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Process for manufacturing epichlorohydrin The present
patent application clains the benefit of the foll ow ng
w@adoeno19eppl i cati ons FR 0753375 filed on 20 FebCT/BP2008/051951

2007, FR 0755448 filed on 04 June 2007, FR 0757941

filed on 28 Septenber 2007, and of the provisional US

patent application 61/013704 filed on 14 Decenber

2007, the content of all of which is incorporated here
Aryl Darbbgflie PercCycldietyIreide Merivativegt i on rel ates to a

process for manufacturing epichlorohydrin. The present

invention relates nore specifically to a process for

he {ehteR aigles B8 REE L Rane LA ES gbivERRhid ks BhiFGP s
CheraokiteaRécaptor NCCRRYaRd Ehemokine Reeeptbab (OCR-5)f amptotiieir use in the

resins, syntheti.c el astaneres l.yci.dyl ether
weatipgit A Hisetre arhUSoBe R Wik ian PSEHE endpafelonpf monocytes
and T-86lIsS triciudingGhfithrabtoyy dikéddes. Edition, Vol. A9, p.539).
In the process for manufacturing epichlorohydrin from
di chl or opropanol and a basic agent, the
Accoft8hyi¢ fRGRYEMbA AT & art adpstt pRivRIes R sRfIRhd oS forgeRNPasi £d
y saponification of sone of the epichlorohydrin
pharingeetiigallynaacapiablesaliiongradig aeer beraeli on of gl ycerol
and thus reducing the yield of epichlorohydrin. To
overcome this disadvantage, it has been proposed to
renmove the epi®hl orohydrin as soon as it is fornmed by
stripping the [gapfion nedium for exanple with steam
Thi s way ofcﬁfocéeding generates, however, |arge
vol unes of aqueous effluents contam nated by organic
subst ances that

hat is ngcessary to tre fore
di sposi ng ) oy W, YolgnJ .
Appl . Chem_ 4 ei boehngr W,
Kl unpe M and X ir schut z, Wa\ser,
Abwasser, 200( W ssenschaft |M—eH- Techni sche Mtteil ungen

des Instituts zur Foerderun%lder Wasser guete- und
Wasser nengenwi rt schaft e.V.,)2005, vh), 8/1- 8/5). In
Patent US 3,061,615 in the nane of Solvay & Co., it
has been proposed to renove the epichlorohydrin as
Whetshbn as it is formed by extracting the reaction nmedi um
X is ®H} Br RHsol vent whi ch di ssol ves epi chl orohydrin and
o which is immscible with (insoluble in) water. This
nis L\@hZof proceedi ng has the di sadvantage of conplicating
R is $dMectd RERSS3-EHB chhiSalkt ¢ 24 8tHeoSfcicaIkyNIOFIC 58 ReterdFR, C3-C18
that it is necessary to separate and reécycle. The
aryl; obj ective of the present invention is to provide a

R opRbE Pas Fided to it a group B selected from C3-C8 cycloalkyl, C3-C8
heterocycloalkyl, C3-C8 aryl and C3-C8 heteroaryl,

and R and B are each independently unsubstituted or substituted by R1 which defines one or
more groups independently selected from halo, C1-C7 alkoxy, oxo, C1-C7 alkyl, C1-C7
alkoxy-C1-C7 alkoxy, C2-C7 alkenyl, C2-C7 alkenyloxy, amino, aminocarbonyl, carbamoyl,
mono- or di-C1-C7 alkylamino, hydroxyl, cyano, mercapto, C4-C; alkoxycarbonyl, aryl,
heteroaryl, carboxy, sulfanyl, sulfonyl; R1 being itself unsubstituted or substituted by one or
more groups selected from halo, hydroxyl, cyano, C1-C6 alkyl, C1-C6 alkoxy, C2-C7 alkenyl,
C2-C7 alkenyloxy, amino, aminocarbonyl, carbamoyl, mono- or di-C1-C7 alkylamino,

hydroxyl, cyano, mercapto, C,-C; alkoxycarbonyl, aryl, heteroaryl, carboxy.
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manuf act uri ng epi chl orohydrin from di chl or opr opanol
whi ch does not have these di sdvantages, while
w@e@saowdng a hi gh epi chl orohydrin sel ecti vit ypCT/ER2008/051951
i nvention hence relates to a_process for manufacturing
epi chl or ohydrin conpri sing fRe fol | owi ng steps: a) in
a liquid reaction nmedium a m xture of
|, 3-di chl oro-2-propanol and 2, 3- dichl oro-1-propanol,
For the avbideaicet dfeloubB3thdi tehholisie@ bplowEan td be anderstood $o have the following
| east 10 % is reacted.with at.|least one basic
meaE'&ﬁ'BUﬁH%hq\m%%S?erﬁgie?%fpﬁf’%ﬁmﬁfag?%hydri n and a salt;
and b) at |east one part of the liquid reaction nmedium
fromstep a) is subjected to a settling operation in
The {giincJpwet - MBSR £eT8 TGS BrANiEIAAIGAS 6 PP HBRES BFORgUnd or
radicaPviEin hafy Daysitahdhedtdr GhbM@ShéPRitiauR &dandlintingingar darigdn dtbms.
reaction nediumfromstep a) before the settling
operation and a second fraction containing nost of the

A lowéH dikygiceB MBS Biahahdte dnbnEMR) Bradyblicddnd Ehtdieae td PRarbon
medi Um from step a) before the settl| ngl operation are
?7

atomse pEsfereRlY .1 tprt Gt @eMsoopRealY CBIPRERENIE HEM @XgsmRIgINethyl. ethyl,

propyd bt} %Bﬂfp?l?%ghﬁll, Yérlidry Rty 8esl 2l me@PRtspyl he m xture
of I, 3-dichloro-2-propanol "and 2, 3-di chl oro-1-propanol
Wi th the exclusion of any ot her conmpound. The

i ! . ipel .
A Io?ﬁ‘éﬁllgcg(?tg,%@rmg{f’ﬁ% bPafncE&g oﬁ@rﬁ&grl\&feggé?ﬁ? doﬂtaur%n‘Pltot ‘,ﬂgﬁ%oﬁ’fatoms,

e unaerstood to nean or nore
preférably 18P 6t daebapatemns o Lowgtalkexygepesentswior ekamels: methoxy, ethoxy,

prop‘é?ﬁ%@#d&?&séﬂgﬁé@t itg?f)ﬁtoﬁj orttgﬁiaffﬁ’lﬁ&(\? n{h 1B nRaes eP

I ng operation. | as been
cyclehlieytary end ¢yelbalkyl whaer alkyloxie di chl or opr opanol used,
the content of |, 3-dichloro-2-propanol is at |east 10
W% it is possible to carry out the
A lowlerhaficenec hikemyil naglkemoxyegict isrbraniied or eslsrapevast and contains 2 to 7

t enper.at ur, eS| ' [t d [t
cancb T IR ST e O L0 Bl A e Br ffbehiparoon
doulds bsadhnL@ageridikeins, ibaenaldenyl bebevec alkdnloxyrepigpsents [fgr example vinyl,

reduce t econdary reactipns [ are the origin of
proet B aib D aT s BPPet 87 koBlRnd Hopitnd bk e reniglrbrs
process. Wthout wishing to be tied to any one
theoretical explanation, .i.t | |i eved that these
In i epenb BogEare b SRR Iontaife S Thsdenty &0 PIOky AHeBvigey
alkyR\3&61 tarbbiyl Odtc tdheorhpdss thel RLPhOr Containipgmemold3REE e ¢ thioalkoxy,
_the reactjon of deh}ldrochl ori nation bx t.he basic
thioglksnyisehd Mo Y niIocglRaRY A §WBhejte. SHRN g 8¢s

according to the invention,

Halo or halogen represents chloro, fluoro, bromo or iodo.
Aryl represents carbocyclic aryl, heteroaryl or biaryl.

Carbocyclic aryl is an aromatic cyclic hydrocarbon containing from 6 to 18 ring atoms. It can
be monocyclic, bicyclic or tricyclic, for example naphthyl, phenyl, or phenyl mono-, di- or

trisubstituted by one, two or three substituents.

Heteroaryl is an aromatic monocyclic or bicyclic hydrocarbon containing from 5 to 18 ring

atoms one or more of which are heteroatoms selected from O, N or S. Heteroaryl can be
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with respect to the classical processes using
stripping or solvent extraction which renove the
wepioghbierdhydrin as soon as it is formed, nentPONEPRYS/051951
be made of: (A) a | ower steam consunption, and
therefore an energy saving;'@B) a reduction in the
equi pnent size; (C) a decrease in the volune of the
aqueous effluents to be treated; (D) the generation of
monepibﬁhbﬂﬁ?ﬁ]ﬂdfh Preférab@dha@mp@lshé bogcm Wéibrohtomay Higtetdef represents,
wi thout further treatnment, |ike for instance a .
for epab gy B HE0M. F-GOHEI dH P LA RSy B D reBtieyh
benZofrabf) SoedRBEyrahy Wen@bthRBYLPVIS i ahyilt dydids|, thisFolyI Nox&blyk isoxazolyl,
. and poor in total aqrganic carbon which nmay be used for
triazplyls tediagelylaBY'8glK, iMidadodbithignysthiazgivh ddelewary! plsoripgiudes such
subsBfREERRlicarcording to the invention, the part of the
reaction nediumfromstep a) may be subjected to a
treatnment prior to the settling operation. This
CyclbAIRA 858 I8 Y n%oc,rlﬁ-scﬁ'rlri%_fcﬁghw?&&@@ﬁ #hicAMSayHe saturated or
heating, of cooling, of dilution, of addition of a
unsaieiated eontairiog frPoB ©f 1 SaindRiPEs coigpBaliv froandito 6 ring atoms.
I; d ; t L sl .
Oyl AR R e Ao S8 b Sptling) STk TeBbpire "By Shampie
cyclapaenyt, ayoleputyh ayagrenbhadricyclphexybnthe eydaatkypeay opfionay be
subéiiﬁﬁ‘&ii on nediumfromstep a). The anmpunt of acid
conmpound added is generally such that the pH neasured
in the part of the reaction nmediumfromstep a) before
Hetetrgcic%gfk%ﬂepl%sgﬁg.raarlhbr? - 8i§opﬁi%¥§i€'?1¥ ro@gl%ogavh%ﬁcrna)‘?bg |§|aturated or
nedsurenent requires that the reaction nmediumin
unsajuratid @ vdgciwedritains bne edmotd, phefsrablyemmefto timee thieteroathms selected

I,C @O0 nd sti , i [l r t.in f
from e B SO FREATRLG bontpS heGRRh B B BemakbEg, FAf iey®
hetecqogclatlkgris intendag alslodo dfclygiedosdd svgl @faiget Iheteobgydioatkyl groups such

rolysis react.i resulting in a | oss of
as 32&8@&‘%’%\7?@"’%@23?%“@ ound may be chosen from

organi c and i norganic acids and m xtures thereof.

| nor gani c aci are preferred. The expression .
Pha AR HRIY coRAaPE PODieR et GhtieT” REARUSES M ArefATATtible by
solvdlfigs BPLRfH bRy<ielegicl Congifdistonhé fre@cRmoRyIdIRarst to@mda (I). Such

such as hydrogen chl ori de ul phurjc acid

S hosphaori c
ester g forRKaRpIg OWaLalkY! ealess bivsh By amesd or SV beSiere), GAray-lower

alkyPEHUS9 USCIP 84 thel @Ryl mBMT eden n@ﬂ%b?{{iodlé_r alk§| dut&rk @sdchiths the 4-
an aqueous sol ution of hydrogen chl ori de being nore

nitrogXyduBfl E88N- I n t he process according to the invention,
t he di chl oropropanol from step a)

Referring to formula (1), preferably X is NH.
Preferably nis 1.

R is preferably selected from unsubstituted or substituted C3-C18 heteroaryl optionally
having fused to it a group B selected from C3-C8 cycloalkyl, C3-C8 heterocycloalkyl, C3-C8
aryl and C3-C8 heteroaryl,

R and B are each independently unsubstituted or substituted by R1 as defined above.
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may be derived from several processes such as, for
exanple, the allyl chloride hypochlorination process,
wo bwsab19yd al cohol chlorination process, the gPGLEPDNS/051951

hydr ochl ori nati on process, the
2, 3-di chl oropr opi onal dehyde~ Hydr ogenati on process as
descrlbed i n docunents WO 1997/48667, US 6, 350,922 and
US 5, 744, 655, the 1, 2-dichl orethyl ene hydrof ornyl ati on

Ris ﬁfo@@ peSerably dfis£dyi, h‘é@ddlhﬂ kg R Ayl Wen2&kdny| 864094, 7-tefrahydro-

di chl or.oacet one enat i rocess as descrlbed
benzciirapy AEHSR S CURILSHOIIAS SPBStded PN o0 ds DA REPve.

2, 3-di chl oropr opi onal dehyde may itself be obtai ned by
~chlorination of acroleinand/or drofornyl atio

R is yetmefieqriesranbt pRrzeheas wakh és P’E)%’é’s"theﬁ'dH@HEﬁtt%tnggy R1 as defined
abov&, 860, 146 and WO 2005/1 16004. 1, 3-dichl oroacetone may

itself be obtained by chlorination of acetone and/or

by brom ne/chl ori ne exchange starting from
At B 8 Ay S 5EF T B e Rk ectlo ta group 8
seleegfpd Homed363p ayeloalkyli 8-(khetaracyeioakyl pe&Hyd aa'weend C3-C8 heteroaryl;
R R R T P e LRy R o e above

and/ or be obt ai ned by chI orination of acetyl ene.

v e -

Yet r%‘SﬁehyljeFe?%o% kbzltééh%?ld r%? gg&rﬁﬂgdr&g &Fo rgré@r ﬁ] ?/asclhscase, Ris
unstmfsnﬂw;anmnsabsmmed asrdeﬂleecbabovand even coal, such as

described in "Industrial Oganic Chem stry, Third,

Conpl etely Revised Edition, VCH 1997, pp. 93-98".
Prefdrréd corbpamoaoéfaomelanteye:be obt ai ned by brom nati on of

acetone, as described in docunent WO 2005/1 15954.

€ I

OB EBN e le >kl it M SRR (55 -4 oy
methpi-pipghiding, yl)alemqu}cmeayl}-amldn‘ i sopropanol and/ or

deconposition of cunene hydroperoxide as described in

d |aI Third
oD T SRRy PR DleerS L s YR gz gss 454
hydrbxy- Bhﬂﬁtpﬂ@mnama‘cwpemyn@ytlohéﬂye anfigent i on, at | east
one part of the dichloropropanol Is preferably

b b b I
e ot sy Bk srnn gl REmOPatEes 4 gmvoron->
metm}nb@endia 1ay1pletaylmymmhixwwnﬁds ng agent and/or by

reacti on between allyl al cohol and a chlorinating

d/ [
AR AP H P Aol e e SR i s g e g aR 45 4
hydrakydeDﬂietbw pipzdidink B 1)-belyIMegtloHsxg dintid or oet hyl ene and a
hydrofornylating agent and/ or by reacti on between

4-(6- he%hoxy pyr| ?I?nt no§<y)ali] |9| mdolé/ 9 oxy%c:I angd &gﬁyrgroxy 4-[2-((3S,4S)-4-
hydroxy-3-methyl-piperidin-1-yl)-ethyl}-cyclohexyl}-amide

4-(4-Ox0-4,5,6,7-tetrahydro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {4-
hydroxy-4-[2-((3S,4S)-4-hydroxy-3-methyi-piperidin-1-yl)-ethyl]-cyclohexyl}-amide

4-(6,6-Dimethyl-4-ox0-4,5,6,7-tetrahydro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic
acid {4-hydroxy-4-[2-((3S,4S)-4-hydroxy-3-methyl-piperidin-1-yl)-ethyl}-cyclohexyl}-amide
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In the process according to the invention, the
di chl oropropanol is preferably obtained by reaction
whedmsaeroyl ycerol and a chlorinating agent andPOI/EP3008/051951

reacti on between allyl chloride and nore preferably by
reaction between glycerol and "a chlorinating agent as
described in Patent Applications WO 2005/054167, WO
2006/ 10031 1, WO 2006/100312, WO 2006/100313, WO

4-[(SY00E/, 3Dy dirb-ban2o2004Y6 B4/ HiiHmxy M- 0lo6&-2-88b&ylic\aid {4-hydroxy-4-[2-

6/.100317 006/ 153 2007/ 4505,
(35 B0 DO B BRR g St Y IR R AR
2006/ 106154, WD 2006/ 106155 and FR 06/ 05325, all filed
4-((R 8)-BiMethenye2, BidiHGdtorbgnzBfuran-8-irhethpr et mdalecd catbogylit acid {4-

v BT GRS Aol o8- SBELDABEeRY 7 SAET GOt amide

gl ycerol and a chlorinating agent, the chlorinating
4-(4<’hmhlthym’eelfzeﬂuedﬁ -J-ylmwsih@iyns HAydsloQerarisd)ylis acle {4&bgdroxy-4-[2-((3S,4S)-

ey GRS b S b B0 A b 1 n the 1 or m of

gas or an aqueous solution of hydrogen chloride or a
4-(4J6+-Diit UG re- b@hzctfbmntwlmemce@)enabmdoie 0-dattsox iy i {4-Qyitoxr4-9-

(eSS SeLREP PR G AT R AR | or

renewabl e raw materials. It is preferred to use
4-(5@HEremehzefbtani Hechettioxy)-1 ienewsb D eartixglid A {4-Rydbyce(D((3S,4S)-

e obtained during
4- hY?hFPéV%dH%‘?@?'B?{ ’b?# Igy%gyc&hpéyqa%/m #&get abl e or ani mal
origin, such as saponification, transesterif cation or
emyéih@lyyﬁdrﬁorumgzgmahoﬁ)-p BlFlhdicﬂel-IZafdrb/o@bkfc aad L{ehlgdir?qant-(@s,%)-
i.ne n nversi on of animal fats.
4- hyﬁ%ﬁ’%@?‘eg‘éﬁ 'P%’lﬂ'rébjTy)) ‘%W?%&g’eﬁﬁiﬁ@ldﬁl may be obt ai ned
during the manufacture of biodiesel. Another
4- (6¥Ellﬁd fqunaéﬂuvargsuymémh@(ygh qunc?é ZF?de&@IicD@di@i{ﬁﬁy’drdiéy-hw(@S,4S)—
atty aci act n the process according
-y A CRDT | DH S LR FaRE 1oy be
di chor opr opanol extrinsic to the process according to
6Idwdprbp6;mﬁetﬁdsuy BeYk£H3 §intdthoXypRHORAEIe|2-@irbékylit %¢id{4-hydroxy-4-
$WE ession "recyc di chl or opr opanol "
[2- ((?§ 4§hdé}y§f%t§ 'E“St @HGW”&ﬂTy&r%m'b%ﬂmw%?@ i€has been
separated in a step subsequent to step b) in the

4- [64@2%@ HEEQ)- sérwfdrénxatwnemw]nlmmda@@ ¥érb6Xylib asidtiaeRdroxy-4-[2-

een recycled to ste process. The term
(38 “’é&t“r Y- %F@H}%P@ﬁf*%&nﬂ) ethv'& CM@%&% -3B¥% 0 nean

di chl or opr opanol which has not been recycled in the
4-[6 RIFEDEEMe P dhélﬁyltéihéﬂ?-bélﬁﬁtﬁlﬁ\hh@ylmbfho&ﬂﬁ HMrRISRSS-carboxylic acid

according to the 1nvention, the extrin
{4-hygirery- 6—,{%—8(,3@@@1 -hydroxy-3-methyl-piperidin- 1-yl) ethyl] cyclohexyl}-amide
4-[6-(2-Isopropoxy-ethoxy)-benzofuran-3-ylmethoxyl-1H-indole-2-carboxylic acid {4-hydroxy-
4-[2-((3S,4S)-4-hydroxy-3-methyl-piperidin-1-yl)-ethyl]-cyclohexyl}-amide

4-[6-(3-Methoxy-propoxy)-benzofuran-3-ylmethoxy]-1H-indole-2-carboxylic acid {4-hydroxy-
4-[2-((3S,4S)-4-hydroxy-3-methyl-piperidin-1-yl)-ethyl]-cyclohexyl}-amide

4-[6-(3-Ethoxy-propoxy)-benzofuran-3-ylmethoxy]-1H-indole-2-carboxylic acid {4-hydroxy-4-
[2-((3S,4S)-4-hydroxy-3-methyl-piperidin-1-yl)-ethyl}-cyclohexyl}-amide
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content in the dichloropropanol is generally at |east
40 wt % preferably at least 80 wt% nore preferably at

wo e@stio®0s wt % and nost particul arly preferabl yPet/EP®ag051951
95 wt % A dichl oropropanol essentially conposed of
extrinsic dichl oropropranol -Ps very suitable. In the
process according to the invention, the
di chl oropr opanol generally contains at |east 300 g of

4- {6J[(S$('ﬁét@hly@|’focfu%nm QIR@@Pbéﬂﬁﬁ)flﬁﬁn-@l-ﬁlhb@lb?ﬂ[ﬂil&ﬂ@e& wmxyllc acid

i cal at |east 40 eci al | a
{4- hyfzg@(ygc} Qg((3$ ﬁS}fﬁﬁyd@ég é%smgt[hyq @gqulrggtyl)gqthydf/cyclohexyl} amideamide
particularly at |east 900 g/ kg, and preferably at

4- (GJFQ@% b%f@éh@-ylrﬁbﬂh&xﬂmn Ridbled-carboxylic acid {4- hydroxy-4 [2-((3S,45)-4-
3-di chl oro-2-propanol in the dlchloropropano 'S

hydr@gnmtlvagﬁrl%gryl gy rrgenay! a8l | y at nobst 960
g/ kg. Contents of 925 , 930, 935, 940, 945, 950 or 955

4-(7 B S xGHRNBSHU AnCIL ik o xg R MM ERd sRéLb-catBoxiy it a?dldifh QQﬁ§*M-F2 -((3S,49)-
to use a dlchlorogropanol conposed essentia

4-hygrozy-gireethyrRieeridiy bybeel-ayRlopee/ indBidess accor d| ng to
the inventi on, the extrinsic dichloropropanol has a
4- [2Jg3Me g ph@@yl etﬁo%v]ﬂ PLipESle 2~ Hreeane hcig (h§droxy-a- [EJZ'@S 4S)-4-
| oro-| - ﬁanol content which is generall

hydfP’é/a%T“qy“Yi PPe“ﬁ'f‘eﬁé alhy-cuglohexydemide3, nore
preferablyat |east 0.66 and nost particularly

4- [2483 ﬁfeﬁ’fo@(?Jp)ﬁeﬁW) -8 1#1-indBbD- éaabd»@m §c‘a¢m?&loky~442 (B84s)-4-
rocess accordlng to the invention
hydrext-3 @eéhwlﬂp@ﬂémsﬂ -di-ethybeyc! wpﬁ%@ﬁwe content to the
|, 3-di chl oro-2-propanol content in the recycled _
4-[2 @4 Méltmfx%he@ﬁﬁ&ho*ﬁ-mﬁﬂe@ald aarbd»@/h@éc.a @-ﬂy&r’@k?—4¥[@1((3@,48)-4—
observed in the extrinsic dichloropropano i's at
hydrpgagmedirpiperidintthd)-elayi-evclohaxydi@igrar t i cul ar
enbodi ment, this ratio is greater than or equal to

4-[2- @z %thd‘xg?fpyhalﬁlsajbC@chSiﬁm-ﬁihd&tB@Dcé?bo@ﬁ@ aéldg&hgdrlax@-m!2i(@s,43)-4-

speci al “cases dgreater "'than or equal
hydrpxy-grengdnyl-pinegdis- %Hhﬁth&lﬂ CM%XYB@W!@? particularly |ess
than or equal to 8 preferably I ess than or equal to 5

4- [2-%6;%%%9?%&5 %f%f étﬁgxdq "’l?ﬁﬁd&@%cérb@%h@écﬁ%ﬁbdr‘o?y 4. 1243S 454

hydroxy53-metisy)-piperidin! -g)- aﬁﬁ\dllﬁygo%ﬁxél}ﬁml@@ cularly
convenient. In another enbodinment, this ratio is

4- [2-%6 %ﬁrﬁg(%/tb@ﬁ%f&r%n -FYIRERLARL 13H %Sl@@&arbbﬂﬂc%ud?ﬂ%ljr&? 4-[2

ratio 1s 1h general |ess than or equal
((3S B30-4- lydmﬁa@@tmlsplyemcg@é »tl)ri%thylb¢yCé2§\@avl} 8@ide00. | n t he
process according to the invention, the reaction
medi um may contain water. The water may be introduced
Accasilin t¢ heedirchdspedinf dpaingéntionrtherkeiis praiied a doenpoandof formula (1)

for u%% gg %[})t hﬁ&geh %’eﬁ ?rthé’ pFJQ/%n% Elm%rli&%'ii&r\) gpf?!eatr'n%ln%lj é’nealﬁtgimmune

or inflammatory disease or condition.

