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WO 2008/ 101995 PCT/ EP2008/ 052141 | NDOLE DERI VATI VES
The present invention relates to indole derivatives,
wo ooophempmceut i cal conpositions conprising theCEER®08/052141
and to the use of these indole derivatives in therapy,
especially in the t in. Pain treatnent
is often [imted btht\lﬁEe)‘Egl IR/fo‘fcrec S of currently
avai | abl e nedi cation. For m)der ate to severe pain,
o o2B5 8y 55 S e e GRS, ARET R BRI
compiriigiigethe lseeatamdi to ¢hesiispeof didsednadnle dermatwmstlamhqrapy espeCIaIIy in the
ory 10 depression and muscle rigidity. In
treatn{g‘g gﬁtﬁ;a% t he doses of opioids which can be
adm ni st e_red are limted by nausea, enesis,
Pain t%%ﬂﬁ%@tﬁé&ﬁe%im. 4y th% §.d@%?re{ﬁ£ 'oP&@rYenrng‘a%‘i Ab%“mg&éétﬁ;ﬂ. For
resulrting in ati’en elec cel ve sub-optl e
moderatd o seaterpslin, roatoh:erare Maielssuse‘deirhesmnm aercbeah and sffebdve but

suffer ?rfo&es%ztr%u 9?31 Ebt@ﬁtlﬁl@l%fehfhg%gtgmﬁfgbg 'éffé{cﬁﬁ, éjst%%bly respiratory

depressiar emcbmesde dglmiyldn faddltlwre\bheadmieg@@ oplslds hmchmmebeaadmmlstered
fdf [ t . opj.ol d .
are Imll {58 bg n%ﬂg%%%%eeg CS%{SUE& Chl%rlﬁg iy %geﬁ%réloﬁb!r)f?én |%’5u|t|ng in
patienteeelecipgti recepyai sup-apticialiodin gortpol mtble;r than slftey these distressing side
i r i LDt .
eﬁectslafml(g:daférr%;‘rﬁ@ﬂ%gddl R/'é%&@ r@ s@r{lz%u’%(a o%lg% Hﬁa\n@ﬁ%@%rﬂgﬁ here is
thereferfefa dercgnd foheewe anglgesies ibbbhaveaandeweowedfsile eftent profile compared to
op|0|d?né"}|e%ﬁ?’érfﬁ%efs%a&os?gg(g Hhém Erggt‘?rgent %F E{g/t?rgéantgférplaént]%cluding opioids,
tricyclgcotidegrassants, Bératonmaanmmradnedalmgmmtamsnfﬁums pod entidoalulsants
are ofﬂfhltgg %ﬁg%@n glh%%q% ?{egr fg?esglgérﬁmo9ﬂgw%qgﬁié§’ ﬁs m\g?hg\yeq%roved
efficaqyafnnﬂabﬂneetrment@Bcleuremibrt:cnxaln whi ch is located primarily
in the central nervous system but which is al so
expressed by peripheral neurones and to a | ower extent
Evidenee is ehermyalingthat cnnabissid egpniatsdath poteptiai wazinaigiesic @82 anti-

mfIamErﬁooSrytag%ntch%@pb? ﬁfﬁ%g%ggﬁq‘?&e % Iggéna e&,ﬁh%?annabinoid

CB1 redeptorawbich gpylocae/ptimaidy as@efqeomahr@n/oofs sstemethit wbich is also

expre%]%g%%rn?heraf)wr&ﬁegg tg%\fowérdéxte]n(? dgtggr peﬁgg@al ttls\ém—:é &nd the

ece een I mpl1cate
cannabineid @B{Zlmeat@d velnieh lsumﬁstlamcatedrlylmregp@nslks (bibwlett, A. C etal.:

oo GERIEEH R s FORDRE) 1. IREOELRN, S0 B s
Pharmasgl @ev e, 461-208 62002). |\Nhlteh’féetﬁl3é’alen@10r ot tm@nrimp&@éed in

ol T S8 LBy S 0Ly BB

recepigf w@ﬁstQ,l@pQQlallwbom@gllngtaétr@eﬂ)m tsfceptR)y héve) bden suggested as

et o A ST R B M vy e
Pharmgeglogyned, Iﬁ@fﬁnéo%andjwewemdhernmws_ Pat ent 939 138
WIN 5(5521% 'trﬁegmgg)%’%e saft ot @j +$12, ﬂi.ﬂ &S%-ﬁleﬂxglgl;zﬁgr&-ﬁg@nyl)_

m noa
methY(]Ei’rgﬂdetith] ™ Aenmxaahyll (naptishlerghmethagene 8@84lisgibesd in US

Patenflg gé@ 'I%é!"f%t%hp&b?tﬁf’ﬁcg %%ﬂtan% Ql@%ggﬁ’t' ?hgg&n\/\f@&%% He prototype

uce an I nocrcep tion
of amleqalk)d@rielﬁs (Ele$6fnst9é,d\ﬂ A et aﬂnerMedeChmaﬁﬁ EP4-Hefm1995), which are

oo 5 R0 o PR, AR L AP Btes iy covvn

efficacy to morphlne in anlmal models of acute pain, persistent inflammatory pain and

neuropathic pain.
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Key structural features of am noal kylindol es havi ng
cannabi m netic properties (Adam J. and Cow ey, P.
waExpeno19@pi n. Ther. Patents, 12, 1475-1489, 20B2)/EP2068/052141
an am noal kyl substituent at the 1-position of the
Koy styRa3afiel et gbapbunios it babhaBHITbAS BB AR, 0. anc
Cowle&nPaEmﬁlﬂ @pisubhernPatenss atd. néas-k$89. 12002 eare din seinsadid/| substituent

ot e 3B E e 2Bl 2 i B p Micgt IFBE A s R of e
mdoleamgbguqh asudxemptifigdeoy amadgl grogwin they amiteatylinptwlasdiisclosed in US
Patenth 830 RS R PRACRETdor e T e RER ROWHRRILT (Ve o

Connestiaut), ar by aSupstituted mgida-grobp irBthpasimpioondsdis@dostids o MeL@th8869

(Bristdi S {éﬁﬁ%% g@ggm{%glrk%gﬁ% idgg\?agﬁg :ﬁé\{ljrg%% sfsituted oxadiazol-5-y!

ring atdhaBepssition agea tisclogdd ihYWOD286590 (A83BR] Oper200E08BERW. asd
I - | - 3-
canna%%%g%ﬁéﬁoéﬁgt?%ﬁ}ﬁgﬁ fedr\lﬁggbalgés& %‘gﬂg (indol -3-yl)
In WO2804000692] \WO280506882 Y end dY 2115689 et kas NotaenlaNl yésiﬂlndol -3-
yI)car@ﬁEéiégr‘Qgihggggpﬁig%@égdnﬁ]gﬁd&@ gétgﬁicg?lé %8?\%&' %s afglmgc dosed as
analggsioagants which snodlhlagesthiermaneaseald r&v&p@r sol ubi I'i ty for
There.ltlérﬁal‘ﬂ? trré%ﬁ?@reéé hgblﬁtggrépgmst%%vlt?;(?m%)mvgd ﬁﬂ)g)ehré@ ﬂfc‘ﬁ%es%creased
i nven provi ndofe derivatives Raving the
water gelnbifity| foFu$ema|$ therapeRilc ®pentg. X2 R3 X N YTn R31 3 R4 N
R R 4RRR16 NR/ R Y Formula |l wherein A
represents a 5-nmenbered aromati c heterocyclic ring,
To thigvaet thierprégent XiRetiveh pxQvideseind@e dervidivesbaving theggeheral Edrmula |
fromN, O, S and CH Y represents cf? S or SOZ R,
is H (C _4)alkyl, (C _4)al kyI oxy, 2 g;l ogen; R2,
R2', R3, R3', R4, R4', R5 R5' endent |y
hydrogen, (C _4)alkyl (0¥ QW Feubed with
OH) or CO OR8] or 25 one g % i "subdtituents
R3 and R3' or R5 and R5' ogé3 e\t a keto
‘ e al |l Rydrogen or

group, and the oth&
(C, _4)alkyl; or R ROy oget her Repr%sent a
nmet hyl ene or an et ene Pridge, and R2', R3, R3', R4,

R4' and R,
R1
Y

wherein

Formula |

A represents a 5-membered aromatic heterocyclic ring, wherein X4, X; and X; are
independently selected from N, O, S and CH;

Y represents CH,, O, S or SO,;

Ry is H, (Cq4)alkyl, (Cq4)alkyloxy, CN or halogen;

R2, RY, Rs, R3', R4, Ry, Rs and Rs’ are independently hydrogen, (C4.4)alkyl (optionally
substituted with OH) or CO-ORsg; or

one pair of geminal substituents Rsand R; or Rs and Rs’ together represent a keto group,
and the others are all hydrogen or (Cq4)alkyl; or

R, and Rs together represent a methylene or an ethylene bridge, and R, Rs, Rs’, R4, R4’ and

Rs' are hydrogen;
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R5' are hydrogen; 2 W) 2008/ 101995 PCT/ EP2008/ 052141
nis 1or 2, RBis H (Cl.4)alkyl (optionally
waeamstiom ed with OH (CL. 4)al kyl oxy, CO NRORIBCT/EP2008/052141
CO- OR11 or 1,2, 4-oxadiazol-3-yl), SO02NR12R13 or
nis 1 SER14; R7 is Hor hal ogen; 5 R8 is (Cl.4)alkyl; RO
and R10 are independently hydrogen, (Cl.4)alkyl or
Re is H.(81-7)pisyldbptiinialyy subistitutesl wigh Oblr (ip ¥alkybixgCOdWRIRIn &0-Q R4+ or

1 Eg& 4)al kyl oxy; R11 is H or

1:2.4- (?%tl&?a%) ?‘&ﬁdséﬁ"ﬁ!l%z 8? '"’e i ndependently H or
Ry ISW@lhaﬂ@%rkyl 10 R14 is (Cl.6)alkyl; or a

. ph ceut i cal | y acceptable salt thereof, as agonists
Reis (g;f"%%ﬁg"cannabi noid CBl receptor, which can be used in
Ro and Re dre gratependend§ hperiogers (Cha)alsylfon f Cexemeipiatkyl, the alkyl groups being

- - Llue ' ' pai n, neuropathi c pain,
Optm?%%:ueb%ﬁﬁge?jn\h% 39?53%1'42%5ﬂ§£st icity associated wth
Riqis hmrt(Cpl)alkﬁcl erosis. 15 The i ndol e derivatives of the

t i fromthe
Riz anl fé gag}?egn%ﬁﬁf@ 6’2% derivatives disclosed in
Ri4 ISW%M*S(B89754 (Akzo Nobel N.V.) by the presence of the
s i et ]

or a o ERARARY AEeBRLES R Herell15s BeOTRE BL R ShEEASG o1 recoptor
which [egn hraluaedl in thQ@'eatapareggmilg sachbasfionbeamaple peoigpeiative pain, chronic

: c , [
pain, (SR B3 InCodrBP e A RaioRb oy A RES R R i
sclerogi. X1, X2 and X3, used to define heterocycle A

: R th r

The Rkl BRRERGALA Rl hes PENGHE At B AERE c
derivabdeMQsedxraw(é%QﬂSéS%?rﬁﬂ (Akzd NobsldW¥r) dyitimec bredémag of the

' i sot hi adi azol e, isoxazol e and
(homdl)@gé g'ﬁé%ﬁ) ety Preferred heterocycles A are 1,2,4 25

oxadi azol e (Xl is N X2is O X3is N and

4 - i i a i . i
e shén ISR . e ol B
represientsesaprsnean iarechateahtio hetendnyaliciimed whishlophtagsoup hhma’agms

byty|
select%d ffor%fﬂl g?gggi;ﬁoﬁrﬁlg g#p%alég yf&ftaY{eﬁs % cH )é/ gt%ﬁ )E ' g%gdﬁ%) define
heterchlm% canre)) be IQH Rapk@ﬂm@ever’e@tamcaclm Arzct é@se derived from

h k
tthphEH?rf?r%?l fi z@‘ ut y %DOQQ%) éqgre}d ?z %59@{91%?%0%3 |r1|c|ulﬁﬁlg
|soth|qip@p35bth|ad@ipleo Wkazcﬂg hnyd |samjj|az@teh‘lj’referradqbetemcmles Aare 1,2,4-

oxadlé g%%() %y,QI )@% @)ﬁ% Eac‘r]oa‘h@ﬁcthfgﬂ,ﬁglleégr QYp >{'?§’S g, |§N§

ato
cycl opentyl, cycl obutyl and cycl opropyl. In the term

R
alkyl group having 1-4 carbon atoms, like butyI isobutyl, tertiary butyl, propyl, isopropyl, ethyl
and methyl.

The term (Cy.6)alkyl likewise means a branched or unbranched alkyl group having 1-6 carbon
atoms, like hexyl, pentyl, butyl, isobutyl, tertiary butyl, propyl, isopropyl, ethyl and methyl.
The term (Cs.7)cycloalkyl means a cycloalkyl group having 3-7 carbon atoms, like cycloheptyl,
cyclohexyl, cyclopentyl, cyclobutyl and cyclopropyl.

In the term (Ci.4)alkyloxy, (Ci.4)alkyl has the meaning as defined above.

The term halogen means F, Cl, Bror .
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3 WD 2008/ 101995 PCT/ EP2008/ 052141 The termn can
represent the integer 1 or 2, thereby defining

w@e@enawdhe and honopi perazi ne derivatives of PEDEPMDS052141
I, respectively. Preferred indole derivatives of the

The téé@\r/nsé\;gan RPreBbft tﬁ%%%?ﬂﬁr%?@ \A}]%réby'd%&%mg:ﬁ)@%%azﬂ}e andt rhomoplperazme

es of erern
derivatiw@f@rmma Inres;bgdtleeig Frefemed idaoda d@ﬂ\/@hvsaskxvf|tr¢hgmvent|on are those
whereftd, rise a bridged piperazine or honopiperazine group,
such as for exanple a
Indolexiehivalivas b Folymjla)[ ®’herep] RcaranR2ogéther rearesent a methylene or an

ethyleéerz g]a&’éeaéé%ﬁ%% B %%ﬁ?d e&%é}gﬂhggr I%orm)pl érg?iﬁle Ig?ro ggl;f_%lir%u %

ence vat'l ves a
example avihiediszabiyyadlaf2,0,2dactB02-yl ¢hur 2, E@aqabedo[Qe&:ﬂ laetan-Reyl group.

There%%%?g%%? !{1%2% (%?lvé egca\t:?oé%ﬂg Iw IFR 6:‘?1@5) r‘tle%n? ‘4' |¥Vbt 5} SO..

oxadi azo al'l'y
Furthgsmedfereddrei thel obmpaerdsweteiraie R df (Ct1h)alhyh\$ebﬁtltldad wite CO NRgR1o OF

carbarmyl met hyl ) - pi perazin-1-yl ] nethyl}-[1,2
124§Xﬁd{%ﬁla|azol 3-yl)-7-chl oro-1-

Specifjdadly pmf@rchdopg#mladedvqtlwgmftthqInVQnﬂKbn ardol e; -
- 3- ({Iz’ Aé?h&rﬁ?m?;fﬁ%%!ﬁ)% ;%e%%é( L%@ﬁﬁw) 72h! Wl{ %é ?%cg%{)@)zf Brbrod-
(tetrahygyaparandd-ylimetdykif-intiold; i ndol e; -
TP T 23 -
(tetraipyidregpytam=-4-yl) methyl-1H-indole;
B AT phoor
(tetraHyylraby (anet-ylrmgidyloliynanie- y1 ) met hyl - 1 H-i ndol e; -
; 7-efﬁﬁ§-ﬂ{/él-[4§’(f\@é§iré@{%ﬁérﬂ%ﬁzﬁgﬁn&@@@%ﬂa%?1h§k%&hﬁ?{1?2h]ﬂhﬂaabé&ol-3-
yl)-1((te¢mhm19mrraw{=ya)me4hwﬁm¢m 1 Hindole; -
] 7%%{33{5%@ (e gf&g@%d@%&%#@ﬁb&gflﬁ' sl T %hibaibdol B-yl)-1-
(tetrghtydtapatapch-piyyetaw-¥+ndpleet hyl - 1 H-i ndol e;

LAY AP RGE A2 BB oy

adi a
(tetratiydsapy teexbiydetdy i fbfngolen- 4- yl ) met hyl - 1 H-indole; 25 -

- 3-({%3[2%5& ém&@ﬁ{ W%EE}E% (& g rﬂétﬁ%ﬁzi A-thiabttdBES DY il koA (1,1-

I az
diox¢-hexatwHsattriopyaraA-yiimethiréthydold: H- i ndol e;

B e
(tetrqny)jropy(am 4ylametapl- Héoallbledr ot hi opyr an- 4-yl ) met hyl - 1
-7- CE* td;giaz?em (|;I 2, 4 -oxadiazol- 3 metrll)sl)pé)eraz? %y&meth{ylﬁ)@ 2 4E)oxadiazol-3-

ut oxycar erazi
y-1141.1- qr4>>f@el‘nmh}'drpmloz>yzﬂn~4 phraethylz dt-irgolgr 1 - 30

SR L PN o) 1
7-chiprat] -[(deteadiy dropl raB=4yylymath ik idiinglote;

_3- {:% g &%F%ﬁ/og/i éyl?@nt%gyp{]e)r% yﬁA?tﬁ@ h}d%] &adﬁqz?l _3-yl}-7-chloro-1-

[(tetrelydsapssgn-fred )methyllpifpedale n- 1- yl net hyl ]
(S)[71 wlg @Z{?%’y@&ﬂ&méfhw ] (rﬁe%gllkgﬁbﬁ%qu{e?rﬁ)()'bﬁ)%ra%# %/%tﬁ‘%]
1,2 4] -oxadiazol-3-yl]-1-[(tetrahydropyran-4-yl)methyl]-1H-indole; and
- 3-({4-[4-(carbamoylmethyl)piperazin-1-ylJmethyl}-[1,3]-thiazol-2-yl)-7-chloro-1-
(tetrahydropyran-4-yl)methyl-1H-indole, or a pharmaceutically acceptable salt thereof.
4
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3-({4-[4-(carbanoyl net hyl ) pi perazin-1-yl ] nmethyl}-[1, 3]

WO tdwsaaiobs 2-yl ) - 7- chl or o- 1- PCT/EP2008/052141
(tetrahydropyran-4-yl)methyl-1 Hindole, or a

The iR b SPlee BB BRE BT E A BT REBless ol o ag o

organiofchemmestry vgendrain nmay be prepar ed by nmet hods known in
IndOIGG&r'V%\{eS\?)EEOO Lﬂ%méﬁ Tﬁpﬁ?faiﬁééx &flgcﬁ'l& é:orlnggtgrlrogpoérlzganula Il
whereflrisma Iemm[g)gm)ds syfch Berarnhadlegen|or av\,hadkytsuLomaie grdupalny mggleophilic

Oup,
cispiafi o B i rolB PR iRl SRl PRI RECE
homompel‘azma obforinokaal |y subst ituted piperazine or

honopi per azi ne o&for,rmla R R R3 NR3 Ra NRa R6

R5 R5' wher ei n n,2 R2', R3, R, R4, R4'", R5, R&

and R6 have as previously defined.

Compounds of rwhere L is an al kyl sul fonate

group can b par d frdm 10 conpounds of Formula I

where L is reaction with an al kyl sul f onyl

halide in thﬁ enceRpf a base such as

triethyl am ne. Rmdo?ge derivatives of Fornmula | can be

prepared from conpounds of Fornmula |1l by reductive
wherem, et RSnRs, (i Rg Ruh ReplRé’ endRs paveithstrneanirepapipeioagy defined.

0 [ [ nt
CompGln@UIBIATE Ao LTs b 31 B TRFRE wBlo Bgn bEPHELREAOF
compiumogof Formue |l avhiere hahy@amyobmdaacmn Wit am blkylbuifonfigradide in the

' converted with conmpounds of
prese@o%r%d[zgaa%ﬁéfj?ﬁg H%tﬂ arth%lF]%n and reduction using suitable
Indoleglerridataien gf FammJla é@hmbmgeagr@dtf@m eamplemnds obearmuta Burkreductive
aminagcr)rgg}ﬁlin%rkﬁi &ﬁélly sﬁbéﬁuﬁﬁ%ﬂ%?%negé FEB fé]gég‘zargé)fn the presence of a
reducipgiagent:subleas ¥odikm td@r%r)xybonomdmdee conpounds of

Itis WEPMB(\)}JS?]\ Iﬂle %Wﬁ{a?c&'[]b&ir@¥g%?6%lﬁ§n&?§r@[ %&?& fc{’}aﬂgﬂre inter-

conve(tenlvdw ablklpbundsyof Fedadaillbrbywsidatiors and edsluetionewhing sigtable oxidising

and re%gaﬁg%%gnt%e% Qes\cmf&{ ia\%ke{—D%gDédﬁeéEk I:?.(L.(Ié)ar?&dook'o?ﬁéfélents for

Organic Synthesis: Oxidising and Reducing agents (Wiley: New York, 1999). Likewise,

compounds of Formula Il where L is hydroxy can be prepared from compounds of Formula IV
where Ry5 is hydrogen or (Cq4)alkyl, by reduction using suitable reducing agents.

