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(Cl)al kyl, substituted w t)(n NH- or NH S02-R12;
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“R5, when present, is nyr’ Kyl , optionally
substituted with OH, (Cl yl o bé or CONR7Ro;  Ro,

when present, is Hor (Gl4alkyl;

R, ‘ |
Y
Formula |
wherein '

A represents a 5-membered aromatic heterocyclic ring, wherein Xy, Xz and X3 are

independently selected from N, O, S and CR;
R, when present, is H, halogen or (Cy4)alkyl;

- Yis CHz, O, S or SO

Ry is (Cr4)alkyt, (Ciu)alkyloxy, CN or halogen;

Rz is H or (Cis)alkyl; or - )
R, together with R; and the carbon and nitrogen atoms to which they are bonded form

a 4-7 membered ring;
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~ "~ 15R6 together with R5 and the N to which they are

bonded forma 4-8 nmenbered ring optionally containing.
v foiiBes heteroatom sel ected from 0, S and PEOREP200UGH65196
ring being optionally substituted with OH Rr, wher
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menbered rjng,opfiopal ]y containing a further
Rﬁé’fr@F&é?sﬁm’?gT'QE{&édpaﬁﬁyLﬁ{ 0. Sand S 35 the ring
RO &igeBepwtii Rnatd yheNlostHidhithedamaibphdedHipmpa 44 membered ring

har maceut i.cal a Y |
B eREENDR R §F GRS E e fERPORS b 8B, Wi et
opfivealit substitated witbfOliai n such as for exanple :

en- j i, .oni ¢ pain, neuropathic pain,
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For nul a’ 'l NR3R4 R2 Formul a | wherein A.me?ﬁ% a
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RANEheBprataht] i feRqudgaiyty sel ected fromN, 0, S and

 Ricwesppregeria bforgbodetkl. diopty S5 v B (B

RONwRgN prabarg g {Cqy)alkyl, optionally substituted with OH or (C1)alkyloxy;
Ris, when present, is H or (CM)_a!kyI, optionally substituted with OH, (Cy4)alkyloxy or
CONRyRs;

R4, when present, is H or (Ci4)alkyl; or

Rig .togetﬁer with the C atom to which the CO-NRsR4 group is bonded form a 5- or 6-
membefed spiro-ring; '

with the proviso that when Y is SO,, _

R4 may further represent H, (C1_a)ali_<y] or (Cay)cycloalkyl, the alkyl groups being

. optionally substituted with OH, (Ci4)alkyloxy, (Cs4)alkylthio, {Cia)alkylsutfonyl, CN or

halogen; or Rs together with Ry and the N to which they are bonded may form a-4-8
memberred ring optionally containing a further heteroatom selected from O, S and SO»
‘the ring being optionally substituted with OH; or a pharmaceutically acceptable salt

thereof, as agonists of the cannabinoid CB1 receptor, which can be used in the
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from0O, S and 36 AR ring being substituted with
CH2- OH, CO NR13 OR7, S02-R8, S02-NR6RI10,
NHCO- R11 or N ’ or the ring being
substituted with](GLl3 substituted with
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(Cl4)al kyl, optiohally substiYuted with OH,
(Cl4al kyl oxy or CON R7RS; , Whemopmgsént, is H or
(G dal kyl; or R6 together with R5 and the N to which
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R, together with R; and t
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Ry ié.CO—NR5R5, CO—OR-,—, SOz"Ra, SOz;NRng, ar CO—Rﬂ; or
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R;s (Crs)alkyl, substituted with CO-
CO-Ryj, NH-80,Rqz, or two OH group
OH; or : : |
R, together with Ry and the N io which they are bonded form a 4-8 membere?d ring
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OH, CO-NR3R1s, CO-ORy, SORa, S0:-NRgR1p, NH-
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present, is Hor (014)al kyl, optionally substituted
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In . sesORbsgerin T BV S TP BT NS 1o 0er ) RER G g in
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derivhtilican defikidamelein ddniiamiiaxioh pharoneattdly aoreptibledixdizsRg

their isonmers including isothiazole, isothiadiazole,
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(Cl4al kyl as used in the dgfinition of Formula I

nmeans a branched or unbranched.al kyl group having 1-4

carbon atons, |ike butyl, isobutyl, tertiary butyl,




propyl, isopropyl, ethyl and nethyl. The term
(Cl4al kyl |ikew se neans a branched or unbranched
al kyl group having 1-6 carbon atons, |ike hexyl,
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‘The tqumeEercyetbalityemenes @éYﬁﬂtﬁ)ﬁ’(HSmHﬁé‘P\éWl?’ 17 tﬁ?é“t??é‘t By Eﬁ" e A

cyclo Rrr %9@%1 %c]épen@]ﬁ bl@g ik Wyclogropyl. X2 1S 0, X3 is
n mﬁe@@m Ay 6 iy 19 8 @@%PIW@%T(C@%F S

Lidtegowath OH and IR4-1S 502- or (Cl_ 3)
meamﬁ{j% b Substituted with CO- NR5R6; or V\,hen R4 toget her

Thet@\mﬂﬁﬁ'DRsnﬁﬁ*é”%ﬁeC NEr 8™ lhi ch they are bonded form a
6- menbered ring, the ring being substituted with 00-

in the Id\leRf?h%ci%ﬁ'of Eormula | R, togsther with Rs and the carbon and nitrogen atoms to

which they are bonded may form a 4-7 membered ring. Examples of such saturated

rings are azetidiny-2-yl, pyrolidin-2-yl, piperidin-2-yl and azepin-2-yl.

In the definition of Formula 1 Ry together with Rs and the N to which they are bonded

may form a 4-8 membered ring, optionalty containing a further heteroatom selected

from O, S and SO,. Examples of such rings are pyrrolidin-1-yl, piperidin-1-yl, azepin-
4b
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193]

258peC| fically pr eferred i ndol e derivati ves of the
i nvention are:

7-chl oro-3-[ (5. -14 (W et hypcar boxam do] pi pe'i)b‘fl)EElzolaK/Xéai% '

WORBYHFY2 ([ 1, 2, 4] - t hi adi azol - 3-
yl)]-1-(1, 1- dIOXO hexahydr o-t hi opyr an- 4-yl ) net hyl -
1Lyﬂ<§@:lrﬁqohn A-yl andth[omorphohn—4 yl. Preferred are pyrrolidin-1-yl, p[pendm 1-yi

r { -(4-[ (N-p- hydr oxyl et hyl ) car boxam doTh| p
o el Tt ot i
Ir( thd ﬁafrmmmamm I R-tydother with tReand fgdY tspyrehthay ?‘@Pé)ﬂﬁ%d

H1n

' furth h teroat lected
m?"‘ly ?{P“cﬁ%g ﬂbgpﬁd[rl\rf-g( %%lrogal% contg&mg i h¥ Eer Y eroa hy IsglrenC ﬁo
-y

frdmmesd, 18/4n)d-3 P21 Eggrdiexeidiiely Gig Ze pyrrolidin- plperldm 1 yl azepin-1-

[yr%%ﬂhgjrﬂ g]tdé@ Eﬁ‘ %ﬁ@)ﬁ{) ﬁ- (ga?%g@%ryd%?%eh?mﬁ?c ar b;)x amid
o} met hyl ) - N- net hyl am no] et hyl ) -[ 1, 2, 4] oxadi azol - 3-y1
It aédrioh RPERRIY ey b RErud 1Ad g tleenultiple
oqmypyc?qg)oﬁﬁpwpstiglga@ts Rs, &&5 Q%%E?g(yl;e Xcl‘? gc%ﬁrrrgnoc)é%rg glggrqﬁg
isatHepehdBtP¥didctddlirgn Aeanedtiraz @b dBfinetferlesich ef thalsylaitiosyts.
an-4-ypmet hyl - 1H-i ndol e; -

7-chl oro-3- ({5- R\ ( 2- hydr oxyl et hyl ) - ( N-{net hyl sul f ons

Thdrg )sadTbrﬁtérémé Rtlindold deri?aiivps according to Formula |, wherein R, when .

prtgg% ?{Zglis 8H2y 8 2)r §O ( kg}sr@%y ﬂr R)@X{hgﬂw‘ﬂ] %%tné( karbbh b3m

‘to‘:{:vmﬁrfmby %ﬂz(bﬁac{eﬁ-f[a(nma{sznmmf@d(yr}gat hyl ) car boxam doThi pe

Flflﬁ e%‘er el% %rx)nfgl%lfd% a%& to Formula [ wherem heterocycie A is ‘_

1'aZzo yran- I’TEt y

' -1ﬁdsszadlamle mnumae@m@arﬂnizéd 5‘?554’ s',%th Xeih S ‘F"N}

thféI&E ékﬂg% 2, Q%‘%‘%‘ié, NS 105,4 bJ?eﬁnazBrée(m isQN) mw b is 0).
kKnown in the art oé L§124'
M@wfgtrﬁq/areﬁh@wcmnds whergr thahsiePorRis g %ﬁa

'oﬁaraw;@t(xw@w QI ISEWM R) dr 1qgmtrf@razms@<arsm: Xaés PrepaNed -

RARNEA L N 1ﬁa?®81€w°a?lfvauw§§ﬁ%%¢ i Pt R 80, R or
(wcdiee @bbétnmemﬁmbm%%men Re tdgetiner wih B @rmbthwlf\t h
25 A0 LA SRR, SRt

NRiRm conpounds of For mula Il where L |s hydroxy by

- reaction with an alkylsulfonyl halide in the presence

of 'a base such as triethylam ne. (Indol-3-yl)
Steetfiealyayersd ipHolpdenatived ofdlhinyentieh 8ffar ed from

f&ﬂ@%@ ~{ M ﬁ%ﬁﬁ%b&bbiémtdo}glpen&?ﬁﬂfyﬁﬁlﬂéﬁﬁyl JY[@.2.4] thiadiazol-3- |

usi ng 'an am ne. o NHR3R4 in the

xb)ﬂ éééﬁ c@mfheaafws'ffetﬂwvwg*’awﬁﬁthﬂ 9 s o um

- ﬁ Em&%%t W@M?Hrb)@?eth*l}catb‘éxmﬁlbb]plp@ﬂm‘lkyt}rrtehg'l}ar t
conpou er.e HI S rr%dr oXy can

(Eﬂe? R IR f?pépro!?iﬁa@‘ Y% a 111, by
- PRii6tata- m{[ﬁm@hm@éwmd)m@mymewamabnreetwaﬂ gmwga@m@p! -3-

Wﬁiﬁ#gﬂg rﬁ[‘ 4 Vﬁﬁ%’ggsﬁl E&%eiager??;k?of) Sv@anl c
?Syfﬂebrbéﬁ(l{& (NDN-(tasiongminiindissibagpraidermeih )W mejiyl- 20
a\‘mln? me[ihyl}—é'?‘ 2 %g%cad b %‘3@!)%5 (tef&ﬁ@%ggéﬁql)ggéﬁ{ywh%dde

TpfnfécrzrafBe(@S-f(NdW @dw@m@@ylﬂﬁarbwﬂcémﬁvymmét“MS is
Mgﬁmz{ 2(4@(;6@%@ V-t RYH@HI r@ﬁ4tgs)lnwn,$mﬂrra;bifee

- Tediere (B2 pmqérﬁﬁy}gtmf '(ﬁ@%%ﬁﬁﬁ?&ymﬁ})ggﬁhﬁﬁmﬁ* l}r(ﬂ 2, éfs

tﬁga.%:@. JI)Yﬁ(@ﬂa@ﬁr&sy%ﬂanmémmfwmmunds of Formula
Formula Xl 1" inclusive, using nmethods well known
|n the art for constructln% het erocyclic rings.. Such
. methods are described in the general reference
Katritzky, A R : Conprehensive heterocyclic chemstry
(First Edition, - Perganon Press, 1984, see.
especially Volunme 4, Part 3, Five-nenbered rings with

1o
A
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WO 2007/ 023143PCTI EP2006/ 065496 one oxygen, sul fur or
nitrogen atom and Vol une 6, Part 4B, Five-nenbered

Wdﬁ@ﬁ%z%; h two or nore oxygen, sul fur or nitpeg8fhoos/o65496
A _

NH2 y Rl Fornula VFormula VI Fornmnul a
| XFormul a XFormul a Xl Formul a XI| Conpounds of Fornul a
-V- atf@/!-%{ﬁffm [(&-{Rthy draxylatisd o boxgred @pierriin-1mimethyindd 24 -

r : ned and R15 is
H or Z% X@I Eg%mh?g%pgéngrgwaﬁhﬁ§[qﬁ% erature
op# Bewtgr@sicy %@@tﬁblééﬁ”%ﬁ?%f literature procedures
known to those persons skilled in the art. For

exanpl e, conmpounds_ of Formula VI can be red f

Th® AR AT el nAeVion STV R G BUD BT pde Ky in the ar

oi@ﬁé@@éhewpgwrﬂeggﬁé@n W th ammonia in a suitable
ula_ VLIl can, be

t F d
(SRS SRisEdS SBr R ER Ol Fr O A LP R TG bR ol o
coresyand of Fosrala [hshdrbaSph traning penipaswdhfasdehawgen or
SR A0 o bR Bl b R e ORI by e
oNbi’tﬂuleblyHRﬁcCompom dshof fFhinnae éMm&jletsmm akysolfyrets grour ban

repare m conp oun

b%éregargglﬁg% c(j*,o?\"\lpo rqgisdéaf Foﬁﬂfm ?qup% #)BFI%’#' rggétfon%‘tﬂ an

- altBeldbyd hatdlemnthefmase&wawf)ih éamw?g aﬁrtl‘lqthﬁwlﬁac etic

(I%hé( ?ﬂ 'h?[grdc c!é@@‘oﬂr%%g ?E e pRARErotY ESASunds of Formuléi -

trie npou rnula X can be prepare
byf rﬁd@ﬁ“d@ Apaiers UsingReraming o] WW Nelel ipihepresence of a

'reﬁﬁﬂ{d)é@élnﬁéﬂcﬂ%s'sﬁd?ﬂln?éﬁb&é@iﬁo%ﬂ &gRt . Conpounds of

For rful™a where L NH2 e prepared, fr

It @d\‘?ﬂéﬁﬂ%'”d’ﬁe Q@ﬁaﬁ*ﬁamaowﬁdsw F%'H % arecieksufwgfpmg@ be

infehesRefied P écﬁﬂ@dun@a o‘f\FéﬁLﬂé}/mnbﬂ@mﬁﬂlbﬁ and QadeOtlfcﬁﬁl @mg

t t db d t
s fRSORHP A A IRRS PR, % T Bl S~ Saeflisd RE.
Hanbo@gsfRegasnts fortdrgapt Sgethess: c@xnasm@ma:? Retucsgclyents (Wiley:
| ad] h I J

NEvRe L SRR ESRRameGETBRMRAT I SnerBly Fib g dncfifls

hydeger,ican baiptdpahgciiromcoapburedsi of Farmsuia Pawheresbs g épdrogen or
oyl f F la Xl

LR B Mok B Budiopauengpeugs of Formie X

repare ation
Xl 11. For exanple, conpounds of Forrmula V 5 where R8

i s hydrogen can be prepared bypacyl ati on of corrpo nds
of Formul ajfXl Il using trlszpor aceti c anyhyd n a
sol v¥; Udh BHs di et hyl’ﬁﬁm mg, foll owed(’@&ﬂ

hydr olﬁq Hsi ng aqueous 5S0¥i um hydr oxi de at
ev \ ed t errper atur ounds
N

R

Formula I Formula ill Formula IV

- Compounds of Formula i, Fo'rmula'll, Formula Hl or Formtﬂa I\ 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 déscribed in the general
reference Katritzky, A.R.: Gomprehensive heterocyclic chemistry (First Edition,
Pergamon Press, 1984, see especially Volume 4, Part 3, Five-membered rings with
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20

~alkylating agent o,(i‘ Formul a XVI ,o whe

of Formula XI where L is chlorine can be prepared by

acyl ation of compounds of Fornula XIII using

‘%QI {B%g%tyl chloride, in the presence of a 9@@@1@@@&3@6
‘g I'ne. 10 Compounds of Formula | X can:

prepared from conpounds of Formula Xl 11 by

bror arybe, iseifyr of wirogsnarieh endi¥Y piagetoh Bant/ﬁBsfﬁw—membé@éft"iné'ﬁ

r X% g. Chem 9, pt. 1,
%%{Wf}f n%%%y?éﬁ?ﬂ”{}@r&ngﬁgv ’f\gr mg)oornpounds of Formula V
can be pr e@@r ed from conpounds of Formula XIV usiyng

o3

i 11,8dRin thelartY

of -For a X1l 2be pr ebar,%qmm al kyl at Femuafvii
coﬁp%’u%ys of Foiioﬁﬁpa E(V by treatnment with a base

such as sodi um hydrgifle, foll owed by reacti on w piy an

perpsons s

meani ng-as defined Refibre and L i"$

di i catd-ons| of Ni ureproed N _
t gse persony sKj | N the Brt. ternatl\,felly LCY
conmpounds-a¥# For nul a X can be pre ed from
conmpounds of Fornula XV using the Fischer indole
syertiedX s or noEhrilet i ons t FerelsXl (Chem R&grmulaxXil
C%?np%astz{%Q rrét?g Do Formula XPHBRRHBARhRéin IFQT @'L%n?ﬂ\)\ﬁa@alﬂwe

g{epare terature procedures or |f|cﬁibons

gk e éfeatousfhé dﬁfrr@@@d*a Fesishenifr-ogiy! h‘ii’é?

iRy rleq:ﬁ‘odeﬂ uleB 8r AloliificatioR BRI ERIrdprobatumas i&]Oan t6-thosel parsons
Formula Il or Fornmula IV may alternatively be :

sgiediatheEtr om conpounds of Formula XVI1 using

Hof atshple, QBmﬁE.tn@ils of Hbmﬁﬂ:ﬁemarmmirepmgedmmompsunda;ﬁ Formula
escrl ne re C
\gP"a?fgW?tﬁg Herwg{r\éqs tﬁ?rﬁO{ E}% gea { éhsgrngﬁ@%g %g§ svllrabé solvent.
(Ian@annd:s thEbmudla ¥t chisbe preghatedi ftqnmmmnﬂmrnd% pfsfff:trmula Vi using
nce: Sausa f
i s
Adtormptinghyl sorofouRds nﬁIFta"rTMXﬂ Vil cqmafr erenareq §OmMACHHEHNISAt h

F%%{gg Vﬂﬂ% %gc’ﬂgﬂ CAFH ltl‘?\o%\éltelnlnde M%I%nf@udh%sﬂ:luh%ﬂfﬂrﬁamlde

oroni ¢ acl ester usi ng.a Suzuki ?aCtIO
4

Ceatmermdsre Formada VHUGT. bzzzmaam@@?m&maomﬂf EERYBN! by
dbRRI&Rh; for example using friflucroacetic 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 hydroxy!amlne in a suitable solvent.

Compounds of Formu[a Xl where L is NH; can be prepared from compounds of

Formula V, or activated derivatives thereof, by reaction with cyanide anion to formm an

' dxoacétonitrile, followed by reduction of the nitriie to a primary amine using a reducing

agent, such as hydrogen gas in the presence of a catalyst such as palladium on

charcoal.
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Conmpounds of Fornula XVII and conmpounds of Fornula

XVI11 can be obtained fromcomercial sources,
wf RRagSfsby literature procedures or nodifi Cﬂﬁ‘j‘ﬁ@f}g‘.@g@fgb496
l'iterature 10procedures known to those persons

skilled in the art. For exanple, conmpounds of Fornul a
Conpoupgsegt Eoymula g(liy;p@,he ﬁ@epw fn@@ Wgﬁ%oﬂﬁprmula VlII by

réHc@Hr\ WY hﬁﬁo@fanﬁn&ﬁ%dﬁgegﬁlvé:r@r mula X'l using
brom ne i'n sol vent such as nmet hyl f or mam de. ,
GRIMPPUES oéﬁafn@&@ Xta8d CBYPEHESET b @F@Jﬂ% | capibe pEparey t%Yhe

adyihtich R borhRRini 9 PES@mOiatXIRORN eRENpIBEohBBPRIsITiFblmula V
“Protected durl the tra sfor tlos desc cgff:d aLﬁ \[ﬂﬁ
RETRrEs 15 MspRsHaRtbe PP G i S ReR PR
ugh@Hiuorb&eedie adﬁ@[dﬁtﬂé‘:‘ﬁtaeﬁ)!\@ﬁdsmh lefy biatetioyfatmamitiatfelfowed by
ur

h h
s P A ERLE SOTn BT Pl b Re Ry g Crmrgends
ot Eonmokdi X whelheel. Btchloiihé tan lod piepared ivp divdatios chpempduads of :
t
Fé’?rﬁl?ata%l uts%lg E]ioF %%efgp&%rﬁe ihrﬂ% ;5 g%%g 5[05555% J2R Qé 'p?r?thne

I ou ar e
Cempounds kof Formuua X ®ndeartnangd G gpspoungs ehfegrmula X1l by

foﬁlﬂ)ﬂgtbglafot' x| Y&Béthe]\ﬂ]%ﬁ"leie? Ralfis: (ﬁ:*?'a rla\ﬁgw E@é SRE, Wik,

W Se apprecrate that various (1ndol
Oﬁk%ﬁ@c&cﬂtd depi3datiWBes of For nul a | can be obt ai ned

'At@fnﬁnap%mp%ﬁdscaf%%ﬁ:b%arne@carém@d fbm EURBSIRBAt Formula
roups corresponding to certain of the substit r:’l%%’?’i
Ry, Precgrlutes drprribed O HIBARRIESHE! Ay rfied- &hﬁ"\nﬁé 3699,

19‘@%) & el &, @ Clg. CRe/R059,1168RA 581169 e thoarticatsal bfthese
5al kyl group opti onal 1_y substituted with hydroxyl,

- _pr@@gﬁ%egf kyl oxy, (Cl14)al kylthio, (Cl4:- alkylsul fonyl

al ogen or cyan C be prepared by

3 ound of F a wherein R3 or
" to C6 ~fjal i de ok a

_ ed d hal ilde,Hi n the presénc

of:i a base such as Fpot assi\um gar borat e. 30. Conpounds

f For. d wher RX[ CONR5R6 or 000R7 or CCRI)<V

c%m' ‘lséngr epared Y4 yeactl on bt™42&Ynpound &prmula Xvi

Cd:n%c{mhéoﬁ Fdﬁﬁ@l’é@(lﬂ 634 bé §réﬂﬁﬁ3d%¢fér%ﬁe§nr@ced@estdﬁ nfodiifications

hl ori de, or isoc anateof@(F l[l ﬁFo |

Off‘fﬁf?&‘frrg@ﬁ%ep%réa kppwy tp Sea‘?:%ffor@rﬁ ? ¢ Ay ROpEXaMpre,

cofpBeRRGE r—‘eﬁTLaa Vﬁﬂﬁ@anﬁ:&%ﬂte@eﬂ by akwﬂumfrcempﬁmasmn Actsnula
erein

U T N R s W e Sl e D

OR7, CONRSRO,

: alHyLadn@g@nt of Edrmalz2CkKVE wh&4,Y bas 168 nteani6d as aklindd befire and L is

¢l 98l ké;,ms %g%ggﬂ Mlﬁ’{i%.ﬁifgnﬁé g@g%&&bmﬁsg b EStnla

resence of
X\bameesutdinesiram |cemhprcaﬂhsnerces @mﬂﬁtﬂﬂfw't@’ﬁtv%vw@f@s or

IRl e gd e

r eac

Aitwaﬁw@eﬁowwm@ amtd@XH\rC% HerieRareshBEpm segPeyfde phoy |

Foﬁﬁhié’ k"\ﬂ@sm et}i’@chﬁf R868GPntAksiRoDASERRHETS BEreBY(OHMN Rev.
he in oI e derivatives of Formula | and their

69 %aTt@%?ﬁgéont ain at |east one centre of chirality,

Coffpdufad cﬁﬂ:ohh\zﬂé el egn BS palparRiQiyiNEnS, prodeaiuttdi drghodifications
resent invention

nanti oner reoner s
of FR AR RS e s skl Bafesl i thent o
Compomjs&m Goﬂﬂmﬂ 1, formbia [i, Rdimvilal illbdr FRrmand NSmey ait¢inetneiyde

ot PR e P\ BP0 BB s

reactions, as descnbed in the general reference Hegedus L.S. Transition Mefals in

8
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7 Thgal?ﬂ ) ée{récg{\blgﬁkévffsﬁztegpzaé%ri%%tqag{%rg) sgﬁ)%o!m I’Ezterocycle :

25

30

preferably less than 2% in particular.less than 1%
of the other .enantioner, and m xtures of such
Wg%?lbiﬁgers in any pr oportl ons i ncl udi ng thpcfjﬁp@mm;@s '
ures containing substantially equal anmpunts of
the two enantioners. Methods for asynnetr | C sg t hesi s
the Sywhésiab’ Gepeea@isencMascalsy (31N pEHIECTs HErERItY Science:
S%@élﬁ@“@é are obtained are well known in the art,
. synthesis with chiral inductio tartlngfrom :
Fee @mreml@mmpyuraf\?a?f FaiBI R WApaAe RIGRAT] Bt 8 reggfion o

co%%eaﬁ&tdf%m%a g8, rvmyresvm@ rhgiogérq nwtmcampdmdu o Agrmula XVIIl,
hr omat ography on chira sta% &fﬂeﬁp :