According to a third aspect of the invention there is provided a process for the preparation of

a compound of formula (l) comprising reacting a compound of formula (l11):
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content introduced by the dichloropropanol and the
di chl oropropanol content is generally at least 5 g of
wowrdosnhtegs preferably at | east 20 g/ kg and noSPCT/EP2008/051951
particularly preferably at |east 50 g/kg. This water
content is generally at nost 7850 g/kg. In the process
according to the invention, the liquid reaction nmedi um
may al so contain carboxylic acids. These acids may be
introduced with the dichl gxopropanol and be such as
t hose nentioned as catal ysts for the reaction between
gl ycerol and a chlorina%¢ﬂ§*h@ent in Application W
2005/ 054167 in the nanejof Sol vay SA or such as those

menti oned as catal ysts £Qr the reaction between a
pol yhydr oxyl at ed al i p \ on and hydrogen
0 '8

chloride in Applicati
those nentioned as catal§Stsxfor tbr"reaction between
gl ycerol and hydrogen chloride in Application W
2006/ 020234. In this case idllfoint, the content of
carboxylic acids relative to the sumof the content of
carboxylic acids introduced by the dichloropropanol
wheegittRt isd ai 2 Bh-6iy afisyb@anp) wihom cempoundsoffemeuwlaliMy | ess
than 10 nol % wusually less than 3 % preferably
| ess than 0.1 nol % and nost_parti preferably
| ess than 0.001 nol % M probless A¢EOHd ng to the
i nvention, the »@ -on ned may al so contain
m neral acids such a gr exanpl e, rogen chl ori de.
These aci dsmay be introduced by the dichl oropropanol.
The hydrogen chloride conteritVirel ative to the sum of

t he hydr.ogen chl.oride ntent jntr. e the
and [P Seufian o e b BHE B Shtene 1 s
generally at nost 50 wt% ususally at nost 25 wt %
The prozkes abthg irtentiwsis effevticthimnchvensongbaranneul ar | y

preferably at nost 0.01 wt% In the process according

Tre bEaF it Do Esnirecioh BTt by T venienty

effectpd b remcthy thel atidwith thegamnine iratbegsesehbe 9Ecaupljagiagents, for example

ot R Srep iR ey P suiedit SegLh ke argipe i the

presered i £codliig agent susmao eidBBPCOpanedi ol , gl ycer ol
esters, nonochl oropropanedi ol esters, dichl oropropanol
esters, partially chlorinated and/or esterified
gl ycerol oligoners, aldhehydes, acrolein,
chl or oacet ones and especially 1-chl oroacetone. The
The @ppiopriste@onipbase otformoala s mzgl tat pregared at liesaibadaleldwigccording to

the r%ggttmennstchgrfne%r, %r‘?wl f—hydroxy—1H—indole—Z—carboxylic ethyl ester, which can itself be

prepared as outlined in scheme 1.
The compound of formula (IV) may be prepared according to schemes 2 and 3 below.

The compounds of the invention can be recovered from the reaction mixture and purified in
conventional manner. Isomers, such as enantiomers, may be obtained in conventional
manner, e.g. by fractional crystallization or asymmetric synthesis from corresponding

asymmetrically substituted, e.g. optically active, starting materials.

The starting materials and intermediates are either known or can be prepared according to

known methods or analogously as described in the Examples.
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conmpounds i ntroduced by the dichl oropropanol and the
di chl or opropanol content is generally at nost 100
wa@tdogiiopoef erably at nost 50 g/ kg and nost parpCTEPRNS/HS51951

preferably at nost 20 g/ kg. In the process according

to the invention, the basic'@dnpound fromstep a) may

be an organic or inorganic basic conmpound. O ganic

basi ¢ conmpounds are for exanple am nes, phosphi nes and

amoni um phosphoni um or ar soni um hydr oxi des.

| nor gani_.c hasi c _canpounds_ ar referred. The .
AcoRip a8 ST SIREFUIG MUSTISOEIE S PEov IR sotosae cbiainakle by any
one SPIFBABBUS mehticHeddRodetsegont ai n a car bon- hydrogen bond.

The inorgani ¢ basic compound may be chosen from al kal

and al kal i ne-earth netal oxides, hydroxides,
Accéraing 0 atieh aspyA P BRNERHIBA RS is Rovaed alpRrmaceutical composition

hydrogenphosphat es and borates, and m xtures thereof.
compiising 7 camgowndel fpmenia ) trasseeiationwithy apharprapytiellyiageaptable
dilue™i 6r &4rgéerred. In the process according to the

i nvention, the basic conpound nay be in the formof a

liquid, an essentially anhydrous solid, a hydrated
Accocreang% a%&tﬁgé’fé&yéf AOHVRRtSH GRR ﬁ?&)i(ﬁéd‘ t@@ u8& of'B compound of

agquéous and/ or organi c suspension. The basic conpoun
formuta (briethe mbnyfattire ¢fea medisamEntior essiartbe Heatynent bf/ar autoimmune or
inflatdiSly eB¥dbpLEHiRAl I d. an aqueous solution or an

aqueous suspension. The expression "essentially

anhydrous solid" is understood to nean a solid of
Acodfinto b 18y Bhodt? Bl R iniehb ed Mo Qa9 Hiynddorfhiniting
chemuokiee meeperadr ipadregisagelanteors aeph seducmglinftgngatiorhie a subject in

XPI ess] " hydy e : od tQ. n .
nee €GN e 8ne AL FRATR s Bn B B Ao i s f g effective
amoanitofat comystund @0 faghkep, ()pr ef erably at | east 50 g/ kg and

at nost 650 g/ kg and nost particularly preferably at

| east 130 g/ kg and atnost 630 g/ kg. The hydrates which
Accélteingtte af @ighth iﬁsmé’ﬁ'lt ofahé Mvenidn mlekwts @fﬁﬂa&g\/& mbgmaif tn’f(ijaating an

nore water nol ecul.es are exanples of. rated solids.. :
aRAIOD 6 ST EO BB S QLB G R0 5P GieT ( Séid subject
an efELIRRUMMGLRL Bf 4 06mpdUrkl FFe¥hAIM (). the aqueous sol ution

is generally greater than 20 g/ kg, preferably greater

than or equal to 70 g/kg and nore preferably greater
AgehtB @ tHY in@stiah may bkSfteS4rkd by Phocessenéastibbspaener al Iy

| ess than or equal to the solubility of the basic

solid in water at the reaction tenperature of step a).
ExPeigeENTRaL s aopompound is used in the formof an

aqueous suspension, its content in the aqueous

suspension is generally greater than the solubility of
Abbreuiations:

BOC: t-Butyloxycarbonyl

Boc20: Di-t-buty! dicarbonate

BuLi: n-Butyl! lithium

DCM: Dichloromethane

DEAD: Diethyl azadicarboxylate
DIEA: Ethyl-diisopropyl-amine
DMAP: Dimethyl-pyridin-4-yl-amine
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basic solid in water at the reaction tenperature of

step a), preferably greater than or equal to 20 g/ kg
waeastomes pref erably greater than or equal to FOr/gPiogs/051951

This content is generally less than or equal to 400

g/ kg, preferably less than 380 g/kg. The preferred

basi ¢ conmpounds are in the form of concentrated

aqueous sol utions or suspensions of sodium hydroxide
DMFOr caNmN-Dim&iglfersiatgider in the formof purified

caustic br| ne, The sodi um hydroxi de content of
DM ut PopReh H?“@ﬁ@'ﬁen& ons of sodi um hydroxide is

EDCgener @-bindfBahinb-grosn-&thyl &8k diiin@ie deddrtbriggsual |y
greater than or equal to 40 g/ kg, particularly greater
Ethef'han Bthosya®ANeo 60 g/ kg, in nmany cases greater than
EtOI9r eqpfanbo 100 g/ kg, and preferably greater than or
equal to 120 g/ kg. This sodi um hydroxi de content is
EtO@%neréP‘PtFﬁlC&%thY't@&F?rm equal to 300 g/ kg, commonly
Hc) ess HP%CHBH@QH@' to 250 g/ kg, often less than or
equal to 200 g/k and advantageously | ess than or equal
HOEtTo 1656@?W@20€b1@tents of 125, 130, 135, 140, 145, 150
Lanand 1?@1%‘&%&5&{1 f.’dleCU| arly convem ent. The
expression "puriftied caustic brine" here neans sodi um
MeCQir:dr obdetr@nehi ch cont ai ns sodi um chl oride such as, for
anp duced in a diaphragmelectrolysis
Nao%?oceggq'u#h‘gfd I'um hydr oxi de content of the purified
NMR:austﬂMdjhylmerrolsilrgéfmeal ly greater than or equal to 30
/ kg, I eater than or equal to 40 g/ kg and
IDd/di;’mre ggléaﬁgragﬁcxé)r%éater than or equal to 60 g/kg. This
RT: sodi urnonytngperaterecontent i s generally | ess than or

qual K pr rably, less than .or g
TeThs " o Pig R P ML BT el BB R ROu P B or s oms
t-Bu@Hkg. ZME&hsﬂqwbpamZ;hll oride content of the purified
caust rine is generally greater than or equal to 30
THFy, kg,er)tlr%? 8F°§ &) greater than or equal to 50 g/ kg and
TLChOr € mhlaﬂ@reabhmm@gagmythan or equal to 70 g/kg. This
sodi um chl oride content is generally |less than or
equal to 250 g/ kg, preferably less than or equal to
200 g/ kg and nore preferably less than or equal to 180
is also possihle to use a m xture of severa

TH- '%‘A&S@e%%ﬁ'ies’eﬁ%rdﬁd PRAHABA GIMIpHEGLMHF INMR ISP?‘ft@én%{ﬁrd Significant

peal&farte RELUBAONAIThE ot MLIEBRILP Ts, Rindldied, idadbRt: it] RbleBidt Quartet; m,
where the process according to the invention IS

multiplat ) PropebandrmenbRiOf erofefs EieqyPRSPrAvanEationESiLepsyspectra

are rteggﬁi@d B HEGSt PLBkdrh BBYEA BlasdRPeSRIMLEO %s@fspé&%n%ﬂy results
hydr oxi de and of purified caustic brine, for exanple

are rgppited &% hegtio phaass efer sharcg. BeeRAtve Y FLExpWiEications are performed
with ﬁe%ﬁﬂ%}%@e%ﬁ%éﬁﬁw Aiuhh§RH B cetiMtriRibAtE ! GMEBHRIALS as eluent

systems. All reagents, starting materials and intermediates utilized in these examples are
available from commercial sources or are readily prepared by methods known to those
skilled in the art.

Synthesis of the indol building block

The indol building block 2 is prepared according the reaction scheme outlined below.
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m xtures may be produced in any relative proportion of

at least two of these basic agents. They may be
w@emdaewos bef ore i ntroduction into the |iquid PEBREP100$1051951

medium and also in this nmedium In the process

according to the invention,-{he water content of the

liquid reaction nediumat step a) is generally |less

than or equal to 950 g/ kg of liquid reaction medi um
Reabtiéh SER&NWE 1k ess than or equal to 800 g/ kg and

partrcularTy preferably |l ess than or equal to 700

g/ kg. This water content is generally greater than or

equal to 100 g/ kg oi ||qU|d reaction nediym

preferably gr reater 200 (9/ kg @and, Jros part pcul arly

pref erabl y gbkat er 0/ KQ. 10 bica f

e ht of—the proc ssN actoy di ng—+o the /flnvg"\tl on,
Step %), ¥He dichlor opanol f*srysed i ©

st oi chi omet r?"&'afiﬁatesubstﬁhi onet r PTamount® wi t h

respect to the effeb’tlve amount of the basi c@onpound.
The expressi on "effective anount of the basic

TS LB A TR R TRyt 2

reacesten(1) th the organic and m neral acids optionally
present in the reaction nedium In this case, at |east
1 effective equival ent of basic conpound per

4- Be‘?ﬁHbYﬁH qu‘ﬁdo%f Z-Qbm&ﬂfc%@@tﬁﬂ@stér%@gn%%%l Lb?ﬂddlm@;hylammo

2 effective equival ents of basic counpound

pyrltb@(%@h@reépsmr@ﬁpm PR ey ahethylacetales lfawfythms@d%&ra@ (%ﬁ 9g, 169
mmélﬁﬂ%‘thy]raéet@tfe |§g %ﬂe BWlé’éaérﬁf‘{h% rktu é's@nrr@@%ﬁnﬁ r@&’h
i val ent of or opropanol are frequently used and
temmrawCﬁstThs r@iw@:rﬁuwaéhe@ gu@mlsgmlss with Wedeyi anddusimgo lingiofg@nic layer is
. ' | -
ore B, UGBt ) SUpRIABAIRLe LR ARNSEAY aHol Bt s
used m\ze@nemxepmrtmt fsthpr pirdicetien. in step a), the

i ohl | : .
s (508 B ARSIPNLP GRSOA8 SRS A1 o0 PRERL 40158 0 om)
7. 34a(tn negt7.81 08, Bi)f é2Ri(v.eltdgbiondd etit), 6126l{asitt), 4 @B{quid), 1.56 (s,
9H \;’qu#_llval ent of dichloropropanol is generally used.

),&t 0 95 effective equival ent of basic conpound

per equi val ent of dichloropropanol is usually used, at
nost 0.8 effective equival ent of basic conpound i's

I P N IR LR AL AN

wor kes@rye)t h a deficit of basic conpound with respect
to the dichl oropropanol makes it possible to reduce
10%t Padiapgiuchdrocarhgni (1 @) id @rcad andeman argon atmesphespiety ardupd-bottom
0 ) (o) . .
flasiél.%nd 8:9(/?, J\Mﬂ?h §O @fgfétg%poﬁmA 9{;:1[1{ awgofs(gt%%ﬁzggls%y dlﬁggife 1 0% glrcarboxyllc
acid 1-tert-butyl ester 2- ethyl ester (1) (35 g, 88.5 mmol) in 250 m! ethanol is added, followed

by ammonium formiate (6.3 g, 97.4 mmol). The mixture is stirred for 30 min at rt (TLC

control). After completion of the reaction, the mixture is filtrated and evaporation gives a
white solid, which is further purified by recrystallization from diethyl ether / hexanes.

MS (ESI): 208 [M]", 1H-NMR (DMSO-ds): 5 (ppm) 10.2 (br, 1H), 7.4 (d, 1H), 7.28 (s, 1H),
7.25 (dd, 1H), 6.67 (d, 1H), 4.3 (q, 2H), 1.53 (s, SH), 1.3 (t, 3H).
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| onger tinme periods, favourable to better separation

of the first and second fractions. The liquid reaction
worz@samohs om step a) may contain an organi ¢ SOP@ERP2008/051951

Al'l organi c substances that dissolve epichlorohydrin

and that are not, or not ver\l-niscible with water may

be used as sol vent. The expression "organi ¢ substances

that are not, or not very, mscible with water" is

under st ood t o BRAtheiPeNihe Anineibuldafy Woeks sol ubility

in water at 25C 1s at nost 50 g/kg. These conpounds do

not conprise the reactants used and the products

e bREERLuEHE RO Boh Ak BTk EB Bl b biGsre outnes
belowedi um from step a) expressed as the weight ratio
bet ween the sol vent and the di chl oropropanol is

enefal ly |ess than or equal 9, commonly |ess than or
Bgﬂgﬁﬂbiaﬂﬁﬁ%;:often | ess than or equal to 5,

particularly less than or equal ,to 2, in many cases

| ess than or equal to 1, very en |l ess than or equa

tg 0.8, advaytageously less t o0r equal 0.5, for f

i hst;ance | es han. raecyequal t o= 0,3 and pref gr abl yoileess
hdn &#mHequal Jto 0.cMoidThe sol{veht cOntént ©f O he tartrate 0 o
vquid reacty¥on nmedium fromsifep a) is ¢ ly less A
@k/wan or @a: to é‘(ﬁf&i}fﬁ%%hl or opr opanel; usual |y O}
| ess tha r @qual to 50 @ i @ many caset lsess than H
Fha0Ual to 30 wt%and preferably less than or equal g
f°0°10 wt % The sol vent content of the Iiduid reaction
mediumfrom step a) is generally higher than or equal

s} 1225y BBk AN By e

to 1 wt% and advant ageously hi gher than or equal to 5
(Mt % SteipsA: (peRS,BRE)ar-Benzyl SFmethyl-pipartdinddiaj B r eact i on
medium from step a) does not contain an organic

1-Besaylvdemethyr4-giperdaned28 @l & mredhiseifsolved in 20ml of methanopand
stirre‘&fatgﬂéﬁragﬂé?gg gPt@’ﬂ@!mm Q?s SRIBHEAEmA ]pgr‘ti‘éﬂé Q6ARY PRIBRIthermic

to 0 is the content before the reaction
reactdn, SOEp. e ystowpsaytionay stiyeecciar pedtonali B0 imin bafoom temperature.
. - |
eSS LS 08 UM Ee, JUERE WPt an
washegnwithnuates! y suppl i ed and drawn off, is preferred. In

MS (Frggm 9@@@@8,;@&%{ gin[g%g} B )gﬁégﬁ)j.% ent 4 iR ?lll)g‘itsr SRF1R08 QH), 3.38

1S ¢ ried ou enper-atur
(s, 267, 3385 ans2.83 (DO CH), @2 F§ (of 2}, 1ribet, BOOCTT (frr, dbiiendd ym, 1H), 1.3

_1.58%%{]_')%% (53(?3%3 often of at nost 65 OC andvery often

(2) Step B: 2,2-Dimethyl-propionic acid (3RS,4RS)-1-benzyl-3-methyl-piperidin-4-
yl ester (4)
(1-RS,3-RS)-1-Benzyl-3-methyl-piperidin-4-ol (3) (24.9g, 121 mmol) is dissolved in 500 m! of
dry THF. Triethylamine (25.4 mi, 182 mmol) is added, followed by slow addition of
pivaloylchloride (21.9 g, 182 mmol). The reaction mixture is heated under refiux over night
(80°C). The mixture is filtered off and diluted with diethyl ether. The organic layer is washed

with 1N aqueous sodium hydroxide solution and brine, dried over Na,SO, and evaporated
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50 OC. This reaction tenperature is generally at | east