0 o)

A/7/\L

X
22 X,
SO <y
S
3 i Ris
N N
R, N R, N
Lo TG

Formula Il Formula Il Formula IV

Compounds of Formula I, Formula Il, Formula IIl or Formula IV can be prepared from
compounds of Formula V to Formula Xl inclusive, using methods well known in the art for
constructing heterocyclic rings. Such methods are described in the general reference

5
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R NRT NR7T N RLYRLYRLY Fornula Il Formula |11
Formul a 1V Conpounds of Fornmula I, Formula Il, Formula
wo bdosao196ornmul a |V can be prepared from conpoRCEPNS/ 052141
Formula V to Forrmula XIl inclusive, using nethods well
S R DONR, i
Katrtag) AR ot Endicive BerobRAS et BuaPLBAGR Kirhdind PRSs, 1004,
see edpECROVYHILOEID FPaRCT FER2008LOED TihYs Wv(apne oxkgen, sulfer or nitrogen
e t
st GPLEHERS LA JBCL Rl FHETABA i o S 3o
nll‘fOQ@‘l atlémsé merrbered rings with one oxygen, sulfur or
nitrogen patomand Volunme 6, Part 4B, Five-nmenbered
rings, witji°two or myye oxygen, sulfgr or nitrogen N
at ome N 5N OO &SNNHNH2 2 RN RMNHBR NR N R1L
2 Formul a VI

an |
W BT i e
as pr evi ou defi ned and is H or

(Ekmdh @ kyl , canrhgupnepar ed by Fbinfuerat ure pr Goedia\dg
or nodifications of literature procedures known to

t hose persons skill e(olHi n the art. 10 For exanpl e, OH
conppunds of For rrulﬁ can be pre@re'-from corrpou,(jds
of Fowmdl a V, or i [ [ N\

\
7 | @ ~ \
R, nt a qu| e dee N
i velly, cBmpoun ForRmI a be R, \\CY
pr epar ed om conpounds ormula VII I react i on
with 15 thioacetanide in a solvent such as

Eoramay | f or mam dEormGpounds of Fédrmndia VI I |1 carFdoeula XII
pr epar ed from conpounds of Formula VI by dehydr ation,

ComppPiseat iy g be bt BEOEVE TP R R Loy hilfedte

meanmgs E@prwloasl);( d@ﬁmeda@nolegpmHexﬂ (CrQatkyt cogpaensisparbtd bolitdtare

roxyl am ne i i tabl e
proceglgp%éthtp catlons\é\)q’ Ilteraturg procegures known to t%ose persons skllled in the art.

For example, compounds of Formula VI can be prepared from compounds of Formula V, or
activated derivatives thereof, by reaction with ammonia in a suitable solvent.

Compounds of Formula VIl can be prepared from compounds of Formula VI using thionation
reagents, such as phosphorus pentasulfide or Lawesson’s reagent. Alternatively, compounds
of Formula VIl can be prepared from compounds of Formula VIII by reaction with
thioacetamide in a solvent such as dimethylformamide.

Compounds of Formula VIII can be prepared from compounds of Formula VI by dehydration,
for example using trifluoroacetic anhydride in the presence of a base such as triethylamine.
Compounds of Formula X can be prepared from compounds of Formula IX by reaction with
hydroxylamine in a suitable solvent.

Compounds of Formula XlI where L is NH; can be prepared from compounds of Formula V,

or activated derivatives thereof, by reaction with cyanide anion to form an oxoacetonitrile,
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20 Conpounds of Forrmula XI where L is NH2 can be

prepared from conpounds of Fornmula V, or activated
walerosuadyes t hereof, by reaction with cyani dePEEPIW0$/a52141

form an oxoacetonitrile, 6 W 2008/ 101995

oo S FEONH 4% o | LSS kS5 08, 4y, oo
hydrogarcgesas thenyresewernf gasitdlyst sheh av pmledice of clarcet.al yst

Comp%’rﬁ:& cﬁ%oﬁrﬁbl%%‘l’ ééé?e%rhr:é%?rngg grgl’nocu ﬁg&}ﬂﬂ{;‘@gor 1) uFO\omqu'gactlon

with hydragylarone IN\ﬁtShltd‘Westixgntam ne in a suitable solvent.

Con BB S ) PO e Oy 600
compodnide .of qumtée(éﬁhrp IFec exsompe edyoohdsafifrannala\ whereeR Risthyidsogen
oo oYLy 5RIBEPLERRLe B SN A L RABRA S
in a salydny emth @Jdimegteylfdnmmmlug|fb|dm\rmjrbyd'e/drdly}§|3 ashegladgueous sodium

rvorollECL VB AR S SO VL e Lt con e
prepaies! hyrecylatioreotemiiseindg obr epwaitaellibigingayplcaodasty! ofiloride, in the
prese&&n@%%gg Akn ggéwrgﬁ@e XI'll using chloroacetyl chloride,

in the

resenc a base such as pyridine. Conpounds
Compoﬁnd%arfrﬁ@rraullaw cam bb @repaegsbirerd compaudsnmidomiglaeflll by formylation,
I t e [
or x4 LN O (03 ork i ocBLB oAl O bl .. 1
225-3@.,d97€hem 9, pt. 1, 225-342, 1976). 15

v B0 AR a0 U RBA o D i BEpSH v

using deesedurbe desryibedl by yéimodenderet al, (/. NMad. Qiled. 36hGA3-FRHI, 1993) or
-3
rwu of 3617830 Crpdo g £77:184, Rlodfbr molifparfhg o eSEbrozaures.

NL R/Z NR/ NR H--9R1YR1 1--CFormJ|a

orrmul a XI'V | a XV For nul 1N\ Compounds of
0 a XI'll ca pared by Fatnre procedure
R, ofF noyifi ' at Ure procldures kn to

those pegfso skilked in rt. FRr exanple,

compound Forrmula X111 be prepared by

Barkyleadli on of conﬁem%xwf For mul d:"/@”'a BY treat mgRfmula XVl
f ol | owed

base s sodi u
compPlih ft Sana BRI Fer PR TRl AI 6 proegieF &t sgfications o
literatwb @f @ eYuledknbWe totasé DgrsaSs sleifadrie thebat. dtoe erandple, ¢aBn@ounds of
| egvi n rou ch as.a e | kyl syl,f onat
Formu L 4 8 frad o5 B PRSI 1B Rl Fiiment with a
base steATBISOUi@M hmlmrje efsllovaal wreparoeudmbyari alkﬁat&tgLUg@nt of Formula XVI,
ures or ]1 erature pro UI‘ES
whereR, B e seanitaL Shines Retockand bip ¢ lrSvina Sip S50h 45 d Rifogen or
alkylsﬂfdne’(ermbmp/ @anpdbﬂﬁ”@@ﬂﬁdﬁwum‘ XW¥F@eaibe abiindd femm cd®mercial sources,
r I om c
prepafEt 3B i BPESETRT HeopaeatoRb Al HFiaket BRESEHER sgwn to those
persofd¥idiiad ilRéhe ar9, 227- 250, 1969).
Alternatively, compounds of Formula XlIl can be prepared from compounds of Formula XIV
using the Fischer indole synthesis or modifications thereof (Chem. Rev. 69, 227-250, 1969).
Compounds of Formula XIV can be prepared by literature procedures or modifications of
literature procedures known to those persons skilled in the art.
Compounds of Formula I, Formula Il, Formula Ill or Formula IV may alternatively be prepared

from compounds of Formula XVII using transition metal catalysed coupling reactions, as
7
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Conmpounds of Fornula XV can be prepared by literature
procedures or nodifications of 30 literature
w@emsaa9rEes known to those persons skilled i n PECEER2ODS/052141

Compounds of Formula I, Formula Il, Forrmula IIl or
descri E&ﬁ m“{hé‘ 85%@%@%&%@%#?' s bﬂaﬁgrlgé;rgﬂﬂ?%l)sniﬂ z@{gynthesis of

Compwt@rbywe Matenuysisi (Bgccvreiaidlimn@mva&lty Seen2eBUBeIt0 9599).

For %&&%@é%ﬁé@d@ﬁ%rm& ?I? Hag@% adrgbatrgc? Pﬂ %g%gétwégf g&gp&‘fnds of

ransition
FormuGo Xl ewhee ya i lealddeine sith esmpSeutsnad Fechla @WIII Wrtieve Y s istayboronic

acid OE% irb%%gf ?(ﬁig&n%ly iuglﬂg %%Lkl rgg{)tloﬁ)i ?E?Re?%?ﬁ‘?d%&{ 1995) ora

e“prepare reacti
modificatigpdberdsf. of Fornmul a XVI |, vvhere Y1 is hal ogen, with
compounds of Fokmula XVIIIl, where Y2 is a boronic 5

¢ acid ester, using a Suzuki reaction

2457- 2483, 1995) or nodi fi cation
t her eof . . R7 (A/rAH /R5 Y 2 Formula
XVI' | FBymul'g oounds S gk muith XV 1 and
conmpounds qof Forml a Xvi || e dobtai ned from
conmer ci al sour ces\—p epared literature procedures
or nodi ficadheasaf |1teraturgQaRugcedures known to
those persons skilled in the art. For exanpl e,

Compoomismfidsmalt Xxbiranad @mpdvhds ahfermudIXVId cbn@eiab@imm/frdna

commER3EEA DY P08 B SR ARl M

procedureskhdwrb® thpser posatsexkilley irt theset. per o@nples, k:brﬁpedndsmfthemula

i el KB ety e SR8 BB oo SRRl A ol Feypwia X

using bmrmge B qnscdventtsucn‘rgagdlowmylfom&'ﬁrmdeh as an aryl sul fonyl

It will tgeg gﬁé{ﬁecét%g e rseo%ts%ﬂllllgg% tﬁ{a lé?t'tﬁeit?ﬁe %Eol% mt?g v taa

synt esl's het " be "app PeCi &
tempordridy petectedodwingdié mgnormgtionsragschibed sieal et usimgoaprojectibdngroup,

such ass agﬂb%l%fshﬁ(ong ggrjov\é%r %%Cq chﬁ(—?’ct&ﬂgn& Qlﬁylgég%'i a\%téy st%e |Inqﬁe

synthegarsatltemll funkyegbe)ameaamddleeﬁ(sucfbpnbteqhng(gmueamdy,beFUsdad ‘to modify

the st%ﬂ&rﬁfé |HS Prlg[a%%lé %gltrj St,%gn rle%nﬁltylcm?&]%t Btgogé QB rmg%%r%{ Oéellé?thoja%%ﬁés.
Suitahkapriomg:s'ng gaobe aceedesmabed/lequnrfenEbr iful: Erotecting GBeups, Thieme,
Stutt gﬁt,@ ;{’){gg}Ppr opri ate conversion reactions of

g unc I onal groups corresponding to certain of the

substituents R2-R6 For exanple, conpounds of Formula I
The MRS &l orlRinliRekiSd af ALK thaQRELIDRbY RHDSNeL U B8 mitid Mcan be

obtained by appropriate conversion reactions of functional groups corresponding to certain of

acid or a boronj
(Chem Re :

the substituents Rx-Re.

For example, compounds of Formula | wherein Rs is (C1.4)alkyl (optionally substituted with
OH, (C44)alkyloxy, CO-NRgR19 CO-OR4q or 1,2,4-oxadiazol-3-yl), can be prepared by
reaction of a compound of Formula | where Rg is hydrogen with a (C14)alkyl halide or a
functionalised (C1.4)alkyl halide, in the presence of a base such as potassium carbonate.
Compounds of Formula | wherein Rg is SO,NR2R3 can be prepared by reaction of a
compound of Formula | where Rg is hydrogen with a sulfamide or a functionalised sulfamoyl
chloride, in the presence of a base such as pyridine. Compounds of Formula | wherein Ry,

R, Rs, Rs, Rs, R, Rs or Rs’ is CH,OH can be prepared from compounds of Formula |

8
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25 OH, (Cl.4)al kyl oxy, CO NR9Rlo, CO OR11 or
1, 2, 4- oxadi azol - 3-yl ), can be prepared by reaction of
wa2oempowhd of Fornula | where R6 is hydrogen me1/BPR08/052141
(Cl.4)al kyl halide or a functionalised (CL.4)alkyl
t I, f

whereﬂwgﬁr%oﬁaﬁérh Ehﬁ‘bﬁﬁd& ' 005‘93?50?/ r§%&0ﬁ§13|ﬂ%as%ﬁéﬁgqreducmg
agentSO02NR12R13 can be prepared by reaction of a conpound

of Formula I where R6 is hydrogen with a sul fam de or

a functionalised sul fanmoyl 30 chloride, in the
The indplegiengativet ohFbramia sarghthals spija mdy nentaiCatfeaahers antre of chirality,

I 4 2
and ofig ot e o BEAE il ingling St Fhers 314 o Btercp B2 Top present
inventlongn\Dlez(08 ATDDrB@ ioRET S ERNABAIS Hihih its\eeepeeamd &ch ¢k2he
O N : i.0 :
mdwmﬁgl R%ﬁg Sﬁ?ﬁn&@%grsr e?uc#or@ugggﬁf%rﬁza f%nélgtﬁglpgéll[s, Qubstantlally
free, leeasa@alatadesltfdfessftblan@r’/a prefaradlytless thas 2, & particudariess than 1% of
n [
the otﬁ% ejngﬁtg&néé)ragn(gﬁg&ﬁrgs glf)sr%izﬂ ernghflc;r?(era |r$a ﬂ'gﬁ{ﬁ':t grﬁrselncludlng the
racemifi mixtuseecondaising Bhbstpntede ryualiamoents erhhe el erdetomérs.
{ | C
Metho%tlg ?cgrﬁag?rﬁh{&? Scd}/ ﬁ]e‘é{a%(? g?%%{eéar\gt 6%@?@52 hes ;ﬁg@ 8%?90 ST s are
obtainefl aFowetlkreown iarke athed.g. syathiesis véthimbiralindugtidsy or $taéleg from
f :
comm'ehc?ally%&ﬁ%%'lea(t,h?rg gﬂbtsp egf(grsstg tlér(?{)/ﬁér%o%%)ﬁu f(#rge?émple using
chrometc@mmyrmrthrahdedm »t by eystaflisglicvhwitnaohirab ceurdertinnany
proportions including the 10 racem c m xtures
cont ai ni ng substantially equal anobunts of the two
Pharm@anﬁdabyrm@ptatm saigsnd\ove alstginee by treatingna fies basepef a compound of
e I
FormLﬁ% a ne g@é%dlf%%mYoc%hfc%Uﬁ h}?otr&grg% é&’({'(ﬁ é)%o%r%rlc acid
and swifurih acidi ersdn ¢rganic acidrsuch asfcmeo(amglefasomblmdmrtm adidl ytartaric
acid, Ig%ltﬁ:' elcﬂnbln%léigbé 8' mglﬂpét c%t fiﬁ‘narf?; c%egﬁ[:gﬁc' Y gacqnnlc acid, propionic
S Fomat ogra
acid, agletie atld raedlnmﬂaﬂnd@llfowygcldl | | sat| on with a chi raI
counter-ion. 15 Pharmaceutically acceptable salts may
be obtained by treating a free base of a conpound of
The ceropenrida of theiinyendomimagrexist moingolyater assveilyagriosblvated dorms with
[ S
pharn%%é%lca[ygé’c%B{ar%maﬁl\%%gsgsu&ﬂIsjagilﬁ?&r b?ﬁgﬁ&l g)‘%g rtrp fé{(eagHC%éf{?réﬁ the
solvatad faims @ire cmw@cedﬂequer&m the umspldated dormisdoribe durpesk of the
inventimi d, nalonic acid, fumaric acid, glycolic acid,
succinic acid, propionic 20 acid, acetic acid and
met hane sul f oni ¢ aC| d. The conpounds of the invention
[ : :
e oY o 0 PR E BadtLe PorhRAR P L B nal
derivalieg mcor@mgmﬁﬂnesm&om@a licke. phlanng@n@caily actériable Rl Htegepf, in
admi, ¢ Win BhEmERBHAR 8. AbARkieL ki pibASH) il Hbrapouti
agentpridederm jacoeptablonmeans bring poropatieswiththerafvasindredients of the
Lt .
comp(gsgt%?az}dnﬂgo?pélefégggér {glsthg %ﬂ?ﬁtgﬂ%r%}f g&% gﬁﬁncg]\égmlude?fg those
suitablpcfoeprhisliglingabl sulivetanebys,iimravadens epiderahiintrathecal, mtramuscular
ool S . .
vans RAFSRSFOAGERL. G8P81 AR AL G20 i dosago fome
for administeoaA prefereeaimouteaif agministradion il tbe wial routére ot her
i ngredi ents of the
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conposition and not deleterious to the recipients
t hereof. Conpositions include e.g. those suitable for
woe@s/ 10| i ngual , subcut aneous, intravenous, BEI/ERI0a$/052141
intrathecal, intranuscular, transdermal, pulnonary,
: e 30
For oréﬁal\c(ﬁthlals%tlorn &teaalctlegp?gw rtn ﬂ]%y%%rpé?%tédj% &E&?te |tg éJ&h as
tablets, capsules, pawdensu grtandete@nsollstlmheslﬁpamswrtsuaed thedike. WO
For pag%qg(a}gér%%?stfgr{ - e P ﬁng?/é&tl%%l cor‘rﬁfosmoﬁ1 of ’gletl)nvepr)ltlon ma%/ebg pre-
sentechin whitstosetoe mutti-dase ®utamms, e.g. armeetosn liquidp $upredetermined amounts,
I u

for ex é@‘?ﬁ 'é_eal&f gglgn?&ggg?po%% éﬁogﬂt%g%?é%%%@?ﬁrle&’ﬂnsa 808 §f4 (1yophi-
lized) p(bmiltm(reqmlrlngabnlg d!qujlttqnmﬁ stefrilet llngid cardert &.gnwatey, doier to use.

- C
Mlxed%ﬁ"].su%ﬁjﬁégﬁéod%uwé'&%?g(ge%?anb% ?lg%“ 'g? (rjné)ﬁea(f (%%%ﬁﬁ({b%ﬁ?h%standard
referefcsm, Genaaml, A.R.ref 96 KRegungtori| heaynkeramapod|Reacticawd Pharynagly $20th

e d
Ed.t.or’?q_ Cﬁp‘ r?cro‘?tqmn%p% g IARAS dé{{():ob%ee(() %s)b%?@\rw Fb&ﬁ ﬁ>h glgttr]t'ircggr
Manuf@p@lrlng\)atr@ractlpep agﬂntmydwecomm;ese@d |Mptshlld;dmﬁage units, such as pills,
t @
tablet?%?%?}%go%ggée%qb{?yca %&8% as?lgbgsrl er o rf?drtéh%éeBﬁh’%angif R et
pharmalceutiRaly a@epwbleWMGlosch@a@wemdnmma applied afh dnigdeoynposition,
e.g. aé érg chgg});e%pg%tlg @%&ﬁfg}‘ Xn\%%@h@v%agb%kdﬂ Qr%uls%glogr asa
sprayNagf easialsirag) , the active agent may be conpressed
For m%ﬂﬁ%s&%ldo%agé) tHérUste fch%tlgr‘?aIBH{j ltn?es sutcﬁkéls?l ?rs (%Iorants
e processe cap Sul suppositories or

polymgyjc hipaers aof thqalﬂ@rlﬁacraamp_ta&d ¥n gerweqita_ablpbartrmampu;ally IaeCeptabIe
additiEhidE J AT irﬁé\‘P?rB%vitﬂFiﬁ’é ’fu%gt@?of&!hé bl HABARAS Effbe used.