WHES Ho B SRR b BT TpROS SXSHEPRA U Ty
RACGS Pughbeszabts ciayndaficatianaheredt. by treating a free
base of a corrp%md of Formula | with a mneral acid
1

such as hydrochltoric acid, hydr obr oni ¢ aci d,
phosphor i ~aetd and sulfuric acjd, pr an organic acid
such as flor exanpl e ascorbic itric acid,

tartaric al_d,NI ac acid, f'&%c adzd, nmal oni c '
acid, fumamic a\ﬁ@ - coI | succi ni ¢ aci d,
propi oni ¢ acid ¢ acid %nd met hane sul fonic

acid. 30 Jhe.cappounds of thgniyagmtion may exist in

unsol vated as well as in sol vgﬁged [32)2\@'@ W gh ed from
CoprraridsceliFiorraap Ky 1l 26€ 6pBRANGS SETY & 48 ORiErEr
coRiaadif lso@tes, phatdds: htérﬁtu@ﬁﬂ@é@ibrestdﬁ osifibatahe of ltemise
are consi dered equi val en

nsol va r
PGB KRATEIO SOSEREr D SHLSIR ezt i RSt L€ fiphBOHRs b
FohrfiY& R | hefd Y £iB BFonfifi®iagl B priparedtby uimioztlon of 2 compgund of
ItIOSCO risin a i.n € accorail ng
Fof B ST T R ® oy Sy eltElint ke
It vt be ppabtiated Sakﬂose pemend skllled rrathlmamﬂuat@a,w@cpie nitrogen may

be %rﬁ;ir)og%%f ﬁip'tecf d c}ﬁnﬁﬁ @%ﬁF%ﬁoﬁg&%éhb?&%@@ab@@%smg a

prétedice gtcaubl glth me anaruilfagy ewwpaiPibsIdepiRiackrd e vinded ata
lat%rrl%tfe h ﬂfg%nﬁgsé hew %F%§ bt bteaixdd BRE Slﬂ'ﬂ?l' ebtekirgupodrs
eci pi ents there Conposj tions incl ﬁ%ﬂF % ol
mawb@yéeém magiydhe étlab‘bWz?lf intesgfinteg Gaf thedEaTly dbgipdole
rin 'tha‘rr@é’&Q&%Ehile%pS&*’sﬁbﬁzl protb&trfg@rblﬁﬁaife dﬂ?ﬁi@tlllj@fmm'%%l P.J.
ransder nal recta
Profesingi & evrs T'@Jﬁmeg%ﬂ?ﬁvﬂe qew‘?@ &, I%I[34 in unit dosage

forms for administrati.on. A preferred route of

deiﬁxraﬁsﬁﬁf%rrﬁma tcscbetlsained bs apmqmatei@mgeqswmr@@cglons of

ﬁ—‘”gﬁ‘g’ﬁgﬁ %%g rregﬁ ﬁc%lr}?gtr %Qﬂéiﬁ'bﬁ e sﬁgértlg}nén{e%p:g Ry, | For example,
coradmmdrs@f Fartriuter], whetnein R &F Fﬂm@@@i §>a¢5 neap bsnehem oopyclthe

alkglggl\q@.g)t %&Bn%&ugﬁltﬁégﬁﬂﬁhﬁﬁokw (eq) gélkﬂ@@e(@ﬂm‘ﬂhb dp@e

ection S 1n

alk&'ﬁ‘ﬁitﬂWbCOF@Rhé;% . hatpase &F éﬁar\?l %ﬁ”sbedﬁ ﬁ‘gb\ﬁ I-@sreac ion
of Ecgmﬁ%)ﬁd%lf BOmifa Bl EH Rﬂ)r%fg f@ﬁi’d@eﬁi Wwited C1to C6 alky! halide -

or S0 nggcgyalhs;s egl e (gij PIC%?%}I '@gp !e rgreg ‘fﬁa‘%f Il}arslg PF%} ag po%‘ssnum |

casgateM xed wi th such pharnaceutlcally accept abl e

Co?ngf)glgrl?cgﬂ{ Iggrsn@%sﬁ h%l:l%'eln E)rdl\ﬁ-f & H]C(BB% 8|t éﬁ%ﬁrﬁg be nce

 prepBfbdBiyacs raaetndmfoﬂaha)mmcyd ()ﬂﬂirtmuEdl\nthlerﬂm RUS;WF‘IW@@]F W’th a

WIllianms & WIkins, 2000, see especially Part 5:

Phar maceuti cal Nhnufacturing), the active agent may
be conpressed into solid 20dosage units, such -as
pills, tablets, or be progessed into capsules, -
suppositories or patches. By neans of

phar maceutically acceptable |iquids the active agent
can be applied as a fluid conposition, e.g. as an

i njection preparation, in the formof a solution,
suspensi on, enulsion, or as a spray, e.g. a nasa
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~ 25col orants, polyneric binders and the like is
contenpl ated. In general any pharma- ceutically -
$§&ﬁ@£ﬁhge addi tive which does not interferecwibhotbess
unction of the active conpounds can -be used:
Suitable carriers with which the active acegé ? % e
C1 infehepbenlerish. aseryanaie 8t AN YENROrSaVTHORBREDST {9 GHEY!

cmcmab %9% REdReE of §b§§efd'ﬂxch & Itrletﬂy@@néder i vatives and
e i or m xtures_there

RS of FOUIG LWt B 5 SO 31 e b Hdessian of e
RENSH FIASuia il SRERI R, i§ Al/drogers@ltivid mmscamt Cstterd7l, alkyl, or

FS(

oA b 91 Tt 255 SN Mo e

m@@%beﬂgaaﬂﬁ&h&:aeuamwmhmﬁopylene gl ycol or butylene

C(%W,%)F%%%fbﬁ Ineléla I&%‘%%iiﬁ‘t Is Sl(lj’zf\lﬂe@ﬂ iggr}g I%)éjngtgﬁargd by the reaction of
a @egounbetfornalad ertsraiaRi ismydioghn pile kaltgmids oratfendtighalised

suﬁéatb%ﬁghlﬁnéeo [ tﬁgbpesgr%maq $iab@Qucts tﬂm?ﬂﬁgac kagi ng

nclud i nstructions e use of the
conposition for the use as herei nbefore descri bed.

Thé%oté%%/ EVQEF{: P"ﬁtﬂu\(@%n@f’thél#@al% MG RbhaIA 2RSSt drkWadird eF

e a onls receptor, as determned in a
Chﬂfﬂilﬁﬁﬁﬂms’fﬁbﬁi@fﬁ%ﬁs ﬁ@@ﬁ?ow@ﬁn iicloriog eapntiomefiAods t o

dla‘é,?ettff & el’ﬁe%?@s%h@fnv@ttlﬁﬁl krftfid@s tW&&ifJ)reﬂr&hﬂldheM slefédisomers
: 0og I cal aCtIVIty of _cannabi noi rece

w1281 §CEREh BT I [ PO oG gpgpounds of

Foﬁ?ﬁﬂé eaKERelr Qélﬁ‘,phﬂfstdnﬁa@qﬂﬁt B@taedodtatéchwﬁmles§mgn 6wnd to
r1n itio

. d f
prelerp bl tse o1 S -t paegan esral v oRer cnaogiely 13 ©

mittuiias bf Qbhlenb@RPTS argqir@ioembn@mmmdm nagemtmerm@Bres

f is
coli§B sChed AL et praiis b MRS EPHBORBRSPLO | 1S gt
Melttedt I 26inmesie syliiresie or iral sepaedtion whatebp tieairesples-
ISO% fs :ﬂ‘lfe%gtaﬂe'd a?gllvgll K}Ec[vﬁ'r ﬁrﬂ?@éﬁ( d. Q%{ﬁtg&ﬁé Wi éHir%I iRfiuction or

to co ruct reconbi nant
sta@BU fr@npwce@mrnlg")c availablp gigal splesivalas) ongepRkTiPMORStRIegipqmers,

.’ for (e?&ﬂa]e %Q#(ﬁ:g groﬁ’latod\@élﬁ%l MiralGh&dh BEby @ydialaiiat ?%I?/g chiral

Spri'ng Har bor Laboratory Press,

- cOugiRitiey Har bor, |atest edition). Expr essi on of the

"receptor is at t ai ned by expreSS|on of the DNA

d he d
PSR A GPP A0 P b RaY PE CHIFTERY Al e Prad B

poffd oF Foiralth EwlXa mﬁg@emmssw:h @mhyamehla:hd ac:cbylydrowommdud
t
e SR A v D SR R il

© acitiSditgast atanﬂarcdmcouaodc ptid.gealeiecuil, npaestc apldemeraab tagndmiyﬂ

l.ud )
oI EHHL S BRIl 00 My A0

transl at.i on of the i ncl uded codi ng sequence. can be

Th{é&xv%oqﬁgs bank n'ﬁlegﬁ)on% &adiiR Qn%’t&r‘é‘se\ﬁell ASn écﬁva\‘t@é forms

expressi on systens are now avail able which are

witte bl Fetiealiy aone@taw? gelvorip suel apwatgp thenoliang thedikggln-
gerRFAKAL ¥OlAiEd RPRE s BaRiR e @@ iR dnttcans uidiataddbint for the

hosts stch as yeast, plant cells, insect cells,
purpesrRiltraiRv@®Pls, avian cells and the |ike. Cell's
expreSS|ng the receptor are then contacted with the
est co erve, 25bi ndi or St r
T Rr T VB e E&rPatta”P%%%‘ﬁag EomApy %’P%?‘géﬁﬁ?’& <
indéle abatatide alotding thyemoeas Foomilai, mir s ghaiecentsribsaedpiaBe
(or CB2) receptor may be used to neasure binding of

conpound. _ 10
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For neasurenent” of binding radioactively or
fluorescently | abelled conpounds may be used. The

WH)% O\QéS I y used radi ol abel | ed cannabi noi d @rcqmzi}@;%s@g
55 :

940, 30which has approxi mately equal
afflnlty for CBI and CB2 binding sites. Functi 4:
saiBtheagh i asmidewwin BherEgcesicas 8SiP Bhleti Ty FRhoRIgnaly

olREHSEsonR RERSCNALErT DGR rﬁéé(hb bamgfcamp@tmiﬁethe
neasur enent recep t or. nedi g 6} g'a}s 1 .Nn. ézp f
om&mgrﬁa%twéwﬁmv@%'m@“d g ﬁefﬁﬂ?ﬂﬁ RO eRpisGdLereo

CRXBbSFoRE ARk etd) %o@BJsunmeerﬁt@ﬁl learbmmai aebtutsurochace of
the ce to t

a host cel| an oSl

Indrg¥RRS i GPIdHIRE intietisieg f%rg@éﬁ?j’éﬁf tF""é‘éB%’W?e Fm%”ﬁ%’ngca' °r
rdﬁﬁs\gﬁwﬁlgi@tmt—%%dcﬂ‘heIi:S@fallselmﬂmid)d smfsemgfeh raogv?llnlstrhi@fn Ah
r ed or, increase endi on the effect of the
Pieg%’ieaé%ﬁiﬁiﬁ?a"ﬂﬁ ":’Bl'sntga r%alfou "he receptor. In

addition to direct neasurenment of e.g. cAMP levels in

t he e e |

e s b e S R
a$ fabiets{ eapiselds,wotwdets, g@@uiﬁ@smmtl@ﬁ% @HW‘?@S'Q“? P8 fhediie-
&?&?entérg%dmtr%ﬁéﬁ Qhe Pﬁar%b&]ﬁc&%ﬁﬁw%bﬁﬁcﬁ%ﬂmé:hventlon may

ceptor activation.

ener al reporter
b@xrpﬁ@t@ ipwinitHegR orb*@ulgxei@m RS 15y0- é{h‘iFt'P%‘g{ﬁﬁ‘?s'B

r%h@t%ﬁﬁed'eﬁﬁ&h’tsn thricQampRnoidied iuehsd &hp&ssHBRU may alsobe |

t abl t
o e s RREaze reor e Ry BrELE Hod st
1,c{u§dtgyr%$§ee@q%t@rm@wusérhe princi EI es of such. . |
ransactivation a S ar nown in . @
Mixe R Wie e el g o St bt Bt B ARl in

 st@aRkdictepéraisyGertnaro,, A.Rueat ayReminddbwtTée (edice and Bragtice of

iAo R o BEESt R R g ReR e pans:

pr)a’rmé@auabﬂl WaruiaBtuNingTHe actvepaaentivayhy coyapigseed infg solid
do%ggé &ﬁ%' &chgg his, faBle{sh &r b &@&é@@ﬂ in®f capaiiBs, %Uﬁﬁbsﬁ&lefs‘?fr

erative pain, chronic pain, neuro
pajetien, Bmﬂ@‘érof pbarma@ﬁuhq@&y AccaRigble Hgws PEPt%?“‘é%%EF
a[yﬁhéaqaé"é#ﬂu’j E’érﬁpcﬁs‘?tlo%r 83 8s ar@ﬁﬁ@m’iﬁhé;ﬁmmﬁma@qﬁé 8 bk

he 1 nvention woul d al so potenti all be useful in the

i Sqltﬂ@&tﬁﬁfﬁ?ﬁm@f‘ %F'H@'P”d?r%rao%’lr@’ PAch OBNGAN ti pl e

Fo?@ﬁdaﬁfng%bﬁi do%9§§t|h|€d the uslertff bc&fﬂéﬁﬁdrﬁmm@ivtam swahiess filerss ea
an enesl s, LSstur
colQsae. PRIy BIejjc B'PQ%FP&QF@%D ey '%?faw*%e&e’%%ql‘@s rgfian&%%fma- __

cenacly ngﬁweaddtﬂws ouhthtrdoes nenmtederge\nté tizet fupetion of the active

sorpers, t t . i i Ni- -
PR L Sl B P Bl B o
mmﬂq)nmtbecaﬁnwu‘stbraﬂ dresolid pqrggqs;tﬁms lr@}ugﬁﬁﬂcﬁosgnﬁarggsqe@ulose

de(?'(/%{ggs g#ﬁc Ef o )ll}r%gg%s ?b?ﬁ@%@g?ﬁl@g@ﬁg@{?mou nts, For parenterai
adsraitigiEtip v, @ghehistHus peRsiomEhisoleBRSBINeEs IUEPns w@g %fw%chgﬁ'e

somégnst}ﬁa?g@hégdsErﬁ{tQQInP%hQMﬁ'%Bﬁtldaﬂy &&?l%ﬁle%ts@)@isw%%gents

anount for a sufficient anmount .o

angfor weiting a0¢mie s¥gmBe BrAPYIene plyee! CaPYYENS Y y%s age levels.
Tﬁe%vehﬁﬂ?ﬁﬂﬁhé?%hﬂ%s'd’bﬂaﬁﬁaée@ﬂ@ cohp&sitdn ladSheragbgfere kg

body ht bl d. f 0. 1 20
dengbee CbBrien Witko T e 1B LR e frr aB ke ot e
patrddirgwhatgridEranplresnsid@tiorSeethalusévbt the dem pesﬂMn(f@rdhauee as

regctions re performed using an Enrys QptimzerTM -
he(eﬁ’g?eg%%g?s%%cﬁ‘i stry) unless otherwi se stated. - Flash
col umm chr omat ogr aphy was perforned on silica gel.
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35- Seni - preparative high pressure |iqui d
chr omat ogr aphy (sem -prep. HPLC) was perforned using

. wbhgeBifeds outlined bel ow Method (i): VMOT@RR006/065496

. Xterra (RP18, 5 pm) 30 nmm x 100 mm 10-100%

acetonitrile-water over a 25 m nute gradjent;
ThR PP 0e0vaEe Fithe BEFERE TR ToURT [P R AR AiedF1 rgqeptor
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me@ser@ewswme $Yf

ad¥etblhiadd RhuRriBEn CB1|\f%bBrw a(s‘aay) usnwﬁtm seld Methadé P18,

aloBihe, E3ePH Hodied ot S B aSS T Rbl b Bl

" reabstar Momaiterskid fvel knomal i stesatt. ﬂmg@éralOaxwetshecmrmmmm

det i UV at 2 4
oSSR oot SR At BB 0, BP0 & -
fufmlotnehesm@lsfmmsere@m dtet rahvel ropyr an- 4-yl net hyl
ester jnt I
88l GEIBE A orss gLl RSO ctBlrite,
preﬂeratbéx nhahymao reZiiploy iaexpessRd inetuiiabie hogtzelin Sych g pell might
r%gg l-ﬂﬁlg’ce‘fj U@grg(c%ﬁ’ Kt Hiher 39143 aFQ@é& sdifbte. Preferaably the

dICh oromet he m xture was stirre
caﬂs)@mczfemﬁj@m@ﬂaamgmor 17 h, then quenched wi th aqueous

: M&M%%@o%t}&t t%%br?lblﬁgntMBﬂ%réE‘s%g cAPlinER&ird AYEKroWAEH Gie art

epar at ed an € aqueous Xtra
(SaBRIoh e RIEAAT SIoN Lo 2o RSP 6 G Y BB o
La®Orii efbsandol§ @Bﬁrﬁ@l—lﬁr@bﬁ (hite e\dlﬁﬁmJ}OEpr@ﬁcyﬁdfﬂ’ud feS@ttbras

bRl st S4B hs Bl ib R R eihy i S Fienpr

lig@ifdredt addiiendreédiencds atidaiossivetion bluuithisle eppresdioresysieyns are

R B S SRR Bt e

_ prajuianan by cofisttuotedemathdticslly fisng staadardi solid phase technlques

préfg%ﬁﬁrm%cﬂjdg%gﬁﬁbﬁ n HJ&E&PE\.@ oo h IOKI t@flt@l}leﬁbﬁl}r&‘ efbnefi for

uene fon
trapscriptivmand heneidtipa pbthe indiided sodiag Sﬂqt\ﬁﬂﬁ%ﬁﬁwe RIgYidgd o the

Dr\lf{;!:@cﬁr'f%%qﬁfe eszéﬁs%ll%own expressmn systems are now avauable

I onvran-4- carboni tri |

‘whish are cempgiileowiths visiearely-cbhests. 7@'@'"%&%%‘16)‘10% aUCh as

batielis 8Re S RY host Bidh éssmaaladece(ué 3Bt Glls, AhGnmamin)
i n di rrethoxyethane (2.5 1...) was cooled to 0 C and a-

celifo PYiRR 68fISaidpieR Wesi um tert - but oxi de (145g. 1.29 nol)

Cellf eipﬁ“éém’@}ﬁ@?éﬂep(ol ar thet c@dﬁiﬂeﬂ ditoaites cofiheunita bbseeve
oom te ger ature and

binglig p1SHIGH CorHbgeR et 8 Mo BePSiE di of byl echer
Altéraam)aly Mﬂsfeld mgl[metﬁtnrmatomammgmeemem:m&d (EeCR2)1. 5

recgé of gﬁﬁty Brgsgtgkor\r/]ggsd}]@ g!ﬂﬁ%b %%&H[Bglﬁlhe Renmoval of the

Fot reeasimgrdem -of hindjpy rrahearbtlwv bofticresceetlydgbedlep aprepandamay

“be ﬁﬁg%d g nggosg{/vﬁégr JSER lra)d ol§5<§l@d @annablnoid probe ISLH]CP55940

ahvdro ovran- carboxy I C_acl Sol ution

whigh hes eppieyichately aaushgiiaiy Ipr €81 56HIGE2 W@”{%ﬁ’@s mol), in

Fuﬁéneﬁéi%ss{ 808 s'f%%twﬂ@%a?@@%ﬁedsﬂré@{r@ RYinAHY the sécond
rapirdly stirri n% m xt ure of sodi um hydr oxi de ég?fﬁ‘g
n

\agtierexempe m)easuf?fée%of(fei‘}ﬁ%mﬂ\ﬂ ,
ak ﬁ'fjcﬁai\@P QQI\ZAﬁPkmése?pélhwﬁji&) frads, tchiOa Retitd Ciilﬁ\hﬁ/ep Eixpression
justed to 2 wit c acid.so
o ISt e & LA Eone. DYACaChl oLl 6 9Ehd 20L 1 e
corfipapenThosecont heet@ter rispokiedh Itkmnanﬁshwﬂeﬂ(eslexe! bf $9cond

meﬁ%eéilqgrs\?\]/ﬁ r?lgig?l‘f%% Z)p {g% C?asgd ad%bgngﬁé &n {hg%?fegt If ﬁ']% 19er

compound upon binding to the receptor.
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. Speyﬂcghasqc’ﬁ@*%whdﬁléﬁm‘é 8¢/

Sevaporated in vacuo to give
t et rahydro-thi opyran-4-carboxylic acid as a brown
9, 646 mmol ). Step C: " PCT/EP2006/065496
Wég{)edtﬁrh%%r o-t hi opvran-4-vl) - net hanol A
sol uti on of borane dinethylsulfide comen_l ex &73“ 5 g‘l .
Inzpgitipmist gireckmeanyam st ¢ 615 BieF irBns(Rssd £l (Rl can
bd {8ALAELHIH QB Lo BEfedionWilh r%édtbr@n@ﬂirlg DioA aaf also.

ool SOkt A L R T

cdﬁ@%tésh)ﬂfh rﬁ@ﬁﬁ&%cﬁ@’u@@ lﬁgélﬂiraIZrébDrt@'@@he dx;tressr!mmght be

erature and enC W.Se a
e e e e T

Slﬂtfabi\éaé;ﬁfrte( Msrﬂré e‘gﬁSad@ﬁlnalmddxbdspmadise h‘eeﬁy Iuc:lferase and

R e e R e e S AT
knawd iretht raGing drd digsoriddik.g.Hin &retmah@m dlingrgley, A5@0d fragrnilofsky,
gg: n d e%%? G7h ?%@Fg PARESediRg Qctﬂé'a%gmﬁ\b%ﬁwpounds

s Ohe \SofUent tenoved in vacua to
orghaé:BctrmapmnwEﬁaahalgpwuahbeﬁyafM pefarRbib K 185'\/5 br own
oil (90.2g. 646 nmmol). Step 1:),
(1, 1- D oxo- hexahvdro-.1-t hi opvran y1) - met hano]
ThesompPurdsohaystslissmhaseanplggsis a0¢ripl tae tr a’fB;‘?“miP?'“usHCh as for

ex‘éﬁlb%rpeG% blatiESaih @RS fRcpAR) WelifbpathfeQait, tarmte@bain and pain and
tetrahydro t hi opyr.an- 4%%% -nmet hanol in nethanol (1.7

0 60 C for 3 h. Sodium
Cathﬂéunﬁ@labgor(lswogﬂmewa@nﬁdﬂﬂrromaled paneahdm B¢ umgulam triei trearwabnt

of pffer s e o aneroar ety el el

navkddaraluseas bes pbajdetitessieép diswttaptese tdseiratoly disobd0s,

d ol A isoraers,
allarg?(’eﬁ1 %%IJ‘%PP&?{%‘%]%F‘B a%?dl gﬁu&?roo?séﬂagr%gggigé%r@ﬁwé disord
anmetyaimum@lcrb%m duwywa@sirCH@n treated to a continous

| Th%’&f)ﬁ@&%ﬂu%% n@ e&g el ﬁhﬂ&@gﬁr&ﬁé}g\?ﬁgﬁth%@g%@ﬂﬁ ekbifiple

anglgesie dtuigs Auch r orialdpt n%ﬁ?@rﬁaé%nﬂr'aflaémaﬁawév‘é‘ﬁdﬁﬁf\%)
| ﬁ%?é@ﬁzt |eBtiYeCinhibit

md g oxoél%exéhyigrlo] Orgt hi opyran-4-y1)-methanol as an
orange oil (106.2 g, 646 mmol) which crystallised on

The camgbditiis oBPStifrnkon el beaamhiserlet antienasiinla sufiicient

anpug’roqdr{ﬁf i)D(rg?’lQ Xc?gn\{ %h%u%t tgft;llln%ptg raﬁleweﬁe %Iemfrﬁq Yom ﬁl‘iJgtFa’[tvely,

doéabe]le\fhls)hﬁohlhﬁm&h;aﬂrhe-uimd’m ogy ofehoUl-501g wet keabrsly Weldhs N

Prrab it AT Shpgr A eIty e T A
chloroform (1.5 L) was treated portionwi se with

Tth\x%t@W?ﬁlHét a?&}/léy &E'f&fohﬂ% iy, 1.28 mol) over 15

the stirred for 72 h, washed
-with water (2 x 1° 35L) saturated sodi um chI ori de
Gen@ld etbds! L) and dried over sodiumsulfate. The
vent was_renmpved in vacu and th
- Miasewanedeastiope el RATOs094 BHING N Fifk)t PFE” f"ﬁyﬁ"”g‘
Ch@@ej@%@q@@ BHarRisa skiteywn solid on filtrati on. This was
di ssolved in the mni % di-chl or piet hane passed

- Flagh gelemn ghromatoqraniy was REFOf e?/\/lo?f’:iE QYR acetate (4

Edni-prEB&ragivd M reg@gretibgin chemal (semmmemrhﬁuc)mg

ol ution volu ndnheptane(lSL)

pe‘i F&d “S”f'ﬂgher@%Pﬁaﬁﬁt@eudsgp?é%@l on was then filtered to
give the title conpound as a sandy solid (130 g, 408
nmol ). 1H NMR (400 MHz, CDC13): 1.80-2.00 5(3H, m,
2.07-2.15 (2H, m, 2. 46 ($3 3H) 2.90-3.09 (m 4H),
3.90 (2H, d, J6.3), 7.36
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(2H, d, J8.1) and 7.78 (2H, d, J 8.2). Exanple
7-Chl oro-3-({5-11V- ( nor phol

Jn-] -yl carboxam do) met hyf f am nonet hyl | - (11 . i
“),O%,O&ﬁ/%@t“%i adi azol - 3-yl1))-1-(tetr ahydr‘opyr an- ﬁ%f@f%@?ﬁﬁﬂ%

yl -1H i ndol e, hydrochloride salt Step k

- Metidal (01 watkhs Xtede l(RP 83, Gami@B0ythino 00 rdm; 10- 100% agetoniirile-water

o B2 QU Sl g o BB o o 0

- at@d4rrogen and trifl uoroacetic anhydri de (7 6 mMm, 54.0

S B L2 B TR AL vy

\Aéteilﬁve(ﬁafmmﬁﬁuﬂe griadﬂem Froml/mih; Bmi\/bammbmum(tﬁcfmmye bufler

en m ns and the
ac/l’”sﬁﬁj ,%9@8 ?r‘? uororre?tf] t;y(r:ar {)éngﬁ -1H i ndol e
"HNBE qanupm‘@cmagnfadregwerdmdﬂi washing with water to
neutrality. The danp solid was suspended in 4 M

aqueous sodi um hydroxide (500 nml) and heated to
P fripte i for 1 h. The mixture was cool ed

l?BﬂeH@ﬁQﬁ@oﬁM échd fgtlﬁﬁ J) Irr(egh eﬂt@pmféi&edigt@-rhe
aqueous pha

sing 5 M
hydr@@ﬁ'%‘?ﬁfsé”f‘ﬁb’i &hlawéﬁ (%9@8 rgeéé? tmrﬁ@') M%%eaq&ﬁéa%ﬂwmss toa
mbduré @F draf éro_zwﬁ@h&MAm-thnéabie(Qo 100, Ngatriimbli 'a];ld @mhme (25.2

dried to aiford or o Jl_escarbox Ci
mh 313 Hi"PﬂD gb|d|ci§|lo(rqmgt ane é%&% e ngidgl& g/a sttrre at roomnt
teﬂcrpéfﬁairé acbryﬁ?r ﬁ)aﬁé:&quﬂénoﬁﬁ'etvhml aq?;emhd bycmed:llkbricrmbiml @-13; ¢ mi).