00C, frequently at |east 100C, often at |east 15C, in
woreovg/1eases of at | east 30 0C, and advant ageourtEPf088/051951

| east 40 OC. Tenperatures of 41, 42, 43, 44, 45, 46,

47, 48 and 49 OC are particul@riy convenient. In the

process according to the invention, the reaction from

step a) is generally carried out at a pressure of at

undefPeduced pgradsurD TRk dhRie MOQIR(ED) iratf makurBPistpuliffedBy flash
absol ute and particularly gr eferably of at nobst 10 bar

chroggéegrarhy. (siea %e'r @Q%’W@Fﬁt%f PR 5i%) fRopRipia|the Py trangdsomer.
MS &s@ﬂzb@[mﬂbﬁdﬂﬂv@m ety ahbym?’? 2&36{@18%? 4171*9@15 1H), 342 (d 2H),
absol ute and nore particularly preferab |'east 0.
2.5 (FarHans8 & (M ashpy és?s<m et m%é‘h ) &0- 5% f’Wl bar
absolute is particularly suitable. A pressure between
0.7 and 1.3 bar absolute is particularly convenient.
Pressures of 0.8, 0.9, 1.0, 1.1 and 1.2 bar absolute
(Ar e BtancCpaetRimethyl ipforiomiceasid (3 RS;ARS)r3emeth-pirgridia-4yl ester
pl ugrgyl ow type, stirred tank type or recycle |oop type
reac(& It may be in the formof a plate colum with
stirring on each plate. The reactants nmay be
i ntroduced s arately or prem xed. The reaction

Palladiip inkeroyide (2 AB£RMR 1y sﬁys Plaged &3 ??g‘”f’#@“?’é‘é@ﬁbﬁmder an

argoﬁ%@&dﬂé@e BB/ dhvh Weﬁr\a%@mAréHIut%ﬁ dr be_igERe)l-BFdpidhic acid
he reactants. The reaction may al so be carried out

(3R$ éBShérhﬁrazylgﬁ Wethil-riegyidinativbester (4) Kﬁeﬁ 9.€lc® pymadpie BRPipf
methidnSPE b %ldd %JP[&M‘}F thgﬁolfc?(ﬂ@%roﬂﬁl% ?_%?Fnl 3 mog.

reactants an ans of eat e ange. at exchange
Themthe mixtuse Isi l‘e/vleq;geughedgmgeq rRErRel pregsurerierc?tina The eglution is filtrated
thro@hgér%ﬁﬁgétg%{d &{ap@%t&ﬁ&r?& g?«%nggé‘gre%’éEEa‘?ﬂS ele%us%gst%MeQﬂx diethyl
ethes _ancawashﬁcbwlﬁuﬂé agedusrsedian fdd@rxete$od1moofanti theine. The combmed
orgalsTR)PL 3P ARy RGN RARB AP Mcer o lca bsre.
MS @8t 200 g+i]'j ‘rh'i-lNh@R ((BDCB)e 6r(p|aml ebr32t§gtt n’elar&s?: (ﬁr bHaaes, (m, 2H),

245yt 021 Slsf B Sl el by 4T @5, PaRTaeom. 0o 0

3H).epi chl orohydrin is obtalned |n a stirred reactor in
bat ch node or in a continuous stirred reactor. Wen
step a) of the process according to the invention is
carried out in batch node or in a plug-flow reactor,
(4)he sefchi BR-Dimdehylropivaicadiv (36, 4B§‘»33heﬂ1yﬂprperidﬁnm|-ylsester( -)-
at least 2 mn and frequently at least 5 mn. This
ti rredll@“éeﬂg}'ﬂmey( 83t nost 240 mn, usually at nost 180

2,2-@@%— uent l %d %Ré@ﬁg) % tﬂ}lnplger}%mn?ryfees%gr (%5 z gal J-lé/ mmol) is
dissolved in 50 ml of ethyl acetate. A solution of (-)-dibenzoyltartrate (8.6 g, 24 mmol) in
ethyl acetate is added drop wise. The precipitate is filtrated off and washed with cold ethyl

acetate to yield colourless crystals.
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When step a) of the process according to the invention

is carried out in continuous node, the residence tine,
waledosneomns the ratio of the volune of the reartT/BP2008/051951

liquid to the total volume flowrate of the liquid

reactants, is generally at t&&st 1 min, usually at

least 4 mn and frequently at least 7 mn. This

residence tinme is generally at nost 240 mn, usually

ReaéfionBeherh83: M n, frequently at nost 150 nmin, nore
specificalTy at nost 60 min, in many cases at nost 30

advant ageousl y at nost and specifically at
z%lo m n. Theterrperatur tilmg, stlrrlng an
0P of o ar gerer aI }d,r,stg@ H,
obtai n conv® s n ,, readel a ficitg_the 10%Pd-C
@%& 1 opanot=or thé&basi cconp nd —0+>at I\e, ,s_t/<° —
2 often of "Ht | east % FP&uept| y ofcat | eas o—é 17h1t
40% | ny cdses of at” | eadfoB809 dva*r?ti'ageo of EtOH
at | easty 75% and specifisgcal |y of atgl east 90% In #dhe

process accordifag to the invention, the settling
oper ati on fro tep b)Y may be carried out by gravity OH

or by centrrr‘ﬁsﬁj%tlono ttling by gravigty is =

preferred. | e pr, S accordrng t i nvention,
nd he settling gpepati fromstep ener al :I'é Voo
c\hPrl‘ed ou,tanoraanysamaiheap tu e of at le at Ieas
e%l {pseyfriungjpdidy east g en afoat | 20 C, vers
at J.east 30 dvant ageou f eueol eas

C. Thi s rrogagit i ON tenﬁerature is generally at nost NH,
1OQQC often at nost 85C, ¢hn many cases apsnost 75C (1g)
and advant ageously of at nbst 60 OC. In the process
according to the invention, the settling operation
fromstep b) is generally carried out at a pressure of

at nos bsol rab of at nopst 5
synflizst ot @S] pznerstAmng oy e i SHOLS Terbir
plpeﬁﬁﬁm%lQ14 Jhis reaction pressure is generally at |east

.01 bar absol ute, preferably at least 0.1 bar
absol ute and nore gartl cularly preferably at least 0.2

(Dar StarohutCyclohexr S%ﬁ‘éf%h@%ﬁeﬂe@)and 1.4 bar

srorioeyeiehgeeney o4 AL Parrbol & SRR 1P GefPisitin to 0°C and

afterpédmﬁjnrcﬂ%eﬁier@s&flmeaard sbdim daltl(saredy, 522 . 8xamoRhBRe hiktere is stirred
are nore particul %ﬁxtcony nient. Ste

b be
for 01,3 [QRI B RPSTA U TR i Yapot o et asHum. The

resid(RAE dil oM With denes, Medlvﬁthmaéreaﬁe@ovwmsdﬂené et/éptdrated under
oeratlonfromste is carried out in batch npde

requﬁg PEGSSYIE: hBe 65’9?&’( ‘PQH‘Ft Isspupified ity d @iy crgg@ptogrqqhﬁéethyl acetate /
hex4HR&1 @) | tkgQflicager). €ast 5 m n and

MS (ESI): 223.3 [M+H]", 1H-NMR (CDCl,): & (ppm) 7.88 (d, 2H), 7.65 (d, 1H), 7.56 (dd, 2H),
6.1 (m, 1H), 6.8 (M, 1H), 3.75 (m, 1H), 1.4 — 2.0 (m, 6H).

(2) Step B: [2-(1-Benzenesulfonyl-cyclohex-2-enyl)-ethoxymethyl]-benzene (8)

Cyclohex-2-enesulfonyl-benzene (7) (10 g, 45 mmol) is dissolved in 450 ml of dry THF and
cooled down to -20°C. Then 1.6 M BuLi in Hexane (30.9 ml, 49.5 mmol) is added and stirred
for 15min. After addition of benzyl 2-bromoethylether (8.5 mi, 54 mmol) the mixture is stirred
for 1h at 0°C. Then the mixture is evaporated to dryness. The residue is treated with ice /

1M HCI and extracted twice with ether. The combined organic layers are dried over Na,SO,
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usually of at least 10 min. The duration of the
settling operation fromstep b) is generally at nost
wda2esmoros When the settling operation from st epChEP1088/051951
carried out in continuous node, the settling operation
may be carried out with resi #ence times that are
identical or optionally different for each of the
phases in the settling tank. These residence tinmes are
and g@4r &bl Yindér ddvasd plesBirg, Ths pedduyt igusé®ingthe hExinstdp witlhgut further
duration of the settling operation fromstep b) is
pum{j’é‘H%‘?ally at most 120 min. In the process according to
MS Isave waup‘ 1HhevdiEbergregphi) W@I bi), besal\%enmher .55 (dd,
r second fract| ons _separated in é
2H)|7e%‘%r 7e35o(m SHyf& &h (Bt 1as85ddotd), 4ide (Pra%st) @a'?S‘e 84, 3H), 1.4 -2.3
(m, 7igast 0.01 and in particular of at [east 0.05. That
difference in density is usuaIIy | ower than or equal
to 0.2. Differences of 0.06, 0.07, 0.08, 0.09, 0.1,
(ft) 1 §tepo01@ C!plmbexaﬂézﬂle@vlﬂhowm@hyb benzene {9 and
are particu

oG BT WD RS 2B Rt P T PE NP aBREG & 410 mmoD i

dissblnstepasd esltinol st g aﬂdfaﬁéleacﬂﬂibntd’f@oi‘d@;@m&ﬂiertﬂf)utfohﬁe (11.1g,98.7
anic constituents fr first fraction and

0
mm‘t'}fg‘eé%ﬁufﬁ syptigpd ‘He"’ZQé‘égﬂcP fhgBith MiXtHTRS Ry op | ?i%/a”d extracted

with pBRtahk rﬂte &fgaﬁt:u@er E%épbl%tém Wa%ﬁé&@lntﬁ)éatru%iéé Nacm gaatlon and dried
reeo epIC | orohydrin formati on nse

de
Ovefr"éazﬁvgnoﬂl?c‘trHée BEadEChiS & gufiech P Fsh: Cﬁfftm%lﬁ%ﬂapﬁh é%lf' 356%9 /

hexgﬂeg (1 i Céhtcgéé] 1- propanol bet ween step a) and step b)
Preferab {1e densest ghase is the first fracti

MS (vd) 2ﬂﬁéM§|d] t1H1ﬁ“Mﬁ’wé3@6b RAPPMAE 2 A4 (8, Sbkhi Ukt (m 1H) 5.65 (m,
2H), QM%{H] dgy) 8530 \Q’H%zsé\i§ t, SIQNoRNL 2ianf Agyysecond fraction

enabl es separatl on of the Two fractr’ ons in all cases.
Wth a 25 wt% salt content in the second fraction, it

(4)s n§meaﬁ;$ 49):1-(2-Benzydeoxy-ethyHoaxa-atazerbieyclo[2.2.2]oct-5-ene-3-
?hﬁ)'bl gagldqgﬂp‘gmgllesqgld §) 3- di chl oro-1 propanol in
t he

S ract ion great than at least 15% so

(2- c;aaﬁeﬁahesfd.éﬁtetﬁbmétﬁﬁ) Béh%eh@?s)h ea@eﬁmﬁtew L¥soN&tEin 280 mi of

irst fraction separated in step b) generally contains
dry ethyleas chiegde gndeoaied dewntobid ﬁftﬁr Reditign ¢f palecular sieves (6g, UOP

Typd ﬁﬂfér‘lcpﬂ BOES ‘Fxfy?rroﬁﬁgﬁﬁu%t 5'6%@%2 r%@tgl)% &Qall BY&BdTOT €

preferab east nore preferably at
tetrapecazsftammmgm(«geta)mﬁed@iar(i@ 8,lga| 38 Inynej} isfasidad Islpwdit in| sgegditportions he

mlxtg%qv% %ﬁgred%ﬁeﬁ FRER tAhbdgrdli L?(ecp\yvfﬁg ?F@@%%n@'i:o!)l?@% -10°C. 2M

0 g/ kg, sti nor e artlcu FaBi'y at | east

Na,F4BD sglutign isnasisied sty (azbﬁmerrywbr Emeamatuury iawasleakwittg@ater, dried over
k ;

e 3R IR AL SHLALY RS Half i b5Bh oy Foen

chroiredadraphy (smyaamtad llhexanes (1:9), snhcagel).

MS (ESI): 346 [M+H]", 1H-NMR (CDCls): 8 (ppm) 7.3 (m, 5H), 6.53 (dd, 1H), 6.44 (dd, 1H),

4.56 (m, 1H), 4.45 (s, 2H), 3.62 (m, 1H), 1.5— 2.1 (m, 6H), 1.34 (s, OH).

(5) Step E: 1-(2-Hydroxy-ethyl)-2-oxa-3-aza-bicyclo[2.2.2]octane-3-carboxylic
acid tert-butyl ester (11)
1g Pd-C is placed into an round-bottom flask under an argon atmosphere and covered with
ethanol. A solution of (1S,4S)-1-(2-benzyloxy-ethyl)-2-oxa-3-aza-bicyclo[2.2.2]oct-5-ene-3-
carboxylic acid tert-butyl ester (10) (2g, 5.8 mmol) in 58 ml of ethanol is added and the
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25

30

generally at nost 900 g/ kg. The epichl orohydrin

content of the first fraction separated depends, for
we@x@spbwps on t he use of an organi c sol vent andPOI/ERPWOS051951

i nconpl ete conversion of the m xture of

|, 3-di chl or o- 2- pr opanol and ¥ 3- dichloro- 1- pr opanol .

The first fraction separated in step b) generally

contains at nost 2 g of chloroacetone/ kg of first

m.xtlﬁréa@hydaagm@bcpétef foF 8R! Phent theBsiktufd i8 fillfakeli ovEpicBlite and evaporated
pr ef er abl and nmost partjcu

st 0.1 g/k rl o
undeélr%:fu&sgm sglie Eggprqglugts\%@s, gﬁed ifhRe Rt § av&lg‘toblhgxrth%r purification.

MS (Esnt 25& [N1EHgenenmir (SCD¢I3)| BasdmP4 08%, aHk B 86l (ke fH)I 849 (dt, 2H),
ion separated 1 n st oq?—nb) general ly contains at

1 6‘!11)?5 m, bt -8t ABi hAk&S Ffirst fraction and

preferably at nost 0.3 g/kg and nore preferably at
nost O 1 g/ kg. The acrolein content is generally at
| east _&/ The first fraction separated in ste

(6) g%W@rEaHl §Hs(2£rDImwlzerogmﬁvlw)&rasthyé-pwwim 1-yl]-
of féﬁnglz‘ 5%&'&9@&%@@@%&& 3T9§rtbO§ ﬁé %S.d teR Butyl ester (12)

pref er y at nost nost part arly

(1S 4:8; ef-er-Rhdrpxpethgmstoxkh- :gékegucifé]@[zczoz]barﬁ-e@é 3CAHYXOIRS d Sert-buty!
enerally at | east Chl oroet hers are

estet @D BaNdes. AL LMD £ HESHUPLE T em RSP G 1%:6nq Bfieracsftion of

amln%rﬁ @'Bbrr‘ﬁt_% 3t O, é\}anbﬁ%%yl-ﬁﬂﬁetﬁ%%@@p@n% iddfeS(796 mg, 6 mmol)

om bei ng bonded to two carbon atons.
and @moefﬂpakejhx)@mlme 2smh 3R neroals i the mixduieds stirsed for 16 h at 120°C. Then

the rﬁlmugé R&hBBErate Er ﬁalaluPécﬂ) Bk@ﬁrr@ ?ﬁéafe%fo%glb%/ df e @ttﬁ] eflyXacetate,

carpbon atons. ese chl oroethers pref era ) contaln
washego! 0% Ke@i-ramd Nati-selutien| andi diedaventya.Sthe$be crude product is

GOl el P SBR[ 010 88 2 5.
MS E@@paﬁmmﬂdﬂf H-NVR (3120 al(piroy 435 4m, GBKBRER @02 H)C2.AB (m, 2H),

2'33?”’ qeip 03%21 B?rstﬂ aggpuaﬂg“ ?%Wa‘f@?% tleSaB;

generally contains at nost 10 g of chl oroether of
crude formula of first fractlon preferably at nost 5

/ k K
ar O G 5SS BRMN T 2 bar B0 P st H P ety st -
of t piperial maymhlc&u@emey ally at least 0.05 g/kg.

The first fraction separated in step b) generally

(15 4Bt-E2-{{35 46)-#r@ 2- Bimp lof-pepiayisay Kmedhy -pinedaint oyiiranal}-2-0xa-3-
aza- gl%cfloé bz;]gétZSférjheogtca%Oéyl %Pcl t)ért% tr'f%%{er E1a29tl e ?Sﬁlwmol) is
dlssqi)veh‘ |er2a)bhlyofa\tatmtj e(ﬂteilagdlk@ oﬂ'dwcemrﬁ:temhqmﬁou’shkﬁ (38%, 1.2 ml) the

mixRIL e B A o LR 8y R PPy iedp g Bsa T residue s
treatg® $ire® tihe®with methanol and evaporated under educed pressure. The residue is
diluted with ethyl acetate, extracted with 2M K,CO,, dried over Na,SO, and evaporated
under reduced pressure. The product was used in the next step without further purification.
MS (ESI): 255 [M+H]’, 1H-NMR (CDCls): & (ppm) 12.18 (s, 2H), 3.73 (s, 1H), 3.3 — 3.4 (m,
2H), 3.15 (m, 2H), 2.99 (m, 2H), 2.9 (m, 1H), 2.59 (m, 2H), 2.1 (m, 2H), 1.99 (m, 2H), 1.6 —
1.9 (m, 8H), 0.9 (d, 3H).

(8) Step H: (3S5,45)-1-[2-(4-Amino-1-hydroxy-cyclohexyl)-ethyl]-3-methyl-
piperidin-4-ol (14)
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chl oroet her of crude formula C HgQ sCvkg of first

fraction, preferably at nost 2 g/kg, nore preferably
waroosnetd). 5 g/ kg, and nost particul arly pref ePebEp2088/051951

nost 0.1 g/ kg. The content of this chloroether is

generally at |east 0.02 g/k‘g The first fraction

separated in step b) generally contains at nost 5 g of

chl oroet her of crude formula C HnC sCvkg of first

10%fFRCHRAM mglp sl &tealihty aatouﬁ@@btt&ngvak@ und@aredh eﬂ‘@érﬁiatmosphere and

covegécg\];lgrg g%:ti%}na Ah's(?gtloa og %gﬁﬁflg%?goﬁaf#grﬂyxg ar -Ricyclo[2.2.2]oct-1-

yl)- eﬂ?l]%pﬂéﬁbhﬂ-oﬂ @3p@8end, 123 sindleaszo M 6f rgéihgnoﬁb adddd éﬁd the
fraction separated in step b) generally contains othe

mlxt@{pg%hy@ommg ggmna@mg%qtuu@( dApN de mixture is filtrated over celite
and levaqpo?létﬁa‘ 'uﬁ&é’r r%tﬂfe@#ﬁé‘&%‘ure a'he%‘r&!ld%lﬂ At Qs rnO(Hé'ﬂ@J(t RElwithout

m xt ures t her eof sum of 'the contents of these
furthgr @lﬂﬂf@ﬁtbﬂm opanols is generally less than or equal to

s 2 PEKQIBN Ty b (056120 il 795, b 3o 2 .

er ably
2.78t(on, 76D Zy7%k G, %ea4ﬁt§me1b) @r%mbw ﬂ@és(nrt, AED of (g, 1.52 (m,
t40 k gess than or equal
6H), 14%@8 égbkgszg {"l-’)éulaﬁ]gj g?g "l ess than or
equal to 200 g/ kg and part|cularly preferably |ess
than or equal to 150 g/kg. The sumof the contents of
t hese dichl @ H{eg%agﬂ] .
Val ues of tha ] ] ] ]
are particul arl yconveni ent The rati o betvveen t he
2, 3-di chl oro-|-propanol and the 1, 3-dichl oro-
The BLKSMkaHﬂ'GIbUi'@'”ng $ yredrirerared aE¢RIAing the:Eaggtion gechgntseoutlined
pelof t €n greater than or equal to 0.1 and frequently
greater than or equal to 0.5 . That ratio is usually
| ess than or equal to 10, generally |less than or equal
ReaetiomSchemadny cases | ess than or equal to 5 and in
partlcul ar less thag,or equal to 2. Ratios of 0.6,
B8, 0.9, 1(['11 1.2, 1.3, 1.4, 1.5, 16 17

1 8 dnd 1.9 are particul arIychvenl ent Ll‘f
frapar at eBEAPIPhEt ep _b) @ &y al’l y cont ai
or gani choﬁp‘dunds,H,J Rraddi tion heoepi chl or o N n,oH

chl or oacetone, acrolein, chloroethers and

di chl oropropanol s. The latter may™tonme from the
di chl or opropanol manufacturing process and/or be
f or n@ghtHesis 8 ALERISIRRYINhER oREN WEIRBod-Z-8h AN 1i© RBi(16a):
and the basic conpound during step a) of the process
according to the invenﬂﬁ?p. Exanpl es of these

(16)

conmpounds are glycerol \3 chloro-I, 2-propanedi ol ,
2-chloro-1,3- propanediol, and m xtures thereof,
hydr oxyacet one, gl yci dol ~oret hyl gl ycidyl ether,

1,2,3-trichloropropane, cis and tgans
1, 3- di chl or opr openes, 1, N\
N OH

H

(1) Step A: 4-Cyclobutylmethoxy-1H-indole-2-carboxylic acid ethyl ester (15a)

DEAD (2.1 ml, 13.65 mmol) is slowly added to a solution of 4-hydroxy-1H-indole-2-carboxylic
acid ethyl ester (2 g, 9.75 mmol), triphenylphosphine (3.58 g, 13.65 mmol) and cyclobutyl-

methanol (1.25 ml, 12.26 mmol) in 20 ml of THF, so that the temperature always remains
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di chl or opr opane and 2-chl oro-2-propen-1-ol. The sum of
the contents of glycerol, hydroxyacetone and gl yci dol

wo soogaoonal |y at nost 100 g/ kg of first fractiBeI/EP2008/051951
frequently at nost 50 g/kg, usually at nost 30 g/Kkg,
in particular at nost 10 g/kgand nore specifically at
nmost 1 g/ kg. The sum of these contents is generally at
| east 0.1 g/kg. The sum of the contents of

below-30ht Btirihg i@ d@hmedﬁ Dho@8Gnd-tedk6lventlis BrenRuapaardi The crude

s generally at nost fir fraction,
residy of BiTish Y o aely fyCOaRtnRF OnsY B abl y at most
MS Es@)/ hm 2Tm1+|a] sumNMRg@D@r3;alal prﬁh'} sla@a@tu@ 53@/(391H)Th€21 (t, 1H),