€.g. as an injectron préeparation, rn the formof a
Suitabdetartiersiwithsvhigretheiastiye agant of tbe inventierscan bes piraipistared as golid
comp ﬁ)% w?b‘ﬂfo%%act&?e F%rr Kﬂd“&e d%kl\/gt \}%g%lﬂp“t‘héimet e mmﬁ' é'ﬁ]%reof,

conventi ona d ves suc ers, tol orants ,
used ip(suyatm amObmtﬁdlécv@amrderlammmls&am@ eoquraaIssUSRansions nisotonic
: I

salme\%ﬁﬁﬁé@d%@;&ﬁ@ %?Ig%vds%/rﬂa?ﬁge %ﬁc ?tgﬁl%g;'rﬁrt )ﬁrﬁaceutlcally
acceptable dnepersn@egmis aodmr wetting edents.Suwich @b Ipeopysanei giros! @il liutylene
egCOIV\'hi ch the active agent of the invention can be

adm ni stered as solid conpositions include |actose,
The ingerticpfyrtaslinaldese pharmaeautivalsompdsitipe dsiHesginlgfore described, in
comblﬂgﬁ%ﬁ{/@fpééﬂggﬁg?nat%%l %’lﬁ%@lé #gr ﬁég% B:grplb SSI X hQQlHZ)aCIEéEmg material
Includlngmsrhwr:ttonss‘alr thaaiss of tmteuconmoalndn & dhe Use a&ﬂ\@ema@b@ described.

solutions may be used, containing pharmaceutically

accept abl e di spersing agents and/or wetting agents,
The indalerdesigatives of therieveglige werepiou hditohesagonisgs 9icibe CBIMhreceptor, as

t , gﬁg ' :
deterrhlﬂg(ﬂh é Rlirl}g%ﬁlbbqq‘ r{eé?nge A s%gé’(@@@@@?éﬁ?étﬁﬁ&s tggetermlne receptor
bmdmg @ﬁw\raﬂasu@wtrwbudipgjeai Reip)ity @f aenabinald reaéntabnedylatorssaie avell
¢ i . _ . 4 )

knowrﬁﬂgftﬁ)é)%% tllhggner?ﬁe @%ﬁ%h%ﬁo{ﬁﬁ%gﬁﬂg%g g‘%’tﬂﬁ!&%g?'ﬂgolﬂﬁj eto be tested
and bingdieg @5 stiravlsiiothesfiohieitide sta fupetional FEsgonseds meadercdvat i ves

I {

To me%gu%r%efuh&Yo%gF rjeg&%ﬁ’é’% |§ol£t§8’ﬁﬂlA @rh(% mﬁgi@%tf%ﬁ Ze(gé‘ t&r:};‘aegggérsferably
the humanrrgcemm wﬂpmsswtmmsbledﬂwte@e@s nBueh ar@tlerplgbtrbesme Chinese
Hams{%I %b@&ﬁ@?%ﬁ%'tﬂer%éllé Qe\é rsQthlSlQ' @t%'fe?gtgly Frfet ée‘ﬂé b &’fmammallan

canna recept or nodul ators are
origin.
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known in the art. In general, expressed receptor is
contacted with the conpound to be tested and binding
w@eoostioryed ati on or inhibition of a functional PEFpPINSL052141
is nmeasured. To neasure a functi onal response i sol at ed
I
Methoﬁ% &K fsgrglé cérﬂ&n%&éf@?‘? %fnggc%r](ﬁn?gé Igéﬁto%n n]i Fh% art
(Samigaaietzal, d‘éblbcmrg(hlombg a habaChiiorydlden 85, Gdddr§pemg Ehamoy Laboratory

s SELb gL BRSNS B A PR RR

expresaon ﬁm@ommmg teddriréd thjelooﬁmhmuxues faz digatiinnaii@dditional

sequeﬁgés n%%g %ﬁ &%p%‘?k/g Abl&%{ﬁéﬁg\é]@#enﬁnﬁ%g{)@aé%ﬁ y?é'lltknown in the

art. Pavtionsadr, all©®th¢ BH0A iengodag mgrdesm@bpratem gan b egrstruGeti gynthetically
using %Eb%tg os'{'ﬁ‘é @%s’e tbéﬂn?@feg &Jeéé)zé&?%tsoslﬁélﬁagFé%%rﬁgor%fﬁi}ésr}gr ease of
ligatioerBuwidblegcontrel eleménte forgraoseiption aed krangjaiém dfdire inclyded ooding
sequeﬂée Qgrgbé gr%';}%led ?o E%%WR %8?’ P&ng&-}?lgég rAléQ% W?}E k%wr? L@xb?eﬁglgn
pressi stens
Systera$ are RO a\rada@ea\rhldnl are @Dmphon@)NAh ermd@lwrgety hiahqss&nndawmg
t i .

prokalgp bt S bR IR SHEROURE L dolispl bR ol oot
cells, meswalien icelis, sVita&seﬁsnno@hsbkle ligation. Suitable

control elenments for transcription and translation of
Cells expeedsing thel exteptsd iaregthes equiesied wWithrihdtespeampaled to obsdree binding,
or stm'FBlrkﬁloﬁ%‘# .%.ﬁo%%’fea”rﬁﬁ&[ongﬁeég%‘@@' I known, expression 10

tens are now aval I'ch are corrpatlble wth a
t t
ol e Mo RS oA e RS LT OB Epemtor may
be useyl terimeaserd kindingobeempaimdl s, manmmal i an cel |'s, avi an
cells and the like. Cells expressing the receptor are
For mewm@ﬂtqietndmgmdlhaQtwelytOéﬁuor@@mktim?&betleﬁ etBRaungds may be used.
The n*%'sﬂﬁl'deg gse&’?a%léﬁ@flb@%b%b‘ﬂ{md BiabBiid ['SIQ]‘@F@CSQ@O gt hgnal

respon ternati I sol at ed cel | nmenbranes
approymateéy edusg affinigy tox pBd andCRBRInding strR) receptor may be

used to neasure binding of conpound. For neasurenent
Functigpalis idiesgptebegaist ecivty ynayrbef mgasused by, determigipg|thegecond
mess&‘%@PF@éBg&‘é@Mcrpﬁs ﬂé?’@)@amplg nﬁeagﬁ’l%yfnewt gﬁr'ebf C%éﬁﬁedlated clhanges in

radi ol abel I ed” cannabi noi d probe 5940
cAMPros MARKRsE oiatataypy Thagusicha rmlemoplyn S@Bareﬁﬁgn cfipe CB1
receptdt Bt RistRSce & AosRELI ANPLxpeBhg R St Qrth@ngf‘écﬁﬁpound The
activity may be neasured by determ ning the second
seconfEraseAREaT reopemisdhersiensiysd s Bie level apsecont anssenasn wilbpe
reducécﬁgﬁﬁér%séﬂe gbéérﬁﬂwgcmfﬁg%‘ffebtrbf 15 WE: ImP¥oRK BB Binding to the
pat hways. Thu such a nmethod invol ves expression of
recepiohe CB1 receptor on the cell surface of a host cell
and exposing the cell to the test conpound.

In addifiopdf dlirReisaedyermed D) 6 AME leMeln imigxpesed qqﬂ'ecq?'@\ﬁ@ln be used

WhIChQFI a%%ﬁl‘éHQO"fPa%%Fe‘&g&{ with! decOftor2nERFHEC BRI ACK el 51% Ql%%@fécted with a
dependi ng on the effect of the test” compound

secong; [A rRNCeding e rencsige FEBE-. the reXRIRFstoNel W c@,qogg tes with receptor

actwafﬁﬁﬁﬁ‘#@@rﬁ@é‘l ré%rt@r &ne%%sls%\ﬁ% ghtI Bb Mo PR 8EY e8bbnse element
I's“can be used in addition to transfeection

reactlr\l,g fch C'P@Q(‘ﬂﬁ @Nelérfgcﬁﬂcﬁ@d m%sgmg@raﬁwéabdq ERPSriee pepes\pene g. Lacs,
alkaline phosphatase, firefly luciferase and green fluorescence protein. The principles of such

transactivation assays are well known in the art and are described e.g. in Stratowa, C.A. et
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second DNA encoding a reporter gene, the expression of
which correlates with receptor 30 activation. In

w@enenaloos r eport er gene expression m ght be cortt/BPioegios2141
by any response elenment reacting to changing |evels

ClErfr ?ﬁl‘ﬁo@h&?f ég@gﬁzg é%é&?pbPFélg&& &{’[N@%@éﬁlg@é&h&%ﬁds on the
CB1 regepton ti¢ B6se@benoestpect €0 hM, Fieterably ﬁdlodll‘és of such

transactivation assays are well known in the art and
The cempoutes andydesdusedgs danalgesicagenis,in eAreadmentiof pid such as for

exam@?ggﬁ % ﬁ\% g (%Egrﬁggég rat@lé glg??‘é;]rgzeaé?h And pain and

Spastidgfoaﬁsgmatedrvpﬂaunldtetpleﬁcfetws CB1 receptor the EC50 val ue
Cannéﬂﬁ%ﬁ%ggomstggfﬁeMveﬁfl&f \?/Blﬂgla}’so%ojr&ﬂlgll){:ﬂ) g&ﬁul%’ 0[ ent of
as anal gesi ¢ agent's reat ment
other @aonde&umiumg thDlﬂlp|ee€5€dn‘fp$l@, Q@estloltmpefﬂasmnne@orpalancoroh rrenisea and
emes@e\bgsbt ggéﬁﬂ%ﬂg%%é dlgﬁdﬂéncgﬁ'ﬁ%ﬁra% glsg@gés? ggé}giggfjepilépsy,
m|9ralﬁam<ﬂj0‘fﬂﬂ0d|aag|§ﬁﬂd§tss n@tﬂrOﬂmnemwmdlsorde\m @ndietyl, Fgumatic brain
injury g% eitdeal |y be useful in the treatnent of other
or def s including multiple sclerosis, spasticity,
The compounssempildralsogheausedrim comanaiion \Aaﬂdeth@rdEtQszor lewamplefanalgesic
drugs @ﬁ?r%é 5&0ld§|aﬁgﬁorq|sﬁatr61ﬁgaa'ﬁﬁ zﬁﬁg{rﬁg‘tg éﬁlﬁg)r %%ru%mg COX-2
Sdeduegdh@§¥$ neurodegeneratlve dlsorders anX|ety,
traumatic brain 10 injury and stroke. The conpounds
could al so be used in conjunction with other drugs,
The céropowniampihe inveaitigesiay becrdmysisistrshiodwin@ps o) dsuéiaignt amount and
for a sﬂﬂi'a ient %8ur%%l>f<t@@ttb &flelt@mw%rg q%t&%%&age levels for

10ain ectlve I’n ors
humaraﬁ)mdnmmh@fangh@f D100&190irom pereg ey aekighi wreteraldy ing dosage of

j icient anount and for a sufficient
0.01 ég’%@ﬁ% lg?bc?q me é'ﬁ) all eviate the synptons.
Illustratively, dosage levels for hunmans can be in
gbody wei ght,
The m'ilgﬁt%o@?g st?gte&)bygggesfgﬁ)oe% E?%mél% 20 ng per kg body
MEIght 20 The invention is illustrated by the
GenefaPMetibdld Exanples. General Methods - M crowave
— reactrons were perforned using an Enrys CdotlmzerlM
- Micrgwaseseactlonstens serfgrnedusingsas boniys Quitistzest aPetsonaBChemistry)

unIesg:&tlf’hgﬂlﬂwé"eo t4i7g. chr omat ogr aphy was perforned on silica
Sem - preparative high pressure |iquid

-mmﬂmi@gr_g@ewas petpmediRnG)licags!- per f or med  usi ng
- Semk i Hi ééshlréq@u%w%a@?@gﬂgﬁeml pré@WL%)Wa@rﬁeﬁormed

using theamethpds putinagehalowover a 25 ni nute gr adi ent ;

) D L i S Ao

25 mimjte gtadremt;2510mimm . 1301l 0Gva cetietaoidi Huffet; eleteatier bpWdrat@54 nm.

metnog Tt VIRER e RBYe. Sinliag Bk 400 AR Rgtopiiiegwater over

a 25 niiatite Gradent3s Vmit; 526K amimonium bicarbonate buffer, adjusted to pH 10 with

ammonia; detection by UV at 254 nm.

'H NMR coupling constants are given in Hz.
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1H NMR coupling constants are given in Hz. 35 12 WO
2008/ 101995 PCT/ EP2008/ 052141 Preparati on of

WO pdos/iomgs at es. |: Tol uene-4-sul fonic acid tetP@I/EP2008/052141
hydr opyr an- 4-yl met hyl ester internediate

Prega‘?éﬂ@lgiei'ﬂ?;[&rﬂ Iy, chloride (29.8 g, 157 mmol) was

to a mxture of

I: Tolueaeagwidnio aRid telyaty [ gdiat
a}%§8%§allﬂ$ﬁ%l(c%%n§u?%9 8 éq’g%%bw % aédéjd rrﬁg(%“ gﬁvgggi&g%xture of
tetrahyayp-2H¢pyvan-#hée-medfuaot (260 @i 1 72 agoepasd hyrmh‘lm: Kﬂ&ﬂ img, 33 thmol) in

snolr 0P b, 135, LG SRR AL RS RIS, i 7 . v
quencireg Wltmlwueomwmodfmyeras:id/\@rlﬂ t@hml)bThe thyarsdwere separated and the
aqueo&?@%ﬁerﬂterxﬂgftgd 'ﬂltﬁacﬂm?roﬁ%ﬁ%g (?1( dOS%(}' GI"‘He oré)amlc layers were com-

oronet nane: n

bined tapidueansedtratad fioniacuacRecrysalisdipd rfmrpwmmmthaeemweptane (5:1)
[ ol rt i £
ooroZ8 i flenel LS 500 K PR AFAE L nd i A58, PR W8 Rlors were
furthedpwifiedrbynsiitdacget colomn-chinepétagephy eltieg avith 006 tiebloromethane in n-
heptar%'fb %Ihérfﬁf’thér iu%ﬂﬁt? o?’t #éyr{eggéﬁléo%% %L\tld etrah dro‘:ngagl i‘r yémethyl ester

(total wsld4mﬁxb)154lmmof)‘ol uene-4-su| fonic aci d
1, 1- di oxo- hexahydr o- 1-t hi opyr an-4-yl net hyl ester
i nt er medi ate_ 15 Step A

esterf intermediate

: | yrz e»(75 g, }646 nnDI) and
—p—r Jt,%ﬂ qu LTl éhltﬂré cyanide (138.6 g, 710 mmol)
i A nolktoest Md&%tyhmaélc(pare@ 4-pneViS g 646 etmolpaid Clusmdsdfonylmethyl

|socya%%e%g?$@§u fon H}%c?)iﬁ éiHﬁ%thgﬁ}gter%lﬁEC& 'Sqﬁ \Afﬁ%%?ﬂl%d t(g‘n 0 i?ua:ﬁgla) solution

ropw’se
of potggedunt FeehbuibXideveid Sty 1vidrmol) o teddrianeh(ie latadded angpwise. The
mixtur%%ve{_rtﬁ& glﬂLwe% tg V\(\ng?%cfé a o‘j‘rb get edaa? @ %rﬂj] %?rggrf OQJ;'IX ei%t%&}l)[ytion with
diethylletbed (3 Lanwlas]wyg wigh sateratedhangihes biganbonbted? &.1.Rehanvdadryiof over

- n
magn%%ﬁ%ﬁ#éé?ohte (\)/%I?/dr?fgfge CeZ?[ no\ﬁalc olg?ve tetrahydr%éhlopygan -4-carbonitrile
as a palel br(»ss o (&8.3 64646nmmo)) Step B:

& LAnLBl AR e da fRLgxyl i c acid A solution of
Mﬁo—rﬁ%m%r@n itrile (646 nmmol) in
eflsalition @ﬂeUaWOTOMyr%4add>@dltmlﬂ (@Pempol)tin ethand (600 ml) was

aptdl L %1 . 0 . 584 :
added&ﬁ%@gﬁéf@hitéfa\ r%&ﬂg’rsﬁr%@éimﬁpre Hlm Xt@?@?%meg 5%3 %e(ﬁ 6.469mol) in
water At pd heonigliriOvesthep heateddoOed thor DhCoaled to 0’ Coad the pH
adjus Jtdjﬂl\ﬁ“tq chflc % WoRiofi®aGd SBM 5@%@%%&10%59&1% lrgrtnb\%lj in vacuo

& et hanol “Was then remsved in vactuo  and t
and tf@mpmmmmmeglcmtedlqhmr@ndﬁham GF o firb. thme:O(Tﬁ)medlorgamc extracts
trac r

were R0 4Bl eI S A SpolRiin YA, R RO BYRaro-tic
pyran{4e¢arlamvhi¢ acid bt @ BOVPyolEn98 gcbdbomydli ¢ acid as a brown

o] m tep C @ (Tetra
_&él Te‘?ra Grofinio 49 R%ﬁlgr%]ta‘ﬁalnol A sol ution of borane
dArseluhgm swdra@mdlcm&mlwﬁld(amn‘@lmd(ﬁ 378, Arimmal)rin anhydrous

tetrahgdr}g%\?éno t\ﬁésrltg(—@fgcf Q{A}ig\/ﬂs% o(v%r 55 H NS Fxtsgﬁ%r? ﬁf tg}r%r_]ydro-

a sol tetra
thiopyran-4-carboxyllc acid (646 mmol) in anhydrous tetrahydrofuran (300 mI). The mixture

was then heated to 70 °C for 2 h, cooled to room temperature and quenched by dropwise

addition of water until effervescence ceased. A further portion of water (500 ml) was then
13
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t hi opyran-4-carboxylic acid (646 mmol) in anhydrous
tetrahydrofuran (300 mM). The m xture 35 was then

wheasaadiovd 70 C for 2 h, cool ed to room t enper BC/ER20881052141
guenched by dropwi se addition of water until

. ' f - ,
added sy BERIAE ISP TR s 04) HABoT SRR ap AT 1o WM diure
hydroctdeteedacitheblttive anetextrhgted ofta d@hlormvm 3rx 9QcmY. Theheombined
organieTcr e ifieh O SR Shal Ayt ek Py Y ARBIH Atsfiuo o aive
(tetralyd®-tiriopyrankie ylg-oreltiametias @ bopam @I ©ayey, $46mmaol).hen dri ed
Ster Q‘V r1-5RdA. : € | renoved in vacuo

-y1)-net hanol as a
bAswlution bf go@iun2 pgrloc@tles(&emgl ). 425n($) ippvaber (3 L) was treated with a
solutdglat el o BFSARLTI e h Faneh {75 8Tl sicure heated
to 60 WatoeB h Sodiymyessiotatedt @d) was thea adgetl end beatpfg continued for a further

1h beﬁ(grgté%rﬁgyﬂ%P% \)/%I%?%sr e\/g?%%"}h %@ﬁ%?%grahﬂlgpﬁetstbgggvas(tﬂrer? shaken

with spenesive apdiond Of djpthyleather{@ S0dweld dichtbromathiang (21A00 mijsahd 50%
(vIv) dicglgo&%pgﬂé%ég ﬁ;@ﬁﬂweﬁoISEQ%@ﬁ lﬂrﬁlg?ﬂ}r/egrlen%lm%&d‘ah%ds tﬁérl(frgated to a
contin@s exttadstisuugieg dicklopunetharesfoof 8 Hiaediyd s@vend corfidingd SAO the
earlier'(;glc%vtelnglre%’:ryg ﬁ%gghle‘(ﬁg\?n%t(s %lﬁo5%§fgxgrgg%\gﬁﬁr%%d{ﬁ\é/awo to give (1,1-
dioxo-hexeiydionlythiemiratué-yiyasethreh as peatagetad (806.2 gné4tmaml) which

sing di chl oronethane for 18 h and the
Crys,[a%%ven%fa | ned w th the earI i er soI vent
Step Eixiq breicid B ok hiydre apwantdyvieethvbesiered

| g . rely e HYY O HE

Rgé@l'ﬁﬁg 1d¢|}é§%_ﬁ1%>ha:hgdror1a’hh|%)yr2fr5 X% ethar‘\ol gIOS(%] 640 mmol),

pyridirgr @hgenlol. 92 (meéng 4gdlrr©lt6'Ia1nmnd>r)yrldhmec(H okb 2645ynmal)lm stdoroform
C

(1.5 Lg\ﬁisc‘fréﬁo})g(% rtloéhﬁg Hégggjrléﬂﬁfhfoﬂ tf%éﬁ é eSt8 moIoner 15

mins. $hé otixtene veds the | stlrled iﬂ)r 62 - Westedydthowdter (2 x 1 L), saturated sodium

chIom{et %’%&%r(@k) é’i&, hn) ei’&[ ggﬁhm(s’hﬂ el Tg%%n Jﬂ?%%veﬁé R/%E %Jn&?ed in
vacuozDd3herpiy residne shakenofithr 68% (vv)3- ln_gptmmtet@,hae@ate to give a brown
solid c%qg%étfégmﬁg %%%B%&’\rﬁutﬁgfﬁqih@%‘éﬁkhlgfdg%\}\g%%f égsds‘édghrou%h a
celite pag el@inghwitmathlileateldte (H Wail be sQIgemt V\nasLtyen emayedtrevacuo until the

solutio%qu %b% i Sng Alry i){ﬂ(ﬁg (n% L\lzéad@&p ﬂ%’r@&ltﬂw‘@%us@@r%%as then

he organi c enoved

filtered mwzﬂ lh;z tutleeod!ueUM%eﬁaWyts’mllﬁ(w/%O(gu%ﬁ mmplpptraNYIR 00 MHz,

th t6y b | iydo
oci 140286583 By ol B By R E S B 4128P 500 M iRe0 2, .
63)7hﬁ%§%ddtﬁﬁddgwia78déﬁlde/%éﬁ el uting Mﬁth et hyl

acetate (4 L). The solvent was then renoved in vacuo

until the 25 solution volunme was 750 ml and n- hept ane
Example B L) added The resultlng suspen3|on was then

(tetrahvgwpvrﬁn _4-ghmathgl: 11f§r|r(d9lq bmhvdmcn@ndesalts) 2' 90-3. 09

m 139814 R s @d% 7.36 (2H, d, J 8.1) and

1
3A(spEBtl{>r40(telnlbmrrtdplm(§t1hg'l4)7|zﬁ mmqb)zn dinetlyyorrpamige}(6Q mlpwas

cooIed?tB 4 ‘r@ ﬁ%ﬁ hd 1wﬁ‘ USFUaEEﬂ{?c %nq_ldnd g .6 ml, 54.0 mmol) was added

tetra
over 1[8|rglnﬁy’dalotaMrmhhaéergmrature below 10 °C. The mlxture was stirred at 5-10 °C

14



10

15

20

25

30

35

Step A: 7-Chloro-1 Hindol e-3-carboxylic acid A

solution of 7-chloroindole (7.1 g, 47.0 mmol) in
waleowstibmpbd or mam de (60 m ) was 35 cool ed to 5PC/EPINES/052141

nitrogen and trifluoroacetic anhydride (7.6 m, 54.0

for 2 Ht:'g%b)eoroa rlﬁﬁi) % R/\g%?@ n@lg}?g'réﬁﬂtm qu@Hsmanast &ﬁ"rgd f?r 15 mins and

was stirre
the 7-6hldro-3(trildora®efhy)&drborydloB-- P@Veﬁweﬁmat@mmnered off, Raghing with

water{chﬁé’hh%ﬁfg'/r ?ﬁe Hé}jhg tsx\ﬁ?)t W4 %LE?)QE@A() in 4T|\*A %ﬁgg&ﬁgodnﬂn hydroxide (500

pensron was rre
ml) an?d helate@rto-r@‘h{x(wlm tirmingrforre hhite maqtuje myas]codledaind dhaisbed with diethyl

ether %r )?f(? Al I)aﬁ?e %@Jse gjs hpgge asolfhfen a%ﬁ.'%b @&BWJt LF%%ndé@Meﬁydﬁ'&hloric

