vé}%dhﬁfblﬂaféfan@fboﬁ@?ﬁrateéwgﬁ% eMS’?—s%I%P@ S) b ppm

J=7.-3

7.48. br aaqi;le HS-CTdOI@ @dplrz Y- p)gn%m 3-yl ester, which is'used in the next step without

Etryi-7Vi

o-hisddroxypylrlirfrar'9?TiPriAer ;a rboxylic acid tert-butyl usideo

foetdrpaifldabCl 861 (EEp h/RBT8 I (dikRERce-ai rtii)-i _| 71-utfili;

kr Erai wi r el Unk-am vardesaet -trtiardetli leite, nRtbrst, scribed in Exanple
158b t o gidyPietwksulaiidacd Byd-ctsoof Bmeihly kY- ndopY-yi)-Piidi3-34) eder

| or o-i ndol e- 1- car boxyl i c,

' &24 lert-&4' ester The &ale prc@xt ts iioaded

act& &Alta : I and te. atqp%Lod 511 arittrid-rott ii"er,:eim Elution avtth
hem ace-ethanol 1:1 |orgs enz)||-etny| silkarnic add
52(6-9( 1t hur i Yfrrntrelifi=glepyi'liiiii-0-"9,-6-4c6r.. r102,i5 9.11,

540-dr | ar 8- 1- ITEth\II-l. 14- Adel - 2-y, 9eyridin-3-yil ester I1," 0 -1\.1

ffarnad add

A flask is charged with diethyl-sulfamic acid 5-(6-chloro-1H-indol-2-yl)-pyridin-3-yl ester
(0.175 g, 0.560 mmol) and DMF (5 mL). Dimethyl carbonate (0.116 mL, 1.38 mmol) and
potassium carbonate (0.035 g, 0.253 mmol) are added and the reaction is stirred at 150
°C overnight. The reaction mixture is cooled to room temperature, diluted with ethyl
acetate and washed with water. The organic layer is dried over sodium sulfate and
concentrated in vacuo. The residue is purified by flash chromatography (heptane-ethyl
acetate, 3:1) to afford diethyl-sulfamic acid 5-(6-chloro-1-methyl-1H-indol-2-yl)-pyridin-3-
yl ester as a yellow solid. MS (ESI) m/z 394.04 (M+H)"

(e) Diethyl-sulfamic acid 5-(6-chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-yl ester

N 2
I o—s\”/O
— N—
0
N
Cl \

Diethyl-sulfamic acid 5-(6-chloro-1-methyl-1H-indol-2-yl}-pyridin-3-yl ester is processed
according to the method described in Example 128 to give diethyl-sulfamic acid 5-(6-
chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-yl ester. 'H NMR (400 MHz, MeOD) &
ppm 1.28 (t, J=7.2 Hz, 6 H), 3.51 (q, J=7.1 Hz, 4 H), 3.85 (s, 3 H), 7.39 (dd, J=8.5, 1.9

Hz, 1 H), 7.74 (d, J=8.6 Hz, 1 H), 7.78 (d, J=1.8 Hz, 1 H), 8.15 (t, J=2.0 Hz, 1 H), 8.77 (d,

J=2.5Hz, 1 H), 8.84 (d, J=1.8 Hz, 1 H). HRMS (ESI) m/z 419.0966 [(M+H)" Calcd for
C1oH20CIN4O3S: 419.0945].

Example 159
(a) N-Ethyl-N-benzylaminosulfamoyl chloride
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N-Ethyl-N-benzylaminosulfamoyl chloride and 6-chloro-2-(5-hydroxy-pyridin-3-yl)-indole-
1-carboxylic acid tert-butyl ester (Example 158a) are processed according to the method
described in Example 158b to give 2-[5-(benzyl-ethyl-sulfamoyloxy)-pyridin-3-yl]-6-
chloro-indole-1-carboxylic acid tert-butyl ester. The crude product is loaded onto silica
gel and heated to 50 °C overnight under vacuum. Elution with heptane-ethanol, 1:1
affords benzyl-ethyl-sulfamic acid 5-(6-chloro-1H-indol-2-yl)-pyridin-3-yl ester. MS (ESI)
m/z 4421 (M+H)".

(c) Benzyl-ethyl-sulfamic acid 5-(6-chloro-1-methyl-1H-indol-2-yl)-pyridin-3-yl ester

m@ h@
Benzyl-ethyl-sulfamic acid 5-(6-chloro-1H-indol-2-yl)-pyridin-3-yl ester is processed

according to the method described in Example 114 to give benzyl-ethyl-sulfamic acid 5-
(6-chloro-1-methyl-1H-indol-2-yl)-pyridin-3-yl ester. MS (ESI) m/z 456.0 (M+H)"
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Benzyl-ethyl-sulfamic acid 5-(6-chloro-1-methyl-1H-indol-2-yl)-pyridin-3-yl ester is

processed according to the method described in Example 128 to give benzyl-ethyl-
sulfamic acid 5-(6-chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-yl ester. 'H NMR
(400 MHz, MeOD) 6 ppm 1.15 (t, J=7.2 Hz, 3 H), 3.43 (q, J=7.1 Hz, 2 H), 3.82 (s, 3 H),
4.61(s,2H),7.27-7.47 (m, 6 H), 7.73 (d, J=8.6 Hz, 1 H), 7.77 (d, /1.5 Hz, 1 H), 8.06
(t, J=2.5 Hz, 1 H), 8.72 (d, J=2.5 Hz, 1 H), 8.83 (d, J=1.8 Hz, 1 H). HRMS (ESI) m/z
481.1085 [(M+H)" Calcd for CaqH2,CIN,O3S: 481.1101].

Example 160
(a) Morpholine-4-sulfonic acid 5-bromo-pyridin-3-yl ester
Br

|\oo

NF N or \N/\

o]
A flask is charged with 5-bromo-pyridin-3-ol (0.310 g, 1.78 mmol), potassium phosphate
(0.982 g, 4.63 mmol) and acetone (10 mL), and morpholine-4-sulfonyl chloride (0.529 g,
2.85 mmol) is added dropwise at 0 °C. The mixture is stirred at room temperature
overnight. Saturated NaHCOs in water (1 mL) is added and the mixture is concentrated
in vacuo. The residue is purified on silica gel chromatography eluting with a 9:1 to 4:1
heptane-ethyl acetate gradient to give morpholine-4-sulfonic acid 5-bromo-pyridin-3-yl
ester. MS (ESI) m/z 322.9 and 324.9 (M+H)".

(b) Morpholine-4-sulfonic acid 5-(1-methyl-1H-indol-2-yl)-pyridin-3-yl ester

%o
0-5%

OO0 O
N\ \N (@]
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0"1 M'-3-0 aster -Methyl-piperati ne-1thiotidets processed
-addotdirrg cottwiddirrddireedt,si4 ) Exanple 16C-a to give

4- mat | i t SWEI08UEH24 1 “triiktrrid add -5- &criiiiiiti-pi iRAIVER2009B3)57%7t est ed
IS (EiSit3.371? b) 4-1Vliethyl-,ctiperaiin e-1 -stint ri ic acid -54(4)
ccredit Wrt-id ifit tit’?-idgirili re:dike "1 0 "f r_f\ ef-tfcr, tit;

4- Met hyl - pi perazi ne-1-sul fonic acid 5-brono-pyridin-3-yl ester and
N- net hyl i ndol eboroni ¢ acid are processed according to the nmethod descri bed

i n Exanmpl @orbAflineQ- guféﬁ.c%c.whstwlnomyﬁ@h |e§teaar§1wfnféﬂhﬁ~.r@6negor%nklacmet hyl-1
H I ndol- 2- 3-yl ester m z 387

(MR t. ()
4- Met hyl %5?yﬁé}cﬁﬁeﬁiécﬁo@E‘Eft%me@%%de:ﬁcﬁ‘@e%951’?8”‘9'%199ﬁ%l@.‘vﬁllllorpho“”e 4-
ndol- 2-y l9uifpnit b6t B=(3-nydth @I HaRdd-2)-pyridin-3-yl ester. MS (ESI) m/z 374.1 (M+H)"

(c) Morpholine-4-sulfonic acid 5-(3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-yl ester

N (\)\
-0
// O— S/

Y .

Morpholine-4-sulfonic acid 5-(1-methyl-1H-indol-2-yl)-pyridin-3-yl ester is processed
according to the method described in Example 128 to give morpholine-4-sulfonic acid 5-
(3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-yl ester. 'H NMR (400 MHz, DMSO-ds) d
ppm 3.38 - 3.43 (m, 4 H), 3.66 - 3.70 (m, 4 H), 3.81 (s, 3 H), 7.34-7.39 (m, 1 H), 7.42 -
7.48(m,1H),7.73 (d, J=7.8 Hz, 1 H), 7.78 (d, J=8.3 Hz, 1 H), 8.26 (dd, J=2.5, 2.0 Hz, 1
H), 8.86 (d, J=2.5 Hz, 1 H), 8.90 (d, J=1.8 Hz, 1 H). HRMS (ESI) m/z 399.1124 [(M+H)"
Calcd for CygH1gN,O4S: 399.1127].

Example 161
(a) 4-Methyl-piperazine-1-sulfonic acid 5-bromo-pyridin-3-yl ester
Br

o,
/S\

o N/ﬁ

k/N\

4-Methyl-piperazine-1-sulfonyl chloride is processed according to the method described
in Example 160a to give 4-methyl-piperazine-1-sulfonic acid 5-bromo-pyridin-3-yl ester.
MS (ESI) m/z 335.9 and 337.9 (M+H)".

(b) 4-Methyl-piperazine-1-sulfonic acid 5-(1-methyl-1H-indol-2-yl)-pyridin-3-y! ester

Q
o—s\”/o
— N
R
N N N
\
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4- Met hyl - pi perazi ne-1-sul fonic acid 5-(1-nethyl-I

H i ndol-2-yl)-pyridin-3-yl ester is processed according to the nethod
descri bedWOn20p(tepi2e 128 to gi ve 4- et hyl pi perazi ne- 1- s ACToER20092057% 7

5- (3-cyano- 1-net hyl - 1H i ndol- 2-yl) - pyridin-3-y1l ester. 1H NVR (400 MHz,
DMSO-d6) 6 ppm2.21 (s, 3 H, 2.38 - 2.43 (m 4 H, 3.38- 3.43 (m 4 H),
3.81 (s, 3 H, 7.34 - 7.39 (m 1 H), 7.42 - 7.48 (m 1 H), 7.73 (d, J=7.8
Hz, 1 H, 7.78(d, J=8.3 Hz, 1 H), 8.24 (dd, J=2.5, 1.8 Hz, 1 H), 8.84 (d,

J=2.5 Hz,4-Wetdyi-pi o8k d-sulforlc Bcidr3, brém&ibynd'ﬂ? |é£§|a)ndw ihefhiyﬁ 1443 [(MtH) +
Cal cd for C201-122N503S: 412.1443]. Exanple

6- Chl or o- ‘QT@et(%?/'?‘(F 87l arerreocessed ?‘E?ﬁﬂ"&(t?)thep’gﬂﬂhﬁfj H@?“g?‘i’dr‘rﬁi@ﬂ@'?ﬂ WiPboxyl i c
acid tertdng e;g -Bibefdzine-1lsuityiit kit Gi(1ensthifenydol-Chlqsyridia-2y @ster.
5i)

6-chloro ridin-3-yl)-indol e-1-carboxylic acid tert-butyl
ester (Ex@ﬁéﬁ%' g@éﬁé

'ocessed according to the nmethod described in
Exanpl e 160b to give
6- chl or o- 2; rr0| e- suf |d|
car boxyl |(8 % ngyYB'lp?raﬁ F I'Sut '81’90' \%/n é’%o }IQH %&Jgﬁ@ pHPJj'F 3s‘f‘ep wi t hout
further pasterfication. IVB (ESI) mz 478 1 (IVH-|)+ ine-1 ,--stitionic acid

S5-(6-crlibro--filf-induyL2Lisfli"pyratna-S-Ti'-estei(r? "- "
il oro-2-15-(pyrfolidi geL\Lostlrrou9| ox) b- pyr|t|rr|rot|f|I|nt|t|ret|-tre|tuot

ifi -editrtxttlp -r i ssolvedln DC1th C2 nii4 and The trifiture)s
rxdret fa ! 4 2Y-Fo-Writ, the nrbdLugie isrreci at room
t enperatu N (R -ovtllovrl -bicaithattade-f's ad, f&ett 2.9dv

i:xf Lare-e, E\ et |nC|aut\cuIt .17.0iir. Ttotit_weal atrefis-cdreed-osei -

4-Methyl-piperazine-1-sulfonic acid 5-(1-methyl-1H-indol-2-yl)-pyridin-3-yl ester is
processed according to the method described in Example 128 to give 4-methyl-
piperazine-1-sulfonic acid 5-(3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-yl ester.

"H NMR (400 MHz, DMSO-ds) 5 ppm 2.21 (s, 3 H), 2.38 - 2.43 (m, 4 H), 3.38 - 3.43 (m,
4 H),3.81(s,3H),7.34-739(m, 1H),7.42-7.48 (m, 1H), 7.73 (d, J=7.8 Hz, 1 H),
7.78 (d, J=8.3 Hz, 1 H), 8.24 (dd, J=2.5, 1.8 Hz, 1 H), 8.84 (d, J=2.5 Hz, 1 H), 8.90 (d,
J=1.8 Hz, 1 H). HRMS (ESI) m/z 412.1443 [(M+H)" Calcd for C0H22Ns03S: 412.1443].

Example 162
(a) 6-Chloro-2-[5-(pyrrolidine-1-sulfonyloxy)-pyridin-3-yl]-indole~-1-carboxylic acid tert-
butyl ester
>
o—§=o
N \
cl N N

1-Pyrrolidine-sulfonyl chloride and 6-chloro-2-(5-hydroxy-pyridin-3-yl)-indole-1-carboxylic
acid tert-butyl ester (Example 160a) are processed according to the method described in
Example 160b to give 6-chloro-2-[5-(pyrrolidine-1-sulfonyloxy)-pyridin-3-yl]-indole-1-
carboxylic acid tert-butyl ester, which is taken onto the next step without further
purification. MS (ESI) m/z 478.1 (M+H)".
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5-(6-chl oro-1-net hyl-1Hi né;@- 2-yl)-pyridin-3-yl ester is processed
according to the nmethod degcri bed in Exanple 128 to gi ve pyrrolidine-1-
sul fonic acid 5- (6 chl of®-$3ocyano- 1- net hy1l- 1Hi ndol- 2-y1) - pyridin-3-y1

ester. 1H NWR ( Z\MOD) 6 ppm2.01 -2.09 (m 4 H, 3.53 - 3.60 (m 4
H, 3.85 (s \397/(dd, J=8.3, 1.8 Hz, 1 H), 7.74 (d, J=8.6 Hz, 1 H),
7.79 (d, 9=1. 1N817(dd J=2.5, 1.8 Hz, 1 H), 8.81 (d, J=2.5 Hz,

1 H, 885d J=1.8 Hz, 1 H. HRVB (ESI)mz 417. 0788[(\/\H) Cal cd for
C131- 113M\t68iere-2- [&@yrrglmgﬂ-ﬁs@@@pﬂp]qg Py&din-3¢ydlyindole-1-carboxylic acid tert-butyl
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Pyrrolidine-1-sulfonic acid 5-(6-chloro-1H-indol-2-yl)-pyridin-3-yl ester is processed
according to the method described in Example 109 to give pyrrolidine-1-sulfonic acid 5-
(6-chloro-1-methyl-1H-indol-2-yl)-pyridin-3-yl ester. MS (ESI) m/z 392.0 (M+H)".

(d) Pyrrolidine-1-sulfonic acid 5-(6-chloro-3-cyano-1-methyi-1H-indol-2-yl)-pyridin-3-yl

ester
G
Y _g
0 (TZ?‘O
W
|
c \
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(b) NA5-(1-Methyl-1Hindol - 2-yl ypyridin-3-yl net hyl knet hanesul f onam de 0
0=S- N-(5-Brono-pyridin-3-yl net hyl) - met hanesul f onam de and

N- met hyl - WeRIP¥B6#@ni ¢ aci d are processed accordi ng to tAca/ERbIYd7descri bed
in Exanple 100 to give N-[5-(1-

met hyl- 1Hi ndol- 2-y1) - pyri di n- 3-yl et hyl Fret hanesul f onam de. 1H NVR (400
MHz, MeOD) 6 ppm 3.03 (s, 3 H), 3.82 (s, 3 H, 4.45 (s, 2 H, 6.70 (s, 1
H, 7.13 (t, J=7.5 Hz, 1 H), 7.23- 7.31 (m 1 H), 7.48 (d, J=8.1 Hz, 1 H),
7,63 (d, ﬁwﬂ&n@%suﬁor\'ﬂam@ﬁj@cﬁ%ro dmdtii- qlndjelh‘l)y r|(§2—3()ﬂﬂestém3 0 Hz, 1 H,
872(d J=2. H) . ESI)m z 316 -H)' for
016H16N302'9093§?L(Ba%"_92(b'}9 to%wﬁ h@d fig§cribed in Example 128'to give pyrrohdlne -1-

SP Met hy ! - dNifblic edid BebRyibrol Bicardolmatiyil) Himeol-2iy)-pgrigih-B8A btk -'meNmIRNesul f ona
e 0=S-

N- [ 5- ( 1- MEPRDHIZ1 MePRAG PP 3,99 - 0P (i hH3- 3337t 8R4 Atk ALRS W AT de
(Exanpl e (#63)-8i35 18 lox; ass)ed 7ade; ot=aibriy, i o1)f NEY (LUh0E Hies el)idet(ddn-B@npl e 114

to give (

ot By 1. 10 R0 b S g% B A 5T PR AT S e LIPS (G50 6 K9 ER00 nr
DV60- d6) [BVpih¥nC2Ica For(GipH3NI):SCB 402.0788]. 3 H), 3.78 (s, 3 H), 4.41 (s, 2 H),
6.72 (s, 1 H, 7.07 - 7.13 (m 1 H, 7.20 - 7.25 (m 1 H), 7.54 (d, J=8.3
Hz, 1 H, 7.61 (d, J=7.8 Hz, 1 H), 7.95 (t, J=2.0 Hz, 1 H), 8.60 (d, J=2.0
Hz, 1 H) ,B@mpe (68 J=2.0 Hz, 1 H. M (ESI) mz 330.1 (M+H) +. Exanple 165
2‘; %lt |hy| glng g&%ﬂgﬁ%g%)fﬁélﬁ’ﬂ%‘ﬁ'éih@ﬁ@éutf@ﬁé%bé pyridin -yl

N- Met hyl - N-§'5- (1- met hyl- 1H i ndol- 2-y1) - pyri di n- 3-yl net hyl ] - met hanesul f onam
de (Exarrpl \64) is processed according to the nethod described in Exanple
128 to gi ve

N- et hyl - - n’st/ﬁyl 3-cyano- 1Hi ndol - 2-y1) - pyri di n- 3-yl net hyl Frret hanesul
fonam de. 1H NI\/RC(ADOOM—IZ DVBO-d6) 6 ppm 2.80 (s, 3 H, 3.03 (s, 3 H),
3.82 (s, 42 - 7.47 (m 1 H,
7.72 (d, ﬁﬁa}'%%uw °§f Wmo‘?@ﬁd'(‘ﬁ’ca?"éa'%e%mggmﬁ %@’6@ J=2.1 Hz, 1 H),

8. 77 (d, rasthafeddifonait (0.8Bg,H73 (mhoI)J a&tla akid (0. 631—@; 1OI-GRMBlo( Eiﬁbthylramme355 1229
[ (M-HE Ca(l1 (bc} f % G%mcjﬂ Jn][%\l:é'%% ?Jemperature is added NaBH(OAc); (3.14

g, 14.84 mmol). The reaction mixture is stirred overnight. Aqueous NaHCO; (20 mL) is

added and the organic phase is separated. The aqueous phase is extracted with

dichloromethane and the combined organic phase is dried over Na,SO,. Concentration

affords a residue which is purified by silica gel flash chromatography with a methanol in

dichloromethane gradient to afford N-(5-bromo-pyridin-3-ylmethyl)-methanesulfonamide

as a solid. MS (ESI) m/z 266.9 (M+H)".

(b) N-[5-(1-Methyl-1H-indol-2-yl)-pyridin-3-yimethyl]-methanesuifonamide

i
O0=Ss—

Iz,

N-(5-Bromo-pyridin-3-ylmethyl)-methanesulfonamide and N-methyl-indoleboronic acid
are processed according to the method described in Example 100 to give N-[5-(1-
methyl-1H-indol-2-yl)-pyridin-3-yimethyl]-methanesulfonamide. "H NMR (400 MHz,
MeOD) & ppm 3.03 (s, 3 H), 3.82 (s, 3H), 4.45 (s, 2H),6.70 (s, 1 H), 7.13 (t, J=7.5 Hz, 1
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Exanpl e 166 (a)

6- Chl or o- 2- 15- (et hanesul f onyl - am no- net hyl ) - Pyri di n- 3-y11-i ndol e- 1- car boxy
lic acid WErI0OHIY2 ester o-" -S- A flask is charged WPAT/EP2009/057947

N- ( 5- br onmo- pyri di n- 3-yl net hyl ) - net hanesul f onam de (Exanple 163a, 530 ng, 2
mol ), N Boc-6-chl oro-indol e-2-boroni C acid (525 ng, 3.0 nmol), sPhos (41
nmg, 0.10 nmmol), finely crushed potassi um phosphate (849 ng, 4.0 mmol) and
toluene (20 nL), and the m xture is degassed for 15 m n. Pd2dba3 (37 ngy,

0. 04 mml ) F23addadnaAtH)t Nes (A, YE&!A &1 § HyL7.63 %ﬁi.a 88, £ @10kt y=2bhe m xture
is cooled to room tegperature di| tjtegl with and silica qel élo g) iIs
added. THeZ Hi% P8 (§.5=2n&entat-&8(d 129150 EhdHRNS ESYiBES1Pd108iri fi ed by
silica gegmitpsialcaisraoptoeiashyieiolng with a 0 to 90% et hyl

acet at e- heptane gradient to give 6-chl oro-245-

(et hanesul f onyl am no- net hyl ) - pyri di n- 3-yl ki ndol e- 1-car boxylic acid

tert - but ykxaegiiete4 MS (ESI) rrVz 436.1 and 437.9 (MtH). (b)

6- Chl or o- - f 7 t- b - ammno- methyl ) - Pyri di n-3
Pt 1 nadr R ERT R B 2Sh iy T R REPR R B BRE Y T o

6- chl or 0- 245- (et hanesul Ponyl am no- net hyl ) - Pstri di n-3111-i ndol e- 1-
carboxylic acid tert-botgl—ester (530 ng, 1.22 mmol) in acetonitrile (10

m.) are added Boc20 (298 ng, 1.82 mml) and DVAP (15 ng, 0.12 nmmol). The
m xture i '\ed s 1°h. Silica gel (1 g) is added and the m xture is
concent rai nyvaguoy The residue is 009/ 154461PT1V®/ 6. : 77w

N N
\

N-[5-(1-Methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]-methanesulfonamide (Example 163) is
processed according to the method described in Example 114 to give N-methyl-N-[5-(1-
methyl-1H-indol-2-yl)-pyridin-3-yimethyl]-methanesulfonamide. 'H NMR (400 MHz,
DMSO-ds) & ppm 2.77 (s, 3H), 3.02 (s, 3 H), 3.78 (s, 3H), 4.41 (s, 2 H), 6.72 (s, 1 H),
7.07-713 (m, 1H),7.20-7.25 (m, 1 H), 7.54 (d, J=8.3 Hz, 1 H), 7.61 (d, J=7.8 Hz, 1
H), 7.95 (t, J=2.0 Hz, 1 H), 8.60 (d, J=2.0 Hz, 1 H), 8.78 (d, J=2.0 Hz, 1 H). MS (ESI)
m/z 330.1 (M+H)".

Example 165
N-Methyl-N-[5-(1-methyl-3-cyano-1H-indol-2-yl)-pyridin-3-ylmethyl]-methanesulfonamide
0
N O0=§—
I N
_ \
A\
/
v N
\

N-Methyl-N-[5-(1-methyl-1H-indoi-2-yl)-pyridin-3-yimethyl]-methanesulfonamide
(Example 164) is processed according to the method described in Example 128 to give
N-methyl-N-[5-(1-methyl-3-cyano-1H-indol-2-yl)-pyridin-3-ylmethyl]-methanesulfonamide.
"H NMR (400 MHz, DMSO-ds) & ppm 2.80 (s, 3 H), 3.03 (s, 3 H), 3.82 (s, 3 H), 4.46 (s, 2
H), 7.34-739(m, 1H),742-747 (m, 1 H), 7.72 (d, J=7.8 Hz, 1 H), 7.77 (d, J=8.3 Hz,
1 H), 8.09 (t, J=2.1 Hz, 1 H), 8.77 (d, J=2.0 Hz, 1 H), 8.87 (d, J=2.3 Hz, 1 H). HRMS
(ESI) m/z 355.1229 [(M+H)" Calcd for C1gH:oN,O,S: 355.1229].
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ad by silts pijel ctriardadgrapk/o giks

eiiiciblidip-2-[5iiamesmtadoi 4tartcycarbonyti-arriino-nmeth)ili-oyniiitiii-
3-yti: M3V WPUYER#G2r oVi p., 7Trarotiret 1-iuditikiricei . EHOI/ER200988182 ant i

3313.1 i(MO014) . in-3-Owetiketitii-nBS),arresmifspamcie ask is tharged

at

5-chl om 245-(IrretianesufficirrQt-butoxvearbonyllaritirrotiitfrityiranciln
Al --irdwitp.Mp.acSit.tettzbievfasni:trallUi:dird 7-FA nL) and the

m Xi Svi i ag)la%@qgged Pit powteimmtare for & The m xture |I's icentrated
in vacuo

gi velv- 15(@256‘1%‘%? -6ATinsthatrstifoy rapingyreiAbey idin-$rv hinae i Ry bhatd de whi t h
i's used itrtiogl édtemStep Wtnotittruffner putifitcalm (ES') nmz114811, and
3319 (iStfH)4, 14-itiliniaiy7,--Nalethyii-oreithanmesuifininapiade O I
Irasik Is t'r2irgt4ft?l Jéthanesuitmrmanmde WC...int | .49 -iitrinVi, DfF
y it atettletbirfrarinanal € 1417.3. Ma_ .47 moii)ana potassi um carbonate
019 Ing, 231 tbhinolL), da tiNine rnixtu Eels siirrejt_at 50 C for 5 h The
nixture is e\t o/TaRg) tentieratuse _anti purified usirigt: Xbatig" 18
el uti tab 2 Q. ri Z\CHf acetcrikrisite-mair cis-radiant to give
N{5-(6-ch'oro- Thi'}iindbr L2-

(O-pyhtirri23yor(§%\ | y-t44-trel n9i nepresdfrotra

14ALI 14P, q4Q111) 117 , SKSO Qa )pm2.74 "' ks, -"ri3fta*3 H,1.9;B?ti A J=1. 5
Hz | H), 7 43(d, dL—'LBHzIHA759(d .1=8.0,Hz, | HA B. -1441,

1: H7, 3. 4AYWdskis2hdryedHrith A-(btbradadpyrtdih- B-QImezhy:B méiﬁérzesulforidﬂﬂude (Exampe 1. 171 )

N 13- (o- QA Skt fedkekiscarisb e ehea SRR Fo MGlkeny - mot nane

sul f onani Fwsi91 mg, 0.10 mmol), finely crushed potassium phosphate (849 mg, 4.0 mmol) and

toluene (20 mL), and the mixture is degassed for 15 min. Pd.dbas (37 mg, 0.04 mmol) is
added and the mixture is stirred at 85 °C for 1 h. The mixture is cooled to room
temperature, diluted with DCM and silica gel (10 g) is added. The mixture is
concentrated in vacuo and the residue is purified by silica gel flash chromatography
eluting with a 0 to 90% ethyl acetate-heptane gradient to give 6-chloro-2-[5-
(methanesulfonylamino-methyl)-pyridin-3-yl]-indole-1-carboxylic acid tert-butyl ester.

MS (ESI) m/z 436.1 and 437.9 (M+H)".