% l-Y et her content _is

6.9844., kﬁ%oﬁ 9.@'@& )t -4d8i W, 4;97e(fie¥'é)o|2 5a(m FrBQﬂ é7 @rk%") ar&? (m, 4H),
142M0BA).Preferably at most 1 g/kg. This content is

gener ally at least 0.005 g/kg. The

2,3-trichl orlggropane content is generally at nost 10

@y kP it Sycobubimthom it el aarbapic 519 1o
The Jurebaimp ot Eadeg wiotulit o b ariel Coghiaderpeove s

mixedtwith&asi1-BIudidn of k@H imEROBIUNG Ofmit B8 8aMMbY AhE sﬁkfrecﬁfo?s 2amdurs. The
trans 1, 3-di chl oro %gnes is ener al I%/ at nost %{5’:‘(2’_
solvest ‘sftf‘F%?V?Hoé%tFij@Hd ST e Hongg et eegﬂ‘P(@ter a’f‘ﬂjD he water
|ayern§ @E.ameb knmhacnraaatexf?aéte@mge witRIESOAE MTHeScaeifdPbrgnidliayers are
| east 0,01 g/ kg. The 3-di chl oropropane content is

Was"&@ﬁfémrﬂ? Q'E'e%‘éecr aﬂhb‘}'R@S gdiym sy at?rfé{'@t'?%ﬁnd %WP@*%F%/Q'VG a
wh|tea owdst 1 9/ kg and nore preferabl y at rmst 5 g/ kg.
i S content ener al | ghat | east

MS (E-S@h%@ a{w} ob'é R ¢EDe t5e(ﬁt>m|)§1<3ér€€rr &l 1“3}) 5t14n€bs1tH)27 03 (s,
0 gl esit (of [ f I
1H. BRIl e, A e BHE S R MR TR Y P
generally at |least 0.01 g/kg. The first fraction
separated in step b) generally contains water and

syh SR C4- PRIV AR it A3 - A dthSx ) AH-ndoRIBRURSh A Akt (16b):

me wat er COrntent IT's generallty at 1most JU {7/ K{y
of first fraction, fre tly at nost 80 g/ kg, usually
at nost 50 g/ kg, nore igégifi cally at nost 30 g/ kg and

—

even nore specifically nost 15 g/ kg. The water

content is generally at ast 1 g/kg of first

fraction. The salt conten(f is generally at nost 10

g/ kg of first fraction, tly at nost 5 g/Kkg,

usual ly at nost 2 g/kg, N ec'ou cally at nost
H

4-(Tetrahydro-furan-3-yimethoxy)-1H-indole-2-carboxylic acid (16b) is synthesized
analogous to 16a from 4-(tetrahydro-furan-3-yl)methanol and 4-hydroxy-1H-indole-2-
carboxylic acid ethyl ester.

MS (ESI): 260.1 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.76 (br s, 1H), 7.14 (t, 1H), 7.03
(m, 2H), 6.52 (d, 1H), 4.05 (m, 2H), 3.83 (m, 2H), 3.69 (m, 1H), 3.6 (m, 1H), 2.74 (m, 1H),
2.05 (m, 1H), 1.73 (m, 1H).



0.1 g/ kg and even nore specifically at nost 0.015
g/ kg. This salt content is generally at least 0.01
w@tdogi1oibhe first fraction separated in step b)PomEEPes/ 051951

used as a reactant in a process for manufacturing

epoxy derivatives such as epB%y resins, glycidyl

et hers, such as cresyl glycidyl, butyl, decyl or

dodecyl ethers, glycidyl esters such as glycidyl

acryl ates and net hacryl ates, synthetic glycerol,

pol yam de- epi chl orohydrin resins, products which wll

be used in food and drink applications such as

c her8ymdhesdis ofidi{ urami2sy inethoxyd-d H-inde be-2reathoxfytic acid (16c¢):

i nstance pol yacryl am des,_pol yanm nes and quat er nary

amoni um salts, resins t he production of

wat err esi st ant paper, gchl orohydrin el astoners, such

as epi chl orohydri n honoppl yners,

epi chl or ohydri n/ et hyl ene “oxi de copol yners and

epi chl or ohydri n/ et hyl ene I de/ al gyl gl ycidyl ether

terpol yners, surfactants a tardants, such as

phosphoryl ated fl ane ret a Ns O# i oni zati on agents

or detergent ingredients. The invention also rel ates

r
Fu%ﬂ%‘g%%eg]%q 1I|Qg1gj'§ %—%%I%g ;é: aan dﬁe%) xg%grstné%géooéﬂ?g%{dsqo 16a

fromdfargoesiyitmethaae! chnd 4-whirady- tHindolel Bearkortlio raexdo&lhuleeterl S

I . 005,49/ 2 f i Q
s Gsus PR WPl o 1 GoVar RafsShad Slerie B oy BEEIE 7 @n. 7
(s, 16KpSTET tsedHakyowz(m | TH)WNi0¢ kimt D), f8.625(m far)es IOWQS f)ar at ed
in step b) constitutes the organic conposition. The
invention also relates to the use of this organic
conposition in processes for manufacturing epoxy
Siaithesi$ iof 292 THIdr oathi R0y e B die)-1H-indoby2-caibduadytic acid (16d):
such as cresyl glycidyl, butyl, decyl or dodecyl
et hers, glycidyl este™dsuch as glycidyl acrylates and
met hacryl ates, syntheti ¢ §l ycerol
pol yam deepi chl or ohydri sins, products which wl|l
be used in food and drink applications such as
chem cal fornul ations for-@ater treatnent, for

i nstance pol yacryl am des, pol yam ngs and quaternary
amoni um salts, resins f eN ducti on of
wat er -resi stant paper, e ohydni n el astoners,

such as epi chl orohydrin honopdfyners,
I chl.arohydrin yl.en de,copo
RSP SaPRr A ERGoB S R PERIS PG BR D Pyaiprared analogous
to 16aerr@ﬁ I4y@m?ﬁoro$maimty®mesnaﬁd| ande 4hgtiaxga ptisdolecdarbdxylic acid
g?quhorylated flame retardants, cationization agents
ethy et ergent ingredients.

MS (ESI): 309, 311 [M+H]", TH-NMR (DMSO-ds): & (ppm) 12.9 (s, 1H), 11.8 (s, 1H), 7.85 (s,
1H), 7.15 (dd, 1H), 7.1 (m, 1H), 7.05 (d, 2H), 6.67 (d, 1H), 5.25 (s, 2H).
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The invention also relates to an organi c conposition

of which the epichlorohydrin content is at |east 100
w@tdog/1arros at nost 900 g/ kg of conposition and pET/RPE00$1051951

the chl oroacetone content is at |east 0.005 g/kg and

at nost 2 g/ kg of conpositibﬁ?‘ln the process

according to the invention, the salt included in the

second fraction separated in step b) may be an organic
S@rithesier dFAieoMstoky -plyFidirg 84yl ethtxiy -1 Atifd dlecd-e4 ibostylid Béid (16e):

expression "Inorganic salts" Is understood to mnean

salts whose constituent 6ans do not contain a

car bon-hydrogen bond. Infthe process according to the

i nvention, the second f.ragyi on separated in step b)

general ly conpri ses ma‘er The water content is

generally at |east 500 g of wat er per kg of second

fraction, preferably at ?ﬁSt 600 g/ kg, nore

preferably at |east 700 g/tkg and nore particularly

preferably at |east 750 . ter content is

generally at nost 990 ¢ kg of second

fraction, preferably at nost g, nhore preferably

at nmost 900 g/ kg and nore particularly preferably at

4- (Gmmbowmrlgmk%ylmequhb1 l;iﬂrmipé%g catwxyligi t16e) isesynthesized

[ [ )
analb@é’u%qg 1?& ‘frOH]A? %%g%g( g(glh t?@@%ﬂ%ﬁcﬁéﬁﬁ ttll—lﬁ/g?&x?pl I-P—?ndole-Z-
carbpmeif:emdlcdtryyl astek east 100 g of salt/kg, nore pr ef erably

1H- r\@yl f(§ﬁz§nq é%%%? Sﬁa}fggkgHg;éd%é;ﬂ wgaf’sf\%@"ﬂ 15 (t, 1H), 7.02 (m,

H), 15286 (dc dHRMB.66 (d h), Sl 7t (scHE 88 @t BEp i s bel ow the
solubility Iimt of the salt in this second fraction.

This is because salt precipitation conplicates the

process. This precipitation may |ead to bl ockages of

ShetheBR 6 4-p1-OR06-428)6. 7t tetra hado-hehzofurah B pinte th o otHVHd ole-2-

In the precipitated salt crystals. It has been found
that it is possible taa_m?imeumhe solubility
l[imt of the salt in the second fraction separated in
step b), by addition pf Wwaier, depending on the
overal | bal ance of wa I/FL roduced with the
reactants, in step a) /andior between step a) and b)
and/or in step b). I nProduction with thereactants by
dilution of these in step ay is an easy way to avoid
salt precipitation in the sespag frQction separated in
step b). The advant age of content at the limt
of its solubility in the se onoﬁfra@f‘i on separated in
step b) is two-fold. It makes it possible, on the one
4-(41B3M 5 1607 -tetrabipdrobb ez aforane3 yimath axg) - O - n@domlioerbmymmmtd(sl 6f) is

b RO O bR o ket ane
hydroxy-1H-indole-2-carboxylic acid ethyl ester.

MS (ESI): 326 [M+H]’, 1H-NMR (DMSO-ds): d (ppm) 11.78 (br s, 1H), 7.88 (s, 1H), 7.16 (t,
1H), 7.11 (s, 1H), 7.03 (d, 1H), 6.59 (d, 1H), 5.21 (s, 2H), 3.3-3.9 (v br s, 1H), 2.91 (t, 2H),
2.45 (t, 2H), 2.11 (m, 2H).
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fraction. The salts present in the second fraction
separated in step b) of the process according to the

wo pwenoiveh are preferably chosen from al kal i  apdI/EP2008/051951
al kal i ne-earth nmetal chlorides, sul phates,
hydr ogensul phat es, hydr oxi de?® - car bonat es,
hydr ogencar bonat es, phosphat es, hydrogenphosphat es and
borates, and m xtures thereof. A portion of these

Syithd<is 678416 6-Ditnath@ddieR6L4i5)6. 7 ietraRpdrochetzoflian [paidtRdxy)-1H-
pet ween dlchloropropanol and the baS|c agent during
step a) of the prdpdele-Zicarboxyligaeid (18g):i nventi on.
These salts may thus be present in the reactants, for
exanpl e. The term"reartants” is understood to nean
di chl or opr opanol and bagi ¢ conpound. The salts may

operation. Preferably,“these salts are partly forned
in the reaction of step a) d are partly present in
t he basi c conpound. In thergee ,'cording to the
i nvention, the second frac {y contain organic
conmpounds. The latter may cOfre ﬁ} e
di chl or opropanol manufacturing process and/or be
4-(6 Bedimethyttd+oxogt, 5,6 F -te eatidro-be fwetfuvas+3-yimethoay oH-om@ies?-carboxylic

acid {0 ioT oAy nic AR e s g S8 7 Rtraydro-

ben&ﬂﬁfﬁ%f?ﬂﬁneﬂﬁ@oﬁ?% CdyhfiesiRyséeibeiow) and 4-hydroxy-1H-indole-2-carboxylic
- di chl or o- 2- propanol , 2, 3-di chl oro-1-propanol,

aC'd@”}V&@ﬁ@T 3-chloro-1, 2- propanedi ol,
MS %@dﬁbgﬁwj ﬂ—'I-NMFPWQOOéB) &@bﬁﬂqg%e(tbpeem) 11 7(s 1H) 7.86 (s, 1H),

r oxyacet one and 2-chioro-2-p
7 151(% Hﬁ» ¢RBdS. oﬂ'i)d?pé @oW)eﬁé‘S?éeF W?e5§é§o¥hﬁ) fzr8a(ét2|'dh2 36 (s, 2H),
1.0636PAated in step b) is generally at least 0.1 g/kg of
second fraction, preferably at |least 1 g/kg, nore
., preferably at

Ieas{AS g/ko q;d nost partlcularly

generally exceed 60 g/ kg, preferably 50 g/kg, even
nore prefergbly 40 g/ kg and nost particularly
gihkg. Th sumcrb t he
| 3- di chl gt o- o pr opanol% and %l_gl cRxalylhlprige opg
tents of the secong on” sep¥rBHtd in s
general Ty at | east ] ]kg of sécond TTacy
pref & aGHat | east 1! g/ kg”and nor e 3pmifier ab
| east 2 §hky. This sumis g gner ally &H,@lgst 100 g/
preferably at nost 80 g/ f<g and even nore preferably at
nost 40 g/ kg. The sum of the 3-chloro-1, 2-propanedi ol
(Bnd StephAD8,6-Dini2thyl dpaxaed|58,7-tetrahydro-benzofuran-3-carboxylic acid

(17)

OH

5.5-Dimethyl-1.3-cyclohexandione is dissolved in 15 mi of methanol and cooled to 0°C. A
solution of KOH (2g, 35.7 mmol) in 15 ml of methanol is added drop wise. A solution of 3-
bromo-2-oxo-propionic acid ethyl ester (4.7 ml, 37.5 mmol) in 15 ml of methanol is added
drop wise. The mixture is allowed to warm up to room temperature and is stirred for 16h.
Then 15 ml of a 45% aqueous sodium hydroxide solution is added. After additional 4 h at
room temperature, 25 ml of concentrated HCl is added. Methanol is evaporated slowly under
reduced pressure whereas the product precipitates as light crystals. The product is filtrated

off and washed with water.
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contents of the second fraction separated in step b)
is generally at nost 50 g/ kg of second fraction,
wee@seorbd y at nost 10 g/ kg and even nore pref BCEBP300#051951
nost 1 g/kg. This sumis generally at least 0.1 g/kg.
In the process according to £he invention, the second
fraction separated may contain a basic conpound,
preferably an inorganic basic conmpound. This inorganic
MS (‘Eﬁ)’: lczog.ormoumfdmwllaqud &y): aE] (%m)mzé% {br@,rﬂg), 8.38 (s, 1H), 2.86 (s,
al kal i ne-eart tal oxides, hydroxides, carbonates,
2ﬂr%&ﬁ6@%ﬁb&r &a&gs phosphates hydr ogenphosphat es and
borates, and m xtures of at |east two of them The
(zgnor gedp B: 68Difet X614 508) 7 26frahydrobemzofurin 3tylhakanol (18)
1 g/ kg of second fraction, preferably at least 0.5
6,6-Diethyl-drkorhs,6 Ymeeéleycamwnmfuﬂaeasoarbogmkgdelh?)s(1 g, 4.8 mmol) is

diss&?%iﬁ%ﬁ?%&ﬁ?@ﬁ%ﬁ% d:%%{ a% tug') R€1é¥dﬂ3ﬁ\ﬁ£rg4 mmol) the mixture

is cooleafiteriahl 15°at Oxaigichrigé k1o tThe2 hehal) iscrdgiad Ideom‘arsbahd the mixture
. _&Tg%rcontet of the seco fr tlon se aedln
is stiypditer PRy 3 P9 SFMRAYE o LE%P%%ﬁ‘P urder

presbii@C HisSblveEipaTHI &l ¢ddled t@psb‘)c @ﬂsblutrcﬁmﬂbmﬂl-}é (aB gmsan mmol) in

10 rf 36 BAECls R0p e oy dpaitie SUsmPrstings Bjowes Gukiadengther 1.6h

at -58tC| £a$bf doelld ac.an%@d@k&tyma&emp@atw&aﬁ)&trenﬁnxfmé & poured into 150
mlogartl cul arly preferabl

1. The d t
B rih aAPSoURNAISP: 304, The marita i itSrudh ethyg dostethend washed
with BRRE. THeedrBdploudtis B@r%dl Tﬁﬁla@%hfﬂiﬁéto@@?ﬁy ehybEdate / hexanes

preferably at nost e second fraction separated

(4:6), gilieag®h- b) may be conveyed for instance as such to an
MS éS?FH@Qb){%ﬂrpﬁﬂQmﬁ (DMSQ) aliesipphysh? (PHRGEESs ktS1H)‘ Q5 (d, 2H),

anpl e pfocess f producing chlorine and sod

275H§d?"d))x2($8 (Svﬂ@n10ﬁé3|ﬁf6r ganic salt is sodium chl or| de
for exanple. The sodi um hydroxi de produced in such a
process may advant ageously be recycled to step a) of
t he process accordllng to the |nvent| on. The chl OI‘II ne

in asynt heS| s for, r ! r: ( ho{ductl on or of
whi ch the hydrochl nHX% ?SQ}% ﬁc%Sidd@ e co- products.
Thi s hydrochl oric acid _nay be used as a raw nateri al

in the process for sy »sics of di chl oropropanol. The

invention also relate Q ah agueous conposition of
which the salt content is[greater than or equal to 50

4-(6,6-Dimethyl-4-ox0-4,5,6,7-tetrahydro-benzofuran-3-yImethoxy)-1H-indole-2-carboxylic
acid (16h) is synthesized analogous to 16a from (R)-1-(2,3-dihydro-benzofuran-3-yl)
-methanol and 4-hydroxy-1H-indole-2-carboxylic acid ethyl ester.

S (ESI): 307.9 [M-HJ, 1H-NMR (DMSO-dg): & (ppm) 7.44 (d, 1H), 7.15 (m, 2H), 7.04 (m,
2H), 6.87 (t, 1H), 6.82 (d, 1H), 6.57 (d, 1H), 4.75 (1, 1H), 4.48 {(dd, 1H), 4.3 (dd, 1H), 4.21
(dd, 1H), 4.02 (m, 1H).
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epi chl orohydrin content is at least 0.1 g/kg and at
nost 60 g/ kg, possibly being obtained according to the
w@emsaswoziescri bed above, in which the second PCT/EP2008/051951

fracti onseparated in step b)_constitutes the aqueous

conposition. The aqueous coﬁ%%sition may conpri se,

besi des a salt and epichl orohydrin, I, 3-dichloro-2-

propanol and 3-chloro-1, 2-propanedi ol. The salt

SYPRRd 26 bf 496 8LDinRARYI-POxG4LE6, 7 RERERYdTBLEN2bfUraA S yInidhoxy)-1H-

g/ kg, particularly preferably at least 150 g/ kg and

nost particul arly Bdeles2-garboxylic agidk(16idpo g/ kg. The

epi chl orohydrin content is at least 0.1 g/kg,

preferably at | east g'g/kg and particularly preferably

at least 2 g/kg. The epichl orohydrin content is at

nost 60 g/ kg, prefera atO nost 50 g/ kg, particularly

preferably at npbst 40 3. Kg 2and nost particularly

preferably at nost 35 g/ kgl The

|, 3-di chl oro-2-propanol conrfent is at least 0.1 g/kg,

preferably at least 1 g/kg and particularly preferably

at least 2 g/kg. The |, 3-dj propanol content

is at nost 100 g/ kg, prefe N t 80 g/ kg and

particularly preferably at nostH40 g/ kg. The

3-chl oro-1, 2-propanedi ol content is at nost 50 g/kg, _
46 Friameiubirad abd oo g BeBARL AT REINRY)y! Hrnsbler Zispspoxyic
acid ?’LGig?%ls/nt%etgé%cg an%!/?%gu%‘t@ RBRFBn (RSY(ERAIGSHD 3 GbRIbenzofuran-3-

east 0.1 The density of the aqueous
yl)-msdingnes 2@ {synthiesis see [belpwt) and @3ydppef ldt-tdple-Zxcarbexndic atidgethy! ester.

i [ r nef 1o
s G B35 SIGHLT MM GRS Yah BT s e g 14
1H), P& @n,d&dhl)y6.85 (droldt), @ 42Qmalid), gatd (t.ciH)as ISy(dgr Bf)ed &I (1, 4H), 4.15
S .19 [y tion also relates to the use of
(m, {% é%é&eguy}%&%\égﬁtl on in an electrolysis process.
The invention also relates to an aqueous conposition
of Syrithegis tolfi (R SH(6-nethden?, 3i-dihgd mabenzof iran-3yl) aupthhn ol 23):
50 g/ kg and of which the epichlorohydrin content is at
| east 0.1 g/kg and at nost 60 g/kg. In step b) of the
process accordigg to the invention, it is also
possible to SzyEXate a third fraction. This third OH

f Fon I g1g9eherally co r gd of @ne om-Bauie of th

- s/@as def+ned—abeve, The processdaccording-to th

O nvéntOdn may conprise @t Tea®! one suppl enent aryost 0
between step a) and step b). This supplenentary step
may be a filtration or centri(ﬂ%)gati on step. A (20)
filtration step is preferred. This filtration step

makes it possible to renove solid conmpounds which

(@gg' dtdARPE S)-D2-Rotid-5 Infdthak B hBhoxyhh@n§I) sXiratie (#9)e.