I'd was suspen
acid ang Uwowsulsrcwﬂmr‘nyldmtg rfltd@ed @ﬁowasrhe)d vaﬂiderteatoerdautrahty and dried to

afford r7ﬁ%h'|d\tg gﬁehﬁoléﬁéa{rb&%cﬁ ?&g% J‘foéuﬂ"@%g%% W‘?ﬁmﬁ,ﬁm ed
o-hiftetrahydiepyrare-A-vhgict _1 1 ale-B14 i
h’!’?%%f& O|8r'§ Pf? cﬁ8F0h1 ﬁ%o‘eﬂ? cér%%i%yl*c'oa'&% (f7t5nil (?r‘ﬁh%c? |Ff‘Elf?nethyl

wat er neu
formaatidegd0@ ol) af1O0ECdindec hitrogen Wasaddetiodadilgn bmrl@l@(ﬁﬂ)%cﬂl@@rsdon in

miner%:cb&?’]%.gigglfq@?r%@?p gﬁl‘tl rrngl’s\e; %geﬁrowmﬁs ) m{:\ﬁﬁﬁmri&he tgolperaéure below
15 °CrBwxgdoling la@thdvaicremoseﬂ amd e suSpe'/hscdmlaurred for 90 mins. Toluene-4-

st A R PRI BRI 705 0T FIRLbodl g

was hegted aua@ac swttistimnp yeirG kle D(n6abg b pmide vears removed hxeexaﬂporatlon
and th‘éI rlssl?ée \Jvagdlsg(ﬁv@q |mt%r 86 HI Wesﬁqég%mégm’gsﬂgd ith

ai nrng errpera ure eI ow he "cool'I ng

dichlotpmdihanes(2retiiel). Erecrqueeus plsgsensdsoacidified toexdt! f osin@d M hydro-

chlorl (?5’ a?](;r Bﬁ‘g&%lféﬁe ﬁl?ﬁ&é@ Eﬁ ﬁ/\é%t?\g? WtE Xvaéer to ”g%”?}'%%%‘i ()irled to afford
7- chloaudjé@trawowram afyé)mG\tMWemcé@BmarMyI@ agid (151 9.r91i.Ghgpmol) as a
white %@ird Di net hyl f or nani de was renobved by evaporation

nd the reS| due vvas di ssol ved in vvater (500 m).

bl g jettyl-d : X 3
oy I, R Sl TR
(tetrahuamwwrw vll)mwavle‘rHir@oleearcar@bxyhy aaudcﬂ 80ige 81 0onmbk) end dichloro-

metharz'gg%(f%@ u?'ld&ra@% T%%BQI% 1@’@1 tﬁe Y sguﬁﬂé Wktuﬂ%h%@&? ei% ag 7§56

tempepgustfep1&h. chhloromethane and excess oxaIyI chloride were removed by

evapoZag@lﬁﬂﬁghéa%lgtéﬂE& ?%Ycﬂfe@é{ﬁr r?lll or@i&%@ %u'élhr]% @O@) SA(ﬁJ%ous

ammqﬂﬁﬂO)utms‘.Z(XUm@dmradpw,s‘ellqweddomotaswen ofrbgnathl(63-5.91102 mmol).

oo 85 OGP G ) odptd DU RaBRAr O a7
chloror-fteimatydropytaa-4vireethylobt-indgleadrdarbhwylic @sid annide (8 gt 2. mmol)
as a wiftg ﬁor rﬁ?edre%urﬂrgq?fglrat‘e%v%%?s%ﬂp gfit‘h%a]t%rf(lzgg 00, ml), dried over

onet hane excess oxa
sodium stifate dartsycopserdiedgrbinataico taatiordhechitrodl-thetthhy deipgitae-4ngimethyl-

1#indBI S T I TE D RRAR i) B s OBSONE S -
Step D MJE@@JMMZM -yI)-1-(tBirahydrepran-Aeymieth vl &-indole

%h’s;gén%ﬁ)nfd??f%ﬂ}d&o 9_(@@95/&6&)%5 gft)ff’)n‘(@ﬁ’yl f1 'I-) ihG&IE: % (%frlf)oxyllc

ed to
acid am‘nﬂedﬁdl d.-47 @mimech)yia tesraiy dnafugary (0fenlhwias added chlorocarbonylsulfenyl

chlorld]el_{'4'7nr\ﬁﬁl58 o%%b%%yrﬁé r%a@ﬁ:dndm&mrgg/ F%egteg at ?e?IUQ fm End
he Temal nin [ e was washed
allowegi to lsoolaT lee preRipkatetsltereddft am:l driegrto Yyesoehlenn3s(il.BAl-exathia:
and concentrated in vacuo, {4 afford
7-chl oro-1-(tetrahydropyran-4-yl)methyl -
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1 Hindol e-3-carboxylic acid amde (5.0 g, 17.0 mol)
as a brown solid. Step D

wQ200Rhemes 3- ([ 1, 3, 41- oxat hi azol - 2- on- 5-yl ) - 1- (PEL/EP409&I052141
opvran 4- yl)mst hyl-1 Hindole To a suspension of

o2 g SO Beupric %’%@WW%‘@?@%@%%’(??%”530199.08 By s
The filiratetveas @m'ry:elmtmtad émvacauoCandithe vessiltind delid Was Washed with 5% ethyl
. f .
a5 S S 0P O ol 5 R
on-5- }é)n‘d(temnydvmraw &k)methyﬂ‘h‘élrpio@c(ﬁrﬁ g a?t(émrmi) 45 4 pipk edlidbf f
Aol 29 (15040 81 2 ahnletr . 0 K AL Ridrophrant®

vl)methmll-lH_HndmeS yI) 1-(tet rahydr opyr an-4-yl ) met hyl - 1H i ndol

I I
L4 stsdnsbh ol TR 2 SOt Ao ety b ey b a4
J)metiisHehdalet(8.76% étcmzrnol)am sbatene (10 miheas adristiHeylcyanbioqmate
(2.2 nﬁ7023arf1h18r3%§3 é"lre QIQJ e%Radg[EZ) rrplcrgwave irradiation at 180 °C for 15 mins
y

using emEryd @pﬂm(zeeEX d hepgacann Wway rgpestdtyten likes modhesgre 6cale,

comblged:%nd)sm% % \ée?jr{g')\{géé%oft‘é éinﬁﬁ s 5? ﬁf‘%g ({5] IOXYERrRonyI-(L1 2 ATihia-

diazoly3-yIi-1( ttestahabinpgy @pvA- Yihnathylyﬂll-j imgdoley(¥ 119, B imrdol) s Favhite solld
Step |s'u7s_ = i -

vl)metbmlv‘rl-&mdale yI)rret hyI 1 Hindole (0 79 g, 2.0 mmol) in

"E&%'c%ﬁ d gdgtlﬁécel)ﬁﬁth%qgle(%t tdW'c‘FmYo%‘ %f(?sr gt%%@va aftfongM

Ion s
([1.2 4|]thradmza|t3 wi)- hfteumd®Wm Ml)meihlsl Hf@}lnsﬂglm@ Tag 1Erﬁ ygnol) in

tetrah@%fuﬁdenz@ame SC(P’{netmﬂolr( 88541 8 m 88¥oh d“ndg (8%, 50.0

mmolecianviise. ghe eeaction was stirred for 18 h and then quenched with 1M hydrochloric

acid (%Q r(ng f‘ngmg %él a%%j{} M‘g@ch%x lviearleh Lekn%eé%?%@lfo_afﬂ_dicnhécgggethane

(200 r’QIYaad aM Wﬁrqﬁ'ﬂ@r@ agid (80 mh)| we;regddedj .TheStrganids; were separated and

Washe)d' \@H( t?r{e;er(gghgf gg%&g g\z gf'dﬁfum/édlfa %nd%hé&shlbéﬁql—:‘ﬁléged@'\)aélcho. The

resultlogmschJengpurtﬁnd by cﬂe$hmllhmn@hrobmt¢gra@fy eluting with 20% - 50% (v/v)

ethyl %‘f&[quﬁ?tr%#akg t(?gP_@?}féjﬁr?%%{%%\%drg))é%@e}hy%)” g rfr]tgladﬁzol KI)) 1-
(tetrahydropyrgni-rllyhethyl71 H-inglolel(8.609, i) ok astaehighé pipld selfdur an

Step_%ilggﬁa)&eﬁ i onlg%EB%nHl {é%tégym%gg@ g%ﬁw%‘)&h%‘g H-indol-3-yl)-
L&Mﬂgbﬁ_!mmw for 18 h and then quenched with 1
MrJé‘X%E&% sBIutiGn (@9mEtnaAG A of?*b%lo'?@ts"(gﬁ“ﬁydr&%ethyl}

ur I GrE P Roved 9 Vacuo
([1.2, %mtanla@ob?mbhhﬁetrawd(mmnﬁ -yhraeityMHndeteoSr Q)r1|0c9 moia) in

oo e (15 PR DG YR SOR 35 PR

triethylamine (6 mIMmm@mﬁmedntlaﬂy vHweueactDhevasrallowed |tcngtlr for 1 h and
then p@ﬁﬁa{dﬁﬁtg aﬁﬁpagigb un%gb% @aﬁﬂ:s‘}%{g W?—,\asl@%ﬁ ?g@g@%ﬁﬁgﬁs sodium

carbompté epititiore(2>01@f] m, brine (1 x 100 ml), dried over sodium sulfate and the solvent

remov)Ed 2/? (/%’({Lfed t? aﬁé@ ﬁé&ﬁ{;@éﬂ%ﬁ@ﬁ {f‘%ﬂ: }j 3( [‘I ﬂ{teiraﬁ&drﬁ%@?é—qwn%e%n&?(—mchIoro-

1H-indiod- 36y ez, L)]thaagila;ol 5-gmetlpyl @Rteg(ﬂ 6 d. 126 ngnelpwidch was used without

ul fonic acid
furthellv&% qla tetrahydropvran-4-yl}nethyl-7-chloro-1
Hindol -3-vl)- [1,2,4]thi adi azol -5-yl nethyl ester To a
cool ed solution (ice/nethang bath) of
7-chl oro- 3- ({5- hydr oxynet hyl } -
([1,2,4]thiadi azol -3-yl))-1-(tetrahydropyran-4-yl)nmeth
yl-1 Hindole (3.6 g, 10.0 mol ) in
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di chl oronet hane (150 m) was added net hanesul f onyl
chloride (0.97 m, 12.0 mmol) and 30 triethyl am ne

w@ 2008/10M995 20. 0 mmol ) sequentially. The reacti OPCTVEB2008/052141
allowed to stir for 1 h and then poured into a

bLs.

’ﬁ’chloro 1-

S%g%gﬁj .Tﬁ mgfa Héé&]lfgﬁl‘c‘:%&dt(1{t§th§/%ﬁ e Cohioro-1 4

ran-4
indol- $-|yl|)-ﬁ‘tj5,|4}t®agrlla;ol{51ylmeth]yt ¢aterdiB82 olg; 6-83Immohin 1-estiet-2{pyrrélidinone

s g B PR NAO l pm coror

(174 f’& dReHNBI )| The fedcli@awaastiyddnas by Yerhparatard for 18 h. The reaction

was dlzl%{éé {{Lglﬁ Ia?éwor(.[m%etﬁarflﬁ @'&%ﬁg@ﬁ&%d ﬁﬂ:r?éllﬁéﬁ) % éﬁ Blé%Fa?a'T’J"SCX giga tube.

ropyran
The tube vdsywarshet mithinteth&radl and thea ehdbditvito? MBmmonia in methanol. The

metnafBi 0GRt PR RGP Srene g Aneiy eFUR P ERcy HPLC method (L
The ptoddet wads gisgohed!,i? m‘b}ﬂdhbﬂéhcﬂfﬂ@?ecﬁthyﬂugﬁtdﬁlb Serata®r SCX8fga tube,

ctuingHtn AAbSTB 5 pereigath 10 A ahY LR tarneld anghe hpBhce. The fee

base mmdjiissw&j |ﬁ@toﬁ&>‘ﬁd)r1d6fh§ﬁé bedayRodeh/chldriile (ll\/IZsﬁ)IlIrEfﬁhr) diethipeether;

reactio t|r r oo mte rature or
1.0 miy E3omaf Wi T dE e HoaFeHPBF OREUh Lo B 3Py ta e com-
poundf, {118eh§d.2 hineidyad a -ty drbdhidridd e @S Isgm/4 4de1, 480B[M+H]".

t ube was washed with nethanol and then el uted vvith 2 M

anmoni a in nethanol. The nethanolic amoni a sol uti on
xam@ evaporated and the residue purified by HPLC

) ret t]a\,’nc]!1

(tetrarS/thva@ 4M/I0rhethIM mﬁmm &lfIUGroﬁeéth;EmﬁH salt 0 af f ord the

f bas
aeSehaE BtmGaRes 8%{3%5# firabySropye-rarn i gnsare- 11+
indol-39I)1. 2 @nhibdiagbl St Niyethgt dxtér; (1. 5]g 3. 4Tinmo'l.’) i0 1rfﬁah)'I ZA@;.‘&rolldlnone (10

o R PR RIS b3 80 GRS
piperaking-(Byalmge b1 animae. 'l':'h@l reactiod vWds: stiffed aé BbbniltenbB%atbre for 18 h. The

, |_;]l\/H-I—I]+. 15 arr%l?z . :
mixtu -V@?Itg‘?rbp%ﬂ'@r@g[ RWRAMBRE D IRIY) R h ] o PIaPisaxer yvag sepa-
rated, %d?@? th$(3£)b,na tHelséI%rﬂ@k/aZdﬁbtea-to’ biford-7-chloro-3-[{5-[4-(ethoxycarbonyl)-
et rahydro

methy pr"?qf?ﬂ% qy@'}éé ‘ﬁ t%‘%&%‘;&f@ W EQF{J{’]TVSFPpé!fa” 4-ylmethyl-1H-indole

as therffétehﬁseiuhfi @N2.6 mmbl. An aliquot was purified by HPLC [method (] to afford

the titl chTpbiy @rah%/%fugpo}éf% s bEs @X%/I’Wégri?i Bt (2 (1.5 g,

3.4 mol) in 1-nmethyl-2-pyrrolidinone (10 nl) was

E aFI d N, N-diisopropylethylamne (1.5 M, 85 mml) and
—g—ﬁxam t hoxycar bonyl met hyl ) - pi per azi ne (879 ng, 5.1

7-Chldront({5-[4Fethvic@sdnhemmetisysibérazied -AlmstioMaM t2e4TRRib dibrd|€3-yI)-1-
faor 18 h | he 'I_y,tur was then partitioned between
SRV o . The organic |ayer was sepa-

ramabrodr[{sgpl ((amsy%b)rbmqrﬁetr@/lpmdrmm wamqm}qn @d]itiadiazol-3-yl]-

f f
1-(tet RO EL e 1 biniss 1.8 02 S ¥e daskquapared gpqording to
the m%lh()dl et Eﬂigﬂlk@gvag@uép?dd)aﬁi’(n -mlyllaqmedaﬁs sudiaine hy(ﬂfoﬂg(ﬁSd mband
e y gl . MO . S ur |
reflu PR Ml ihends Pidie e gtapne kah Bed 2B tdsl mi Sadthen
acidifiéd. i Theuesiaegirecipitaté dias diltéred bsflaMB: drlmﬂ Zth&r Bitdrafebitvtillhtmethanol and
17
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Exanpl e 3 30
7-Chl oro-3-({5-[4- (et hyl carbanoyl ) net hyl pi per azi n-1-yl

wo ewshyl9ds [ 1, 2, 41-t hi adi azol - 3-yl)-1- PCT/EP2008/052141
(tetrahydropyran-4-yl)methyl-1 Hindole

filtered oﬂeﬂr éa’l‘;o?ng, 1 5{115] (,[a?’tgcﬁgﬁ%ﬂf%ﬁ@ %%Df H)]g}gi@ 41241 fiadiazol-3-y1}7-

chiorori- oAty Bme sy A ireblods 4 Whiarsaiid] 00,66, 4gmm@|)4
Toa s@)}% s?ltjﬁ(% o&a@ PE&Bé‘xﬁﬂetﬁ\ﬁ&ﬁ%ﬁhﬂ% %Enetﬁﬂgp"ﬂ]hﬂ%d%fzol 3-yi]-7-

US en
chloroki(tetostiyd eopy &m- 4fyl))mamdl B&E-indefd (@X@@g 0540 mmigl) iMelighloromethane (10

ml) wds® @%HWN@Q%%%?@I%@?aW‘%W?QO t‘l%Q%rﬂBQyét%ﬁ%rnﬁé (éf&oso[Utl)Jn in

e resul'ting
THF; 50 bk &10edmol) ana epropyil@wsphdrenadtid cyqilpanbwrwet(ﬁO%e;phmgmin ethyl

aceta@8ag 71 YRAODBAAKIARA R RG0S R8s, hbh LRGSR biny
acetat8{BQ Bﬂ)[amdomslbedy\mtbta‘}@ boigues sadinmicaythdnats (s 20 i), Rais) (2 x 20

I I . ,
ml) ania tﬁqbgf% 2Pt I¥ T]hﬁz ganlc Iag Vﬁa-sy?rjer?e(M%%q“& ﬂttlerﬁzggpg cgrslceantrated.
The pwlductelvMurtﬂe@ by BKE’L@ [rr@trrbdn(rr)} k9 afford the tlei congdusd bsittiedree base

(m”@??%W%WE?M§¢%ﬁ@P“%Qamn 1-yl]nmethyl }-[1, 2, 4] -t
hi adi azol - 3-yl | -

ExamBly £7 0- 1- (tetrahydropyran 4-yl)nethyl - 1H i ndol e (97
—ﬁ'g—o 20 mml) |n d| chI oronethane (10 5 n1) was added

amne ‘ THE, 50 I 1.0 nmol d
B AT (oSt 2 gL THF nhyg” o (532};’83,' and

i o gtshition atriperegine 686 gpP(.7 mroolremnd NV, N-Wisopreryteth baminag1.2 ml,
6.81 nz@él? @?‘En%%l-%?y@l%o@v\%s(ﬂb ﬁﬁ&vﬁél%ﬁ%dﬁ%@) lEnse‘?ru}%gulfomc acid 3-(1-
{tetraftydrd@armtféylérﬁet%ylzbcmibt)o 1 rdel-3-y- [xzmmuama)zolsﬁmrr@thyhesterz(z g.
4.54 rﬁﬁn%? xfﬂgéewggg ocat rg%ﬂ rtirﬁﬁ‘%ﬁgfré @Wgr%" Qhen part%tloned be-

conc ntrate uct’ was
tweenwetHFH_r@ diethyltetiter( The propuic ddeowds tshmraneﬂl @l&ddi’v‘;g@mmaratthe sol-

vent e%%ﬁﬁ@ﬁ?%ggﬁrglCééo%@-&gorogs-%-[ﬂﬂa]a}in-1Eyﬁjn’1\@r}y|ﬁ?1,Zz,ﬁltﬁiagiazol-s-yl]-
1-(tetrahmﬁow@a-a—-yo{r@ﬂ[ym /s/ti'hdcéﬁ?r@ﬂ@)g)per azin-1-yllmethyl}-[1,2

A PPBRPATAD) prink phodict ies FABLERMIAING (3 ang suamice (60
mg, 0@6Inumola)and)fhepmpwr%xwiaﬂeutmected tp mppowaverimadiatiancfor 10 min at 180 °C.
e Rk OBIEPALELPUN A IR ol ol o B ined
betwege dichloesaéthamg and2idg8eduss-sodium hydroxide solutlon The aqueous layer

was e }e?ctté: -Y {hg &szfhdd" I3r %méhe rﬁehéo%tgn or! anlc layers were dried
53 el SIS {2er %oTS

adi az
over rmagmswmwfateTﬁIéerﬁd and cenogatsated |und@rcreémcetdduseﬁsure The crude

produ&t%{gée&ﬁhg& QY thC][%elﬂhoda(Ufjt? FH tﬂ@r’tﬁlé E{)rﬂeg&&fs gglﬂh&%ggetlc

acid sgléeffarmg.et08 mm@)dEélmw 5éfh@ [M‘tél]sol vent evapor at ed
to afford crude
7-chl or o- 3- [{5 [ pi perazin-1-yl]nethyl}-[1, 2,4] -thi adi a
EXﬂlb_tﬂé?:-yl ]- (t et rahydr opyr an- 4- yI ) met hyl - 1H- | ndoI e
04

(tetrafydrbwr&n M&maﬁhsﬂl Mlaﬁmdglﬁap@dﬂéM@ﬂdﬂ}waave’ irr adl ation

The tlﬁ§§ nﬂﬁaﬂ?'@va@ r&;%?e&follo%% o'dddfﬁa e ?Vtﬁﬂ@'ﬁfeﬁglméjole

reduced ressu e and the residue partiti
instead of Viesbloralnddié m&tmﬁhaﬂéﬂsandz 288.8¢Medlis sodi um
hydroxi de solution. The aqugpus |ayer was extracted a
further 2 x with dichloromethane. The conbi ned organic
| ayers were dried



10

15

20

25

30

35

over magnesium sulfate, filtered and concentrated
under reduced pressure. The crude product was
w@eosfiowes by HPLC [nmethod (i)] to afford the tPCT/BP2008/052141
conmpound as a trifluoroacetic 30 acid salt (47 ny,
0.08 mmol). EsIMS: mz 511.0 [MH] +. Exanple 5
3-({5-[4- (Car banoyl net hyl ) pi perazin-1-yl |l nethyl }-[1, 2,
Example-6 hi adi azol - 3-yl )-7-et hyl -1-

S A VWl P0ME g o

3-yly-[pReiihradthzblef-yiowitm esthe(nman@ﬂamordﬂx@mihe npthqqisq)f@(ample 1, step

. sy PBISB i8S do EIGRAL S9BLERLA 38R s

carborR@T ( EP2008/1 0 5L theExempibraaté aing (Rt1drmamol) and acetonitrile (1 ml) was

subje(g&z Q)arﬁ%?‘c#v Emﬁdé%&”gﬂr 54m|r] ?t 150hCI Tl}e reisflljlhlng :['n'_ftureé vi/ere diluted
with m@thyenpl, filtereg 4nd PUCRHCEAOHPEC ymauamw)] lostiord top faiowirgccompounds:

6a: 7-BHGPS Hsnd-5 Ry GR% IR *b%rﬁn-%%kh%’h 258 ‘Prﬁadu?zo‘ﬁe \}P)Siggg

nyrrnaore Trstea -Crnr orornaor e nm step

(tetrahvgromram14m}m_e;lhy_ttq§mgﬁ um car bonate (15 ng, O. 11
1-(2- FPHH)'{%ethY ﬁb‘%‘;ﬁ?%iﬁ&%% L& Qé‘lguggan(e Ro delpm%l ﬁ&%g 07 mmol). EsIMS:

m/z 470.3 @+RL T on for. 5 mn at 150 C. The resulting nixtures
6b: 7- =3- 5I Yt [ca i i - 1fi q g}ﬁlazol 3-

yD)-1-(@trahydropyran-4-yl)methyl-1H-indole

N—Iso;{ro;ﬁ}imz@ %% ﬁéac%flang 8 %gr ?é(%g %l grﬂhgeﬁéﬁ'ﬁﬁh )‘Ad (@%Whol)

'azo
EsIMS: ez 526 3dMaplyr an- 4-yl ) met hyl -1 H-i ndol e

6¢: 7- %fh&l%—&k%ﬁ- gg@g@%&%_ﬂﬁgg@ﬁm%
yl)metBig-1H-indole '

PlperaélrnEé IESM; Was (u{s?? B Rrﬁel\&rh'ﬁgfﬁglﬂw 551 Pr?c_g@de ME%BYEQM%‘?WhEb.o

nmeth Iadi aZzol
[M+HIyl ) - 1 (tetrahydropyran 4-yl)methyl -1 Hindole 15

6d: 7- %Hyﬁ@{ﬂ@ﬁ%b?‘ho&%@g@# rﬂi&g
(tetratyNtadlyran-4ghmethyl-1H-indole

| & {
1- (Mel%og?égmgcin?gﬁétﬁx pfpelz%et 4 aﬁggg%dp%éﬁ)éﬁ ﬁ%l\r];éﬁb}i 7[?1m% (630'2 rﬂmol)
EslMS—mn/néBBé[Mr*bléram n-2-one was used as the amne. Yield
35.9 ng (0.08 nmmol ). EsIMS: mz 440.0 20 [ MtH] +.
d.