(b) 6-Chloro-2-[5-(methanesulfonyl-(tert-butoxycarbonyl)-amino-methyl)-pyridin-3-yl}-
indole-1-carboxylic acid tert-butyl ester

7
O:S_

Fosvelal
0%34

To a solution of 6-chloro-2-[5-(methanesulfonylamino-methyl)-pyridin-3-yl}-indole-1-
carboxylic acid tert-butyl ester (5630 mg, 1.22 mmol) in acetonitrile (10 mL) are added
Boc,O (398 mg, 1.82 mmol) and DMAP (15 mg, 0.12 mmol). The mixture is stirred for 1
h. Silica gel (1 g) is added and the mixture is concentrated in vacuo. The residue is
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Cl The nethod described in Exanple 166d al so generates

N45- (6-chl or o- 1- net hyl - 1Hi ndol- 2-y1) - pyri di n- 3-yl net hyl | - N- et hyl - net hanesu

| f onami deWOIH0NI6#62( 400 MHz, DMVBO-d6) 6 ppm 2.78 (s, 3 HCT/ER20®/05%9473 H),

3.77 (s, 3 H, 4.41 (s, 2 H, 6.76 (d, J=0.8 Hz, 1 H, 7.11 (dd, J=8.5, 1.9
1 H, 7.62(d, J=8.5 Hz, 1 H), 7.70 (d, J=1.8 Hz, 1 H), 7.96 (t, J=2.2

1H, 8 62 (d, J=2.2 Hz, 1 H, 878 (d, J=2.2 Hz, 1 H. M5 (ESI)rniz

.1 (MHH) Exanpl e 168

5 (6- Qfl{cr|ﬂé@by35|ﬁdéadépcﬂmﬁ%¥o@’dph}%g|0é1@%h|%rdlﬂ-15 - Pdth&HeRaryl@@thy! | - N-net hyl
u

rret hanes onam d

N- [ 5- ( 6- CHIGYEROMBr Y NO-Me ey idio-3plyingg)p{1 ehiarrosylip acick tRSHORNL #ethy | - net hanes
ul f onam das (Esampt 836lD4nd 538. p(essed according to the nethod described in
Exanpl e 128 to give

N45- (6- chl or o- 3- cyano- 1- net hyl - 1H-i ndol- 2-y1) - pyri di n- 3-yl met hyl kN- et hyl ne
t hanesul f(onam‘;-(iBChIibl-tb-NHARud(om?}QI)-Mrﬁdin-mwﬁ)etdﬁ]}méthpmnuﬂorﬁ&ides, 3 H, 3.02 (s, 3
H, 3.79 (s, 3 H, 4.45 (s2 H, 7.37 (dd, J=8.5, 1.9 Hz, 1 H), 7.73 (d,
J=8.6 Hz, 1 H, 7.97(d, k1.5 Hz, 1 H), 8.08(t, J=2.0 Hz, 1 H), 8.76(d,
J=2.0 Hz, 1 H), 8.85(d, J=2.0 Hz, 1 H. HRVMS (ESI) rn/z 389.0835 [(M+H)]

Cal cd for 018H 30 N4023; 9, 0839] Exanpl e 169 (a)

245- (Met han er/-but oxyCar bonyl) - am no- net hyl ) - Pyri di n- 3-0] - 1- met hy
| i ndol e f

N-[5-(1- Mt hyl - 1H| ndol- 2-y1)-pyridin-3-yl net hyl | - met hanesul f onam de

(295 g, Ara ingedin SeRBR s DRl O et el b e ur e 15

stirred fmethgu) ~hyraiird3-gfdreioler eoabalylioacid keet-sdy\estet (0.5hg 0.Esmawd ang TpAri fi ed

b il t

Zy[ZI (Im(; suP%ﬁ@?%ﬁ%?ﬁ@é&g%@%{%%ggm rrfo-The mﬁ(tlfr? ISPyrl din-3-yll-1-m
ethstli ndmneentmsed( IESRGUOP Bive PG5 6(abio)-+H-indabR-y1)-pyridin-3-ylmethyl]-

245- (Met hﬁé‘tﬁﬁhl%sﬁﬁ&)é‘m.éé @Fu%ﬁ F%L{fs%é}’rﬂﬂé'ﬂgﬂﬂe)p HHDCLARS Y icdrgR 1 di n-3-y1] - 1-me

t hyl - 3- cyano-1nd
245- (et H\ﬂﬁégﬁl)f'%?%%?ﬂd%ﬁ%fwtﬁ)r bony1) - ami no- net hyl ) - Pyri di n-311] -
1-met hyl -indol e (350 nmg, 0.842 nmol) in dichloronethane (10 ni) is added
chl orosul fonyl isocyanate .358 g, 2.53 nmmml ). The mxture is stirred at
anbi ent t@hYdrA-Ghlore-d-inge %yhjpngl'é'r?’é’ﬂB@Hy'hNﬁ%‘i‘%'ﬁéetWS‘{@“ﬁT) dej s added.
After 1 h, the mxture is ooncentrated to a volune of 3 nL, and filtered.
Purification by RP HPLC &ffdords
245- (et hanesul f onykt er t —hut oxyCar bony1) - am no- net hyl )tyri di n- 3- 0] - 1- net hyl
S mhz 441.1 (Mm)t. (c)
DRyl - PH i ndol-2-y1) - pyridi n-3-yl met hyl ] - met hanesul f onam d
e 009/ 15446XPONTET266¢ SW 74- V
Chi ckz424. 5- forrﬂ/l - pyddi n--24, 141-arety) L1H4And7116- 3- cat eai Ne- kt aai wp) e.

A flask is charged with N-{5-(6-chloro-1H-indol-2-yl)-pyridin-3-ylmethyl}-

methanesulfonamide (670 mg, 1.49 mmol), DMF (10 mL), dimethyl carbonate (403 mg,

ZSEE

—

4.47 mmol) and potassium carbonate (319 mg, 2.31 mmol), and the mixture is stirred at
150 °C for 5 h. The mixture is cooled to room temperature and purified using Xbridge
C18 eluting with a 1:9 to 9:1 acetonitrile-water gradient to give N-[5-(6-chloro-1H-indol-2-
yl)-pyridin-3-ylmethyl]-N-methyl-methanesulfonamide. 'H NMR (400 MHz, DMSO-ds) &
ppm 2.74 (s, 3 H), 3.02 (s, 3 H), 4.35 (s, 2 H), 7.04 (dd, J=8.5, 1.9 Hz, 1 H), 7.09 (d,
J=1.5Hz, 1 H), 7.43 (d, J=1.8 Hz, 1 H), 7.59 (d, J=8.6 Hz, 1 H), 8.14 (t, J=2.1 Hz, 1 H),
8.47 (d, J=2.0 Hz, 1 H), 9.05 (d, J=2.3 Hz, 1 H), 11.92 (s, 1 H). HRMS (ESI) m/z
350.0738 [(M+H)" Calcd for C16H;7CIN3O,S: 350.0730].
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" Met hanesul fcril eeskt-butztratorryitekkra-neretsw di n434vl, 14- nxel by143-
o-indole (260 ng, 1.1.-59 In nol). in-IT-A'fa" niC) at arkken-ctenrirerat
&ye =r srrMAUAPE646Rhe sol vent is then renoved in VEI CUOPRIVER20490879e &&a%
paffiftt :say RP 41Pire. The ions ocklainirpg the value/ are wafed

oal --tsan-cerffrated artd thercrAfisc fkirthar an by flas8 site gel fere't
al tnam 4- Lt nak7hv t(ketkarcit-ditkileraflsice-gresl)edl)4,9

N- 1L5i 3eryand- 1-4-43-th,it-w h121-2-4845,rdi 1/ 2-341/ 2"4174e8734;

14r ettedor_s,g I@;‘ d4 fI URt4-(101' 4162, 1)11.716-10-a)-13-tfom"'2.10
----cad H%,M 111|),_ 7.40-746@ ll_l_%q 69 -777-Strci,
3 i-1(31- ’SH@ WP"fé!-metfy‘ -indpl-yy!)-Digficin Sy meftugpNpethy] g hagegioneasen 1 16
341.1988-far 341 |le721 |nploe 170 5-(6-drfloro-3-cyano-14-ne-t hs1ViVk
---424ybri a$4, 81aC—64grrtQ:ék,LI ifttie3b-wasailfrar.tartr.iide,

-2, 4Q 1, 0 .1.62 rtirur nand re-teranal frkernide 124 ink?, -9.254aw4,
acet -C- ask : +( 338 Mol ), trietwatnite (34 nig. 0. 1-8aP.ntsn') an
178: ZE- 1?10 eri for 31) at ent te mpe ramre o eto re ad
ett ng Wabgjpehs€)3 tirg ,1-10470, knkk:1.S.rfLariir,P. ixture is
stirred overnigi t}. NdYCusG Tri Le) 4i S dO&r,, Saef 7rCe4M st 9CU0. The

o o o R A U R (L aRB SR e oueers
of acet obi |hdb|-12|-yh pylleimld-ylmetﬂm-u\bmethyl methanesulfonamlde 1H NMR (400 MHz,
4elV-7 1 diLs £43- $1mit bA
?he?nane?%?éﬁ‘?\;gﬁﬁm?@%e@p@m& 3;'?%“) ! LDI%' 41\/3 % P&%’ﬁjd -_,ro'él
ri nGe-. 1:1$21 H)68.,17 44t J8.541.9 Hz7 8 H).o7 . 63(diHy= =8.4Hag! by 772) (dH{91,8 Fz, 31N |
J=65, 5, 17196 étlJ-szkZmH)l%zJ(& J7-Q 27H21'1]Ht§178 &eﬁz§ Hzlﬂ-§ w%éEsz/zS , 1 H,

787 (d, ,J= kik R, d.J=2.3
Hz. 1 H me@@ttw!-.: n/z 2 78 |n.91 gI | 1+171)+ 375. 06821
Example 168

N-[5-(6-Chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-yImethyl]-N-methyl-
methanesulfonamide

Q
N O:S_
/) N

\

N
S W
\

Cl
N-[5-(6-Chloro-1-methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]-N-methyl-methanesulfonamide
(Example 167) is processed according to the method described in Example 128 to give
N-[5-(6-chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-yImethyl]-N-methyl-
methanesulfonamide. 'H NMR (400 MHz, DMSO-ds) & ppm 2.78 (s, 3 H), 3.02 (s, 3 H),
3.79 (s, 3H), 4.45 (s, 2 H), 7.37 (dd, J=8.5, 1.9 Hz, 1 H), 7.73 (d, J=8.6 Hz, 1 H), 7.97 (d,
J=1.5Hz, 1 H), 8.08 (t, /=2.0 Hz, 1 H), 8.76 (d, J=2.0 Hz, 1 H), 8.85 (d, J=2.0 Hz, 1 H).
HRMS (ESI) m/z 389.0835 [(M+H)" Calcd for C1gH:sCIN,O,S: 389.0839].

Exampie 169
(a) 2-[5-(Methanesulfonyl-(tert-butoxycarbonyl)-amino-methyl)-pyridin-3-yl]-1-methyl-
indole
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Exanple 171

N15- ( 6- dzi or o- 3- c- kai no- 1- met hyk2H- i nd42- 0- pyri di n- 3- yk. nel by. 949t babeski fo
n kte 6-WQWPYLPH5-f or nyl - pyri di n-3-0)-1-net hyl- 1H i ndETER@asHani tril e
(Exanpl e 126b, 2.0 g, 6.09 mmuol ), ethanesul fonam de (1.339, 12.17 mmol) and
toluene (250 nmL), and titaniun(lV) isopropoxide (2.599, 9.13 mml) is added
dropwi se. The m xture is stirred at 12000 overnight. The m xture is then
concentrated in vacuo. The residue is taken up in DCM (150 nL) and MeOH
(150 m.), and NaBH4 (0.461 g, 12.17 mol) is added at 0 C. The m xture is
stirred at 000 for 30 gif_ Water (50 nL) is added and the mixture is
stirred for 5 mn. Th fuspension is filtered through a pad of celite. The
celite lay E}{EICM (3 x 50 nmL). The conbi ned organi c phase is

dried ove nd cohc ated to give a residue is purified by silica
gel flash mat o phy (eth acetate). The resulting fractions
containing the broduct are concentrated and repurified by silica gel flash

product 111 % BT MG TR 5 2o so e EERTRRBEE n Vacuo

to give (Example 163b (337 mg, 0.200 mmol) in acetonitrile (5 mL) are added Boc,O (293 mg,

e P P R S B i e

(q, J=7. 3aftde enovil) of tile F@vens the3ressiplue i (3Aifiely by siiceGyeHitashhkymatagraghy(tdd, J=8. 6,

1 8 Hz . . 97 (d,
1.8 m]af@(f_&ff) é‘é&&é%lesﬂlf@yr?‘t{%but%x;ﬁ%rboéyl)?%m&% me}lj)?) @n'&%?;%] lI_Dmetrgyl 80 (d.

1. 8 Hz,indole{) MSHREB n/ES1§.2(Miri4)'389. 0853 [ (M FH). Cal cd for CI 3H1701 NA02S:

9. 0839] Exampl e 172 N[ 5- (6-chl oro- 3- cyano 1 met hyl- 1H i ndol- 2-yl) - py

n-3-yl nmeth 11 C,C Crifluoronethanesul fonam

- Chl or o-®) 24> \thgnespany bitart- @U@MBFPOHMW}MO{[WWW”émﬁ dhi BB | e
Exanmpl e d2Ry-iria@ trifluoronet hanesul fonam de are processed according to

the nethod described in p:e; 170 te ;tan

rti (15-(6-Ltir.e3-3- cz- - Rabi z- |-rred y1 4Y-Wiloi L2-kg) -ridi 7-3-,frnet h01- 7,

411Ti uor onet nansthloanS‘Oe "'"HI1Sti-011-s

VW10141Hrz, T. ) itprriv30711, 1(s, Y6, (s, 2 H, 3 37
t oo, Jr="8; ?J0,i713k-6, /J-461)62,11 Y6, 3 2117-11 09 (t,
J-=2.1 Hz, t\8 6(a 1=2 3 Hz-, H), 83 (d, 1=2.0 Hz-, |I' H), W (b.

s., HRWVS 15 V)tN\ryZ 429. 04 I TCat -4 for CL7HL30511V402S: 429. &430f nplie 173
et hy' kpnpane22--sdfroiirc-aatirCll & dtifuros' orcy-ari bAgir4tnsAi M|l attrda-5
16- vi ri f &'@4d soldtidmydf 12H[b-abthan & lfShl-(tedv-bAtoteak mmpnHammnor-melthyh-Byr@in-3-yI]-

met hol.f r k1 lé'tr}yr miole gaﬁ)arhg%“ﬁzkrﬁm l%(c?gﬂ% $mt%§%}1e g'{bgnb)bj%ﬁh@é:dor oircif

rer2--sdfru ura f|rr|-r farczirdi r *co tb
, 9- i r ebchice@sudfonyl fxedyanateERPBIge 2 :53@1in2 The maxture is stirred at ambient

et rinm pr &g RSe kb Rdfdr36inin & dhoh TR FURIBUPYS AL} I RUYE After 1 h, the
mixture is concentrated to a volume of 3 mL, and filtered. Purification by RP HPLC
affords 2-[5-(methanesuifonyl-(tert-butoxycarbonyl)-amino-methyl)-pyridin-3-yl]-1-methyl-
3-cyano-indole. MS (ESI) m/z 441.1 (M+H)".

(c) N-[5-(3-Cyano-1-methyl-1H-indol-2-yl)-pyridin-3-ylmethy|]-methanesulfonamide

N o—(lS)l_
l N
H
N —
\ 7/
N
{ N
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met hyl - 1H- 1 ndol - 2-y1)-pyridin-3-yinmethyiy-aralcle. 1.17lialAli R (W Mz,
DVS0- 45) h ppm 32(s,9 H), 3.78 (s, 311l 4..43 (4 .1=6. Hz, 2 .14), 7.37 Ml,
J=R R, 1. WOPP0Y/15642 7 85. (t Ha, 1 H, 7.33,kfil, alP€rB32009457947
.171,,,1 7270, J=1.51idz, 1 hi), aue ,J=2.1 Hz, 1 H), 77 kb,Ya, i'r" ?LW
[OAY. ITIRMS, WS. 16,72/ z4,17.1.1.51110) 4H17117 al cd for C20E1121C1104C29i .
uw? 19%45;12). xanple 174

1-[5-(6-Chl oro-3-cyano-1- et hyl - 1Wari el - 2-y1) - pyri di n- 3-yl netyl - C- pkerry4ne

t nanesdr eﬂ@@ﬁeftﬁd’n@@ulfbﬁﬁ teht- thtoxyLSarbé)nyl amlno methyl)- yr|d|n-"3|-)H]|-1 Methyl-3- - - - "2" -Nv
N \ 6-Chl oro-2-( etrM 5219mr|dR'

1. 1i6). 900 m@ﬁaafsmh%ﬁég@w WA TS (A7) AaBieddenesralen Reties fonas
et h1/ 45\minl THSEVank lsablen r@h@ﬂ@cﬂ 2 vhélo ém mta\f@sudue is purlfled by RP HPLC. The

N-[ 5- ( 6- chl 1- 1H So- | met h
S bhens] TSRS oA R kU CIate RoReq 400 it e R RS SRl (s 3 1y,
4.31 (E ;ﬂjrll‘r&d byHldbh Hliga g2l fl'al)sh ciroB@tographi Iﬁ“ﬁlha60Hd)c;hIo?’orﬁ'éihém?l?, gréd-‘|8rit$;[_cli)-|z 817|?:|),
7.83 (br .

(d, J(2 Rl 5 ﬂ%yané 7’5 ‘&id‘ s 5%’8'%%‘)’1&“%%‘3’ g@%’i‘%“%}”}o“?@idelooes
[(MH) 1- 'EaNeR (#WMGZBWSGMGES“ 2% (s09 95]3. 7Eeadrpl) & W7r. s., 2 H), 7.33 -

N [ 5- ( 6- Gk - e yalo-7hadTht W, 161798120 W) RYVE Sl Az W ety A4 4-11 Lor o

benzenesul
J=2.3 Hz, 1 H), 8.81 (d, J=2.3 Hz, 1 H). HRMS (ESI) m/z 341.1068 [(M+H)" Calcd for

C‘|7H‘|7N4OZS: 3411 072]

Example 170
N-[5-(6-chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-yImethyl]-methanesulfonamide

cl N N

6-Chloro-2-(5-formyl-pyridin-3-yl)-1-methyl-1H-indole-3-carbonitrile (Example 126, 50
mg, 0.169 mmol) and methanesulfonamide (24 mg, 0.254 mmol), acetic acid (20 mg,
0.338 mmol), triethylamine (34 mg, 0.338 mmol) in DCE (10 mL) are stirred for 30 min at
ambient temperature before adding NaBH(OAc); (100 mg, 0.473 mmol). The reaction
mixture is stirred overnight. NaHCO; (1 mL) is added and the solvents are removed in
vacuo. The residue is purified using a Sunfire C18 with a gradient of acetonitrile in 0.1%
aqueous TFA and further purified with an Xbridge C18 using a gradient of acetonitrile in
0.1% NH,OH to give N-[5-(6-chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-ylmethyl}-
methanesulfonamide as a solid. "H NMR (400 MHz, DMSO-ds) & ppm 2.97 (s, 3 H),
3.78 (s, 3 H), 4.36 (s, 2 H), 7.37 (dd, J=8.6, 1.8 Hz, 1 H), 7.73 (d, J=8.6 Hz, 1 H), 7.75
(br.s., 1H),7.97 (d, J=1.8 Hz, 1 H), 8.10 (t, J=2.1 Hz, 1 H), 8.78 (d, J=2.0 Hz, 1 H), 8.81
(d, J=2.3 Hz, 1 H). HRMS (ESI) m/z 375.0681 [(M+H)" Calcd for C47H,5CIN,O,S:
375.0682].

Example 171
N-[5-(6~chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]-ethanesulfonamide
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H, 8.73 (d, J=2.0 Hz, 1 Ho HRMS (ESI) rrVz 455.0746 [(MH)+ Cal cd for
022H17ClI FNA02S: 455. 0745]y-g4Exanpl e 176
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net hod described Mn Exanple 170 to give
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stirred for 5 min. The suspension is filtered through a pad of celite. The celite layer is

washed with DCM (3 x 50 mL). The combined organic phase is dried over Na,SO4 and

concentrated to give a residue is purified by silica gel flash chromatography (ethyl
acetate). The resulting fractions containing the product are concentrated and repurified
by silica gel flash chromatography (dichloromethane-methanol, 1:0 to 97:3). The
concentrated product is redissolved in MeOH (500 mL) at 60 °C and concentrated in
vacuo to give N-[5-(6-chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]-
ethanesulfonamide. 'H NMR (400 MHz, DMSO-ds) 5 ppm 1.20 (t, J=7.3 Hz, 3 H), 3.06
(9, J=7.3 Hz, 2 H), 3.78 (s, 3 H), 4.34 (d, J=6.3 Hz, 2 H), 7.37 (dd, J=8.6, 1.8 Hz, 1 H),
7.73 (d, J=8.3 Hz, 1 H), 7.77 (t, J=6.2 Hz, 1 H), 7.97 (d, J=1.8 Hz, 1 H), 8.09 (t, J=2.1 Hz,
1H), 8.78 (d, J=1.8 Hz, 1 H), 8.80 (d, J=1.8 Hz, 1 H). HRMS (ESI) m/z 389.0853
[(M+H)" Calcd for C4sH,7CIN,O,S: 389.0839].

Example 172
N-[5-(6-chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]- C,C,C-

trifluoromethanesulfonamide
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6-Chloro-2-(5-formyl-pyridin-3-yl)-1-methyl-1H-indole-3-carbonitrile (Example 126) and
trifluoromethanesulfonamide are processed according to the method described in
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6-Chloro-2-(5-formyl-pyridin-3-yl)-1-methyl-1H-indole-3-carbonitrile (Example 126) and
2-methyl-propane-2-sulfonic acid amide are processed according to the method
described in Example 170 to give 2-methyl-propane-2-sulfonic acid [5-(6-chloro-3-cyano-
1-methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]-amide. "H NMR (400 MHz, DMSO-ds) & ppm
1.32 (s, 9 H), 3.78 (s, 3 H), 4.43 (d, J=6.1 Hz, 2 H), 7.37 (dd, J=8.6, 1.8 Hz, 1 H), 7.65 (t,
J=6.2 Hz, 1 H), 7.73 (d, J=8.3 Hz, 1 H), 7.97 (d, J=1.5 Hz, 1 H), 8.06 (t, J=2.1 Hz, 1 H),
8.77 (d, J=1.8 Hz, 1 H), 8.80 (d, J=2.0 Hz, 1 H). HRMS (ESI) m/z 417.1150 [(M+H)"
Calcd for CyoH21CIN,O,S: 417.1152].

Example 174
N-[5-(6-Chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-yImethyl]-C-phenyl-

methanesulfonamide

/7 o;/s
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N

6-Chloro-2-(5-formyl-pyridin-3-yl)-1-methyl-1H-indole-3-carbonitrile (Example 126) and

Cl

_Z

phenyl-methanesulfonamide are processed according to the method described in
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N-[5-(6-Chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-ylmethyl}-4-fluoro-

benzenesulfonamide

cl N N
\

6-Chloro-2-(5-formyl-pyridin-3-yl)-1-methyl-1H-indole-3-carbonitrile (Example 126) and
4-fluoro-benzenesulfonamide are processed according to the method described in
Example 170 to give N-[5-(6-chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]-
4-fluoro-benzenesulfonamide. 'H NMR (400 MHz, DMSO-ds) & ppm 3.74 (s, 3 H), 4.23
(s,2H),7.33-7.41(m,3 H),7.72 (d, J=8.6 Hz, 1 H), 7.82-7.88 (m, 2 H), 7.95 (d, J=1.5
Hz, 2 H), 8.44 (s, 1 H), 8.62 (d, J=2.0 Hz, 1 H), 8.73 (d, J=2.0 Hz, 1 H). HRMS (ESI) m/z
455.0746 [(M+H)" Calcd for CaH17CIFN,O,S: 455.0745].

Example 176
6-Chloro-2-[5-(1,1-dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-pyridin-3-yl]-1-methyl-
1H-indole-3-carbonitrile

/7 /N0
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Cl \
6-Chloro-2-(5-formyl-pyridin-3-yl)-1-methyl-1H-indole-3-carbonitrile (Example 126) and
thiomorpholine-1,1-dioxide are processed according to the method described in Example
170 to give 6-chloro-2-[5-(1,1-dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-pyridin-3-yl]-
1-methyl-1H-indole-3-carbonitrile. 'H NMR (400 MHz, DMSO-ds) 5 ppm 2.93 - 2.98 (m,
H), 3.12-3.18 (m, 4 H), 3.81 (s, 3 H), 3.87 (s, 2 H), 7.37 (dd, J=8.5, 1.9 Hz, 1 H), 7.73
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6-Chloro-2-(5-formyl-pyridin-3-yl)-1-methyl-1H-indole-3-carbonitrile (Example 126) and
2-amino-ethanol are processed according to the method described in Example 170 to
give 6-chloro-2-{5-[(2-hydroxy-ethylamino)-methyl]-pyridin-3-yl}-1-methyl-1H-indole-3-
carbonitrile. "H NMR (400 MHz, DMSO-ds) & ppm 2.65 -2.72 (m, 2 H), 3.49 - 3.55 (m, 2
H), 3.79 (s, 3 H), 3.92-3.98 (m, 2 H), 4.61 (br. s., 1 H), 7.37 (dd, J=8.3, 1.8 Hz, 1 H),
7.73 (d, J=8.3 Hz, 1 H), 7.97 (d, J=1.8 Hz, 1 H), 8.10-8.13 (m, 1 H), 8.75-8.79 (m, 2
H). HRMS (ESI) m/z 341.1175 [(M+H)" Calcd for C19H:sCIN,O: 341.1169].

Example 178
(a) {(R)-1-[5-(6-Chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]-pyrrolidin-3-
yl}-carbamic acid tert-butyl ester
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6-Chloro-2-(5-formyl-pyridin-3-yl)-1-methyl-1H-indole-3-carbonitrile (Example 126) and
(R)-pyrrolidin-3-yl-carbamic acid tert-butyl ester are processed according to the method
described in Example 170 to give {(R)-1-[5-(6-chloro-3-cyano-1-methyl-1H-indol-2-yl)-
pyridin-3-ylmethyl]-pyrrolidin-3-yl}-carbamic acid tert-butyl ester. MS (ESI) m/z 466.17
(M+H)".
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J=13.6 Hz, 2 H), 3.79 (s, 3 H), 7.36 (dd, J=8.3, 1.8 Hz, 1 H), 7.72 (d, J=8.6 Hz, 1 H)
7.96 (d, J=1.5 Hz, 1 H), 8.05 (t, J=2.0 Hz, 1 H), 8.72 (d, J=2.0 Hz, 1 H), 8.77 (d, J=2.3
Hz, 1 H). HRMS (ESI) m/z 366.1483 [(M+H)" Calcd for CaoH2:CINs: 366.1485].

Example 179
6-Chloro-1-methyl-2-{5-[(2-pyrrolidin-1-yl-ethylamino)-methyl]-pyridin-3-yl}-1H-indole-3-

carbonitrile
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6-Chloro-2-(5-formyl-pyridin-3-yl)-1-methyl-1H-indole-3-carbonitrile (Example 126) and
2-pyrrolidin-1-yl-ethylamine are processed according to the method described in
Example 170 to give 6-chloro-1-methyl-2-{5-[(2-pyrrolidin-1-yl-ethylamino)}-methyl]-
pyridin-3-yl}-1H-indole-3-carbonitrile. The free base is taken up in 4M HCI in dioxane,
concentrated in vacuo, dissolved in water and lyophilized to give the HCl salt. 'H NMR
(400 MHz, DMSO-ds) & ppm (HCl salt) 1.83 - 1.93 (m, 2 H), 2.04 (br. s., 2 H), 3.06 (br.
s.,2H), 3.50 (br. s., 2 H), 3.54 -3.60 (m, 2 H), 3.66 (br. s., 2 H), 3.84 (s, 3 H), 4.43 (br.
s.,2H), 7.39 (dd, J=8.6, 1.8 Hz, 1 H), 7.75 (d, J=8.3 Hz, 1 H), 8.01 (d, J=1.5 Hz, 1 H),
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6-Chloro-2-(5-formyl-pyridin-3-yl)-1-methyl-1H-indole-3-carbonitrile (Example 126) and
1-methanesulfonyl-piperazine are processed according to the method described in
Example 170 to give 6-chloro-2-[5-(4-methanesulfonyl-piperazin-1-ylmethyl)-pyridin-3-yl]-
1-methyl-1H-indole-3-carbonitrile. "H NMR (400 MHz, DMSO-ds) & ppm 2.55 (t, J=4.5
Hz, 4 H), 3.14 (t, J=4.5 Hz, 4 H), 3.30 (s, 3 H), 3.72 (s, 2 H), 3.80 (s, 3 H), 7.36 (dd,
J=8.5,1.9Hz, 1 H),7.72 (d, J=8.3 Hz, 1 H), 7.96 (d, J=1.5 Hz, 1 H), 8.06 (t, J/=2.0 Hz, 1
H), 8.73 (d, J=2.0 Hz, 1 H), 8.80 (d, J=2.0 Hz, 1 H). HRMS (ESI) m/z 444.1265 [(M+H)"
Calcd for CyHasCINs: 444.1261].

Example 181
(a) {1-[5-(6-Chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]-piperidin-4-yl}-

carbamic acid tert-butyl ester

N
/ N N
— /\:>7}/-—o
= J )L
Cl N\ N

6-Chloro-2-(5-formyl-pyridin-3-yl)-1-methyl-1H-indole-3-carbonitrile (Example 126) and
piperidin-4-yl-carbamic acid tert-butyl ester are processed according to the method
described in Example 170 to give {1-[5-(6-chloro-3-cyano-1-methyl-1H-indol-2-yl)-
pyridin-3-ylmethyl]-piperidin-4-yl}-carbamic acid tert-butyl ester. MS (ESI) m/z 480.1
(M+H)".
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Eyaccia,er (a)

(R -3-1[5-(54:dorci-13--ramL-1.-nettqgl - THi kadz4-2-vii,-oitirid
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(2702 oromi OB BN ) s on o y-Clik B8 1648Th. Mp- NaBHOCN (2. 42 ol /g,
0.200 g, 0.484 mml) is added. After another 46 h and PL-benzal dehyde (1.8
mml /g, O. 268&, 0.482 mmol) is added and after another 8 h, the mxture is
filtered olids are washed with THF. After evaporation of the
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(m 2 H, 1 , 2.50-2.57 (m 4 H, 2.66-2.76 (m 2 H),
3.10-3.20 ( (8, 8. B .95 (br. s., 2 H, 7.37 (dd, J=8.6, 1.8
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(S)-3-amino-pyrrolidine-1-carboxylic acid tert-butyl ester are processed according to the

- 13mthy1- 1H i ndol- 2-y1) - pyri di n- 3-yl met hyl ] - ami
Zid tert- butyl ester is processed according to

method described in Example 170 to give (S)-3-{[5-(6-chloro-3-cyano-1-methyl-1H-indol-
2-yl)-pyridin-3-ylmethyll-amino}-pyrrolidine-1-carboxylic acid tert-butyl ester. MS (ESI)
m/z 466.1 (M+H)".

(b) 6-Chloro-1-methyl-2-[5-((S)-pyrrolidin-3-ylaminomethyl)-pyridin-3-yl]-1 H-indole-3-

carbonitrile
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366.1495 [(M+H)" Calcd for CyoH21CINs: 366.1485].

Example 183
6-Chloro-1-methyl-2-[5-(4-methyl-3-0xo-piperazin-1-ylmethyl)-pyridin-3-yl]-1H-indole-3-
carbonitrile

N .
NIV S
Cl N\ \ N

6-Chloro-2-(5-formyl-pyridin-3-yl)-1-methyl-1H-indole-3-carbonitrile (Example 126) and
1-methyl-piperazin-2-one are processed according to the method described in Example
170 to give 6-chloro-1-methyl-2-[5-(4-methyl-3-oxo-piperazin-1-ylmethyl)-pyridin-3-yl]-
1H-indole-3-carbonitrile. "H NMR (400 MHz, DMSO-ds) 5 ppm 2.70 (br. s., 2 H), 2.82 (s,
3 H), 3.09 (s, 2 H), 3.29 (dd, J=11.0, 5.4 Hz, 2 H), 3.73 (s, 2 H), 3.80 (s, 3 H), 7.36 (dd,
J=8.6, 1.8 Hz, 1 H), 7.72 (d, J=8.3 Hz, 1 H), 7.96 (d, J=1.5 Hz, 1 H), 8.09 (s, 1 H), 8.74
(d, J=2.0 Hz, 1 H), 8.81 (d, J=2.0 Hz, 1 H). HRMS (ESI) m/z 394.1437 [(M+H)" Calcd for
C21H21CINsO: 394.1435].