2-lodo-5-methoxy-phenol (2 g, 8 mmol) is dissolved in 15 mi of DMF. Caesium carbonate

(3.9 g, 12 mmol) and 2-chloromethyl-oxirane (0.94 ml, 12 mmol) is added and the mixture is
stirred for 60 hours. The reaction is then treated with 10 ml of 2N NaOH and extracted with
diethyl ether. The ether layer is washed with 1N-NaOH, water and brine, dried over sodium
sulfate and evaporated. The crude oil is used without further purification in the next step.
MS (ESI): 306.8 [M+H]", 1H-NMR (CDCls): & (ppm) 7.56 (d, 1H), 6.4 (d, 1H), 6.28 (dd, 1H),
4.2 (dd, 1H), 3.97 (dd, 1H), 3.72 (s, 3H), 3.33 (m, 1H), 2.85 (m, 2H).

(2) Step B: (R)-1-(2,3-dihydro-benzofuran-3-yl)-methanol (20)



exanpl e, the salts formed during the reaction from

step a) or introduced with the reactants such as
waledoshedombove. The |latter case is encount er edPEDER2008/051951

particul arly when the basic _conpound is |inewater,

whi ch may contain salts that?3are not very sol ubl e,

such as cal ci um carbonate or cal ci um sul phate. This

suppl enentary step may al so consi st of the addition of

The @0d®bPRdhieCl 9FFInY abéves@Hg as84l aimdIgid dalsenved in 50 irn$of THF and cooled
o 7greferred not to add organi c sol vent betwee

CHRE YW '%et%h aé)t t@ﬁ&pmp@a% Uk Ehld (g@g{bn@fx%qe t4hgem' 7.84 mmol) is

addeRdPSERRe FFROMMUME i Peh REréD R BhE Bdur Jﬁwalmb %rrhequwm
are intended to illustrate the invention with

After ggraiyl dwdrofysis andrytragtionewifihis QA the L84y idiPH gflftdob»t 'ﬁ'ésh-
5 chrorhﬁ%@%h?r@thﬁa%éﬂa{é /r%xahéssgrarﬁ]srgmétza%g sﬂ%ﬁ&él?r Was

oro-2-

MS (ESI)O%S%[M’fH]AdHéHM%?Q[P@s)f s ammb Yot B 46 (8. 1195642, H),
1 wt %
467 Y8d Y P9 RO 1R1 1070 RIS EE 1 85%r €188 2 MY e

addition, the resulting m xture was transferred into a
separating funnel. 179.39 g of a first fraction, of

are given in
ituent). The proportion of
ond fraction separated only
epi chl orohydrin forned.
electigity is 94.0%w th

epi chl orohydrin in thel seq
represents 3. 3% of t e’ t ot
The overal |l epichl orohydri
respect to the base consu abl ¢ 1 Exanple 2
(according to the inventi -l idre gl ass

10 t her nost ated reactor was chargdd with 258 g of 1, 3-

2R G RaBOTERR b e sl i T Y h&izea analogous
to 164ifEPR Q%@n%thdﬁylﬂh@nym/@ﬂﬁnaﬂa%dgﬁ, Bfdréxy3PH M AbiaageamMesylic acid ethyl
solution of NaOH (1.60 nol). After a supplenentary

estelstirring period of 35 min, the resulting nixture was

MS (Esﬁ}nfefze['i\mﬂ Imn:\m m%y BQp;‘SrHP‘T‘@'?S t?rOfﬁHfl 79283(fdda1H) 7.20

fraction, densi t :
15 (dddsm), 6 % @11, §§§oﬂ%|92 (fﬁc@Hbﬁ 47dfswiﬁ)cﬁ Wéddﬂﬁ)s i4t1)7 (Wé’é") 3.81 (s,
3H 50# t 2¢gre recovered. The conpositions, expressed in
) % o?ﬁthe first and second fractions separated, are
glven in Table 2 (MC = main constituent).

Synthesis of 4-[2-(3-methoxy-phenyl}-ethoxy]-1H-indole-2-carboxylic acid (16k):

20  4-[2-(3-Methoxy-phenyl)-ethoxy]-1H-indole-2-carboxylic acid (16k) is synthesized analogous
to 16a from 2-(3-methoxy-phenyl)-ethanol and 4-hydroxy-1H-indole-2-carboxylic acid ethyl

ester.
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The proportion of epichlorohydrin in the second

fraction separated only represents 1.3% of the total
wepioshberdhydrin fornmed. The overal |l epi chl or ogTEPIW08/051951

selectivity is 99.5%w th respect to the base

consuned. Table 2 Exanpl e 3‘% ctcording to the

invention) A l1-litre glass thernostated reactor was

charged with 258 g of 1,3- dichloro-2-propanol (2.0

MS (B3l 380 (M-UI3, TH-IMK (DMSErds): Ad@esh) 2.8 (be 1H)aske@vern HY07.22 (dd,

0.7 Bl AR U TR 40 516708, A 09

3.06%upphementary stirring period of 2 min, the resulting
m xture was transferred into a separating funnel.
194.2 g of a first fraction, of which the density was
1.23, and 393.9 g of a second fraction, of which the
Seithesis oFas[2)(4fethoRy HHeAFH B GE]-1HIMJORIPRSHEd XIS acid (161):
expressed I1n g/kg of the tTirst and second fractlons
separated, are given in Table 3. The proportion of
epi chl orohydrin in e_second fraction separated only
represents 1.9% of th t al epichl orohydrin formed.
The epichl orohydrin s Lvity is 94. 7% w th respect
to the base consuned. Tabl e |[3 Exanple 4 (according to
the invention) A 1-litre glags thernostated reactor
was charged with 56.2 g of % Cag (1.77 nol) and
200.2 g of water. Added to fNask over 1 min, at
45C and with vigorous stirreg,~Nereoid58 g of

, 3-di chl oro-2-propanol (2,0 nolY preheated to the

I
BRSSO AR TR bR E s Cr RO ST, EShlrebiPd gnatosous

to 16avesm RoEatisthgkyapisengdtidrel fhd 44hatexyasl-ihdeefarbeglic acid ethyl
into a separating funnel. 17.5 g of wet solid, 177.7 ¢
estepf g first fraction, of which the density was 1.206,

MS @3H): 392 [M+19]" of H-AMFe OMEOLdR T (pPhh) 12f85WBH alr)t TesdleNaHY y7.28 (d,

was 1.2/78, were recovered._ The caonpositions, expressed
2H) T §HKGHb1E S P58t 28 Hellorld). braitich b Asisbibrailed: 2 (5, 3H)
3.043f @Hgi ven in Table 4. The solid dried at 1000C wei ghs

9.6 ¢g; it contains 45 wt % of calcium 29 w % of

chloride and its basicity, expressed as CaO is 22.1%

The proportion of epichlorohydrin in the second

fraction separated only represents 2.2% of the total

epi chl ydrin forned... The epjchl.orohydrin o .
S osis,of 4-] QXYDYIL -yh)-ethox -indole-2-ca ?xyllcamd (16m):

4-[2-(2-Methoxy-pyridin-3-yl)-ethoxy]-1H-indole-2-carboxylic acid (16m) is synthesized
analogous to 16a from 4-[2-(2-methoxy-pyridin-3-yl)-ethanol and 4-hydroxy-1H-indole-2-
carboxylic acid ethyl ester.

MS (ESI): 313.2 [M+H]", 1H-NMR (DMSO-ds): d (ppm) 11.74 (s, 1H), 8.06 (d, 1H), 7.71 (d,
1H), 7.13 (t, 1H), 6.97 (m, 2H), 6.55 (d, 1H), 4.26 (t, 2H), 3.9 (s, 3H), 3.07 (t, 2H).
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Exanples 5 to 9 (according to the invention) A 72-n

gl ass thernostated jacketed reactor was continuously
waeappliowos wi t h sodi um hydroxi de and with PCT/EP2008/051951

di chl oropropanol . The reacti on nmedi um was constantly

stirred vigorously. The I|i q‘u?%‘ m xture exiting the

reactor by continuous overflow was coll ected and then

separated in batch node in a glass funnel so as to

Sytblegisiofal-f2-(6srhefhiox¢ipyeidireB 9/l Rethok girtHfindsle i20¢arbdkic acid (16n):

reaction tenperature, residence tinme, sodi um hydroxide
content, dichloroprqgpanol conposition, flow rates of
the reactants, conp@sitiQns and densities of the
organi ¢ and aqueous phasdls, pH of the aqueous phase,
and the degrees of col Lon of the sodium hydroxide
and of the 2 dichl oropropanol isonmers are given in
Tabl e 6. Tabl e 6Aryl Carboxyl®c Acid Cycl ohexyl Am de
Derivatives The invention r es t ogbi cyclic carbonyl

am no derivatives which ar¢ genkst s of Chenoki ne
Receptor 2 (CCR-2) and Chenok Recepgtor 5 (CCR-5),
and to their use in the treatmell of di seases and

: . . . i O . _
2 R R L BBt T o Bl Bl 1€ Byrthesizes
analdgasas dsa fridaacH{{Ggkethoxreyiidin-Sat -ethanael aad d-msitoxgsiyeoidole-2-
rovides.a compound of forrmula (1), or a

CWbBﬁéFﬁﬁ@éﬁ@ﬂgﬁe'y acceptabl e salt or prodrug ester
MS (E82): 808.0 [MkH]'Wherein: X is CH2 or N, nis 1 or 2 ; R

Is selected from C3-C18 cycl oal kyl, C3-C18

het er ocycl oal kyl, C3-Cl8 heteroaryl, C3-Cl18 aryl; R

optionally has fused to it a group B selected from

S{rth68is ©f 4L [23b ivéthofip-beRz bk M- 5y )ce thakidyd H-ikdol €2 -cdrbxylic acid

and C3-C8 heteroaryl; and R and B are each

i ndependent |y unsubstit ut ed18@substi t ut ed by R1

whi ch defines one or nor§ groups i ndependently

sel ected from hal o, Ci- dl koxy, oxo, C1-C7 al kyl,

Cl- C7 al koxy-Cl1- C7 al &2- C7 ai kenyl, C2-C7

al kenyl oxy, am no, @m\nogar bgnyl, carbanoyl, nono- or

di - C1- C7 al kyl ami no, hydroxyl ;ocyano, nercapto, Cl-C7

al koxycarbonyl, aryl, heteroaryl, carbgxy, sulfanyl,
sulfonyl; R 1 being itself u tR ed or
substituted by one or nore g Nel eged from hal o,

hydroxyl, cyano, Cl-C6 al kyl, Cl1-db al koxy, C2-C7
4-[2-?é-lr<neert]l¥cl>xy-benzofuran-3-yl)-ethoxy]-1 H-indole-2-carboxylic acid (160) is synthesized
analogous to 16a from 4-[2-(6-methoxy-benzofuran-3-yl)-ethanol 21 (synthesis see below)
and 4-hydroxy-1H-indole-2-carboxylic acid ethyl ester.
1H-NMR (DMSO-ds): & (ppm) 11.7 (s, 1H), 7.82 (s, 1H), 7.65 (d, 1H), 7.17 (d, 1H), 7.12 (,
1H), 7.0 (m, 2H), 6.89 (dd, 1H), 6.55 (dd, 1H), 4.34 (m, 2H), 3.8 (s, 3H), 3.16 (m, 2H).

Synthesis of 4-[2-(6-methoxy-benzofuran-3-yl)-ethanol (21):

\ I o LiAIH4 \ |
0 - o
OH OH

2h 0C
THF (21)
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C2- C7 al kenyl oxy, am no, am nocarbonyl, carbanoyl,
nmono- or di-Cl-C7 al kyl am no, hydroxyl, cyano,

woroosape; Cl- C7 al koxycar bonyl , aryl, heter oaPgi/EP2008/051951
car boxy. For the avoi dance of doubt, the terns |isted
bel ow are to be understood t#° have the fol | owi ng
meani ng t hroughout the present description and cl ai ns:
The term "l ower", when referring to organic radicals

A sonuoﬁ NEMB S xyrBam firaf GPPadic @kidl (adi16ay, 4843t AmdBYn BBO mi of THF

s coBl A ke o P fodh P 856 B 8o o ane
stirribig) Y RGeS f@F 1 GYGT. The a84ktioR MiRLRSIs %érpp&r&abmracea&&drw HCl and
preferably 1 to 4 carbon atons. Lower al

extrarcé%q, % g@ﬁg gvntthépA@X'Qpepq:cgnblﬁ%q ﬂn'}gpmcé@)feysp are#r@lgﬁnd qyapgrated

1H- NMRRCB@}Q? quﬁbutw (s, 118y Vigr Py, ¥l010@, 1H), 6.88 (dd 1H), 3.91 (t, 2H),
| ower al koxy group may be

3855?éﬂ@h%@16¥2Eh6a%ﬁtﬂeﬁ 1&hd contains 1 to 7 carbon

atons, preferably 1 to 6 carbon atons. Lower al koxy

represents, for exanple: nethoxy, ethoxy, propoxy,

but oxy, isopropoxy, isobutoxy or tertiary butoxy.

Lower al koxy includes cycl oal kyl oxy and cycl oal kyl -

I 'over al kyl °§¥Ht§slso Sthe Helhe g%raﬁé gﬁﬂdih?%oé\l&noxy
group i s br to 7

carbon atons, preferably 1 to 4 carbon atons and
contains at. | east ope carbon-carbon doubl e bond. Lowe
The bepzofigane BUidingpIReng® isdrepalge ACSATdian yhoserctipseais @J”'"ed
beloOr exanple vinyl, prop-1-enyl, allyl, butenyl,
i sopropenyl or |sobutenyl and t he oxy equivalents
thereof. In the present application, oxygen containing
substituents, e.g. al koxy, alkenyl oxy, alkynyl oxy,
Real@éiP8Béme®t C. enconpass their sul phur containing
~ honol ogues, e.g. thioal koxy, thioal kenyl oxy,
t hi oal kynyl oxy, thiocarbonyl, sul phone, sul phoxide
etc. Halo or jhal ogen represents chloro, fluoro, brono
or iodo. Ayl represents carbgay&%ic aryI ,0 het er oaryl
or bj H. Canocy \zﬁ maﬁmar eyclic "o
hydr bon_cdnLa g from ops. P €ah
be ng oCy cicfie bicyclic or tmm@ C|IC xanplem i
naphf hyl | o%bﬁ?l or phkanyl 0% di - ou&
trlsubstltuted-by one, two or three substltuents.

Het er oar yl an aroQnatic moReeycl i @eor bi cyclheo
hydr oc n/éiﬁhhg fr \to 18 riang aggztiine or
nor e ~g choareDMEter sel ectsed* fr,g oN or S.

Het er oar yg can beffdfb-, bi-gsor tri@feic. Prgferably
there are one or two heteroatons Fbteroaryl
repres

qui IR 5
benzofuranyl benzopyranyl, benzothlopyranyl furanyl

(4 §{e}jﬁ| A; &%Qﬁu%kglphle%iﬂ.@%é&m dcl?c?éfiﬁ?leﬂer (ﬂt’)‘ azol yl,

etra pyraz hlazolyl

3- Mé’tﬁé@t&ﬂnﬁl (4814581, koG Hiﬁ’&?ls%#'sblvéél *ﬂﬁsééétéﬁee@obaﬂb §@d 8fter addition of

Cycl'oal kyl " repreésents a tric

chlorpyanede gplg(ﬂt, xhﬁpf@h(@aq,mbémgﬁmplép@@ K@@Og 111yg I800 mmol) the mixture

is refluxed for 22h. After cooling down to 0°C, the mixture is filtrated and the filtrate is
evaporated under reduced pressure. The residue is diluted in ethyl acetate, cooled to 0°C
and washed with aqueous NaOH solution. The organic layer is dried over sodium sulfate and
evaporated under reduced pressure.
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30

unsaturated containing from3 to 18 ring atons,
preferably from3 to 6 ring atons. Cycloal kyl incl udes
whedodgedormnd fused ring systens. Cycl oal kyl reprEERIWIS051951
for exanple: cyclopropyl, cyglobutyl, cyclopentyl, or
cycl ohexyl . The cycl oal kyl mdy optionally be
substituted. Heterocycl oal kyl represents a nono-, di-
or tricyclic hydrocarbon which nmay be saturated or
MS (E8Haur.54 phHiIHd HWNIMEY (DMBOad: NS @pm) Br20n@d e1H)p BeSisga bl ),6.50

(. Bt 7 o5 1 PR r2 PB4 ikl EReB ing 18 1 ng

atons. The term heterocycloal kyl is intended also to
i nclude fused and bridged heterocycl oal kyl groups such

Bbnar steb s e oy RIRhaY s SRocAUsE G pelidigthu stex (29)
Sodlgrﬁ oééﬁ(%%;é @'4@9 n%glg%;);{&;@lretd' lhe1 t’%f cﬁ‘?l:l\émyy gthgr )iahc acid

I"cal I ons ree car
diethglogstlerdb5 Qonlnm&m(ﬂo)) is 8ddéd dopevise witlin 20rmiexAfign 39 mMerng at

roomgtlglfr%)gra%uree{h% r‘&‘ﬂﬁ %%a?%tgngl A so“%( ﬁn %?Lf:e %}ho tpﬁe?oxy) -acetic

Xy-1T"ower "a S Suc oxy
acid esiykegstem(2R) 09%/g, I?ﬂ\&enmal) ky80 o bedry d(almﬁ letres id ddirled drop wise

. Ani.tr.oo est er Ref
witniy 30 iR St S8 e R i Easfun M 1 Bol R Selipd i pom
tempedtee! e rbastivnuNisRS isi foutetoroPMHBISB0G l)edcd 300 and extracted
with gétk&:&géy Ll'Ihg ﬁ)ltr;@gmoégy%§ g?%lgn%{)ye?%gdlﬁ sluﬁfa?e tr%%g%j aBnd evaporated.
MS (E@Qeam[ml* OfH- NMR (ms@&iayiray(bpﬂw 1@& 8 (hhetl ay @5 ¥l6.6 fn, 1H), 6.4
B are each ind epen entﬁé unsubstit ut ed

— 6.5@hs it dmbiRA D 2d- 28t ished3-Ab &y Sk 18 mdr (M, 6H).

preferably thiazoyl, pyridinyl, benzofuranyl,
benzof uranyl or 4,5,6, 7-tetrahydrobenzofurany| mhlch
i s unsubstituted or substituted b as defin

R
(BAboveterre: &Megioxydhenzef ‘é?@rza%diﬁ%éﬂ&ldﬁc@%’uﬁ'!etm| esten @4)

NN N T T —

in 320rﬁlcbf061y’dléd/( 1540) ﬁ@n(f tsam@hdamd Endsifrealmr §h3mé$§é£mefréékfﬂon
-C800|Oa|£$/ - hetero

I | k
ixtFa g1l TS Wi (9P (SRPRIAITE. L B8 EHHLIRIS POtRETIY 1 ko of ice

and é‘ﬁﬁa‘étb‘éﬁhﬁfﬂ&@l‘ﬂry@th&ubﬁé bidahRdalis BrelwashedeaditngtheaBgdEover sodium
Ris or tetrahydrofura

nore pref era?ﬁ/ )g]l or
sulfage :glltatepg,mcb%\@,pgat g’ﬁﬁcruqqqpr@g%q{ i p4rified RyjFdash-chromatography

(sﬂncé‘@%“'@ﬁ{yl £é§tﬁglq{ex§h@§i ¥Ut ed as def| ned above.
ferred ounds of fornul a

MS ( B@y%%@bf"{}f t%W&(WSQd%D&@PBﬁF%@ﬂHb 7239 (¢, 1H), 7.06 (dd,

2 3
TR 2 R L TSR e

(4) Step D: 6-Methoxy-benzofuran-3-carboxylic acid ethyl ester (25)

6-Methoxy-benzofuran-2,3-dicarboxylic acid diethyl ester (24) (27 g, 92 mmol) is dissolved

in 200 mi of a DMSO and the mixture is heated to 170°C. Then sodium chloride (10.7 g, 184
mmol) and water (3.3 ml) are added and the mixture is stirred for 2h at 160°C (temperature
of reaction mixture). Then the mixture is allowed to cool down and evaporated at high
vacuum. The residue is dissolved in ethyl acetate, washed with water and brine and dried
over sodium sulfate. Evaporation gave an brown solid, which is further purified by Flash-

chromatography (silica gel, ethyl acetate / hexanes 3:7).
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4- (Tetrahydro-furan-3-yl net hoxy)-1
H- i ndol e- 2-carboxylic acid {4-hydroxy-4-[2-((3S, 4S)-4-
whyasoxye3- net hyl - pi peri di n-1-yl)-et hyl ] - cycl oerygPIoogon1951
i de 4- (Furan-3-yl met hoxy)-1 i ndol e- 2- car boxylic acid
{4- hydr oxy-4-[2-((3S, 4S) - 4- T oxy- 3-
met hyl - pi peridin-1 -yl)-ethyl]-cycl ohexyl}-am de
4- (2-Chl oro-thiazol -4-yl met hoxy) -1
MS ESihndpt pMLHIE arHb kR (RMAOkHAL): {SA(pbyml B (s; 4H], Z-19 @S1AB)7-3¢d, 1H),

roxy: 3z nethyl ;g perj di n-.1- et hyl]-cycl ohexyl }-am
7‘01%‘8 1%(%%3‘5%%38}?%% gg%l(tn\{ré%‘hoxy) -1
H i ndol e- 2- carboxyl i ¢ acid {4-hydroxy-4-[2-((3S, 4S)-4-
hydr oxy- 3- met hyl - pi peri di n-1-yl)-ethyl]-cycl ohexyl }-am

de 4-(4- - 4, s
(gé, 6, gtﬁge'%%éﬁyémya@mfwaﬁ.-%a.fypnﬂmseg))e.t'1V' ester (26)
H i ndol e- 2- carboxylic acid {4-
hydr oxy-4-[ 2- ((3S, 4S) - 4- hydr oxy- 3- et hyl - pi peridin-1-y
6- Méthemb'eplzbﬁuwc]mhmmyyl]c-a&m eibylzes(e@ {Z5) 0P 3eg, MY Immhel) iodidsolved in 80

mi oEg gﬂé@}nge aqqr{ggc)?gfe%ém Y aﬂ\/l |on opgéy &ichloromethane (84.5 ml,
84.5{rmbly & ado&edlhn[ﬂhe( (nBéE.uré@ stﬂrrdmyairrmoy 28- Tl’&i rlfnydtureinqamljrddi pn ice water

and fiadiairSt i S G O D bt e T b SlaalicReT iyt p e Sedium

sulfate fitbedsdAiyd dvdpdrated under reduced pressure.
s ESo R0 i 4Kk OMEB-Y! 6 Bodny 3.4 (or i), B8 @V, PG (a, 11
6984d((+l& 6)86%&/91&!)0431&;32@ hyd épsb@nzofur an- 3-y! met hoxy)