TRl TS pevvRley and e bRy v gtetes win icnigrorgetane (2
x Mmool ynl).nThié - orgsmiet layérsomeesn @mbén‘ﬁ@lo anil) Ctatcemﬂai@d uiftd @acuo.
Rgdr%sg@gﬁ%ﬂ%mngg‘%ﬁfam%’%gﬁ%@ 'P]ylﬁolt r{ﬁvf\?g%eg\%@bﬁé‘ 3 sﬂlfonlc
agid teérahydxmwaanrﬂ—vimethyé eﬁféﬁp'é‘l%m@ﬂ@f w@m@w“@s@furfmé purified by
sﬂ?c@cﬁe'bg&urhﬁtéﬂrd?@eﬁo rapmy an@ﬂnﬁ @@%Sd-i%ﬂﬁbﬁ’i@néfd hih@ftane to

m ns. Tol uene-4-s oni ¢ _aci d
vieldtr e pyardiy of JalyrBety Pionier aqid ety drs Py i mP e §Ster
(t@g%(pd 41T@§ PaaxhiHoB. Wwas heated ‘at 50 C with stirring
0 Di net hyI formam de was renoved by.

evaporat| on and the residue was dissolved in water
11: ((BRenasulidiieasia | 1sdioxo-hashvds Netlionytah-4-yimethvl ester

di chl.oromet hane (2 x 100 nml). The aqueous phase was
Intermediate o o pH 1 using 5 M hydrochloric acid and the

Stpp éc Tpirdiayties- ﬂhldgt[mnetblcarbcﬁgltmmshed W th water to
tyali ied. f
1) (e DR SPBP B T Brih b6 7 gusb TP RNE Blechipony.
meihyl %‘DC@W}DM}%B&Q 51 Whinad) ip @ilwnejho%&agg (25 L) was cooled to 0 °C
an%i S-BﬁhlfjﬁBYQ&Q%XJ@@BJAEMEQ@@EM%J? 1: 2@ lﬁ'télrkbutﬂt%? 6‘?3 $j¢C

oxy |1 C Orl
adﬁ@cz drapwisp- Wesmixdnre avag ﬁ'@ﬁi\/\ﬁ"@@’eﬂéo warrﬁ! sa rgP t@mpefafure and

sb(r&@?cfr%m’tfrgf&@)éﬂ&fbrﬂmw ()I&EMBMJ}T G IOMWvaSHIghkitH e |s§d|§mC ar

boxyllc aci d and di chl oro
biqatsalg (2 Xihel é} arvct%wwatoé?f reaef‘%%" sHigte Heepoe ‘Pqu e, ag}ve“t
in %é&bly’aee wAShidrbhiesyrat-4fcafbontteiBae agialy erofva il 188.5g, 646
hl or onet hane and excess oxal yl chloride were
'“W@ ved by evaporation and the obtained residue was
ggEBWeMﬂWUmdhmbh@men&nhaﬂhcéG@O ml) . Agueous anmoni a

soI i
sol W poh? ggetrgkgdr mt%ltﬂ%@&leﬁ{f%ol@% B%shiTboo
mipvags acudeldnedné portion ko a fﬁpe:lhpﬁtecmgnmﬁure olvgsdifiin| ydioxigie 4258 .4
and dried to afford 1-(tetrahydropyran-4- yl ) met hyl- 7-
chl oro- 1Hi ndol e- 3-carboxylic acid anmde (8.0 g, 27.0
- mol) as a white solid. The:1 remal ning filtrate was .
washed with water (2 x 100" dried over sodium
sul fate, and concentrated in vacuo to afford
1- (tetrahydropyran-4-yOnet hyl-7-chl or o- 1H i ndol e- 3-
10car boxylic acid amde (5.0 g, 17.0 mmol) as a brown
solid. Step D
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carboxylic acid amde (8.0 g, 27.0 nol) in
tetrahydrofuran (100 m) was added
15chl or ocar bonyl sul fenyl chloride (4.7 m,

m’ml(fq
. VAR08 eacti on mi xture was heated at refl u&cy’&?z”eﬂ 5496

and allowed to cool. The precipitate was filtered off
g’iB ds%dl)aﬁi \Afeﬁér OV E). Thé hﬂ@bm@%ﬂ@amm 40 yaxor 2 h, cooled to

chl oro-1Hi nd [1 3@)4 zoIT &émolwas
0( § %‘dg}he RY agiupiRg g 2 yah 80” 0 “iC&C' ?‘F L
tmn@ﬁméoame/dcumamameausmd[on leetraotssiihibi dichlsromethana s x 1 L).

8 CP'@E\?E‘?’ organlc e%tré‘é(é \%gr%ttﬁénedrfela ogelnﬁgén%gﬁmt Jh?fgteq-{nhed

eRforathd o1 eeBe (0] dlveStedtdhyorathivpaoid-crmxylB-acid asia prown salid
yl)nmethyl-1Hindole (2.6 g, 7.0 rrrml) as

(%d% so?lﬁd Step E .
; e ZE: 11
y| ) né\isﬁluﬁgqéfdyr A’% dfr%é%yl%u[ﬁé@édn%%‘?@@%ﬁla‘f‘?‘S“mmol) in

a S ensi on
S DI O U6 BRI T vy 15 mi0 it o saHjRn o
tétl%hy&%ﬁ%@rﬂarfh; }SQEBMM lm.a *(64606%@ i £hhy&Bus Btr@hyarstlgani (800

was a n ornmat e
s THABIYus s 16 TEBiRekis GRG0, Chlod b TR B s ard
quérnohed 8y Hpwak ad8flof ol vaditerlintingfRsvedsdring camsedni yigther portion

kSl TR S R

résiitieQvasQhg auidified with dllu’{e hydrochloric acid solution and extracted into

dlcgl(é?onierﬂ?qngt ?%%O l%b‘ﬁeg rﬁgxﬁf)%%cg&%}nn(: ga# % wdé%_é %'n@& ?Jler

sgdiurh Bukfate bhd the salvam remows i1 rac@rie give: (tetrahyd ro-thlopyran-4—yl)—

F1, 2, 41t hi adi azol - 3-y1
n’Ze)thgi‘l!oPegsoa &o&ﬁgﬂgﬁﬁ’ég%ﬁg‘%ﬁm t(hyl  Althi adi
ipxp-kexanydoay -t BRI RNATAL )  of
7 C hh%ﬁfﬁtl@h &ﬂs@dﬁ?ﬁ%ri@@étew t‘ielb'moi) in water (3 L) was treated

Wﬂéé s%‘].glq)r:wgfld?eérla?;p?q_ tl'gopyigp) rb-yl#ﬂﬁ r;ansa%g;ggtﬁgno?ﬁ %Lﬂlr}cﬂﬁe
i@l e eyt e 80 anfdr 8Gh. sbanumménamttb arood) V\(£@h€n’i dddedsnd heating

LT e ot S [ G @ e Ps o RS 1 s regltpo

gtananr gsieine hed thantshaidv wisidsuacedier particnsiotl dieity! atbr (2THE00

h |
AP Lk SN B o MR R e FrkREHa o
SQ@ml)mThe vesmaningl thsitiue Wes tmrgteﬁﬂt%%tomﬂ@éﬁ@m@@en 4859
di Wﬁig%ﬂ%’tﬁgn'éqoxbl@ Hnd R0 smlemt cHibREd W& 'Ehesé?ﬁlﬁér' ghigentf at e

e solvent renoved I n vacuo. The resultin

exteastionse diResovs(iBodiyra gulfRie ANdRYRPEEAEA Véﬁf‘btﬁﬁt‘@d? AptRre-
h@)&éﬁ% 39 -WJpprag—Q%)l)' mé@%/ﬁcgl ik Voh of4ridlon ¢ 0Bl B @46 inmol) which

eptane {0 QiV
C@’ﬁqawﬁ%i@l%t{‘@i"l‘%/dr oxyrret hyl }- ([ 1, 2, 4] t hi adi azol - 3-y1))
Steb £ tmueabywm&yi& agid4; wmmamwmn dbibgyre@46/methil @ser
gzr::ld =) utugn of (gqtd:cg(o exgk?yldro— —thlopsp anc-iyfv?nehh n%ISH bé 8”@3&)
rri&?dl)léﬁrﬁﬁrfea(hwmo pyaZaneldayd 4-dediyliardingpyridine{2.5-9120.Adwhol) in

c@% qumggﬁ%&% wéx? Ere 9 ' gﬁ%hwéﬁ%tneﬁ mdengﬁﬁfgﬁyl -Ef?loﬁd&@gh %d
1 '28@I|ﬂ!)mrver 35 (rB- 'ﬁ[yejrnmtlyﬁmahyme} stirred @or 72 h, washed with water (2x1
Lfﬁ [s%tu%ﬁ ngi‘ Lﬁ‘g&(‘?&ﬂ;g s%Iu)ﬁM kf é) e(rﬁ:l%'éa Byé’rfs%HM Fr?eﬁnféfey |T)1€‘9t

i n dichl oronet
or@@sle saivgnties refenad ’ﬁé’f’ﬁé’rﬁé@dh? e' sigyg Siakae Wito 6@% (V) -
hdialtt By a@fle 13 i0d BYGWH d¥id R ﬁraﬂém TR - vihsaigblved in the
sequentlally The reaction was allowed to stir for 1
h and then poured into a s]s%)aratl ng funnel. The
organi cs were washed with 5% aqueous sodi um carbonat e
solution (2 x 100 M), brine (1 x 100 m), dried over
15 sodium sulfate and the solvent renoved in vacua to
af ford met hanesul fonic acid 3-(1-
{tetrahydropyran-4-yl }nethyl-7-chloro-1Hindol -3-yl)1




reaction was stirred at roomtenperature for 18 h.
The reaction was diluted with 25di chl oronet hane (8

and filtered through a 5g StrataTrA SCX ?‘#g[ﬁmmm@l%

' WPG 02343 t ube was washed wit'h met hanol and.
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eluted with 2 Mamonia in nethanol. The nethanolic
rrﬁﬂﬁ’f@rlﬁldﬂ:h&%rﬂéthé}fb Vassea\iapagtas editd padéilinghvitthethyliatbiete (4

L} ?Eg o@&% _ eé%méémav%é W%uﬁgtge aolgﬁr e\?ollgr%e ﬁas ¥E§ ml and

ngbptbh@(m'e{]drtﬂm ‘Hmehyﬂhgoagspensﬁdnlomsjber@ ﬂillsﬂrea(ij)tqgwedhe fite
t t j n HPI
C?ﬁ”%uﬂ% &% \%ggﬁ{%%oi' g 21 :Ifgaq 4§8 %n&\)c/?ac u amé]\ ?@@?ES?DW 4 88_2 00

~ (3H; oTh BUBR(15/(2H), rall, &HEds, @bt Hhak8.09imd it} I?vyﬂoe(fZHefﬂ 46g3), 7.36

f d, (0.02 0. 037 I
2%%%9éioc?f%értdes %WESII(\/IS mg4903[mr) e

Exarrple 2
Shdle) - 7- Chl oro- 3-1(5-{ 2- carboxypyrrolldln 1-yl }meth
,2 41th|_ ?dlazol 3 1)‘[ ter

th%kﬁ&@ﬁ})hﬁ%ﬂaﬁv&@bﬂan 4-vl)methvi-1 H~|ndole hvdrochlonde salt

(1- {tetrah dropyran 4 ﬁ" _cﬁt hyl - 7- chloro- 1H i ndol - 3

S_gﬁ_? al thyl ester (Exanple 1;
Stem a8kitich. A BLhicPeiddol a0l §, 4¥e® metichde dinedhyiformamide (60 mi)

A

way dcdaigd ab¢rot rhins, rﬂ@inmrﬂnme 150peCatuiEhzeion 0 OC eTheasixiure was

S S £35S T A St 08, 4G B

wassstiored for 15mifi$ and tb]&d’etthlmwéd(tdﬂmmethﬂkﬁmﬂyw H-ingpie 0

: prL(g/lﬁ itdke w%@l@%cﬁof?’ waghffg Wit et tb hatrthiryS Phe aBp 58ld was

I none

sugp¢ndgd |ImﬁM@quporq$:§0cQJmhermag@ (5994nl) and heated to reflux with
stitefPd 1) A Thie(rhi %F@WMQ&&H@H aﬂﬂ!’ﬂasﬁh’eﬂ Wﬁh Ridthy} Bthe @Ot €00 mi).

Tl'gye[qryg%l?lﬁg}ragg;@; 3Wraé:fpif$d o pH 1 usmg 5 Elll Ir]:y%péc?llonc ag‘ld and the

redligrigEtnRtedlp |ﬁf8 ﬁllfeﬁbcﬂdff Mﬁdﬁkﬂd\ﬁrﬁh water to neutrality and dried to afford

7—%%%8%3‘#% 7B SoufBEhEp iR

Stép mtl hVéiFﬂwﬁmpvrathvl}nmm/I-(?l:htdrc) 1 &rindole-3-carboxylic amd . '
fraoscllLi{lo& %f PYCHO% ll%-—l !Eaésjsc?r{ﬁﬁ%@g%b E{e('f I?Syedj ?g%%r%l ﬁjﬁii-

mejhﬁfoanmrub) (180ars1) B54Q afédnrémdnttdgen maﬁta@ded preiur Dijriset(@efo

dtgr%%)r(s{ﬂuno ih MRS dﬁlf % 34, 3b10%mb Eorﬁoﬁﬂn@e %‘fer]ﬂ%ﬁs Jé]ﬁtalmng the

was f ered throu trata
tergperature below TRECt Tiscamisg als meg rwnpvp%@l%taﬁ éPSP&HQO'ﬁ RFed

forfdgHhRd. m&éhe& Mh%m%ldefeiréhyﬁgﬁﬁﬁﬁqu{m@tﬁylb&bﬁﬁ4*6)’9 53.0

sem -pre hOdHZﬁﬁ’:ﬂ ford the
mEehyas ﬁ@ded( Gh@mﬁureow@d@a tP0 “GavithRimngde” Hiise. |
Duﬁéﬂh&lﬁarnﬁ#ﬂdeﬁ%}s r@n{dV%éﬂ) e%oﬁimnﬁ tiefresidue was dtssolved in
wq((ea)ép%(g,mpo ihg ?%%%541 %)e %tﬁrglg]?oromeggng (22 X ?&f BX_ﬁ]m

aQ(J{Bdus2plhélfe s adt:lﬁéd)lto @-I ¥ J.lﬁhgiﬁ-mmtlnbaihiynh‘ gy nad ihé-pyédpitate
|
e Sl e U A RO E ATk T P e B

yhmelhyd¥-ehlbrog Hi—lrEblBjiB-yarboxylic acid (15.0 g, 51.0 mmol) as a white solxd

gﬁ&[f :I'lg %’ci&h#ﬂ@ metrpiFldhiohs- (I’Lﬁﬁdicﬁ@%%g%k R hide

Oxalyl chloride (9.0 ml, 102 mmol) was added dropwise to a mixture of 1-
(tetrahydropyran-4-yhmethyl-7-chloro-1H-indole-3-carboxylic acid (15.0 g, 51.0 mmol)
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according to the nmethod of Exanple 3 using
H Pro-d y-OH i nstead of 4-spiro-[3-(2-

~pyrrolidinone)]pi peridine hydrochl ori de.

WO HP/B¥36433- [ ( 5- { K{ N- car boxy} met hyl ) - 2- PCT/EP2006/065496
car boxami de] pyrolidin-1-yllnethyl)-([1, 2, 4]-thiadi azo

%nd%’ Mﬂﬁr&)m%ﬂléﬁ@@béwmlﬂﬁmm cMélﬂwﬂ%ﬁB*ﬂi‘e reEhitimnealxeire was
i ssol'ved In dichlor orret h%éfﬁ%

Fiwad ;P FOBO’&H'I“@?‘F%E %}%é%d‘a'ébﬁameé‘@eﬁf‘ d egceps oxAk)

A8 réB@eHing Ry iRFafdn dndekk b9sindBrelidaé wae @ilxed WIth
hl or onet hane .a

e N e v e e T e
tﬁﬁﬁﬂtaiuiam/mbdmmee(d 3\sid, hozlmeddloTiesmesdiamem(diDe maj stired for 1 h.
R g e e e
chipped! Atinduip-3-canbekylia adidwatdee(@.0, t2F.Otamel) ag 2 whitegokd. ) The
rg%aﬁ%g\@wa e \géss\ggiﬂéﬁ]vﬁfﬁlvga%rqz QQGE’W ?rﬁib‘ ﬁ\ﬁetr §gd|%n'ﬂ sulfate, and
@hfotatedhe vadup) te aéf@rqobﬁﬁtéahyer@pm’@wg/ yrgtindE-ohHes- jH ingple-3-

é(a%ég%ga%ld%ﬁnﬁ | PIEWF o ol?éga groWMEHﬁd | [ ] D—2 +1. 7 |

anO
,ﬁ(myn (o 2, 41- Wi ot asol 3 Yo1-

hydr ?G{ﬂasgﬁ%gé{%%g{qafﬁ (teﬁy)ép %] 4 gﬁrh'l%tﬂglg}dcﬁloro—1 H-indole-3-
e%rb(oieymcta@tdraam&(my r 2mo ﬁnw;)l inretiaiydrofuchl (mm@)mmwasrawdbd 3

ke B8 T Ol sl e

Hebateld |20 reioe fdn amlear(dbllmvw tnabol. The precipitate was filtered off and dried
tgégé g&ﬂt%%%ﬁér%ﬁrgﬁﬂw rrﬁéthﬂ 7n:gllo(er(2 t‘l élﬁﬁ(ﬂ)le)# %Aﬂg mmaz 22one
{bBrgadb.amirosl) doa WBItft?rﬁ!WdatThQ (ﬂ@”a@ waRRenpeEiebin Wﬂﬁ@ apeine

rgédlth"nlbesglld Wa%uﬁgﬂegr\.@fﬁ%"ﬁ @{Wlaé&gte i ﬁ—'ﬂéﬁt‘éﬁé ?{Qentd?led to leave

, washed"wth sodiumbicarb

7s@hiQIP13dh1 %ﬁbpxaﬁuezgkéaﬁﬁcvu h{tetrahvamR¥anr ﬂHﬂW!ﬁ'ﬂH Findole (2.6

dglﬂg)r}ﬁ,ﬁb|§lg§§%|ni(%gd The nixture was filtered through a
State i ¢ b ] =

ﬂm&fehﬁrnﬂh-md-ﬂ'@;e soI vent was rermved in vacou to afford

h tl 0.148
272 amilgﬂ?enn‘[ég]c%gfgy %—El:' éﬁ% é]é)xgﬁua%% n—,*JPI—S ﬁ}ﬁ-" {Y%rahg{isé
dnExamdtieyl4 A-indole (0.78 g, 2.0 mmol) in m-xylene (10 ml) was added .
1 T . A
it qy?&{fgwge AP Ph Y FARINEREAN QSR B fctowbld e
itadiation mhRgMITColoy f & mims ysingwst ERrys Datimizes EXP™. The reaction was
éjclqézﬁglll ﬁlinb?ﬁoﬁﬁl game scale, comt()jlﬂ_&?aﬂd MI@nF@MHB% WfaBo to

d
@E{@%uf?f{k?efp@d{%%fbﬂﬁ@%ﬁ@/@@—ﬁi PREioNEhGa DR et gpyopyran-t-
ygm@%rmmdbﬁgk 1@9;1?@%1)3&5 é’>whi@é3§$haqu0pyr rolddine.
: vD)-1s(tetrahydropyran-4-

+ERloTo3- a_K!‘,“ ‘l.=.. <2 Lie
vﬁhla@rv(ﬂﬂ;rﬁiolél t hi adi azol -
25y1 t.et
B i %99%{“?“0‘ bR A

(Eicd, chladiazol—3-yl))—1 ~(tetrahydropyran- 4—yl)methyl-1H—mdole (7.1g.17. 0 mmot} in

t%ra (Tf Z@%ﬂ (Mlgﬁy Ll (Qﬁhé%y );%’(ﬂ% S aég%ﬁs{s ngbﬁ#%m% 2(3( 3 g,

Svbohingl) porépmmeei Thegeadion gas @tmr%bfoma& hed &en%ﬁﬁheé with 1M
hﬁ&ﬂogg e é(?ﬁf {?@ AR InfethdiRl meﬂéhyar&%ﬁ Riir FEQh Sved WRaCLIO-
acetonitrile

|sso (2 nl) "and transferred into
a mcrowave vial. N net hyI %I yci ne am de

30hydrochl oride (53 ng, nol ) and pot assi um
carbonate (174 ng, 1.26 mml) wer e added and the
reaction m xture subjected to mcrowave irradiation
at 150C for 30 mins using an Enrys Optim zer EXPTM
The free base was purified by sem -prep. HPLC ( Met hod
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Exanpl e 6

- 7-Chl oro-3-[ (54N42- net hyl suI f onam dolet hyl eneam nol ne

thyl)-([1 2,41-thiadi azol -3- YOH
WPy dr opyr an- 4-yl ) net hyI - 1Hi ndol e,
hydrochl ori de salt A m xture of

aNB HRABRME BRI S0 0AGI) dnd oM hydrochloric acid (50 mIR \gie-ﬁaddgd 1The
1.Nnao

347-chloro-1-(tetrahydro I
ofpETice PpreseRpIa T A AR B PA @hfa@f‘% Ow(eéfa%mé“ﬁg‘e
afl eR sbdentrdmBiad /A .v2ELoTThE Yesuling ASRiud Mas el btuiatyelaéh bolumn

Foe il Bh o s o B8y PSR

PCT/EP2006/065496

' clﬁlﬁ:fotfﬁﬂydydrbwnaaﬁhy([}iz( 0 Y thiadietcdBiy))-i {(tetréiddrpyranesyl)methyl-

A 180"1%@“@%%. LARREE 7, 2 o200 ol 2

he™'reac WaS flltered through1a._5 Iq

e ) oY) 5_ h}gb#Pd ith - M an| a | n
c ammoni a sol uti on was
concEne copledisalytiondicaanatprnol bashon 7 ahieser3(Bsherayngdy-

([Pﬁrﬂtﬁﬂagﬂ :9—38 oh l{@aﬁﬁfr%ﬁér@@&%@ﬂﬁxﬁfﬂhhaﬁ (SVEtgh'IO 0 gnmo[) in

cetate in
dl(:kuw;ne.tf@mé mla waéﬁﬁwd metbaagsyiiony! @lwet(ﬂéwe@ %@g@')
af trtb!ﬁ?la?n'ﬁe' (Q Gqﬁlni?@g Mol éﬂfu@ﬁt@ll? r‘ﬂh@@ea&fﬁbﬁ whe ﬁﬂﬁi’idd&ﬁ stir

: t he add t 15 hi
o T BB e ot aRpI=1E8 RBPSL The PPt oo 3%

adueeud s@BurhasBohdle dbletidny(2 »etdvean), (bEJmﬁ’(’D x 10l ndriedwver
to afford-the t

it a9 B oyeyiain ove g SafbiEdnsSipnis g0 -0
{tatrablydropyrah-N&1}metyl- 5@6[063—[) INHrd]-3-y-8U2 AJihiddiegal-5-yimethyl ester
GBI yeieh es el SRy ST IS PRTERER noj met hy! ) -

Mﬂ@m&@%@&@mﬂ ylmarboxamido)methvﬂamlnomethvl} -(['1, 4]—
’ h)élth H‘le%fél e, hydrochl oride

' oun epared follow ng the
met thja @cflutg@aqfrﬁ]eéh@esqj’gqnﬁgamd tsga@yqlfgpara@A ylymethyl-7-

cHBfQHmhb&stﬂBEn bngtheatkzets- ylmethy! ester (0.20 g, 0.45 mmol m 1-
( met hanesul f onam do) et%\/%ene i am ne ? sal t

mﬁghgl &qudlpmg\(é]ml) wag agd Bfrino éﬁlﬂﬂ)@ ~4-yl)e’£hanone i
hyﬁr@loﬂﬁ@(ﬁﬁ@&(d @%ﬂnﬁ%l)rmtjrp@wbaetnrt;elraonéi&({metgwjes whrhanyThe

reﬁﬂ?ogd\(agzsmrecg %T?Tqimpéf\rg U(%f%/ 38 h. The reaction was diluted with
di¢tifrgmathade Wkﬁ'ﬂtah& findret trrdedhea 5 @Cﬁkamﬂksm(@lgmftube The tube

WS e Lo g e i 2M AR Iy mothanol The

méthhnalid atnndnialdolutioh wsdlapiratditaabord Breyfitleembmpburesiléd mg,

SRR ) Py 1 T Rk T aoncain
dithédrombihdnefnr Bydrégenmdhjorina {2 shivtot is dietly! ather; dviiavk 2.0
minbf, @5 Bhia T?é Fﬂé?re g«ésoéonlgﬁmté'bem vaRLR Jrﬁ‘?@&r&rﬁglhsed from

m Xt ure was throu

Strata
30t T oaibanas ciRTIEedb BTG iR o TPBR (6 AR 0,037

m@biilath MthrachorﬂiMI Bs(vis: Rt g mstihe methanolic
ammnl a solution was concentrated 1 n vacua and the
obt ai ned residue was purified by colum
Exaiient ogr aphy el uting with 0-10% (v/v) methanol
A - 3

-+ Wit 2 (NTIEe
(teaab\lfdrapwéri-é.-vﬂmémt-fm e_rggyutraa:hlmde)gmm et hyI "1h i ndol e

(58 ng, 0.14 mmol ). A m xture of
7-chloro-3-[(5- ([ N-(2-

met hoxyet hyl ) am nol met hyl })-([1, 2, 4] - t hi adi azol --3-y1)
]-1-(tetrahydropyran-4-yOret hyl 1Hi ndol e (58 ng, 0.14
mol ), triethylam ne (17 ng, 0.17 mmol) and

met hanesul fonyl chloride (19 ng, 0.17 nmol) in

di chl oroi nethane (2 m) was stirred at room
tenperature for 18 h. The excess anount of
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7-Chl oro-34(5-1. 11N-f car boxam dol nmet hy1) 14N- 12-

met hoxyet hvl sul f onVi Dam nol net hvl) - (11, 2, 41-t hi adi azo

| -3-v1)1-1-(tetrahydropyran-4- 15yl )nethyl-1Hindol e
WOREITHRKE conpound was prepared fol | owing t H& @F%@Gﬂ%

of Exanple 7, using 7-

C hi °M9m§nésﬁﬁm{.&\h£ & @em ?@ﬁé\gp‘d%}@wﬁﬂ}%@ﬁ@m@hnﬁi-hwlﬁdo( B

hi adi azol

ylwe% ﬂﬁw’éﬁZ@b@VW’f 9%%@9‘&!@4- iSRG 0-08dhii @”@A)Was
d@&?\he% |rﬁTEéé|%§ﬁﬁ*%t (baﬁl?eml-pfr@mél (081, owirtkeol) Was eddbdaind the
me anesu on

mihiye was gutrquﬁ; o r@ggﬁ%{vg lrgidla?or%\@or 281 min th‘I%U C[ We’\%lx’tur& was
ﬂ?eréa"lér@rﬂmﬁedlﬂﬁﬁéﬂﬂllﬁkap HALOOViRt Hidd otp -eBonfebéd ileyeentpplitdt h

QB PDB PRt Bt ol g el 5055 MAAE .,
doIe hydrochl oride salt 25To a sol ution of

Eé Lert- but oxycar bonyl ) - ethylenedlanlne (O 63 m,

1) and triethylamne (0.67 m, 4. nmol ).
dé [ 62-pyreplidinynak3<y Eigaadin 1—vl}methvl)—({1 2 4]—th|adlazol-

3%]’-‘?&&%36&‘0;) “ﬁétu\}lfrﬁl:!ﬂe/\h 1 £ Rid, $8dibAfdridaBalt4- 80 mmol )

ne Nl Xture was stlrred at room )
t enﬁ’éﬁh@mﬂswww acid A-(1 FiRa SRRV TS HirRRh-4-Gigeo-1H-indol-3-

yiflﬁf;.t4]thia<aib%gl élﬁmwﬂe?b 8 met 1@;’19:11(11\@;0923 miiof was
agueous ayer was extracte
disptied '%8ﬁ1ﬁ¥Wéa'Fl¥Ff@W%‘el(é AT R EIRe: gdine
hﬂﬁé&@n@ywzﬁgm U Fnsa) érﬂt;mtasamg] mlfmemman@dz Bnmmay:was '
car pon a
o 5 T HAHGS DT SR 0 TREV AT F PRV or i &r 100 c.