Example 184

(a) (R)-3-{[5-(6-Chloro-3-cyano-~1-methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]-amino}-

pyrrolidine-1-carboxylic acid tert-butyl ester
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6-Chloro-2-(5-formyl-pyridin-3-yl)-1-methyl-1H-indole-3-carbonitrile (Example 126) and
(R)-3-amino-pyrrolidine-1-carboxylic acid tert-butyl ester are processed according to the
method described in Example 170 to give (R)-3-{[5-(6-chloro-3-cyano-1-methyl-1H-indol-
2-yl)-pyridin-3-ylmethyl]-amino}-pyrrolidine-1-carboxylic acid tert-butyl ester. MS (ESI)
m/z 466.11 (M+H)".

(b) 6-Chloro-1-methyl-2-[5-((R)-pyrrolidin-3-ylaminomethyl)-pyridin-3-yl]-1H-indole-3-

carbonitrile

H H
£>|//4/_C<N
\ t\
Cl N \ N/ N

\

(R)-3-{[5-(6-Chloro-3-cyano-1-methyl-1H-indol-2-yi)-pyridin-3-ylmethyl}-amino}-
pyrrolidine-1-carboxylic acid tert-butyl ester is processed according to the method
described in Example 178b to give 6-chioro-1-methyl-2-[5-((R)-pyrrolidin-3-
ylaminomethyl)-pyridin-3-yi]-1H-indole-3-carbonitrile. "H NMR (400 MHz, DMSO-ds) &
ppm 1.52-1.61 (m, 1 H), 1.79-1.88 (m, 1 H), 2.70 (dd, J=11.2, 3.9 Hz, 1 H), 2.75-2.82
(m, 1 H), 2.86 (dd, J=11.1,5.8 Hz, 1 H), 2.90-2.98 (m, 1 H), 3.14-3.21 (m, 1 H), 3.39
(br.s.,2H),3.79 (s, 3H),3.83 (s, 2 H), 7.37 (dd, J=8.3, 1.8 Hz, 1 H), 7.72 (d, J=8.6 Hz,
1H), 7.96 (d, J=1.5 Hz, 1 H), 8.10 (t, J=2.1 Hz, 1 H), 8.74 - 8.77 (m, 2 H). HRMS (ESI)
m/z 366.1486 [(M+H)" Calcd for CyoH21CINs 366.1485].

Example 185

6-Chloro-1-methyl-2-{5-[(1-methyl-piperidin-4-ylamino)-methyl]-pyridin-3-yl}-1H-indole-3-

carbonitrile

) H
DE&C{N
\ __ O
/
Cl N\ \ N N\
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:3-tilnydrodsLi rr itrdifkihrt reLlti Ir-psri ruff- thyl-1Hi n

dol e- 3- caM820p9/136#62 | e (8.98 g, 8.89 arradil ethadde (2@rIakiew/isTazi ne
(12.10 m.. 378 mind( and the reactida mxture is stirred overni ght The
;lure I's then tire-get ardefte::mlds -arucearged with ethWa\cetaS. The
Virate tally concentrated to -renpbve etnyi aurdce. 4i Rith.aqcreour
tpet "?2JrnYL?rc ueo us mixture )8 -vvastIBO *Wi-rei re trquerocra 'rare,

r.otr runrovélsam.onr&afbmo\hwl éﬁdfmxaw.amb@%ﬂwhmhaﬁme Bichboflitdé i drair-eu

talrlwthrlce The aid ar omet har'i e rac ried aver rtra281/494 and
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o o e e gl o FRATE

2- - 15- adi addedveftdr anatyier 48 t and Pl)- bérxz&]kﬁ;)wyd’d’udﬂajmmollg 0.468 g, 0.482 mmol) is

ighlL-:2111r1r 1 P rbo 16 2f o ry -err
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react 7 i Ssihd £68 ok 8 2%k ARG 84BY SRS 1O Bbo oI HEREAN:

concentrated iR vacu ue'is a phase ?—ipLO W th
) (bodge methyl-2-{5-[(1-methyl-piperidin-4-ylamino)-methyl]-pyridin-3- yI} 1H-indole- 3 carbonitrile

as a gum which is triturated with 1M HCI in ether to give the HCI salt. "H NMR (400
MHz, DMSO-ds) & ppm (HClI salt) 1.46-1.66 (m, 2 H), 1.93 - 2.04 (m, 2 H), 2.50-2.57 (m,
4 H), 2.66-2.76 (m, 2 H), 3.10-3.20 (m, 2 H), 3.80 (s, 3 H), 3.95 (br. s., 2 H), 7.37 (dd,
J=8.6, 1.8 Hz, 1 H), 7.73 (d, J=8.6 Hz, 1 H), 7.98 (d, J=1.8 Hz, 1 H), 8.16 (s, 1 H), 8.79
(d, J=2.0 Hz, 1 H), 8.80 (d, J=2.0 Hz, 1 H). HRMS (ESI) m/z 394.1804 [(M+H)" Calcd for
CaoH25CINs: 394.1798].

Example 186
(a) 2-(5-Bromo-pyridin-3-yl)-methanol
Br

l\
N~

OH

A flask is charged with 5-bromo-pyridine-3-carbaldehyde (5.0 g, 26.1 mmol) and
methanol (200 mL) and cooled to 0 °C. Sodium borohydride (2.99 g, 78.23 mmol) is
added and the reaction is stirred at room temperature for 2 h. The solvent is removed in
vacuo. The residue is redissolved in dichloromethane and washed with water twice. The
combined aqueous layer is saturated with sodium chloride and extracted with ethyl
acetate. The combined organic layer is dried over sodium sulfate and concentrated in
vacuo to afford 2-(5-bromo-pyridin-3-yl)-methanol as a solid. MS (ESI) m/z 189.9
(M+H)"

(b) 2-(5-bromo-pyridin-3-ylmethyl)-isoindole-1,3-dione
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water thrice. The organic layer is dried over sodium sulfate and concentrated in vacuo to

give a residue which is purified by silica gel flash chromatography (heptane-ethyl
acetate, 1:1) to afford 2-(5-bromo-pyridin-3-ylmethyl)-isoindole-1,3-dione as a solid.
MS (ESI) m/z 319.1 (M+H)".

(c) 2-[5-(6-chloro-1-methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]-isoindole-1,3-dione

N o (0]
cl N\ \ N/

6-Chloro-1-methyl-indole-2-boronic acid and 2-(5-bromo-pyridin-3-ylmethyl)-isoindole-
1,3-dione are processed according to the method described in Example 100 to give 2-[5-
(6-chloro-1-methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]-isoindole-1,3-dione. MS (ESI) m/z
402.1 (M+H)".

(d) 6-chloro-2-[5-(1,3-dioxo-1,3-dihydro-isoindol-2-ylmethyl)-pyridin-3-yl]-1-methyl-1H-

indole-3-carbonitrile

O
N
/@E/é/_d\r\;lj
N - (e}
cl N \N/

\
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The organic layer'is washed vs.1l). water once and the anmrtzleurys 'layer is

basr; rj edrd Qsolution of 6-chloro-2-[5-(1,3-dioxo-1,3-dihydro-isoindol-2-ylmethyl)-pyridin-3-yl}-1-
methyl-1H-indole-3-carbonitrile (8.96 g, 18.89 mmol) in ethanol (200 mL) is added
hydrazine (12.10 mL, 378 mmol) and the reaction mixture is stirred overnight. The

mixture is then filtered and the solids are washed with ethyl acetate. The filtrate is
partially concentrated to remove ethyl acetate. 1M aqueous HCl is added, and the
aqueous mixture is washed with EtOAc. The aqueous layer is then basified with 4M
aqueous NaOH and extracted with dichloromethane thrice. The dichloromethane
extracts are dried over Na,SO. and concentrated in vacuo to afford 2-(5-aminomethyl-
pyridin-3-yl)-6-chloro-1-methyl-1H-indole-3-carbonitrile as a solid. MS (ESI) m/z 297.0
(M+H)"

(f) Propane-2-sulfonic acid [5-(6-chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-
ylmethyl]-amide

H
N
AY
"S\\ <
Oo

A flask is charged with 2-(5-aminomethyl-pyridin-3-yl)-6-chloro-1-methyl-1H-indole-3-

Cl N\

carbonitrile (0.075 g, 0.253 mmol) and dichloromethane (2 mL). Isopropylsulfonyl
chloride (0.031 mL, 0.278 mmol) and triethylamine (0.071 mL, 0.506 mmol) are added
and the reaction is stirred at room temperature overnight. The reaction mixture is
concentrated in vacuo. The residue is purified by reverse phase HPLC with Xbridge
Shield RP18 column and a 0.1% aqueous NH,OH in acetonitrile gradient to afford
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Cing 41x/i atToeticr 1-1raiirS ant -eXrcerdre-lu't/iittri 1.1 Rbirowreb PR
ft *bri'1l(56. R 71/4217? hirRa. h | aronetrare tradireni:rs-W-ea -?) (tui
az: di um dMO 2009/156462( 2nrcceitafew . iv., rsazm, *a, for®ca/ErRswdam4at hl et e
porifled by reverse-phase HPLC to afford 2-iam.90: hanesidtar(ict acki

i fi-(6-adaro-3-cyaaan-|-ne.thy4 Hniadal -2-yil hpyridip-3-yilmatikl)4)- mde
as a solid. 1H V\AR(400 VHz, -V\DO) b pprir) 3.12 (S, J=6. 8 .1-.1z, 9 hi),
3. 9q ==e))1rici,-Liki,"b9.4t'co,t?Ala., 1. Ft 1717 |z, 1 , 778(d
J=1.5 Hz,prdpdie.2- SuifbSlio b 5 E:hlbi%r?) éya%hr%bth&e I—Zﬂadbi)z |Bp>rrrd1r23g|n4é¥hy|H) MRVS
(ES2K) fi aI z404 094411, Mt 9481. ExavVre
ARiD NI, arN_aasasohd HNMR 4OOMHz MeOD 6ppm140 d J—68Hz 6H),325-3

lfe}3 h}’} )\(ﬂ,ﬁmﬁs.gm(é,@][klm $.6b_(9mtl-|r|:),07.88(dt[_Uﬂgl.e,d’r.QHu)‘)FIQJ,. @i 9.6 . + vim
efbv/fra rni da r

2. (5- am OB A5y £ 9. 75 C6 AT Bl T Hy VLB A e FBMS Eoni ¢ 1 o
( Exanpl e h86@©3.0091(8+4)" CalGiBr Crobh ClNydS A E@0a96pnet hane (2 ml).

Di et hyl am nosul famoyl chloride (0.072 g, 0.419 mml) and triethylam ne
(0.100 nm, 0.699 mol ) are added and the reaction is stirred at room

t enper at ub@npletd ght . The reaction m xture is concentrated in vacuo and

t he resi I-S. i r RP18

col urm arti24 o s e B BN b by B LB b

N, N- di et tﬁrvlﬂmhy[]@n(t& chl or o- 3-cyano- 1- net hyl - 1H—| ndol - 2-y1) - pyri di n- 3-

yl methyl]-sul fam de as a solid. 1H INIMR (400 MHz, MeOD) 5 ppm 1.20 (t,
J=7.1 Hz, 6 H), 3/B0 (q, 7.1 Hz, 4 H, 3.83 (s, 3H, 4.35 (s, 2 H, 7.38
(dd, J=8. 6, , % 71 (d, J=8.6 Hz, 1 H, 7.77(d, J=1,5 Hz, 1 H),
8.17(t, J= 8079 \dd, J=3.7, 2.1 Hz, 2 H. HRVS (ESI) nfz
432.1278 [ or 0HR23CI N502S:  432. 1261] Exanpl e 190

5- (6-chl oro- 3-cyaho- 1Hi ndol - 2- yl) pyr| di n- 3-yl net hyl] - Carbam ¢ aci d et hyl
ester o o Cl A flask is char

2- ( 5- anmi Nt RIOMSY - ElYfH*lfB?ﬁy'(DJﬁ OSLOé%ﬂthﬂQShdeéM*m STACAFE® EX3MmPar bonitril e

(Exanpl e ﬂs%@?an(pZ iQerﬂJor&eiﬁéﬁeM@rhy) clﬂ&%eﬂéré'ﬂ d%é@s!&ta'&é‘&@ln@‘ﬂo He)methd Y|
chl or of or nat e and triethylamne (0,100 nL, 0.675

L) i cHERaRRA 1 RASTHE BBCIR OB 4 4 BbPrr LB AR RO S 1 o 10 i n.
The r eactdyaRoNinxdthyl 4 I—HEdcﬂQl%ﬂ)%’}InﬁmtEyiniefhyl]@m.aHId\II‘T/IRQ4(D(EI$IHd,Uﬁe®B) purified

R o BB T 5920 50 L, T3, 561985, 5,9, aveous

chl or o- 3-TyahJ/388 iHxd o 1,2~ 38L(d; Pyr.8 diznt B3, Bl 188t byl Bdder, hat) &8ad, d=20hyl ester

| , 3.83 (s, 3
. 005 Ty THLBYE GRSV 1 RS E‘@%&Zﬁ%(o%mﬂaﬁ’f Seg Vs 3%
7.71 (d, QwB8uB.MF,SQ: #43.056676 (d, J=1.5 Hz, 8.09 (t, J=1.9 Hz, 1 H),
8.73 (d, J=2.0 Hz, 1 H), 8.78 (d, J=2,0 Hz, 1H).HR|\/B(ESI)rT123691125

[ (MtH) + Cal cd for Cl19H13ClI Nd02: 369.1118]. 009/ 156462PClI TEEZ999/i 157-94
Example 188

(a) 2-(1,3-Dioxo-1,3-dihydro-isoindol-2-yl)-ethanesulfonic acid [5-(6-chloro-3-cyano-1-

methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]-amide

N
I

§ 0
A
— /S
(o}
bW b\
Cl N N
\ o

A flask is charged with 2-(5-aminomethyl-pyridin-3-yl)-6-chloro-1-methyl-1H-indole-3-
carbonitrile (Example 186e, 0.050 g, 0.160 mmol) and dichloromethane (2 mL). 2-(1,3-
Dioxo-1,3-dihydro-isoindol-2-yl)-ethanesulfonyl chloride (0.068 g, 0.239 mmol) and
triethylamine (0.045 mL, 0.319 mmol) are added and the reaction is stirred at room
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vie 1-91

ra- H j naaWVé: 20U HornAri | e

-chl or o- 3-cyano- 1H-i ngol- 2- A-pyridin: 3-ynett1lyli - vat oam t

prod-ease:| acarding |o The nethod described in mp | e i92-- t2 ge

[ 5-46-cht - ci nSccoalc- | H AsS1- 2-yD-pyy3d.i.9-3-Artietbycl-cathar.o.it-

plorty'l

B.78 id,

-wire
Troy wgro Ny H \)-4, =59-Th'"Pi -a mnomettyl-pyridin-2-y9-6-ch
; Exanpl e €) and N-prop4 chl or ;lCavER20G995294€

vsto tr62,\--4736110i *L, rown. Q 9R it., L=7, Hz_,3, 8 -1.74 -OM
2-(s, 3it, -4(-36eithi-1,6"1 Aci72, .3.8. (frift , i=8., 7 H, 1 H),

7.72."- aBefpbiatAd i 5. nhmltr% rb'éctljeh')rmxtﬁreLsU\/%SH%WlH‘\Q/ater“ar(odextr\écteamﬁth
5°0 RVS tES. 1)D3/7 353 12611-,10\71-H t' lcd for

c20lir- 4,\@@Qor0@8ti\fgqyg?:e gﬁﬂcgmgggd ordanic phase is separated. dried over sodium
(6-Cnl OWéiﬂfQﬁéaifh@-obndfe’m&behn dddub e bigd aZedhuepyrieh |@p3nﬂédttf}'€§ili&)agéﬁrd@ﬁn| ic add

2- Dt hoxy-et h ast e | -1C17
o aF epon AR I SRR s i DS Ao S Bdert &) and
3-nett- aws@ndqm-wkﬁtﬂmmfsurfmc Scid [53(6pehideo-Beby e -ahdiigy -t Bl-ihdd-2ndtdyeadin-3-

yimethyl]-amide as a white solid. MS (ESI) m/z 537.3 (M+H)".

(b) 2-Amino-ethanesulfonic acid [5-(6-chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-
ylmethyl]-amide

/) i
— .S
\ 0*% \_
cl N \ N/ 0 .
\

A flask is charged with 2-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-ethanesulfonic acid [5-(6-~
chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]-amide (0.065 g, 0.109 mmol)
and MeOH (4 mL). Hydrazine (0.069 mL, 2.183 mmol) is added and the reaction is
stirred at room temperature overnight. 2M aqueous HCl is added, followed by
concentration in vacuo. Dichloromethane is added and the mixture is filtered through
celite. The organic layer is washed with water once and the aqueous layer is basified to
using 4M aqueous NaOH and extracted with dichloromethane thrice. The combined
dichloromethane fraction is dried over sodium sulfate and concentrated in vacuo to
afford a residue which is purified by reverse-phase HPLC to afford 2-amino-
ethanesulfonic acid [5-(6-chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]-
amide as a solid. "H NMR (400 MHz, MeOD) & ppm 3.12 (t, J=6.6 Hz, 2 H), 3.29 (t,
J=6.6 Hz, 2 H), 3.84 (s, 3 H), 4.49 (s, 2 H), 7.38 (dd, J=8.6, 1.8 Hz, 1 H), 7.73 (d, J=8.6
Hz, 1 H), 7.78 (d, J=1.5 Hz, 1 H), 8.19 (t, J=2.1 Hz, 1 H), 8.81 (d, J=2.3 Hz, 1 H), 8.82 (d,
J=2.3 Hz, 1 H). HRMS (ESI) m/z 404.0944 [(M+H)" Calcd for C1gH:¢CIN5sO,S:
404.0948].

Example 189
N, N-diethyl-N'-[5-(6-chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]-sulfamide
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fry, Exanpli Tga tvgke 54,6,--ctirst-3-cyn no- f-nettlyi- f
Hirtdoe-2-yttrgyniliti-3- rlnmethyli-carharr,apid 2-7-Rthoxya; z-Tra

ar, , a-i soM 200132 (4%veCUi pm 3.371s. 3 Fl), 3.-513 -PCI/EFR009/051942 H; (.
3763 Is, "3'H), 4.14 - Im ' 4lbet, its, 2 'H), 7.38 (dd, J=8.13, 1.8 Hz,
1'017.72 (o, J=8.13 Hz,"1 '"Rh-7 71110, S--1.--Siriz,41Y1?),1.).416/ (0,11
H, 8,14 td, dr-2.0 Hz, I HA (d, 1=2.6 Hz, | h5 HRVS freVvz 399.'112211
((M+ Cal.cd for 11-1-"4-1121. 01N4C1/ 4 &dna 12241

009/ 156461- PCTl ar 26" 59i titc7Wiple 193

Chl or o- 3- cyano- | - r - 115-wi dM231 mapeareuerifts-at ;uthulist.

f-tnethri-Hr R é?’t‘(y trtiaavatVe el and isobuttl cittorofainite
are wocesged~at [ o #2,9 -nelba d ,das,nia,t1J1) inp% Val to

gbm546 triattp- 2\ cl aw, 4- 6eathy 1-1. H—Nblcg 2 yl),.4. -wittio-3-ylnettlyl0-
mmc add "lstall -egret ''161-11 fRYPd tl t5r-691 11 2517I et 5-2.01 (m
11-4), -3fiegkis gharger ‘w@?@ aminggnethyl-pyridin3- y'%'ﬁ -chlogo-T-quedfivk THindoje-gp, 727

te6), /.., darddnjttiie,(Example R64)90,03 g)0249dnlﬂol) andfdighlordméthane @=hL)8 Hz, 1 H 2,78

ég; 13'13%,[5' thlP-ftZB] rg)sv}*aé’gpy%onf§b)07%70 E?Q mmo gnﬁ triielztr(l:ﬂarai%(re( . &?mﬂ 31N402:

(6-C tt ar@e myai)rage dddeatamgtthe rléattmda$ sﬁ—lpe@dat faamn thhpedatureloyerbjght. Gh2. t hat ol e. n

| f ( \5N lb\sorrg]a@ﬁ)wrﬁlxtu é f onc§ntr%te%m \f'ﬁc the r?3|du is Ra”f{ed byéever%%%rﬁsre dlie
| - Exant i r!éPll(B@ﬁbl Xandt;el Shield E\H18©hlumlamldm 6.18e w@oesgélmlz(m aawtathitnlg f o t he

t ho-d-o f / d
"sopr op: (T Pt gy BE AL C?**'o“?@' %9"847*‘?“6%"’%'3 (2D RRATS T 5
H, 4,42 Ml@ethzlﬂ-iyulfamlmas a seildgleMﬂRi QOHWHZ Me D PRP &. 2@1&5{’67112*2 6. '6). 1

7/1 (d, J|=r)83@@ &2"-711 ) 4%) §§3f(éieH1¢é5%s 'dZH 7%8g6d 6:489 § o7 er .
56, 6- 2, s B85 10 {](mm+

ESI
Cal cd for’- @@Jﬁ@dzw&w 7@78@ 4_'—217%]42 1Hl|) 8.17 (1, J—2 1 ﬁz 1H), 8.79 (dd, J=3.
2.1 Hz, 2 H). HRMS (ESI) m/z 432.1278 [(M+H)" Calcd for C2oHzsCINsO.S: 432.1261].

Example 190
5-(6-chloro-3-cyano-1H-indol-2-yl)-pyridin-3-ylmethyl]-carbamic acid ethyl ester
0
—
N >__o
Il N
_/ H
kW
Cl \

A flask is charged with 2-(5-aminomethyl-pyridin-3-yl)-6-chloro-1-methyl-1H-indole-3-
carbonitrile (Example 186e, 0.100 g, 0.349 mmol) and dichloromethane (4 mL). Ethyl
chloroformate (0.055 g, 0.506 mmol) and triethylamine (0.100 mL, 0.675 mmol) are
added and the reaction is stirred at room temperature for 10 min. The reaction mixture is
concentrated in vacuo and the residue is purified by reverse phase HPLC with Xbridge
Shield RP18 column and a 0.1% aqueous NH,OH in acetonitrile gradient to afford 5-(6-
chloro-3-cyano-1H-indol-2-yl)-pyridin-3-ylmethyl]-carbamic acid ethyl ester as a solid.
"H NMR (400 MHz, MeOD) & ppm 1.28 (t, J=7.1 Hz, 3 H), 3.83 (s, 3 H), 4.15 (q, J=7.1
Hz, 2 H), 4.48 (s, 2 H), 7.37 (dd, J=8.6, 1.8 Hz, 1 H), 7.71 (d, J=8.6 Hz, 1 H), 7.76 (d,
J=1.5Hz, 1 H), 8.09 (t, J=1.9 Hz, 1 H), 8.73 (d, J=2.0 Hz, 1 H), 8.78 (d, J=2.0 Hz, 1 H).
HRMS (ESI) m/z 369.1125 [(M+H)" Calcd for C1gH1sCIN,O,: 369.1118].

191



Exanpl e 195

1-[5-(6-Chl oro-3-cyano- 1-net hyl- 1H i ndol- 2-y1) - pyri di n- 3-yl net hyl ] - 3- et hyl -
urea o Cl WI2089/86te?t i on of PCT/EP2009/057947

2- (5-am nonet hyl - pyri di n-3-y1)-6-chl oro- 1- net hyl- 1Hi ndol e- 3-carbonitrile
(Exanpl e 186e, 0.100 g, 0.337 nmol) in dichloromethane (3 nL) is added
ethyl isocyanate (0.030g, 0.422 mol) and the reaction is stirred at room
tenperature for 45 mn. The m xture is then washed with water and extracted
wi t h di chl oronet hane tw ce. The organic phase is concentrated in vacuo to
give a residue which is purified by reverse phase HPLC with Xbridge Shield
RP18 col RIS 0. 1% aqueous NHAOH in acetonitrile gradient to afford
145- ( 6- clbqe-ehBrey-aytamoltHIREHbYL |9.byrldnd@§em?etwn)camérrm@lwd Bropyl ester

yl nmet hyl ] -3-ethyl -urea as a sof 1H NI\/R (400 MHz, MeOD) 5 ppm 1.14 (t,
J:7.2Hz,3H),3,\20(q,§_ ,382(5 3H) 4.52 (s, 2 H, 7.38
(dd, J=8.3, 1.8 ;1 : ?1(d J .6 Hz, 1 H, 7.76 (d, J=1.5 Hz, 1 H),
8.08 (t, J=2. 73(d J20Hz 1 H, 876 (d, J=2.3 Hz, 1 H).
HRVE ( ESI) 18 [(I\/H—I)f Cal cd for 0191-119CI N50: 368. 1278] . Exanpl e
196

1-[5-(6- Al or 0- 3- byano 1-nmet hyl - 1H i ndol- 2-y1)-pyridin-3-yl methyl]-3-isopro
pyl -urea To a sol ution of

2- ( 5- am rfheampPmptiykHRINAINS-y H§-cBlosh 1 -Biedhyt Hdndelet 3-cptbpritite €Xamelgr bonitril e
(Exanpl e ﬂs%@?an(pNQ)%ygchl&of%%at@ﬁPé ﬂ)robébsgb ﬁ&d?(ﬁlﬁ’gtﬁ"%tth@ﬂ\%tr(o% d¥srided idded

i sopropyl i socyanat e reaction is stirred at
room t enpereatilg G t@rg'V&Ef51(ﬁ3 ﬁh'o"Pr'?ECWﬁn?ﬂl'ﬂ"@d‘i"sz K i dReds HEG U HCAOREY@r - and
extract edadi prapglicsial a5 03B PENNRI(AEH MAREVEDDR bSmRITASE J=3.3¢@NgeNtrated in

Cr ashos obEY bah (8 bRl ThE) S B ?ﬁeﬁ%“éfkﬁoza@@%ﬁc%g'tate

chl or o- 3-tyaHRe- LHEtAyd:- H8-6 IHEIOIJJ-|)27WI)dpbtﬂ|5(1HzE]-13-| y$.0etthy+d 6 Bzj 'saPr oPyl - urea

| 4 3.76 -
o1 (m Gt RERC TR o SRR AT dE ES ngz.?é?@gw?# )
J=8.3 Hz, CéjccH)orconzom@mz 38311235Hz, 1 H), 8.08 (t, J=2.1 Hz, , 8.73 (d,
J=2.0 Hz, 1 H), 8.76 (d, J=2.0 Hz, 1 H). HRI\/B(ESI)rﬂz3821431[(M+H)

Cal cd for C201-121N50CI : 382. 14353. Exanpl e 197
1- [ 5- ( 6- Ctaomde B9t yano- 1- met hyl- 1H i ndol- 2-y1) - pyri di n-3-yl met hyl ] - 3-cycl oP

entyl -ur g 2.
2- (5- Ami ﬁi’ggmcwo - C¥an8|1nm§th§;|13H e % 3' 8y”dm 3tyl§neihyi]|ialrbnaénd 8(-:' -anr bonitrile
( Exanpl e f]ﬂgte@)y-%thﬁd estec| opent yl i socyanat e are processed according to the

Q,-\

met hod described in Exanple 196 po give

1-[5-(6-chl oro- 3-cyano- 1- @th)LlJ 1H i ndol-2-yl)-pyridin-3-yl nethyl]-

3-cycl opentyl -ureavas a so d) 1H NWMR (400 MHz, MeOD) 6 ppm 1.31 -1.54 (m
2 H, 1. 56- 168/m2 N 1.68- 1.78 (m 2 H, 1.86 - 2.13 (m 2 H), 3.83
(s, 3 H, 3.94.-44.09 H1H),452(s 2 H, 7.38 (dd, J=8.3, 1.8 Hz, 1
H, 7.72(d, . : cH, 7.77 (d, J=1.5 Hz, 1 H), 808(t,J20Hz,1
H)y, 8.72(6; 2.0 Hz,“~N H), 8.76(d, J=2.0 Hz, 1 H. HRMS (ESI)m z 408. 1591

[ (MtH) Cal cd for t22H23N50CI 408. 1591] Exarrpl e 198
Mor phol b
[ 5r E)GOCIhIr% n(rclgmgff%ll' ply?ldlntg%ﬁp O{Ondthryl 1|:-L|)|nd03I/er38?rgo%|tr|l%iExapﬁyl ] -ani de

To a sol ut&G@inam:d 3 -methoxy-ethyl chloroformate are processed according to the method

2-(5- | h I
(o A B GRS By R b L BB
mor phol i mémettlalﬂ b@fh?ﬂmcmldo? m@&momemzwter@szzs@hw NMENE0® MHat MeDandne (0. 056
m., 0. 405% B tﬁ )ta%arg%%t b2 |-|)53§:§ ’aﬁg @ﬁu@@m Sl pyer ni ght.

The m xtu xtracted w th di chl or orret hane

twice. Th@?’%fdg’aﬁT?cG phaté 18) drizdd W&Héd@hﬁ7§&¢ 45l @ Hnd oBdlftfated in
vacuo. Thg) seai QLI&ZIOSHiUWI-H f8¢d idpyl-é 0IHL 3 Hye HRMES I FA/ZBv8t1QaN FIMY)*

(di chl oropeth ne met ha to afford nmor phol i ne- 4- car boxyl i c acid

[ 5-(6- chi Grled tor re)r?e%gr%/zf i ndol-2-yl)-pyridin-3-yl et hyl kam de as a
solid. 1H NIVR(4OOM—|z MeOD) 5 ppm 3.41 -3.47 (m 4 H, 3.66 - 3.72 (m 4

H, 3.84 (s, 3 H, 4.55(s, 2 H, 7.38 (dd, J=8.5, 1.9 Hz, 1 H), 7.72(d,
J=8.6 Hz, 1 H), 7.77 (d, J=1.8 Hz, 1 H), 8.11 (t, J=2.1 Hz, 1 H), 8.73 (d,
J=2.0 Hz, 1 H), 8.76 (d, J=2.0 Hz, 1 ¥2 MB (ESI) mz 410.00 (MH).