-1 Hindol e-2-carboxylic aci

hydroxy 4- [2 ((3S,49)-4- hydroxy 3-net hyl - pi peridin-1-y

| )-ethyl]-cycl ohexyl }-am de

4- (4- Mgyneesid 8Nl berofuiraity PRk bRy indbt bul #thE blockar bo

Xyiic acrd {4-hydroxy-4-12-((3S,49)-
4- hydr oxy- 3- et hyl - pi peri din-1-yl)-ethyl]-cycl ohexyl}-

The %ﬂ"pﬁﬁ@ﬂ@fbﬁij@g?@@gﬁ?%@e @gp@%g%agg'}gmﬁbgféa[%gﬁ LoHeme outlined below.
((3S, 4S) - 4- hydr oxy- 3- et hyl - pi peridin-1-yl)-ethyl]-cyc

| ohexyl }-am de 4-(5-Chl oro- benzof uran- 3-yl net hoxy) -1

I—l-ln 0] e- 2 carboxyllc acid {4-hydroxy-4-[2-((3S,4S)~

Rea : met hyl - pi peridin-1
-yl )-ethyl]-cycl ohexyl }-am de OH
4- ( 6- Met hoxy- benzof ur an- 3-yl net hoxy) - 1 m(o
H- i ndol em@m@'a\rboxyl | c acid {4-hydroxy-4-[2-((3S,
4- h dr ox»ﬁao Yy - erl din-1-yl)-ethyl]- cycl ohexyl Lg
am 04- ( 6- Et hoxy- ben Q/aqﬁg |Y| rIhoxy OH
doI e- 2- car boxy+ hyd 3S, 4Sy- @
ydr oxy- 3 3 et Ry, ridin- lﬁyb} et hy(l) ohexydap-pPh3p
am de OH Ph3P DEAD THF

THF, 16h rt

44%%6- Cycleopmay| net hdXy- benzof ur an- 3- yI met @dxy) - 1
H i ndol e- 2-car boxylic acid {4-hydroxy-4-
R [2- ((38 4S) - 4- hydr oxy- 3- meg hyl - pi peridin-1-yl)-ethyl]-
) xyl }-am de o)
H Pnd

- Et hoxy- et hoxy) - benzo af- -yI rretchoxy] 1
- 3—¢ar boxy! ¥ acid {4-ydr @ -
((3S, - hYay oxy- 3- net hyl - pi peri df nﬂl ﬁ“) et hyl ]-cyc

lzﬁgexyl}o- mde 4-[6-((RS)-2- Mt ho>§3261
t hyl thoxy) benzof ur an- 3- yl et oxy] 1

H i ndol e- 2- car boxylic acid

{4- hydroxy-4-[2-((3S, 4S) - 4- hydr oxy- 3- net hyl - pi peri di n-
1-yl)-ethyl]-cycl ohexyl}-am de
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4-[6-(2-1 sopropoxy- et hoxy) - benzof ur an- 3-yl net hoxy] - 1
H- i ndol e- 2- carboxylic acid {4-hydroxy-
W@ 2408461088, 4S) - 4- hydr oxy- 3- net hyl - pi peri di n- 1- p¢i/ER1008/051951
] - cycl ohexyl } - am de
4- [ 6- ( 3- Met hoxy- pr opoxy) - ber?of ur an- 3- yl et hoxy] - 1
H- i ndol e- 2- carboxylic acid {4-hydroxy-
4-12-((3S, 4S) - 4- hydr oxy- 3- net hyl - pi peri di n-1-yl) - et hyl
Sydtheyis! S¥acpeytt thoRybeRzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid (30a)
4-16-(3- Et hoxy- propoxy) - benzof ur an- 3- yl met hoxy] -
H i ndol e- 2- car boxyl i ¢ ac{methed A oxy- 4-
[ 2- ((3S, 4S) - 4- hydr oxy- 3- net hyl - pi peridin-1-yl)-ethyl]-
cycl ohexyl } - am de4-Y 6- - (Tetrahydro-furan-3-yl) oxy]
- benzof ur an- 3-yl met HO | e-2-carboxylic acid
. {4-hydroxy-4-[2-((3S, 4 4-hydrloxy- 3- ngghyl pi peri di n-
1-yl)-ethyl]-cycl ohexyl }-Qm dg de\
4- (6- Fl uor o- benzof ur an- 3- yl nethexyyn
H- i ndol e- 2- carboxylic acid {4 hydr bxy- 4 [2 ((3S,4S)-4-
hydr oxy- 3- net hyl - pi peri di n-1-yl)-ethyl]-cycl ohexyl }-am

de . .
(1) (751%R Aot b Benaolnas-JrAtharsls peif ethyuksiter 278k bo
xylic acid (4-hydroxy-4-[2-((3S,4S)-
4- hydr oxy- 3- et hyl - pi peri di n-1-yl)-ethyl]-cycl ohexyl}-
6- Hydmx;d@enzc[fana(\zrmbtbp(yﬁqagu@ﬂw estet (26} (g 9,139 mmol) is dissolved in 80 ml

4= [2< (L3S, AS) - 45
of DY g RS HER T Biorpe e i R Ere i REK (T sadg o
mmdl)dbe M)[tﬁre(léisﬁfeéd’rf@xyh ph 0y C) Aﬁehmqp]orétlon of the mixture at high vacuum,
ol | d {4-h -4-12-((3S,

the rRSTf% BTSSR ) P AsBlef ipsh 83 BB R APl T Ars, A frer
SOdILdFF'Séﬁtia a(rgj-é\hbgmledlr tpmﬁpéd(xjm{eﬂ bﬁasgﬂ;relThi yt[ellzow( s(osl)lg |s;‘r Sed4m the next

i n - 2-carboxylic aci - roxy- 4-[ 2- , - 4-
stepwbgnggyv?%errpgflﬂgﬁ%oél peridin-1-yl 3/ et hy);l ] - cycl ohexyl }-am
MS (Esg 435 PM{H'Q M- NMR’(‘DM$®CH6)1'63(an) smh@xmy 1.77 (d, 1H), 7.27 (s, 1H),

ndol e- 2- car boxyl i ¢ 2-((3S,49)-4-
6. 99N‘§ﬁd1r"8x§7 33 (%e?t"ﬁyf?oﬁl(‘ﬂ) )dl %5%‘ §‘P’¥ 16%?1% ycl ohexyl } - am
i de 4-]2- (6 Met hoxy- pyri di n-3-yl) - ethoxy] 1
H-i ndol e- 2-carboxylic acid {4 hydroxy 4-12-((3S, 4S) - 4-
roxy- 3- net hyl - pi peridin- % ) - et hyI% cycl ohexyl } -am
(%)de S1¢pB G‘aﬁﬁtqwsaﬂnsewe'ﬁ@rﬂ mepthanol ¢28axy - 1
H i ndol e- 2 carboxylic acid {4-hydroxy-4-][2-
((3S,49) - 4- hydroxy-3-net hyl -pi peridin-1-yl)-ethyl]-cyc
1M LimRgxyluficraini THF @G @omti4A® mmaod is dioediwils 260 inl of THR&Nd cooled to

o | ntion there_is provide cO fo | a .
0°C. o oo Tk Arcprall 45 Py AL le Bl ShE mimbl) o dissolved
in 1O@TH$I| df Bt ér@bdlfedtd?@ﬁ\ivli@mlthﬁf 3@mirRWiet Wﬁl@te@lraddltlon the mixture is
| anmat ory di sease or conditjon. Accordin

a”o"‘teﬁlti’ iRl feEtoth- ThEN tR/EABIBHbHER & ‘F@‘%’r@v%éﬁa%{j 10 ml of a 1M

NaoﬂrW@ﬁ if 8ddRRNPSIBRI! PlhdrPthe hixtRrERIRAHE 0@ cbRteMWhshed with
npri si n% reacting a conpound of fornula

1)
THF(anmeyanmeteém erredycgq FUPS%WQ:l C7 alkyl group, with a
MS (E@“)FJ%@EMM] o NN/IRﬁ([il\hé/d) d): W(pam?ﬂﬁ(‘éo’t’ﬁ)” (o Wﬂz 7.12 (d, 1H),

resul tant conpound of for ree or sal
7.85f(ed, riH) ;Thé (Wr?odé&s‘*@ﬂ% ﬁ@).«o@m i2oh, 1.85&f Bkt ed in

conventi onal manner.

(3) Step C: 4-(6-Ethoxy-benzofuran-3-ylmethoxy)-indole-1,2-dicarboxylic acid 1-
tert-buty! ester 2-ethyl ester (29a)
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The process is a condensation reaction between acid or
ester and amne. It is conveniently effected by
wo eastioregs the acid with the amne in the preserCEER{008/051951
coupling agents, for exanple TBTU DI EA in a sol vent
such as DMF, or by reacting he ester with the anine
in the presence of a coupling agent such as HOBT/ EDC.
The appropriate conmpound of forrmula (I11) may be
4-Hydrapaticib-a2-diesboxyhe deib al e baeg esdt ngatrmettbemwatg cm 2 mmol),
schene 4 from4hdox 1I—|-|ndole20arboxtyllc g/
(6- eta@er*PenZaM%%/Qﬁn? tharqi 83) (3R ar ednwel ae tiiphsdviphosphine (5.4 g,
20. 63%8!§rﬁre1d1ss-5h%dQﬁ’Gﬁ‘PrWé¢TPﬁ: drir dveled t6 0ME. THRh 418 efr@par ed

accordi ng to schenes and 3 bel ow. The compounds

azoo'uqaéqumkamql@wndaﬁflﬁﬁ r"é'c%Q/ Emeaoh ripaddadkdror y6se. diiter completed
additBrshe axtBRds RHFred f#96h '@TIQ@ @Uﬁfﬁlj anarneEr Wﬁwixtlﬁ@%@a%orated

SucC as enanti omers, may tal ned in conventional
undefggdused peesgurepy he r%ﬁzduedﬁdﬂut@ﬁl ygth@twl gegtplepwashed sat. NaHCO;- and

Nacﬁé%%t éh&gﬁé/d;!é%?ﬂagsér We%?&&&ér@@ﬂ&hé@urﬁ@ﬂ”ﬂ?%bﬁa' Iy

tute 'y active, star
Chromtmarﬁiys(ethmeﬁt@fhéweﬁéi :8),isdicagednd i nt er rredl at es

MS (%g?)h%é RRLHK YRR g[ﬁ\ﬁ@ @P%@,% ncm)dV% HO19%> (4, 1H),

or -“anal ogou
7.39 kst ripl) e8.1 Ads dH]| hg7 1€69) 1&1)be3 (Ch &b p@88 (df1 Hhe.3g(sentH)oh28 (g, 2

. 4 LT HE A R8P BR80T Ry 10 T

aspect of the invention there is provided a
pharmaceutical conposition conprising a conmpound of

(0 TG B S PR BRI S aci

aspe@oapf the invention there is provi ded the use of a
conpound of formula (1) in the manufacture of a
4-(6-nthhixy depnefufapr3-yiethaxy i-indoler e diverioxplic anid Aderbbutylester 2-ethyl

e:stelogwa?I t(tggjg% %ermgf) ?%&ggol\%rd i qgg'n]tilﬁ?g 1: N%ﬂﬁtﬂf@% 'Itdjﬂgaethanol and

ect I nvention
watermtkr’rmaﬂemfaddmbm b KOHipetibis@Ki g)& 8remepl)othe mnutuneacsrsmpbdger 2h (TLC

T AT TR T I —
is coal@aite 03T and Mgated withi ZM SI(DDJ 'Bfetcradie pfotiacttis fikcradotinindafried under

cor n 0, an, ei ght h aspect
nioh GRCRRE TIRHES BRduRs Eenetigointel i Edgaor - oo
MS (Elsw)adetsmg\nam] T TH-NMRTEDNISD-R): Eﬁ(tpbﬁi) mmnt b, sm@smbm (s.t 1H), 8.01 (s,
condj ti on risin sterin 0 _sai an
1), SR 10 721700t Hie 7 0 BB T e @ TH- Rrea T, 5.33
(s, 200, 4@53@ QHEWMJU be prepared by processes
descri el ow. EXPERI MENTAL SECTI ON Abbrevi ati ons:

Synthesis of 4-(6-cyclopropylmethoxy-benzofuran-3-ylmethoxy)-1H-indole-2-
carboxylic acid (30b) (method A):

OH



BOC: t-Butyl oxycarbonyl Boc20: D -t-butyl dicarbonate
BuLi: n-Butyl lithiumDCM D chloronethane DEAD:
woe@shyioonzadi car boxyl ate DI EA: Et hyl - di i sopr opyi/ERav81€51951

DVAP: Di net hyl - pyridi n-4-yl -am neDMF: N, N- Di net hyl

formam de DVBSO D et hyl sulf¥xi de EDC

(S- D et hyl am no- propyO- et hyl - car bodi i m de

hydrochl ori de Et her: Ethoxy-ethane Et OH Et hanol

4-(6- Ey&b‘t@opméﬂhbzy B&rizdfeamBlylrasthexy)HE-indbledr-esbboylic @cidqBob) is

Benzotriazol - 1-ol LAH Lithi um al um numhydr

synthg@@q:d apgliegeysote 30adgm g—é—tydmﬁyrge@rz%f%[% Kfpoxylic acrd etﬂyl ester (26)

and Gro%hfé‘{rkyl BYdidRbpaen- 2- one Pd/ C. Pal | adi um on car bon
RT: om tenperat ure

MS (BS )131%%*2'&) Hi-AR (QM§p;dsN NPRM) Ni2-82PF anthy 1142 é%i tirhh 8.01 (s,
5 1H), ?%‘7{(2{]@0?%% tﬁltr ﬁv@* ?—rl)'\’P(fJi]t/rh R50BRA- (8d°LH)Té"?1 1H), 5.34

of uran ayer chrorrat ogr ap
(s, 2dh 85 @, dirlk 1r2dclor. A&, Q)ﬁ8émvétr|) ard4deniZh). 400 I\/Hz NI\/R
spectroneter. Significant peaks are tabulated in the
order: multiplicity (s, singlet; d, doublet; t |,
triplet; q, quartet m rrultlpl et; br broad) and
pgie of d ppcy-eth fura; 3 mé¢thg KR e-2-carboxylic
mass spectra are recqr tt Packard 5989A
mass spectroneter. g Pae o "?etﬁg A): results are
reported as the at| o of nass over charge. Preparative
HPLC purificatr $ are perfornmed with XTerraTM RP18
19x1 50nmm col ums, \is\léng acetonitrile/water or
n
r me

MeOH wat er as el ue ys Al'l reagents, starting
@ bzed in these exanpl es

materials and inte
are

10 “
4-[6-(2-Ethoxy-ethoxy)-benzofuran-3-yimethoxyl-1H-indole-2-carboxylic acid (30¢) is
synthesized analogous to 30a from 6-hydroxy-benzofuran-3-carboxylic acid ethy! ester (26)
and 2-bromoethyi ethyl ether.

MS (ESI): 394 [M-H], 1TH-NMR (DMSO-dg): & (ppm) 12.82 (br s, 1H), 11.73 (s, 1H), 8.03 (s,

15  1H), 7.57 (d, 1H), 7.21 (d, 1 H), 7.15 (dd, 1H), 7.02 (s, 1H), 7.01 (d, 1H), 6.92 (dd, 1H), 6.72
(d, 1H), 5.35 (s, 2H), 4.12 (dd, 2H), 3.71 (dd, 2H), 3.50 (q, 2H), 1.13 (t, 3H).

Synthesis of 4-[6-(2-Methoxy-1-methyl-ethoxy)-benzofuran-3-yimethoxy]-1H-indole-2-
carboxylic acid (30d) (method B):

N
20 H

(1) Step A: 6-(2-Methoxy-1-methyl-ethoxy)-benzofuran-3-carboxylic acid ethyl
ester (27d)
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avai | abl e from commerci al sources or are readily

prepared by nethods known to those skilled in the art.
weyshewds of the indol building block The i ndetT/EP2008/051951

bui l ding block 2 is prepared_according the reaction

schene outlined bel ow. Reacti®h Schene 1: (1) Step A

4- Benzyl oxy-indol e- 1, 2-di carboxylic acid 1-tert-butyl

ester 2-ethyl ester (1)

4- Benzyl oxy- 1Hi ndol e- 2-carboxylic acid et hyI est er

(50 169 rrm)W)b and di met hyl am no Sgr i di ne ?5
6-HySF QAT eHERS PP {3 Aatat Absoved in 24

@@Cmc'do?thﬂteﬁgﬂr (28)d
mi op&ryaqxﬁgc( erQddition SP9-nETRby-2- Bro%bhb‘l' (2@@ ﬁi’éﬁQ@ o dad
wi se and the m xture is stirred room

trmh?@ﬂﬂ@??@hlﬁ‘?ém:’fﬁ'@ FOPTPR thesmixdy ﬁé‘“dc%‘lﬁ,%fé’s%pv@?” @i4Pfpe solution of
ethyV‘?z&a@fca?de?/IQf iRSoludriR(197 BRDI @m'nﬁif)‘% abi8edBicBdiY 8Rd the reaction

i um sul phate and evapor at ed under reduced pressure.
mixtoeds 9@1r¢Cbﬁnr 46 ptrops tggwerdturet Rubspaxentyt dje WiXture i evaporated

und%rm%g pgégs':uf'éd %?% E%cryag pgcgﬁt:%lﬁbp%ﬂ@ec&w%’%% gmn%gphy (silica

gel, ethyl audfate 7hexdanem1 Qi) yielt Bgolpufessid)l, 7. 22 (s, 1H),
S @@?)2 2?9 g\fl;(ﬁﬂ‘,: 1%5@:& E‘;'Y'Sijt:ge% aé(_p%ﬁq)(s‘?ss &Ny PP $H), 7.33 (4, 1H),

6.994déHytho4p7i(md 61, 4. 32 {ali 2Hr B4R, 2HR S 2B (T BHY,t1-Btty3H), 1.23 (d,
3H)ester 2-ethyl ester (2) 10% Pal | adi um on carbon ( 1 Q)

is placed under an argon atnosphere into a

round- bottom fl ask and covered with 50 ml of ethano

ol ut.i n of (4-benzyl oxy-indole-1 ,2- arboxyllc

sterlioleh B e gmed et NPT S Eiles S0 52 86 5

mrol ) in 250 m ethanol is added, followed by anmmoni um

form ate 6.3 7.4 I The js_stirred .
{5 EMesBoRy- gty ethoiy-belictinep- uieethoxgfs-dar2gharboryiic
ac,dt(lggd)'mgqgggnggg @@Napﬂt ure is filtrated and evaporation

gives a white solid, which is further purified by

recrystallization from di et hyl ether / hexanes. M5
(ESl): 208 [M+, 1HNWR (DMSO-d 6) : d (ppm 10.2 (br,

B1(1-frfbole-2-

firho d D (= & E,lldlng bl ocks
6 and 14 are prepared accordlng the reacti on schene
outlined bel ow. Reaction Schene 2: D benzoyltartrate
racemate racemat€ Pacemate racemate (6) Synthesis of

2, 2- D net hyl - pr opi 0\11'~Q acid
(3S, 4S) - 3- et hyl - pi perd -yI ester (6):
|
C-¢

o

N OH
H

4-[6-(2-1sopropoxy-ethoxy)-benzofuran-3-ylmethoxyl]-1H-indole-2-carboxylic acid (30e) is
synthesized analogous to 30d from 6-hydroxy-benzofuran-3-carboxylic acid ethyl ester (26)
and 2-isopropoxyethanol.

MS (ESI): 408 {M-H], TH-NMR (DMSO-dg): d (ppm) 12.8 (br s, 1H), 11.73 (s, 1H), 8.03 (s,
1H), 7.56 (d, 1H), 7.21 (s, 1 H), 7.15 (dd, 1H), 7.03 (s, 1H), 7.0 (m, 1H), 6.93 (dd, 1H), 6.73
(d, 1H), 5.35 (s, 2H), 4.1 (t, 2H), 3.7 (t, 2H), 3.63 (m, 1H), 1.11 (s, 6H).