TR ki@ ivks hitdrex yreaudhany h Sratabed QY gipa2ube. The tube was washed

fiEREANT 208 a4 g S arteol kel sopyogee

~ HALC (Methodil) 15 @ff@dfthe title dumpmnod, 6.8 gn@.pe2 eendl)nas/the free Pase.

a|n ( aninoethyl)-2-nethoxyethanesu|fonanide,
Eﬁ&% %%Vf@% dlt. The free base of the title

conpound was prepared follow ng the nethod of Exanple
. g nmet hanesul fonic aci d _
_\te{tahydropyran 4-yQret hyl- 1H-jn -8%m§h%}

s W2-Ccarbpxamidalpyirg |n1

: ~(H\b aimﬁafdila@@leé hyllﬂﬂ&ramabbﬂ-&yatmmuhﬂmm Elﬁirochlonde salt

hydrochl ori de s 0
R e A S Eaa o il s R
(ed ﬁpfhiiadtahﬁl-ﬂ lyEA- u@tramcrebyrenae,mml -l Heddoleheast prepaged

3%0%@3% 8106t Bdngle s ol EFHS Py R Risfeed of dcspio-fa-2-

pﬁl}bﬂtdlncﬁribﬂpi%eﬂdmé hydrdctdariale: 3-Chloro-3- [(5—{[({N carboxy}methyi)—Z—

crpiata i AP 2 R P H G oPrren -
yIBretiiyd-tl timchdisy (23150]39 rfh@ﬁ&myllo)) HEE Hﬁolye@pwolwqgthw Déaw

%3%19 s (alhéec? e iz g@' 1@%0!?3&/& fﬁ%tr@a\dtloﬁ %@ Etlr(e%QornIB h at

according t nF g b
rowmétzmwraw(%|Ebchl¢r§tr@5@n@ﬁn¢eéq$ﬁ6P@*H&B ogde \‘X%'? remBved by

eRhSRb S the o@fa‘i’nééi' eRbeY Rainha@n @vrtﬁ HigMororhdtha@nes(100ml).
m crowave Vi al and potas

te
AWOU@a@mommOjut'PB|waéﬁeae%§“ eﬁ%{%wa%gﬁ v%?ﬁéqiﬁs(m ure
WﬁWﬁér@fdﬂﬂe@ itd 6 @epAatimDiuntel 2bd mashgd wiheatet (2butlemi) giried with
heat

D588 g BN U, SR8 Co i B S

topuoitd the Difeecbniyetwve £0.008tge .04H chnadbl s B redast ﬂ‘&aﬁeESfNTﬁemfZ

as¢ wth water, dried

5@@%@Pﬁﬁgﬁg§| ﬂﬁaargﬁgﬂﬂgkgﬂkvgggﬁgfed i n vacua The
crude oil was prepurified on a 2 g SCX colum and on
a 2 g Si-based !'solute collfrm eluting with 50%00%
(v/v) ethyl acetate in n-heptane. The free base was
converted into its hydrochl oride salt by 20di ssol ving
it in dry dichloronethane and adding a 2M sol uti on of
HC in ether to afford t he t|tIe conpound (7.9 ny,



10

20

25

30

35

Met hanesul foni c aci d

3-(1-tetrahydropyran-4-yOnet hyl-7-ethyl-1H i ndol- 3-y1l

)- ([1,2,4]thiadiazol -5-yl nethyl ester (60 ngy 14
wamel72psepar ed according to Exanple 1 using T 0061065496

7-ethylindole instead of 7-chloroindole, was

Egéxﬁé@-'i"ed in dry dichloronmethane (1 M) inab5mn

ve VI aI foI Ilovved by ;

4 ro F“anm:- rHétﬁ Iyﬁﬁlnﬂﬁét rdcﬁ]oﬁdé%él’tf ovvave oven at

cool MReRRMIOTI0 2 1A T BC AR Wmetﬁﬁjfﬁp%o-@gén&.-s- |
ylyinl d]ﬂﬁ’ao\Mzbh&QInﬁ-‘éﬂm é@t@ﬁ@gﬂ Istep WG s e L22 Avatnel) was

d Af
e 55, B e R S B AL SUERIEOD 114
mbiot)haseddés ahdihe rmﬁﬂutﬂmased;ubjacteg twmdroﬁﬁ)%n;‘cﬁ)tﬂ%wwl\/@ min at

acetate in n
1L e s viel G AR G lOB R P emrered gy
,se{ﬂxayanag sumanid wesiradheith godiving blearbomiqz Staunz)rrgansttm%mrﬁm Bax

Th fr b ™
WS Rl B B, g BRIy o5 S
SdX ghfadumrdtb ube msduadidd nth mezMnstﬂngitth@neluﬁed Mdth 2

arﬁrtngﬁ %\ in @8 h%é& e%ﬁ%sﬁt'v&%l\ﬁﬁ?v 8O 'ﬂ'gcthg aﬁorﬂghe 015

cdspolihéh (70- BAg50.148 (k). rﬁswaxy!lzefm N‘éﬂd@]oan’r?@eﬁ ;6¢-ﬁef?0

I thvl) - ([1 2,41-
m?ﬁ"'adl 3%10{1- -y1l)1-1-(t et rahydr opyran-4-yl)net hyl - 1Hi

ndoI e, The title conpound was prepared

0Oc 1 2. A1 thi adj t
. est eTmeatwa ng{lp?!@dn\yﬁe; %/{Q %%}I n]g e Sethad xarXplm%f an}é
puERédQuGRRiItP o PIET (Mibthed il)nsénq;ﬁkj-(ﬂﬁprolmol instead of 3-

acgg,rwggp?zﬁéncgoézpn-gswﬁmﬁ xggmggpne hydr ochl ori de.

15(+/-)-7-Efilyl-3-115412- hydr oxwnet hyl 1nor phoI in-4-v
Ilnq Igvl) ([1,2,4)-thiadiazol -3-V1/1-1-

—%—&-r—a-hydr opvran-4-vl) net hvl - 1Hi ndol e
M@Mﬂbmmo)methvﬂmethv]ammo}methv]) -(]1,2.4]-thiadiazol-3-

I —'1 ’trta ! Ak 3)4 :%%&hﬁfﬁuo?oa%ﬁfﬁ’écidlélﬁltl i ndol -3

0. 14\A¢fh@|e)sulf@ma@@ §’r(ﬂréfﬂrthdF9PXfa'a'éé‘ﬂ)m%ﬂtyw'ln@”(oi‘yﬁ‘q?l §YI-
(1 @4]@1]§dfﬁﬂo!~§1ﬁﬁ&}q@\é%te‘r‘ (Bs frRl b.ovedndy prepared accordlng to the

(+/ yroxyrrethlrmr Ilne 28@1(!#2”‘%% € yssolved
m%p@ogmapsm7 e@uom C)elnﬁtéz? SETGRere: - Wag dissolve
in G2&10nitEs %lnﬂﬁntﬂﬁf@héfer&minw aEsvve iviadli Mmethyblyargs arbid®

t
i 19 L2 St B BB 1 SBon
wére BHesRANd e rédutionmitturesubjected &pwicatveayetiadiatipn @b $5&Hfor
t d al
s s U S EREE PP Y5ET61L61) ARTtBe A
HRUG (Mathodh fo affid tﬂeetftlerogampcn@gs @né%ﬂuosoam@wa%ﬁ $%Td1 7.4

m@‘{ﬁﬁda Hﬁ%geééll'd@ s (b8 AN pVaROs ghad: to dryness. The
rude pr

duct s purified a 29.Si -based !solute
colum eluting with 50%00% (v/v) ethyl acetate in
n- hept ane. The fractions containing the product are
conbi ned, evaporated to dryness and further purified
over a 2 g SCX colum. The free base is converted
into its hydrochloride salt by dissolving it in dry
di chl oronet hane and addi ng2%a 2M 30sol uti on of HClI in
ether, to afford the title conpound: (44.3 ng, 0.09
mmol ). EsIMS: mlz 457.4 [ MkH] . The net hod of
Exanple 5 was further used to prepare the foll ow ng
conmpounds using alternative am nes instead of
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Exanpl e 12
7- Et hyl - 3- 115-{ N- 14- (car boxam do) net hyl i | pi peri di n- 1-
yllmethyl)-([1, 2, 41-thi adi azol -3- YOH
wo(beteahy dr opyr an- 4-yl ) net hyl - 1Hi ndol e, PCT/EP2006/065496
The title conpound was prepared using piperidine-
hyI carboxylic acid 5amde. EsIMs: nifz 482. 1
Exarrple 12A 7 Ethyl 3 f . . '

g@)q:@é—
corrpbmmurmnw@paﬁatéf@meéﬁﬁ@ lé’g)‘]lor@ h@?ﬁwydwﬂ%‘?é‘ Vimetnyl-

15 dMR3- ﬂdgif %:QdL;belr ¥meth |E§@Frm)@n@i’e‘31 Step 1G; 44 mg, 0.10
7- Et hy Iy 41N42 Ir ox Prgwl )1 met hyl ani.nol met
MRl pqta@fluz? qafbt?rmf%&ﬁ%w

(rﬂe’iﬂarﬁebﬁfdn@hbﬂdféﬂ@lé@ﬂmﬂm@ I)Wdh}blldé. khli (36 0hee 0.20Threol) in

QRN MC ERRTEN THECRE O

" 143°C for 10 mins. The reaction mixture was filtered through a b g Strata™ SCX giga

7- Chl 3- d I b
tugﬁl Wgér ytg:ﬁ \Hasivﬁf%t]eﬁépgigﬁ%hﬂo ZI%P %frra gfﬁ}é% MI 2 e rg&ﬁemn
methiaaisli BreahetBardl |&)ailmﬂonﬁalscilutﬂbn ovas-chrceakrpitd 0t vhoop pne thed -

O%HI&?I@P%’U& 21&’% Ip{n]r ededy co%x%’ &péar%tb&gpm{ﬁtm%tvﬁ& é? 100% (viv)
ethyl dicetetetie ndiepiine! thew pytodny imgthimeirtetad agelaierid give 1he)0free

o2 e o QLI T ep 20, APl by i st
ofmyﬂmgs@dnlwmeﬂwraoﬂ@oo sodsiaYIsiRaTs Bh e A Sﬁlﬁﬁfé} efithe,frge base

in :l‘i?etrﬁ/! Qme%‘}‘nlmte)mlxtnbew&@ b @@ Bin Yhédd 1B Gffald the B
mperature for

tes. Tol uene-4- id
cqnppuaqi ax8-1Hewsrriiopde selht 10599 &2 W%t‘%}ﬂé 4230%
M-R1*48804 MBAG .l ) was then added portionw se over
15 mnutes and the mixture stirred at room
tenperature for. 72 h. The reaction was quenched wth
EXth éﬁﬁZ L) and the precipitate 30filtered off,

7L g?(ﬁ‘-f{‘f(h g&grhdgﬁné%hﬁﬂ% Eﬂ}%eﬁ@ﬂ({%‘zﬁ%&ﬁa&ﬁE%ﬂ1~

T LIS~ L«UII OUUl CUI

(_g‘_t@i/drooﬁareé-vﬂmethv[—1 H-lndoie hvdroch!onde salt

Chllh% &‘BF éé@&o %)éﬁ)zr ?ﬁcé‘mﬂ%ﬂb'&héﬁ%% of EXAm PR ENMAg

-1H acid sol ution o

- glycirfamride kysirestisiidR M@ﬂdcyﬁf A-GpthanesuippgmisomfivenediEling o-

hy}ﬂé&ocglaﬂ %@al@éél&% Qn/z%@§1mﬁlma *i 4pody [eHy! f or mani de

was cooled in an acetone / ice bath under
nitrogen and trifluoroacetic anhydride (74.3 m, 532

Ip 70as added dropw se, maintaining the tenperature
TEhl:oro-a T et el R m Bty QA SR By 11.2.41
thiadiazol-3-y1))-1-(ietrahydropyran-4-ylYmethyi-1H-indole

A mixture of methanesulfonic acid 3—[7-chloro—1—(tetfahydropyran—4—yl)methyl-
1 H-indol-3-yi]-({1,2,4]-thiadiazol-5-yimethy! ester (Example 1; Step 1G; 60 mg, 0.14

mmol) and 2-methoxyethylamine (41 mg, 0.54 mmol) in tetrahydrofuran (2 ml) was

subjected to microwave irradiation at 160 °C for 10 mins. The reaction mixture was

filtered through a 5 g Strata™ SCX giga tube. The tube was washed with methanol

and then eluted with 2 M ammonia in methanol. Theimethanolig: ammonia solution

was concentrated in vacuo and the obtained residue was purified by column

21
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to roomtenperature with stirring over 2 h, and then
quenched with water (3 L). The resulting
_7-ch|oro-l-[(l,l-dioxo-hexahydrothiopyran-4ighgnethyl_ :
WP-2807[023143 f | uor oret hyl ) - car bonyl | - 1H i ndol e FCT/EP2006/065496
precipitate was filtered off, washing wwth water (3 Xx
cl?rxiglcr)] aﬁ%)&&h? BetiflAmR 6- q b%Cth?ﬁ’teﬂ]'éﬁﬂ%Qﬁﬁl dcBtatd B aRel7-¢H6-3-

h
(Bt R o e e e 0 o
yI%?éF]tﬁylhlszné&é (5%drhg oThemAiokt A rfxtwesof ¢abloesi3HBd[N-(2e
et hanol renove
Rl Em S0 -Vl Attt T s TR R sen-4-vimety-
18Giddief (68 thet 0.19 Irhrﬁo[yy:ctrﬁernhﬁdﬁnaq (Eomg, hydmoohlapd |nmtl"aat¢1|edﬂf0ny|
n i er
8RBT Bt Pl g RN Ml Bt o
teapeemtire fnt! Shr Dhmesmss dmpud of nmepeBesutionyl chibds was @ienched
| -
wiff [l BAG (34 iy i h @R AL PRI oM BB ARy
elFtinghWitr 38-67% (vIv) Bt e&&iathe&@rh?ﬁtﬂfﬁ i @y ha e gamRRNA I’
d +HR205 I
DB SR el R R T
ni trogen and oxalyl chloride (23 m, 266 mMmvl) was
Eﬁ%ﬁgg7gropMAse The 15m xture was stlrred at room
er at ur e for 16 h '

the e ati | e conponents
&5i due suspended-in

m&h@ﬂeﬂfy@ﬁﬁiﬁ?ﬂ%m&?hﬁtﬁvﬂ& H| 2 Alpiatiaxsi-@) We s trabebecbyran-4-
sIomA¥ er 3 mnutes) to a cooled (0 C m xture of
15m¥5%+ﬂ&¥ﬁ¥%rOX|de (33% solution in water, 750 nt) ,
and mttnae eorumwﬂmmmepareﬁﬁz%wglg tie] retimd Ioj Exarhwle 7, using 7-
R A R e el D
(tetiabyqrbbyaat-&shmdthyb1 ig-rglold, (Exasmeple 60 any drsdimxgethanesulfonyl
ch%q‘id% ‘instlg?—ﬁ o? 'Z)‘I%H]%H%%Lgﬁ d"t@:ﬁn&.ﬁﬁ ediiabt r%fzeﬁMQf [f\ll%%sﬁim

eptane. (2 x 300 and
mhf@thyl ether (2 x 300 M) and drled to afford the
title conmpound as a sandy col oured solid (66.5 g, 195
nmol ) . Step D
Example 8 0- 1- 1( 1, 1- di oxo- hexahydr ot hi opyr an- 4- yl ) met hvi
7-d:h13rc£:lﬂ(5~$wﬁﬂ@~s@maﬁehh1aammdmaﬁvl}ﬂmdehldammmﬁhﬂ&u_w 241

1- 1I=Fo| en:dmtteaocur(naammeyc(aﬂﬁ:r@g-et%nedmme)(O@adni 4,00

'“Wﬂ'? ﬁhvgpﬁi &EﬁﬁTgégﬁhﬁ§ @as&?ggluxrﬁnggﬁﬁPﬁuaggddEd

2~mbmnwmmn‘smhng|mhmdag761ormg,34 .80 s} at &A% armqthmn%ttuﬁeéﬂas
sti‘#‘@? tat: r%”%‘?&iqé&&@g tr:ﬁ 8 redtBh ﬁ%@ﬁ%gstb%rtﬁehéo%etween

ere I d was I N acet one
dignhglometbams mdmetevmte@@lneewﬁ lpyaravsi fﬁfr%@%w'th distipmedizne-
h% %%Hlot'#a?ﬂ: [%&g %\r\feﬂi QU e el didieiedsRfum andte, and
ri e

e title conpound 8
conmtr)ated in vg{ugﬁo gbtain N- (2-teﬂ-butg)?ycarbony(/laminogfhyg%

m&h%@@néﬁe%&ﬂarﬂtdgl TheOm R 8 by BX(Ritd-DRyxyeBrod rylSmbétyil)-2-
et hoxwar.bon

methommﬂ%wtf%fmlde aﬁi;ﬁ@&ﬁt(? Aibindrethang! ) yas sjifeq gireem

teMbérture for 2 h, then at 50 °C for 1 h, and concentrated in vacuo to obtain N-(2-

arw@e%yﬁh@%%%f ;ftgna’mided h%Scﬂ“@&%@%ﬂ rﬁter}te%%gg‘gf tﬁe
titld eeiparna vﬂa»s[p(répatedi n‘ccbwrigethahwmqﬁtdﬁﬁapwkxﬁ dsiggOret hyl |

e A

in mxed xylenes (200 nl) was heated at vi gorous
reflux for 3'h. The resul t#ng sol uti on was -
concentrated in vacua, cooled and diluted with

n- heptane until no further precipitation occurred.
The resulting solid was filtered off, washing with
n- heptane and dried to afford the title mxture as a
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15 water and air dried. The solid was dissolved in

di chl or onet hane (200 m ), washed with water (100nl),
brine (100 m), dried over sodiumsul fate and

W0 bowemts The sol uti on was concentrated in v&@@@mﬁ?ﬁ@ﬁb“%
title conpound crystallised out on standi ng and was

f pLder
chﬁ%:]gth%gla o 5r?& [%?ély I%Ste%gp PE\ZIQI;J n?rlr(]eoseﬁ?i{ eé(; in
mtﬁz@wathlanwfowmw hydrechirideisele Treabtajned ceuderfiagdase of the
tgl CQME&Jer ﬁuhﬁed’ﬁf%e YSCié €Paffofd ﬁl@'tﬁru‘éro%cetic acid salt of the

di oxo- exahydrothlopyran yI)nethyI]
titlg ppmh@unde MSW@ 528d) Bh+ ;-
7-Chl oro- 1- 111 1- di oxo- hexahydrothlopyran 4-yl ) et hyl

1 -3-454( et hanesul fonyl oxy) methy1141, 2, 41-t hi adi azol -

H i ndol e To a suspensi on of
7251ﬁhmeN—(&a(r&mebndﬂ@mmﬂmmtﬂwahﬁnomwm%_;&ﬂi@ﬁm_

lqe (4 hﬁeé@geéﬂfoagml 3—(1Ltﬁtriﬂﬁ{dirdﬁyfammﬂpﬁétmlﬁ e(tm@Hnmc)ol -3-yl)-
sk Bty saer i s P A9 Ewr‘ea?reascﬂ@aqfﬁ

- n_iplm"drujs)ngd’hﬂpwnseledrmadmf 3- ahﬂommdz& wEh @lisselsed lnow

PR DL B B AUSSSAT i o

T(amgr&&hﬁml)éelmtww -methyl dlecing efaide bygrhelieridgdgh ey, 0-21
JP ngii'rﬁ)& 63O da n Ef)ﬁiic%vc?(véglg %t)modé'f&% ST After cooling

um suI ate an tere e sol vent was
dpwrrm/@@m tamperatise.dhel mitiere mesinariliopas hatyagnayalpsay fr om

d?fﬁ%ﬁ‘&ﬂ&hér% ghd er nfcl'é‘)ﬁaéé \Maéesé‘p%@@dr' RS WitiPivaler, 3i9kd Bver.

%@eﬂgwsakffﬁe smiewpsmw PERYR B P IR I 58 PESPAHT AR £ 9
Y &ikind axd bBD \@based Isolute column eluting with 50%-100% (v/v) ethyi

by ﬁlwé%?%ezf%wéa%aaco%@%aﬁ% RPrase e,

dmswtnugﬁ irfiry dlchlorom(_ethane and adding a 2M'_so|utiqn of HCl in ether to afford
ul B o i bHEF hS7 LRGN OB s Ay Ot !