Exanpl e 199

N- 15- (6- Chl or o- 3-cyano- 1- net hyl - 1H i ndol- 2-y1) - pyri di n- 3-yl net hyl ] - but yram
de 0 TY0208%15¢#420n of PCT/EP2009/057947

2- (5-am nonet hyl - pyri di n-3-y1)-6-chl oro- 1- net hyl- 1Hi ndol e- 3-carbonitrile
(Exanpl e 186e, 0.060 g, 0.202 nmol) in dichloromethane (2 nlL) is added
butyryl chloride (0.024 g, 0.222 mmol) and triethylamne (0.056 nL, 0.405
nmol ), and the reaction is stirred at roomtenperature for 30 mn. The
reaction mxture is diluted with dichloronethane and washed with water. The
organic layer is dried over sodiumsulfate and concentrated in vacuo. The
resi due i%"—f’&ﬂlﬁ—?—?—fbd by silica gel flash chromatography

(dichlor OEﬁlf@i—d)lﬁ‘lﬁﬁrS’fﬁi'tafih@moﬂneth§cl91I—]-)ndbI02-§\I\5-f)¢rro!i5n-3-y|methyl]-carbamic acid isobutyl

N-[ 5- (6-chl or o- 3-cyano- 1- net hyl - 1H-i ndol- 2-

y1) - pyri diS€"3-yI met hyl | - butyranlde as a white solid. 1H NVR (400 MHz, MeOD)
6 ppm 0.98(t, J=7.5 Hz, 3 5-1.77 (m 2 H, 2.29(t, J=7.5 Hz, 2 H),
3.82 (s, 3 H, 4.57 (s 2 /¥ﬁ§8 (dd, J=8.6, 1.8 Hz, 1 H), 7.72 (d, J=8.6
Hz, 1 H, 7.77 (d7 ﬁglol 8.09 (t, J=2.1 Hz, 1 H, 8.73 (d, J=2.0
Hz, 1 H), 8.78 ( . HRMS (ESI) mz 367.1327 [(WH)' Calcd for
C201- 120N40 3 : Exanple 200 009/ 156462PCl 7E112(1097i 157.94 T
ir-r2iiisptndte-1, 3-abre

iBtotrip-pytr l-et-tyibirb-tirert.rdrbdicenr6l' 72x-ernrQ |.8617?),
arrtili-ine.tbigripdallay iroritc -acW ate Triotre-sseti--at -orb Prg do
tthe in ff‘gﬁ' Nl%lnbﬁﬁ?rﬁrl pyrfd%ﬁﬁyl’) Bxch%%ﬁ-?netﬂyl-fﬂ-l‘]inad?e Bich@Rnitrile (Exafpid-

H4l-itlai L2-t19-o0irKkii1i?-3-yl hy.y-isaindoila-1,3-ditcvivii as a said.
f EE. 1) 36HHg) and isobutyl chloroformate are processed according to the method described in

G 15- 10/ tExadnsle 190 to\gnx!eaa te- @Wro 3Gatm Y ngthy-THI A1 20t yBbie R -nBRy-NI - 12 N
S P L e, I R LT dE RSB oo 0 Y 2068 2GSt 0 01 ve
1.85-2.01 (m, 1 H), 3.83 (s, 3 H), 3.89 (d, J=6.6 Hz, 2 H), 4.49 (s, 2 H), 7.38 (dd, J=8.6,
1.8 Hz, 1 H), 7.72 (d, J=8.3 Hz, 1 H), 7.77 (d, J=1.8 Hz, 1 H), 8.09 (t, J=2.1 Hz, 1 H),
8.74 (d, J=1.8 Hz, 1 H), 8.78 (d, J=2.0 Hz, 1 H). HRMS (ESI) m/z 397.1424 [(M+H)"
Calcd for Cy1H2CIN,O2: 397.1431].

Example 194
5-(6-Chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]-carbamic acid isopropyl
ester

N o)

/i

W

N

Cl \

2-(5-Aminomethyl-pyridin-3-yl)-6-chloro-1-methyl-1H-indole-3-carbonitrile (Example
186€) and isopropyl chloroformate are processed according to the method described in
Example 190 to give 5-(6-chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]-
carbamic acid isopropyl ester. '"H NMR (400 MHz, MeOD) & ppm 1.27 (d, J=6.3 Hz, 6
H), 3.83 (s, 3 H),4.48 (s, 2H), 4.88-4.94 (m, 1 H), 7.38 (dd, J=8.6, 1.8 Hz, 1 H), 7.72
(d, J=8.6 Hz, 1 H), 7.77 (d, J=1.5 Hz, 1 H), 8.09 (t, /1.9 Hz, 1 H), 8.73 (d, J=1.8 Hz, 1
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viamina RS a.snlid.. M5 (gSti, ne2_23.6.G& ("M HLi,11. (anote 201
-[5-(1-Methyl-1Hincl61l-2-0)-pytidin--3-yinmethyp-Qnanestifronarilide

: 45+1- Vet WA 2009/H6#Rdo1- 2- y11- pyri di n-3-yi | i gnel t nyer rt i rhca/Arhewos79ay e
"IPS. k1) -err ra ithan-tatiforryl cardide are _.proadssed wodning to the
met hod ktscrthed kr Exant .861 to ctiv.e

N-1,541-nmethyl -1Hindol-2-11."-pyrid(rt-3-gmtity(Fetha---stetta7vaimt 1H
?ii\VAR (400 MHz, MeOD) ppm 1,37 1=7.3 Hz, 3 H, 3.13 (q,.4 Hz, 2 H), 3.82
(s, 3 4.43 by8 (4 J=&& HP 1-th2HRNS (ESTH m/Z 393.1286 [(IP-H)CEAIEd for CiHLCIRLO,:
?rt,?alb,11Y-1"), 3 .416 'it, iti--9,20 Hz, 1 (H) 7.62 (d, J=7.8 Hz,

1bdi t 5=2.3PY12154 41491, 7. .)Fo' |, fr-'12Yrt, 1i %, 11, reo, J=2.0 Hz, 1 H).
HRVS (ESI) mz 319. 11288 yirbf+Hy Cal'tsd for G 7H2oht 302S: 330J27&2.

Exanpl e 2 N—LS-(l- Met hyl- 1H i ndol- 2-y1l) - py
di n- 3-yl %Q%Qﬁ—?—%‘ opr opyl sul f onam de o0; s11-K
C [ 5- ( 1- MefsagiCHIdloiRd@he-2 -rydihylay-indd -3y ytidinageyimgtratrsrshy-oeanpl e 200b) and
i sopropyl sul fonyl chlorideg ar/e_processed according to the nethod descri bed
in Exanpl e 186f taqygive N
N[ 5-(1- et hyl- 1H{i ndol- 2.y 1H- pyri di n-3-yl net hyl ] -i soProw sul fonam de. 1H
mH1. 40 (d, J=6.82 Hz, 6 H, 3.23 -3.32 (m 1 H),
3.83 (s, 3 2 H, 6.70 (s, 1 H, 7.09 - 7.17 (m 1 H, 7.27
(ddd, J=7 . Hz, H, 7.48 (d, J=8.3 Hz, 1 H, 7,63 (d, J=8.1 Hz, 1
H, 8. 11 (t, J=2.1 Hz, 1 H), 8.61 (d, J=2.0 Hz, 1 H), 8.71 (d, J=2.0 Hz, 1
H. HRVE (ES1) mz 344. 1431 [(M+H)+ Cal cd for C 8H22N302S: 344.1433].
Exanpl e 20232 s@luionef Brbamieroctipstqin-3nditghiere-1-methyl-1H-indole-3-carbonitrile
i _I ngoﬂi- g('EX%r}]pIBWBbéi,i m'régrgf,lfrmtrhﬁ/rh& tdﬂ@iﬂﬂéMbEtjr(@rﬁ@{@ rﬁlg) Oi% gdcﬁe'@'ddtﬂyl' Met hyl -1
i ndol- 2- -pyr i di n- 3- - e rni ne (Exanpl e an

P11 or SRTPRREE P Ga 4Rl ERD b BedenTioe Sndiho ZesrabHges e s 4fet nod
descri bedn1nnTlEe<ﬂ1Imire isltB6d whshegli with wat(ar alnnd extracted with dichloromelthane r;[wilce.
CCCtrifluoro-NI[5-(1-net -1Hindol - 2-y1) -pyridin-3-yl. -
et hanes U1 AR GRMEHE RVROATE nde ooty S st el S achng® by ¥edisa, (o
J=9. 6 Hz,phastlHPLE.vith Xtidgd Sbiell 218 dolddin and 84.1% AqiebusH,OHHp, 7. 23 (ddd,
J=7.7, 1. , , 4 A8 iz, o w28 (4, J=7. 8 Hz. .1 H), 8.04
(1] 3o it e it i Bafol S tpih S o2y - B8
(ESI) m zyI320yip83y-(idaris)a solal tINME (400 81Hz1 VEEBNS(RS: 1.34 (0. HE37Hz, 3

H), 3.20 (q, J=7.3 Hz, 2 H), 3.82 (s, 3 H), 4.52 (s, 2 H), 7.38 (dd, J=8.3, 1.8 Hz, 1 H),

7.71(d, J=8.6 Hz, 1 H), 7.76 (d, J=1.5 Hz, 1 H), 8.08 (t, J=2.1 Hz, 1 H), 8.73 (d, J=2.0

Hz, 1 H), 8.76 (d, J=2.3 Hz, 1 H). HRMS (ESI) m/z 368.1275 [(M+H)" Calcd for

C19H1QC|N50: 368.1 278]

Example 196
1-[5-(6-Chloro-3-cyano-1-methyi-1H-indoi-2-yl)-pyridin-3-ylmethyl]-3-isopropyl-urea

\

O
Il !
_ H
\
/
cl N\ \ N

To a solution of 2-(5-aminomethyl-pyridin-3-yl)-6-chloro-1-methyl-1H-indole-3-carbonitrile
(Example 186¢€, 0.060 g, 0.192 mmol) in dichloromethane (3 mL) is added isopropyl
isocyanate (0.027 g, 0.240 mmol) and the reaction is stirred at room temperature for 45
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Exanple 204 2,2,2-Trifluoro-ethanesulfoni C acid [5-(i -nethyl-I

H i ndol-2-yl)-pyridin-3-ylnethyl]-amde 009/156461P-Cl A726691tin. 774V Hi
r-N (_cot MO 2099156¢62- \bt t . e! , 11- 3-i ndc4-2-3(firgridr. - 2- 3CT/ERDQ9/057947
-thoiari-the (Exant 299b ass' orc-etresul v.!,4artr-al actnrovec ts
theS-rjJ"Jo ibed nole IBbtto Ove 2,2frifiuurc-elrrarre-sutorirc
atirerfulo-,ritetnyi-"MInel, RAL,-pr I n-3-yi methylka me -.11141QTR—i4V5
Mrrz, ROre"ortri) 76 -ppm 7.37,46AT .62 Hi, 4.44H), 6.E. Z-an 5 Hz-, H),

7,98- 7 'm%ZT@\fm)JturMsthgn ?@&He'dm%watenanﬁ eg(trﬁgfed wﬂ%d%hlé&fn*ethan%‘t\glcg Wi &ft
758k 1=7.8 fit, 1 H), 9. 9- 6 (d =2.0 hr 1"'"71= MI. 4

L11- W 1NVEe qQreasiphasess %me@t@t%fh@g’aew ttS?rg“@la ﬁf*ﬁugwﬁ 0628 @d§§<§>ﬁ¢ 9. -92111. )

ml E|26‘2i;35netﬁalﬁc5 Apr e@rp%ﬂ@rcfhshemmﬂp@n %t'dndjlng The solid is filtered to afford 1-[5-(6-

0 rci ee .

5 Co- chn S0P} o oo Aoy iREy ) arscsram Fineads peolc
"H NMR (400 MHz, MeOD) 5 ppm 1.17 (d. J=6.6 Hz, 6 H), 3.76 - 3.91 (m, 4 H), 4.52 (s,

2 H), 7.38 (dd, J=8.5, 1. 9 Hz, 1 H), 7.72 (d, J=8.3 Hz, 1 H), 7.77 (d, J=1.5 Hz, 1 H), 8.08
(t, J=2.1 Hz, 1 H), 8.73 (d, J=2.0 Hz, 1 H), 8.76 (d, J=2.0 Hz, 1 H). HRMS (ESI) m/z
382.1431 [(M+H)* Calcd for CaoHa4NsOCH: 382.1435].

Example 197
1-[5-(6-Chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]-3-cyclopentyl-urea

o
0 ,?‘H
H

(S

A\
cl N\
2-(5-Aminomethyl-pyridin-3-yl)-6-chloro-1-methyl-1H-indole-3-carbonitrile (Example
186e) and cyclopentyl isocyanate are processed according to the method described in
Example 196 to give 1-[5-(6-chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]-
3-cyclopentyl-urea as a solid. '"H NMR (400 MHz, MeOD) & ppm 1.31 - 1.54 (m, 2 H),
1.56 - 1.68 (m, 2 H), 1.68 -1.78 (m, 2 H), 1.86 - 2.13 (m, 2 H), 3.83 (s, 3 H), 3.94 - 4.09
(m, 1 H), 452 (s, 2 H), 7.38 (dd, J=8.3, 1.8 Hz, 1 H), 7.72 (d, J=8.6 Hz, 1 H), 7.77 (d,
J=1.5Hz, 1 H), 8.08 (t, /=2.0 Hz, 1 H), 8.72 (d, J=2.0 Hz, 1 H), 8.76 (d, J=2.0 Hz, 1 H).
HRMS (ESI) m/z 408.1591 [(M+H)" Calcd for CH23NsOCI: 408.1591].

Example 198
Morpholine-4-carboxylic acid [5-(6-chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-
ylmethyl]-amide

O / \
N
/l N>\_ "
H
N\ —
/
cl N\ \ N
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36¢c) is processed accorclioo to the nethod described k? E, yanpie | abe togie
t g-015 iloro-1 -nethyl-1 Hiadal-2-yl)-oyridin-3-yll-mathylarnine_ M

f ESI . nZz 2W 30p9/156462 PCT/EP2009/057947
3) 1445-1(16- V., Thoro=isrirefrifi-Viii7r6dra, Arti.)yifiirhno-InetbighricieiP
.2zi el noacri de. .. -1TatjA -41n-1T Itd 1-1-1?;rrp-cO

R3-7-3,14-%4b19 amtea w?-4-1. rn eirLans Sig riv
3hl oriteprocesse-orawortirogfc, +be. swayfi,; P. Exam ge_ 1R-hi give 11-05-

' 1/ 46- chltg #sdiufidnidrel 5Ja|#ﬂﬁk§ﬂﬁetl2y|% n&b(fsly@fe é"nlé(romrﬁét)»{yl fratnaablse&ﬂﬁsdm@al de
t HLVMPRI i | VI Hz, 9 4)

671 is 1 (Exgmplg 186¢ &13%9 @2012|mf1&0'1m@hm0'5@,hﬁ%e {2 TRk af%éd@ed @Othﬂ?elR 09 ti
J= |2213éé 4- fz:ézrgbn |6B&|dé3(©9)‘26@6662§’7ﬂd510f ahAQ9eteadm ngéod; giém’c_Zo 465 miﬂo’r)%zjg( gth
rilz ro-
i-aretri W ei%ci‘%{a‘aﬁt“ée(gafﬂomEGE’PFP%?W%O‘{Q{@% erﬁ“‘f‘%‘{%%ﬁ'é%ﬁf 8?"’Hl‘t|e isk ts
chart a- 7-Watai it étrabtewovitR dithblofetedindrieltwlcei 'dib’&g&ﬁl@bhaben@tlmd ovEhsddiurh, , r 4de
'EEgﬁpu%\6U?fa‘eééaélcrg%%e?]§'%%8Wéégh ﬁ%ehrgggﬁé”sfp%ﬂﬁlerg t%jye3|l|6% ?ﬁgasﬂ SBLERLLS

- nr ar db- ashrervatdgrapiy @xhlorerieth&i-mbthetdr th: t)ao afiord mdrpitdiihe-Aidartmayltc m ght and
t hen conc 5 1\ Jsofigd DCM ' 24
rn- U, andﬁ}%ﬁ%%ﬂ O?%%%{b fﬁemf %&2%?@(5)@}3 d“etmgwﬁleégg%l on T xture is
stirred at NMRrr0GMpizsM8OD) fiéplfnaﬁr412- 3147 ThehHk 8. owesnt (af vdt), 384%s,3L.10. The
esidue 13), ha6S0 24, a8 (REVS! 1 Yanhed D aLes He 9?771?1(% 9r1 nic toyer
dhea uver -sutlt on ‘csit refe frect -ation.

is. . 147, 4. e 841144 Y72 hHgel MY, I887§Hdc+‘rr20(? Hél 1n'dh§|76t 145 @P'ZIZ 1 H

Wo- | e rc(lEéBI,;[)g%b@g (il 171ripriolar’ Arnirlin,
yl met hyd- et hanesulfonam de. 1H MAR ODD MHz, I\/EQoh ppri? 1.38 J=7.3 . Hz,

Example 199
N-[5-(6-Chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-yImethyl]-butyramide

0]

P>
_(/ H

oA

\
To a solution of 2-(5-aminomethyi-pyridin-3-yl)-6-chloro-1-methyl-1H-indole-3-carbonitrile
(Example 186¢e, 0.060 g, 0.202 mmol) in dichloromethane (2 mL) is added butyryl
chioride (0.024 g, 0.222 mmol) and triethylamine (0.056 mL, 0.405 mmol), and the
reaction is stirred at room temperature for 30 min. The reaction mixture is diluted with
dichloromethane and washed with water. The organic layer is dried over sodium sulfate
and concentrated in vacuo. The residue is purified by silica gel flash chromatography
(dichloromethane-methanol, 19:1) to afford N-[5-(6-chloro-3-cyano-1-methyl-1H-indol-2-
yl)-pyridin-3-ylmethyl]-butyramide as a white solid. '"H NMR (400 MHz, MeOD) & ppm
0.98 (t, J=7.5Hz, 3H), 1.65-1.77 (m, 2 H), 2.29 (t, J=7.5 Hz, 2 H), 3.82 (s, 3 H), 4.57
(s, 2H),7.38(dd, J=8.6, 1.8 Hz, 1 H), 7.72 (d, J=8.6 Hz, 1 H), 7.77 (d, J=1.5 Hz, 1 H),
8.09 (t, J=2.1 Hz, 1 H), 8.73 (d, J=2.0 Hz, 1 H), 8.78 (d, J=2.0 Hz, 1 H). HRMS (ESI)
m/z 367.1327 [(M+H)" Calcd for CxH2N,OCI: 367.1326].

Example 200
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, 3.14 (q, J=7.3 Hz, 2 1-9. 3.8 45, 3 H), 4.431s, 2 H, 6.72is, 1 .h9,
7.12 idd, J=8.5, 12 E, 1 H; 7.54ra ,f=18 .Hz 1 .lify 759Xci .-:=BB .H7 1
.H B. | aMQ209%p5p4621 iz, 1 . H), 8 63 id, 11-1a, trl7la, PCT/EP2009/057947
171.=.cE9J),9?/7, 1B.4.11.8A9, 1015Hir ("Sr:lit-dr 17H19CIN332Z."' 1 udT. QT.
xanpl e 207
[-[5-(6-Chloro-1-nethyl-1Hindol-2211i-ovridin-3-ylnethvit-isopropyisuffona
mde j cr\ /rNcd =\ "

N45- (6- Cyapp.p5- @1‘IOT8fh MH thidol- 2. Slé»yr%ml By IBAInddiddh Bo@day r ami ne ' Exanpi e

205di and wrtsn; rsch’> nJl(lJ a nr..nrmasesf. artonrsliori to_ the. _
m et hod. descrl bed |n rrple 186f to give
N-[ 5-(6- chlorolnethyl -2-yll-pyritin-3-v,imerhyit:

i sopropyi sttlionar n| VER1411U-M—Iz , 1N\71e-Orj,)-0 ,opm 1:5 Id.
] =13: blHz, \H| m 1 H, 3.76 (s, 3 H, 4.40(s, 2 H), 6 67 (d,
J=0.6 Hz, 7/ddoJ84 1.8 Hz, 1 H), 7.49 (d, J=1.6 Hz, 1 H),

7.55 (d, J85\Hz 1H) 8.06 (t, J=2.0 Hz, 1 H), 8.58 (d, J=1.9 Hz, 1 H),
8.66(d, J=2.0 Hz, 1 . HRVB (ESI) mz 378.1036 [(M-H)i Cal cd for
C13H2I c |\2}(§2i3ron3)7;3/r@043aylmeﬁpy&nq@ir@o®e’83 -dione (Example 186b) and 1-methyl-indole-

G, G C T £ b allolans biRosiueaEoschaig tdwd rbihdd bl Exavbib dodicigivd met hy! 1 -
2-[5-(1-methyl-1H-indol-2-yl)-pyridin-3-yimethyl}-isoindole-1,3-dione as a solid. MS (ESI)

m/z 368.09 (M+H)".

(b) C-[5-(1-Methyl-1H-indol-2-yl)-pyridin-3-yl-methylamine

NH,

ban

4
N N
\
2-[5-(1-Methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]-isoindole-1,3-dione is processed
according to the method described in Example 186e to give C-{5-(1-methyl-1H-indol-2-
yl)-pyridin-3-yll-methylamine as a solid. MS (ESI) m/z 238.06 (M+H)".

Example 201
N-[5-(1-Methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]-ethanesulfonamide
H

N,
:S
\ o~

\

C-[5-(1-Methyl-1H-indol-2-yl)-pyridin-3-yl]-methylamine (Example 200b) and
ethanesulfonyl chloride are processed according to the method described in Example
186f to give N-[5-(1-methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]-ethanesulfonamide. 'H
NMR (400 MHz, MeOD) & ppm 1.37 (t, J=7.3 Hz, 3 H), 3.13 (g, J=7.4 Hz, 2 H), 3.82 (s, 3
H), 4.43 (s, 2 H),6.70 (s, 1 H),7.01-7.18 (m, 1 H), 7.20 - 7.36 (m, 1 H), 7.48 (d, J=8.3
Hz, 1 H), 7.62 (d, J=7.8 Hz, 1 H), 8.10 (t, J=2.1 Hz, 1 H), 8.61 (d, J=2.0 Hz, 1 H), 8.71 (d,
J=2.0 Hz, 1 H). HRMS (ESI) m/z 330.1288 [(M+H)" Calcd for C;;H20Ns0,S: 330.1276].
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C45- (6- Chl oro- 1-net hyl- 1H i ndol- 2-y1) - pyri di n- 3-y11- et hyl am ne (Exanpl e
205a) and trifluoronethanesul fonyl chloride are processed according to the
met hod deWér30B¥H6it2 Exanpl e 186f to give PCT/EP2009/057947

C, C Ctrifluoro-N[5-(6-chloro-1-nmethyl-1H1ndol-2-y1)-pyridin-3-

yl met hyl | - met hanesul f onam de. 1H NMR (400 MHz, MeOD) 5 ppm 3.80 (s, 3 H),
4.59 (s, 2 H, 6.72 (s, 1 H, 7.12 (dd, J=8.5, 1.9 Hz, 1 H), 7.54 (s, 1 H),
7.60 (d, J=8.6 Hz, 1 H), 8.05 (t, J=2.1 Hz, 1 H), 8.63 (d, J=2.0 Hz, 1 H),
8.76 (d, Batdk it 1 H) HRI\/S (ESI) mz 404.0443 [(MrH)t Cal cd for
CleH14C1 209 2,2,2-Trifluoro-ethanesul fonic
acid [5- (’%I%ér'w%‘y'ﬂ "hﬁ‘fjﬂ‘ -Y‘mlfidﬂg%ﬂ'nzetw)ﬁ%?ﬁy{ﬁu}‘io@m'9@ met hyl | - ani de

C- [5-(6-Chl oro-1-nmet hyldlH i ndol - 2-y1) - pyri di n- 3-y1] - net hyl am ne (Exanpl e

205a) and 2,2, 2-trifl oE - et hanesul fonyl chloride are processed according
to the ne sc/THe@7iin \Exanpl e 186f to give
2,2,2-tri et haésuPfonic acid

[ 5- (6-chl oro- 1-\ret hyjl\j 1Hi ndol- 2-y1l)-pyridin-3-yl met hyfam de. 1H NMR (400
MHz, MeOD) 5 ppm 3.75 (d, J=0.6 Hz, 3 H, 4.16 - 4.28 (m 2 H), 4.44 (s, 2
H), 6. 67(&5--Methyi7lHyindplertd)-pyrichh- 3f,y|] -ine@)ylamige HzxampleB00bYamD(s, 1 H), 7.55

03101135450 rop il '%y' §h|8r‘ihe(é1g pi?zcgsgﬂ%% %E@Q t%%&?%&*%%’ﬁéa*a%o
- 4-111. 06E3Ff tapiys - 5 {Omethyl- Ei-indahylripyrishn- Bwlr@@tbylbswowwsulfgnarwdat tHrde
Gt=ty PrNymRl(400 MHz, MeOD) & ppm 1.40 (d, J=6.82 Hz, 6 H), 3.23 - 3.32 (m, 1 H), 3.83 (s, 3

H), 4.45 (s, 2 H), 6.70 (s, 1 H), 7.09 - 7.17 (m, 1 H), 7.27 (ddd, J=7.6, 1.14 Hz, 1 H), 7.48

(d, J=8.3 Hz, 1 H), 7.63 (d, J=8.1 Hz, 1 H), 8.11 (t, J=2.1 Hz, 1 H), 8.61 (d, J=2.0 Hz, 1

H), 8.71 (d, J=2.0 Hz, 1 H). HRMS (ESI) m/z 344.1431 [(M+H)" Calcd for C1sH2sN50,S:

344.1433].

Example 203
C, C,C-Trifluoro-N-{5-(1-methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]-methanesulfonamide
H

N\
A — O:ﬁ_CFa
7 ©
N N

\
C-[5-(1-Methyl-1H-indol-2-yl)-pyridin-3-yl]-methylamine (Example 200b) and
triftuoromethanesulfonyl chloride are processed according to the method described in
Example 186f to give C,C,C-trifluoro-N-[5-(1-methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]-
methanesulfonamide. 'H NMR (400 MHz, MeOD) & ppm 3.78 (s, 3 H), 4.23 (q, J=9.6
Hz, 2 H), 6.66 (d, J=0.5 Hz, 1 H), 7.04 - 7.13 (m, 1 H), 7.23 (ddd, J=7.7, 1.1 Hz, 1 H),
7.44 (d, J=8.2 Hz, 1 H), 7.58 (d, J=7.8 Hz, 1 H), 8.04 (t, J/=2.0 Hz, 1 H), 8.56 (d, J=2.0
Hz, 1 H), 8.68 (d, J=1.9 Hz, 1 H). HRMS (ESI) m/z 370.0835 [(M+H)" Calcd for
CieH15F3N30,S: 370.0837].

Example 204
2,2,2-Trifluoro-ethanesulfonic acid [5-(1-methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]-amide
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Calcd for C17H17F3N3028. 3840994]

Example 205
(a) C-[5-(6-Chloro-1-methyl-1H-indol-2-yl)-pyridin-3-yl]-methylamine
NH,
AW
N
Cl \

2-[5-(6-Chloro-1-methyl-1H-indol-2-yl)-pyridin-3-ylmethyll-isoindole-1,3-dione (Example
186¢) is processed according to the method described in Example 186e to give C-[5-(6-
chloro-1-methyl-1H-indol-2-yl)-pyridin-3-yl}-methylamine. MS (ESI) m/z 272.01 (M+H)".

(b) N-[5-(6-Chloro-1-methyl-1H-indol-2-yl)-pyridin-3-yimethyl}l-methanesulfonamide

Cl N N

C-[5-(6-Chloro-1-methyl-1H-indol-2-yl)-pyridin-3-yl]-methylamine and methanesulfonyl
chloride are processed according to the method described in Example 186f to give N-[5-
(6-chloro-1-methyl-1H-indol-2-yl)-pyridin-3-yimethyl]-methanesulfonamide. 'H NMR (400
MHz, MeOD) & ppm 3.03 (s, 3 H), 3.80 (s, 3 H), 4.45 (s, 2 H), 6.71 (s, 1 H), 7.12 (dd,
J=8.3, 1.8 Hz, 1 H), 7.54 (s, 1 H), 7.59 (d, J=8.6 Hz, 1 H), 8.09 (t, J=2.2 Hz, 1 H), 8.63
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A flask is charged with 6-chloro-2-(5-formyl-pyridin-3-y1)-1-methyl-1H-indole (Example
1264, 1.2 g, 4.43 mmol), ethanesulfonamide (0.726 g, 6.65 mmol), titanium(IlV)
isopropoxide (2.60 mL, 8.87 mmol) and toluene (50 mL). The reaction mixture is refluxed
overnight and then concentrated to dryness. The crude material (1.60 g) is dissolved in
MeOH (24 mL) and DCM (24 mL), and sodium borohydride (0.335 g, 8.87 mmol) is
added. The reaction mixture is stirred at room temperature for 2 h, then concentrated in
vacuo. The residue is taken up in DCM and washed with water twice. The organic layer
is dried over sodium sulfate, filtered and concentrated in vacuo. Purification is achieved
by silica gel flash chromatograpy to give N-[5-(6-Chloro-1-methyl-1H-indol-2-y1)-pyridin-
3-ylmethyl]-ethanesulfonamide. "H NMR (400 MHz, MeOD) & ppm 1.38 (t, J=7.3 Hz, 3
H), 3.14 (q, J=7.3 Hz, 2 H), 3.80 (s, 3 H), 4.43 (s, 2 H), 6.72 (s, 1 H), 7.12 (dd, J=8.5, 1.9
Hz, 1 H), 7.54 (d, J=1.8 Hz, 1 H), 7.59 (d, J=8.6 Hz, 1 H), 8.10 (t, J=2.1 Hz, 1 H), 8.63 (d,
J=2.0 Hz, 1 H), 8.71 (d, J=2.0 Hz, 1 H). HRMS (ESI) m/z 364.0869 [(M+H)" Calcd for
C17H19CIN;0,S: 364.0887].