(1) Step A (1-RS,3-RS)-1
- Benzyl - S- net hyl - pi peri di n®-ol (3)

wd 2menawbs 3- net hyl - 4- pi peri done (25 g , 123 mmeCI/EP®08/051951
di ssolved in 200 m of nethanol and stirred at rt.
NaBH4 (2.3 g, 61.5 mmol) i"$%3dded in smal portions
during 1 h (exotherm c reaction, 30C). The yell ow
solution is stirred for additional 30 mn at room
SyntRIsas of £[6-[MetHIXg-prolbiy)ehé iz ofivral B-glnesthoxyierH-indole-2-
reduced pressure, dissolved in _ethyl acetate and
washed with mte%ﬁ}d—(ﬁm—kNW ( CDCI 3)
. d (ppm 715- 7.3 (m 5H), 4.5 and 4.3 (d, OH),

3.38 (s, 2H), 355and289(m 1H, 2.6 - 2.75 (m

2H), 1.9 (dt. %%7(m 1H), 1.65 (m 1H), 1.3 -
1.5 (m 2H), 0.84 Y, (2) Step B:
2, 2- Di met hyl - pr opi oni@—€ci d

(3RS, 4RS) - 1- benzyl - 3- net'Hy -p;l pe |d|n 4- yl ester (4)
(1-RS, 3-RS) - 1- Benzyl - 3- net g erii n,4-ol (3) (24.
99, 121 mmol) is dissolved in & q y THF.
Triethyl amne (25.4 m, 182 mol) |SHadde foIIovved

by sl ow addition of pi vaI oyl chl ori de ﬁ21 9 18
4-[6-@nidpthoxyrawppraenafurancd-dimethaxyhitinde Qxﬁd?@quxé'fq Qﬁkd (30f) is

I f
synth%gi%? thl ngtt)%s&g%e@%jﬁrcim trﬁgr)rﬁ&y_*aﬁgiﬁtrjrfagn% gér?gg()gg: alclgrbqhy! ester (26)
and wastrexyviHprapdidlaqueous sodi um hydroxi de sol uti on and

brine, dried over Na2SO4 and evapor at edunder reduced

pressure. The crude product (cis / trans mxture) is

purified by flash chr omat ography (silica gel, ethyl
Synthesisa¢fed-[6- 413 mnmam&ﬂ:gemm]-ﬂ Haindole-2-carboxylic

i somer. MS (ESI): 290 Mg (cbc3) - d

(ppm 7.28 (m 5H), & 42 (d, 2H), 2.5

(m 2H), 1.9 -l)qz (m 3H), 1.7 (m 2H), 1.15 (s, 9H),

(3

0.78 (d, 3H). Step C 2,2-Di nethyl-propionic acid
(3RS, 4RS) - 3- net hy \-\Qi\geri din-4-yl ester (5) Palladium

hydr oxi de (20% on carhon, 5¢9g) is placed in a
round- bottom fl ask unde ar gen,at m)sphere and
covered with methanol, A‘se{ut|i onjof

2, 2-di net hyl - propionic acido
(3RS, 4RS) - 1- benzyl - 3- net hyl - pi pe {) ester (4)
(15 g, 51.8 mol) in 300 m of rret hamol d added,
foll owed by an 1.3M nethanolic HCl solution (62 m, 78
4-[6-tanehxy-ATepexyd henzrfranrieyimstheyir Udinsatesttcamarylicrasidn@0g) is
I ' L
syniRsfE33 dholls 12300 AfoT Tt Pant Tulghnt EEERIE ALY ester 26)
and 3-ethiosly+é- prSpaJhoSsoI ved in diethyl et her and washed with
1IN aqueous sodi um hydr oxi de sol ution and brine. The
conbi ned organic |ayers are dried over Na2SO4 and
evapor at ed under reduced pressure. M5 (ESI): 200 [ MtH|
15 SynthesldloNMRS-{(SPOetahydb-fupaniB-yi)ox@1-bdhzofiirin-3-Ylmethoixy}-1H-indole-
1H, 2.85 (m 2 .45 : d, 1H), 1.75
(m 1H), 1.55 ( - (s, 9H),
0.78 (d,

10




3H). (4) Step D: 2,2-D nethyl-propionic acid
(3S,4S) - 3-net hyl - pi peridin-4-yl ester (-)-

waledwenaoyi tartrate (6) 2, 2-Di net hyl - propi oni ¢ BCT/EP2008/051951
(3RS, 4RS) - 3-net hyl - pi peridin-4-yl ester (5) (9.6 g ,
48 mmol) is dissolved in 50 $t- of ethyl acetate. A
solution of (-)-dibenzoyltartrate (8.6 g, 24 mol) in
ethyl acetate is added drop wi se. The precipitate is

—{6f[Q§)J(TéﬁeﬁQd@fﬁr@i@yb)‘@@ﬁlﬁén%ﬂﬁrhn@}lﬂe%&y}u HGRIoR-2 ch®oxylic acid

1eld colourless crystals. Reacti on Schenme 3: S¥)nt hesi s
(30%fs qyggmegg?d fnaIPQOL(sCtp§OQ fmﬁ\ Adiygroxy-benzofuran- 3-carboxylic acid ethyl

ester @s?a%gs)c(écé ﬁ!;kﬁzsy;}tétra%avdfd.raae met hyl pi peri din- 4-ol
OK/@ ohex- 2- enesul fonyl ) - benzene (7)
me&wxbﬂestﬁrwweaa Qridg): B fprm) 1éa foriss 1), 94 gl2ved it 8.03 (s,

f G d
1H. Ez';’nsz B0 R B8, AR DL BED e g Tl peilag, 1k, 6.7
(d, 1Hheb.Bd & @He §5.67 & Th)ed. 7f-03.93 Tim, éH) r202ihﬁnn eiet 86 lﬂme1H)
Then the m xture is evaporated under high vacuum The
residue is diluted with ether, washed with water,
dri ed over Na2SO4 and evaporat ed under reduced
pressure. The crude product is purified by
FI ash-chromat o - l. xanes ( 1:9),
1kg silicagel)? ¥ ihoxhifh MR (CDCl 3)
:d (ppm 7.88 (d, 2H), 7.65 (d 1H) 7.56 (dd, 2H),
6.1 (m 1H), 68(m1|—|),375(s ?1.4-2.05m
The mdple—Z—oarquam/da,s are generally prepared by a TBTU-mediated coupling of

apprﬂ)grlét;/'v %ﬁﬂéﬁ%a oY ca s iRNR I s3wiB ik ook bRt dhihbs B the
enzene (8) Cyclohex-2-enesulfonyl-benzene (7) (10 g,
presmcewfrﬂlama&baﬁ:e;(cﬁﬂaow Seheps 7k of dry THF and cool ed
down to -200C. Then 1.6 M BuLi in Hexane (30.9 m,
49.5 mmol ) is added and stirred for 15m n. After
addi ti on of benzyl 2-bronoethylether (8.5 m, 54 nmol)

Reactien §chemed:is stirred for 1h at OOC. Then the m xture
I's evaporated to dryness. The residue is treated with
ice / 1M and extracted twice with ether. The

conbi ned orfInc | ayers are dried over Na2SO4and
evapor at efl under educed pressure. The prod '

in the next_ step vvldhout further | O catN on.
(ESI): @ [ViH 1%W¢Wp
2H), 7.8 1H)o755(dd 2 25 -
5H). 6.15 (m <1H) 1°B.65 (d, 1H), 4.45 (s, 2H), 3.5 -
3.8 (m 3H, 1.4 - 2.3 (MgrgH) - (3) Step C

<2- Cycl ohexa- 1, 3-di enyl -lebioxymnet hyl ) - benzene (9)
[2-(1- Benzenesulfonyl cychwhex- 2- enyl ) - et hoxynet hyl ] -b
enzene (8) (1 g, 44.9 ) is dissolved in tert.

but anol (450/ﬁm»nand after addition of potassium
tert. -but oxf de 11.1 g, 98.7
©i>—{ : N : HOH

An illustrative example is given below.
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mmol) the mxture is stirred for 32h at 80 C. Then the
m xture is poured on ice and extracted wth pentane.
wabmsaogehi c | ayer is separated, washed w t h sSBtT/EP100£051951

NaCl - soi ution and dried over_Na2SO4. The crude product

is purified by Fl ash-chrorreft:??g'raphy (ethyl acetate /

hexanes ( 1:9), silicagel). M5 (ESI): 215 [ MtH] +,

IHNWR (CDCI3) : d (ppm 7.2 - 7.4 (m 5H), 5.84 (m
Exahb)e 15.65 (m 2H), 4.45 (m 2H), 3.55 (t, 2H), 2.32

t, 2H), 2.0 - 2.3 (m 4H). (4) Step D

(1S,4S)-1-(2-Benzyl oxy- et hyl) - 2- oxa- 3-aza- bi cycl o[ 2. 2.
4-Cyelpbetynsteewy- 133-indalebbearbpxylia@cid {#dwytraxydylR-(638,68)-4-hyroxy-3-

-Cyel.ohexasd - 3-di = oxynet hyl ) - benzene (9) (6
methég?'%@é'mh)aet@] %ﬁcgdggwie%ﬁ!dr% 280 m of dry nethylene
chl oride and cool ed down to 00C. After addition of

nol ecul ar sieves (6g, UOP Type 4A) and
N- BOC- hydr oxyl a e (5.6 g, 42 mmol) in small
portions, tetrapyopyl anmoni un(neta)periodate (10.8 g ,
28 mmol ) is added _slowy in small portions he m xture
was stirred for 1f. Then the mixture is diluted with
CH2Cl 2 and cool 1 . 2M Na2S2 solution is
added slowy (ex r i )X Ur 8.,isy Washed with
water, dried over Nadsos 3 under reduced
pressure. The crude product purifie® by

FI ashchr omat ogr aphy (let_hyl acetate / hexanes (1 :9),
A solitipn ebdreyglob thgky-1Hgn@ple-naarhoxylic-pop ik §arHi(3yg; 0.483 mmol),

{80 eyl Ao B3yl g ity o B mo

0.426 MymollardiD(Es" (00243 m{, 53)533trepolEin 5 mi of DMF is treated with solid TBTU

(o FPER, ShOHDAE OHfet Qe B RUBl NG 2R Hituce

residok ax didsolveicoin &OAoc and ektoddtedwith AMHGhdbe agpneausgayer is separated, its
t h d d wit. . A soluti f. :

oH oy A5 T4 Bl SR T e h SV B oudire s g gver sosium

sulpt?dzt@Ghds svapteatadd. 'Ffaard‘goﬁ?ln biddfuaidf ﬁ\drﬂfdrijﬁbdlby I(cj:hmﬁeedégréﬂw on silicagel

, : n .of etha | n

usind Fithapl® BeM oA BgehatBaniions st TER O FrEh  he

The farbtisreof the hiydirotiabegbswsaroecalnidved ®h tre@indg ohbediutiog ef the free
reduced pressure. oduct Y‘%ﬁo sed in the next

ed T
basegp HCNof AeRiPNg Witk HMH%B'SEQ mstana (ESI): 258
MS ERnHE84 [MHH] ’m_gjm‘é%msoidé)é GPPPIn) 4128 (§11H)1BI06 (8, B9, 7.25 (s,

1 3.4 t, , 1.6 - 1.95 8 1.56 (t,

1H), ':%4, (t,?_rﬁle.@g (d.g¥)), 6.ABYd.HHBH4R9 (brs, 1‘45“ 4.55')(6, TH), 2 0h (d, 2H), 3.73
(m, Ml 2.75_(23@;1@4%: £ 42 2mDbAR WA (rRrepi PBYI200 m BHYEY BYL- &1 (m,

I peridin-1- -
10HR {1 /1 -}432m09<é%@-832(§* Bilkycl o[ 2. 2. 2] oct ane- 3- car boxyl i c

acid tert-butyl ester (12) ( 1S,4S5)-1

- (2- Hydr oxy- et hyl ) - 2- oxa- 3- aza- bi cycl o[ 2. 2. 2] oct - 5- ene

-3-carboxylic acid tert-butyl ester ( 1 1) (620 ng,
Exampiei2mmol ) is dissolved in 24 nl of propionitrile and

after addition of amne 6 (480 ng, 2.41 nmmol),

4-(Telfay 3 Ry RS D o s O Sid T by oy B2 035 45) 4-

hydroxy-3-methyl-piperidin-1-yl)-ethyl]-cyclohexyl}-amide
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and diisopropyl ethyl amne (2 m, 12 mol) the
m xture is stirred for 16 h at 1200C. Then the m xture
wo soosuanved at ed under reduced pressure. The resPCIEP1088/051951
diluted with ethyl acetate, washed 10% K2CO3- and
NaCl - sol ution, and dried ovei® Na2SO4. The crude
product is purified by Flash-chronmatography (ethyl
acetate / hexanes (9.5:0.5), silicagel). M5 (ESI): 258
[ MeH] +,  1H NWVR 3) : d (ppm 4.25 (m 1H), 3.86
(m 1H), 2.75 ( 2H), 2.33 (m 2H), 1.5 - 2.0 (m
15H), 1.42 (s, 9H), 1. 14(s 9H), 0.82 (d, 3H). (7)
Step G (3S, 4S)-3pMet hyl -

-[2-(2- oxa3az |cyclo[222]oct 1 -yl)-ethyl]-
pi peri di n-4- ol | op de (13) (1
>48) - 1-{2-[ (3S, 4 - % AYl—Mr opi@wy | oxy) - 3- net

hyl - pi peridi n-1-yl]- hylﬂ‘
aza- bi cycl o[ 2. 2. 2] oct - 5- ene- 3- car boxyl it aci d

This S§mipUg % sufBr St Al odat Sy ARk DR g RSt U gy ran-3-

yimeB@rHS-indole-£-38%oxichcrd 168 &1 Amieuse is stirred for
16h at 1000C. Then the m xture is evaporated to

dryness. The residue s treated three tinmes with

MS (EBl) hQ(‘)UJ[Mﬁ‘i]d BYRARN mm@omﬁ%{ (pBRY G ed2RE egpUs Q1 J hﬂ—l) 7 22 (s,

residue 1s diluted acetate, extract

H), 20240 At8, 6.8 (d Hive A7 K& A5t A ds.eNlipb P Al d! "Dn%i@ﬁ-4 08 (m 2H),
3.57 fseéél@?%refff%&% t(hl:hfPi)Pi QQMCEHY\@SMJ@%% Hég1 ';sh?mnem 1.67-1.8 (

Wi t hout puri fication
4H) UMﬁH] 661%Nm1(%ﬂd%5m 4H), O, 3. 18 (s 2H) 3 73
(s, 1H, 3.3 - 3.4 (m 2H), 3.15 (m 2H), 2.99 (m
2H), 2.9 (m 1H), 2.59 (m 2H), 2.1 (m 2H), 1.99 (m
2H), 1.6 - 1.9 (m 8H), 0.9 (d, 3H). (8) Step H
Exampk; 3,8) 1-[ 2- (4- Ami no- 1- hydr oxy- cycl ohexyl)-ethyl]-3-m
et hyI pi peridin- 4-ol (14)10% Pd-C (240 ng) is pI aced
to a round-bottom fl ask under an argon a 5)
4- (Flﬁﬁﬂ'?’d@%ﬂ“&ﬂy wiR-idRierhieaiePvlia agig {dthveroxy - [2 (33 S)'4 hydroxy -3-
AWil-cvkidhésciRamne- 3- aza- bi cycl o[ 2. 2. 2] oct -1
meth(yﬁéfaé@ma Mgét |wpey}| di n&% ol (13) (584 ng, 2.3 mmol) in
20 m of rret hanol is added and the m xture is
hydrogenated for_gh at roomtenperature. Then the
mxture is filtfatled over celite and evaporated under
reduced pressureyY The product was used in the next
step w thout further purification M5 (ESI): 257
[IvHH +, 1H NWR (jCDCI 3) d (ppm 4.67 (br, 1H), 4.5

(d, 1H), 2.88 ( \2(.‘78(m 1H), 76 (m 1H),
2.41 (m 1H), 2. 4N 7 (m 1H),
1.52 (m 6H) 142(mH3H) 1.3 (m 2H),
0.86 (d, 3H). Synthesis al kyI (0)4 |ndoI e

~bui dlrgqgj bl ocks The al kox | ndol e bui |l di n bl ocks are
This speapay 'Seﬁd%‘ﬁﬁ!?%a@ﬂ@% PleéﬁmﬁlQh"efﬁ%md‘u YraRedyimethewy)-1H-

indole-2-carboxylic acid 16¢ and amine 14.

MS (ESI): 496 [M+H]", 1H-NMR (DMSO-dg): & (ppm) 11.42 (s, 1H), 8.15 (d, 1H), 7.81 (s,
1H), 7.67 (s, 1H), 7.25 (s, 1H), 7.04 (t, 1H), 6.98 (d, 1H), 6.61 (s, 1H), 6.58 (d, 1H), 5.02 (s,
2H), 4.8 (s, 1H), 4.51 (d, 1H), 3.71 (m, 1H), 2.72-2.94 (m, 3H), 2.4 (m, 2H), 1.86 (m, 1H),
1.44-1.8 (m, 10H), 1.22-1.43 (m, 4H), 0.87 (d, 3H).



Reaction Schene 4 : (15) (16) Synthesis of
4- Cycl obut yl net hoxy- 1H i ndol e- 2- carboxylic acid (16a):

w@ 19osSoops A: 4- Cycl obut yl net hoxy- 1H i ndol e- 2- ceebBR30D$/651951
acid ethyl ester (15a) DEAD (2.1 m, 13.65 mmol) is
slowly added to a sol ution 0¥ 4-hydroxy-1
H i ndol e- 2-carboxylic acid ethyl ester (2 g, 9.75
nmol ), triphenyl phosphine (3.58 g, 13.65 mmol) and

Exa%fé@butyl methanol ( 1 .25 m, 12.26 mmol) in 20 m of
, so that the tenperature always remai nsbei ow 3Q0C.
Stirring is continued for 2 hours and the solvent is
4-(2-Chimno-thiagod-d af reethoxiyet Hsindole-2-esrbaxydic msid gauhiydiosg-4H2-((3S,4S)-4-

chromat ogr aphy. (,cycl ohexane: QAc,/ 95:5). Ms (ESI):
hydf%%@ﬁ‘%%%ﬂ]"%?x‘m'mﬁg(' '%exﬁ}'&”‘('%epn) 8.83 (s, 1H),

7.35 (s, 1H 7.21 (t, 1H), 6.98 (d, 1H), 6.49 (d, 1H),

4.4 (q, 2H), 4.07 (d, 2H), 2.85 (m 1H), 2.17 (m 2H),

1.95 (m 4H), T\a2 (t, 3H. (2) Step B:

4- Cycl obut yI net ﬁg -1H i ndol e- 2-carboxylic acid (16a)

The 4-cycl obuty t hoxy- 1H-i ndol e- 2- carboxylic acid

et hyl ester (15a)l obtai ned above is nmxed with a

2M sol ution of KOPin EtOH (16.9 m, 33.8 mmol) and

stirred for 24 h Thepsol vent is then evaporated

and the residue i arpy+«i oned, sy K Bgr and DCM

The water |ayer isSacNdi fl\b@&h/’ d98xt ract ed
twice with Et OAc. The conBin organi c yayers are
washed with brine, dried over anhydrous sodi um

This suinpaurg isfsyhthesieet amdogouslydo akadpled jomet-@-akthorbahiazol-4-

wder .. . Sl): 246.3 + 1HNWVR (CDCI3) : d
eI Febiondiit Sy 190 didjampl IS (SECL)

MS (%S?Qiéﬂ[Mﬂl-gj),,ﬂ-ﬁngz (mMs@Zd)e): Apphn) ﬂ a5 @,H)l?), 2.4% (oMm1HVHB.20 (d, 1H),
. , . n e (0]
7.8 3. {He 2o 705 ase S ALy DIEER TIHD. 245, WxH0P (or, 1H)

10 4.37§bra@rH§i, F B, 1H), 2.72-3.5 (m, 3H), 2.62 (m, 2H), 1.95 (m, 1H), 1.55-1.8 (m, 10H),

-éTet rahydro- f uran- 3-yl met hoxy) - 1H i ndol e- 2- car boxyl i

1.3-14 @'l‘d“"@lék?ﬁ (Fjs3|'§)ynt hesi zed anal ogous to 16a from
4- (t etrahydro-furan-3-yl)net hanol and
4- hydr oxy- 1Hi ndol e- 2- carboxylic acid ethyl ester. M
(ESI): 260.1 [M+tH +, 1H-NMR (DMSO-d6): d (ppm 11.76

Example a, 1H), 7.14 (t, 1H), 7.03 (m 2H), 6.52 (d, 1H),
4.05 (m 2H), 3.83 (m 2H), 3.69 (m 1H), 3.6 (m 1H),

74 (m 1H), 2.05 1 .7 1 nt hesj
(6 el Rrdn HEEERY iAo e arher g 2o 4514
15 hydr6)35/5$-}ﬁeﬂ4fl-blfiéﬁaiﬁ=13yl)ﬁbllmyl}-b%¢’ﬁex%ﬂ}+aimw@| e- 2- carboxylic
acid (16¢c) is synthesized anal ogous to 16a from
furan-3-yl -net hawol and 4- hydr oxy- 1 :
H i ndol e- 2-carboxylic acid ethyl ester. M5 (ESI):
258.0 [MrH +, 1 (DMsGd 6) @ d (ppm 12.79 (br s,
1H), 11.71 (s, , 7.81 (s, 1H), 7.67 (s, 1H), 7.13
(m 1H), 7.01 (m_ 2H), 6.62 (m 2H), 5.07 (s, 2H.
0

Q04
OH~—N  )uoH

This compound is synthesized analogously to example 1 from 4-(6-methoxy-pyridin-3-

yimethoxy)-1H-indole-2-carboxylic acid 16e and amine 14.