[ (met hanesul fonyl oxy) met hy1l1l-([ 1, 2, 4] -t hi adi azol - 3-y1

E)ggﬂb’é_}_@?dole (245 ng, 0.5 mol),
?- hydroxyet hyI)n| pecot a1m de I 0 O ol 1

( 1oaiﬂsé}h%§1?f%@s@ga % -t@’@?'rr%@waﬂ Jsviﬁnet?»g TR q%@e&r' ik

M@&L ih%%@l'—@f(!ﬁletr@déﬂét&ﬂ (BD g, 0.14 mmiol) prepared according to Example

_dﬁ%ﬂ"gr eétﬁﬂ Mgr OX 2%5 ’,dp S5 CEE? t\n}ﬁ%e s%élﬁeg%%c{rg?lchlg%qne%ane

(f mll)tuealsng rmﬁrbwammga’mm@ad ty (Sbl-ﬂ-anethyiaﬂfonﬁmywehﬂlmer(wét mg,

h 0
0. lglﬁlr%g.?'ﬂ]%rp hcgl e \%%é geaﬁ (? %ré Mf:ﬁéé&s’rgug &ffgﬁglu gthR/\?é rgms ﬁxed
hbidltirer sydtchétt o ghitexrSoglingt dta\tnato rocg@ben*gqegﬁu:putb@ migtHes was
dwgéewmﬁ MYB&J%%EW; meﬁg\%ﬁﬂé@wﬁmgt& Qr‘ﬁf‘dr?édlﬂv%gm‘ébﬁé%lu%l

In net hanol I ¢ anmoni a

sulEitetAfiehevapsration ediyrease thei udparadichias pyiiedsi2y Ristpsed

: lgoﬁﬁig&&n%ﬁltlﬁ’é‘ﬁltﬁ 56 ﬁm%@q@fﬁy%ﬂeﬁ@ﬁw%ﬁé}ﬂé})@ Fheltfrhdt@ns

/'v) ethanagl in

0di chl or onet ha
coManEdee B ers sk SVRRAE wamﬂﬂﬂgﬁw e
obyrdr Pgeaei sckdeuahMrasfret base iroiestlyrio #$ hairjchlaida salt
solution of the free base in dichloronethane (5 m)
foll owed by precipitation twice from di chl or onet hane
plus trace nethanol with ether afforded the title
compound as a non-crystall he solid, 225ngy :
(0.37mml ). EsSIMS: m.z 566.5 [MtHr . [al D-3.37 (c=
1.78 ng/nL in nethanol). :15 Exanple 13A -
7- Chl oro-34(5-{14- (N-net hyl ) car boxam dol pi peri di n-1-y
[l methyl}-(11 , 2, 41-thi adi azol - 3-
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The title conpound was prepared according to the
nmet hod of Exanple 13 20 using piperidine-4-N nethyl -
carboxylic acid am de instead of. (S)-N-(2-

wogeh7ox3€t hyDni pecotamide in Step H= a react iRST/HH2AR/065496
of 2 h, and purification by watering out followed by

b)‘fﬁ%&f\) r‘déxiﬂt &ckfﬁ.%me%ﬁé 9n& adcﬁﬁé Vi 81 &ioR 3618 in28Rer 0

affoBd thetiitle comPRUnYS(B{0LBg HertEosey1opi BRMSamz 4891 Midtlhy | ) (
0, 2, 41-t hi adi azol - 3- y111 1-(1, 1-di oxo-
hexahydro t hi opyr an- 4-yfi net hyl - 1H i ndol e,
oride salt

mEmQhé REQa R ﬂd@kﬂémvh&*m&1@&!&@&)"(-&%%#!@“ i) -
3(45- [(rret hanesul T onyl ox g 1, 2,4] -thiadi azol

ihiagiazgh3-vili1r(olrahydreryss oY RS %d—\%as di ssol ved in

1- rfelthlé)tiﬂe Eozﬁydslmdlwaﬂ;l {.rnép*mec( @ccﬁrcmhg to Bkanfpd®1 puoipy | et hyl

By o 54 A N R P i PR EP BRSPS

([ﬂﬂ@tﬁnamaz’rbl B-yInfenieyl sstetinsiead wh3-( & detabgdropyrewd ) methyl-7-

ol CR R s MR bl Blmle A PO Sy BIEA RIS
cadiuxemibipipesipine dhsteadgif Bfmnoé’rmmplﬂ@lnvﬂr&tlﬁﬂ@ﬁﬁwﬁwﬂpwloride
Conversion to the

4% (v/ v)
Eﬁi“ﬂ%r ochﬁiolon[gﬁﬁl@al t was followed by precipitation from
d| chl oromet hane containing a 35trace of ethanol wth

E,glgﬁglg“ ether to give the title conpound as a
stalllne solid, (55 rrg O 11 ol )41 =
: Dy L‘."‘".E Hraeihy -h2 Gy

L LT . UZUUUTUVUJ

(te@é FHP ﬁralr%él:methil 1H- 1ole, _
) Meﬂ?angiul iCA¢ ﬁ‘\ {r‘gt I@ﬁ"q_gy?etmhx ly’)%ﬁ]?ly%fgtﬂ]ylgﬁjl—ﬁ%ct)lt%{ )-

([1(24]%4&:&&95@@% dster @binap W Binmrkol) lendisdoiued Iy redetiosifrile

vl s s

- R EAR 31 iRy R Pyb b SRR PR apne

triftroloedeixacigs g R0 dimge0.9 IﬁsthS potgsziuAgIridnatg80G mMon-Hr

xt heat -
SRR ST 320, S8y TR et 1 RS
wav(a;pyerﬂam;ﬁot &ifarch atnst A Nege quown to room iemperature, the mixiure

Ayl l’bl’d)rhétﬁéﬂeea -
o R e g

d wa ed.
wa\;g} e @qq@@tjﬁym%lﬁ@e@ﬁﬁﬁlﬁdy&lsﬁﬁg g3y wihp w&xter and thg organlc
thé’éj’%%@h &leﬁ%ﬁzbﬁhﬁ@nesﬁ&i Natddd dePorateddd tinbefd\ithe tiute

Droﬂuet 'ﬁﬂ!”f?dﬁ 29 Bi-paseidselye ol rBHaningoyiheRd 1 9e S &l

acethteyilh hoRiphnk) THE ﬂacgoﬁslcddmmldg &lmqbroduct .l':lrelcom bined, evaporated
53-v11- tetr ro anz 4 ot =

to é?’ﬂ?%cqﬂd(ljki’"(ﬂﬁfg Py e%éi ovepg I’2 d %é)é%P@Jﬁ%é{l%eofﬁ%eg%éns%q%®vened

intp e pﬁiredﬂmiersglt by tisasleisg itfirodiydicddromaitane and adding a 2M

; I 1
] TERSRS; MEnfsBh3 o) -
EslIk&npﬂzeISIéi[Msth 7-ethyli ndoI e instead of

7--chl oroi ndol e, and accordi ng to Exanple 14 using

- N-(2-tert-but oxycarbonyl) - 4-am nonet hyl eridi ne
The mtwfmé Mipa B IeT B?%ﬁoupd*?ﬁ?ée théﬂWéﬂ% GMRCHRAS

usitly GRerh8fie AMMhEXMSBED MY INetBY @lRinsaMI@CceMBibride, a reaction '
time of 5 mins instead of 30mins, and purification according to method Example 10.
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‘using trifluoroacetic acid (2 m) in dichloronethane
(10 M) at roomtenperature. Subsequent treatnent of
the trifluoroacetic acid salt wth nethanesul f onyl
wahdoorizaes( 13. 8 )1.1, 0.18 nmol) in dichl or OnSETHERZAS/065496
and DI PEA (56 pi, 0.3 nmmol) at roomtenperature gave
[§§e ;ée conpound ‘fol | owi ng chronmat ography on
ESIMS: mz 25 532 O [I\/HrHr Exarrple 15

) ALY bhlaiibin 4ﬁ- dol
dol eThgise eAmioUn wes PiveeTsdeiea PRSRTIBe-dLNanethy! Carboxyllc acid
ani (ie7EQllﬂall§rn92 ?}“ ?\h;pﬂhydr opyr an-4-yl ) net hyl -

opyran-4-yl)nmethyl -1Hin

N yl 2,4] -t hi adi azol -5-yl net hyl ester

(Example 1; Step 1G 300 ng, 0.68 mmol ), glycine

iefﬁﬂer hydrochl oride salt (114 ng, 0. 82 nmol)
I 2

0 . . . 3 et methylamino}-
matvadi1at 4 hlaaitazdl NG14 ta:tra iyraunt-egmathg- i-Einddlé

t filt dth h
o1 o DI Sorineub hES pieBh R HRag SR et %dét
Agt.a{deHfi th 2 Mamonia in nethanol The net hanolic

anmmoni a sol uti on was concentrated in vacuo to give 7-
chl oro-3-[(5- |f|ethylcarboxylate)nethylIan1no|nethy|)
Examplei2B - t hi adi azol - 3-y1)]-1-
'TKEttﬁ\}l %%Rs‘lﬁi(l opy! H%déxvm)hHétnMinﬂﬂ%tW)({%14244piaaad@zé*123—vm-
ol ). M XT ure oT -chl oro- s-
et a1l B¥Qiet hyl ] am nol.met hyl ) - ([ 1, 2, 4]

- thi ﬂ‘ijé ﬁ’t?eoioné’prﬂa lvaé-prepared usmg N-methyl-N-(2,3-

t et rahydr opyr an ypnet hyl - 1H-i ndol e (60 ng, O0.13
d\‘?ﬁiﬂp);yprffrrvi}@mm%wwf féSﬁéM 0.19 mml) and

nmet hanesul fonyl chloride (18 ng, 0.16 nmol) in
dich Q{onethane (2 M) was stirred at room
ure for 2 h. The excess gnognt of

thq %‘ia@o-- | 9{1 {—9’8 - &aﬂ cﬁ’ow 4—flo H(—? A dochlor;de

VIV) etny
-s@tetate in n-heptane to give
?eﬁ Q'?% {m ﬁg[oﬁn&ex%h&élh @bl *DH (anI{arTEt hy!

3- y| Apolutign @‘t?r%wﬁra'ﬂ%9 (g, 295 yhgl 'ﬁﬂmqth%l’ﬁ‘)ﬂa%ﬂ*ee (4F8 m)
w@tre&e@ﬁom&e wTﬁ’s&iu?rﬁ'hV@rld@ 650% dispersion in mineral oil; 17.8 g,
4{;—} %g«lwﬁ{ }Qmeglmx&g% Q@g %VF% Ce%{rqbo%)z( eﬁée? tlrJTI%tfcr)]ly éCP m{'u'\tes n'PJIu%eA-
smlﬁha@é:@zm Jd@xy-ﬂa)eiahazdJotﬁmro@;amdmyayemym@m 1y b -3DBHmd)

n
weafeh agarbrmdivgac 1o s ae o et 2eeaaed
ta&qﬁraﬂmreb@fm dhe d@c(adr()wasgqu@cﬁe?d wittowiter &g anl:i ¢he precipitate
flf%xf} oty &A{as ng Tc’n}ith Wa?eq (?% 368 912)1 EIHP@H i) ﬁfo‘?ﬁl\lfhgr i’dé‘r?orhpou ;%ls a

m xture
c@mdbeaﬁ@@d€9aﬂﬁﬁrnmobacua The residue was purified by

- s B”‘?”CEIBF ﬁ?gﬁc%méx&fh FdthEpyMat-A- Yo-HiNdoN-3-

TN n-heptane, en v/ v) nmethano

gﬂh@ﬁi@gi_acetate to give the title conpound (19 nyg,
0.03R SBTG%F) of 1581, MioxBhekahfifotBiopMaNayméBpil-2-chibko- A-inddle

75 SoRp 100 EiatoHaTgAT R (300 8 wep saciet Ryl Asene! o sath

uhdee hirdhén dnd/irikinebansti} adliydaae (74.3 mi, 532 mmol) was added

t hi azol - 2- H-|ndole chlar :
rpPURp grT AT e SRR 5?‘0“%9%“%%?'?’3%95 am
7-chloroindole (4.91 g, 32. 4 nmol )

di met hyl f ormam de (60 25m35 at 0 C under ni trogen was
added sodi um hydri de (60% di spersion in mneral oil,
1.43 g, 35.6 mmol ). The m xture was stirred for 1 h

at room tenperature. Cycl ohexylnmethyl bromde (5.0

m, 35.6 nmol) was added at 0 C. The m xture was
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di met hyl formam de (40 m) was cooled to O C under
nitrogen and trifluoroacetic anhydride (4.1 m, 36.0
nmol ) was added. The mixture was stirred at room

woenp@estsire for 4 h. The mixture was partltlwm(’ﬁm&“%
bet ween ethyl acetate and water. 5 The aqueous | ayer

' tq@ggﬁﬁe%%%%%gﬁnﬁ LIS\%]@ gfﬁcgﬁ@ﬁ@n an&hsea iR %te@ ’(Iﬂ@nTﬁe

rne dried over sodiu
r@dltlﬁsa?@h!aﬁd‘l -HbA cptorhaaydreihipayaer4-yPmethylt %fﬂ%@fomethyl)-

c&ﬁbffﬂ/‘i ﬁill-ﬁmmé %réﬁﬁﬁtlafequé@ fhitBred dﬁeﬂé@lﬂﬁg Wigh whtepack 700 ml). The
I"or o- 1- ohexyl )nmet hy1-3-1(trifl uoro tlg}/ ?d ?500
dmm@lﬂd vaqerUﬁrafend@dcrse%a@of (5987, ﬁrM@jlue%lseﬂﬁd’ém ydroxide
m?)Mgé'a‘éBQd ﬂ-nc( ﬁﬁ%l?ﬁ]?ﬁ'\b@%ﬁd toléﬂ!ukﬁﬁ@ﬁrr&g@t&mﬂﬂytblnﬁxture :
aci d
was ecrﬂ'fesﬂr%ldfh% EVEPB'HESE‘%‘??EJF KgosWalsn (599 mB ABR RPN B
mDMekd adddd hainﬂdlﬁ)el @ixXfte Gelifie@ b fH orath )5Maagliehl NaiGhth{(6i0 acid
I n etha
T%@Sﬁ%ﬁ%%ﬁ&?‘%ﬂg%f kb3 uih WeleG 2.2 Sog ity ariafed f dord
th&alﬂe amhpbdnd@d avughhbtﬁwn H@id (70 IgeﬁO@mmq*)t i oned between
: ' : A g-m&ﬁé >3-
or gani ¢

wre washed W|th br| ne 15dr| ed over sodium

- sul f@%@uﬁdﬁ%f%%%ﬁﬁq[ﬁt £ glOk&hM%?@FOMVM| JARehyll-1H-indole-

cryst S were was ane to

3—'¢8f®hm¢ acid {{Cg.A0SHaRGY )%VWﬂEOﬁHﬁP RN ES a?%%wq €
ur%\' F’ltré)&elf"arm t%ély? cRBRde (23 m! Sﬁ%ﬁm@o!) was added dropwise. The

I of 0- 1- (cycl ohexyl - _carbo
mwrdwaﬁﬁd'eed @E%@f}?|tef69ﬁf6ﬁureofey‘(@hd?,e gg\a@@ COMRRRA ;J %\égofated
mg,ggtﬁfjarﬁjf tﬁ@%s&ﬁleltsmﬁﬁedﬂilledﬁwlﬁiiabmﬁhang ‘:‘he rgsultmg mixture was ‘

chl or o- X . i,ndol.e-3-¢ .
adpigiopes BYey S BTG bR 6 ke ot
(mmuélgﬁgw?&gg %5?2151} ar:lg)cmué:mrbtmai& {560, mmmungg) whe
regﬁiﬁn%kj)(leréas%c JRRFTOL @t&%d 971 £G4 dldﬁ[o‘?%@ﬁ]gm REn

regospd inataicomarahitiet mrbadjlhoﬂrt!ai Wé?dmg;\lg@ L‘Glﬁ@uﬁ/élézdfmﬂ%@fd? afid- fhe
L%D?IJ{Q i \%Ee%gﬁﬂffer{e& Q8 m%lnrq’%ﬂ?ﬁ%@r @R rﬁl%(tﬁ%p%ne%@ x 300

SSI um car bona 43.8 25mmpl ) was
mﬁddédlelthyt ethen@ X360 mb end Ak tojafiecd e Eile %T‘FPP”BGSP Arigndy

Cd‘}gl}rggsghgl 5E§5991@5mmmtenperature for 2 h, th

react7| on m X uqe was concent r at edl C ,

2.8R0 \ni)tuad‘dg}@der educed pr ssur e t 0 af for d
_ Z\C |C I(}I\ g{xﬁ%gg o% C%ﬁlogg ?Eé ‘%5 %xaﬁ gogy%ngﬂr-ylfn%tPWH nGole-
3-Garbbkige Broletg,(Zhs mnmrptrhwh)amamytsaﬁwmhmqu@gﬁgﬂﬁcmleﬁo 9

m\é1 bm %}It%huf!l {ﬁ'égggd(g h@m Vﬁ%e]?fngled fﬁﬁtﬁwnudﬁe%lgogen with stlmng for3

h.aithiedeamibol mlﬁmemsgconﬁerﬂramm&)vacwcamS@ﬁﬂdsthﬁéalg%ﬁﬂered Off
Tlgee%oﬁié w%'a ¥ gm%g%torﬁ% ?h&ﬁ@%&tﬂr%%%@ éon@@r%ated in vacuo, cooled

was stirred at room
andethp ee:%tttllug QUTF oplogredzoplid filthives pfeard drind tieiferdrtae (figscompound
d in vacuo- and the obtai ned resi de was
8@0@@? r%ﬁ%)@ col umm 350hroma|t]oral[?hy elut |i g Wth .

(1. d1diaMo-hexahverotnipwyTa

aci d«m amtd@ of 92:Ih|df@-,1 [a ﬂﬂlombé)bahydrpﬂnmbytdn-@ylwaﬂéy!bihﬁ1 3.4

ok R PR b S B4 28 5 22

in vacuo, and the obtained crystals were washed with
10 % di chl oronet hane (v/v)24 n n-heptane to give
57-chl oro-3-[ 4- (chl oronet hypt hi azol - 211] - 1- (cycl ohexy
) met hyl- 1Hi ndol e (587 ng, 1.55 '
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mmol). Step F:
7- Chl or o- 1- (cycl ohexvl) net hyl - 3- ({4- 144hvdr oxvnet hvl i

- piperidin-1-yllnmethvl)-

WIL2084625H8az01 - 2-v1) - 1H-i ndol e A mixture of PCI/EP2006/065496
7-chl oro-344-(chl oronet hyl )t hi azol -2-y11-1- (cycl ohexy

A)ﬂ\%ﬂﬁhﬁ% %ﬂﬁ %d?)q'ﬂl %a% ilr%%e wgi%c?h% 69@}% fr 3 [1 The resulting

spbrtr@ts\gammr@amtmeﬁhmefaQ% corjed :@ﬁd@uww n- %%@ﬂﬂﬁﬂﬂbfeﬂ fyeher
(‘&'gzltgﬁm [%cg’l'?em& Yeiifg §Slﬁit\9£§ ftltfef'eld%ﬂ’( @aéﬂ ng WRSn- heja_%t%ne and

ected to mcrovvavelrralatlon m n at

orcbtﬁettlﬂ%wrwrmaa@évumgfoweﬁtsekde@ 2ter ough a 5 g
[!E FIﬁCH_H?roSpPﬁ HidiskotHeRBrydidifodyi 4 BB BIG-Wdtdkymethyl)-
anol and then eluted wth 2 Manmmonia in :
M@ﬂ@lﬁgﬁio—ﬁc@nﬂ—gﬁﬂg—ﬂ%nol i ¢ anmoni a sol uti on was
conc ;Fﬁb (rjsalgeah ofthey ascuﬁ rAiRidret ckfe-c@]};hir@-n et -diegd-Heshydrsthio-
urifie col u chro 9
PRy RO D sy e e AN Sy U el B e
3affyamdv>fli,l (t1J1td1®<odmxpmmmhlobyrdm~éwmmyﬂmHsad!ctle {&0 grihi on :
d i M
Il%r aneﬁ m nﬁhﬁ @gﬁb&ﬂl_) gg'oglfn tgfgérgt%?enwgg }él%dlj]édogdlgﬁ'l
bbnoé;edrlg!ai‘éii# o, Qﬁ témmydl) mﬁmwls(e_’p@ernﬁ inuEse The seaghian wssstired
f&qg%@jtﬁﬁﬁ%gtohg ﬁfﬂoﬁﬁf"}g}ég e a%?éd’%ﬁjd ﬁ”lg?n&thltel setlrr‘ée RRYR¢her 5

roc salt
ngg]t%Thwtugg %23 cpmqq}rated in ;@pgﬁfﬂ I@J‘ ngA*ne ard d|!uzed with w sater

uZtII &h |ft9fh@r éreélE@JtIBﬁ R RRY FRNpécipkat e b iterdd b vidshing wath

boxam O et

- watsranghair digdn ﬁ%@'ﬁv&af digsolyed fnichiespmethans (200 mi ysied

with Watek Lio@n®f brine (1 00 mi), dned over sodium sulfate and fi Itered The soiutlon

i GoeanRiS et hal fumbunp SREELRRY Sl Vias

ﬁltdﬂeﬁ&ﬂpﬁ & 108 mmot)ngrtHeumeﬁtrailuh bbihe iltradd [ésulted in

cra[gtt {xg&ﬁé f’ ﬁ"ét HF%%%ngt hgﬁe %&% ﬂo@? &1%%%\9% s step, 7-chloro-3-

cyanneitmm-d@bcwemmmm@m -glrhetbyll-tig-indel 4. 7n§j 0. 15
SHERRG)7-cAlbio- 2R ﬁ%mm@xsmvmﬂmsn ﬁ%ﬁmetmu Q. BHRERd k-

ard - sodt um T odi ae (16 - 10 Nl
ﬂﬁﬁ@ﬂﬁ@&%ﬁﬁdﬁ@ﬂﬁﬂ" i tedtornuomwe

' rrafl abh<Handion ob7-BhiBro?d- [(“iL@Qh&o hg%yﬁﬁaﬁéﬁﬁéhﬂlyﬂhﬁm9l]~3—

s filtered through a r m S atue
(e s LA eRa o R VUl B B e SIRGo i
diehibiogdthaht eobGi ablaasemNiadiistpropyidtayiamnhei (8.7 mi, 21 4 mmol)

h fied.b I
SN MR S R R e SRR
minotaseTiameation veliscdtitred cord s maimdted, thegi quenties witlt ibe cold water
ar?dﬁ%_qpﬁ]%ﬁ r1‘]n:)clj' a&ﬁ%hegﬁg r%i}g’[gs..mlIgyersﬁﬁé&épgpa{eddé%%fﬂ?e or@géc 6hase
washed vath mrum;);ubrver(m&a/mﬁx drigdlqvepedivg suifateyfridfiersgl
e P P S P

F@ﬁ@ﬁ@ﬁg@r@ﬁowﬂ as a pink solid (4.2 g, 8. % mmol).

tJe qwg PAEKHIB BV - 1= S AL @HRve bm@laem&; SIRERMI L ethyl)

kZ':IS prepare I n anpl e o 0 0. 3 D in
_1d; -h ,_tv-rlru FY el _llﬂ

5

' h\(dloomomjgsém mml) and the reaction stl rred for 2 h

- eadb ST T e Ve T ekt Ay fGEE

[(veibanksakayioagimethydi-Ehe o iz ahalrey] (- 6-inti)le AR5 agd éb mmol),

0 i
(Sﬂ*{\f’%?ﬁ%&gﬁw& bBfid B Byl i e B8 i o
ether (60 m) over 5 mns. The reaction m xture was
then stirred for a further2740 m ns before being
reduced to half its volune in vacua and filtered. The
filtrate was concentrat ed
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further and the resulting precipitate filtered. The
preci pitates were conbined and dried in vacuo to
afford 1-cycl ohexyl met hyl-7-chl oro-1H i ndol e; 3
WOLBERJE ¢ aci d 15hydrazide (2.3 g, 7 mol) PCW‘?OOS’%”“%
suspensi on of
arideYDLPREOr LoRnBM I gS)@HCQi’lﬁéch: am@ideetaamwm@eqwnuc

p%‘t%%s%f?;:é’a%fé‘éétgzmmﬁ%wf’m? a5 T8 Rl o

- 5INTRS )he&@@btbhmemmpwfe sidtiitiorea ($)ov-(2AtiydrokhethylremEcomide

RS B S g 2 s

s@lvht Wae rémeaet iinvacabiand ek residud périiticBad betaeen dishidramathane

DL GHRLE oL L0 7% e R3Sy

Th@ﬁu@ta @B waishéd Vit mﬁaaeadtandctmsenblmm Wittd2 M grgyodia in methanol.

h
Tlﬁ%g@ nq%er@%nrﬁtgrga S50 utl %nvgas (go%ﬁébt%q)ed% %ﬁcugl?ﬂgg% ’ élﬁ
regidas wee pimifadsyl doamm cramwglravbhe!uw@rmihédﬁ%rw/v h@wﬁ tb‘

dlgl Ve S %Qté’B@émﬁ% % Zyﬁfhféltﬂé eon]r Lénﬂd@dcﬁ’ﬂo% of hydm%en

I-cTacl roacet drazid
crgtpnc@ (@Mmtpbltlgm inftethyl efiad o @solfiion of the free base in dlch[oromethane

(5%6?‘71‘@@%@ b%ﬁ@ﬁ%%n?wfé@ reraiddbrbnenkss ﬁu@ﬁéé&ﬁ&ﬂhhﬁol with

oroacet yl ) hydrazi de S &n ?O% 5
ether afterdegtihe ikt eamaneupg aﬁﬁ)”oﬂééysé?dﬂﬂ“é& lid, 225thg (U.37mmol
@ M8 Yk aﬁ@?‘*’ EHl?%trh hanmgeinaAbiny dr oxi de,
Eéﬁﬁipgéa §®ﬂ_é Al F % an% t he resulylng
reacti on m xture subjected to m crowave irradiation

EﬁgméQQ3ﬁ for 15 30n1ns The reaction m xture was
t n iperi : 9 4] Eh%jdlazol-S—

vmh r-(o madh@:g:r @@Mvdiﬁ#m@MméWMH-ldﬁvl hvdaet@é_e_&at

ﬁﬂtﬁ?gt?%c?r?;gou@ﬁlvg? > RIERATR |3]CC? df]gsto Zﬁxe metraod of Fxg‘mgse 13

usnig (pinecitiobexyimetiet h}(ibrmxyilmdeblé (@nidg gnsigad) ol (B)-N-(2-

‘h _r%wﬁ%"p/‘lg@‘%e_ fagnl_: !é%ll% ;gg%;gtl-ﬁ % lt‘éd( n %an ofoi)z( 6il1dIr:t(r;];{opurn'"ca.elt%r-] by

waminggamg{bmu@xyys)ta*maﬂynfrmaqq peESMSUB/Zp366. 53 HY'
in dichloronmethane (2 mM) was added 4-pi peri di ne
met hanol (0.13 g, 1.0 mmol ) and the reaction mxture
Examnpleced to nicrowave irradiation at 100 C for 20
7-@h!b$o—3ﬂse{r4-ﬁv°cﬁ%>$v'|:ﬁ}£bnm X4 BothIS(PA-friceh 2by3-yWI-(1.1-dioxo-
2007 T0Z23143PCIT EP- 9/06549 e re HPLC (Met hod
hesaivdra-lhpmgansdimelve] b ndle, BuBaoBE 8t 0. 02 ol )

o

as thenbree- bmxomarﬁyrdae-ﬂmmme@meimgﬁqwmathrane-

iRtk oronﬁlgﬁj 5 g i 3R e (86 nfe? M P Rhih e 11

di€30hRBISn N SRGRNL- ;@ndlumdanee(ms e di-isogmopyedhyb gmine (69 pl, 0.4

me) B P B . (s o BETRR S didiute warmed

to4d3CIof W*'Ti’é)@:llmlbe wh8 cooied to room temperature and water slowly added
toi)r%m%;ta th dﬁgtgag 44\@{&3’%@% ls.%lru LR derbdlicharombio (
griaplestd mmaopwamwm etmaan@ﬂmylpblmqqmeﬂme é% (YbysiGqyversion to the
h)&i% Hon?? %ng%aéfoﬂl&éec{ ) br%@plt@wn‘?ﬁ‘r?@&b&ﬂh‘lb}tﬁﬁé cohthHing-a

vdr azi d

trace{o sthanboninolisteener ja yive iRt compeige) a8 @ non-crystaljie solid
(5%%7% WA Bfnol). EsIMS: m/z 495.4, 497 4 [M+HT'
1- etrahydropyran)nethyl 7-chl oro-3-(carboxylic acid
hydrazi de) - 1Hindole (prepared according to Exanple
17 using toluene 4 sulfonic acid
t et r ahydr opyr an- 4-yl met hyl 2&st er instead of-
cycl ohexyl nethyl bromde) (1.0 g, 3.2 15mmul),
0- benzotriazol -1-yl -N, N, NWt et ranet hyl ur oni um
hexaf | uor o- phosphate (1.8 g, 4.7 nmol),
dl |so propylethylan1ne (1.6 M, 9.1 mol) and
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20(S)-7-chloro-3-[(5-{N-tert-butoxycarbonyl } pyrrolidi
n-2-y1)-([1, 2] -di hydrazi de) 1- 1-
(tetrahydropyran-4-yl)nethyl-1Hindole (2.5