Example 207
N-[5-(6-Chloro-1-methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]-isopropylsulfonamide

H
N\
— .S
Ci N\ N

C-[5-(6-Chloro-1-methyi-1H-indol-2-yl}-pyridin-3-yl]-methylamine (Example 205a) and
isopropylsulfonyl chloride are processed according to the method described in Example
186f to give N-[5-(6-chloro-1-methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]-
isopropylsulfonamide. "H NMR (400 MHz, MeOD) & ppm 1.35 (d, J=6.8 Hz, 6 H), 3.19 -
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K-41 \N-1, ci flask is charged with :3-1bl-sal

, 1-di metl yeti.oxyl carborrsegari kral -5-brardo-prki The t1.12 g, XD mmGO | ),
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cooled to roomtenperature and poured into water (100 mi). The mixture is
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Chl or osul f onyl cyanate (1.63 g, 11.5 mmol) is added to a sol ution of

3- [ bi s[[(éM

di net hyl e@l@@ﬁoﬁqqrcﬂkﬁdﬁyhlbmﬁm}hyﬂ KiendohRoh eyddimstyrgéthiH- | ndol- 2-y1) - pyri d
ine (0.91, %es%ﬁo in acetontrile (200 nL.) and the reaction mxture is
stirred for _aL (3 nL) is added and the reaction mxture is stirred
for 3 h. 20 g silica gel_ils added to the mixture and the solvent is renpved
in vacua. Theresulting/sold@eis heated to 65 C under high vacuum for 2 h.
The m xture @@ ed t0 odgmierrperature and then purified by silica gel

fl ash chroweates chl or omet hane- net hanol -triethylam ne, 83:8:9) to

ap hy
afford 2- I5 am no\pyrl d| n- 3 yI) 6- chl or o- 1 rrethyl 1H i ndol e-3-carbonitrile.
1H NMR (400 NMHz, ? 376q(Jﬁ ”IF:‘% 2%5,2%—8 7.15 (t,
J=2.3 Hz C5- %Ch'?r%%m@m 1l ok52-yh-pyridip-3-yil- thy'@rmeg gmpie-g058) ppd 1 1) |
K/BQ(ZE(S ?) tﬂfﬁi’or&géiﬁanébuffﬁnyl Jhl&ﬁie(a(ﬂe rbcéss%dEléri:]ordmbﬂo th8 ni&hdocheséﬁﬁédEPnHZ 1 H).
ni c

15- ( 6- chl'g{aH‘pie i%ﬁg%g'i% 95?( ﬁ“%ﬁ?‘ﬁﬂé&%"'ﬂovﬂa ?ﬂ?/m‘?wdﬁ' 1'5 RS-

ylmethyl]-methanesulfonamide. 'H NMR (400 MHz, MeOD) & ppm 3.80 (s, 3 H), 4.59 (s,

2 H),6.72 (s, 1 H), 7.12 (dd, J=8.5, 1.9 Hz, 1 H), 7.54 (s, 1 H), 7.60 (d, J=8.6 Hz, 1 H),

8.05 (t, J=2.1 Hz, 1 H), 8.63 (d, J=2.0 Hz, 1 H), 8.76 (d, J=2.0 Hz, 1 H). HRMS (ESI)

m/z 404.0443 [(M+H)" Calcd for C1sH14CIF3N3O,S: 404.0447].

Example 209
2,2,2-Trifluoro-ethanesulfonic acid [5-(6-chloro-1-methyl-1H-indol-2-yl)-pyridin-3-
ylmethyl]-amide

H
N\
— =S
o=y \
N \ 7 o CF,
Cl N N
\

C-[5-(6-Chloro-1-methyl-1H-indol-2-yl)-pyridin-3-yl]-methylamine (Example 205a) and
2,2, 2-trifluoro-ethanesulfonyl chloride are processed according to the method described
in Example 186f to give 2,2,2-trifluoro-ethanesulfonic acid [5-(6-chloro-1-methyl-1H-
indol-2-yl)-pyridin-3-ylmethyl]-amide. 'H NMR (400 MHz, MeOD) & ppm 3.75 (d, J=0.6
Hz, 3 H), 4.16 - 4.28 (m, 2 H), 4.44 (s, 2 H), 6.67 (s, 1 H), 7.07 (ddd, J=8.4, 1.8, 0.8 Hz,
1H), 750 (s, 1H), 7.55(d, J/=8.3 Hz, 1 H), 8.04 (d, J=0.6 Hz, 1 H), 8.58 (d, J=1.4 Hz, 1
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To a sol ution of
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ng, 1.2 1) and ethaneaftry chicroa 77 ng 2f -actrand the reaolter mnve is
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To a solution of 3-amino-5-bromo-pyridine (4.300 g, 23.611 mmol) in dichloromethane
(100 mL) is added ethanesulfonyl chloride (6.849 g, 70.834 mmol), followed with di-
isopropylethylamine (16.61 mL, 94.445 mmol). The mixture is stirred at room
temperature for 5 h, whereupon it is diluted with ethyl acetate and washed with water
twice. The organic layer is dried over sodium sulfate and concentrated in vacuo. The
residue is purified by silica gel flash chromatography (heptane-ethyl acetate, 3:2) to
afford bis-ethanesulfonic acid (5-bromo-pyridin-3-yl)-amide as a solid. MS (ESI) m/z
359.0 (M+H)".

(b) Ethanesulfonic acid 3-(6-chloro-1-methyl-1H-indol-2-yl)-benzylamide
H_Lo

Cl N N
\

A flask is charged with 6-chloro-1-methyl-indole-2-boronic acid (0.165 g, 0.756 mmol),
bis-ethanesuifonic acid (5-bromo-pyridin-3-yl)-amide (0.200 g, 0.504 mmol), potassium
phosphate (0.221 g, 1.008 mmol) and DMF (5 mL). The flask is evacuated and back-
filled with N, thrice and Pd(PPhs), (0.029 g, 0.025 mmol) is added. The mixture
evacuated and back-filled with N, thrice again, and stirred at 90 °C overnight. It is then
cooled to room temperature, diluted with ethyl acetate and washed with water thrice. The
organic layer is dried over sodium sulfate and concentrated in vacuo. The residue is
purified by silica gel flash chromatography (dichloromethane-methanol, 19:1) and further
purified by reverse phase HPLC with Xbridge Shield RP18 column and a 0.1% aqueous
NH,OH in acetonitrile gradient to afford ethanesulfonic acid 3-(6-chloro-1-methyl-1H-
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-14-nte6bV- 1H| -2-yii-psdnilitt-3-0amthyll-cycl obstrecarbcxylic acid
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18.12 kt d dd?e(ﬂ‘o l%ekgactlgfn mixture, which is stirred at 50 °C for another 4 h. The reaction
mixture is then cooled to room temperature. The solvent is removed in vacuo and the
residue is purified by silica gel flash chromatography to afford 3-[bis[[(1,1-
dimethylethyl)oxy]carbonyllamino]-5-bromo-pyridine as a white solid. MS (ESI) m/z
374.9 (M+H)".

(b) 3-[Bis[[(1,1-dimethylethyl)oxy]carbonyllamino]-5-(6-chloro-1-methyl-1H-indol-2-yl)-

pyridine
£.¢
O——{N_<O)><
AL
\

A flask is charged with 3-[bis[[(1,1-dimethylethyl)oxy]carbonyllamino]-5-bromo-pyridine
(1.12 g, 3.0 mmol), N-methyl-6-chloroindole-2-boronic acid (754 mg, 3.6 mmol), finely
crushed potassium phosphate (1.27 g, 6.0 mmol) and DMF (20 mL). After degassing for
15 min, Pd(PPh3), (173 mg, 0.15 mmol) is added. The flask is flushed with nitrogen and
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(¢) 2-(5-Amino-pyridin-3-yl)-6-chloro-1-methyl-1H-indole-3-carbonitrile

// NH,
N —
/
cl N\ \ N

Chlorosulfonyl isocyanate (1.63 g, 11.5 mmol) is added to a solution of 3-[bis[[(1,1-
dimethylethyl)oxy]carbonylJamino]-5-(6-chloro-1-methyl-1H-indol-2-yl)-pyridine (0.91 g,
1.99 mmol) in acetontrile (200 mL) and the reaction mixture is stirred for 10 min. DMF (3
mL) is added and the reaction mixture is stirred for 3 h. 20 g silica gel is added to the
mixture and the solvent is removed in vacuo. The resulting solid is heated to 65 °C under
high vacuum for 2 h. The mixture is cooled to room temperature and then purified by
silica gel flash chromatography (dichloromethane-methanol-triethylamine, 83:8:9) to
afford 2-(5-amino-pyridin-3-yl)-6-chloro-1-methyl-1H-indole-3-carbonitrile. "H NMR (400
MHz, DMSO-ds) 5 ppm 3.76 (s, 3 H), 5.72 (s, 2 H), 7.15 (t, J=2.3 Hz, 1 H), 7.35 (dd,
J=8.5,1.9 Hz, 1 H),7.69 (d, J=8.3 Hz, 1 H), 7.92 (d, J=1.8 Hz, 1 H), 7.97 (d, J=1.8 Hz, 1
H), 8.12 (d, J=2.5 Hz, 1 H). MS (ESI) m/z 283.0 (M+H)".

Example 212
Ethanesulfonic acid [5-(6-chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-yl]-amide
I H—S/_
5°
A\ \ 7
cl N\ N

To a solution of 2-(5-amino-pyridin-3-yl)-6-chloro-1-methyl-1H-indole-3-carbonitrile
(Example 211, 85 mg, 0.3 mmol) in DCM (15 mL) is added triethylamine (122 mg, 1.2
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Calcd for C17H1GC|N402S. 3750682]

Example 213
(a) 1-Formyl-cyclobutanecarboxylic acid ethyl ester

o]

5\‘0\/

o]

To a solution of diethyl 1,1'-cyclobutanedicarboxylate (9.9 g, 48.4 mmol) in
dichloromethane (100 mL) cooled with a dry-ice/acetone bath is added DIBAL-H (20% wt
in toluene, 101 mL, 121.1 mmol) by canula over 10 min. The mixture is stirred for
another 30 min, whereupon the acetone bath is replaced with an ice water bath and 2M
aqueous HCI (250 mL) is added cautiously, with vigorous stirring. Vigorous stirring is
continued for 20 min, whereupon two clear phases are obtained. The two phases are
separated, the aqueous phase is washed with dichloromethane and the combined
organic phase is dried over MgSQO,, filtered and concentrated in vacuo. The residue is
purified by silica gel flash chromatography (heptane-ethyl acetate, 1:0 to 9:1) to give 1-
formyl-cyclobutanecarboxylic acid ethyl ester as a colorless oil. "H NMR (400 MHz,
CDCl3) & ppm 1.29 (t, J=7.1 Hz, 3 H), 1.88-2.05 (m, 2 H), 2.45-2.49 (m, 4 H), 4.24 (4,
J=7.1Hz, 2 H), 9.78 (s, 2 H).

(b) 1{[5-(1-methyl-1H-indol-2-yl)-pyridin-3-ylamino]-methyl}-cyclobutanecarboxylic acid
ethyl ester
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raga ad tibadurdd ekl ﬂw&ﬂaénﬂxt@rgas Bﬂdléﬂ \Antram.cémam%bhlmg%BMnﬁ- ,Li 1229
1111D 4 mnriti are iﬂ yLazt xti kt ar boxyl ate

(11 157 KgCePKyboORydfide 52ﬁ¥é“’BP'étSt3é’He%tﬁf¥eF é%ih tf‘e Fibvrg i$ BeRled Rt e for 4
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rodstirri i I i 3 th -3- bon & ie and
oot e Ldnosnuedd v Aead. ¥R Fdfhut Taida by SrdRadYAH P adaBBhoR" )
; Hydr azi r(ee;btglnle-a’thel deeBidH1: Tielgivertl-{[BABethyl-1H-indol-2-yl)-pyridin-3-ylamino]-
methyl}-cyclobutanecarboxylic acid ethyl ester as an oil. '"H NMR (400 MHz, CDCl;) &
ppm 1.28 (t, J=7.1 Hz, 3 H), 1.99 - 2.12 (m, 4 H), 2.49 - 2.59 (m, 2 H), 3.53 (d, J=5.8 Hz,
2H),3.78 (s, 3H), 4.12-4.18 (m, 1 H), 4.20 (q, J=7.1 Hz, 2 H), 6.61 (d, J=0.8 Hz, 1 H),
7.04 (dd, J=2.8, 1.9 Hz, 1 H), 7.15-7.19(m, 1 H), 7.26 - 7.30 (m, 1 H), 7.39 (dd, J=8.2,
0.8 Hz, 1 H), 7.65 (d, J=7.7 Hz, 1 H), 8.09 (d, J=2.8 Hz, 1 H), 8.12 (d, J=1.9 Hz, 1 H).

(c) 1-{[5-(1-Methyl-1H-indol-2-yl)-pyridin-3-ylamino]-methyl}-cyclobutanecarboxylic acid

L7
H
N OH

To a solution of 1-{[5-(1-methyl-1H-indol-2-yl)-pyridin-3-ylamino]-methyl}-
cyclobutanecarboxylic acid ethyl ester (0.107 g, 0.288 mmol) in THF (2 mL) and
methanol (1 mL) is added agueous lithium hydroxide (1M, 0.58 mL, 0.58 mmol) and the
solution is stirred overnight. The product is isolated by RP HPLC on an Xbridge C18
eluting with an acetonitrile in 0.1% agqueous NH,OH gradient to give 1-{[5-(1-methyl-1H-
indol-2-yl)-pyridin-3-ylamino]-methyl}-cyclobutanecarboxylic acid as a white powder.
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To a solution of 1-{[5-(1-methyl-1H-indol-2-yl)-pyridin-3-ylamino]-methyl}-
cyclobutanecarboxylic acid ethyl ester (Example 213b, 0.45 g, 1.21 mmol) in THF (150
mL) cooled with an ice-water bath is added iPrMgCl (2.0M in THF, 2.43 mL, 4.85 mmol)
dropwise. After 45 min, the mixture is quenched with 1M aqueous NaHSO, (5 mL),
washed with saturated aqueous sodium bicarbonate and brine, dried over MgSOy,,
filtered and concentrated in vacuo. The residue is purified by silica gel flash
chromatography (heptane-ethyl acetate, 3:2 to 1:1), followed by purification by RP HPLC
on an Xbridge RP18 eluting with a gradient of acetonitrile in 0.1% aqueous NH,OH to
give 2-methyl-1-(1-{[5-(1-methyl-1H-indol-2-yl)-pyridin-3-ylamino]-methyl}-cyclobutyl)-
propan-1-one.

"H NMR (400 MHz, DMSO-ds)  ppm 0.95 (d, J=6.8 Hz, 6 H), 1.68 - 1.78 (m, 1 H), 1.95 -
2.03(m,3H),2.31-2.41 (m, 2 H), 2.97 - 3.09 (m, 1 H), 3.60 (d, J=5.7 Hz, 2 H), 3.76 (s,
3 H),5.77 (t, J=5.7 Hz, 1 H), 6.61 (s, 1 H), 7.06 - 7.10 (m, 1 H), 7.16 - 7.25 (m, 2 H), 7.51
(d, J=8.2Hz, 1 H), 7.58 (d, J=7.8 Hz, 1 H), 7.99 (s, 1 H), 8.12 (d, J=2.1 Hz, 1 H). MS
(ESI) m/z 362 (M+H)".

Example 215
2-[5-(1-Methyl-1H-indol-2-yl)-pyridin-3-yl]-2-aza-spiro[3.3]heptan-1-one
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" he- pl ane-et hanol m kituretodkee ttit-Vairrti.
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cod) and | etranyaroi uhap 'cat 711D m xture nsii,tviitieti Wi UHL

hexanmet nyi di sil azane £Al1 soiution in TriF, ifijFL" 9itrarkz0/i2t88e-iii
irreptir-api.irhie reqacti@a mx-dire is. stred at -78 -33 ter 33 mn,

wher eopai rhal d de (1.5 g, 8.06 mml) is added. The m xture is allowed
to warmt om epature and stirred overnight. Purification by silica
gel flash nat o phy (heptane-ethyl acetate, 4:1) affords an El Z

m xt ure of 3-br\)no-5-(2- met hoxy-vinyl)- pyridine as a colorless oil. M
(ESI) mz_ 215,95 (MH) + . ( , .
2a5- (2~ NEVIRIGIOR HOTCY ooy PP 374y 215 oK A (Grie ey EHndok2-v-pyrcin-

3-yl]-2-aza-spiro[3.3]heptan-1-one. 'H NMR (400 MHz, DMSO-ds) & ppm 1.88 - 2.03 (m,
2H),232-245(m, 4 H),3.77 (s, 3H), 3.83 (s, 2H),6.71 (d, J=0.8 Hz, 1 H), 7.06 - 7.14
(m,1H),7.19-7.27 (m, 1 H), 7.54 (m, 1 H), 7.61 (m, 1 H), 7.85 (dd, J=2.4, 1.9 Hz, 1 H),
8.54 (d, J=1.9 Hz, 1 H), 8.68 (d, J=2.4 Hz, 1 H). MS (ESI) m/z 318.1 (M+H)".

Examnpie 216
(a) 1-[5-(6-Chloro-1-methyl-1H-indol-2-yl)-pyridin-3-yl]-ethanone

(0]
N —
/
Cl N\ \ N

6-Chloro-1-methyl-indole-2-boronic acid and 5-acetyl-3-bromo-pyridine are processed
according to the method described in Example 100 to give 1-[5-(6-chloro-1-methyl-1H-
indol-2-yl)-pyridin-3-yl]-ethanone. MS (ESI) m/z 284.98 (M+H)".

(b) 2-(5-Acetyl-pyridin-3-yl}-6-chloro-1-methyl-1H-indole-3-carbonitrile
N
i o
AW
N
Cl \

1-[5-(6-Chloro-1-methyl-1H-indol-2-yl)-pyridin-3-yll-ethanone is processed according to
the method described in Example 128 to give 2-(5-acetyl-pyridin-3-yl)-6-chloro-1-methyl-
1H-indole-3-carbonitrile. MS (ESI) m/z 310.07 (M+H)".

(c) 2-[5-(1-Amino-ethyl)-pyridin-3-yl]-6-chloro-1-methyl-1H-indole-3-carbonitrile
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3- Brono- 5- (2- met hoxy-vinyl)-pyridine is processed according to the nethod
described in Exanple 106b to give an EIZ m xture of
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245- (2- Met hoxy-et hyl ) -pyridin-3-yl1l]-1-nmethyl-1Hindole A flask is charged
wth 2-[5-(2-nmethoxy-vinyl)-pyridin-3-yl]-1-nethyl-1Hindole (0.550 g, 2.08
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chr omat ogg@apRy ept aner et hyl acetate, 7:3) to afford
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Hz, 1 H), 813 (dt, J=8.0, 2.0, 1.9 Hz, 1_;2 8.85 (d J=4.9, 1.6 Hz, 1
H, 8.87 qiey!agetateg?lyto affoy a miytuye of EShiprar-£5-i70.S08 -1 e kmirodasiede!t o
Oié‘ i%gF2ﬂ§l)—et212?pﬂﬁﬂr3]3-y‘}:1:-rﬁélétﬂalllzﬁtéﬂdol@f?ﬁééﬁrﬁd?ﬂt% aﬂd(ﬂ'lip_hehyl phosphine. TZe -
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mmol) is added and the reaction is stirred at room temperature overnight. It is then

acidified with 2M aqueous HCI and concentrated in vacuo. The residue is redissolved in

dichloromethane and filtered through celite to remove the precipitate formed. The

organic layer is washed with water. The aqueous layer is separated and basified to with

4M aqueous NaOH, and then extracted with dichloromethane thrice. The organic layer is

dried over sodium sulfate and concentrated in vacuo to afford 2-[5-(1-amino-ethyl)-

pyridin-3-yl}-6-chioro-1-methyl-1H-indole-3-carbonitrile as a solid. MS (ESI) m/z 311.1

(M+H)"

(d) Ethanesulfonic acid {1-[5-(6-chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-yl]-
ethyl}-amide
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hydrat e (AZ4080003AM2HTOAIdd fol BHINSOLIBE: 408.0096.r ed at room tenperature
overnight. The reaction m xture is poured into dichloronmethane (100 nL) and

extracted with IMHCl in water. The conbi ned agueous phase is basified with
SM NaCH i () (®taed (Bpethendsulfaiicatidy 1H[5-(6Hchibtoas-oyariohamethyTHieindorbyired or gani ¢

phase is dl’led%/Cﬁ/ I}\lam A and concentrated in vacuo to give
2-(5- aery Y%@Y 3y|) 1-met hyl - 1Hi ndol e-3- carbonitrile, which is

used i n tRaecenméxéthgnesplfenic addi{1-BrBichero-payarfo-r takethyRh1 HWE o-ESl)-pyndiz-3263. 27
(MeH) 4. yl]-ethyl}-amide is resolved by chiral chromatography using a Chiralpak® AS column,

eluting with a 3:2 heptane-ethanol mixture to give (R) and (S)-ethanesulfonic acid {1-[5-
(6-chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-yl]-ethyl}-amide. The retention times

are 6.9 and 9.2 min at 0.8 mL/min on an analytical Chiralpak® AS column.

Example 217
(a) 3-Bromo-5-(2-methoxy-vinyl)-pyridine
Z1o”

7

x~ _N
Br

A flask is charged with methoxymethyltriphenylphosphine chloride (3.04 g, 8.87 mmol)
and tetrahydrofuran (20 mL). The mixture is cooled to ~78 °C and sodium
hexamethyldisilazane (1M solution in THF, 9.60 mL, 9.67 mmol) is added dropwise. The

reaction mixture is stirred at —78 °C for 30 min, whereupon 5-bromo-pyridine-3-
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conzat r atéae@bkier d¥ 818, 8. J8RNToNTIaRIE. Prdmidkirb %dallbweé'td(@argﬁtb rb6Ha h

chr omat ogr ap ly iareane Tharw-; metarta, 1:.0 La 97:31 to atwe
pr opa- 2- Stg;np@ 2fwe gpg atlr(egi OVF@I% fh@ﬂqatlon by silica gel flash chromatography

hyl- 1H- | ng@t&naewl)ao@wte gt naﬁomb @Btef/whmurrb lo€3-biloknd-5{ 2hBtHok(Oinyhiz ,

D. 411, 50- 6WJ 0 A&g -1 L(Tri, "I_irL.),"67%ts, 11-1-7),
4t11 ' CQu, pyé‘d‘”faia‘i W‘P%SO“ o 1545 MS )7.41 - 7.46 (m 1 H. 7.70-719
(itt.,?, irt),11(.11, Ribi (1, 1= 112\/\L 1.171°,,1:67,7,161., 2.3 Hz. 1 FR 8_81

sl BRS04 U7 s

.)-1(?)-wet wo-"' 1\zardtng-1Y-Iak1/62 96-npyilrtio.-13,-19i ne.ttN9);
tlde JAv 11(1 -* v
.(_Forrryt o(inialia-
(Exanf Ale 127; and if

\ 0) 11-rneN734- 4.1/ 41, Incl al e-3ert?oo0lt.r.i.le

uor onet hanesul f onan de are rnyased accor d| ng to the
met hod Jegs aatop'rel. 72, kc,eg:tre +Aran/
rebrere. X ,BD.oirt, tri Neztyvvorl -ine..114,1.171,1loriol,2_-w,1)7
.yridi n45 cti vg\t yli -§n| de_ 1+1: 1 DATSCI - dbi -, 5., 9.r,1-77. 1,7-cEl1,, 511z
1) 7.34 - 7.390?, H, 7.42 -7.47 (.17;1,17.72 id, J=7.7 Hz, 1 H), 7.77
id, J=.8 8Bfhno-5)2-mBthbby-Lindl)-pyiaind. i€ Brobedskd according td thezsthdd deskibeddn 85 (d,

I3 e deshodh o 30e A9 3ot SEDBERLinTRoiom 019 AN AN Cal od

indole as an oil. MS (ESI) m/z 265.20 (M+H)".

(c) 2-[5-(2-Methoxy-ethyl)-pyridin-3-yl]-1-methyl-1H-indole

\
0
N/~
N
\

A flask is charged with 2-[5-(2-methoxy-vinyl)-pyridin-3-yl]-1-methyl-1H-indole (0.550 g,
2.08 mmol) and methanol (5 mL). Palladium on carbon ( 0.221 g, 0.208 mmol) is added
and the reaction mixture is stirred at 50 °C under H, for 16 h. It is then cooled to room
temperature and filtered through celite. The celite layer is thoroughly washed with
methanol. The filtrate is concentrated in vacuo, to give a residue which is purified by
silica gel flash chromatography (heptane-ethyl acetate, 7:3) to afford 2-[5-(2-methoxy-
ethyl)-pyridin-3-yl[-1-methyl-1H-indole as an oil. MS (ESI) m/z 267.36 (M+H)".

(d) 2-[5-(2-Methoxy-ethyi)-pyridin-3-yl]-1-methyl-1H-indole-3-carbonitrile
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Exanmpl e 223 Propene-2-sultnoic

2- (5- Am no- pyridi n-3-y1l)-6-chl ow 1-net hyl - 1H i ndol e- 3-carbonitril e (Exanple
211) is pWe-WeYEE4Rccordi ng to the net hod described in BCagH2e0923197t 0 gi ve
to give propane2-sul fonic acid

[ 5-(6-chl oro-3-cyano- 1- net hyl- 1H-i ndol- 2-y1) - pyri di n- 3-yl pam de. 1H NWR
(400 MHz, DMSO-d6) 5 ppm 1.30 (d, J=6.8 Hz, 6 H), 3.46 (dgq, J=6.8 Hz, 1 H),
3.79 (s, 3 H, 7. 37 (dd J=8.5, 1.9 Hz, 1 H), 7.73 (d, J=8.6 Hz, 1 H),
7.930, J=2.1 Hz 7.96(d, J=1.8 Hz, 1 H), 8.60(d, J=1.8 Hz, 1 H), 8.63
(d, J=2.5 Hz, b41(s 1 H. HM (ESI)mz 389.0836 [(MH)t Cal cd

for CBH18C1N402: .0839]. Exampl e 224

o-1- et hyl - 1Hi ndol - 2-y1) - pyri di n- 3- 01- N, N- di net hyl - f
or mam d| ne i
no- pyri di @ \c por o- 1- rrethyl 1H-| ndol e-3-carbonitrile (Exanple 211,
85 ng, 0.3 imDBVF (5 nL) is added 60% NaH in mneral oil (48 ng, 1.2
mol ), followed' with propane-2-sul fonyl chloride (86 ng, 60.6 mmol). The
m xture i$Shi enpe | tered and
the. 11 tralar WEEeRnRERPUHGIRETMIE T Rordkefpdll deebifid 51
acet oni t ringtaogdesoribet adixenple @%Dﬂé’eﬂﬂﬁﬁ methOXY-ethyl) pyridin-3-yl]-1-methyl-
(6-chlor OTI-:ﬁ|rﬁMl%@Ca7rbmlféYa% alslfoLIlU ndoinik Mbb MEOD) 3 apihil 3. bb NS]’AG@HBW f or mam
idine. 1H N "342 "B 6‘& (7 , 3.79
(s, 3 H),2H) @541(803H)J38763(t Jf6§ 2 %W (s73 073@—é42 rIﬂ+z1 H), 7144 - 77 0(d,
J=8.3 HZ m’l1h=9 76898 J(=93le—1 +Hzs (dl, 174)7871 PBz(BH), 8.1t 823 HZ- 8H39 (m 2
. RSy g ik Towi Galed Lo B TR SR AT

[ 5-(1- rns\t(;’r:tgdddfbHCI1 MOZQ%)WVI‘I di n- 3- yl] N- et hanesul f onyl - am de

1109/ 156462PCl TY20094157947 solution. of 2-(5-amrto-pv,ridlit-S-Vi-

(-methyl- 1" H6"-ratilie (Frain*(?23 ng, ~ .0 )1) in dit-btranetbane (20

Si, ik arbanmegd 284 dane_suabnt!| chic: JOGS (966 ma 3.0

d|-|sopro I. i.Thrie crii)rture' is Stirred
room Dﬁpg@@%ﬁ%@%%rnéﬁéﬂ Eﬁé?dé)ﬁelgﬁ%'%ﬁ%% in water gib friE) a.nd

W:a9e|f| D) are ded the orttu re is concentratecl Ao yacw. The resitlee is

puritlett by sillica get Drirditrytarplrry iktfeTird? 16 et -at-era-6,ia,

9)) to,rji fhp r,1[5:711. 1-;

A flask is charged with 2-pyridin-3-yl-1H-indole-3-carbonitrile (Example 83b, 340 mg,
1.55 mmol) and DMF (10 mL), and 60% NaH in mineral oil (68 mg, 1.71 mmol) is added.
The mixture is stirred at room temperature for 20 min. CCIF,H is bubbled into the
reaction mixture while the reaction temperature is raised to 100°C. The reaction
temperature is raised to 150°C for 30 min. The mixture is cooled to room temperature
and water (1 mL) is added. The mixture is then filtered and the filtrate is purified on
Xbridge C18 eluting with a 1:9 to 9:1 acetonitrile-water gradient to give 1-difluoromethyl-
2-pyridin-3-yl-1H-indole-3-carbonitrile. "H NMR (400 MHz, DMSO-ds) & ppm 7.48 - 7.53
(m, 1 H), 7.56 (td, J=7.7, 1.3 Hz, 1 H), 7.68 - 7.73 (m, 1 H), 7.86 (t, J=56.6 Hz, 1 H), 7.86
(dd, J=37.6, 8.1 Hz, 1 H), 7.91 (d, J=8.3 Hz, 1 H), 8.13 (dt, J=8.0, 2.0, 1.9 Hz, 1 H), 8.85
(dd, J=4.9, 1.6 Hz, 1 H), 8.87 (d, J=1.8 Hz, 1 H). HRMS (ESI) m/z 270.0841 [(M+H)"
Calcd for CysHqoF>N3: 270.0843].
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chyl--1H YrdutiJ211)-iffkirn.flj-i)b,t-trern-tradfruill Aw t

M5, (FSJ, rni,41)a. f. 11'4* H37. Eth anesu 'fort acid :[5-43-42tayro-1-nwt

auesti | t eBiON0A¥Y1$462 - -; 7' : hanesul fonic acid [5-(1 -Tri \PEIVEPR49051947 H. -

irAdrair2=Orritviialb7v)ii 0;PS) RDiffnnv.kamiria is_ "ocessed according

to the .rireAad desc, ked Jn Exenpe 128 to give ei banasuiferlic

3id9l11, 5-67-qvcra-"!!..17kinl/4.19, 1-2-349-0ir.idin-3-,051-1V-e&a. Qesui t aoy

i-am de. M5 EFS!) Vz 432.96 (M+H)+. Et hanesul fonic add

15- 113- cymapndid il m | -111111i ndi difktstt)--bi ri rdi ti 20" 9lyernirtre 7-1di
s 21

ettarrest titrbtliqi----- a/ r RA=ur el -1.Yikeriddrt-516-npsri di
m 1- 511] - Ehanespiefieac E%@yﬂya%ﬁ i M‘ﬂHtﬁ‘Qﬁ'ﬁYQ Wﬁ%‘”}? yimgiwh-amidei d vi C) - ant
1:-.)14111l ref G rYm ardr m., 1is stirred at roomtenperature for 1 h. The
m xture is purifNed onog dge C18 eluting with a 1:9 to 9:1

acetonitrile-wafler grlNent to give ethanesul fonic acid

H- findo1- 2-y1) - pyridin-3-yl]-am de. 1H NI MR (400 I\/Hz

. b, J=7.3 Hz, 3 H, 3.24 -3.32 (m 2 H, 3.80 (s, H)
7.32 - 7.38 N 7.43 (td, J=7.8, 1.1 Hz, 1 H), 7.70 (d, J=7.8 Hz, 1
H),775(d J—\83Hz 1 H, 7.90 (t, J=2.3 Hz, 1 H), 8.58 - 8.62 (m 2 H)
10, 42 (s, | c 7THL7NAO2Si
341. 1072]° Eﬁgm&"—@@? rlé)t‘r?ﬁgﬁé'ﬁﬁ‘g‘%‘ﬁg%&bym‘e £t 12 aft

[ 5- ( 1- metdtyanestidnadide &e plocegsedi agtord@g yd Iheanethatbdddcibedt in ra@plEtates ul f oni ¢

R T K G ey S

(Exanpl e rocess cordin I'n Exanp

225¢ to gilNeMBi(HeMhEEE P¥EO:0shS pam 1 20 (t, J=7.3 Hz, 3 H), 3.07 (q, J=7.4 Hz, 2 H),

5-(1- net i H DVSO- d6
ES p|(om L 2527’5(;%315‘14 ”ﬂ@é&dé#é) H%YQH)’ quyéé(rﬁm Hﬁz a4 H N | 4(@ ’Wé(d Y1, 6. )71
(s, 1 H),J=7.08z-1H) 1§5(%821WH¥H 7809 (t.J=2. Dhiz, (), §7|Z|)d Jf2§4H2(d HJ8§11 Hz, 1
H, 7.61 GdJ-ZJFﬁz& IF_IZ , HRMB)( Esqnﬁsssqzmavlam&alc&i 610G sBeMdDd, J=2.5 Hz, 1
H) , 856:5 . HRMS (ESI) nmlz 316. 1125[(|\/H—|)
Cal cd for %@ﬁ%mozs 316 1120] .