%
At
=
5
@

6 :
Exampleff hyl - 3- ({5- [ 4- (et hoxycar bonyl et hyl ) pi per azi n- |

X'A.%L&%'r&ethéne%uﬁ&n% ?bué‘% @%@iraﬁlé’rbbdy % fi-d-ylimethyl-7-methoxy-1H-

tetra ran
indol- &yl(){ibi ﬁb&lﬁdlaZ@tﬁﬂwmﬁﬁWh%t§fﬁpWEeﬂl aesonging tadleimathodné Example

1, ste?%ﬁfng yﬁét&)@uno}o?e [ KS&) oP7 CHHRJ %dole |’r?r%|t 'S)l,'I F%)t%séigr% c%rté)nate

mxture o oni c
(1.5 equifaerqtbs hecampdoniple aning (g IZ}GWBWhLehtS’ian@ﬂme(ttlylﬂ—pyrrolldmone was

subjected to microwave irradiation for 5 min at 100 °C. The reaction was worked up as
described below.

7a: 3-({5-[4-(Carbamoylmethyl)piperazin-1-ylimethyl}-[1,2.4]-thiadiazol-3-yl)-7-methoxy-1-

(tetrahydropyran-4-yl)methyl-1H-indole, bis-hvdrochloride salt

2-Piperazin-1-ylacetamide was used as the amine. Following microwave irradiation,

the mixture was purified by flash column chromatography eluting with 0% - 2% methanol in
19
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i ndol -3-yl)-[1, 2, 4] thiadi azol -5-yl net hyl ester
(prepared according to the nethod of Exanple 1, step
W@2008801995 7- net hoxyi ndol e i nstead of 7-chl or oi PADER20081052141
step A), potassium carbonate 30 (1.5 equivalents), the
. V . B
aiohioBFRERG. e pALERw s kR Bl AL R ecBHiorogen hiorige (pacoss: 2u
solutigryin aj@'jatia{l ether)fveas &lded nT g mid.0e @as Toacendratad iowaguasto afford the title

k d bel 7
Comp@%{ Eg'ﬂ%o(@“%gﬁgmh ?hyl )epl()\plnver azin- 1. yl I methyl}-1, 2,
7b: 3-4%-[442-Holdrmxydth B )piterazin-fetmetyid1.2.4]-thiadiazol-3-yl)-7-methoxy- -
(tetrat& @pk%yl yglﬁcﬁe\f{h@nﬁ 1-4 W?Glgi ','Eglnéll é(]:et,é'dcﬁbdglte

-1-yl acet am de
wh2-tiydrdxpathyl pipessdimewasosédoas thg amins. (ﬁmawmg microwave

|rrad|altlérr1 qqé ﬁ'@))gl?%p e}q/st J]ellﬁbe{a]l \erllghu& 9? ﬁ%ﬁlﬁ?ﬂ_ﬂn }Ih%g ano+lﬂﬁ|Bd ‘E)g S5)\‘J§%rat|ve

LCMS2o@&otithe Gtie f@mpEPRICEST Difiadrédcetidiachl saitoregMTandz 4Thé [M+H]".
product was taken up in nmethanol and hydrogen chloride
(excess; 2M solution in diethyl ether) was added. The

Example ure was concentrated in vacuo to afford the title

el B 43 -r%e{h%{%é'ﬂtwl)g;o*_é azin-Lvlimelhyli{1.2.4%
thiadi o- indble 3triflidrode haaltl- 5 o

ﬁ ftﬁFB’é’frn%} 5?&%11&6%& égﬁ{sttﬂcy&oh’é}ﬁm&hﬁﬂ-methoxy-1 H-indol-3-yl)-

uor oace I C acl
[1.2, 4]1h|@cﬂamy@rm9@vlrﬁsslt6)rrﬁbrpear@zl|a¢eor\dfeng tagredmathod loEExample. 1, step G,

using fithe P8 REIof IRERARKE LHORRCRS Mitrort SpnB Ly ML oy e
insteag 1of frdureanetArsulfonCBict tetraffydovpyrarhé-yimethy estempogier Bas0Gmg, 0.23
mmol)tlgi(%;rﬁ;eqnt%@gi%@%-%ip%?é%es@'7& i, B8R Adttantatirbh T mi) was
subjecteddpohiotmsvayk eadigtionTomt mimjes3at (1{56‘:-°{34_Tmeznerseltih@xry>éurlewe)s
outepRIAR ) BRI dobingd oAbl oises
1.25 nolfgan esgil wasndded @ind t3: (nixture was shaken for 2 hours followed by filtration,
washi UG SRR B T RS LodhDApl e b rosore on
then pudfiechley HELE duiethbd Exldapfferdthe gtjaeq:pr@ounﬁwswstrlﬁg)roacetlc acid salt
(50 mé J'B4 Fh?ﬁ%f rd@)E Hw/gﬁﬁﬂchvﬂﬁ +«/-chloroindole in step A

nd cy exyI net brom dé i nstead of

t ol uene 4-sul fonic acid tetrahydropyran-4-yl net hyl
Exam fét r in step B; 100 ng, 0.23 nmol),
nethoxyethyl) plpera2|ne (174 pI 1. 15 nnDI) and
20 ) ] d th 7 "A I v ‘_ iR

Plimeyh@rcmqmodm nrm%f@dowmgmegmﬁm Otf Eahmlmyu using toluene-

4- sulfgrﬁ éc.%ﬁﬂg@%d ﬁ%xuagwgg’r]pg‘? h‘ﬂ%& daQIDEI?@]w %@?m@e)éh W EOHYC@]% -4-
sulfonigi aofd ieirgydoemman-Aeimecthiitester in stelaBeEs\w mdn@éﬁﬁr{wt*élﬂ

under reduced pressure and then purified by HPLC
[method (i)] to afford the title conmpound as a

Example tQ uor oacetic acid salt (50 nmg, 0.07 nmol). Esl MS:
3-({5-[5'{5;D@§ﬁhv4p|£zé\@]z_ﬂ1 1- I%%ti@??ﬂﬂpi ?I tﬁladlazol 3 v)-6-fluoro-1-(tetrahydropyran-
3-( Car panoyr met Ny pr per azr n-

4-vl)meva ﬂnHtlrhdﬂla dfifiuopoatetia mldaﬂii_hzol 3-yl)-7-chloro-1-(1, 1-
g’%ﬁ Bar o?ﬁ%‘t ﬁb‘c«fglf@g%’ %8834(’1 Yo @R AP byran AR 6-fluoro-1H
indol- 3 yI) [1, 2 ,/4lthiadiazol-5-ylmethyl ester (prepared according to the method of Example
20
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The title conpound was prepared follow ng the nethod
of Exanple 1, using toluene- 4-sulfonic acid

wd 28d019%D- hexahydr o- 1-t hi opyr an- 4-yl met hyl esPET/EP2008/052141
i nstead of toluene-4 30 sulfonic acid

1, ste;&%%ﬁ%ﬂ% %&@P%ﬁ%@g%ﬂ%?@%ﬁ%—%hlg%ﬂolé i s‘?épeR; %0 rﬁ&ld\@ m'rqcﬁ),
potasgurfi{cBrjoBate-(Bb met, Byi8phmeb) aZ 6dinethylpipetazipe}(32 mgzp&ﬁ niband
acetorﬂfrl?eiz()% mlﬁw\épsgﬂgggztgb' d% {% C}O\Xlé\%t fr%@%fgcgng@hé@ng gt 1 0 hgge%\]lting
mlxtumwasLmletedeMrlsnetaae@uﬂllifemd a;nda;mrtﬂed by HPLC [method (|)] to afford the title

L L

(prepared according to the net hod of Exanple 20 WD

Examégp@{ 101995 PCT/ EP2008/ 052141 1, step G using
-uor oi ndol e i nst ead of 7_ chl or oi ndoI e i n st ep A

tetra : n24 Irqé |tﬂ-¥ nQi' %eFl Bor{%é arfg O 28 nTrDI) and

o m CI‘OV\HVG
X g mxture

B T A A B B
equallsmg furunet, t@ae ebdled &1 d ° S psalut(od of ﬁ@hlcmoﬂe(tembyc)ropﬁsh%@l)methyl-
1H—|N?I%—?%%Ab£§¥l[éal\éﬂgg amldlegg(?ggal ?%Ig’}g'rérpgl in d| et ysforrqahml?? (2[09 r&l)
Followdrig covalétezolditign pf phaspbhiug oaydioride the reactlon was left to stir for 10

mins t;segtfr%r\/\%g%%{gg%ﬁ%&ﬂiéﬁ&rm% £W(J élfbm)ﬁ'fd 118%91 for al?éfrgr{eQ%Bln%é.dﬁe
reactigh iGhdture ovals tloerebcmwdarewy o igewbldrmeateny (200l thel res Btinga
prempﬁgtgm'lt(%{?d é)% C#D '&%&tﬁ% W?’th %%\Y&NT% hl?e‘? cgge \%ag:then]oq)s%o | r) Flchloro-

methane, washed|vadh vqgell@q(ﬂ)rlr@odmd @\;ergf)dlum sulfate and the solvent removed in
vacuo7T‘I:1g|r8'TrLﬁ’tln§ Sg)jell(? was a@la E:aq’l%ﬁ 4di§t'g§d[@&%%!) ;\]/i’eild6%-.cglorr?fr‘[lj -l(t)etrahyd ro-
pyranryl ety lﬁ@@lﬁﬁmacnl@or(tzted1a19)g, 468ohimolrian @ wioiersiolid e
! L QELifo18 RE RS RE i ‘g’fns

tE@r‘p@ﬂ&QQﬂS@nfﬁﬁd chldrovii(tejrahpdrepyranfiar)meethiykl-hiadolgB-carbonitrile
(12.9 g‘n{@sgg iyl c'B leg%%l‘ @@0 @)?%rg{ R A{‘@%ohn‘%%?le%}%ﬁﬁeg R AftldeY mmol)
was agdesthysirexytaminé hydspedorisef (6hgl Washpaoly The weatian miRhee was
wamdd Bl TS SR AR ALRG 2o LRy TR By
removgddn varios bive/esiid wasndisestiednin dighlotametiane, masbed witlywsisi add brine,
dried e;%i fi(ﬁer%ts%llf%t‘esa%g tﬁé ng{égérng\yed% Q&{cg ?rTer%@hrleQHng solid was

or o- tet rahydr ran
crystallis¢htiomeliedby gthss o YIeI|d|7ecf(lqr2 19(t@trah46r09ymtﬂ-yl)ra@thﬂ-mmnﬁele-&

gp
Cabe%‘?’éHﬁsr% (%"S?r TR 5P et iy - 114 ndo e- 3-ca
hiora sy .40 X|azz)l -Shbil dtefrahydropyran-4-yl)methyl-
1H- m_jﬁ‘lé et r ahydr opyr an- 4- yI ) met hyl -
ndol e- 3-carbonitrile (12. 9 g, 46.9 mmol) in
ebhteqolar $8 (913 g)avate Rdediio s sijreoppluiohyf diwhioeo-{{®irahydro-

pyran ?&I)g?egljﬁl ]-I. aal%vﬁb@%ﬂgcﬂ?%gc )(%‘} ?hmxnﬁ(ﬂ MXQ&Q&QE&%H% 50 ml)
and thgaeaslion troxtues Wasstirred fot 60 ming. fSmdiun hydrisied2 8 o d b6 6rmgmoly was
added_r(ﬁ)%rf\nﬁégjﬂoaﬁgrrgac%gﬁ ki Grieﬁé?lélxlgﬁ:io strr%ﬁni\:ﬁﬂhé%d’ r"f\&légjefore

I'd was dI sso . or onet hane
warming th4&E &r 3Qmaindr irln@reactlkvri ws thesrcoslediteiriOs’@ (dat ise/anetone bath)
the sol vent renoved in vacug, The resulting solid was
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crystallised fromdiethyl ether to yield 7-chloro-1
-(tetrahydropyran-4-yl)nmethyl -1 Hindol e- 3-

wa@200800@03 di ne (13.1 g, 42.5 nmol) as an of f WhCT/BP2008/052141
solid. 30 Step C

it AR S FMTRIR Oo LA abo

equalisieg wwe(. 5T r@)aCMr\eaa’rdjdedllmvmeohtoyvarmrtedocynIteutlpemtuoé and stirred

+6hl ( ran- 4.yl -1
for a f@_grfég égf tgeférecgaer o@]@ﬁﬂ@é’dn %)P%gaagidgiox fgwg{emﬂ) filltnered and the
solvertt gemavregdn vecrraanm hel®bhd map dissnlded edicdarotmietrane washed withswater

and bﬁ“é rdg g@ové@gggﬁmte aﬁ%dthé' 'gblbgrqrrbrqg}/%(?m&/agu 1'%@6 r%sultlng

I onw se and reac
residugiwasipugified by fhesdh ctocturem chrofratograghyrel itimg V_ﬁm 1173 MV)tﬂilﬁamém
(0] ..
dlchloW({m%%t th%ugjg t(%) (g(blva)’gthg]ﬂgiré %ﬁ@rc{)n?%ﬁ%ﬁe. 21;[ oﬁm Iaontalnlng
fractiop® 0@/e1 0Arei9 Be R STIVERRBI®N &b 21vdtuo refddhe rashibard $dlid iesrystsilised

from o‘f&hﬁ ?r?e?‘?& zblrdgih&g%rjagﬁ(és%hlg oﬂetpﬁf([?%hﬁ@abuag %‘-’%}3] SCetrahydro-

reac
pyranﬂﬂéﬁm@myld‘lﬁddwle (4vdromil 1.8 mooliras enyhétesolide and stirred

Ste %ﬁ{? |fl Kﬁé@gkoﬁlﬂét@%fﬁkﬁz%i Qﬁ’m[gllggl?gﬂg%l ?)\éao‘i%l -3- vl) 7 chloro-1-
drapyest . 1 H-Tde ‘ '

werideddadisol ved i n

S IR RIS AR & 0B o
pyran-fh)medisyH1¢+indole (&sngue 1 ﬁm@ihml -methyb-pfireliinapel(limi) was

added?‘éﬁ %@%?lﬁg%tg%' d#% jﬁ/né J}a}ésﬂ% R ﬁ”&rbdd&te (28 mg, 0.20

mmol)dTbh r&actmewaantwedmeogndduperatm@fcmnﬁuhn@ he feamtion was diluted with
i " ™

oo A5 AT oL S Sl Mg sos

washed \&ltrdmethanol and then eluted with 2 M ammonia in methanol The methanolic

ammofie A p R 3ol RS el ey bR BRI dhnfmploarany.

elutindl&itl2 0vanto 18P agv)ativdmiot ia dichilardmeBiaeg. The purified product was dissolved in

dlchlororr(%llﬁ%r{eh%(d} r ?oagfnéff[ggl g%géﬁ_ﬁéﬁ’l@ ie}t‘?ylcei%rlle&%?f]l, 0.4 mmol) was

added( The hwwydrlamerm wasyprpcipitaigd byl adiifiovdofl ethartoy dndbdiathyt éttler and

, a l tion of
itered ik s 4R oRboRaE10y 03 TP FIMS AT £3P 147 MHHI
-1-(tetrahydro- pyran-4-yl)nethyl-1Hindole (50 ny,
Exam lekfD mml) in 1 -methyl-2-pyrrolidinone (1 m) was 15
2-pi perazin-1-ylacetamde (40 ng, 0.28 mmol) and
6-Bromot3a$5-{ 44t daninymadtey| joh&eraxin-16//]12@thvikd2)4]-okXhdiara-det ¥ tn
irre rpomt [ for 18 h. The reaction
tetrah ?‘an--I gt‘ﬁlﬂg MRVdracHbfe’ S 1n1) and filtered
t BHBmxgh-1a(tétragy(ﬁbpyraa'ﬂMI)ﬁ@mygﬂgﬂmdolbé cafbaxyticibad wenide was pre-

pared %%Q/?r}%t}q% tnpatﬁ%&aék%l mple 1, Lt]stfr%]g %& 9dc\)’Me fnlg%e%g r|\14f \%‘(}gpo%iﬁd ole in

step AeVTap tilatedpaund wadseprepaed tl'xﬁlopyurgl the ertétﬂ[qd d¢fIExampde i tosing 6-

bromo h (tg%ﬁﬁ p@Pg]ri/ -i}] gﬁ%eﬁl}tﬁ eI'-I Brgjr | %I@: a%t{f egrwdg S%afqa&gl dchloro-

1- (tetrainydrcbwm drydmettyhhbe-iadude- Byadrtrmggln: aﬂrd amideen QQMA; &siM$:an/z
519.3 fill+ |ql)et hyl ether; 0.2 m, 0.4 mmol) was added. The
ydrochl oride salt was precipitated by addition of
et hanol and diethyl ether and filtered off to afford
the title compound (10 ng, 0.02 nmmol). EsIMs: mz
475.1, 473.1 [MrH +. 25 Exanple 12
6- Brono- 3- ({5-[ 4- (car banoyl net hyl ) pi perazi n-1-yl | net hy
1}-[1, 2, 41- oxadi azol - 3-yl ) -gy




10

15

20

25

30

35

(tetrahydropyran-4-yl)methyl-1 Hindole, hydrochloride
salt 6-Bronp-1 -(tetrahydropyran-4-yl)nethyl -

wokiondaloes 3- car boxylic acid anmi de was pre- parBCI/EP2008/052141
foll owing the nmethod of Exanple 1, using 6-bronoindole

Examigﬂes'ffad of 7-chloroindole in 30 step A The title

und was pr epar ed foll ow ng t he met hod of Exarrpl e
yIngGett A .