50.0
. WOraevop3Egs a brown gum Step 13; PCT[EP2006/063496

(S)-7-Chloro-3-1154N-tert-but oxycarbonyl } pwolidin-2-

B% (9[1]4, , 41- oxadi azol - 2-
etrahydr opvran-4-v1l) et hyl - ndole A
Trighilgn N-(2- methoxv)ethyﬂmethv!ammo}methyl) ({1 2 4]~thladlazoi -3-yi)-1-

({. Bhiofo SBkRR AodnbhbRat M Bty W maseanResniofiay ssio! i di n-

c-yI)-([1,21- - L
25di ﬁ@ﬁa g BRIReUNds 18 r RIRDRIPS pyiieh M2 PRy MNP lygmine
irBtebd 0b4-BydroxyIMPéndined BdiM3 My e 883.8 emgam+Hl. 439, 10
nmml ), in tetrahydrofuran (15 m) was subjected to

m crowave irradiation at 200 C for 5 min using an
Eﬁmymm| mzer EXPTMin five batches The reaction

i % 4 Iﬁ’ﬁa@@fe@h B
dateak r@ﬂﬁhﬂdeﬁ’s’ﬂhm ng
Sﬂae xtﬁ:-t Mpe%hg %asad?gpefréﬁl bihy 2%&WE%IHH%E%BIQn§tQEd of 4-

hf@WlmﬂdmeoEsu\[lfé gu/zM69.8r 41k BAyHar bonyl } pyrrol i din-2
-y1)-([1, 3, 41-oxadi azol - 2- yl)] -1-(tetrahydropyran- 4-

yl)methyl -1Hindole (1.0 g,” 2.0 nmol ). Step C
_ES;LEL'L"&é or o- 3- 115- { N- net th sul fonvl }pw ol idin-24)-(1
Y—Eﬂ?w é#rsqrﬁame%mmfaﬂarﬂmo)methynmpendm 1-ylimethyD-(I1,2, 4}-thiadiazol-

~A1k}— (tetrra%\r/] rgrgv? ry-drl-a ﬂme’fpvma H- mdole #ajroc%%nge sgl? A mixture

( S) -Tecthle @b ad{bwd\breparbd bsihe xyettanbarfphiy pyidBefti di n- 2
tegé@)éll ‘%’Bﬁ‘" ‘h’y%?tryl P ARG oﬂ/‘“ & h'a%m F?Qlllmeql{l 18

aabeifPbExampld1 ABingibe{ylingoid msteadlmafcbmmqfﬁ apd acqording
tor%xan‘&ﬁe 94 i}\! r&2 t?rtghﬁg/c%‘zml}g %ﬂﬁnc‘rﬂ&hy}ﬁp)pemﬁe instead of 4-

erature r 30
hydeaawmsmdwex Remevalns ﬂlﬁ)’ﬁ&%ﬁﬁ’ﬁ*taﬂ@ﬁrcq‘rhOWQ&E@P%%ﬁ ghieved

u% @ Lﬁﬁpad'eﬁé Ly 82 Wﬁ}sln Qﬁﬁﬁ@%rﬁ&laﬁ‘lem b @rdfn temperatu re.

triet am ne ? nmet hanesulff r] b
S'ebﬂe@wraé’efetg@nb@f the! @U?ﬁ%mhcéﬁ'& Sait WiE mptheresidipy icaterde
(163 1. 1&mhbB .mhﬁamméﬁhﬁie@lﬁh@lpﬁmmeo (amncm ét rédifl

left to stir at roomtenperature for 1 %ﬁ
tegwgrRtHTe gaveeihe t'ﬂ@gﬁf@aowdtfwl%ﬂgaﬁ%ﬂggrﬁ@ry %?"Eﬁa: IMS;gn/z
5380 pv-jt ed over magnesium sulfate, filtered, and the

sol vent renmoved i n vacuo. The obtai ned resi due was

purl fied directly by flash col um chromat ography
elrplelg wi th di chl oromet hane and finally
d wi I er r e
Zabrﬁpeﬁ A RO B AP AR O Senb B BE A AEC

thid@BzE-3y1Y- ’1[—([5&*![_5__[!! ropErardpleettiyi1 H-indole
3)-4= )
( ) T??u % oxagsﬁmogﬁ%%ﬁ@(?rﬂhgﬁg SLR¥h RS Rl Al Rndny!

I azo

u(tmpkmwrwythmlazo!;ﬁ ylrethyl estarExampled; Step 1G; 3pgng, 0.68

mHoF)l i a %g’(e\‘vﬁfdrg&ﬁ&ﬁfeesglt Fiang @éﬁr’nnﬂoﬁ ARy Myﬁﬂmlne
Z%F@aﬁ@g?nomc@(@ﬁﬁqr@yﬁ%jrmn (4 ml)]was subjectgé: fo mlcrownge Mradiation

at(180 =& 16Mlothifla B4 (RrNeaMRh Nk RARESTHofeaMoUBl B I5Q] Siektar BCX
41- oxadi azol

-yl -(
gig4 @?aﬂwp%w%lwaah%ﬂrwm@tﬂmﬂgl fﬂé fegsivded Wi M gpmpgain
mEBERAUTHE MEBamlie RaTreshialSolibnoys copcaateasul-daoyd give 7-
chloride. EsIMs: 513.0 mz [MNa]t 14)22 -56.0 (c=1.0
ng/ M in nethanol). The follow ng conpound:was
~prepared followi ng the nmethod of Exanple 18, using
' NBoc- M Proline instead of & Boc-N-Proline.
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clloridsl wasi cw@nchmrmih ethanop|

25 Exanple 18C
(R -7-Chl oro-3-1(5-1N- (W Wdi net hyl sul fonam do) | PVrro

lidin-2-y1)-(11, 3, 41- oxadi azol - 2- ~

The title conpound was prepared using
chibrEes-hyrsathyi e atehasthdrmiksHnvBy!) 51 @, 4-thihdia 30BNMHNA] t

(t%fr%erﬁ@Pjéraéiﬂ)@fi“vt?ﬁn%%%43%‘"‘8??”82%‘ bR S
[(6-di(athicayboxyaedhytnyfan(iv}methyl)-([1,2,4]-thiadiazol-3-yl)]-1-
tiﬁﬁyﬁ%ﬁ?@n %F@mewl %I&Tc%)]é QG #@?’fy @%f alﬁ\etﬂyl%(rln%gqq@WQ
0719 @nhaly andiméthartasaliyryt cpyride (13 maDRd 6 Inwol)llmdiqh@mreefbar@a@
mi)ggé% SttiFl' J} Gt room t%rapeég)@lpesﬂpg rhu‘f’héjé%ggsl ShbaR of l%eﬁiaﬁbsulfonyf

(JWI Se, Vlia a pressure
Ockoml)@ad s migtuey was Puiified oy gplumn

c m@tgr QL Hr elutlng with 33-60% (w’v) ethyl acetate in n—heptane to give 7-chloro-

r[HEtﬁYﬁ?@éD }me@y}/}ég {@eﬁ{,«épyloﬁyh? dol Wg;lﬁ{[g%%hﬁlénaazol-
'3%}0{1 tgﬂgarﬁydl%@%rﬂaﬁl&tméi@mm&@l@(ﬂ@lt rﬁ% mmmp?mgmlumn of
7 BB Y R P T e s o ains g B 2o

thiddidzof Dy1)1a (&éiﬂahi?tﬁbpﬁ@nmmmeth'l}heamir&ma (36 mgyD 068 menoiRis the

g RS S L P A 8 Bh e AERBR b

1W| ntléfl OVHtrﬁianI) Hid tifd intxturre ik estinvebs attrbem teligaratuxeddgr fHh. . The
reg éop rg%@@&vgszq&lepcw@os\pﬁ'%WF@ é(y\ﬁib@ran%rbgnée% 1cRSn vaioCFhe

ate and t he sol renoved 1 n vacuo.
reSidee mas plitfieddpy soluimh dwemaipgraply elbEadvitty B W% {wig|ethyl

ac% 85 fLR?[MﬁIﬁ %eﬁ 2" gf\@ rrilebﬁérfét |F1Wééb%‘ré ﬁf‘gl@é the title

onitril
cqmnﬂupd é‘sQ rag m&%nm@m EsIMSt Byz $7.0 i+ al 2851 [M’“H}Q
7-Chl oro-1-(tetrahydropyran-4-yl)nethvl-1Hindole-3-c
ar boxam dine To a suspension of
-1- (tetrahydropyran 4- Amet hyl 1H i ndol e- 3-
1-8- do efdimandine 1.3]-
h Iamne (16 7 m, 96.0 nmol)
: lence Sy ochl ori de (6.8 g, 121.4
sm)v Cfﬂie 1rmbhemhnaﬁhxlt ndoke was warned to reflux and

- st d f 6

ona Thesierdn-PEBhEe Po| G iR LfERA B de (e0
mijia 8 6C waderinitrogiec Wae rad_ded sehiem Wadived 686 disparsiaarin grgeral oil,
1 Qé n% 6 %#o ARy %‘E@Q%ﬁ%‘nﬁa& fcﬁlt‘[% é'}'?gorﬁ R fsiley ent

I'n va e resu was crystallised
CYQlemxﬂn*@thro@me(ﬁ Otral, §.|’> §|n@mo! was added at 0 °C. The mixlure was

stifref %r%ql % r&&rﬁ&é@@f&#ﬁ@fﬁ% fb‘a}é@lc)rffﬁ&hu)’é-wéé‘bdd&@o@m&r

car boxam di ne . as an %
hyslgie (ﬁO"/gf!lgBer@)n in m[neral oil, 358 mg, 8 4 mmotl). Aﬁer s’{lmng or 15 mins,

c Eroﬁbkﬂﬁ@thﬁ b?‘cmﬁlée ‘G‘hﬁ@hﬂ)'@Qd“ﬁﬁh)o{)(vﬂasladaed’rm)éaldktam}vaﬁhealed
Ly et R AN R N
pf@ldabl 88twekn dichblatichdne and water. The aqueous layer was extracted
with dichloromethane and combined organic layers were washed with brine, dried
over sodium sulfate and concentrated in vacuo. The obtained residue was purified by
column chromatography eluting with 0-5% (viv) ethyl acetate in n-heptané to afford 7-
chloro-1-cyclohexylmethylindole (8.1 g, 32.0 mmol).

Step B: 7-Chloro-1-(cyclohexylmethyl-3-[(trifluoromsthyl)carbonyl]-1H-indole

30
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Step D(F-Ghiprhivophex hindalet3- cahoRylisiasid@mice;

(tetrahydropyran-4-yl)nethyl-1H i ndol e- 3- car boxani di n
e (5.3 g, 17.2 mol) in tetrahydrofuran (150 m) and
the reaction m xture was stirred for 60 m ns. Sodi um
WyPTEBI462. 8 g, 116.6 mmol) was added porti bl SEOEHE5S
the reaction mxture allowed to stir for a further 60
m ns Até%fu%ﬁoﬁ/ﬁ&mreg é loﬂQSélrF&ﬁyna@ola}mQ CTQW@nfn@mml on
was 30t hen cool ed - acet one ath
disegtByiieraaida (i ol E‘Yﬁs 6?0'%4110& &a%é@tew"treﬁlﬁ'b?'ldo%
aﬁﬁyd%dén(@ll Inl, BETOAMBG wa¥ iadd & Wh@&ﬁ)&ﬂlﬂre v@@@ﬁ}re@amom
funne The re eaction was Eg{} gb ﬁi‘ B! %gm énod&&gﬁ
t%f@@ﬁs%tp%ﬁfa 4h-glihg raikippe igp pasyitoge ?‘t“’ﬁ%’ﬁ A S
TheiafGedis Iyehesk dyiratied vat dittyl asetait amde@nbiasd orgdnic layers

filte SOl v i he . i ,
Wil Vel s Bt SRS I S LERUEE ohlt YR Bated B0 e
oafathel tivst)s B5d miasbidowitir n-heptauaosiiofdat-ehlanad! -tohiedo-

TN e 1
(V/ V)rhé?FnBaﬂ Bf? Ethr‘o@ﬁ c%leﬁ@&bﬁBﬁyl-sTRﬁﬁMr@ﬂémyl)carbonyn 1H-

cont al ni n ?I’ actions vvere ed, vent reno

mdﬁ!e\@@waz el hand 4% ula%lr{fv‘ow i sthﬁ@QJr«}%erM%Sssaﬁef At C
tﬁ"ﬁtl-;h?‘llne BRE who c¥@hflated in vacuo and the residue was acidified with

oro-3-[ (5-chl or one 2,4] gxadi azol 3-v1)] -
SH P BREDRg PAIERS FERATTMATE SHE {16 Sesdis By was
eRFEtad v dichidibhethemd Al cophigped®rganic layers were washed with brine,

d pt?cgh oyer iorg}LIJSrp %él?ai §cl\|t_;o(ncen qec? XWEE e CRERRY %WSQ%I wige
waghsd \ﬁthéﬁlebegcmheetb a@liferd- Tydbldrom-(@y@mhwﬂymtbﬁﬂ#ﬁlndale-giﬂg)aﬁ@whc

h ol e To a solution of
a Xé?}%gr%Pgqu chl or omet hyI ) - (ulI 2, 4] oxadi azol - 3- yI )]

0. 68, l&lohﬁ‘e gﬁ%} %td thf@) @\%s%)jed’\@% Adesls mixture of 7-

pper| ne4c I|c aC|d (2- drox ethyl%jn‘g
cilgrogh(yclahexgmerpyhT ﬁaols&%'éw\'ﬁ%%#@ 8t -3 gnd
dithBRntERInk-(150Y81) ﬁ.:ﬁ@é}tléélﬂaté/ﬁéocﬁhg éﬁ@fﬂxe&ésd‘lt@@nmxture was

swggﬁ%%ﬁtﬁ%;pgf?gg %og Epdh) Dgﬁ@rqznpq}t?el N d?ei)](?%%?gcﬁ(am rﬂpn&e were -

rephdvatl By BV SaatBh GRd thishtaiideresidhe waa snixaishitdiskildrbmethane

(TR e Sihoi i Blatth e M Sl aIMRABALA (6.05 g, 43.8

mevApeEsaddeled into theymetes: unber sewaderhathdicodied. vadr $tirring at room

'tegnoq%rr]ftltgre%rr?ﬁ I"Et?é]tee‘ac SR g cd L& 3 RRDA SN the

wat er br I ne, over sodiumsulfate

obinthe helmmeq @nth ety elien p-heaiene, anHalrigd LN¢priRdiced
Re (iinWdHélg%m R dciamid
p%ﬁ%ﬁg ﬁ'?’ir%ﬁ Cﬁ’r?ﬁgﬁ g‘frﬁ%ﬁ&g@he}@m\ms added. ' b e
(G-eg@2Gmmaly dr ochl ori de salt was precipitat ed from an

sféd@rwthlaﬁ?s% QL(@E|Bbdme%WTWﬁaza-zivnﬁE’(c&csnm&f/mﬁah\tthef-mdmé e

o] R - chlogo- e epeth sl Ao Byl K amide
17?4%”6(11 Amit) LilhwdstWM ¢ mafgbawamﬁ@o)ﬁemhybw {dtbaTet (150 mmand

R IR Srpenypete xdgeys Terosor

miktote ok lcondattérated it vaclio aad diud elithioed ehide was pun‘r‘ ied by column
chrfmatot%%%hge[uglgqﬁg]]} gé %H‘a V)) m&%&ﬂé ]rpﬁ( ﬂg;géﬁéjio aHrodils-]

cr@@oah@[ydon_eggl)@etépl w-lngolg @carhotbglcm%ﬂ gmipiﬁ (438 g, 4.60 mmol).
nmet hy1- 2-pyrrolidinone (5 m) was added N nethyl
gl yci ne am de hydrochloride (1.0 g, 8.19 mml) and
pot assi um car bonate (3.4 g, 24.6 mmol ). The reaction
was stirred- at roomten‘per%’(ure for 18 h before being
diluted with dichloronethane (10 m) and filtered
through a 20 g State" SCX giga tube. The tube was
washed with nethanol 30 and then eluted with 2 M
amoni a i n nethanol. The nethanolic anmmoni a sol ution

T,



10

15

20

25

30

35

hydrochl ori de salt was crystallised fromacetone to
afford the title conpound as a 1:1 hydrochloride salt
(1.24 g, 2.73 nmol ). EsIMS: mlz 418.3 [ MtHf

. Exang)l e
W@ 00N7/023143 ‘ PCT/EP2006/065496

7- Chl oro 3-({5-11N 1TN—(car boxam do) net hyl i car boxam d

xqere h'él'o:ﬁ @;JB W M%%@Cé?rbothlmc acid amide (921

oxa ydr og)(}/r an- 44{) met h)( i nd
mg,l 300 mmol) ‘lﬁcc@djlqmac:@i@n@ﬁﬁ mg 4,50 mmol} in foluene 30 m ywas

_ strl?regékﬁ(? EC firh&P: 'hﬂ&e@&ﬁfnbﬁ?&@@ Wa) ERicByted\Nn@tiny |aadiﬁhﬂo

ot(t@rledzcmqt@lﬁ agreaathed Wiy 10.% dichiRramaibrnedEy B-ieRiRIRde Aiye
7- dml)r'aL:&-faOteﬂnsro )%Iibmi rr;ygie- (SRlchekyl)mikhyl i HandblentBsr nd, #.55

met hyl f or mam was cooled to 0 C under
mfpPbr ogen and SOdI um hydrl de (60% di spersion in

s#&b e v athidb 1 (céRherE ) mektiu-B- (it (hydasyredudidipetidinThdimethy(}

S Lmxture %% gll(?wed to warmto roomtenperature and
1 24 enperature for 1 h.

2- Cm mme et anhide-3-26Ehiompmeahyltiarsh-2-yld Scydexdiedey-1+-
nfs (DI ihpd 4e@v§%%ﬁéfnﬁ£)‘*’%\éﬁ*"%t b7 B, Gi ga

pcﬁaﬁsmm d'dmortaltd:)éfivm Mghmdl)vaodhlrm_lg ﬁé‘i&mgofp 37 pmol)an
acie n l oré; ﬁ*@ltvs%%%b% tt@ ﬁﬁbr&llzwegr‘#ad\éﬂoh 3 nfrPat 68 MODHe

I or one The product 15was
repmimlnfmiﬁdrdaya&ftﬁbmh@hﬂb rétoodiraiat pCed @Jgﬁi fgew ieiuBe ygs

wit G PPN ARLOARC drarhei Preaidan o
mﬁ&and‘?@n@nan@mn g@g@g[\@engg’@ 'in vacuo and thra2 obtatneévr%ssdue
wgsogtﬁﬁpé Bwolgknﬁ %ﬁroﬂr&N@%@%ﬁﬁé e Oets e Y prethana i etbyl

vl am no
acopi@losivna e brsxoidhe &t'e(‘%Oé'tHO&HQrdﬂyé’ﬁ%ﬁhﬁiﬁ'dﬁ sgh oraglpp was
achidvb8EQ1R adglien oﬁhydrogen chloride (1M solution in diethyl ether; 2ml) to a

L i M L

vatod bd ARrdire-titiEcbmpedrel askol:a hgdioahloride ssit (167 mg, 0 mmol)
7-chl oro- 3- zchl oromet hyl )-([1, 2, 4] oxadi azol - 3-y1)]

ES—"Y'-%( ' ‘?553-'4 é%ﬁgm opyran-4-yOret hyl-1Hi ndol e (Exanple
19; Step G 1.0 g, 2.7 mol) in acetonitrile (50 m)

was aq Sd sarcosi ne nethyl ester hydrochloride (754
—%ﬂp—g—g—m’ml ) and d|I i sopr opyl et hyI am ne SO 94 m ,
,_‘ h A . neiig [

mé&&%.g@gé %{1 {];183; ]Ht;ng%m-ﬂm %Slewas then cogfgnt:ﬁ; ed
e el

was he ahixigire pf Mf"@f‘)‘3lﬂ4’(‘fé‘%ﬂ“%‘%"f‘y‘)§@8? S vdroRyeE”
ylgﬁgli%{'lvimﬁd&@ Eﬁi’é/[%‘ed Bs M&skiPed i Exhipigl 16, using toluene—4 sulfonic

3 t h b
AR AR T A
0. d@ aﬁe(dl)awrﬂew)gmmaeyémuaérlhymdm@msmm lowgo Wil Sominol), 1d|-2 g,

scprenfapgbiang (& ik RAL CPRLE TSR EICe S 1 men

d .mbyiy)férihaaumal(amqi wag elitgectdd tolm ictosvava firyagiasion ek minyat 16 °C.
H i ndol e ti ™

Th;e rgﬁé dmétu \gai ﬁr?cathf%gﬁycig gg%tal SCXﬁ g]a tube. The tu%Ze was

wadhealwith dlchloromethane and then eluted with 10% 2Z2M ammoma !n me anol)

4 reRRSHL O jdmy Rvith
oGOy ae o 5 ERPLEERSS A b chl Pl RN HORHER o grin
3:87 Jv/ar@Mwatreonig & methangls d@b@éﬂﬂ%@mﬁﬁw&h%% ‘%@(‘prﬂ%d (39

I £vag.heated at 60C with
mg'tgo O?ﬁTﬁrg)I)rTg?MZS mQng‘sﬁ;Sg u[re was concentrated in
vacuo and filtered through a 20 g Stated SCX gi ga
tube. The tube was washed wi th nethanol and then
eluted with 2M anmoni a in #thanol to afford 7-
chl oro-3-({5-[ (N-{carboxyl } met hyl ) - N- net hyI am no] net h
yl }-[1, 2, 4] oxadi azol - 3-y1) - 1-
5(tetrahydropyran-4-yl)nethyl-1Hindole as a pale
yel | ow powder (750 ng, 1.8mmol). Step C
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To a suspensi on of
7-chl oro-3-({5-[ (N-{carboxyl | net hyl ) - Nnet hyI am noj net -
hyl)-[1, 2, 4j oxadi azol - 3-y1) - 1- (tetrahydropyran-4-yl)m
Wt foyt/e23#H3i ndol e 10(500 ng, 1.2 mmol) in PCT/EP2006/065496
di chl oronet hane (20 m) was added
di -isopropyl ethyl am ne (0.65 nl, 4.8 mol) and
et hanolamne (0.29 m, 4.8 mml) The m xture was
MMO 0C and 1-pr opyl phosphoni ¢ acid cyclic

£ b A8 3 AoxddidzZelAyiN-1-

"WBfaléfugpé/e«@fontoh ¢%yé1blhé*&l@r%th—Vhldrdlﬂlf-ﬂfdeléELbétB@(yllééc?n@ (as
m), washed w th SOdI E?HESO ut | og& \édlg

PigpeEsd in Egample 163(2.8¢: @é’im‘%a O5UTS '?ﬁrlg( R vre adde

oﬁél%ll\(ﬁfd;hdé enpigd 4 rﬁrha) £1@5the eacuavs stpredifr i aly left tastnd

| ut
oiBrinarE SRR SR Bt Do RO APl sy
rérsidl,tewatdlgsnlvm inhdichil@bingihast h@rmfaarﬁcbacutbd drdrpewsa tolae:ooled

PRI e 3y 0. O ) e

(& mmo(/dr-Scramboﬂmmd@mﬂ nhydneoo@fa‘eihmﬂ)ﬁeﬂl-fm THgtherr ﬁ@ﬂﬁ‘é@fore
bE E{h 'r%tflzli%E f&)ﬁhggﬁthBﬁzr%r oc?ﬁ\%zainé Tl‘tér@& r?ﬁmfa@@wﬁ%rﬁeﬂtﬁéﬂ

A mxture of
ﬁmhghanﬂtbe Bdulting @Fﬁcmat@ﬁepé]tﬁryﬁ) Ttu[a g;rempltates were combined and

dngd Ale¥adbagala ﬁcﬂ&%xﬂméﬁ?ﬁ _eH8I1®Lindole-3- carboxylic acid
spyran-4-yQOret hyl- 1H1 ndol e (Example 19; Step C, 29

hM@az'@eWM'l")m')som um carbonate (9 mg, 0.09 mml ),
ﬁ%@u%@ds@ﬂ'o@ﬂ? {/dIBneimedhyR 8-cAed-) H-aidle-3-carboxylic acid

TSN 5 4 S B F B s

carbbm (at Xl thﬁﬁ&nﬂitﬁmaﬁlomsnsed fBheh.r B teaotionmixiuce was

h t

o455 DA 20 LA B AP 3 s
addddan? tB@Maammﬂnrrad ifor et $riweted sTHigmhicatbensts golution (30 mi)
“aggﬁﬁudaaﬁ%&rég%%me wzm @trs&m ARG i rbiion

al ne resi aue was uri

miure s syiragied, wigh A1t (Wy) W’t'?fogl@mfﬂﬁ%eﬁ\?ﬂv‘)(i*'é&?&’w') the

o?b%ﬁﬁ:?:hgsésrhoﬂmhﬁﬁt ﬁﬁﬁ)edtmrﬂ)%@% )(’Sé i), Bdd@apkodiuin sulfate,
acetate to give the se qf. the ti
AT Mpa LB, Al dap T sRpRs oy o dkHn et
cﬂ%o%ﬂﬂ@aél@iw 12-6orebcdlyhiyogeide @dﬂﬁ Qr2. demr(ldll\/l solution in
| e e l: ase

bR Saiem o e pe 7 SRS T iR ol A F- 2258

chlbrodestyinytiazigh {@6d, 2 0membl) inl tetraiwdpxﬁuad(%l)wa& -afided

(rgr%tgo%/c:[l o 't%ju‘?fﬁ ﬁlgﬁétgéar'ﬁ%m;ug\%xud}’hﬁner 30 78 '\?9 mmol)

afck doepéitPP reaction mixture subjected to microwave irradiation at 150 °C for 15

m[?rﬁsd?gxé)lge%iﬁc%\(rﬁ%w& %gé gh r[%ﬂ%& S FRINEhbr MRS b RploRRed.