Example 220
2-(5-Hydroxymethyl-pyridin-3-yl)-1-methyl-1H-indole-3-carbonitrile

i oH
A\
N
\

-

The method described in Example 219 using 2~(5-formyl-pyridin-3-yl)-1-methyl-1H-
indole-3-carbonitrile (Example 127) also affords 2-(5-hydroxymethyl-pyridin-3-yl)-1-
methyl-1H-indole-3-carbonitrile as a product of the reaction. MS (ESI) m/z 264.07
(M+H)".

Example 221
(a) 2-[5-(1,3-Dioxo-1,3-dihydro-isoindol-2-ylmethyl)-pyridin-3-yl]-1-methyl-1H-indole-3-

carbonitrile

213



Exanmpl e 227 Met hanesul fonic acid [5-(1-nethyl-1

H i ndol-2-yl)-pyridin-3-yl]-am de

2- (5- ami NnWOAPP/H6#623-y1 ) - 1- met hyl - 1H-i ndol e (Exanpl e 10®CTA&RL009/057947

met hanesul fonyl chloride are processed according to the nethods descri bed
in Exanpl e 225a and 225c to gi ve net hanesul fonic acid

[ 5- 0-nmet hyl- 1H i ndol - 2-y1) - pyri di n-3-y1lFam de. 1H NVR (400 MHz, DMSO- d6) 6
ppm3.15 (s, 3 H, 3.77 (s, 3 H, 6.71 (s, 1 H, 7.06 - 7.13 (m 1 H, 7.23
(ddd, J=8.2, 7.1 H, 7.53 (d, J=7.6 Hz, 1 H, 7.61 (d, J=7.6 Hz,
1H, 779(t , 8.48 (d, J=2.3 Hz, 1 H), 8.58 (d, J=2.0 Hz,

§

1 H, 10. 18(5/ Sl) mz 302.0966 [(M-H)* Cal cd for
C151- 115N3 |l e 228 Diethyl-sulfamc acid
5-(1-nmeth )-pyridin-3-yl-amde To a solution of

2- (5-am no>~gyriNdi n- 1) -1-net hyl- 1Hi ndol e (Exanple 100, 60 ng, O0.269

nol ) and di met\hyl sul fam)yl chloride (58 ng, O. 403 nmol ) in di chl oronet hane
(1 n) r t t ght
stirri ng%(?%g&%'(&]tdtj?eel qﬁ%tﬁi%gﬂa & 321)” 1’3%8 eop dg ?E?rBXr?{anel fl ash
chr omat ogEaphple (236 ptAWrmeg. él'/r%/mn@bert altle (5 @L)ﬂ)retadd@d S%Juanwlh}bhthglmlﬁam c acid

oy e 10, b B e A A ARG, V5005 8
- 7.25 (nt[lbqtylp|)103p1p|n§327(7dngg1zg7 BMay; The Mkturg isestirred at rper, tgmpgratuleH) 7. ’75 (t,

J=2.1 Hz, v%rrh@ht TheARixiufe |S~1he7f’rc%nlfgntraled'»wa§105£‘1d(tﬁ’e rebitde & Wlfle&bglhcd_l%
(ESI) mz 331.1226 Cal cd for 1-115N4023 331 anpl e 229

+
(a) Et har@ﬂqamrqfng@graga (heptane-ethyl acetate 1:0 to 0:1) to give 2-[5-(1,3- d|oxo 1,3-

L o e R S et oy -

am de i.s,. charged with DMF (10
oxychl or.ﬂ@%%é%"ﬂ*w,- 3.19 mmol ) is added and the reaction mxture is
stirred at 0 Cfor 20 mn followed by the addition of a solution of

et hanesul i,c,acid [5-(1-pethyl-1H: i | -2-Q-pyridin-3-0]-

N- et hanes@??’é%@‘m'%me[%w%%Wﬁl'2’5%}"%@8“&%’% ﬂ”ﬁnnl) in DVF (10 ).
The reaction mMure is stirred at roomtenperature for 16 h. The reaction
i s stopped, washed i+RHsat urat ed NaHCO3 sol ution and extracted with ethyl
acet at e. i ayer is separated and washed with water thrice, then
dried ove concentrated in vacuo to afford ethanesul fonic acid
[5-(1-neth Xal dehyde- 1H-i ndol - 2-y1) - pyri di n3- 01- N- et hanesul f onyl - a
m de. MS (ESI) Wz 436.2 (MtH) (b) Ethanesu onic acid

[ 5- (1- met-hy dsuddn v b lth BRglb-123-Hib) arBYedirflon2-3myetd i asTbR-3-y1-1-methyl-
1H-indole-3-carbonitrile (200 mg, 0.51 mmol) in ethanol (15 mL) is added hydrazine

hydrate (327 mg, 10.2 mmol). The mixture is stirred at room temperature overnight. The
reaction mixture is poured into dichloromethane (100 mL) and extracted with 1M HCI in
water. The combined aqueous phase is basified with 5M NaOH in water and extracted
with dichloromethane. The combined organic phase is dried over Na,SO, and
concentrated in vacuo to give 2-(5-aminomethyl-pyridin-3-yl)-1-methyl-1H-indole-3-
carbonitrile, which is used in the next step without further purification. MS (ESI) m/z
263.27 (M+H)".

(c) Propane-2-sulfonic acid [5-(3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-ylmethylj-amide
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HN-S=0 11 0 Aflask is charged with nethyl triphenyl phosphine brom de
(0.492 g, 1.378 mmol ) and THF (20 nlL). The reaction mxture is cooled to
-78 C andWOMORHHMBR in THF (1.515 m, 1.515 nmmol) is added/EPEh@/ose|cti on is
stirred at -78C for 1 h followed by the addition of ethanesulfonic acid

[ 5- (1- met hyl- 3- car boxal dehyde- 1H i ndol- 2-y1) - pyri di n- 3-

yl]-N-et hanesul fonyl -am de (0.300 g, 0.689 mmol) at -78 C. The reaction

m xture is allowed to warmto roomtenperature and stirred overni ght. The
m xture is washed with wac;er and extracted with ethyl acetate. The organic
|l ayer is dried over so@®gm/sul fate and concentrated in vacuo. The crude is

purified by silyl fl askh chromat ography (heptane-ethyl acetate, 1:0 to
1) to affg negsubfoni c acid

[ 5-(1- et Ay 1- JHi ndol - 2-y1) - pyridin-3-y1] - am de product. M (ESI)

m z 342. 2 P ANInask is charged with ethanesul fonic acid

[ 5-(1- rrethy13\/|ny1 1H i ndol -2-yl1)-pyridin-3- yl]- amde(35 ng, 0.082

I L T f K hri .
P C (4. 3 P e pemel By BT S e O SR e ot 50
C. The r eas® mgnoi5snrholl, tDBLB(:BOévmg 20ahmbB aat OCENE5 o) |atnd|$cmycmylsul§onmashed
thor oyghl ;/3’”8%?14{\?85 J moI | (?etdeTbém%(%]r %tm%%%?roopn t\é g%tur:er c%r 19{ ude IS

purified I'i Ca ash c romat ograp oronet hidne- e

19: 1) f ol dreveedcdnyraki@LiCvaeuo The esidos Isuwrlﬁgd b(\bsllmwl Cis® chranatograpiiv h a 10 to
100% acet [ /

EVZ0119/ 6 [}h@ drﬁet%@eﬁegéﬁ&&@&gf E’%g pgﬁe‘?%ﬁ?”'ggaéﬁs' &4%55/11

el tr 01- 1HnethyiHIH-Pdol-Zou)- ledtrt-3-8m§ttfaﬂ*]rﬂﬂai@e 1ﬂ-N'VIR( (400MHe1 PMBSO-deV/D 900) | I DI DM

127 111 377y Ed-?: 68$1z"'6H 23 %)3 2@ n?51 H937b-(3 3FW) 13 .(a; J—%lﬁ)iz 2 %7%2
. 413110, 3 Fill,

7' . 83( 17—§89“|—12H 7|411 -764@,@ 614 %ﬂ@ 7t79m 8. 81081&(&2 OJrizz @ BT ([Af Hi

HRIVI'S (£5id rIaH-I)Z8334§d J=235H4 lJH/)\frfP«rRl\ﬁ“@Eésﬁsim?zacmgl%bl@(@/a% Sééicé-f&?) . nple
230 )nesjist:|onic. aci 2- hydroxy-ettry(g5-(1-rnethy-f
I—l—inda’P-ZC%?'I"ﬂﬁW rnide ( ik,rarJd Il

Example 222
Trifluoromethanesulfonic acid [5-(3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]-

amide

2-(5-Formyl-pyridin-3-yl)-1-methyl-1H-indole-3-carbonitrile (Example 127) and
trifluoromethanesulfonamide are processed according to the method described in
Example 170 to give trifluoromethanesulfonic acid [5-(3-cyano-1-methyl-1H-indol-2-yl)-
pyridin-3-ylmethyl]-amide. "H NMR (400 MHz, DMSO-ds) & ppm 3.79 (s, 3 H), 4.58 (s, 2
H), 7.34-7.39 (m, 1 H), 742 -7.47 (m, 1 H), 7.72 (d, J=7.7 Hz, 1 H), 7.77 (d, J=8.3 Hz,
1 H), 8.10 (t, J=2.1 Hz, 1 H), 8.78 (d, J=2.1 Hz, 1 H), 8.85 (d, J=2.1 Hz, 1 H), 10.19 (br.
s., 1 H). HRMS (ESI) m/z 395.0779 [(M+H)" Calcd for C4,H14F3N,O,S: 395.0790].

Exampie 223
Propane-2-sulfonic acid [5-(6-chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-yl]-amide
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task is (bawd tanYt eTharwscdcai o acid

{5-(1-rnethy, L1Hindoi-2-.09pyrialin-3-y.y-am de Anpfri. 226, 290 ny, 0.634
mm . 911, WO WAFI6H2rri L1\ The reactk90 is weitecil WV @camP00%unsrdaydri de
(38.0 re., 0.951 mvl)4s al-lad. The recrtia™ s stirred at rQ hrivi
-npe-ratute int "Ib Trial t
retil-i)ilruroxettruxstriroretri9rinter610, 1FATIL.,Q 9F. P. rurnrA Ided. The
reaction is stirred at 100 ot 11Z hThen votlreVaraRm *(enrorettam |uects
litef HA (1 ntL) astlal @and stirrirpg is wain-rued fir 30 rnia. The
rcrecire is trilld g\a,—an Xbridae C18 eluting-with a DO to 1all196
acetorkite-water gradi em- ford et hanesul fonic acid

(24. Nt urv=et it -rr('ﬁei -thif(-1Hindai-2-34)-ptindia-3-341- (nide.
NISES ) m N Rp. ' AWR111\ 71-11rz ,10rbcfilb -ppm41.(11(1 , r-1
H),329&|, ) .7\0ft J=571-1z, 2 1'QO, --3234tsesls() "if-So
i(i, :Fro birlii, 1cuto 7.14 (td, J=7.5, 0.9 Hz, , 7.280d, 1=7.7,

L5y oAy %é?s%z* he g el EX&%D'E)W%&?TE e

temai, ripro¢assSli a¢aordimB®3hamiihot [des@hed ih Fxampd %13209111619 gi%e BBPaNs781

Ex le 2 i : 1
nt agF t |ew23 Mil ré%nﬂ? %fc gtgrg?_?ﬁngg-_?-et‘g\ﬁ|’}1-H_lndoh2 H ¥3nd£5n %ygarmd(?e H NI¥II ask is
char ged wi thN@QJp’ rpipgn haf (¢, J=6.8 Hz, ), 3.46 (dq, J=6.8 Hz, 1 H), 3.79 (s, 3

([)53(1% rret@gbainga @d@% 2oYb) 1 ww ﬁb (ar =88 hzay m Cbegd(@xﬁﬁﬁ'ﬁ*z 22—2 7.68% Ny,

m ction 1s and sodi um

hydri de (Jfg &5z ). 8 §S§@ 1z, |1s!" a%@%&ld Fhe "fzeéé"t WW S l;f"l)r*r"gl‘ﬂsat 0 C for
10 mn, tdrsn rﬁ}@tsbyloas@mmda) (Gfied3ond,HACHY0,5188b)o8Bs). added. The reaction is
stlrred for 1 hour at roomtenperature. The reactlon is quenched with water
(0.5 nm) and filtered. The filtrate is purified using Xbridge 018 el uting
with a 1% ampldP4 acetontril e- vvater gradient to afford ethanesul fonic acid

met hyl - [ 5¢,( 1H-in de H NVR (400 MHz,
VeoD, 8 bt 16 Bae sty el S Y g2 i ¥ i @%eth%-f%man@d'ﬁ@ (s 5
H, 3.84 (s, 3 H, 6745\1H) 7.14 (t, J=7.6 Hz, H)y, 7.28 (ddd,
J=7.6, 1.1 Hz, 7.49 (o7 J=8.3 Hz, 1 H), 763(d J78Hz 1H) 8.13
d, J=2.0 Hz, 1 H, 8.70 (d, J=2,5 Hz, 1 H. HRMS
L M\ H) + Cal cd for O07H19N302S 330.1270]. Exanple 232
pyrrdi\n-2-yl)-isoindol e-1,3-dione OBr A flask is charged
~brono pWidine (1.00 g, 5.78 mmol ), phthalic anhydride
(0.856 g, 5.78 mmol) and acetic acid (20 nmL). The reaction is refluxed

over ni ghtto 788y cﬁ%ftZL(@féniﬁo b)h%fh @9%%!&&1%@!’1’9!11 ﬂ%@dl@@lééﬁ)oﬁmﬂe concentrat ed
in vacua. The crude is dissolved in et %)disacetate and washed with water

once. ThelEsrHRIFiZd 11 &3/@8: 9-3 Mirqla DiFetd mbds added f0aNaH dhainesH OB (& at ed i n

\éggui E(l\)m fop dm?ol)( Roilbw et prop shhe2-8ulitny+ chidiak (8EMg -60. S nhdNEhe M5 (ESI ) m z

2-[5-(6-NB H&/é ST agPOP-tGraperpirg f9r RNsThA i jsfifsTed-anddhefiag is
009/ 15646;2JH%JEEXWI(BmQAUHQZ/Wﬂma 1:9 to 9:1 acetonitrile-water gradient to give N'-[5-

(6-chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-yl]-N,N-dimethyl-formamidine.

'"H NMR (400 MHz, DMSO-ds) 5 ppm 2.98 (s, 3 H), 3.06 (s, 3 H), 3.79 (s, 3 H), 7.35 (dd,
J=8.3, 1.8 Hz, 1 H), 7.62 (t, J=2.1 Hz, 1 H), 7.70 (d, J=8.3 Hz, 1 H), 7.95 (d, J=1.8 Hz, 1
H), 7.96 (s, 1 H), 8.37 - 8.39 (m, 2 H). HRMS (ESI) m/z 338.1182 [(M+H)" Calcd for
C1sH17CINs: 338.1173].

Example 225
(a) Ethanesulfonic acid [5-(1-methyl-1H-indol-2-yl)-pyridin-3-yl]-N-ethanesulfonyl-amide
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| aramonst Al fio.-3.-y,tktainctiote-i 1,3-drone arid

Medc- 6- mer hy-raddebarartre add are :essed accordiara tote proteditte
--destitt WER2OEKEO#G e 103 to give PCT/EP2009/057947
2-115-tf,--nrieltglind6l-2-yl)-oyhrlin-t3-1j.iseinddi e=1:3-thone. TES-it
troznorth .41 Thlotirtil 245-(1.6-121hy, 3-db-re
i0-2-1/4sztrititt-?,3-otiorte s processed acoarcitttg graced u re
testritie:6 fflEtt-offurre 7itttrot4tto2-fotkli
etirain9.-1.YrinOdr-2-'9?TrThriidith sonmoore-1, 3--dr.

54f1, 6- O net hyk- 14-4, WioL- 2-yl)-pyridin-3-wkam/2e NH 2 4-) flasic
thargede --21, Sorltl\‘rsHor;A—* 1-41,--9.);dirt-a--serisoinrintect 3-diane
1.10 g, 2.096 mml)oalmdsE@OH 13D nit,), Hydrazine 0 31.8 nL, 41.9 mmvt)

i s added amd ha reaet( an :mixture is ratted for 1 hour. The readtion
mxture i$ {0 yoome mperature , Rifled and the preciate:s

way - Af t - ethyl acetate. The Vittato troraglM Gaan .7te Cl: UM
kb- tali re). ih -W HQ soti Soh an d_ then ?.xtracted titth

Et OAc. 71 t ichol | I
aqueous SNL Q&Dﬁ e(gtzl adatnﬁ% %ﬁnb%x i rﬁ%ﬁﬁ #ﬂ&égr ga g10(1])g2 O I ed
over' Na9- remokllrawqﬂ@r@m@me 08l ) in agm\eth@%zwwuem%tdei?:% mg, 3 0 mmol)

o0 TS TSGR s DA e UG 2 T a1t 1

15-0,, i) -@mpa@tyre &r 1\)\v Sekraied NaHGes gywaler (0i5 migragidrsilica 9gk (1P o1 e agded | »

and the mixture is concentrated in vacuo. The residue is purified by silica gel
chromatography (heptane-ethyl acetate, 1:0 to 1:9) to give ethanesulfonic acid [5-(1-
methyl-1H-indol-2-yl)-pyridin-3-yl]-N-ethanesulfonyl-amide. MS (ESI) m/z 408.1 (M+H)".

(b) Ethanesulfonic acid [5-(3-cyano-1-methyl-1H-indol-2-yl)}-pyridin-3-yl]-N-

ethanesulfonyl-amide

Ethanesulfonic acid [5-(1-methyl-1H-indol-2-yl)-pyridin-3-yl]-N-ethanesulfonyl-amide is
processed according to the method described in Example 128 to give ethanesulfonic
acid [5-(3-cyano-1-methyl-1H-indol-2-yl}-pyridin-3-yl]-N-ethanesulfonyl-amide. MS (ESI)
m/z 432.96 (M+H)".

(¢) Ethanesulfonic acid [5-(3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-yl]-amide

N —_—
i N-s=0
1
= O
W
\

A solution of ethanesulfonic acid [5-(3-cyano-1-methyl-1H-indol-2-yl)-pyridin-3-yl]-N-
ethanesulfonyl-amide in DMF (2 mL), methanol (10 mL) and 5 M NaOH in water (1 mL)
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, 6-D mthyl-1H4nct ok- 2-y1) - pyrkiin-3-ylamane s prar;esseici accordiv to the
| edures described in Exanple 225a and 225c to give ethanesul fanic aoid

, [ 5-; 1, 6- WAXIY/150K62| ndol - 2-y1) - pyrdi n- 3- 349- am de. 1H ARATVEROQOAGD4NHz
&M 3 porn 1.4-0 (1, .3 "Hz, '3 1110, -23-3 ts, ' 6), -13.26 VI, 5=7VI "),
37/3 , Y/fa, 11 .1 Hz, 1 H), 7.28 (s,11-5),-f.f.R 10, 3=17?), 111k2., i Le®6,
.(1).) 16, ?&tt'ila, Hz, 1 H, 8.53 (d, J=1.8 Hz, 1 H. HV5 (59,9 mz
33D, 1285 Lr'flbilt. H) + Cal a) for HLgN302S 330. 12701 anpile 233 nesulfolt

atib I SA)js smﬂ@dét%érﬁ}en%éa&meqarm The Yhikilfd .%q)uéﬂerd%xbr@gelcﬁ@rénunﬁyw&ﬂlﬂn if&
1/1 N (.1 yl -1 Hindol- ll-ép?ln-- ai m ne Exarrplt 232d) ks

pvecessecd ! 86%8r1cﬂcﬁ@”ttrl*|% wates SERFiRNG o Gvesethanssyifonic asidipr@-ovomsT-mesiyl-a ng4
225c to mwmder.ilamgw.ﬁ QJyL]JaﬁucaacNeh NMR4400 WA DMSOLds) 5 ppm 1.25 (t, J=7.3

ruffirriFirr 6- n
(1 | b A i P~ R le i B3 7 56! Ehﬂif %tqﬂf‘y\g%?"'izks
11-117), TtH), 7‘AOI(VJJ=W8H LIYH), 7,76 4d,1J5863 B21 HY 1.90 (8213 Hz, 1 H) I8)58-78@m (s 1
H, 7.60 Id I
5 50 (0, (225 ety Wb By yrdors - ref%Woangawﬁg e 14025
355 . $22(331]J 102Rhnpl e 234 Et hanesul fonic acid
154. 1-matiri-5-thiare-4. Hnindal -2-yill-pyrittn-3-yill-arnxie® HNSro "
\W\W_ W

T Example 226

Ethanesulfonic acid [5-(1-methyl-1H-indol-2-y1)-pyridin-3-yl]-amide

Ethanesulfonic acid [5-(1-methyl-1H-indol-2-yl)-pyridin-3-yl]-N-ethanesulfonyl-amide
(Example 225a) is processed according to the method described in Example 225¢ to
give ethanesulfonic acid [5-(1-methyl-1H-indol-2-yl)-pyridin-3-yl]-amide. "H NMR (400
MHz, DMSO-ds) & ppm 1.26 (t, J=7.3 Hz, 3 H), 3.26 (q, J=7.3 Hz, 2 H), 3.77 (s, 3 H),
6.71 (s, 1H),7.08-7.13 (m, 1 H), 7.20 - 7.27 (m, 1 H), 7.54 (d, J=8.1 Hz, 1 H), 7.61 (d,
J=7.8 Hz, 1 H), 7.79 (t, J=2.3 Hz, 1 H), 8.48 (d, J=2.5 Hz, 1 H), 8.56 (d, J=1.8 Hz, 1 H),
10.23 (s, 1 H). HRMS (ESI) m/z 316.1125 [(M+H)" Calcd for C1gH1sN30,S: 316.1120].

Example 227
Methanesulfonic acid [5-(1-methyl-1H-indol-2-yl)-pyridin-3-yl]-amide
/
H—s=0
(4
A\ \
N N
\

2-(5-amino-pyridin-3-yl)-1-methyl-1H-indole (Example 100) and methanesulfonyl chloride
are processed according to the methods described in Example 225a and 225¢ to give
methanesulfonic acid [5-(1-methyl-1H-indol-2-yl)-pyridin-3-yl]-amide. "H NMR (400 MHz,
DMSO-ds) 6 ppm 3.15 (s, 3 H), 3.77 (s, 3 H),6.71 (s, 1 H), 7.06 - 7.13 (m, 1 H), 7.23
(ddd, J=8.2, 7.1, 1.1 Hz, 1 H), 7.53 (d, J=7.6 Hz, 1 H), 7.61 (d, J=7.6 Hz, 1 H), 7.79 (t,
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trinal -aret4-inded baldric and and 3-brono-5-artrhopyrktne are processed
ictS ta, "Noce:Was ---drddradel Ei esanpas 1119. 2217d- and 22.-Ec to giva
i nestilt oM WOHHG4R- 5- 11- mat nyi - b2fi uo ro-t H2nddi fi - 90- POTVERDM519%1; ' | VOR
triPS., DMSO cfal 6 ppm 124 f t, 1=7:3 'Hz. '3K1,11.17 -7611f, 15.1b"0, 7.01
(at J=102" & Hz, 1729 fa dr-3:3 Hz, 1 Kt. 7.60 - 7.68 frn.6.41" id,

SZE, ,11,crt, St15,,,. Hz,,az ,.(FS it364..J029 *HY Cal cd for

Clttfrd91\ 130219 4 10:729]. mote 23.5

Bi s- et hanﬁ?t@qgi 1L+Eyél4@reau-&dls-mi GIIH bsgs ﬁ@@'r&h%rﬂoh@(ﬁérﬂH%'HfRI@Syl) am de
N-S=01 rr anesul f rorm(g%rlt hn- 76- 3/ 0- an de

| - Exanpl éf@@a[?/zé‘ﬁgl 09@16 EWFH? &qk@tfﬁﬁ/@ﬁﬁwﬁl@@@ P28k ti c add are processed

accordi ng-to- Me procedure descflood in Kamp | e "DOto ctive Nsrethanesu_
talc acitfl15-(1-metiw -6-chforo-1 Hincfoi-2-y(I-pyrioln-pram da.

M ,-r&cat.lﬁ—’@gql&: 1.1. )) Bis-ethanesuithnic add 15-,f

| dnet hy. 1Digthgesuifemad abid 3-(1)-ydiryl1H-thdol-Dyippyidin-34yHangided i n-3-yl)-amide

et hanesul fonic acid

[ 5- (1- et hyl-6-chl oro- 1h+ndol- 2- yl1l)-pyridin-3-yl)-am de (0.875 g, 1.980
mml ) is added and reﬁaglz@n m xture is left to stir at roomtenperature
overni ght. Th "i's washed with saturated aqueous NaHCO3 and
extracted 3 ycetate. The organic |layer is separated and washed
with wate iNCe, en dried over Na2SO4 and concentrated in vacuo to
afford bis- ethahesulfonlc acid [5 (1 rrethyl 3-

car boxal dehyde 6-chl oro- 1H i ndol- 2- é/ m de SESI) n z
469. 9 (M solwgn c§|25(5@fm%@gmnf—%w|)é r@&tﬁﬂmmdole xample100 60 mg, 0.269

[ 5- (1, 3- diniel) Ayid denetfisuifam dytchiel@d (58-nvd, Jo-4oBrmmbminddiohloroBingse (1 mL) is

added triethylamine (54 mg, 0.537 mmol). After overnight stirring, the mixture is

concentrated and purified by silica gel flash chromatography (heptane-ethyl acetate, 3:7)
to give diethyl-sulfamic acid 5-(1-methyl-1H-indol-2-y)-pyridin-3-yl-amide. "H NMR (400
MHz, DMSQO-ds) 6 ppm 2.77 (s, 6 H), 3.76 (s, 3 H), 6.89 (s, 1 H), 7.07 - 7.12 (m, 1 H),
7.20-7.25(m, 1 H), 7.53 (d, J=8.3 Hz, 1 H), 7.61 (d, J=7.8 Hz, 1 H), 7.75 (t, J=2.1 Hz, 1
H), 8.46 (d, J=2.5 Hz, 1 H), 8.52 (d, J=2.0 Hz, 1 H). HRMS: (ESI) m/z 331.1226 [(M+H)"
Calcd for Cy6H1gN4O,S 331.1223].