(tetraHi}'dFdB@DeJneAI §I’)r‘r‘18trh9lo’?‘l¥¥n'd8| aci d am de i nst ead of 7 chI or o-

anydr opyrarn- 4- |) met hyl - 1H-i ndol e- 3- car boxylic
a&E@y&m(wath repypn A-yl)EEItMH Hendole-Bi@rt®xyhg-did-amBie \22s

prepa%ﬁ{%@@?@%&iﬁ%%@{ 3£ @?;18?%@ zzelt ﬂﬁ'cﬁ{aﬁ]sﬂ%q cif 7- (ihior%mdole in

step A4 Thelitielcempour@-was) prgpaed jollowving the method of Example 11 using 7-ethyl-

er NSRRI 5 o1

(tetrahydiapyeam-4tl ) meldylS! fpﬁfreip&fédarfookyhowmdgﬁnmﬁ@ Irnﬁerhédamﬁ Isolated asa
£+

free b (%)V}ﬂgg} ﬂ%é‘féemlgﬂgfo H;%&/ @Qﬁhﬁe rﬂt/?%?gé‘ o% und was

pr epar ed followi ng the nmethod of Exanple 11, using

yl -
Exﬂ%ﬁit rahydr opyran-4-yl ) net hyl - 1H i ndol e- 3- car boxyl i c
X0 - Arbon Imethvnmmrezlo-11v|]methv|} [1.2.4]-oxadiazol-3-yl)}-1-(1,1-

dioxo- gfatvm{ﬂg&}?é(,{ﬂ 1)%1e¥ﬂv) FL8hA - 1 H i ndol e- 3-carboxyl i c

Cra anrae 1n A and 1solated as a free base
fZHQhow g1 ﬂ+da33<|o r@hebymmb@pw@hw ylyEsgtive: 1 Hrihdoleeszcagboxylic acid

amide r@Pan!—zg %Miﬁ? }lr}%h%o)gjycgallir amr?y? rr’eﬁ']r)]/q Solpulerr)lg r4aSZUIf8mi aCIId 1,1-
dioxo-hgmhy;itq-L[!megj,rmM_yk’mjhﬂpgler Bstdap-of tqlugrne-4- _sulfonlc acid tetrahydro-
pyran%‘_—;@ﬁ%@@ﬁéjﬁ@%‘uﬁ%&%@.‘%Pdrﬁlé‘r%'-ﬁ[(?ﬁ-'ch%?&rﬂé(thyl}-([H’!’z',d?-%%cﬂazol-s-yl)]-1-(1 -
dioxo-hgxajwd@ﬁdthgr&}ﬁod)me@pyﬂ Hrindbls Wasrpteppredifollowing the method of

Exathz'I m%glﬁ % %F(p? ?;Héﬁ @@aﬂ%&ﬁolﬂggpgr%n% I)rnétﬁﬂafl-?%dole 3-

carboxybht aeld@.md,d@ unlsfe@mqf: 7-gblogo-1-(tetrahydropyran-4-yl)methyl-1H-indole-3-
Carbo%) ,géglpfg%@@ﬁ{isrt%f,]‘ t hi opyr an- 4-yl met hyl ester instead

uene- fonic acid tetrahydro-
Toa spiuhanmoﬂ?-yhlnm WlS abremetnyl)-<€ld é_?p4]3)xad|azol 3-yD]-1-(1,1-dioxo-

. | i | VIR
hexah}ir_gzﬂit?ﬂiﬁa Ig)ﬁleﬁ&!(gﬁy eh |ng yﬂ])?ﬁ?‘h@ﬁ}_ﬂf—%/rydhbkone
(10 mipwian @diied M&dpﬂoerxmy@éhmmh@w%gult fh@ nreelhand bfethexyeatiiony!-

, 0 1
et el 17 O 2 gl e Eomeensines i frded Jge
mixtureavagdls@n partitiied betebn Watst 88 ndj and dlethyl ether (100 ml). The layers

were sZe'g‘réEélégdr ?nd fh%ta%%@% Igg&wgs:%}’éréétkb%tdjé{h% effdr éﬁ'ggpg mt). The

i c acl l"ut
combifed hnrg@n is-layarg Wershwarhedwtithywwater (100 i) primx E@0anip | drigd YINaSO.)
[
and the]so v%{m/lé?\% ﬁl?%g%dyl#rgjﬁraqduc§%8 ehss?re Ipe re(%jlue W(agc%turated \intréa
dlchlommmtbanen' methemmy/meﬂmypghheom)@ura dmafford 1t title) comund@ea@ white

solid (aQ'rfly 1 DIFOPESUSY WRIEAFe D 50 T e,

nmol ). The reaction was stlrred at 50C for 18 h. The

re was then partitioned between water (100 m)
aﬂ%ﬁ% ethyl ether (100 m). The |l ayers

7-Chloro-3-({5-[4-(methylcarbamoylmethyl)piperazin-1-ylimethyl}-[1,2.4]-oxadiazol-3-yI}-1-

(tetrahydropyran-4-yl)methyl-1H-indole, hvdrochloride salt
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wer e separated and the aqueous |ayer was extracted
wth diethyl ether (2 x 100 m). The conbi ned organic
wo 2008ne199kr e washed with water (100 m ), bri neP¢L0P2008/052141
dried (Na2SO4) and the sol vent evaporated under

m )
R U B I o

1-(tetrahfdsoplrarmé-vi)methyl-¢ bripdaledasa srepavdd etoeomkmj todhg Bwhodpf Example

N L N e —

1H-indojé Inﬂ@auy)rycpm@ﬁii(ﬁmqmaﬁwl)(ﬂ %14])>xa1dla1953 yhI-1-(1,1 dIOXO

eSO TR 2oy 20,2, 1roen ort

7-chloto-Bt{5elA deBogydBrtiohy e thyiviesadioyllnety 1 Bidpoxadiazo!-B-y1-

(tetraﬂi/gfoﬁ)g%/drn}éﬁglirp%mg%g Iﬂﬁﬁﬁ” 86 nﬁgh)fl?) mT'c_)I_) Waé ﬁuspended in 2M agqueous
sodlurpmepb@mld saltition di(hgl)taod ttﬁeernrmtrh oas deaeddopafiex fdrdlh. iisé repction

mlxtur% JS‘PI &\%té%"eqtggl 2 A{%P‘F%d%l))an [tﬁleﬁ (Jn‘ggfﬂa%g %ugg'g}bl(g%éiﬁitate
was fII?ere¢h IOEB raod er{eq Bherhﬂrltxrr@hedw\htwa) mixfure 2f dithgwdiedtrasie; Bejtianptand

duethyﬁEtE&r a‘i‘l’oPdXQ (B RS AR S DL ARV AT S Wb h IR T8 U-dxadiazol-3-yi)-7-
chloro71- @hﬂrmdr®y(qns4 yumeiby hbHjroatesasngr fommrhg b@liddé8anign 1-rginol).

To = o fEy bl Gl APy Po Yl e YRl gorapiogol )7
chloromfﬁet)ahuas)ps(mpfémk)mdthylm FdatpuEB uag, Os’danonel)tiry dicbigiadesthane (1
ml) W%OAO%%H WN%&QO%%&%H@&%E% (Lf?ﬁ(ﬁjfébs\/’g\é}%og ﬁg%tﬂ%atnﬁneg(?z\e/t %if/l[ltion in
THF; gther 1 (Imnaﬂ) anchiabrodydnioaghanid aadi cyclihenhyskide t(5GPg solution in ethyl
acetat@? ﬁ%ﬂuﬂ' &ftn?mgfl? %Sregét{oh%a%dsft H{é{j Qldh qﬁérfﬁlutémime?tnglna&etate

rated w ure I or'omet hane,
(10 miadd waslegchwith 8Ycramueods sddiwm darbonate (3 x 15 ml), water (3 x 15 ml) and

orine (4 Sl AR QR TR PYB RE! RS0 MoH S Ldcbrndied i
resultiog gomovas- disset vedty dicblogaraethaneyandmetizhol Hddihyduigen ablodde (2M
solutioglgiﬁ gr%ﬂﬁa{j] gtg%ﬂld.éj mQ%’SZ nﬁ%l) \&aslaml. i’he H-}ergcrﬁéﬂders%q was

precipBatef By [additian bboigingt dtyersnddittarsdrofitoyafpresthjitlg cprapoyna] (13.6 mg,

i 3- 7,
0.03 rﬁéﬂﬁlg%ﬁ)’{f-s'(rtne%%ggh@ rop]yr an-4-yl)nmet hyl - 1H i ndol e (50

ng, 0.11 nmmol) in dichloronmethane (1 15 m) was added
gli i sopropyl et hyl amine (130 pl, 0.74 nmol),
| am ne (2M solution in THF; 550 pl, 1.1 mmol) and
The folloyingppMmphorgsiveredrerdred agaordieg Hnlhy drdthied ¢fHemple dbi wsing
i 1.1 mol ). The reaction was
aIteméﬁr\]/eeatnnXé}sf' %&%Fﬁewggﬁgﬂ% uted with ethyl acet ate (10
16a: 7n€3mloma3+({@d4+6m6th@p<veth\ﬂear dmethybpipeiezingi-pime: 4]-

Examplte

' ' d y
2 Hyd?’cﬁgéﬁuplgﬁwer%‘; vggé g%ér%s tﬁé Qgﬁné‘%@u\&é d@&%‘%‘? %’[MHE-Q? Ngf f of S
16¢: 748Moe- 3m%+cvcmr®vhneihﬂcqraammdrrfettﬂw)amm;wbuﬂmgﬂmu&ﬂ

oxadlé%r § ALr=il

Cyclopropylmethylamlne Was used as the amine. EsIMS m/z 527 3 [M+H]
24
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16a:
7-Chl oro-3-({5-[ 4- (net hoxyet hyl car banoyl net hyl ) pi per az

wo eooB/10nb3 net hyl }-[ 1, 2, 41- PCT/EP2008/052141
oxadi azol - 3-yl ) -1-(tetrahydropyran-4-yl)nmethyl-1

Examae {dol e, hydrochloride salt 30 2-Methoxyet hyl am ne
sed as the am ne. Esl VS: MZ 531 2 [I\/H-H] +. 16b
D ] .‘ cl ] i3] ! v/ : “1 L, SV

¢ - y
Hro ad;olueon bfﬂ}pblom @t(bdz@lcs@hethylﬂ[mdﬂ@iqdaznw ah]—‘né1 valipxo-

R L

(15 mpwaa 2idded N,ny-rjlismtq;yle]thyﬂalnlze‘q,qgo [852.7 mmol) and piperazine (470 mg, 5.4

mmol)l(.)i'ﬁg heaag%ﬁ ﬁ/ﬁ¥ 's%r;rjé'd 4ty §§m@/4g§rg{% ol 1@?9’&?1{&%‘ e i hBgo

ydrochlori opr opyl net h am ne Vs
partitioneddehsedarnneatani 108 .mIEghdvilethyd ch62(70(3 rT[l)IVFFP@ laye@awan®separated

/ . | . .
ond AR T P00 o B 7R 480 M. The epmbined roani
layersiwerd W!shedswhlywpte[r U®, ml_jh,- tdoad il @G oil): @rigd (Na1SO4) an_d the solvent
evapo%%e% U@%ﬁqﬁ??%ﬁé g)Fé/s@D%t B188% ABRIdiov L BB bR azh- 15 RARVIE 1 2,41
oxadiazokBlyhrlel1 3H-flipBe-b&xXatvy drathitmyran-¢ymethy]-diiarticder G100 3rg:10)96- mmol).

Toa %)Tuq on %Ef“o 8853 Ry TS Y2 Al rasiargh ViR (1 - goxe-
hexahmmlopyrarmwmhmyl PHrydote(S0dngidh m(ﬂb@ nm’dbchkmsn@tum(Z ml) and

N,N- df\éoy'cgﬂg %ﬁﬁérf(?% 6% nglyb gﬁ"iﬁ}ﬁ rrﬁmé'?? aHJﬁ]d 2(ch %?hyaggz,qoxadiazole

(19 mgitQ.16 euhczia)t Th@mactlewyes atlrmdsatfro@mlenherafun@fmnmthurTélewaaction

was fllii{l"gg thr%’ g)cgl%%{p %{d’i@@ gas Y@Vr\;tee?\cevaé%%g\r/vg% él&ﬂ% détﬁ%]rgél Imethanol

and thaqehoing withy2elvl awvasorex tnr meihedolw‘l’ hehmdtrembljd aretbeia spRitign was

100, m ). The onbnedo anic 10 S re washed
evapolgi Ui fd Prlaramel e o] AER S i FET b rolf CalB -
graphya,ruflijtmge\;mcﬂ%ms% e&l\z/amd)map@ﬂbrumq&raze en:ﬂialit@rd rt}l}if:’ ?atmfeaitmgodx]od (49

or or o-3- [ piperazin-1-yl]lmethyl}-[1,2,4]-
MY, 0@ %I%OEI ?@éyrlnfz-%'ﬁ(%,ﬁﬁ{'ﬂi ‘ox0- hexahydr ot hi opyran-4-yl)m
ethyl 1Hindole (400 ng, 0.96 mml). To a solution of
Ex §| Eﬁ oro-3-({5-[pi perazin-1-yl]nmethyl}-[1, 2, 4] - oxadi az
ampie .
==yl )-1-(1, 1-di oxo-
3-[5-[4aéar&Buhhxsp¢dnbomN)rcaﬂ2f6 diinitmgipiperazin-Hyirmetby B[ 1(54]-oradia@oli3tyl]-7-

chloro;:?! ehrahTr8hF 20 8T ARENANG ) and 15

pl, 0.22 mmol) was added
3A(r0ixtune Gufn?t -thydrp-J-[15-2hidtomxatioly| i O P @ ]-oxddazoty3-y0)]-1-Gtetrahydropyran-

C t tur
PR e ¥ (B i, Ao G BB e B TR b HERE 28 B4 mo. 0.0
mmol)Sth, M(hl%'d&prSﬁ})(etgylgmntan'Eﬁ mgadh6h gnmol) Fandi sdfd_lmm _om!!dha(ﬁ@ mg, 0.20
mmol)ﬁ Vlforﬁ‘a%d é?e%ba%blu\}v%sngml% h?d gosna| aa/%l ie(%l iStion at 160 _°C for 5
mmut@s,/alm@’r filttezed ttmd@gh Beﬁgc&chtaﬂ"aﬁxug@aamdet detingewitid dechloromethane,
by fl ash col.um chromato_20 gr y, elutin
methajp] ienoghes” o BeataionS: 1 ATTOL oBE hIRECKY aF t BYifeinby fash
chromiatdgr&phganmtimgnait{ 8% (1) efhyDQceraelin hefiahdfhemétaylSdfetale to afford
the titlé'\é”g'&f" cﬁ?@ﬁ' g Qlﬁ S: iz 566 5, 54 488.3, 444 5.
CpEIPPYN M -84 BB FHIYS: a7z 556 6. gt MMyt -

piperazin-l-ylnethyll [1, 2, 41- oxadi azol - 3- vII 7- 25

chloro-1-[(tetrahydropyran-4-yl)nethyll-1Hindole A

m xt ure of

7-chloro-3-[(5-chloronethyl)-([1, 2, 4] -oxadi azol -3-yl)]
-1-(tetrahydropyran- 25
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4-yl)methyl -1 Hindole (73 ng, 0.20 mol),

4- Boc- ci s- 2, 6-di net hyl pi perazine (64 ng, 0.30 nmmol),
wWoRNsdoi9sdpr opyl et hyl ami ne (78 ng, 0.60 nmol) BECIHEP2008/052141

sodium i odide (30 ng, 0.20 nmmol) in dinethylformm de

Examé% R, m ) was subjected to microwave irradiation at

Cfor 5 30 mnutes then flltered through abg

[(tetra”%rgﬁ)?gh mﬂne&mw.n%@rwumaea.c%%rdm%qo' . The product

purtfread py ffasmn T ommat ogr aphy el uting with 50%

(A/nwtua ofyd- [Méét%&@towcar@pnﬂhesﬂrﬁadlrratﬂrw;blpaeendﬂémethyll [1.2,4]-

oxaon%f [-]%éﬁ-? nérh?rg 1 éitgﬁa@@%‘;%&E}He&xgg#uﬂd%js%? 070 mggol) and

5N hy@@o8lbfi® 26i9 30.R@1) BEPR60I8xa62 1210 mIEwassrpllreedlg room temperature for 1 h,

then %9@3&;&&00; [%heg i ur% v?asq’lltgpedrm 0[81 R%r5a§§pra1]a“yé8§ rl]g}{a t).lbé eluting

oXadi azo - -yl
with djchtoetrmethyick, OthanmlényltheYeQMIah}ﬂMa ind@kthanol, and purified by HPLC

uQ acid s
imetndg {14’ OB bfle, A5h0ed A g BledeSicRicid melt i gmgeP 928 mmol)
Esll\/lsnnizzyn-nrﬁt[MyH] 118.2,366:9.5
oxadi azol - 3-y| ]-7-chloro-1-[(tetrahydropyran-4-yl)neth
yl]-1Hindole (38 ng, 0.070 mmol ) and 5N hydrochloric
ExamQIHZD(O 2mM) in 1,4-dioxane (2.0 M) was stirred at

chlorogi Hmtmh&mop\ehm#mh)metlwﬂtﬁ-l uhldolel, tnuflomretad:ﬁnacud@ithanol and

E mee? H(%ude ?WHP ]{é rcqsn?ﬁ {hp’lg%%g I;(d’n%gylgﬁ s HSsadiazol-3-

yl]-1- [@tetrd’rwdmpwaoert-ymnabylﬁ1/s/auhdo|e( m thgimg,028. rﬁ@ﬁl)nﬁ{hirt)moacbﬂamlde 4.7

g, 0% it R Akbnenebiand e dng ERaE i E R Fadit iaice 1.0

mg, OY)[)?hmm(yi In- §cktchitdle- (8xX0adl) azsl suBjeeteld-t@-microwave irradiation at 100_°C for

5 mingie 1 o PRALETE St HIGH) v austheld § EIPE P CX 968 e, eluing wit
dichlorbn@dthaHe) -rdethand| Caret thed- 2li Medrhibiib piar @aihandl; whoagsumyied -dy HPLC

1 4] - gxadj azol - 3- , o
metngd {044 P RHb&RTRFIBges. % 3 errgPYc 25 AR Pao0Rgo mmo)
EsIM).n230maghyH] 2482 .838¥cet ami de (4.7 ng, 0.034 mmol),
N, N- di i sopropyl ethylam ne (4.4 ng, 0.034 mmvol) and
sodiumiodide (1.0 ng, 0.007 nmol) in acetonitrile
ExampR P m ) was subjected to nicrowave irradiation at

t ilt d
The mees e ameies 18 Pt Eies Al b prdfie Mo laidd toihagunds.
21a: d{R)HE-B-@nckhiantyimehiiipohethyipipétagin- RyimetiVild mapiHoRadifizol-3-yI}-7-

Chlor__prnl oand_yrlfele ] _-E'P%C”[”Ethqid | I,[tglflfford

(R)-4- B&QZZnéthlp@e%&eWW@l Used ifstdddf nBdc-66-2,64dimditlpiperazine

8 1 25 The nethod of Exanples 18
ESW'% Ego%g Z§71§{Iﬁ '5] ‘L7§o§to prepare the follow ng

21b: CE{MASCarbhnisylmethyl)-2-methylpiperazin-1-yimethyl]-[1,2.4]-oxadiazol-3-yI}-7-

chIoro%@(fa?réé\?Jréév;rén anﬂ\{vhlnﬁ%%oee élfllr}ct)er%gc\,/elzt%i c%s%ﬁi n-1-ylme

U/\GUI ALVl

(S)-4-Bbd- mrmethylbubéwetmame@msu Iir&shea@ Qf|4)Bmi-dfiy-|2l6=dee'th’ydmtei‘azine.

ES”\/'% /gbggéoﬁ@emﬁslmﬁé’ ‘azi ne was used i nstead of

21c: HBacCartgnvimeth ik inyt pixpaetkgipiberazin-1-yimethyl]-[1,2.4]-oxadiazol-3-yl}-
7-chloro-1-[(tetrahydropyran-4-ylYmethyll-7H-indole, trifluoroacetic acid salt
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EsIMS: mz 509.3, 487.5 [ MtH] +, 473.5. 30 21 b:
(S)-3-{5-[4-(Carbanovl net hyl ) - 2- et hyl pi perazi n-1-yl ne

wo booBl1e1995 2, 41- oxadi azol - 3-yl }-7- PCT/EP2008/052141
chl oro-1-[(tetrahydropvran-4-yl)nethyll-1Hindol e,

_Boctd ] I P . .
#-Boc bl AR a8 WA e niised b ORISR Yrethviiperacine
ES||V|S4-HBD@25I5S5(Z3; @[M+hﬁet4f%5l Q)l per azine. EsIMs: nfz 509. 3,
: 4]-oxadiazol-3-yI}-7-chloro-1-

1Boc7ho ; oe?aozince[e t(ﬂ{agt%gpyﬂgt grzrg%%g'fé el bdiasinb cesis:
5093%7/5[%008/3@5211410 14 Boc- 2- hydroxyrret hyl pi perazi ne was
L Bl}stzpé We&%hfk@vme{ﬁ/h [1.2.4]-

(1S, 4)(i ES& 5“5' a£alo Q%F\%h@%%l ff/ %Il usegChllr%'E(%dl 4-Boc-cis-2,6-

etr ahvd ropv
dlmeth}ﬂmmrwn@aﬁﬁkl’tﬂscm&tﬁw 3,A86. &E[N&F*Bod'é&@rmpl perazi ne was
used instead of 4-Boc-cis-2,6-dinethyl pi perazi ne.
EsIMS: mz 509.3, 487.5 [I\/H-H]+ 387.4, 170.1. 21 e:
ExampleZ2S) - 3- [5 [ 5- (Carbarmvl methvl) 2,5-d

4- vl)mlamvﬂﬂd-bllnépﬁﬂﬂmgmgwgiam d sal t

| Adpiitle Sy bngs e ERRNIA PR Ay pHOERRTS) ‘é’*‘%ﬁ**?@%mpyfa”-
4-ymeityl-58-m®le #S5me. ).RE Hjmol), 1(8826nethﬁwamalzeez{ao mg, 0.30 mmol), N,N-
diisop@%}{h&gﬁl\ @%Fﬂé r[nﬁI Q)?Bd{'ﬁ %{I anﬁeg&ﬁurﬂ I:!)dl))él Wt%‘oh}‘rlg)dé@ 2r‘nmol) in

dro
acetonfirijd | nttrityarjd diretmdiotnegmitie i(1 I()uolr) maumecmll td rgiatoways irfadiation

at 16d;kétf$rgrgor9|§u[e(s5 r%l)r(tgFer ﬁs fgteQefjlthE)ugr oxa |Sér§2[) ™ §C)% 9593 tube,

eluting Witlf tjehroadimetham)g/ rraﬂ;thanfbl )ahbi riedrhg IM élmhhdnmdml reetb@3olnand purified by

0. 2 ) - 2- Rerazin
reLcy i R AT Berlea R e g et R P 7 . 0.1
mmol)s adiM8nn/adiB3td [WH]+HQ13Q 20 Mol ) in acetom trile (1.0

m) and dinethylformam de (1.0 m) was subjected to

m crowave irradiation at 160 C for 5 m nutes. The

Example@dire was filtered through a 5 g StrataTM SCX gi ga

[(tetrah‘nbbrbwain-ﬁﬂil)’mdtfolllaﬂ-f-mddlettnfmaroetdeec gadpsltind as a

o ) ORI oA B e e b3 iy 12

hydro*wmejh)aplb&a(z@eh\&banixomﬁj-ﬁ-\methylplperazme EsIMS: m/z 446.3 [M+H]", 428.6.
pi perazi n-1-yl net hyI )-[1, 2,41-oxadi azol - 3-vl 1- 1-
[ (tetrahvdropvran-4-yl)nethyll-1Hindol e
Examptei 24 uor oacetic acid salt The title conpound was

Q0P S iethyil-11.2.41
oxadigzB}-3- ﬂ#]ﬂﬁ(tlaty:hrmdrrmvean -helmERYVBH-indde 446. 3 | M+H] +

4K8 qutu re3 %f E@m&ﬁor‘%ﬁ%-[&(&hyd roxymethylpiperazin-1-ylmethyl)-[1,2,4]-oxadi-
azol-3-yl]-1-[(tetrahydropyran-4-yl)methyl]-7H-indole (22 mg, 0.049 mmol), N-methyl-2-
chloroacetamide (11 mg, 0.098 mmol), N,N-diisopropylethylamine (19 mg, 0.15 mmol) and

sodium iodide (7 mg, 0.049 mmol) in dimethylformamide (2.0 ml) was subjected to
27
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(S)-7-C hloro-3-[5-[3-hvdroxvnet hvl -4-(m et hyl

car banoyl net hyl ) piperazin-1-vinethvll-[1,2,41-
woxaditewed - 3-yl | - 1-[ (t et rahvdropvr an- 4-yl ) net hpdT/ER1d0s/052141

dole A mxture of

mlcr0\§r§% 1|rr§8|25|on ’Slczt 1}0[ '21%?:5%S{Ft}g%(%ﬂ%zrjﬁ%tﬁ%ﬁ/%éﬁ%érga %ﬁr&h&? 5 %ygl Strata™

SCX g]gmwbﬁnflétlr}g wmdlﬁylo}orﬂéﬂhhmdmheihzﬁrﬁﬁ ang theb. DABammmhig, in methanol,
N-net 35 t
and pl'krl’lfnﬁ_g &yﬁl&grbpglgvl g(‘thﬁ%%%ﬁé:rﬁgf%( ‘ilﬁF ?éwﬂ%n%gl er%jz ta A)(v/v) methanol

in ethy adetate tocdiiochethe TitlegomP oD (23rfoiny, 0.0461 nmmm)EIsfMﬂS matn 538.8, 517.5

( S subjected to 27 WD 2008/ 101995
Wm]PéP%é%é%‘é?OSZMl m crowave irradiation at 160 C for

5 mnutes. The mxture was filtered through a 5 g
Examsferiéa aTM SCX giga tube, eluting with dichl oronethane,
nol and then 2 M anmonia in nethanol, and
The mettradfaf Eiabmléd 2% to 2hasturibler wsmitog;reamr@/thel fuﬂovnugg mrh;bounds
/

'Y &imethyll-

[1.2 4]E$dakfﬁzolnfi zl]—539et&hv5&>i’>v&n LEVIDrfw{hﬂ/HHHSIﬁIB)Id 200 6.