Tive fesulting tesicua ag moptiaddhy flash shiemaisaraphpisivg G 0%séy ethyl

a&tate in n- heptane to give 7-chloro-3-[(5- ch[oromethyl)—([T 3,4}-oxadiazol-2-yi]-1-

Chl 34 thyl 2, 41- oxadi
DRVt B AR SPaen SV AN 11T o e

TH aoitish 6f p&hloro—&-{ 5-chloromethyl}{[1,3,4]-oxadiazol-2-yi]-1-

SateehPayet -mdfl?p@@gﬁa 2ty e o Bl afe O kg plcee

43%jeridihe peBians00. 13y, 110 Amotahy ihegadct@MnnEUfeySmeCWé td n
nﬁé@ﬁ%vt%: il;rétg%fl%g{gt 106’ QC mb)miné. Wh@'r&!‘d{t% %ﬂﬁh%ﬁﬁs ;Sé.‘ﬂed%;)
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40 C for 2 h. The reaction m xture was concentrated
in vacuo and the obtained residue was purified by
eluting with methanol and anmonia solution throu g

WG 200788314t aTM SCX col urm. The mixture was con%%‘?zg?‘sé 496
in vacuo to afford 7-chloro-3-[(5-

sdrthepTeirY @rsiHveliet Jfﬁblrd m(a[tlﬂle %:ﬁhqum agp0.03 mridl] aslhe

tetrah dro ran- 4-
frf(wfwﬁ)e B s anvas, d sored s emgraps phd RS s
(ZRe3dHitionn Methl cayes opmmm{)‘wﬁwdd@hl Thd akeegcreagetit agd

to the method describ 8 af t he
R e N R SR e S TN
hytrédmlovitie s34 @5 4NvHie\AbiiH rEtMﬁrlrlettﬂBBdMH-tlb) | - N- et hyl ami
nol methyl)-([1, 2, 41-
oxadl azol -3-v1) 1-1- (tetrahydropyran-4-yl1) nmet hyl - 1Hin
gohple 18he title corrpound was prepared according to

é hes Ao

W‘*Wmethyl 1H|ndole '
s%pg! 'L(gy’ Pé)t(:giglﬂoaézf g(lsi{hl\ﬂé& B%MM@M&@@@LMMWW&&(@I
clEanva rpias vy et 349%/| - 1H-i ndol e Step A

7- Chiﬁfﬁurénﬂ-i-%eﬁ%ya Féﬁ éth [ ciordla-@uadkpizakiddyirbyitie)-
1%1@{@&5{9@2@ E’S’réuﬁg to E xamplg usxng%%luene—ti-sg]%mc acid
te?fat@)ﬂkcq)yfan& [ thyhésisromsédrydf)oy piex3] Mmbibyidaoairie) (13 9,13
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Tieoeeaivn mextord was tva@wasimdmltmt@@wﬁﬁﬁb@@té@n %@ra%
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tion rou StrataTM SCX
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ylﬂi)detr&hﬁdr@ﬁ@-h_ﬂn mela’m#rdémet hixl 1 indol e (500 g,

RSt AR i

dlmwrcth) n'g(tétcaﬂybl@pmhheﬂ)ndﬂlmmfbledd r(2é>gaﬁpnreo!5lasd Burgess
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,wrﬁdiﬁﬁdrmtdoe G 15-5(rhwusing rovEme s [Qatifizer X PAnn five Raichea. ibe
re%c%tl%y ﬁt].l Q%qé é&r@ nl‘?’?téé&)n]va%uo and the obtained residue was purified

ropvr an- H i'ndol e. 10A m xture

direcihibyolfash BolL(NB-CAPAMAAEE P e;*ufqulw@ oreRigRR|hgs hargingip]
dlﬁtﬂlyg eﬁﬂe%ﬁ@hmp %R:‘)‘nfo?é?ﬁé‘thé{r@@té%él'd Eﬁ?thdﬁd)a (5-{N-tert-

sl e e sl Ghispared a3 Ly Bl 38, (5
y|jN45@{5n4Haﬁdbyé m oW gmrﬁamaf | uor o- phosphate (53 rrg 2.1

ooo f]e? |_.:J)-4 Paz&
1@@@4@&@@ ﬂaﬂ@ﬁtﬂﬁlﬂhﬂ@dd&s stl rred at 15 room-

terrpera ure -
B TS L e e VR i
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A m xture of

7-chl oro-3-[(5-chloronmethyl)-([1, 2, 4] oxadi azol - 3 yl)]

-1- (tetrahydropyr an- 4-yQret hyl- 1H i ndol e ( Exanp
Wi9200808p13C; 500 ng" 1.4 mol ), 25and 2- et hanB‘FHﬁ?%‘?@fUGD“%
(0.5 mM, 80 mmol) in dichloronmethane (3 m) was .
thﬁérgﬁrreer%r 59 ﬁ%cf%égjtidnrrﬁi%reaké%nééntém f/8¢uofihd the ob-

timzer The reaction

taingd %duwa@s sddrsidparmiriete ofirsiadapna P HHRGBMened
rﬁ@cﬁér%‘é&lfd?@fch%ﬁé Eiﬁﬂ y rr%lrdl‘)t érragrm%thﬂambb,&ﬂ% (@ﬁfb 0.018

anmoni a

ution throug Stratalm SCX ¢ gnrr
ol i daigoregeBrna (P g (et fir 2t e P BeFGNGs g6 B e

dﬂéaﬁ%‘ vmré Wa&ﬁddﬂﬁﬂhw sadaslis Aol sotitde (:é(ﬁﬁrl)&ﬂ}m:ld ovér. hdgnesium
|f§f%rtﬁlf§'{egn?’ﬁjotﬁ§, ?(Plgf;rﬁ ég% eﬁﬂ) Vi ”61@ rﬂ?%’]"jed rgsrdléeowas %unfred

ca’ectrngrﬂabieamﬁﬂtmmatd@&tpey elulingwith welsomu@tenarod fitely

reag entrat ed LN

el SRRt R b Rebhftasiit g.048 mmon
aRndo)id. BsIMSt higs. @sui/szmm chloride chloride (20 pl,

0.27 nmol ) and di et hyl am nopyridine (2 ng, O. 018

nmol ) in dichloromethane (10 mM) was left to stir 35

m@ ﬂen‘perature for 16 h. The organics were

21 ' FEed by seni - prep. HPLC
T%%ﬁ@ Q(S’mr!)du nH %a@ f‘ébraﬁbot Lhﬁhgt difyl Roewiaey FEIND:0180®, mR.[UI2Na]’,
as a solid 498.1 mz (M+rH Exanpl e 26
[@bn- (6= %éﬁ@@ﬁﬂﬁhﬂ?gﬁ“@f efficacy and potency at
the human CBl receptor expressed in CHO cells
Chi nese Hanster Ovary (CHO cells expressing the
) receptor and a Iu0|ferase reporter gene

‘ Xh cont ai anI g i JI(l)In/ streptonycr n (50U/ 50 pg/ ml)
%%M#L%nd seeded 10into 96 wel |

Tk ditie sorapouad dres&retp,ar&nif usthgeytidgropandsyifoyt chiwside. EsBAS:RN3.0
final, volu ed overni ght

"Z‘%B@JF %j.'[‘_%[ﬁB & @“ﬁﬁﬁh%ﬁ%@ggl r) prior to assay.
The t est conpound (10 MM solution in

qa]tomﬁlg #Hggéﬂé argi:! lfdll#)@lgr#itﬂe Enl,%ohlldﬁ‘ EMM%EOIQghMﬁg N-

a range-o |ons

Bhe¢DBPmotine isstbed Dfd\hgo(i-ildﬂﬁ@')ne\/\ere added d| rectly to

the relevant wells. The plates were incubated at 37 C

for 5 15h to all ow agoni st-induced expression of the
e enzyne. Under subdued light, LucLite

(RUPShIA-8-[(GRAGKANimE#RIBHatid ibyRsiidRe2-vi-(1.3 ALoxadiazol-2-

manufacturer’ s i nstructi 100 p. 1) was added to .

MMEWM@}@L%d with Top Seal and then

ThB itk drasbuat wae pregaer@raf dimethi/isulfnaylchlotids. EséfiSras 6.0 m/z
countin on th P kard, To (single photon
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del ay) . 20A "best-fit" curve was fitted by a m ni num
um f1 quares nethod to the plot of counts per .

CPS) agai nst conpound concentrat1l on (M to
L s (ST, i d : -
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pEC50 7 7-Chl oro-3-({5-[ (N 12-net hoxyl et hyl y
(N-{ et hyl sul fonyl }) am no] met hyl | -
([1, 2,.4] -t hiadi azol -3-y0) - 1- (tetrahydro-

Wpyeoeno2aikyg | ) met hyl 1Hindol e sNv-,,,-- N 0=8BGI/EP2406/465436

7.1 M 7-Ethyl- [(5{[|\|—(carboxamdo)rrethy1]
é*l-h 7l t1|?])—;ﬁdole—3 carbonltnle

H | nEbd)@hOWy drpthiride (96 nﬁdoé rgraplt) wmﬁzﬂe@ C@FPMI%P giag

| plgegétb Eﬂ mardreP1d é cbc(lé\é &521 M%@P&M&%fw&ﬂom 1-

periclin-

(t(ﬂrthQFO@}’Eﬂﬂ Weawwsm»;pie}%—cfrw?@&w igee (20.0 g, 68.3 mmoal) in

- diEHRRoramhid 0B Yh. LiblbRBg cBrPlete addition of phosphorus oxychloride

the reaction was left to stir for 10 mins before warming to room temperature and
allowing to stir for a further 30 mins. The reaction mixture was then poured carefully
into ice cold water {2000 mi}, the resulting precipitate filtered off and washed with
water. The filter cake was then dissolved in dichloramethane, washed with water and
brine, dried over sodium sulfate and the solvent removed in vacuo. The resuiting
solid was crystallised from diethyl ether to yield 7-chloro-t-{tetrahydropyran-4-
ylmethyl-1H-indole-3-carbonitrile '(1 2.9 g, 46.9 mmol) as a white solid.
Step B: 7-Chloro-1-(tetrahyd ropyran-4-ylimethyl-1H-indole-3-carboxamidine

To a suspension of 7-chloro-1-(tetrahydropyran-4-yl)methyl-1H-indole-3-
carbonitrile (12.8 g, 46.9 mmol} in ethanol (280 ml) and di-iso-propylethylamine (186.7
ml, 96.0 mmol) was added hydroxylamine hydrochloride (6.8 g, 121.4 mmol). The
reaction mixture was warmed to reflux and stirred for 6 h before cooling to room
temperature and the solvent removed in vacuo. The solid was dissolved in

dichloromethane washed with water and brine, dried over sodium suffate and the

" solvent removed in vacuo. The resulting solid was crystallised from diethy! ether to

yield 7-chloro-1-(tetrahydropyran-4-yl)methyl-1H-indole-3- carboxamidine (13.1 g,

42.5 mmol) as an off white solid.
Step C: 7-Chloro-3-[(8-chloromethyl)-({1.2 4]0xad|azol-3 -yl}]- 1—{tetrahvdropvran—4—

ylimethyl-1 H-indole
Molecular seives (5.3 g) were added to a stirred solution of 7-chloro-1-
(tetrahydropyran-4-yi)methyl-1H-indole-3-carboxamidine (5.3 g, 17.2 mmol} in

tetrahydrofuran (150 mf) and the reaction mixture was stirred for 60 mins. Sodium

hydride (2.8 g, 116.6 mmol) was added portionwise and the reaction mixture allowed
to stir for a further 60 mins before warming to 40 °C for 30 mins. The reaction was
then cooled to -70 °C (dry icefacetone bath) before the addition of chloroacetyl
chloride (2.8 ml, 35.2 mmol) dropwise, via a pressure equalising funnel. The reaction
was then allowed 1o warm to room temperature and stirred for a further 4 h before -
being quenched by the addition of water (5 ml), filtered and the solvent removed in
vacuo. The solid was dissolved in dichloromethane, washed with water and brine,
dried over sodium sulfate and the solvent removed in vacuo. The resulting residue
was purified by flash column chromatography eluting with 1% (v/v) ethanol in
dichloromethane through to 3% (v/v) ethanol in dichloromethane. The product
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12 7-Ethyl -3-[(5-{[ N- (2, 3-di hydr oxypropyl )] -

nmet hyl am no} net hyl ) - ([ 1, 2, 4] -t hi adi azol -
3-y01-1-(tetrahydropyran-4-yOrethyl- i Hindole, OH :
WOEZ0pT2RI4BNLIOH 40 6.9 13 PCT/EP2006/065496

7-Chl oro-3-1(5-1[ 4- (N-net hyl ) car box-

c%ﬁ.%ﬁlg'bmaﬁﬁcmg%éi ]3 ﬁfb}lgﬁatseﬁéﬁt ré%éve%luﬁ’]/écuo and the resultant solid

Irazo I OX0- hexa-

re@rmt@haeﬁufr@rfyd@thyi@ﬂwr el y cchiprp- %@ah@mfﬁ9Tavlbﬁhl26iqxa@azoi-
3%@}] - (@tr%ﬁdr@y%lii\lyi)methﬁ 11{ indole (4.1 g; 11. %cﬂﬂas% Rhif@- Sl

(Mlﬂ]@@d@a@ﬂ)m}%{liwL(Itetl(efhilfdroﬁvréﬂ-ﬁf vl}methvi 1H—1ndole

o dheie S s

(tetrahydropyran~4—yl)methyl—1H—lndole (0.25 g, 0.68 mmol} in acetonitrile (2 ml) was
added piperidine-4-carboxylic acid (2-hydroxyethyl)amide (0.24 g, 1.36 mmol) and
‘potassium carbonate {0.15 g, 1.05 mmol). The reaction was stirred at room
temperature for 72 h before being diluted with dichloromethane (8 mi} and filtered
through a 20 g Strata™ SCX giga tube. The tube wa‘s washed with methanol and then
eluted with 2 M ammonia in methanol. The methanolic ammonia solution was
evaporated to dryness. This was re—dlssolved in dlchioromethane washed with
sodium carbonate solution, water and brine, dried over sodium sulfate and the solvent
removed /i vacuo. - The solid was dissoived in dichloromethane and hydrogen
chloride {(2M solution in diethyl ether} was added. The resultant hydrochloride salt
was precipitated from an ethanol and diethyl ethier mixture to afford the title
compound as a 1:1 hydrochleride salt (130 mg, 0.38 mmol). EsiMS: m/z 502.3
[M+H]*. '

Example 20

.rﬁT"—Ch]Oro-B-[(S-{ [N—(carboxamido}methvﬂ—N—methviamino}methv]_}—( [1 .2,4]0xadiazol—3-

. \}I)j—f-(tetrahvdropvran~4~vf)methyl-1 H-indole, hydrochloride salt

To a solution of 7-chloro-3-[(5-chloromethy!)-([1,2,4]oxadiazol-3-y1)]-1-(tetra-
hydropyran-4-yl)methyl-1H-indole (Example 19; Step C; 1.5 g, 4.09 mmol) in 1-

_ methyl-2-pyrrolidinone (5 ml) was added N-methyl glycine amide hydrochloride (1.0 g,
~ 8.19 mmol} and potassium carbonate (3.4 g, 24.6 mmol). The reaction was stirred at

room temperature for 18 h before being diluted with dichloromethane (10 ml} and
filtered through a 20 g Strata™ scx giga tube. The tube was washed with methanol
and then eluted with 2 M ammonia in methanol. The methanolic ammonia solution
was evaporated to dryness. This was re-dissolved in dichloromethane, washed with
water and brine, dried over sodium sulfate and the solvent removed in vacuo. The
resulting residue wés, purified by flash column chromatography eluting with 2% (v/v)
ethanol in dichloromethane. The solid was dissolved in dichloromethane and

hydrogen chloride (2M solution in diethyl ether} was added. The resultant
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ci 77 7.71i1 " 17 7-Chl oro-3-[(5-14-{hydroxyneth
piperid in-1 -yl}m a thy yrethylp
ethyl)-([1, 3, 4] -oxadi azol 2-y1)]-1-(cycl oh T

WOR0BIeHAY1- 1 H-in dol e, hydrochl oride salt RETFE2Q6/G§546
a OH CH 6.9 18

hyérﬁ}l?l%r;}a@ﬁaﬁM%;s%ﬂsé{ﬂ%sé%'ﬁ@b{r@c@ﬂ?@ gﬁé’fﬁn’d the title compound as a 1:1
ryerpedieiibpy sentaryd). Esderyie e SR 1 1YY 2
Example 20A : _ :
7-Chloro-3-{{5-[(N-{ [N—(carboxamido)methv[}carboxamido}methvl)—N—
methvlamfno]methvi}—'ﬁ .2 4loxadiazo)-3-vi}-1-(tetrahydropyran-4-yl)methyl-1H-indole
A solution of 7—ChIoro—3-[(5-{[N—(carboxamido)methyl}—N-methylamino}methy[}-
({1,2,4]oxadiazol-3-yl)}-1 ~{tetrahydropyran-4-yl)methyl-1H-indole, hydrochloride salt
(1.19 g, 2.6 mmol) in dimethylformamide (15 mi) was cooled to 0 °C under nitrogen
and sodium hydride (60% dispersion in mineral oil; 420 mg, 10.5 mmol) was added.

The mixture was allowed to warm {o room temperature and stirred at room
temperature for th. 2-Chloroacetamide (257 mg, 2.7 mmol) was then added and the
mixture stirred for 4 days. The reaction mixture was filtered through a 20 g Strata™
SCX giga tube. The fube was washed with 10% methanol in dichloromethane and
then eluted with 10%'(2 M amrmonia in methanol) in dichloromethane. Thé product
was purified by column chromatography eluting with 5:95 (v/v) (2M ammonia in
methanol): dichloromethane to give the title compound (32 mg, 0.07 mmol). EsIMS:
m/z 475.3 [M+H]" ' '

Example 20B
7-Chloro-3-{({5-( N—f [N—(Z—hvdroxvethvl]1carboxamido}methvl)—N-methvlamino1methv1}-

[1,2 4loxadiazol-3-yl}> 1-{tetrahydropyran-4-ylmethyl-1H-indole
Step A: 7-Chloro-3-({5-[(N+{ methoxycarbonv[}methvi}—N—methvlamino]methvl}-
[1,2.4]oxadiazol-3-yl}-1-(tetrahyd ropyran-4-ylymethyl-1H-indole

To a solution of ?-Chloro-3—[(5-ch1orohethyl)—([1 ,2,4]oxadiézol—3-yl)]-1—(tetra~
hydropyran-4-yl)methyl-1H-indole (Examgle 19; Step C; 1.0 g, 2.7 mmol} in

* acetonitrile (50 ml) was added sarcosine methyl ester hydrochioride (754 mg, 5.4

mmol) and di-isopropylethylamine (0.94 ml, 5.4 mmol}. The mixture was heated at 60
°C with stirring for 18 h. The mixture was then concentrated in vacuo and the residue
taken up in dichloromethane, washed with water, dried over sodium sulfate and the
solvent removed in vacuo to afford 7-chloro-3-({5-[{N-{methoxycarbonyljmethyl}-N--
methylamino]methyl}-{1,2,4]oxadiazol-3-yl}-1 ~(tefrahydropyran-4-yl)ymethyl-1H-indole

" as a brown oil (1.2 g, 2.7 mmol).

Step B: T-ChIoro-3—({5-[(N—{carboxvl}methv!)~N—methvlamino]methle1,2,4]oxadiazol—

- 3-vi)-1-(tetrahydropyran-4-yhmethyl-1H-indole

To a solution of T-Chloro—3—({5—[(N—{methoxycarbonyl}methy!)—N—methyIamino]-
methyl}-[1,2,4]oxadiazol-3-yl}-1 ~{tetrahydropyran-4-yl)methyl-1H-indole (1.2 g, 2.7
mmol} in methanol (20 ml) and water (2 ml} was added sodium hydroxide (146 mg,
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19 7-Ch loro-3-[(5-{4-[(N-{2-hydroxy}ethyl)-
car boxam doThi peridi n-1-yl | methyly
([1, 2, 4] oxadi azol -3-y1)]-1-(tetrahydro- -

wpeoEr2di4y| ) met hy1- 1H i ndol e hydrochl ori de sROTERZRPON}6S496
Nskil\/PNa ClH OH 0 Li ‘

ri"ﬁyll?r e%n 4{% \&%n%]éa?%e%l Wﬁ)i‘frgn% or 2 h. The mixture was

cm)cadilrazabm- \Zéacytlaujld ﬂltefet@hmgly di28 Igﬁt@taﬂﬂSCX giga tube. The tube
“%f—lﬁg%f@él v&ﬂﬁ%z’atﬂgr%l Ghd méPl rBRICEAH W EH 3% afAldhia in A tharld B abord 7-
chloro-3-{{6-{(N-{carboxyl}methyl)- N-methylamlno]methy]} [1,2,4Joxadiazol-3 —yi)—1-
(tetrahydropyran-4-yl)methyl-1H-indole as a pale yellow powder (750 mg, 1.8mmol).
Step C: 7-Chloro-3-{({5-[(N-{[N-(2-hydroxyethyl)lcarboxamidoimethyl}N-
methv!aminolmethvl}—[1 2 4loxadiazol-3-y1}-1-(tetrahydropyran-4-ylimethyl-1H-indole
To a suspension of T—ChIoro-3—({_5—[(N—{carboxyl}methyl)-N—
methylamino]methyl}-{1,2,4]oxadiazol-3-y1}-1-(tetrahydropyran-4-yl)methyl-1 H-indole
(500 mg, 1.2 mmol}in dichloromethane (20 ml) was added di-isopropylethylamine
{0.65 ml, 4.8 mmol) and ethanolamine (0.29 mi, 4.8 mmol). The mixture was cooled to
0°C and 1-propylphosphonic acid cyclic anhydride (50% solution in ethyl acetate;

1.42 ml, 2.4 mmol) was added dropwise. The mixiure was allowed to warm to room

- temperature and stirred for 1 h. The mixture was then diluted with dichloromethane

(30 ml), washed with sodium carbonate solution (5% w/v in water; 50 mi), dried over

‘sodium sulfate and the solvent removed. The residue was purified by flash column

chromatography eluting with 2:98 (v/v) methanol: dichloromethane fo give a

colourless oil. Trituration with diethyl ether afforded the titie compound as a white

solid (269 mg, 0.6 mmol). EsIMS: m/z 462.1 [M+H]"

Example 21
{(Sk7-Chloro-3- ({ 5-[N-(1-carboxamido-2- hvdroxyethvl)—N—methviamlno]methv[}—

11,2 4-oxadiazol-3-yl)-1-(tetrahydropyran-4-ylymethyl-1 H-mdole, hydrochlonde salt

. A mixture of 7-chloro-3-[(5-chloromethyl)-([1,2,4]oxadiazol-3-yl)]-1 (tetrahydr0~
pyran-4-yl)methyl-1H-indole (Examiple 18; Step C; 29 mg, 0.08 mmol) sodium
carbonate (9 mg, 0.08 mmol), sodium iodide (12 mg, 0.08 mmol) and N-methyl-L-
serinamide (14 mg, 0.12 mmol) in acetonitrile {2 ml) was subjected to microwave

irradiation at 160 °C for 5 mins. The reaction mixture was filtered througha 5 g

Strata™ SCX giga tube. The tube was washed with methanol and then eluted with 2
M ammonia in methanol. The methanolic ammonia solution was concentrated /n
vacuo and the obtained residue was purified by column chromatography eluting with
50-100% (va) ethyl acetate in n-heptane, then 10% (v/v) methanot in ethyt acetate to
give the free base of the title compound. H_ydrochlorid'e salt formation was achieved
by the addition of hydrogen chloride (1M solution in diethyl ether; 1 ml) to a solution of
the free base in diethyl ether (5 ml). The mixture was concentrated in vacuo to afford
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74 20A 7-Chloro-3-({5-[ (N P-
(car boxam do) net hyl ] car boxam do} net

hyl ) - N-met hyl ami no] met hyl )- [ 1, 2, 4] oxadi I
ety 3,2 8 oxadi 220l )i

wored7rakigslr opyr an- 4- y1) met hyl - 1H-i ndol e 0J.

0z z * 7.5 20B 7-Ch|oro-3-({5-1(\|\l—111|\|—(2 N, 0.
trbitie Sopound asHL1:1 nydoSiotdeRalt (24 mg). EsIMS: miz 470.5 [M+Nal",

448.3 [M+HT, [cfp™ +3.1° (6=2.75 mg/m! in methanol).