Example 229
(a) Ethanesulfonic acid [5-(1-methyl-3-carboxaldehyde-1H-indol-2-yl)-pyridin-3-yl]-N-
ethanesulfonyl~amide

A flask is charged with DMF (10 mL) and cooled to 0 °C. Phosphorus oxychloride (0.297
ml, 3.19 mmol) is added and the reaction mixture is stirred at 0 °C for 20 min followed by
the addition of a solution of ethanesulfonic acid [5-(1-methyl-1H-indol-2-yl)-pyridin-3-yl]-
N-ethanesulfonyl-amide (Example 225a, 1.00 g, 2.454 mmol) in DMF (10 mL). The
reaction mixture is stirred at room temperature for 16 h. The reaction is stopped, washed
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A flask is charged with bis-ethanesulfonic acid

[ 5- (1- net hyl- 3- car boxal dehyde- 6-chl or o1H i ndol-211) - pyri di n- 3-y1l) - am de
(0.225 g, WO 49915643 ), zinc iodide (0.2320 g, 0.718 mmoIPCT/MR@(BH3 (0. 228
g, 3.591 mmmol ) and dichloroethane (5 nL). The reaction is refluxed for 1.5
hours. The reaction mxture is cooled to roomtenperature and filtered over
celite. The celite layer is washed with DCIVI. The filtrate is washed with
a buffer solution containing 1:1 saturated amoni um hydr oxi de and sat urat ed

anmoni um gy ébﬁurg@dkaa%lutla_rhﬁnd)éﬂr%ﬁie@ v&.mwyl hé&etste] Bk &%&‘rﬁc RO&iigm sul fate
and concentrated in vacuo . to i s-et hanesu| faonic

15- (1, 3- diSRBEARAMas I 6e W'tﬁwa?%%h?e2“9‘15’”6;%%96{“%2394 %ﬁf)coaqﬁ”HétedWB (ESI) mz
?25-( Ei ( Mﬂ}é)cuo EJ &Fford bm?@@alfémg@d facmgnethyl -3- carboxaldegydel 1) H- md_old -2-yl)-pyridin- .

- , or O- | - Z- - n amade 1S rocesse
accor di ngé ”Eh ﬁﬁ'@”ﬁ?‘&g’ H'Lﬁ”é’ é\égﬁfééﬁ’/%/%%%gi ﬂ}e 225)(; to give et hgnesul fonic

acid [5-(1, 3-di net hyl-6-chl or o- 1H-indo| 2- yl) pyridin-3-yl)- amde 1H NAAR

400 MHz, , 3.26 ,
(299.% <b9’§t‘?’rz&vesu§3§%a@gf'51@ Y S 2 e g amider 1y o 5046,
J=1.77 H, 1 H), 7.57,(d—3=8.34 Hz, 1 H), 7.81 -7.86 (m 1 H, 8.41 (d,

J=1.77 Hz, 1 H)

Cal cd for

, 3-di nmeth

Et hanesul foffi cNaci d—N

[ 5-(1-nethyl- 1H\-i ndol-2-yl)-pyridin-3-yl]-N et hanesU fonyl -am de (Exanpl e

225a) is IO | e 235D,
) /gﬁg&%éﬁéi‘g@d?&m ﬁ#'eﬁ'ngl th?? f%r{%ﬂﬂﬁéjt)rroﬁfded@%g& ?@7%%#8?)3;%

235c and to give ethan acid
H- i ndo1- 2Ty §2009k ) dherreactjon) mixiyrg gsoolegitanwig aod WQHNQ% T8Rp@1d. 41 (t,

(1 3= g g oty S8ged’ h sy ingo 73 Cig 125?%%@1@%% . 761 (d

J=8. 1 Hz,additielp of gthgdesytfonig acid 5- Hzmetmylf%caraowwebwe JHAnAgl-2yl)-piridi)-3- 8. 50 (d,
J=2.5 Hz, : - 9N3023
330. 1270]3{']11\&@:;@8%;@}@%!6@5 (Oﬁo?ﬁgé%?%%ngn%l étM?lgDag ﬁfé}.’égcthﬂ %Jﬁeg%esul f onam

de allowed to warm to room temperature and stirred overnight. The mixture is washed with

. SINEC@F0J=2.27 Hz, 1 H). HRVB (ESI) nmiz 364.0894 [(MH) +
0lo 364. 0881] . Exarrple 236 Ethanesulfonic acid [5-(1
2-yl)-pyridin-3-yl)-amide HNS tr. L., It O

water and extracted with ethyl acetate. The organic layer is dried over sodium sulfate
and concentrated in vacuo. The crude is purified by silica gel flash chromatography
(heptane-ethyl acetate, 1:0 to 0-1) to afford ethanesulfonic acid [5-(1-methyl-3-vinyl-1H-
indol-2-yl)-pyridin-3-yl]-amide product. MS (ESI) m/z 342.2 (M+H)"

(c) Ethanesulfonic acid [5-(1-methyl-3-ethyl-1H-indol-2-yl)-pyridin-3-yll-amide
—
N-g=0
0]

\
7

N

A flask is charged with ethanesulfonic acid [5-(1-methyl-3-vinyl-1H-indol-2-yl)-pyridin-3-
yl]-amide (35 mg, 0.082 mmol) and MeOH (5 mL). The flask is evacuated and flushed
with N, thrice. Pd/C (4.36 mg) is added and the reaction stirred under H, overnight at 50
°C. The reaction is filtered over celite and the celite layer is washed thoroughly with
MeOH. The filtrate is concentrated in vacuo. The crude is purified by silica gel flash
chromatography (dichloromethane-methanol, 19:1) followed by HPLC purification using
Xbridge C18 eluting with a 10 to 100% acetonitile-water gradient to afford the pure
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(Br%&z A flask is charged with 5-brononicotinal dehyde (1.15 g, 6.18 mmol),

et hanesul fonam de (1.35 g, 12.37 mol) and toluene (120 nl), and titanium

i sopr opoxW@200¥16462g, 9. 27 mmol ) is added dropw se. The PETXERO®/05%943t i r r ed
at 12000 overnight. The m xture is concentrated in vacuo. The residue is
taken up in DCM (100 nL) and MeOH (100 mL) and NaBH4 (0.468 g, 12.37 nmol)
is added at 000. The m xture is stirred at OC for 30 mn. Water (50 nm.) is
then added and the mi xture is stirred for 5 mn. The suspension is filtered

t hrough a,p@stt efhaf&@ulibSe adi 81?5 eedthjia - Hn@t)ﬁﬁfm ﬁldmwagyr}mrmy@%fhdém m x 3).

The filtrate is concentrated I n va aT resultin ?aqueous phase IS

ext r act edNWRt(HODIE(We@DND PPkt (he/~6:0d3mP¢phdl & ¥ iz etHb e (Na2s0H,

silica gej= 7(629292)H)a§(i§% ﬁcm@ 1$0DGHN%. 6@?@@ H) nmgcww mh¢ esp3iupsis purified
w t h radient to give

by silica chronmatogra utin a

N, 05- br ontgby Hiar A S yehe ey bt Pk drF 8 H‘é7%t(~iz%|3)H%rﬁi* e5804. 280, 5,
(MtH) +. (1.8 Hz, 1 H), 8.49 (d, J=2.5 Hz, 1 H). HRMS: (ESI) m/z 344.1435 [(M+H)* Calcd for

N- 05-Bro %1 @%52&33 ﬁng hyl ) - 1- (et hyl sul fonyl ) et hanesul fonamde 0.11 / NO
b To a sot¥t? A br onopyri di n- 3-yl ) net hyl ) et hanesul f onani de (1.8 g,
5.55 mmol ) and triethylamne (1.683 g, 16.64 mmol) in DCM (20 rnL) at OCis
added et hanesul yl chloride (1.426 g, 11.09 mmol), and the m xture is
stirred M | h. Silica gel (10 g) is added and the m xture is
concent r aftbandsnlfardcacid (ZAnaroxesatiilleS+( $-methni-fl Haénd db2-yHiplyridia-3effirammed ogr aphy
eluting with 0 to 29%,MeOH DCM to give N ((5-bronopyridin-3-

yl ) met hyl ) - N- (et hyl sulf onypet hanesul f onam de. 1H NI MR (400 WMHz, DMSO d6) 6
ppm 1. 140, J=7.3 Hz, I—g_,_S 48 (q, J=7.3 Hz, 4 H, 4.92 (s, 2 H), 8.0 (t,
J=2.1 Hz, 1 H), 8.59 ,sd>20Hz 1 H, 872 (d, J=2.3 Hz, 1 H. (¢)

N- ( Et hyl sulfonyl) - 85 (1-met hyl- 1H i ndol - 2-y1) pyri di n- 3-y1) met hyl ) et hanes
ul fonam d , \Co
N-((5-Bro iNdi n- Oret hyl ) - 1- (et hyl sul f onyl ) et hanesul f onam de and

N—nethyl-lndole? boronic acid are processed according to the procedure
descrlbed

N (et hyl o Iﬁm@%@rggcwgh %t% qupﬁwc 3gid [Sn(ddpetayly'lﬁ 599| 23y FRysidin-3-yll-amide
Anet hyl ) efehangs 2bé muamgl ©.c3¥mh&Phnd DME (3 2al.) OrHeMeddtion i €holed to 0 °C and

y_O(rE; P\))i: )S%{d{ﬂ%ﬂ%\ajpp &:}@a(l)ﬁ(n(?é BSE%mo}) is a}j(pe%l '_I'%elz_lfelagtlo%l is stu¥e!d)£ ré(;ng“ n-3-
temperature for 10 min, then 2-chloro-ethoxytrimethylsilane (0.154 mL, 0.951 mmol) is
added. The reaction is stirred at 100 °C for 16 h then cooled to room temperature.
Aqueous 1M HCI (1 mL) is added and stirring is continued for 30 min. The mixture is
purified using an Xbridge C18 eluting with a 10 to 100% acetonitrile-water gradient to
afford ethanesulfonic acid (2-hydroxy-ethyl)-[5-(1-methyl-1H-indol-2-yl)-pyridin-3-yl]-
amide. MS (ESI) m/z 360.1 (M+H)". "H NMR (400 MHz, MeOD) § ppm 1.42 (t, J=7.3 Hz,
3H), 329 (t 2H),3.70 (t, /5.6 Hz, 2 H), 3.84 (s, 3 H), 3.96 (t, J/=5.6 Hz, 2 H), 6.75 (s, 1
H), 7.14 (td, J=7.5, 0.9 Hz, 1 H), 7.28 (td, J=7.7, 1.0 Hz, 1 H), 7.49 (d, J=8.3 Hz, 1 H),
7.64 (d, J=7.6 Hz, 1 H), 8.18 (t, J=2.1 Hz, 1 H), 8.71 (d, J=2.3 Hz, 1 H), 8.75 (d, J=1.8
Hz, 1 H). HRMS (ESI) m/z 360.1383 [(M+H)" Calcd for C;gH12N305S 360.1376].

Example 231
Ethanesulfonic acid methyl-[5-(1-methyl-1H-indol-2-yl)-pyridin-3-yl]-amide
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009/ 156461PCl A7266. 916Th. 77W

thernstratyl)-1)-Htf-(1-nrettyl-th-tipdaM nylpyritn-WrreiltMbtharres-uilla

cankl e, : WESWEAYHEE@r di ng, procedu -re ties-dmealté& nit; POIOEP2009/039%47

yl sultonyl)-N-(45-13-rrornyi-l-nSli-ttiLinali:Illitylitial-70-

| etl ytest Altcparnide. M5 (1E8' 1) az& 450.0 (.10+11-11.

N-((5-(1,3-DinetirliklHindS2-vi--Eth-a, Qui-rankle --N He-\ N

(Ethyl sul fonyO-N-((5-(3-lornyi-l-neinyi-lriLinadif2,frroitrdir [20-

met hyl ) et hanesui tonar\ [ d}al_s processed accordingto' trrepttiuntwn&ri :anple

235c 10 i de Wi Th iccoassed aoSt, the procedtre

descri ed Exaqr ': é’c ve NJ,if,5-M 3- d|rtattg 1----hdoL2 i 1)wdr, - 3-

Qnap de. 'H NOR 141)1) r‘rz , tfliSt--6j)rppmno lei,

24 3N 3.04 (a. 3=7.3 Hz,2.1q),47311 Is,nz1R)-1(1, ), 722

(617.-., ,1=8 2\ TO 1 3 Fa. 1 H" 49 (o frSJ Hz-, HL1,7 56 6-1, ul-r-7 Hz,

LW, 72A ask .sFZrE'angSe with etﬁanésuﬁlonlc acdid %-(%-metﬁyl 1|2-| |ndoI R pyrldlanq] émldr at’
(example 226, 100 mg, 0.317 mmol) and DMF (4 mL). The reaction is cooled to 0 °C and
sodium hydride (15.85 mg, 0.396 mmol) is added. The reaction is stirred at 0 °C for 10

min, then methyl iodide (56.3 mg, 0.396 mmol) is added. The reaction is stirred for 1

hour at room temperature. The reaction is quenched with water (0.5 mL) and filtered.
The filtrate is purified using Xbridge C18 eluting with a 10 to 100% acetontrile-water
gradient to afford ethanesulfonic acid methyl-[5-(1-methyl-1H-indol-2-yl)-pyridin-3-yl]-
amide. "H NMR (400 MHz, MeOD) & ppm 1.39 (t, J=7.5 Hz, 3 H), 3.28 (q, J=7.5 Hz, 2
H), 3.49 (s, 3 H), 3.84 (s, 3H), 6.74 (s, 1 H), 7.14 (t, J=7.6 Hz, 1 H), 7.28 (ddd, J=7.6,
1.1 Hz, 1 H), 7.49 (d, J=8.3 Hz, 1 H), 7.63 (d, J=7.8 Hz, 1 H), 8.13 (t, J=2.1 Hz, 1 H),
8.70 (d, J=2.0 Hz, 1 H), 8.70 (d, J=2.5 Hz, 1 H). HRMS (ESI) m/z 330.1281 [(M+H)"
Calcd for C47H19N30,S 330.1270].

Example 232
(a) 2-(5-Bromo-pyridin-3-yl)-isoindole-1,3-dione
Br

A flask is charged with 3-amino-5-bromo pyridine (1.00 g, 5.78 mmol), phthalic
anhydride (0.856 g, 5.78 mmol) and acetic acid (20 mL). The reaction is refluxed
overnight. The reaction is then cooled to room temperature and concentrated in vacuo.
The crude is dissolved in ethyl acetate and washed with water once. The organic layer is
dried over sodium sulfate and concentrated in vacuo to afford 2-(5-bromo-pyridin-3-yl)-
isoindole-1,3-dione. MS (ESI) m/z 305.1 (M+H)"

(b) 2-[5-(6-Methyl-1H-indol-2-yl)-pyridin-3-yl]-isoindole-1,3-dione
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44.1442Catf 'or3441.27?: Exanple 238 a) Ethane:surf-ark acidl5-(1-nre
yi-3-me xynet h$6--ctibru-1N-frtabl-211frpyriplei-9- &am de,

Bi s- et han®9A00YH6d62aci d [ 5- (1- met hy1- 3- car boxal dehyde- 6-PEITVER20091057947

H i ndol-2-yl)-pyridin-3- yl)-am de (Exanple 235b, 0150g, 0.319 mmol) is

di ssolved in nethanol (5 nL) and cooled to 0 C. NaBH4 (0.019 g, 0.798 mmol)
is added and the reaction mxture is stirred at roomtenperature for 2 h.
4AM aqueous NaOH (1 nlL) is added and the reaction is stirred at room
tenperature for 1 h. The pethanol is then renoved in vacuo. The crude is
taken up in DCM and wash'th water twi ce. The organic layer is dried
over Na2SO4 and conceatrated in vacua The crude is purified by silica gel
flash chronmat ography (hcloromet hane- nmet hanol, 9:1) to afford

bi s- et hanesulfonl c aci ¢ [ 5p(1-met hyl- 3-

met hoxynet hy 0-\LHi ndol-2-y1l)-pyridin-3-yl)-am de. NAAR (400 MHz,
I\/taOD)ppm.;\I NHz3H) 3.28 (q, J73Hz,2|—|) 3.39 (s, 3 H),
3.72 (s, 3 H), 4454 (s, 2 H, 7.18 (dd, J=8.6, 1.8 Hz, 1 H), 7.56 (d,

j 118 o 2'@%%0803@2'”(%& §Q|Q§<§e]_‘§zd|gnq_§2d /l\_/,é\gé-%-riw%il quﬁk-\ﬁ)ogghc %%I_%Iz ?ﬁﬁ)&d,

Cal cd f orpredd3s2daBBafhg toIRdpd8Ehite déscabgd i EXAthple( B3 ta glvBABYE-memyi- N- (5-0

5 0- mot nylTEPRAL P YR SRR S A b 996 g 0. 672 ol )

and triethylamne (272 ng, 2.69 mol) in DCM (6 nL) is added 2-

chl or oet 330 I (A7 Ak (2 nmL) dropw se at
0 C Theh@nrgféj{ ééjphsMestWr@e'Wtzy@p@@g?’%] gé @?h?adgne (5 g) is added and
the m xture is concentr ajs After elution, thefractlons contai ning the
product are concentrated give a residue, which is redissolved in benzyl

al cohol (20 nL). 60%ONs mneral oil is added. The mxture is stirred at
70 Cfor 1 day The m xkpuke is then filtered and the fiItrate is purified

01% 9113646211C1711PLUI N/ 111, 79Tt
(1- rrmtl) ' ndot 2&+Ni pyri di nB- plettlanastrlarlnble M5 (ES",? iniz 422.
N1+ Hydroxya(}54 1-nethail -TH in ol -2-yOpyhdi n- " 3- YOO nanes- aurearai rei e

H 177 T 2[5’-26-methy|-1H-|ndo|-2-y|)—pyr|d|n-3-y|]-|somdole-1 ,3-dione is processed according to
the procedure described in Example 114 to give 2-[5-(1,6-dimethyl-1H-indol-2-yl)-pyridin-
3-yl}-isoindole-1,3-dione. MS (ESI) m/z 368.3 (M+H)"

(d) 5-(1,6-Dimethyl-1H-indol-2-yl)-pyridin-3-ylamine

A flask is charged with 2-[5-(1,6-dimethyl-1H-indol-2-yl)-pyridin-3-yl]-isoindole-1,3-dione
(1.10 g, 2.096 mmol) and EtOH (30 mL). Hydrazine (1.316 mL, 41.9 mmol) is added and
the reaction mixture is refluxed for 1 hour. The reaction mixture is cooled to room
temperature, filtered and the precipitate is washed thoroughly with ethyl acetate. The
filtrate is concentrated in vacuo. The crude is taken up 1M HCI solution and then
extracted with EtOAc. The aqueous layer is separated, basified to pH 14 using 4M
aqueous NaOH and extracted with DCM thrice. The organic layer is dried over Na,SO,
and concentrated in vacuo to afford 5-(1,6-dimethyl-1H-indol-2-yl)-pyridin-3-ylamine. MS
(ESI) m/z 238.4 (M+H)"
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ask S tharged with

24benzybxyj - N-a(54-1-met?tyi'-1'"H M' ol -2-yi'jpsrnd' ra- 3-

| ban. e, ysWMO108¥/64@a al ns, 0.214i mmo0 aid Meatiarid thediamoosistarsd N2.
10% Pd/ C (-22.1 ng, 0221 mret i Moisad &ic rialrtwe_ The Usk IS fits-hied 1
H2 and stirred under.F12 atnosphere aro-At ovenirdrit. -cue
mottoreisiffcereti iar re filtrate is purified by Silica Chromatography
elaing Wth otto 4tijo-nrdtinarrich2DtM 'client to give

2-hydrary-f41, 5-(1- nvettivi-tH—inabr-2 yYI pynitirt 3-9(j ekt adesol i oyiarinid
e. IAkt|R|k4T 41: 244sch- rlks Fin, 27 Eft.,3.11

(5., 33. 60) Bthangsuonic aciff5-(146- 9@‘#‘% H'%dO'-ZY' Tﬂws'q'”‘?’mﬂta”adel i17.1.0 it, FIT
1H|r ti ild.,J=7.6.,1,-1+Hz. ), 753(d J=7.8 Hz, 1 ,H), 71114I-711
Hz. 1 H,-7, 714 it. snr.thQ@ Hz. 1 Hy '8.47 (& 2.5 Hz, 1 H, 8.55ift
.1=1.8 . 1-k & 1(x2Z ichr. s., H).-.SRVB: |EST, Iniz-,132.11. Trz A+H)i i
Calcd C -. raf 332 treat arrple 249

- Met hoxy- W Nnet TyN- 1. 171-i ndoi - 2- Avy4.ctin-3-y. 1) athanestiffonenilide
HO Nk flask |s\Ci awed with $4|-rnet hO- 1ff4nd|zlh2yridin 3-am ne (Exanple

-fat ZZ ng 1(ﬁgﬁﬁétﬁ¥l%n§6rr2tyglﬁgnd*ﬁg%g%%ﬁ gglo]pgssgh ag&}?& né‘{betﬁla' tihrlY; ch for

de re _ci Dver
vveekend amromgmsr@someétlmEeathQZ@@and/&ﬁc tp glveetmowlfomaaldeﬁrm fret handi i)

and 5. M agi.Bpgtf-NRe- i"yl Byﬁb‘irhg gﬁ.gﬁu@edﬂ#qmm@mwﬁy y@ﬁ:ﬁ @g@l{wﬁ at Mt

oven-kir-1t. Concentrad In vr | hr xai dueLsnkact e conblned
or gani ¢ t4INDALN H RG22 D B 206(9.05TIdHZ )L S 79 (wBdd: 6.68(4, i1iR, 6.98 (d

chromat o hy el tipy a =% HEYhanp adi t ive
2- et hox)g}y_%l—g(%%el H')t?rgg %/Mflh') 5@&& - 543 1 P%@q}éﬁ etﬁgfngsﬁl(ﬁonam de. 1H

NI MR (400770 6M$b8<§§)dp‘pﬂ183“'zlé F()sHR %—()%%')3“/54@3% +H) Galedfory) | 3. 70

(t, J=5. 7C1I;|q1,9Ng)2@)3303127@] (s, 3H, 6.70 (d, J=0.5 Hz, 1 H), 7.10 (td,
J=7.5, 1.0 1 H, 7.23 (ddd, J=8.2, 7.1, 1.1 Hz, 1 H, 7.53(d, J=8.3 Hz,
1 H, 7.61 (d J=7.8 Hz 1 H, 7.78 (t, J=2.3 Hz, 1 H), 8.46 (d, J=2.5 Hz,
1 H, 8.55antble 332.0 Hz, 1 H. HRMS: (ESI) mlz 346.1251 [ (M+H)-F Cal cd for
0171- 120[\':3tﬂanesuﬁon§é &Czlg [%]-(1 ,6-dimethyl-3-cyano-1H-indol-2-yl)-pyridin-3-yl}-amide

Il H_”S/J

— O

A\

S W

\

5-(1,6-Dimethyl-1H-indol-2-yl)-pyridin-3-ylamine (Example 232d) is processed according
to the procedures described in Example 225a, 128 and 225¢ to give ethanesulfonic acid
[5-(1,6-dimethyl-3-cyano-1H-indol-2-yl)-pyridin-3-yl]-amide. 'H NMR (400 MHz, MeOD) §
ppm 1.39 (t, J=7.3 Hz, 3 H), 2.57 (s, 3 H), 3.22 (q, J=7.3 Hz, 2 H), 3.84 (s, 3 H), 7.22 (4,
J=8.1 Hz, 1 H), 7.46 (s, 1 H), 7.60 (d, J=8.1 Hz, 1 H), 7.92 - 7.94 (m, 1 H), 8.39 (d, J=1.8
Hz, 1 H), 8.50 (d, J=2.5 Hz, 1 H). HRMS: (ESI) m/z 355.1230 [(M+H)" Calcd for
C1gH1sN,O,S 355.1223).

Example 234
Ethanesulfonic acid [5-(1-methyl-6-fluoro-1H-indol-2-yl)-pyridin-3-yl}-amide
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Exampl e 241 (a) 5-bromp-N, N-di et hyl pyridi ne-3-sul fonamde o-11 - S-N To
a suspensi on of 5-bronopyridi ne-3-sul fonam de (237 ng, 1 mmol) and K2CO3
(276 ng, YOABY156i#¢2 DMF (1 nl) is added i odoet hane (156 P@J/EPR0GOSIHM7i N DVF
(5 nmL) via syringe punp over 2 hours. The m xture is then stirred at room
t enperature overnight. |odoethane (0.020 nL, 0.2 mmol) in DMF (1 nL) is
added dropwi se. The m xture is stirred over the weekend and filtered. The
filtrate is purified by Xterra RP18 eluting with a 1:9 to 9:1
acetonitrile-water gradj ent—to gi ve

5- brono- N, N-di et hyl pyrl'rihs\eOS sul fonam de. M5 (ESI)mz 293.0, 295.1 (M+H)+

(b) N-ethyl - A et -1+ indol - 2-y1) pyridine-3-sulfonamide. nl | C-N
Br( N The d rijped in Exanpl e 241a also affords
N-et hyl-5¢ Nyl i ndol - 2- yQpyri di ne- 3-sul fonam de as a product of

the reaction. M (ESI) mz 265.0, 267.0 (M-Hfr. (c)

Doy e B B Sl ol BB P e s

1- net hy 1-ddehidingi to iprdeeBdres desribectinatxainples 400,&258 mod RRdcwtgivel |, r d-
ethanesulfonic acid [5-(1-methyl-6-fluoro-1H-indol-2-yl)-pyridin-3-yl]-amide. "H NMR (400
MHz, DMSO-ds) 6 ppm 1.24 (t, J=7.3 Hz, 3 H), 3.17 - 3.28 (m, 5 H), 6.53 (d, J=3.0 Hz, 1
H), 7.01 (dd, J=10.2, 8.7 Hz, 1 H), 7.29 (d, J=3.3 Hz, 1 H), 7.60 - 7.68 (m, 2 H), 8.41 (d,
J=1.8 Hz, 1 H), 8.53 (d, J=2.5 Hz, 1 H), 10.23 (s, 1 H). HRMS (ESI) m/z 334.1029
[(M+H)" Calcd for CiH16FN3O,S 334.1020].

Example 235
(a) Bis-ethanesulfonic acid [5-(1-methyl-6-chloro-1H-indol-2-yl)-pyridin-3-yl)-amide

N—s=0
4]
A = O
\ 7
cl N N
\

Bis-ethanesulfonic acid (5-bromo-pyridin-3-yl)-amide (Example 210a) and 6-chloro-1-
methyl-indole-2-boronic acid are processed according to the procedure described in
Example 100 to give bis-ethanesulfonic acid [5-(1-methyl-6-chloro-1H-indol-2-yl)-pyridin-
3-yl)-amide. MS (ESI) m/z 442.1 (M+H)"

(b) Bis-ethanesulfonic acid [5-(1-methyl-3-carboxaldehyde-6-chloro-1H-indol-2-yl)-
pyridin-3-yl}-amide

cl N N
\

A flask is charged with DMF (10 mL) and cooled to 0 °C. Phosphorus oxychloride (0.205

ml, 2.178 mmol) is added and the reaction mixture is stirred for 20 min. Bis-
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rrig,itrrtrdii-Tidisnrel-scrpirotre/, P hllll4rag.. 6017 nrnd.)" and the
flask is MOUXAYEFOM2t h N2 icor 5 nth. 1,4-gavene m L1, arrdT2W2809031947 nwat er

(0312 ati,, .023 rrrnod, are added under hi'2 and tie :ure is skied at 90C
under N 9_ fur 2 if. The mxture iss then cooll to room perature anti
1: 11VIT-nlcits added. Tne trintitite'mtuirountrrateet, "if/crest:up "atra

tr6 due is filtered and the filtrate is purified "by literra ?Crii re -di

Cl T 1 g-Mbdrdsulfdr@ddid 5L (@-rMankyeb-Bidsh ﬂriﬁddl Q yglp\{/ﬁdm 3-yl)-amide (0.875
N—derhéll 5- 1 rrrelffsd 1H 1-2- 01IP -3- boarnid 'NVR 140d
., uait QP'T'F\SP) i$ gAfed angyegctiopDyixtugis leftdo 2@)’ %iOO”OHeH‘Pe_‘Lature@VF’m'ghB 80 i Ts"

fl_:jgfi §c4glﬂ1ere tibRTé&é'éhbdwutﬁ shthiratbd qu'eolls NaHC?)%%iaééitraVctJd]wutrﬂetRﬁ Hz, 1 H,

3=1.75"'1" 1'H, %L,
fr=n2. i aqefeée 1rhra orggnic 'ayeri{geffr%tefg 'BJ Wgsheq vt W#f%ts'%.m‘? 5!&%%2,
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-melnyi-411H intidiri-yinrirdirrel-3--sdfrutrattirtre’' rsvarc-uss-eancrourra

rrg tut i j n=Exal I

N- et ry)-5@&)‘&?%%%%&]5‘10’4%%98% Egg%élaﬁ%ﬁ@gpﬁ'r%ﬂ fd" py“F'Pdo’r)gn?neldg 1-H MAR
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A flask is charged with bis-ethanesulfonic acid [5-(1-methyl-3-carboxaldehyde-6-chloro-
1H-indol-2-yl)-pyridin-3-yl)-amide (0.225 g, 0.479 mmol), zinc iodide (0.2320 g, 0.718
mmol), NaCN(BH); (0.228 g, 3.591 mmol) and dichloroethane (5 mL). The reaction is
refluxed for 1.5 hours. The reaction mixture is cooled to room temperature and filtered
over celite. The celite layer is washed with DCM. The filtrate is washed with a buffer
solution containing 1:1 saturated ammonium hydroxide and saturated ammonium
chloride solution. The organic layer is dried over sodium sulfate and concentrated in
vacuo to give bis-ethanesulfonic acid [5-(1,3-dimethyl-6-chloro-1H-indol-2-yl)-pyridin-3-
yl)-amide. MS (ESI) m/z 455.9 (M+H)"

(d) Ethanesulfonic acid [5-(1,3-dimethyl-6-chloro-1H-indol-2-yl)-pyridin-3-yl)}-amide

Cl N\

Bis-ethanesulfonic acid [5-(1,3-dimethyl-6-chloro-1H-indol-2-yl)-pyridin-3-yl)-amide is
processed according to the procedure described in Example 225c¢ to give ethanesulfonic
acid [5-(1,3-dimethyl-6-chloro-1H-indol-2-yl)-pyridin-3-yl)-amide. "H NMR (400 MHz,
MeOD) & ppm 1.41 (t, J=7.33 Hz, 3 H), 2.31 (s, 3 H), 3.26 (q, J=7.33 Hz, 2 H), 3.67 (s, 3
H), 7.12 (dd, J=8.46, 1.89 Hz, 1 H), 7.49 (d, J=1.77 Hz, 1 H), 7.57 (d, J=8.34 Hz, 1 H),
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Example 237
(@) N-((5-bromopyridin-3-yl)methyl)ethanesulfonamide

O°('s?—/

7/

N

{{H
Br \ /
N

A flask is charged with 5-bromonicotinaldehyde (1.15 g, 6.18 mmol), ethanesulfonamide
(1.35 g, 12.37 mmol) and toluene (120 mL), and titanium isopropoxide (2.64 g, 9.27
mmol) is added dropwise. The mixture is stirred at 120 °C overnight. The mixture is
concentrated in vacuo. The residue is taken up in DCM (100 mL) and MeOH (100 mL)
and NaBH, (0.468 g, 12.37 mmol) is added at 0 °C. The mixture is stirred at 0 °C for 30
min. Water (50 mL) is then added and the mixture is stirred for 5 min. The suspensiori is
filtered through a pad of celite. The celite layer is washed with DCM (50 mL x 3). The
filtrate is concentrated in vacuo. The resulting aqueous phase is extracted with DCM
(500 mL) and the organic phase is dried over Na,SO4, silica gel (20 g) added, and
concentrated in vacuo. The residue is purified by silica chromatography eluting with a 0
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by fitting a 4-paraneter logistic function to the raw data points using the
| east squdr&2-0rBEhbl). 8TRddeffidat o ¥ t he 4-parameter logistic function is

calculated as follows: Y = (d-a) /+ (x/c)(b) + a) where: a = minimum b =

slope, c= IC50, d = maxi num x = inhibitor concentrations. Exanpl el
Al dost er ofeNdBiysuliayBN- G crty s bi-indel-¢-Yireifierd-dimethdisthapaiyionasige (nv) 6
N o
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N-((5-Bromopyridin-3-yl)methyl)-I-(ethylsulfonyl)ethanesulfonamide and N-methyl-indole-
2-boronic acid are processed according to the procedure described in Example 100 to
give N-(ethylsulfonyl)-N-((5-(1-methyl-1H-indol-2-yl)pyridin-3-
yhmethyl)ethanesulfonamide. MS (ESI) m/z 422.0 (M+H)".