B L e Sk a

25b: ((BY—77GKI]5110€B* 15-8-{finelB/dayiimoymetinl - m/dfm@mw\/mwdnmmmethyn-

ran-4-yl ) nmet hy
EsIMS: Im/ilﬂ53ﬁldﬁ(k‘b2 ﬁﬂHH/B 21z 539, 7, 517.7 [M+H +, 503. 4,
5 4

[1,2 4]ed)>mzlldzel 3 vI] 1 [(tetrahvdropvran 4 vI)metth] 1H—|ndole

2 1-[ (tetrahydropvran-4-yl)nethy
ES'MSIf m’iﬁé%ﬁdgﬁdé ﬁ\{é‘g'l*]wé%ré 7 553.7, 531.2 [MH + 214.3.
25d: 355 243—(:Carbﬁ{‘no?lm@tﬁvﬁﬁam@ﬂfoﬁvdaﬂbdrdlplperazm 1-v|methv|] [1.2,4]-oxadiazol-3-

yll-7- c'h[E% Wéte?t%rhgg%% L i BY iy et hyl pi perazin-1 -yl m

EsIMS[ ]:;/2,563 5o53dR fel 34888, 214 [4( t et r ahydr opvr an- 4-yl ) et hy
l1-1Hindole EsIMS: nfiz 553.3, 531.2 [MH +, 214. 4.
25d:

Exam@l_e] [ 4- (Car banmovl et hyl ) - 3- met hoxycar bonyl pi perazin-|

. l 5

[(tetraE&drorMBan-m‘\m I]51H BlﬁdzIlelﬂIMfoa‘dec ad&SaIB 214. 4.

Eﬁ&pg}r%la If %{g? fﬁf&mﬁéﬁﬂ?@ § |a m':; y}ll)l-l-_(tetrahydropyran-
4-yI)mBaEr?y$:1 Hadithf Giz%vmg,n() a0 yﬂrjnoi?ttgaylbﬁ &Hmeltf:jmlmrazme (69 mg, 0.60 mmol),
nv-abltoelBRESbs 78 s R hyB) 0 Bl Bekgpasmy 028 mypen in o

methnyfdm(amade aihgbdnk)masasubje@tqdl t)onratcfgxﬁavle |h'lad|atlm1 et {6(B°@dor 5 minutes.

ans- 2
The iR PR ke PR 55 R SR 865 B8 TP i metnane,
methaabbar&oE et MM @fhinttid Bnétand) tih ;mmbd by RIPAIC-[method (i)] to afford the

e gl 48, D oroReecerpia1orh Al w82 P el e 5 e

126.4filtered through a 5 g StrataTM SCX gi ga tube, eluting
wi t h di chl oronet hane, 30 nmethanol and then 2 M anmoni a
in nmethanol then purified by HPLC [nethod (i)] to

Exampfef2zn d t he
3-[5-[4-(Carbamoylmethyl)-frans-2,5-dimethylpiperazin-1-ylmethvl]-[1,2,4]-oxadiazol-3-yI]-7-

chloro-1-[(tetrahydropyran-4-ylYmethyl]-7H-indole trifluoroacetic acid salt
28
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title conpound as a trifluoroacetic acid salt (6.7 ng,
0.012 mmol ). EsIMs: mz 444.5 [M+H +, 126.4. Exanple

WQ@700850139% 5- [ 4- ( Car banovl net hyl ) -trans-2, 5-di m/nm008/052141
pi perazin-1-ylnmethyll-[1, 2, 41- oxadi azol - 3-vl | -

e T —
3-y|]-1F{(I?Yrﬂmm&m]s%yk}memyﬂﬂkhud@e 6T0 mgq, 0 023 mrr_10|) 2-bromoacetamide (4.7
mg, o%?ghlgagfﬁa @;ﬂéggs&%ﬂw%ﬂ&&iiﬂé UL 88 rhdly dnd EBRLAYbdide (1.0
mg, 03)07|’f]1£nbl)["0 tdirhethiifaimemydea- Gt ny) Waetshpjepted Ho imidowavé fiBadiation at
100 G R by B ATRRGEL AR £ €51y SRk e, i
with dahtbraoethane,iroethdeol (2hd Ghenrg,M @nﬁﬁﬁhlarrmin)athanol then purified by HPLC

h 0 m bjecte
imetnot) IR 3 4o IPE G Earhfondtts « Mo RURES AR H 0 R EP ! RtTe mmo.
EsIMS:int/k 6228, 50r.0 (MHH]R, B4g3.St rat aTM SCX gi ga tube, el uting
wi t h di chl or omet hane, nethanol and then 2 Mamonia in

met hanol then purified by HPLC [nethod (i)] to afford
Examplee28 i t | e conpound as a trifluoroacetic aC| d salt

3-[5-[4-¢CarbamoVimethyl)-Ci :“-,'g,f Irazm vlme%h Iﬁ‘l 2, oxadlazol 3-yll-7-
chloroat- [(t'etr{anvdrﬁzqnbmnemhrwt\MMH m(dote t8fjUwrokiaetit byt galber azi n- 1-
i azol
TATBs (f deord BRSO LRI M el prdiot gl & tetranycropyran-
4- yI)mtethyf ﬂHdem:l‘;‘?tS 0gadidd sald), Aisi &-tjwn@hydbiperazine (69 mg, 0.60 mmol),
chlo loro - oxadi azol - 3- .
N,N- dus_f)p QPy. e(tlna/h%/ 86;7;5 qng, (ggg r%(rpréle %L@ . ho(&%fee?&?%@ghg?go) Jnmol) in
dlmetrﬁjlfﬁﬁnammb)(.? OOﬂBV\%s&udjen‘eﬂhylnmcrpwem ||rnaejie(ti69 atg 60 OCEOGr 5 minutes.
The n}lﬁjﬁre)w%snfilfgg%l{j Nm‘ﬂg;hgagg g%q{ag%x" %ﬁ)@ éjnggguq%zglluﬁﬁg Wﬂh %l%hloromethane,
methadbﬁagby{hfeﬁr oami dumnﬁéhlé)fifﬁ neth@sols tdj eﬁbtcerc]brmdb Mi-EHIGOeBB-[cis-3,5-
rr.a i,on_a o 5 minutes The m x e
ametpyifiogr it oy hza Py e TYiraBSramiin Tt ShmelS iy
|ndoley\ll1t)h'ngl(OIG)IZBTrﬁth)hﬁWehlch meishaxet vaithd 2{bhemoacehraigTaizamg, 0.034
mmoI)IdWﬂ%apr}gpl)ylétﬁylar”n%r rrn‘éij.oéhcrﬂr'nSB %_ng_éo%i_u[m(:llos(ﬂd%’ (q_.O mg, 0.007
mmolphméwﬁltﬂe 129l metthd hixfute Bvaé]subye@t@daéohlcriﬁ)mk/é-iriladie(tioatdt 160 °C
drop ran- 4- %éms_thgég -1H 20 i ndgl ng (0.023 ,
for 5 'ﬁ‘h%’ltﬁs ev(?ﬂ'?‘l':’ﬁg § TiHpledthiguon o1y %%té ?9?41 Q@A fupey eluting with

dlchIoF&netﬁ)al%g%etﬁﬁiﬁ’él)and\'tH&ndQ'Iﬂoﬁ’rhﬁiéﬁiaetnhﬁieﬂ"mnﬁﬁaﬁé pfhrlﬂgd by HPLC
sodi um_i odi de

[meth%fi:ét)bltﬁ tqﬁpfde a?ﬁ“’ﬁurﬁi i S1iRd4 M%Eéwwlﬂ?\%@ye &W%éﬂéﬂetPQp'peraz'” 1-

yImetHVI]C{ll QV!ﬁ-‘éﬁadléicﬂ‘-@L)ﬂ']W @rﬁ]o@H F(ﬁa@raﬁ:ydrf)éyraﬁ-ﬂyl)m&r% 1HMole  trifluoro-
t hrou StrataTM SCX g

acetic{RGLSaI AN T G THOLRCEU B4l SHDARIR SN G HEHb 7B O CHrcis-3.5-
dlmetr%/ld‘rﬂ)é}ﬁﬂﬁﬂl-?mbfhylﬁ‘l JDanekadidydl- Biyl]nt[l(teﬁarkgwrd-@kéﬁ 23))methyl]-1H-

% to afford a m xture of
indoley. fa rfwor%ém%émmfﬁnaj Agi hezcasregponding) RpetamIde, daiivative, the

mixturé| (B8t ) Ivab Fedotdd wirkasbieti @hrodde |(4. 07m§hb .05 Onrol) (f Bler @J@&’ence of
dr op ran 4q{éll)rmthy|%; 1Hindol e trifluoro- acetl ¢ aci

N.N-disopforfrcharng r 63 U8B0 el g disflprastoteane $1 m')nét room

tempe'ﬂ@thl%rﬂoab 5 i 200 thé Peattib® nhiktufe Wadquehdieti With methanol (0.2 ml), then
perazin-1- I met %)LW [1, 2, 4] - oxadi azol

flltere(éﬁ'y'gqagj'b%%a ta)bﬂ' 9p- tgpﬁ GFIWH& \Q{Dth drpBIo,r@W]g,t{ygnq[ gfgethanol and

then SH3nhrhH%a rmtn%ma«au &% hcd 8 rm@Mtﬁ% aF el é\f?erel%e titte comound
derivative, 30 m xture Btﬂ:; was reacted wt h

as a trftuerqAcetinne ﬁ@lte(5(14m9 Pg08 OWHGIS) mig RS, pPE8EMEE] 0184.1.
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N, N-di i sopropyl ethylam ne (6.5 ng, 0.05 mml) in
di chl oronethane (1.0 m) at room tenperature for 0.5
wh2asdohe reacti on m xture was quenched w t h PeL/RP2v0$/052141
(0.2 nl), then filtered through a 5 g StrataTM SCX
ExamE'egfb tube, eluting wth dichloronmethane, nmethanol and
2_,Mammonia in met hanol and purlfl ed by HPLC
i ‘ athy|zBing e s [hd.436xadiazpl-3-vl]- 7 chloro-

A mlxre@'/cEF(E?Q){h{BQ@Slehqufp@mmm@ (‘2(9) mg 0.50 mmoI) 2-bromoacetamide (103

mg, 0(75)mnrﬁ h?}lf\ﬁ(ﬂl%@ ﬁg\_@i{gﬁza @%bg?’% @%hﬁ?)@%ﬁ%bmﬂ iodide (7.5 mg,

0.050 TR0l &t Aeigniiritep (2 @mmwys )smajemyu Ito Irhpnowdm gradiation at 100_°C for 5

. i e |
mlnut% 'ﬁte %%%‘ Wa E)eldder?az n’%lé)§t?até)f S%)é gl;rlﬁ%ltsjbe eluting with
dichloﬂ)nim‘tmrmoeétaamdear(dlﬂ}ibn 3 Mgam@]o'hfa mrehgthanol, and purlfled by flash

chromgbo&r%l}ﬁyseg@tfn g\)é' LML% tgt% %é@g/ﬁmf’)) me&aggiglﬂq K tpﬁ ra]clegate to afford

(R)-2-(42B €c- EAn)eth\ﬁslpsmbjnelcyIMetamlm cridwagy,@.44 madbil)at i on at

A mixguorgzog (fgﬁ-?- ?:«M@%@tﬁ X p aemezn‘[l)né -y )8_?% {M1| L&l eg 44hr§19nuo%hand 5N

hydrochl@id amicd(0e2 hnd)rie 1 émhbkmmqu Camt) V\tdse;tlrréd bt ON® fior20i min. The mixture

was cglﬁ%(%]n?r%ged maﬂa%él h?/laﬂlg(r:og{@y% J[ ?17/ Gl . orra %ﬁﬁ%ﬁﬁde Wdrochlorlde

salt quenhitativelget ate to afford 10 _
A mi%}g?e' cszf S{j—cﬁﬁ%q-%—[(é‘/—i\érﬁ/ré%ﬁﬁgr)gﬁ ',é?&]-lox'a&!a%&%‘?hﬂf‘i‘ -Hgtra(h%/%ré‘bpyran-4-yl)-
methy(- R)-I—nﬂicﬂeﬂ(?Bong,ZO ﬂ@hhmblpi(@)sﬁ-zez 'm'etriy-lmb@rameﬂayﬁadeta(ﬂdsﬂfhy@ochIoride

A TN A e

(30 mgh@2orimahaly in dlm’fhytt@nraendie .@chl) wasvaah;mntédatoarfnfmﬂave irradiation at

160 §§?0{25qhﬁw g%psé‘ﬁtgrrei r%g&yézifgggg?taq’pSIEIXFB%ghtlugerz SRting with
dichloﬁonwhmfep-rﬁethéhbl cdrldothenes | ImihbAia 2indthetsad anol pusifigd )dy HPLC

-1-(tetrahydr ran-4-yl) - t hyl - 1Hi ndol 73 ngy
imethogd 586 Rl R B S5TR0Rl 35,7 T Bieaat G Add 51 ol i g4 mmo)
EsIMSvilr 600643 de (MsAf t1701401 ng, 0.44 mmol ),
N, N- di i sopropyl et hyl am ne (129 ng, 1.00 mmol) and
sodiumiodide (30 ng, 0.20 nmmol) in dinethylformm de
xamélé:m nm) was subjected to nicrowave irradiation at
f :

5 , G iy RS A ofaRabi-3-yil.7-chloro-
1 [(tetfbhmdo@mﬁmt hmhvmﬁhamﬁ trlam@roédftﬂlﬂ adidMadtmmoni a i n

t hanol , and puri ord.
+ e UK pamEing St agerad eererp g b R pptolic fxaet 26 eing (o
1-Boc(33&efhylm)er&|rﬂe4ﬁsfmﬂlo)‘ (R)-E8bc8bnethyIpipsRRin, E4BF5:9n/z 509.6, 487.5
+, 170. 4. Exanple 30 25
M §)70§ [ 5- [ 4- ( Car bamovl met hyl ) - 3- met hyl pi per azi n-1 -yl ne
t hyl | -[1, 2, 41- oxadi azol - 3-vl | - 7-chl or o-
Exam1|' ! #!t etr ahydr opvran-4-yl)nmethyll-1H1indol e
uoroacetic acid salt The title conpound was
3-({4-[AK( eeﬁfaad)vaﬁe:twmjumaiim tyneetBItH03]-thiaok4ypi 7eck®@o-1dsi ng
tetra 1 I_3_cI 3- rrelt w i per azi ne I nst ead of
CaiiiS8Er azi ne. EsIMS: mz 509.6, 487.5
[NH'rirrH(t‘mre df??Ocrﬂoro&O(tetrahydropyran 4-yl)methyl-1H-indole-3-carboxylic acid

amide (1.8 g, 6.0 mmol), Lawesson’s reagent (4.85 g, 12.0 mmol), toluene (150 ml) and

tetrahydrofuran (50 ml) was stirred at room temperature for 3 days. The reaction mixture was
30
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Exanpl e 31 3-({4-[4-(Carbanovl net hyl ) pi perazin-1
-ylImethyl }-[1,31-thiazol-2-yl)-7-chloro-1 -
w@ c@snateyzir opyr an- 4-yl ) nethyl -1 Hindol e A m xpCr/EPmDS/052141
7-chloro-1
- r 7 -4- : - [
concepiey§h iR AR ilordafed BN g Sl BY BorinfieS R diltobfony
eluting Witl880-§0 %4 2v/0) atimyd byetatech Lmde)tG(nBBO affpid Zaghloro-1-(tetrahydropyran-4-
t tirr room
yl)metbg-fl—‘?ngtgf&?feb‘%rﬁgth%@aéﬁE ?‘e ét?%rq%q xt ure was 30 WO
A le@&O@‘/hCﬁ@@& (l’élTafﬁﬁman%zllm&thyleﬂhtr@nteriac@dommIwamh emide (920
[ Sy
mg, 3%r}gm§,&el 9%0?\#?&%#0&%(%@1 P\ﬁ@t Bgaﬁrﬁ@?g ?Mfﬁ%’ 0 I)Was stirred at 40_
°C ford@dt dhe réaction mptrarveast ena¢rtmtetd in vacuo, and the obtalned crystals were

Ze.C - 1- i
ol 80 & A SRR GO MR -y
[1,3]-th'riamItmé]-bﬂetramr@ymr&hyt)meﬂuhyfdﬂrmwar(@ﬁomgm)ﬁmnhw 1

i ey . 9
A i S5 LB B B2 PPl ymotny-
1H-indate (49rmag.(BO1 mn)ol)/vaﬂmramm-édllmeta@mde (32Gn©,d}1i81mpl) -
sisco EORM ML VA5 198 6RO SILAY ol plAg1: ALY I
dimethdilformhamideg2 hﬁz)rmas( subjgctédntormibrepasie @radiatign ver 5 min at 160 °C. The

rosoify PR % e 1l B B ¥ty 0 oa e T ey Yshoo

with memmioEaddSi!B@n eg;tedlwﬂ?n anbhmmoAlarm mmmaod)ﬂ'he methanolic ammonia

solutlc%n Wﬁ/%ci,ngsytrr% C\%lc?ééP %ﬂk |dIaJhIV\iaaZs?p|&5|??% LJ/ 631 r%t €
chromatagrgphy 2iyting evithzl-8 "/&(\IW)QZM ammi)ela(lﬁfmelﬂmno[) il Sichiomin)gthane to

atfors et P T i s Bt 7R WP ™

m) was subjected to mcrowave irradiation for 5 mn
Exam&le 0 C The reaction mxture was filtered through a
—g—gizgtrat aTM SCX gi ga tube. The tube was washed wth
In-vitrorgétieemiobticanaf effitany ehdipetdnov athh@ hivinam@Biraceptomebhesned in CHO

The nethanolic ammonia 15 sol ution was concentrat ed

in vacuo and the obtained residue was purified by
Chines@Hamster mvarydOb-QI)axehglemra$S|nggthmhmma® B Precepto) arfda |udiferase

report?r 9§ng Werﬁgggm?etn ?c}n’%l %h I rea%glgj%m{s?wf?%\z Ftl\% ntf,r;nﬁl?&grbt%%leng

peniciliBBtreptpMytih t50U/68 agmhlﬁatﬁﬂfuﬂglzbme Vi g/ ) deteestdthintoods wéll plates
effic apd potenc t the human CB1 receptor

ata dengjy Qgégd OFHG' FWe |(1a(§) AN RORIME N Bl WesE Gy bpiea@yernight

(appr@@héﬁ 2@ BP" €559 D J 9B BlYTEHbr éBdsdagcept or and a
ferase rgg\h)orter gene wer e susgen e

The sbapraien i (10 B0 SRENATE oAUy Wi AB G REB PG M L 12 MUt Mix o give
a rang@%'sﬁick |sbI'Gf|§r§sr 1%?{1 OMGHRN t6 @Olu/rﬁ@ ﬁ{éﬂt%c@%tf&l@@(}zﬂ?ﬁ/efe]added

a/ seeded into 96 well plates densi t
d'reC“bftO @exe@wtd@l“s s heatat@e werg 'DQ‘@P%q?d G WaTC %5@&@)3”0‘@:@99@3’['
|nducé’&?é>$>ré§%ﬁ)‘rﬁt@ttﬁéjlu@|‘?é?é§8 S¥ymel BRBER DI Ikbh@tLu%Eﬁé:subr%%te
Yoair) prior to assay. The test conpound (10

(Packergl igcpogiitited g6 pet manyactieks dsfrugiiensdi 0Qinle was ﬁdMOQtomtch well.