Example 22
7-Chloro-3-[({5-{ [N—cvclopropvlsuifonvl}—N-methviamino}methvl)—( 1,2.4]-oxadiazol-3-

vI)l-1-(tetrahydropyran-4-ylymethyl-1+-indole
Step A: 7-Chloro-3-[(54{N-methylamino}methyl}-([1 2. 4)-oxadiazol-3-yhl-1-

(tetrahydropyran-4-ylimethyl-1H-indole
A mixture of 7-chlore-3-[(5-chloromethyl}-([1,2,4]oxadiazol-3-y1)]-1 -{tetrahydro-

‘pyran-4-y)methyl-1H-indole (Example 19; Step C; 700 mg, 1.9 mmol), and 8M

methylamine in ethanol (5.0 ml, 40 mmiol), in dichloromethane (50 mi) was stirred at
40 °C for 2 h. The reaction mlixture was concentrated in vacuo and the obtained
residue was purified by eluting with methanol and ammonia solution throughasg
Strata™ SCX column. The mixture was concentrated in vacuo to afford 7-chloro-3-(5-
{N-methylamino}methyi)}-([1 ,2,4]~oxadiazb!—S—yl)]—‘i-(tetrahydropyran—4~yl)methyl—1 H-
indole (660 mg, 1.8 mmol} as a brown oil. EsIMS: 361.1 m/z [M+H]"

Step B: Reaction with cyclopropanesulfonyl chloride according to the method
described in example 18 afforded the title compound. EsIMS: 465.0 m/z [M+H]"

Example 22A
7-Chioro-3-[{(5-{N-(N’,N-dimethylsulfonamido}}-N- methvlammo}methvl)—([‘l 2.4]-

oxadiazol-3-y)]-1-(tetrahydropyran-4-yhmethyl-1H-indole
The title compound was prepared according to the method of Example 22 using

dimethylsulfamoylchloride. EsIMS: 488.9.m/z [M+Nal”

Example 23
7-Chloro-3-[(5-{[N- (formamldo)ethvl]am;no}methvl) ([1 2 41-oxadiazol-3-y1}}-1-

(tetrahvdropvran-4-v!)methvl -1H-indole

 Step A: 7-Chloro-3- [(S—ammomethvll -([1,2.4]-oxadiazol-3-y)]-1 -(tetrahydropyran-4-

yhmethyl-1H-indole
A mixture of 7-chloro-3-[(5-chloromethyl)}-([1 .2, 4loxadiazol-3-yl)]-1-

: (t‘etrah'ydEopyrar:-4-y1)methyl—r1 H-indole (Example 19; Step C; 500 mg, 1.4 mmol),

and 2M ammonia in methanol (3.0 ml, 6.0 mmol} was subjected to microwave

irradiation at 120 °C for 20 mins using an Emrys Optimizer EXP™. The reaction

“mixture was concentrated in vacuo and the obtained residue was purified-by eluting

with methanol and ammonia solution through a 5 g Strata™ SCX column. The mlxture

was concentrated in vacuo and dissolved in dichloromethane (1 mi) to which 2M HCI
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7.3 hydroxyet hyl)I car boxam doknet hyl ) - N-
“met hyl am nol net hy11- 111, 2, 41oxadi azol -
3-yl)-1-(tetrahydropyran-4-yhnethyl-1 H i ndol e
WO 2007/023143 PCT/EP2006/(65496

in diethyl ether was added to yield 7-chloro-3-[(5-aminomethyl}-([1,2,4]-oxadiazol-3-
yI)|-1-(tetrahydropyran-4-yl)methyl-1/#-indole (500 mg, 1.8 mmol) as the hydrochloride
salt. EsIMS: 347m/z [M+H]* |

Step B: Reaction with ethyl isocyan‘ate according to the.method described in example
18 afforded the title compound. EsIMS: 418.1 rhfz M+H]

Example 24 : _
7-Chloro-3-[(5-{[N-methoxymethylformyllarminoYmethyl}-{[1,2.4]-oxadiazol-3-yI}]-1 -

(tetrahydropyran-4-viimethyl-1 H-indole

A mixture 7-chloro-3-[(5-aminomethyl}-([1,2,4}-oxadiazol-3-yi)l-1-
(tetrahydropyran-4-yl)methyl-1H-indole hydrochloride salt (prepared as in Eikamgle
23) (50 mg, 0.14 mmol), O-benzotriazol-1-yl-N,N,N’,N-tetramethyluronium
hexafluoro-phosphate (53 mg, 2.1 mmol), di-iso-propylethylamine (51 i, 9.1 mmol}

| and methoxyacetic acid (15 1, 0.15 mmol} in dichioromethane (10 ml) was sﬁrred_at

room temperature for 16 h. The organics were washed with 2M aqueous HCI solution
(20 ml), dried over magnesiumn sulfate, filtered, and the solvent removed in vacuo.
Purified by semi-prep. HPLC (Method i} to title compound (10 mg, 0.024 minol) as a
solid. EsIMS:419.1 m/z [M+H]"

Example 25: ‘
7—Chloro-3-[(5_-{N—(N’,r *dimethylsulfonamido}-{N-{2-hydroxylethylamino}methyl)-

([1.2.4]-oxadiazol-3-y1)i-1 ~(tetrahydropyran-4-ylimethyl-1 H-indole

A mixture of 7-chloro-3-[{5-chloromethyl}-{[1.2,4]oxadiazol-3-yI)}-1-
(tetrahydropyran-4-yl)methyl-1H-indole (Example 19; Step C; 500 mg, 1.4 mmol),
and 2-ethanoclamine (0.5 ml, 8.0 mmol) in dichloromethane (3 ml) was subjected to

. microwave irradiation at 100 °C for 60 mins using an Emrys Optimizer EXP™. The

reaction mixture was concentrated in vacuo and the obtained residue was purified by
eluting with methanol and ammonia solutioh through a 5 g Strata™ SCX column to
yield 180 mg of a yellow liquid. The residue was mixed with trimethylsilyl chloride (63
ul, 0.51 mmol), imidazole (35 mg, 0:51 mmol}), and dimethylaminopyridine (2 mg,
'0.018 mmol) for 30 mins at room temperature. Water (5 ml) was added and the
reaction concentrated in vacuo. A mixture of the residue and di-iso-propylethylamine
('63 ul, 0.48 mmol), dimethylsulfamoylchloride chioride (20 pl, 0.27 mmol} and
dimethylaminopyridine (2 mg, 0.018 mmol) in dichloromethane (10 ml) was left to stir
at room temperature for 16 h. The organics were washed with 2M aqueous HCI

solution (20 ml), dried over magnesium sulfate, filtered, and the solvent removed in
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7-Chl oro-3-[(5-{[ N-net hoxymethyl- 0/CO zr z i3 6.7

fornyflam no}nmet hyl)-([1, 2, 4] - oxadi azol - :
WO 2007/023143 - PCT/EP2006/065496

vacuo, Purified by semi-prep. HPLC (Method i) to afford the title compound (10 mg,
'0.020 mmol) as a solid. EsiMS: 498.1 m/z [M+H]'

Example 26
In-vitro determination of efficacy and potency at the human CB1 receptor expressed

in CHO cells

Chinese Hamster Ovary (CHO) cells expressing the human CB1 receptor and a luci-
ferase reporter gene were suspended in phenol red/serum free DMEM/F-12 nut mix
containing penicillin/streptomycin (50U/50 pg/ml) and fungizone (1 ug/ml) and seeded
into 96 well plates at a density of 3 X 10* cells per well (100 pl final volume). Cells
were inclbated overnight (approx. 18 h at 37°C, 5% CO,/85% air) prior to assay.
The test compound (10 mM selution in dimethylsulfoxide) was diluted in F12 Nut Mix
to give a range of stock solutions from 0.11 mM to 0.11 nM. The stock solutions (10

1) were added directly to the relevant wells. The plates were incubated at 37 °C for 5
h to allow agonistinduced expression of the luciferase enzyme. Under subdued fight,
LucLite substrate (Packard; reconstituted as per manufacturer's instructions; 100 uf)
was added to each well. Plates were covered with Top Seal and then incubated at '
room temperature for 5 minutes before counting on the Packard TopCount {single
“pheton counting, 0.01 minute count time, 5 minute count delay) '

A “bestfit” curve was fitted by a minimum sum of squares method fo the plot of
counts per second (CPS) against compound concentration (M} to chtain an ECsp

value. Table 1 shows the pECsx values obtained for some representative compounds

of the invention.
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3-y1)]-1-ftetrahydropyran-4-yOnethyl - 1Hi ndol e

25 7-Chl oro-3-[(5-{N- (N, AP-di net hyl sul f o- y et

OH 7 0 nam do))-(N-{2-hydroxy}ethyl am no) - ‘
wetdyh)3i{i 1, 2, 4] - oxadi azol -3-y1)]-1- N i  PCI/EP2006/065496

Table 1 7 ]
Example | Chemical name | Chemical structure PECss
7 7-Chioro-3-({5-[(N-{2-methoxyethyl)- E w/\}#/\vo\ 71
(N-{methylsulfonyl}yamino]methyl}- YN O=5=0
([1,2,4}-thiadiazol-3-yi)}-1-(tetrahydro- N
pyran-4-yl)methyl-1H-indole [ ”\\CO
9 7-Ethyl-3-[(5-{[N-{carboxamido)methyl]- s e 6.9
N-methylamino}methyi)([1,2,4]thia- NN \WTNHZ
diazol-3-yD)]-1-(tetrahydropyran-4-yl)- ¢H o
methyl-1H-indole, hydrochloride acid N
salt
. a ’
| 10A 7-Ethyl-3-[(5+{4-[(N<2-hydroxy}ethyl)- 'f\i(\O\Hﬁ\/‘OH 7.9
carboxamido]piperidin-1-yl}methyl)- { .0
([1,2,4)thiadiazol-3-yl)]-1-(tetrahydro- to )
pyran-4-ylymethyl-1H-indole ©
12 7-Ethyl-3-{(5-{[N-(2,3-dihydroxypropyl)]- s N/\\/\OH 6.9
methylamino}methyl)-([1 2 4-thiadiazol- | Noho ! OH
3-yljI-1-(tetrahydropyran-4-yl}ymethyl- N '
1H-indole, : ‘ gj:{
- o
a3 T-ChIoro—3-[(5—{[4—(N—methyl)carb‘ox- ,s\{\N | 6.9
amido]piperidin-1-yljmethyl)~([1,2,4]- N h O:IO
thiadiazol—S—yl)]—1 -(1,1-dioxo-hexa- ' r: -
hydro-thiopyran-4-ylymethyl-1H-indole, & ' CH
hydrochloride salt KQTO
15 7-Chioro-3-([5-1(N-{2-hydroxy}ethyl)-(N- |77
| methylsulfonyt})amino]methyl-({1,2,4]- "R oz
thiadiazok-3-y1))-1-(tetrahydropyran-4- @:’{
yl)methyl—'IH—indole L ]T\C
o]
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(tetrahydropyran-4-yftnmethyl-1Hindole N Cl
Exanple 27 Formalin Paw Test in Mce Four - six
groups of six mice were treated with vehicle and

woR0f1®2#143 0 five 5doses of the test compound pCIER 06065496
(typ| cally between 0.03, 0.1, 3 and 10 pnol/kg),

onT e} é‘th [oto the tailj 6.9
—l?vehl C#Gﬁl%?ﬂ}é\l\g‘fﬁ?ﬂ W s%l i ne; tinj eﬁtqﬂyﬁ vol.umg 10
m / kg)|.piceriis-Tryreatiy il Hakors el _nut es’ | 3t ar
by 20 -yl)‘]’%?c@cfdﬁ%@jrﬁéihyi%ﬁiﬁdbléﬂﬁs q stergd
sub- cyt dneously to the dorsum of @f t hind paw.
| medi|dyérghiefdesialtt or mal i n admi ni §t reat jon t he ani nal
was pliaced in a test chanber 10anfd data acquisitign,
usi ng fa detection device (Aut omat £d Ngci cepti on

=

Aratyset _’W 3 ) s /—\ne sthresTotog 72
ni vérgﬂ?;/ oF'e forch’%b gﬁe ego), was sbt ed,

i ndeps mdl@rrwﬂwrmlnéadﬂ[hhéh@@‘ The no rcﬁ?p&nve

behavi umaer \eouRts
(1i cki %}QZOI'V@? _§ IL%? aﬁh )D hchilng{ act Fbon\s)v
det ect @aﬁtwl‘ﬂﬁr"ﬂﬂ %e two phases of &ption (YaKsh

et al, 2001). The noci ceptive behavit
- 0

19 7-Chloro-3-[(5-{4-[(N-{2-hydroxy}ethyl}- HOH 71
0
carboxamido]piperidin-1-y[}methyl)- : N’\.\L(\Oﬁfm
{[1,2,4]oxadiazol-3-yl)]-1-(tetrahydro- 7 N - oop ©

pyran-4-yl)methyl-1H-indole,
. hydrochloride salt _
20 7-Chloro-3-[{5-{[N-~(carboxamido}- OW/\N 7.4
' methyl]-N-methylamino}methyl)}-([1,2,4]-
oxadiazol-3-yl)]-1-{tetrahydropyran-4- <I§ o

yl)methyl-1H-indole, hydrochloride salt

20A 7-Chloro-3~{({5-[(N{[N- _ }NH 7.5
(carboxamido)methyl]carboxamido}met

hyl)-N-methylamino]methy!}- ' Ny N
[1.2.4Joxadiazol-3-yl}-1- &
N

(tetrahydropyran-4-yl)ymethyl- 1H-indole a \;C\O

N
=]
w

7-Chloro-3-({B-L{NAIN-(2- _ ,\‘r\/x 73
. ek
[ hydroxyethyDcarboxamido}methyl}-N-
| methylaminolmethyi}-[1,2,4]loxadiazol- @EN\;

3-yl}-1-(tetrahydropyran-4-y)methyl-1H- g

indole
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15 between 0 and 5 mn after formalin injection
(Phase 1) and between 20 and 30 min after formalin
i njection (Phase 2). was recorded and nunber of count
WwD@P078a8H3 nouse, conpared to the mean nunber W@é?ﬂﬁ"éﬁ%
for t he vehi cl e treated animals, was cal cul ated. Once

zx_al tresy 7'8?1] E)gé,.: £ B Fprarned, The nmeafy andj g.7
17S.eem Wer e ca Sq ggor Hé'wzjlcht eatmnh/ggap The

percerthmWH@fﬁinP]fm’ihSd)aﬁlb2ﬁb@@dtaﬁ@n usedyt@ 2Bcabeul at e
ED50 va. ﬂﬁq fe%h d?@%@anl effpase| 2. The™'conpound$ of
exanpl|e and” 20 i nhi b{ e nociceptlive
behavi d‘tﬁ"“@?ePhase 2 at an ED50 < /kg. O afns.
1. ‘An|i ndol e derivative having the ene ormul & |
NR3R4 |  wherein 5A represents a »-menberedaromatic
heterdcyclic ring, wherein X1, X2iand X3 are

25 ndep€ denivioB-Keféovdd- dfmegihylwifoo S and, ? ﬁ.O
Cfézo ,

present
or sod: ”aﬁ{i&)ﬁ gglig gﬁg} éCl aI k/l oxy,
hal og¢ nﬂettlﬂﬁfl §]—*P¥36r329|@l)4 tlkyl ; pr

oget Iﬁer wi t h
R3 and ( gﬂé}hﬂn@gﬁmgt whi ch the
are bcnded forma 4-7 menbered ri '

Ng; L&,
(Cl..d4)al kyl or (C3_2)cycloal kyl,|thKe R3\l\l@lj\j’g;roup<~

bei ng |loptional |y substijtuted V\Ath OH, _(Cl4)al kyl-oxy,

|}

tf

AY

(Cl4al kyl t-hio, (C1.4)alkylsulfonyl, CO NR5R6 co OR7

%%gééq7 hal ogen; R4 is CO NR5RG6, CO(P? S02- R3,
0, or COR11l; or R4is (G 4al kyl, substituted

Foimatin BawNRsHB Migey. OR7, S02-'R8, S02- NRORi 0, NHCO- R11,
E&?ﬁrﬁf«d r\%ﬁﬁ d?%ux%gg wgiaélgzeattsim;cmm“cwwmoﬁefoﬂmhwﬁve
dages oF i teH comBgUNGH &/ PiSaIHRIWEY} ‘?orgi r§ %:}Eé’ﬁé’&{’%@?n;he
administered intravenously into the tail vein {(vehicle: 10% Tween-80 in saline;
injection volume 10 fn!lkg). This injection was followed 5 minutes later by 20 pl of 5%
formalin, which was administered sub-cutaneously to the dorsum of the left hind paw.
Immediately after formalin administraﬁon the animal was placed in a test chamber
and data acquiéition, using a detection device (Automated Nociceptioﬁ Analyser
(ANA); Department of Anesthesioclogy, Uni\;ersity of California, San Diego), was
started, independehtly for each chamber. The nociceptive behaviour was measured
as the number of counts (licking, lifting, biting and flinching actions) detected within
the two phases of nociception (Yaksh et al, 2001). The nociceptive behaviour
between 0 and 5 min after formalin injection (Phase 1) and between 20 and 30 min
after formalin injection (Phase 2) was recorded and number of counts for each
mouse, compared to the mean number of counts for the vehicle treated animals, was
calculated. Once Qalues for each mouse were obtained, the mean and s.e.m. were

calculated for each treatment group. The percent inhibition data were then used to

) calculate EDs, values for Phase 1 and Phase 2.

The compounds of examples 10A, 15, 19 and 28 inhibited the nomceptlve behaviour

of Phase 2 atan ED50 <5 umol/kg.




10

15

20

25

- optionally containing a further heteroatom sel ected

from0O, S and 502, the ring being substituted with

-0H. CO NRL3R14, CO- OR2, 507-R8, S02- NRORIMP2006/065496
wo a8,

or NH S02-R12; or the ring being substituted
with (C13)al kyl, substituted with NHCO R11 or

ClaiMig- S02- R12; 25R5, when present, is H or (Cl4)alkyl,
1.@9&30@5‘@&%&1@%‘%&@%& @éhevulFbrn%I (Cl4al kyl oxy or CON

, When present, is Ho
together with R5 and the Nto
forma 4-8 nenbered ri g/
further heteroatom sel

A~

14) al kyl; or R6
s’ch they are bonded
Iy containing a

m 0, S and S2, the.

present, is H or
(Cldal kyl or (C37

; 5R5, when pr esent IS
al kyl, optionally substltuted
with CH or (Cl4 » R6, when present, is H or
(C14) al kyl , opt i o nNsubstituted with OH or (Cl4-
al kyl oxy; R10, when pre§ent ~.s H or (014al kyl 10R11,
when present, is Ror (CI4 |, optionally -
substituted with O—| or (ClA4 al kyl oxy; R12, when
present, is (Cl4al kyl, optionally stesuialuted with OH
Efi C14) al kyl oxy; R13 when present, |s H or
Y" IkyI optionally substituted with
A@émsemnmsmeynmremmmshe@@mc rifjgh é\ﬁ%ﬁ*f&eﬁ% and & gfe
4 0 with the. C atomto
% ’%@%ﬁaﬁﬁ& grgggags bonded forma 5- O
B: mewtsmi'lrbalmﬂfg@r (Gi-0#%the proviso that when Y

%3 20 r SERY further represent H, (G nmalkyl or

(¢ cfggbal kyl . the al kyl %roups bei ng 20optionally
Bub<Ei dalkddCrielyiery, NP9 oxy, (CLA4)al | withio,

ﬁq;z}_)é—}l k;ybg@f@nyl CN or hal ogen; or R3 together

B BORBRBEHTE FHGE SRECBAGS MY CST AR L 8T FoF presored
fa:ﬁh%rmmmba@demged fromO0, S and SO the ring being

A b G i e ket e e opdtios BoAhBpABLAI LAY

With O8t, (€64 JaBloxy, (Cis)alkylthio, (CM)aEkyisquonyl CO-NRsRg, CO-OR7, CN

or halogen;

Re i CO-NR;Rs, CO-ORy7, SO2-Rs, SOrNRsR10, o CO-Rys; of
Ri1s (Cra)alkyl, subst:tuted with CO-NRsRs, CO-OR7, SO-Rs, SO-NRgR1o, NH-

'CO-Rys, NH-SO,Ry,, or two OH groups; and optionally further substituted with

OH; or : .
R4 together with Rz and the N to which they are bonded form a 4-8 membered ring

optionally contammg a further heteroatom selected from O, S and SO,, the ring
being subs’ntuted with CH»-OH, CO-NR13R14, CO-ORy, S0»-Rs, SO2-NRaR1q, NH-
CO-R44 or NH-SO,>-R45; or the ring bemg subs’ﬂtuted with (C1 s)alkyl, substltuted
with NH-CO-R¢q or NH-SOz-Ruz;

Rs, when present, is H or (Ci4)alkyl, optionally substltuted with OH, {C,u4)alkyloxy
or CONRsRa; - _ :

Rs, when present, is H or (Cia)alkyl; or
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25 6)al kyl or (C3-7)cycloal kyl, the al kyl groups

bei ng optionally substituted with OH (Cl-

4) al kyl oxy, (Cl-4)al kylthio, (Cl-4)alkylsulfonyl, CN

Ry tobethegeith RRhdctan hoto vaeic] By rabendeddorns & i4timembaradring

T q . : ) .
Ry e § it er hefyBldpY kol flm © 8'dlybo, BETRLT
windRebtionggtdabstituietiwitR0kANd t he carbon and nitrogen
lf?ltow Eantg@swht '?H'égfﬁ%d re bonded forma 5-nmenbered

_ aéktgierlvatlve of claim1l or 2,
RW%@M areaﬁénu B étﬁr.galkﬁ ,0rXRs318ychalky), obtioraliCRubsButEd with §1H
e indole derivative of claim3, wherein the
CHéPH)?JE e Ais 1,2, 4-oxadiazole (Xi is N, X2 1S 0,

Rs3wh§n Plesert, B Hioit (m@ﬂauqz @btor(aly sikstitkedX@thi QH 8r ((63)-i s
thiazole (X1 is S, X2is CR X3 is N or
a13‘i’3‘3’<2(oxad|azole(Xl is N X2 is N, X3 1S0). 55.

Hhewvhdrdnbentas Hvat(Cygalafl cl ai m 4, wherein the

It ocreke & Lolo 2o Sl R Cofiint FborBb
d{;g]d}dyl S6 '{hg)l ndol e de{| \éat : ve of claimb5, wherein

, i_ona
e Wren gt Coril. SRop Dl BT S L el
FOOVRA Besse At isRifort (Qg @ahet, oplidnallyRSibatitdtet! néth DH, ¢Cwiriatikdyloxy

t he re bonded forma 6-nmenbered ring, the ring
B sbst it ut ed with CO NRL3RL4. 15 7. The indol e

Rieriheat pryeentfis Bl @i dambli oh is sel ected from
R4 together with the C atom to which the CO-NR43R44 group is bonded form a 5-

Or 6-membered spiro-ring; -

with the proviso that when Yis SOZ,

R4 may further represent H, (Cy5)alkyl or (Cw)cycloatkyl the alky[ groups being
optionally substituted with OH, (C14)alkyloxy, (Ci1s)alkylthio, (Cia)alkylsuifonyl, CN

or halogen; or R together with R, and the N to which they are bonded may form a

4-8 membered ring optionally containing a further heteroatom selected from O, S

and SO, the ring being optionally substituted with OH;

ora pharm_ace’uﬁcally acceptable salt thereof, with the proviso that whé‘n Rsis H, (Cy-
e)alkyl or (Cs—)cycloalkyl, the alkyl groups being optionally substituted with OH, (Cs-
salkyioxy, (Ci-s)alkylthio, (Cs-s)alkylsulfonyl, CN or halogen, R4 cannot be (C1-)alkyl
substituted with SO,-Rs. :

2. The indole derivative of claim 1, wherein

R, when present, is H;

) Yis CHQ, Oor SOz,

R, is H;or _
R, together with R; and the carbon and nitrogen atoms to which they are bonded

form a 5-membered ring.

3. The indole derivative of claim 1 or 2, wherein

XiisNorS;
X:i8 8,0, NorCR;
XsisNorO.
- 47



Chl or o- 3- [(5 0- ( N- net hyl )carboxam do] pi peri di n-1-yl
Wprggq'/wﬁl)ﬁ ([1,2, 4] - PCT/EP2006/065496
t hi adi azol -3-y1)]-1-(1, 1- dIOXO hexahydro t hi opyr an- 4-
4y (netidgsle denvaive@lf efaim 3-vaierbigr 0- 3- [ (5- {4-[ (N-{2- hyd

28?%%9% %’]M gégro"i% m%‘ Bgrisi('ge%%i%ﬁyéﬂéﬂ)r an-4-yl ) e

t Hyd,4- iiﬁm‘inagdlal (B4 IS[N X5 lSSbX3 is N}, éhla;zole &)1(1 ||S|S Ii(l-z is CFﬁ )|(3 isN} or
0 xam,do) met hy met hyl am no
| néf‘#]g)fa)d'a(zf)%((gi 13 I\N )é sal(l, % rB).

3] oxadi azol -3-y1)]-1-(tetrahydropyran-4-yl)nethyl-1Hin

57908 ndole ogryasee BRGIRI 4 WS AS YRS (Vs APsbrieadl
etsm‘pgz NPkt or 1.2, 4—thladlazoie (X1is N, X;is 8, Xzis N).
am noi net hyl }41, 2, 4] oxadi azol - 3- yl) 1- (tetrahydropyra.
4- Anet hyl - 1H-i ndol e; 25-
6. 7T'I§1‘F76‘P'%d§ﬂ‘@{"ﬁa pi(alainvg, 2hRREY oxyet hyl Acar boxani doynet h

10 yﬂ@ IS ﬁ el substltuted WBth OH;

2@(’{%‘ 4] oxadi azol -

1-{tetrahydropyran-4-yl)
el 9ndlol e;
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or a pharmaceutically acceptable salt thereof.
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8. The indole derivative of any one of claims 1-7 for use in therapy. .

35 9. A pharmaceutical composition compﬁsing an indole derivative of any one of

claims 1-7 in admixture with pharmaceutically acceptable auxiliaries.
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- 10. Use of an (indoi-3-y‘l’)ﬁe’terocycie'derivative of Formula | as defined in claim 1, in

the preparation of a medicament for the treatment of pain.

"11. Use of a therépeutical[y effective amount of an indole derivative of any one of
claims 1-7 in the manufacture of a medicament for the treatment of pain, wherein
éaid pain is selected from the group consisting of peri-operative)pain, chronic
pain, neuropathic pain, cancer pain, and pain and spasticity associated with

multiple sclerosis.
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