(d) N-(Ethylsulfonyl)-N-((5-(3-formyl-1-methyl-1H-indol-2-yl)pyridin-3-

yl)methyl)ethanesulfonamide
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N-(Ethylsulfonyl)-N-((5-(1-methyl-1H-indol-2-yl)pyridin-3-yl)methyl)ethanesulfonamide is
processed according to the procedure described in Example 235b to give N-
(ethylsulfonyl)-N-((5-(3-formyl-1-methyl-1H-indol-2-yl)pyridin-3-
yl)methyl)ethanesulfonamide. MS (ESI) m/z 450.0 (M+H)".

(e) N-((5-(1,3-Dimethyl-1H-indol-2-yl)pyridin-3-yl)methyl)ethanesulfonamide
0
o\\lg J

N
H

N-(Ethylsulfonyl)-N-((5-(3-formyl-1-methyl-1H-indol-2-yl)pyridin-3-
yl)methyl)ethanesulfonamide is processed according to the procedure described in
Example 235c¢ to give N-(ethylsulfonyl)-N-((5-(1,3-dimethyl-1H-indol-2-yl)pyridin-3-
yl)methyl)ethanesulfonamide which is processed according to the procedure described
in Example 225c¢ to give N-((5-(1,3-dimethyl-1H-indol-2-yl)pyridin-3-
y)methyl)ethanesulfonamide. '"H NMR (400 MHz, DMSO-ds) § ppm 1.20 (t, J=7.3 Hz, 3
H), 2.24 (s, 3 H), 3.04 (q, J=7.3 Hz, 2 H), 3.62 (s, 3 H), 4.31 (s, 2 H), 7.10 (t, J=7.5 Hz, 1
H), 7.22 (ddd, J=8.2, 7.0, 1.3 Hz, 1 H), 7.49 (d, J=8.1 Hz, 1 H), 7.58 (d, J=7.8 Hz, 1 H),
7.72 (br. s., 1 H), 7.87 (t, J=2.0 Hz, 1 H), 8.61 (dd, J=7.2, 2.2 Hz, 2 H). HRMS: (ESI) m/z
344.1442 [(M+H)+ Calcd for C1gH»N30,S: 344.1427].

Example 238
(a) Ethanesulfonic acid [5-(1-methyl-3-methoxymethyl-6-chloro-1H-indol-2-yl)-pyridin-3-
yl)-amide
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Bis-ethanesulfonic acid [5-(1-methyl-3-carboxaldehyde-6-chloro-1H-indol-2-yl)-pyridin-3-
yl)-amide (Example 235b, 0.150 g, 0.319 mmol) is dissolved in methanol (5 mL) and
cooled to 0 °C. NaBH, (0.019 g, 0.798 mmol) is added and the reaction mixture is stirred
at room temperature for 2 h. 4M aqueous NaOH (1 mL) is added and the reaction is
stirred at room temperature for 1 h. The methanol is then removed in vacuo. The crude
is taken up in DCM and washed with water twice. The organic layer is dried over Na,SO,
and concentrated in vacuo. The crude is purified by silica gel flash chromatography
(dichloromethane-methanol, 9:1) to afford bis-ethanesulfonic acid [5-(1-methyl-3-
methoxymethyl-6-chloro-1H-indol-2-yl)-pyridin-3-yl)-amide. "H NMR (400 MHz, MeOD) &
ppm 1.41 (t, J=7.3 Hz, 3 H), 3.28 (q, /=7.3 Hz, 2 H), 3.39 (s, 3 H), 3.72 (s, 3 H), 4.54 (s,
2 H), 7.18 (dd, J=8.6, 1.8 Hz, 1 H), 7.56 (d, J=1.8 Hz, 1 H), 7.71 (d, J=8.6 Hz, 1 H), 7.93
(t, J=2.3 Hz, 1 H), 8.48 (d, J/=1.8 Hz, 1 H), 8.54 (d, J=2.5 Hz, 1 H). HRMS: (ESI) m/z
394.0990 [(M+H)" Calcd for CigH2oN30,SCl 394.0986].

Example 239
(a) 2-(Benzyloxy)-N-(5-(1-methyl-1H-indol-2-yl)pyridin-3-yl)ethanesulfonamide

=0
— O
\

To a solution of 5-(1-methyl-1H-indol-2-yl)pyridin-3-amine (Example 100, 150 mg, 0.672
mmol) and triethylamine (272 mg, 2.69 mmol) in DCM (6 mL) is added 2-
chloroethanesulfonyl chloride (274 mg, 1.68 mmol) in DCM (2 mL) dropwise at 0 °C. The
mixture is stirred at 0 °C for 1 h. Silica gel (5 g) is added and the mixture is concentrated.
After elution, the fractions containing the product are concentrated to give a residue,
which is redissolved in benzyl alcohol (20 mL). 60% NaH in mineral oil is added. The
mixture is stirred at 70 °C for 1 day. The mixture is then filtered and the filtrate is purified

on Xbridge C18 eluting with a 1:9 to 9:1 acetonitrile-water gradient to give 2-(benzyloxy)-
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N-(5-(1-methyl-1H-indol-2-yl)pyridin-3-yl)ethanesulfonamide. MS (ESI) m/z 422 1
(M+H)™.

(b) 2-Hydroxy-N-(5-(1-methyl-1H-indol-2-yl)pyridin-3-yl)ethanesulfonamide

H / \
N—§=O OH
= O
A\
N\ /
N N
\

A flask is charged with 2-(benzyloxy)-N-(5-(1-methyl-1H-indol-2-yl)pyridin-3-
yl)ethanesulfonamide (90 mg, 0.214 mmol) and MeOH (5 mL), and the flask is flushed
with Na. 10% Pd/C (22.7 mg, 0.021 mmol) is added to the mixture. The flask is flushed
with H, and stirred under H, atmosphere at 50 °C overnight. The mixture is filtered and
the filtrate is purified by silica chromatography eluting with a 0 to 4% methanol-DCM
gradient to give 2-hydroxy-N-(5-(1-methyl-1H-indol-2-yl)pyridin-3-yl)ethanesulfonamide.
"H NMR (400 MHz, DMSO-ds) & ppm 3.37 (t, J=6.2 Hz, 2 H), 3.77 (s, 3 H), 3.80 (t, J=6.3
Hz, 2 H), 4.96 (br. s., 1 H), 6.70 (s, 1 H), 7.10 (t, J=7.1 Hz, 1 H), 7.23 (td, J=7.6, 1.1 Hz,
1 H), 7.53 (d, J=7.8 Hz, 1 H), 7.61 (d, J=7.8 Hz, 1 H), 7.79 (t, J=2.3 Hz, 1 H), 8.47 (d,
J=2.5Hz, 1 H), 8.55 (d, J=1.8 Hz, 1 H), 10.12 (br. s., 1 H). HRMS: (ESI) m/z 332.1072
[(M+H)" Calcd for C16H1gN303S 332.1063].

Example 240
2-Methoxy-N-(5-(1-methyl-1H-indol-2-yl)pyridin-3-yl) ethanesulfonamide

H / \
N—-S=0 O

I
— o /

Y

\
A flask is charged with 5-(1-methyl-1H-indol-2-yl)pyridin-3-amine (Example 100, 22 mg,
0.10 mmol), DCM (2 mL) and TEA (20 mg, 0.20 mmol). 2-Chloroethanesulfony! chloride
(16 mg, 0.10 mmol) in DCM (0.5 mL) is added dropwise at 0°C. The mixture is stirred
over weekend at room temperature. The solvent is removed in vacuo and methanol (2
mL) and 5 M aqueous NaOH (3 mL) are added. The mixture is stirred at 60 °C overnight,
concentrated in vacuo and the residue is extracted with DCM. The combined organic

phase is dried over Na,SO, and concentrated. The residue is purified on silica

231



19 206 2 213 209 23 788 214 56 377 216 (one enantioner) 32 600 216 (ot her
enantioner) 35 1230 217
WO 2009/156462 PCT/EP2009/057947

chromatography eluting with a 0 to 5% methanol-DCM gradient to give 2-methoxy-N-(5-
(1-methyl-1H-indol-2-yl)pyridin-3-yl) ethanesulfonamide. "H NMR (400 MHz, DMSO-ds) §
ppm 3.18 (s, 3 H), 3.51 (t, J=5.7 Hz, 2 H), 3.70 (t, J=5.7 Hz, 2 H), 3.77 (s, 3 H), 6.70 (d,
J=0.5 Hz, 1 H), 7.10 (td, J=7.5, 1.0 Hz, 1 H), 7.23 (ddd, J=8.2, 7.1, 1.1 Hz, 1 H), 7.53 (d,
J=8.3 Hz, 1 H), 7.61 (d, J=7.8 Hz, 1 H), 7.78 (t, J=2.3 Hz, 1 H), 8.46 (d, J=2.5 Hz, 1 H),
8.55 (d, J=2.0 Hz, 1 H). HRMS: (ESI) m/z 346.1251 [(M+H)+ Calcd for C47H0N30;3S:
346.1225].

Example 241
(a) 5-bromo-N, N-diethylpyridine-3-sulfonamide

11 /
O=s5-N

¥

To a suspension of 5-bromopyridine-3-sulfonamide (237 mg, 1 mmol) and K,CQ; (276
mg, 2 mmol) in DMF (1 mL) is added iodoethane (156 mg, 1 mmol) in DMF (5 mL) via
syringe pump over 2 hours. The mixture is then stirred at room temperature overnight.
lodoethane (0.020 mL, 0.2 mmol) in DMF (1 mL) is added dropwise. The mixture is
stirred over the weekend and filtered. The filtrate is purified by Xterra RP18 eluting with a
1:9 to 9:1 acetonitrile-water gradient to give 5-bromo-N,N-diethylpyridine-3-sulfonamide.
MS (ESI) m/z 293.0, 295.1 (M+H)".

(b) N-ethyl-5-(1-methyl-1H-indol-2-yl)pyridine-3-sulfonamide.

@
O=g-N

<0
Br
\

The method described in Example 241a also affords N-ethyl-5-(1-methyl-1H-indol-2-
yl)pyridine-3-sulfonamide as a product of the reaction. MS (ESI) m/z 265.0, 267.0
(M+H)".

(¢) N,N-diethyl-5-(1-methyl-1H-indol-2-yl)pyridine-3-sulfonamide
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A flask is charged with 1-methyl-1H-indol-2-ylboronic acid (90 mg, 0.512 mmol), 5-
bromo-N, N-diethylpyridine-3-sulfonamide (100 mg, 0.341 mmol) and polymer supported
Pd(PPhs), (189 mg, 0.017 mmol), and the flask is flushed with N, for 5 min. 1,4-Dioxane
(10 mL) and 2M K,CO;s in water (0.512 mL, 1.023 mmol) are added under N, and the
mixture is stirred at 90 °C under N, for 2 h. The mixture is then cooled to room
temperature and DMF (4 mL) is added. The mixture is concentrated in vacuo and the
residue is filtered and the filtrate is purified by Xterra RP18 eluting with a 1:9 to 9:1
acetonitrile-water gradient to give N,N-diethyl-5-(1-methyl-1H-indol-2-yl)pyridine-3-
sulfonamide. "H NMR (400 MHz, DMSO-ds) § ppm 1.10 (t, J=7.1 Hz, 6 H), 3.29 (d, J=7.1
Hz, 4 H), 3.80 (s, 3H), 6.85 (s, 1 H), 7.08-7.14 (m, 1 H), 7.26 (td, J=7.71, 1.26 Hz, 1 H),
7.56 (dd, J=8.3, 0.5 Hz, 1 H), 7.63 (d, J=7.8 Hz, 1 H), 8.33 (t, J=2.1 Hz, 1 H), 9.00 (d,
J=2.0 Hz, 1 H), 9.10 (d, J=2.2 Hz, 1 H). HRMS: (ESI) m/z 344.1428 [(M+H)" Calcd for
Ci1sH22N30,S 344.1427).

Example 242
N-ethyl-5-(1-methyl-1H-indol-2-yl)pyridine-3-sulfonamide

0 H
O=5-N

N

-

N-Ethyl-5-(1-methyl-1H-indol-2-yl)pyridine-3-sulfonamide is processed according to the
method described in Example 241c¢ to give N-ethyl-5-(1-methyl-1H-indol-2-yl)pyridine-3-
sulfonamide. "H NMR (400 MHz, DMSO-dg) 8 ppm 1.02 (t, J=7.2 Hz, 3 H), 2.92 (q, J=7.2
Hz, 2 H), 3.81 (s, 3 H), 6.83 (s, 1 H), 7.12 (t, J=7.1 Hz, 1 H), 7.26 (td, J=7.6, 1.1 Hz, 1 H),
7.56 (d, J=8.3 Hz, 1 H), 7.63 (d, J=7.8 Hz, 1 H), 8.31 (t, J/=2.2 Hz, 1 H), 8.97 (d, J=2.3
Hz, 1 H), 9.08 (d, J=2.2 Hz, 1 H). HRMS: (ESI) m/z 316.1126 [(M+H)" Calcd for
Ci16H1sN30,S 316.1114].
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237 5 1611 238 44 >1000 242 23 >1000 Equivalents Those skilled in
the art will recognize, or be able to ascertain using no nore than routine
exper i menV& 308H15642ner ous equi val ents to the specific prrageceo@astascri bed
herein. Such equivalents are considered to be within the scope of the
present invention and are covered by the followi ng clains. The appropriate
conponents, processes, and Ktiti461l-ErriEP Zi P17057941. )ds of

t hosearvi caVons 81% ether daczma?ts may be se)adad far The Lnt tterstion

ared eirtpldnpieMs 1t-ies a8ay for Aldosterone Synthase Inhibition
The activities of a compound according to the present invention can be
assessed by the following in vitro method well-described in the art. See Fiebeler, A et al.
(2005), “Aldosterone Synthase Inhibitor Ameliorates Angiotensin ll-Induced Organ
Damage,” Circulation, 111:3087-3094.

In particular, the inhibition of aldosterone and cortisol secretion in vitro can be
determined by the following assay.

The cell line NCI-H295R was originally isolated from an adrenocortical carcinoma
and has been characterized in the literature through the stimulable secretion of steroid
hormones and the presence of the enzymes essential for steroidogenesis. The cells
show the physiological property of zonally undifferentiated human foetal adrenocortical
cells which, however, have the capacity to produce the steroid hormones which are
formed in the three phenotypically distinguishable zones in the adult adrenal cortex.
Thus, the NCI-H295R cells have CYP11B2 (aldosterone synthase) and CYP11B1
(steroid 11-hydroxylase).

The human adrenocortical carcinoma NCI-H295R cell line is obtained from
American Type Culture Collection (Manassas, VA). Insulin/transferrin/selenium (ITS)-A
supplement (100x), DMEM/F-12, antibiotic/antimycotic (100x), and fetal calf serum
(FCS) are purchased from Invitrogen (Carlsbad, CA). Anti-mouse PVT scintillation
proximity assay (SPA) beads and NBS 96-well plates are obtained from Amersham
(Piscataway, NJ) and Corning (Acton, MA), respectively. Clear bottom 96-well flat
bottom plates are purchased from Costar (Corning, NY). Aldosterone and angiotensin
(Ang I1) are purchased from Sigma (St. Louis, MQ). D-[1,2,6,7-3H(N)]aldosterone and
[1,2,6,7-3H(N)]cortisol are acquired from PerkinElmer (Boston, MA). Nu-serum is a
product of BD Biosciences (Franklin Lakes, NJ).

For in vitro measurement of aldosterone and cortisol activity, human
adrenocortical carcinoma NCI-H295R cells are seeded in NBS 96-well plates at a
density of 25,000 cells/well in 100 pL of a growth medium containing DMEM/F12
supplemented with 10% FCS, 2.5% Nu-serum, 1 ug ITS/ml, and 1x
antibiotic/antimycotic. The medium is changed after culturing for 3 days at 37 °C under
an atmosphere of 5% CO2/95% air. On the following day, cells are rinsed with 100 pL of
DMEM/F12 and incubated in quadruplicate wells at 37 °C for 24 hours with 100 yL of
treatment medium containing a cell stimulant and a compound at different
concentrations. The test substance is added in a concentration range from 0.2
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We claim 1. The conpound of Formula Il: wherein R2q is hydrogen or

hal ogen; R3qg is hydrogen, or hal ogen; R59'" is hydrogen or cyano; R7/ is Cl
.. al kyl sWEsX0pY/ifieéd with - NR - SO, - Cl1. 4alkyl, NR - SO,pdTVEH20@042d4RYy| , or
NW- C(0)- Callcyl; R is independently hydrogen, Cl-C4-alkyl, or
C3-C6-cy- cloallcyl; and R8 g is hydrogen, or Cl.6alk-yl, or a

phar maceutically acceptable salt thereof. 2. The conpound according to
claim1l1, wherein R217 is hydrogen or hal ogen; R3q is hydrogen, or hal ogen;

Feq is hyrobrn@%&rw16:mmo|£%7q:éu%t.@hlah@|vbrﬁaﬂ caPbeslskd dePbhgitdridin-n MR- SO, -
C,alkyl, -NR -S0, -1aal oCl Cl 4allcyl; R is

i ndepende’ﬁlCPV”Q*@farPSb"éﬁumd?”sdﬂ(S @pléf%g?{ fo&s,lfahn ?O(ml():romolér) or a combination

of two stimulants. At the end of incubation, the excretion of aldosterone and cortisol into
the culture medium can be detected and quantified by commercially available, specific
monoclonal antibodies in radioimmunoassays in accordance with the manufacturer's
instructions.

Measurement of aldosterone can also be performed using a 96-well plate format.
Each test sample is incubated with 0.02 uCi of D-{1,2,6,7-3H(N)]aldosterone and 0.3 pg
of anti-aldosterone antibody in phosphate-buffered saline (PBS) containing 0.1% Triton
X-100, 0.1% bovine serum albumin, and 12% glycerol in a total volume of 200 L at
room temperature for 1 hour. Anti-mouse PVT SPA beads (50 L) are then added to
each well and incubated overnight at room temperature prior to counting in a Microbeta
plate counter. The amount of aldosterone in each sample is calculated by comparing
with a standard curve generated using known quantities of the hormone. Measurement
of cortisol can be performed in a manner similar to that of aldosterone, except that
[1,2,6,7-3H(N)]cortisol is used.

Inhibition of the release of a steroid can be used as a measure of the respective
enzyme inhibition by the added test compounds. The dose-dependent inhibition of
enzymatic activity by a compound is calculated by means of an inhibition plot which is
characterized by an ICsy. The I1Cs values for active test compounds are ascertained by
a simple linear regression analysis in order to construct inhibition plots without data
weighting. The inhibition plot is calculated by fitting a 4-parameter logistic function to the
raw data points using the least squares method. The equation of the 4-parameter
logistic function is calculated as follows: Y = (d-a) / ((1 + (x/c)(b) + a) where: a =

minimum, b = slope, c= [Cs, d = maximum, x = inhibitor concentrations.

Table 1. Inhibitory Activity of Compounds

Example Aldosterone Cortisol
cell secretion | cell secretion
ICs0 (NM) ICs0 (NM)

6 1 7

15 27 447

33 14 662

42 30 600
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R8g is hydrogen, or Cl_6allcyl, or a pharmaceutically acceptable salt

t hereof 3. The conpound according to claim1l, wherein R is independently
hydr ogen, WéY2009/156462a| kyl ; and Rag i s hydrogen, nethyl, @CT&EHRY9/05047 a
pharmaceutically acceptable salt thereof. 4. The conpound according to
claim1l, of Formula TV: R7c wherein R2° is hydrogen or halogen; 1.2.3 is
hydr ogen, or hal ogen; Rsc is cyano; and R7c is Cl-4 al kyl substituted

Wi th-NR --S02-ClL -NR -802-halo C1 or NW C(0)-Cl1-4 alkyl; R8 is G _4 alkyl;

each R is indepengEntiy nydrogen, mneghyl, et nyiz4@r propyf, or a
pharmaceutically acceptable salt thareof 5 The conpound agcording to claim
4, wherein R7 is ®substituted with4R - S02- CL408I kyl ,

101 2 37

106 85 530

107 9 220

123 78 650

138 43 326

171 3 168

180 2 3

186 21 390

192 4 20

196 3 19

206 2 213

209 23 788

214 56 377

216 (one enantiomer) 32 600

216 (other enantiomer) 35 1230

217 4 22

226 36 345

228 105 > 1000

229 5 125

231 2 51

236 21 1100

237 5 1611

238 44 > 1000

242 23 > 1000

Equivalents

Those skilled in the art will recognize, or be able to ascertain using no more than
routine experimentation, numerous equivalents to the specific procedures described
herein. Such equivalents are considered to be within the scope of the present invention
and are covered by the following claims. The appropriate components, processes, and
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-NR -S0, -hal o Cor NWC(0)Cl1_4 al kyl; and each R is independently hydrogen
or Cl-C4-al kyl, or a pharmaceutically acceptable salt thereof. 6. A
conpound WE:WPULI2t 0 claim 1 sel ected from N Met hyl - NHGYEPRoO0METHy |

-1H i ndol- 2-y1)-pyridi n-3-ylinethyl]-nethanesul f onam de; N Met hyl -
[5-(1-nmethyl -3 -cyano-1Hindol-2-yl)-pyri- di n-3 -yl net hyl ]

- met hanesul f onam de; N-[5-(6-Chl oro-3-cyano-1 -nethyl-1Hindol-2-yl)-pyri-
din-3 -ylinethyl] -Nnethyl-me thanesul fonam de;

N-[5- (6- Crhét%@s@f‘tﬁdé@ én&%bmé&n&i&dne%ﬂﬂaaoaiﬁaa@%hy be JéiBcted for kEet hyl |
- et hanesul f onam de; Propane-2-sulfonic acid [5-(3-cyano-1-nethyl-1Hi ndol -

2-yl) - pyrREsent g\v9ntp§tqng)?mbog|me@§th%rﬁa 2,2,2-Trifluoro-ethanesul fonic acid

[ 5- (6-chl oro- 3-cyano- 1-nethyl-1Hindol-2-yl)-pyridin-3-ylnmethyl]-amde; or
a pharmaceutically acceptable salt thereof 7. A pharnaceutical conposition,
conprising an effective anount of the conpound according to claim1l1 or 4,
or a pharmaceutically acceptable salt thereof, and a pharmaceutically
acceptabl e carrier or diluent. S. The pharnmaceutical composition of claim
7, further conprising an HMG Co- A reductase inhibitor, an angiotensin |
receptor antagonist, angiotensin converting enzyme (ACE) inhibitor, a

cal ci um channel bl ocker (CCB), a dual angiotensin convening enzyne/ neutral
endopepti dase (ACE/ NEP) inhibitor, an endothelin antagonist, a renin
inhibitor, a diuretic, an ApoA-1 mmc, an anti-diabetic agent, an
obesity-reduci ng agent, an al dosterone receptor bl ocker, an endothelin
receptor blocker, or a CETP inhibitor.
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9. A pharmaceutical conposition, conprising an effective anount of the
conpound according to claim®6, or a pharmaceutically acceptable salt thereof,

and a pharnaceutically acceptable carrier or diluent. 10. The pharmaceuti cal
conposition of claim9, further conprising an HVG Co- A reductase inhibitor, an
angiotensin Il receptor antagonist, angiotensin converting enzyne (ACE)

| nhi bitor, a ®&cEi%im channel bl ocker (CCB), a dual angiotensin converting
enzyme/ neut r al- 'SRERSHORR YELE Y RAEE/ NEP) inhibitor, an endothelin antagonist, a
reamn inhibitor, a diuretic, an ApoA-1 mmc, an anti-diabetic agent, an
obesity-reduci ng agent, an al dosterone recept of, bl ocker, an endothelin
receptor blocker, or a CETP ighi bitorgn ‘

R%
A\
B N \ N/
R%

wherein

R?*¢is hydrogen or halogen;

R>7 is hydrogen, or halogen;

R>7 is hydrogen or cyano;

R7?is C,_,alkyl substituted with —NR'—SO,—C,_,alkyl,
—NR'—S0,-haloC, _,alkyl, or NR'—C(O)—C, _,alkyl;

R' is independently hydrogen, C,-C,-alkyl, or C;-C4-cy-
cloalkyl; and

R®7 is hydrogen, or C, calkyl, or a pharmaceutically
acceptable salt thereof.

2. The compound according to claim 1, wherein

R?7 is hydrogen or halogen;

R?9 is hydrogen, or halogen;

R>? is hydrogen or cyano;

R’? is C,_jalkyl substituted with, —NR'—SO,—
C,.salkyl, —NR'—SO,-haloC,_,alkyl, or NR'—C
(0)—C,_qalkyl;

R' is independently hydrogen, or C,-C,-alkyl; and

R3¢ is hydrogen, or C,_salkyl, or a pharmaceutically
acceptable salt thereof.

3. The compound according to claim 1, wherein

R' is independently hydrogen, or C,-C,-alkyl; and

R®7 is hydrogen, methyl, or ethyl, or a pharmaceutically
acceptable salt thereof.

4. The compound according to claim 1, of Formula TV:

1
o - vy
R3C _
/
R N \ N
\RSC
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wherein

R*“ is hydrogen or halogen;

R3¢ is hydrogen, or halogen;

R>¢is cyano; and

R7¢is C,_, alkyl substituted with—NR'—SO,—C, _, alkyl,
—NR'—SO,-halo C,_, alkyl, or NR'—C(O)—C, ,
alkyl;

R¥*isC,_, alkyl;

each R'is independently hydrogen, methyl, ethyl or propyl,
or a pharmaceutically acceptable salt thereof.

5. The compound according to claim 4, wherein

R7¢is C,_, alkylsubstituted with—NR'—SO,—C, _, alkyl,
—NR'—SO,-halo C,_, alkyl, or NR—C(O)—C, _,
alkyl; and

each R' is independently hydrogen or C,-C,-alkyl, or a
pharmaceutically acceptable salt thereof.

6. A compound according to claim 1 selected from:

N-Methyl-N-[5-(1-methyl-1H-indol-2-y1)-pyridin-3-ylm-
ethyl]-methanesulfonamide;

N-Methyl-N-[5-(1-methyl-3-cyano-1H-indol-2-y1)-pyri-
din-3-ylmethyl]-methanesulfonamide;

N-[5-(6-Chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyri-
din-3-ylmethyl]-N-methyl-methanesulfonamide;

N-[5-(6-chloro-3-cyano-1-methyl-1H-indol-2-yl)-pyri-
din-3-ylmethyl]-ethanesulfonamide;

Propane-2-sulfonic acid [5-(3-cyano-1-methyl-1H-indol-
2-yl)-pyridin-3-ylmethyl]-amide; and

2,2,2-Trifluoro-ethanesulfonic acid [5-(6-chloro-3-cyano-
1-methyl-1H-indol-2-yl)-pyridin-3-ylmethyl]-amide;
or a pharmaceutically acceptable salt thereof.

7. A pharmaceutical composition, comprising

an effective amount of the compound according to claim 1
or 4, or a pharmaceutically acceptable salt thereof, and

a pharmaceutically acceptable carrier or diluent.

8. The pharmaceutical composition of claim 7, further
comprising an HMG-Co-A reductase inhibitor, an angio-
tensin 11 receptor antagonist, angiotensin converting enzyme
(ACE) Inhibitor, a calcium channel blocker (CCB), a dual
angiotensin converting enzyme/neutral endopeptidase (ACE/
NEP) inhibitor, an endothelin antagonist, a renin inhibitor, a
diuretic, an ApoA-I mimic, an anti-diabetic agent, an obesity-
reducing agent, an aldosterone receptor blocker, an endothe-
lin receptor blocker, or a CETP inhibitor.
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9. A pharmaceutical composition, comprising

an effective amount of the compound according to claim 6,

or a pharmaceutically acceptable salt thereof, and

a pharmaceutically acceptable carrier or diluent.

10. The pharmaceutical composition of claim 9, further
comprising an HMG-Co-A reductase inhibitor, an angio-
tensin II receptor antagonist, angiotensin converting enzyme
(ACE) Inhibitor, a calcium channel blocker (CCB), a dual
angiotensin converting enzyme/neutral endopeptidase (ACE/
NEP) inhibitor, an endothelin antagonist, a renin inhibitor, a
diuretic, an ApoA-I mimic, an anti-diabetic agent, an obesity-
reducing agent, an aldosterone receptor blocker, an endothe-
lin receptor blocker, or a CETP inhibitor.
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