¢ ) . .
Pt YAt ARy DRSO A O Gly Mt
befored¢aqueting gn the Rdukardel apiennt (siiglesphotdrecquinting . Gleminute count time, 5

minutd BGIHRALEY). at 37 C for 5 h to allow agoni st

cells
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30 i nduced expression of the luciferase enzyne. Under
subdued |ight, LucLite substrate (Packard;
wOo emenedi ut ed as per nmanufacturer's instructi POIBFEPDOL0S2141

) was added to each well. Plates were covered with
« I t {
A ool 90 ORI IFHAR O ol BRI ASRELNERE) Lo o

seconf SCRE) egqirrrﬁtbtcompomma;omgntraltoﬁ:(Ml)rimmteincam&ﬁso valoe, Tdble 1 shows

the pelh eSO Re 8 Py Aol MEARREHRIAS: otine inentpry

m ni mum sum of squares nethod to the plot of counts
TablePe’ second (CPS) against conpound concentration (M
to obtain an EC50 value. Table 1 shows the pEC50

Examplal l@ﬂarmbal_alan@d for sorre repr ese@thatriioaestumm}eundspﬁeso
1 d r%-gé-iﬂ-é(??r ¥Imeﬂg@g|8erazm i T/\NC\ 7.8
3- ({}ﬂn{eﬂhﬂ}@&]ﬁ;@]ﬂtﬂydlmHﬁWI)—b peraz. n- 1 718

yl ] I} t hia -7- N (]\IO@ZNHZ
Chior 9 ‘%Ehra}r%rﬁéWS” Vi ﬂiﬁ‘f{% ) fre yk@ I~ 1
H i er-d}In(eIpIebbls Hygdcblohtesalde sal{ & 2 3
7-Chloro-3-({5-T4-(ethylcarbanoyl- Ns --N ~ 7 4
3 et Ry Chisrgar &t ethylgpibraromy| }- [ 1, 2, %}76“@ 7.4
;Ihl) qgétﬁ?l?dupé’rayhh dﬂ]l'n(étizjl}t[éﬂw ropyran-4-t N(= 1
AN o NH
Y. Urihigpibzak- 3 {51 {(iptrabydramsgn ﬂr pel V1- S N~ 067 N
Lf [ NmddtnyR1ylihamehy! }-[ 1, 2, 4] - t hi adi azol 53-y1)-1f N
NHZ ~ ‘(t et’rahydr opyr an- 4- vyl )meth -1 Hindole, ND
otrlifluoroacetic acid salt C  HOF F 6b
4 7- BthghtoBe-8{&-[BbufdoppiperadinN-7/3 s N0 6.7
i sopr.opyl ?}8[5%&@?%' )IE Iga\/ P per a‘zi $ILZN|*IS”/O
v 1SR 24 tpdeeat & N
(t et(teirlayigdcuropynaaﬂnﬂ)mdtbymmlyluelé, I+ le \I- C06d
7- Bt s il c L o F
(et tﬂﬁ%&%%c%&%ﬁg/éﬁéﬁlhw ) pi per azimn-1- 1LC %
yl ]imethyl }-[1, 2, 4] -thi adi azol -34yl)-1- 9 N
6b 7-Ethyl-3-({5-[4-(N- SN 7.3
N\ ‘N \VN
isopropylcarbamoyl)methylpiperazin-1- j/\
ylImethyl}-[1,2,4]-thiadiazol-3-yl)-1- N\ ° %
(tetrahydropyran-4-yl)methyl-1H-indole TO
&d 7-Ethyl-3-({5-4- ST 7.2
(methoxycarbonylmethyl)piperazin-1- 4 Oj/\o\
yllmethyl}-[1,2,4]-thiadiazol-3-yl)-1- ng
(tetrahydropyran-4-yl)methyl-1H-indole °
7a 3-({5-[4-(Carbamoy?me?thyl)piperazin-1- NfT\N/\N\;\\N 7.0
yllmethyl}-[1,2,4]-thiadiazol-3-yl)-7- j/\
methoxy-1-(tetrahydropyran-4-yl)- @g ° 2
methyl-1Hindole, bis-hydrochloride salt | -° b *°
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wQ@ bdosmoteys }-[ 1, 2, 4] -t hi adi azol -

Co

(tetrahydropyran-4-yl)nethyl -

3- ({5-[ 4- (Car banoyl net hyl ) pi perazin-1- Ns 7.0

1 Hindole 7a

3-yl)-7- N O N'BCT/EP2008/052141

mathoxy 1 (tetra hyd ropyran- 4 yl)- v N nethyl -
Ll | | l — I_Qf.) 2llf"l 32 \AD
2 T S
3- (|{{\Elr{ethyigGarttnigdiaeeHByy ) pi per azi n- 1- NS= ~16.7
yl] 1} 142, 4 = 3 ol -7- N N °O"NHR
AR{REL il s ﬂ&‘?@@%@éhydr pthi ot N-2HO,_ Q| S\ O
pyr|anyrah-4y) methiyl il Hindela, bitel e, bi s , o /drochl oy i de
sal t ( Car banmoyl et hyl ) pi perazin-1- NO 7.1
vl wé’%ﬁoﬁ% OQ% é'% - oxadi azol - 3- 1)-7- N O NH2
11 chlioy g1 n Tethyb ChIHCI 7.1
TH | nggllf“e,é%% %'ﬂ\ YRSz I b e
7- ChllorethyB-[( 2H4]{okadipdql3-¥}-7-oxadi £3- o~ N%NS N N
yl et hyl ).pt perazi n-1-yl Jpethyl }1 4] -
A L R T
hexlahy-ohdotehhyprgehaoride-salt) net hyl -1 H  Cl i~0 0 ndol e
18 3-15-T4-(tert-Butoxycarbonyl}-cis-2 6- 6 7
17 di net-hylop-ptedsi(H-24oxmeiarohd— [ 1, 2, 4]>j/|\wb 6.8
Oxacturﬁémkflgﬁpé/rbhnﬂ ;ﬂm&ﬁﬁ}@ 2,410
[(tletrah gran- 4-yl)methyl] -1 ~0 doe21d
3-{5»16\4@@%16 A rEsA9y1 ) - No N| 752w
honopRixBRYRéthBpkranldaimethyi 1+, 2, 41 ™ N
indole
18 3-[5-[4-(tert-Butoxycarbonyl)-cis-2,6- Jﬁ 6.7
dimethylpiperazin-1-ylmethyl]-[1,2,4]- N’(\) | )NVNWO%
oxadiazol-3-yl]-7-chloro-1- A ©
[(tetrahydropyran-4-yl)methyl]-1H- & \
indole TO
21d 3-{5-[4-(Carbamoylmethyl)- N/(\DTNANO 7.2
homopiperazin-1-ylmethyl]-[1,2,4]- N
oxadiazol-3-yl}-7-chloro-1- Q:g O,
[(tetrahydropyran-4-yl)methyl]-7H- “ \\Co jYF
indole, trifluoroacetic acid salt !
24 S)-7-Chloro-3-[5-[3-hydroxymethyl-4- o oH | 7.9
24 (S) [5-[3-hy .y .y N\$N©Np
(methylcarbamoylmethyl)piperazin-1- N j\
Z~n"
ylmethyl]-[1,2,4]-oxadiazol-3-yl]-1- N\ ° H
[(tetrahydropyran-4-yl)methyl]-1H- cl \\C\o
indole
31 3-({4-[4-(Carbamoylmethyl)piperazin-1- S§/\N/\\ 7.2

ylImethyl}-[1,3]-thiazol-2-yl)-7-chloro-1-
(tetrahydropyran-4-yl)methyl-1H-indole

33




10

15

20

25

oxadi azol -3-yl }-7-chloro-1- N O NH2
[ (tetrahydropyran-4-yl)nmethyl]- 1H of o 00 ~F HO x
wOo nabehe993 ri f 1 uoroacetic acid salt F F 24 PCT/EP2008/052141
(S)-7-Chloro-3-[5-[3-hydroxynmethyl-4- o N (OH 7.9 N~
~ N (et hyl car banoyl rret hyl ) pi perazin-1 Inmeth | 1,2,4
oxadi azol -3- 11 - " y |- []-y] ( M
EXﬂi&(ﬂgﬁrahydropyra wohybiiel Dhi

In thls r? trﬁéﬁf%ﬁ?%P%ﬁ&E?%%@?_?ﬁ% tf}et tlgin o?tf_% It kﬁ_ﬁ)iﬁal nerve. This

assay( theisr ddegdr @pyriewed4-suictessfuily | -t<1 Ielemndsira;e Naoti-aiadyn®3 afocts of

antico(a%ﬂgéré% Eq%g)g%%% Ef%gg&é {éﬁi‘s“’(%ulo%ﬂ%)’ laﬁ{j %%lOIdTQrga g#é'asﬁcs (morphine)

neuropa arn
which mee bigai dinicaliyl in dioky iigatmiest ofndaucrwtfbtypamght l'i gation of

Male itor B1¢, (16078 Qo] Weldi ol i o ARGy NAR-SEMBioved in the study.

Rats wefeeotased)fon Snaeievatem\(th seglydloapémtoergpex boxes and the rats’

Withdr?ﬂt%lir %Eﬁ‘g@s@%h‘%ﬂgk g&ﬁﬁ% ggﬁﬂﬁ ?Iﬁgcaﬁsa}e%ne{ﬁ%gﬁ fllaments of

increagihg n‘en@ed%thﬂ 67 pali)nappiliad ¢o Wesplantar aurs&xqelcﬁahe.bﬁwgwmm?n up and

down ﬁge{tl'g%tmg?]tgp ace%ﬁ oﬁuéﬂ@gwéssw ?1 ?;%S)n‘)’s%?’l ﬁ‘%é?%)l%nuﬁj%nn Rev.

Pharmsspk ﬂexicwo&sMarﬂﬁZt he8d)akt gJlowing basetiraaieastremehis| ahch @nimal was

anaesﬂ?&—:‘l?g@dqIa\ﬁdg‘lthefsfﬁg}fllnglsng}@é tlgﬁtﬂflﬁagegj. t’@%&%jﬁ{%gﬁgﬁ%%llowed to recover

I NCr easl
from ta@phligedy too atdesiog|chat lﬂassssmfbac@ysxf Gnhibe plaw ofi siruggadminigpration the

o i BP0 o EARBS cg, rt
were dased coally \ith vehide 46Rst g@ﬁ@gundpabadmgwem@en intesle at 60, 120, 180
and 2B RS f?e'}r%gké ?ﬁﬁqrﬁ%@ r} anaest heti sed and the L5

sp |na nerv ed The animal s were all owed
Data W@er@@med af mogant h@ esr @be ymeaf neexreumaaifeot foaeatteasimnal in the

top d&%ﬁ&;?%?aldm%}nﬁh esho h%fse\(;\i\fgtﬁgsraag/g} 8tt5 %glcﬁfété hw%) r?'ngan time of

mamewmefﬂMt fedryanalytieal punoses thedinmgyof mh>sm|uat @‘feCWérnee waegsletined as the

. | ' . ' .
ime QLSS S8y iy 858 SOTBDA, o FRBALIB B Bropos s
the Kruskal-HV adlisr erte-\waly amdysis ofewéamqgammragemeatatlstgzaétast Each of the

treatm-gafegFoiuB‘se V\%fre ere?ﬁi Ma@% %‘égingt%e%ﬁﬁleaé\joﬂa,l ué.irqb H%enon-parametric

Dunn’s test. The EDs (dose at which allodynia is reversed by approximately 50%) value was

also calculated at t,a«x USing non linear regression (sigmoidal dose response; variable slope)

with constants of 0 and 15g (cut-off) for the bottom and top, respectively (XLFit software).
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Claim

top dose group was determ ned and these val ues

averaged to calculate the nean tinme of 20 nmaxi mum
we@bdosao199For anal ytical purposes the time of nBXI/RP2ONS/052141
effect, tmax was defined as the tinme point closest to

hi s averaged value. Data at tnmax were conpared

et ween groups using the Kruskal -Wallis one-way
anal ysis of variance, a non-paranetric statistical

1. An @gg‘fehdgﬁé??‘ﬂg%%gfqg?ﬁ‘eeb&%%"ﬁ%%ulgrl°“ps were then conpared

group, using the non-paranetric
Dunn's test. The ED50 (dose B, RKlich allodynia is
reversed by approxi gately 50 aI|:Ql3e was 25 al so
cal cul ated at tngx~ 03 nK{ngar" regression
(si gnoi dal dose régd;se; ri ® Bsope) with
constants of O and/i5%:;Rg of fyy for the bottom and
top, respectivel y/(XLFi R of réel.p34 WO 2008/ 101995
PCT/ EP2008 I\ J ai s . ' ngél e derivative

havingthral Formula I° R°R21 /X2 R3 X1 ~N n
R31 X3 RANA RNR41L \ RS R1 6 NR7 R Y Fornula |
het erocycl i cRyi ng, X1, X2 and X3 are
i ndependently selected frdmN, 0, S and CH, Y
represents CH2, 0, S or’SQ2; R, is H, Fo@iuld)al kyl ,
w Célih4) al kyl oxy, CN or halogen; 10 R2, R2', R3, R3',
2°"R4', R5 and R5' are independently hydrogen,
A (ebiesth sl k§Hmentgare damhiagic hetebsdyclicrired wivetein XOHX, @and X; are
. OR8:,, or, one .pai f .geminal substituents R3 and R3'
'n(ger%eﬁe%ergW§eﬁ§%dthO§éph§r S%@g‘lre ent a keto group, and
Y tepeesehizelis,, &, & @ldOhydrogen or (CL. 4)al kyl; or R2 and
R5,t aget her epresent t hyl ene or an ethyl ene
Rugy ﬁdg%;“saz‘?y& (EZB?IE%),W’@ gﬁfﬂfygeﬂll' 15 and R5' are
RORdr RgET:, Ry, RS Rs amd R, are independently hydrogen, (Cq4)alkyl (optionally
substituted with OH) or CO-ORg; or

one pair of geminal substituents Rzand R3’ or Rs and Rs’ together represent a keto group,

and the others are all hydrogen or (Cq4)alkyl; or

R, and Rs together represent a methylene or an ethylene bridge, and R, Rs, Rs’, Ry, Ry’
and Rs' are hydrogen;

nis1or2;

Re is H, (C14)alkyl (optionally substituted with OH, (C4)alkyloxy, CO-NRgRo, CO-OR4; or
1,2,4-oxadiazol-3-yl), SO,NR;R13 or COOR14;

Ry is H or halogen;

Rs is (Cq4)alkyl;

Ry and Ry are independently hydrogen, (C4.4)alkyl or (Cs7)cycloalkyl, the alkyl groups
being optionally substituted with OH or (C4.4)alkyloxy;

R11is H or (Cq4)alkyl;

R12 and R43 are independently H or (Cq4)alkyl;

R4 is (Cie)alkyl;

or a pharmaceutically acceptable salt thereof.

35



10

1

()]

20

2

()]

30

35

R6 is H (Cl.4)alkyl (optionally substituted with OH,
(C1. 4) al kyl oxy, CO NROR10, CO OR11 or

wd 2@gdesadi azol - 3-yl ), SO02NR12R13 or COOR14; RIT/EB20bB/052141
or halogen; 20 R8 is (Cl 4)al kyl; RO and R10 are

Th(a?:g%g@ gl{\%alt%f(rk%fdél ﬁ]eqal k5 fe zt@%‘% ergéeycllc rlngtA reé)ln?sents 1,2,4-

oxsdlbsculet(m iedn, \)ﬁzishom lSlN)(0612449 ﬁnllad}dzoiey% i-'sm Xss B, &5 is N)
(Cl.4)al kyl; R12 and R13 are independently H or
(Cl.4)alkyl; 25 R14 is (Cl.6)alkyl; or a

Thehadaie denmatieabl glaienct ep?.atilegeis & fis Chardddfis H.35 WO
2008/ 101995 PCT/ EP2008/ 052141 2 The indol e derivative
of claim1l wherein the heterocyclic ring A represents

The,izdole demativeaobdry |k, ofickinvg 182 wherel Y Xoresenty Oor
1,2,4-thiadiazole (X, is N, X2 is S, X3is N). 3 The
i ndol e derivative of claiml1 or 2, wherein R is C

Theridd ¢ degvdtive of ady The of pldimhse 1-demingeein Re isofC-a)ajkybsebsgtituted with

C@hﬁ‘i 1324}9’95&520”3 represents O 5 The indole

der I°V&t1 vE' 0 of claine 1-4, wherein R6 is
(C, _4)al kyl, substltuted with CO NROR, 0 or

I f
ol RPN Bl <oty Fe AL R BSSiEtYE O
| ndoI e derivative according to claim1 which is
Th%ehb(?cgé F%ﬂ\f ?Z:Ig ccordlp%eo %a|m1 Whlcgrlsaszel%ctid ];F?Tmst hyl}-[1, 2
- 3-4{5-[’(4|=('parbiaanp@lmeguyy)l-glpa‘fauhﬂesﬂb’*elhyl}i[ﬁ 2,4]-thiadiazol-3-yl)-7-chloro-1-
- 4- -1 Hindol -
g{eghﬁ}?ﬁ%%&?%%ﬁfﬂk% Inl?(g:dzj\ér(barmyl Imr;t gyle) pi perazi n-1-yl
- T robtony-BY({5-[#; (2thg|cattiaimanyineetioy pBeepadin-1-yl] (nethtyi}d hy2dt-thiadiazol-3-yl)-1-

ole; -
fﬁgﬁﬁorgﬁéyﬂ(%%ﬁwgu*?;hn%yg perazin-1-yl]lnmethyl}-[1,2
- [ &hlordrB (- [ézsmnfar&oylb)oemznrfwﬂmamylﬁﬂ 2 4]-thiadiazol-3-yl)-1-

ﬁ%ﬁ@@%ﬁwpm .Jré’ghdrd;%ﬂ garggrr;)yl met hyl ) pi perazin

- Y:Bilwl -Briéi-My(\FHspraropylagrbampyaietiwbpiperazin-1-ylmethyl}-[1,2,4]-thiadiazol-

] _(t fr @%@Féﬁ ?@%Eﬂ%carr@gg} %lt h)lll ;_t): ggﬁlagl n-1- yl

walydrgilr(ﬁ @(rmtxycarbarntilmeblyb@pgraxin-1-ylimethyl}-[1,2,4]-thiadiazol-3-yl)-
3 Y a2 1oyl et hyl 1 1., 2.

- 3{({-Hi(earbamoy Bty pipgranin- habbyemyl}—_E‘BZ 4]-thiadiazol-3-yl)-7- methoxy-1-
g{eﬁ%@@%f(@g%rﬁ'gﬂ’ y)r'/rg%"m p: foér zl;l_z: ﬂdgl ;i methyl}-[1, 2,

- ai({&-ﬂér'r(a@ﬂbamok/ln@ﬂwl)prel:azm biyhmethy[1.2,4]-thiadiazol-3-yl)-7-chloro-1-(1,1-
WA G RENANAHLBHBh AN AR hBBENY] - 1 H 1 ndol e;

- 3-({5-[4-(carbamoylmethyl)piperazin-1-ylJmethyl}-[1,2,4]-oxadiazol-3-yl)-7-chloro-1-
(tetrahydropyran-4-yl)methyl-1H-indole;

- 7-chloro-3-({5-[4-([1,2,4]-oxadiazol-3-yImethyl)piperazin-1-yljmethyl}-[1,2,4]-oxadiazol-
3-yI)-1-(1,1-dioxo-hexahydrothiopyran-4-yl)methyl-1H-indole;

- 3-[5-[4-(tert-butoxycarbonyl)-cis-2,6-dimethylpiperazin-1-ylmethyl]-[1,2,4]-oxadiazol-3-
yl]-7-chloro-1-[(tetrahydropyran-4-yl)methyl]-7H-indole;

- 3-{5-[4-(carbamoylmethyl)homopiperazin-1-ylmethyl]-[1,2,4]-oxadiazol-3-yl}-7-chloro-1-
[(tetrahydropyran-4-yl)methyl]-1H-indole;
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3-({5-[4- (carbanoyl net hyl ) pi perazin-1-yl ] nethyl }-[1, 2,
wd]wosmmﬂbsazol 3-yl)-7-chloro-1- PCT/EP2008/052141
(tetrahydropyran-4-yl)nethyl-1 Hindole; 30 -

(2P hER R b b A4 BB A2l M TRIRH A B -
1 9J4j-oxao(a_zo}?:dnl]filx[cﬁtettemah@)ﬂW@t PriyomethaRT-ptoleearty | - 1

n .
ey s Ripe s Iy oty L LSRRk T shioce-Lfera
tydropynaptdayl)ripetpyl; 124- lmpglgxgda plzasmageutighlly Jeoehtable salt thereof.
5 | oro-1-[ (tetrahyd ropyran-4-yl)nethyl]-1Hindole; -
3-{5-[4- (car banoyl net hyl ) honopi perazi n-1-yl nethyl ] -[1,
8 The,iddclederiiative bf 8vyydne-df cithefi-g-for ugoin therapy.
[ (tetrahydropyran-4-yl)nmethyl]-1Hindole; 36 WO
2008/ 101995 PCT/ EP2008/ 052141 -
9 A p@rm‘acelhtlcef@r@qsﬁiop:bohyodsiogyne?mdwe deriviativeeothgrly one of claims 1-7 in

adﬁ?&@@ﬂ?%ﬁ%ﬁﬂﬁéé% w@ﬁf%%k@t%% éﬂ%%ropyran 4-yl ) met hy
10 |]-1Hindole; and -

10 Us¥ éf{ én fﬁdél%@\??%‘gé%ﬁ{% i\)a %&%F FotaidVad TEARY hdidim3h, in the

DFMatamWarmadlyarmrEthhe llreaﬂmelmdoﬂ mgin.or a
pharmaceutically acceptable salt thereof. 5 8 The
i ndol e derivative of any one of clainms 1-7 for use in
11 A tnlamod;wtre@tmnphwaﬁasmht dscreri-grETpiyei pEire shooigaEins inegrogathic pain,
i f cl -7 ik L
15 Cag%jrn%)’(a | X é\%’ ﬁ%hef Ep&ftlm e%%slgglgﬁ% nglcr@lélﬂ‘ﬁlgk%lclérdsrlk, by administering to
a patient lnarreedgher@of a_mew@umallareﬁ(acmmm@ry loj he irglotecderivetive of any
Ong%# %ﬁﬁ%yg of Formula | as defined in claim1, in the
preparation of a nmedi canent for the treatnent of pain.
11 A nethod of treatnent of pain such as
peri-operative pain, chronic pain, neuropathic pain,
15 cancer pain and pain and spasticity associated wth
multiple sclerosis, by admnistering to a patient in
need thereof a therapeutically effective anount of an
i ndol e derivative of any one of clainms 1-7. 37
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