MS (ESI): 537 [M+H], 1H-NMR (DMSO-ds): & (ppm) 11.44 (s, 1H), 8.32 (d, 1H), 8.16 (d,
20 1H), 7.85 (dd, 1H), 7.26 (d, 1H), 7.07 (t, 1H), 7.0 (d, 1H), 6.87 (d, 1H), 6.62 (d, 1H), 5.13 (s,
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Synt hesi s of
4-(2-Chl oro-thiazol -4-yl net hoxy) - 1H i ndol e- 2- car boxyl i
w@ 2@8i1a19016d) : 4- (2- Chl or o-t hi azol - 4- yl met hoxypeWEP2008/051951
H i ndol e- 2- car boxylic acid (16d) i s synthesized
anal ogous to 16a from
4-(2-chl oro-thiazol -4-yl) et hanol and 4- hydroxy-1
H i ndol e- 2- carboxylic acid ethyl ester. Ms (ESI): 309,

2H), 3.8h(s| tH)LI]4452 @H VR g70EREMHYI 360 (m, d H) ppns-2102. (9n (3$+,) A4 (m, 2H),

1 871% Tl “haire Gigtors pat i @it S8 dh

2H) . Synt heS| s of
4- (6- Met hoxy- pyri di n- 3-yl met hoxy) - 1Hi ndol e- 2- car boxy!
ic acid (16e) : 4-(6-Methoxy-pyridin-3-yl nmethoxy)-1
H i ndol e- 2-carboxylic acid (16e) is synthesized
@ ggous to 16a from
-met hoxy- pyri di n- 3-yl ) net hanol and .
4- hydr oxy- 1Hi ndol e-2- carboxylic acid ethyl ester.
4-(4-ThoMVRG (TBBaNly d69-benzbfirap+g-yIihethoRy X sH-irldd)e-2-8addxylix, acid {4-

bt 438 g5 Ay Aot BTy P

Synt hesi s of
4-(4- Oxo0-4,5, @ Q@ r ahydr o- benzof uran-3-yl netrioxy)-1
Hi ndoI e- 2- '

4-0Xx0-4,5,6,7-tet t hanol and

4- hydroxy-1Hind ephyH ester. M

(ESI) 326[I\/H—|]\ 1H—NMR( n) 11 78(br
7.88 (s, , 7.16 (t,

This CUQ‘EJO&#TEDJSW‘QG ier?c? ?ﬁgw ég%PKeSEW42 43 % %5% '/Q/etrahydro-

benzZ)H)ral‘B)%Fyﬂmemosy)olﬂ-l -indole-2- carboxyllc acid 16f and amine 14.

s (s ph RuSTEL t BT RS0l niep P o A8 t5 iele o . 77e

1H) 47 156119, mdwl1+ﬂ DRAd MHD, 6.,56-(tetHabyIgr(e: 1Hena@us arH)34.52 (d,

1), AT 5 8o 1y 53)&273&8@ (RO bR 4 (h8Y, 2 (m, 21y, 1.88

(m, A4)( 6, 45-0di78RINYOHA 100t 43 tmb4H), Dedg @hyHy. obenzof ur an-
3- yl)mst hanol 19 (synthesis see beiow) and
4- hydr oxy- 1H-i ndol e- 2-carboxylic acid ethyl ester. M
(ESI): 353 [M+, 1HNWR (DVMSO-d6) : d (ppnm) 12.8 (br
Exafmpoledf), 11.7 (s, 1H), 7.86 (s, 1H), 7.15 (dd, 1H),
7.'()8 (s, 1H), 7.02 (d, 1H), 6.57 (d, 1H, 5.2 (s, 2H),
2.8 (s, 2H), 2.36 (s, 2H), 1.06 (s, 6H). Synthesis of
4-(6 4-DitebtrybDi b ayg, 64-tebr:my¢irc5b6nzofuran 3-ylmethoxy)-1H-indole-2-carboxylic

acidit}(-b? F)gﬂ%(-gé?(ége%% %&Iﬁ” 3 kle% pnper|d|n(1 3%9 -éthyl}-cyclohexyl}-amide

6, 6- Di et hyl - 4-,0x0-4, 5, 6 7-tetrahydro- benzof uran- 3-car
boxylic acid
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5.5-Dinethyl -1 . 3-cycl ohexandi one is dissolved in 15
m of methanol and cooled to 0O0C. A solution of KOH
W@ 2g8/186505 nmmol ) in 15 m of nethanol is addedPdr/Bp2008/051951

wi se. A solution of 3- brono-2-oxo-propionic acid
ethyl ester (4.7 m, 37.5 n‘n’%ﬁ‘) in 15 m of nethanol
is added drop wise. The mxture is allowed to warm up
to roomtenperature and is stirred for 16h. Then 15 ni

This @f)m@ths@qmﬁ@slSecS@lﬁﬁlmdémb @xéﬂmestoiramizto(fas 8- Gm%ﬂlﬁiﬁdroxo-4,5,6,7-
After additional 4 room tenperature

tetfabbqfe@?ﬂ?%ft“@a %ﬁmei@x&hﬂéwd%gﬁéwy'l%%?ﬁ%?%@ ég"”e 14.

swfsgz r ﬂﬁﬂwﬂ@ﬂm@@@&ﬁ}”@(p ﬁera% (ghﬂa)pg@ckupé 1H), 8.17 (d,
cipitates as |ight crystals IS
1H), f7| ﬂ9t saildhl 7eA3 (satd). %&gr{ea Wi q/@ﬂeTH)NQS@EQI JH), 8d(bp 1H), 5.18 (s,

2H), h'\é'ﬂ}o H'l)"h Wﬁn( W}S@ﬁﬁb 5 (nf) 4@@%'}) 129 %ﬁ élh)” 2382( &BH), 2.36 (s,

2H), epg(m (221) 55@1 QB(m H) 12 Z 1.4 (m, 2H), 108 (s 6H) 0.92 (d, 3H).
6, 6- Di et hyl - 4- oxo0-4, 5, 6, 7-t et rahydr o- benzof uran- 3-yl m
et hanol (18)

6, 6- Di et hyl - 4- oxo-4, 5, 6, 7-t et rahydr o- benzof ur an- 3- car
Exatwple/8i ¢ acid (17) ( 1 g, 4.8 mol) is dissolved in 80
m  di chI ororret hane and after addition of 187 m  DMF

Sé)@ m xture is cooled to 10 -
4-[(Spdaleyd- EWV%@r%Z@‘M@ ) methexpindi-jndple- %aa@eXH'F@}S'sté'droxy-“-EZ
((38@%§i—4tﬁ}@rd?y2§-r%6@1yl &péﬂidnﬁ H 8-t RYI]-SfIdHeRyIREmIROM

t enperat ure. m xture ‘i's evaporated under reduced

pressure, di ss ed.in THF and cooled to -55C. A

sol uti on of .39, 34.1 nmol) in 10 mM of DWW

i's added via syri The white suspension is all owed

to stir for anoth 1.5h at -55C. 4 ml of acetic acid

is added at this tedperature and the m xture i s poured

into 150 m of a 5 eoug NaHCCB sol ution. The

mxture is diluted with)e e&@t and washed with
brine. The crude prod |n "1 OH
Fl ash- chr omat ogr aphy (€t hyH acefate / heganes (4:6),

silicagel). M5 (ESI): 195.0 [ M+tH +, 1H NMR (DVSO d6)
This@ofrpPUdd ié.s¢ithesized khalogb Rl tbtexarhble, 1 florn A[S)- 2K, 3-dhydo-

(s, 2H), 2.32 fs, %Q? 1.06 (s, 6Hl‘. Synt hesi s of
benzpfyrgn-g-yhmat -1 -4-caropxylicagiq ﬂya%awmzﬁ ur an- 3-
MS (E'sﬁ)ESEQBﬁH]l il Nﬂm (-Dméo%s Q%P!ﬁ)ma;@ ég (rl)ﬁb)zs d, 1H), 745

4- 0X0- et rahydr o- benzof ur an- 3-

1H), m%www M i ¥ of 897 Qsaénb@twmu:na) E8hd. 1§), 6.52 (d, 1H>
485% W@?'@?é(taﬁﬁ Q%%}J(% ﬁﬂ% Lo (deO'TfH 431 (m, 1H), 428 (m, 1H), 4.02 (m,

dr o- benzof ur an- 3- hano

1H), 41 .ot~ 21W12rﬂfo(lnla-32t)c%f%&my2h'|b1 @, ethy 1. 4st.8% (mvEPH), 1.27-
(ES H , 1HHNWR (DVMBO-d6) : d (ppn) 7.44
1.42 (E' hh%@&g(&gh?/‘ 2H), 7.04 (m 2H), 6.87 (t, 1H),
6 82 (d, 1H), 6.57 (d, 1H), 4.75 (t, 1H), 4.48 (dd,
1H), 4.3 (dd, 1H), 4.21 (dd, 1H), 4.02 (m
Exa ynt hesi s of
=0, 6- D net hyl - 4-oxo-4,5, 6, 7-t et rahydr o- benzof ur an- 3-
yl met hoxy) -1 Hi ndol e- 2-carboxylic acid (16i):

4-((R,S)-6-Methoxy-2,3-dihydro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {4-
hydroxy-4-[2-((3S,4S)-4-hydroxy-3-methyl-piperidin-1-yl)-ethyl]-cyclohexyl}-amide
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4- (6, 6- D et hyl - 4- oxo-4, 5, 6, 7-t et rahydr o- benzof ur an- 3-

yl met hoxy) -1 Hindol e-2-carboxylic acid (16i) is
waynshewdzed anal ogous to 16a from PCT/EP2008/051951

(R 'S) - (6-net hoxy- 2, 3-di hydr o- benzof ur an- 3-

yl ) - met hanol 20 (synthesis 8 bel ow) and

4- hydr oxy- 1H i ndol e- 2-carboxylic acid ethyl ester. M

(ESI'): 339.9 [MtH +, 1H- NMR (DM 6) : d (ppm 11.8

(br s, 1H, #Q (d, 1H), 7.14 (t, 1H), 7.05 (m 2H),

6.55 (d, 1H), uyl 2H), 4.75 (t, 1H), 4.5 (dd,

1H, 4.25 (m I 115 (m 1H), 3.93 (m 1H), 3.7 (s,

3H). Synthesis o

(R 'S) - (6-net hoxy-2,3-di hvdr o- benzof ur an- 3-yl ) - met hano

I (23): (1) Step A ©

(R S)-2-(2-10do-5-net

2-1 odo- 5- net hoxy- p , 8 I di ssol ved in

15 M of DWF. CaesiO¥ bon",' "%l ) and

2-chl or onet hyl - oxi rane (0. 94 m-—12 mml) i s added and

the m xture is stirred for 60 hours. The reaction is

Thtstcbﬁmotm‘iceats@dth%lkéd é:ﬁlaldi@ousfy talexhiapld Bmomex{(RB)iGtetkokir2,3-
di eth er. The et er Ia)éer is washed with 1IN NaCH

d‘hy%tb@f‘g%fHE?”b? -Yimethaxy)-4d-IARle-2Cam i Gaad Agianganine 14.
MS (ES%FJQ?@EM] Tm&NMRJGﬁ\nQOLd ) ®§@1W4GW§U¢HJ sztsf(afm 7.32(d,

ur| ication in the nex

1H), TR IcBds7.06 (. %%ﬁ)S%dng)(@“?&(ﬂ) 3, 480 r L. 474 (& 1H)
454gbr2§ 16—9d4 4ék'8d 1&824@@11 11#rj)4 19 ( %71(4?0'3 93, 1@) 376((®, 1H), 3.71

(s, 3UR)Z716 %@%mdﬁHWr‘tfl %’@an’-ﬁ'ﬁf mlga(m 3Hy| §-4fet ‘Hgﬁbl 19H20] -2het 45 (M,
4H)? @ 9y rane 19 from above (2.4 g, 7.84 mml) is
ssol’ved in 50 M of THF and cooled to -78Cin a
dry-ice bath. At this tenperature, n-BuLi (1.6Min
hexane, 4.9 mM, 7.84 mmol) is added drop w se. The
eis then stirred for one hour and allowed to
Examgﬁ'ﬁém_gp to 00C. After careful hydrolysis and
extraction with EtQAc the crude is purified by
4Jﬁe%§6;@tﬁeaa&hﬁwmpnmétr€cs&hyh .ﬁ&ﬁé @tc%rdoxbwmg %dr@i? -4-[2-((3S,4S)-
5:75), silicagel). SESI 180.9
4hyinqxww?tbm'eeﬂdm Eﬂ’t}ﬁﬁm‘] crciohegyl-arpide 6. 46 (d 1H)
6.42 (s, 1H), 4.67 (dd, 1H), 4.52 (dd, 1H), 3.79 (s,
3H), 3.6 (m 1H), 1.65 (br s, 1H). Synthesis of
4-r12-(2- met hoxy e%yl ) - et hoxyl- 1H i ndol e- 2- car boxylic
acid (16j) :
4-[2- (2- Met hoxy/phefiyl ) - et hoxy] - 1H-i ndol e- 2- car boxyl i ¢
acid (16j) |s’®nt esi zed anal ogous to 16a from
2- (2- met hoxy- phenyl )@ et hanol and

(0]

X -plbenoxymet hyI) oxirane (19)

4- hydr oxy- 1H-i ndol -carboygylic aci d et hyl ester. M5
(ESI): 312 [ MtH] +, N DVSQO : nzl 10. 75
(br, 1H), 7.28 (dd, 7. ,2 , ) (d 1H),
6.83 - 6.92 (m 3H), 6%7 . 6.38 dd, 4.17

(t, 2H), 3.81 (s, 3H), 3. 07 (t 2H) . Synthe3|s of
Tmsf&oﬁ@mm&d mﬁyhméyuzmswbgo@mewamblaw kel 2e42memoRPr¥hidfuran-3-

yimesqiy- Hndter @ ep tomeis, L GRS Seneribaddn BIQ2NEPBEIAA% cmpd
122)aé;.1|ddang 46K} is synthesized anal ogous

MS (ESI): 576 [M+H]", 1H-NMR (DMSO-de): 5 (ppm) 11.43 (s, 1H), 8.11 (d, 1H), 8.01 (s,
1H), 7.27 (m, 2H), 7.2 (d, 1H), 7.08 (t, 1H), 7.01 (d, 1H), 6.81 (d, 1H), 6.65 (d, 1H), 5.34 (s,
2H), 4.81 (m, 1H), 4.52 (d, 1H), 3.8 (s, 3H), 3.7 (m, 1H), 2.73-2.95 (m, 3H), 2.4 (m, 2H), 1.87
(m, 1H), 1.46-1.78 (m, 10H), 1.22-1.42 (m, 4H), 0.87 (d, 3H).
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to 16a from 2-( 3-net hoxy- phenyl) - et hanol and
4- hydr oxy- 1H i ndol e- 2-carboxylic acid ethyl ester.Ms
w@ EBBio19el2 [ MtH +, 1H NVR (DMSO-d 6): d ( ppm PAREB2008/051951

(br, 1H), 11.69 (s, 1H, 7.22 (dd, 1H), 7.1 1 (dd,

1H), 6.91 - 6.99 (m 2H), 649 (m 1H, 6.50 (d, 1H),

4.27 (t, 2H), 3.74 (s, 3H), 3.06 (t, 2H). Synthesis of

4-r 2- (4- met hoxy- phenyl ) - et hoxyl- 1H i

pdol e- 2-carboxylic acid (161) :

4-[2-(4- Met hoxy- phenyl ) -et hoxy] -1

H i ndol e- 2-carboxylic acid (161) is synthesized
El@ﬁﬁﬁL&bous to 16a from 2- (4-net hoxy- phenyl) - et hanol and

4- hydroxy-1 Hindol e-2-carboxylic acid ethyl ester. M

e g AU SR Ol R A o1

((3S,8S98-hydx§B-rhathyl2siPeridin-841{adhyRéyclohexPPRartidle 1H), 4. 23
(t, 2H), 3.72 (s, 3H), 3.04 (t, 2H). Synthesis of
4-r2-(2-nmet hoxy-pyridin-3-yl)-ethoxyl-1Hindol e-2-carb
oxylic acid (d6m

4-1 2- (2- Met hox

rjidin-3-yl)-ethoxy]-1Hindol e-2-carb
oxylic acid (X I's synt hesi zed anal ogous to 16a from
4-[2-(2-nmet hoxy-p di n- 3-yl ) - et hanol and

4- hydr oxy- 1H i 'ndol - 2- carboxylic acid ethyl ester. M
(ESI): 313.2 [N%kﬂ+0 1HNWR (DVMSQD 6) : d (ppm 11.74
(s, 1H), 8. O6(d 7 7b(d 1H, 7. 13(t 1H),

6.97 (m 2H), b H) &l 3.9 (s, 3H),
3.07 (t, 2H). Synth sNof +IOH
4-r 2- (6-rnet hoxy- pyri difn- 3Hyl t hoxy1- i ndol e- 2-car

boxylic acid (16n) :
This 4omBord MEQ/ht‘héMzédwmadd)g’bu@I-y}tb exanplextyfronm 4-(4,6-difluoro-benzofuran-3-

yimelfiony s Jocoless-camoR g acks (synthasi besdiiosd WoiozoggﬁgsszAz ompd

115y%n3%ﬂ&@emmthoxy pyri di n-3-yl)-ethanol and 4- hydroxy 1
H i ndol e- 2- . carboxylic acid ethyl ester.

MS E59: 582 [+l THSNMFENSOGk): & (opm) 11.45 (s, 1H), e o5, (s, 1H), 8.14 (d,
1H) 45(42(g66ﬂﬁ'}‘3t7@9>% éﬁ?zpésl(taﬂaﬁﬂdz)(deirti%%s’(lj 1H), 5.3 (s, 2H), 4.8 (m,

ol e-2- carboxyl’ic acid
1H), 4-312d( BHRSt hexythed 732 8%m, :8*9! Adhakly] 187 (m, 1H), 1.45-1.79 (m,
H i r igpnacid (160) is synthesized
ERAF LA,
4-[ 2-(6-net hoxy-benzofuran-3-yl)-ethanol 2 1
(synthesis see bel ow) and 4-hydroxy-1
WJ@ | e-2-carboxylic acid ethyl ester. 1H NVR (DvVsQd
———%&L*—g (ppm 11.7 (s, 1H), 7.82 (s, 1H), 7.65 (d, 1H
7.17 (d, 1H, 7.12 (t, 1H), 7.0 (m 2H), 6.89 (dd,
5~(Uﬁ)oro %Deﬁz%f&r%ﬁh?;eygt:ﬁ)sathoﬁy)% Arfole2bikarbdxlic(aZid @Hydroky M[2-((3S,4S)-
4-hydroxp-3(raethdtrstidino by sthlznc'ebgryf-amidanol  (21) ; THF
(21) A solution of (6-nethoxy-benzofuran-3-yl)-acetic
acid (10.16 g, 49 3 mol) in 500 M of THF is cool ed
in an ice-bath. 3 thls solution is added LAH (1Min
THF 49.3 m , cH
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stirring is continued for 1 hour. The reaction mXxture

is then poured onto ice cold 1IN HCl and extracted
w@2d08reov t h Et OAc. The conbi ned or gani ¢ | ay ePGT/BPB®08/051951

dried and evaporated. 1HNWR (CDCI3) : d (ppm 7.43

(s, 1H), 7.42 (d, 1H) 7.01 (&5 1H), 6.88 (dd, 1H),

3.91 (t, 2H), 3.85 (s, 3H), 2.91 (t, 2H), 1.6 (v br s,

1H). Synthesis of the benzofurane buil ding bl ocks The
Thislwempoling Breyntbesized agplbdacly 2@ xaspje tyamed(Sackdaneiengofuran-3-

ime S kA 2 RS 5 e B GRSt B A M BOL R, oo
113)%%3@?3;3@&“ §]26) : (1) tS_tep A_:cI -~ 2

- oXy- enox - ac | C_acl e es r
MS G 6hb 1) e TToR AL EVSHY o 26PN €. Uil 8T8 dTHIn 816 (@
1H), Fcet @neH( §08b {d )IH}%Z?%&IMQH),@Q@ ts, o:;gqf.zs:tsl, 9HP-RLelt 1iH), 7.05 (d,

acid ethyl ester (42. 400 mrol ) and K2CO3 (1 11
H).$.72 @b@%ﬁ% (si Rid). 5 (6 dH). 93 72 ubtDa2 P32 3H). 2483 @p, 2H), 2.42
(m, BPCHIRAAH § A6Q08m )M 8BU 83 {8, 41 bisgt@daiand t he

fiTtrate i s evaporated under reduced pressure. The

residue is diluted in ethyl acetate, cooled to 00C and

washed wi th aqueous NaOH sol ution. The organic |ayer
Exark@ idqhed over sodium sul fate and evaporated under

d pressure.Ms (ESI): 2 11.54 [ MtH\ 1H NWR

(DVMSO-d 6) : d (ppm 7.20 (dd, 1H), 6.56 (dd, 1H),6.50

4-(6{(VBthA)behzdflrdrs3-yRhdthoxd)-1B-ihble-2Harbkyidadis {4-BifiroxyL443-((3S,4S)-

t, 3H). (2). Step. B: )
4-hy§thg:%ﬁm&@Dﬁmﬁ&w)@t@db%'%eww@eaci d di et hyl
ester (23) Sodium ethoxide (32.5 g, 454 mmol) is
covered with 1 | of dry diethyl ether. Oxalic acid
di et hyl ester/? 2 mM, 416 mmol) is added drop w se
within 20 m n. 030 mn stirring at room
tenmperature, th xflJure is heated to reflux. A
sol uti on of (3-nethpxy-phenoxy)-acetic acid ethyl

ester (22) (79.5 ¢ ,0_378 mmol) in 80 m of dry diethyl

et her is added drop se within 30 mn and the m xture
is allowed to refl ux \1 Kour. After ling down to
roomtenperature, the 'tes on MhxOHfeNi s Yoy ed on 2M
HCl (400 ml) / ice (oo.“.b) 2 -&" act e i th diethyl

ether. The organic |ayers are dried over di um
~sulfate, filtrated and evaporated. Ms (ESI): 310 [M +,
Thisigqmypornd isnscihgsized analpgonly te.exgmplert fropd-(Grmpthogy-henzofuran-3-

yImejlj\%yz-m-l-i%dgle?-zg:.a@blo'xkllg:’ aﬁ:éc}ﬁ_&g’yntqlﬂ%i% d@s:glrfbge(j?hmvﬁ'dg%(goﬁg %JBZAZ, cmpd
120ngiar@ne d4Met hoxy - benzof ur an- 2, 3- di carboxylic acid
: r .
s (7L BB IRELT AR (SO 3 (emi e s 11804 1. 803 (s
1H) G652(d, (1B13)7.250n,RH)1 B B84t i) 7.01 &, I8 sDOF atl, i1H) 3269 d, gH), 5.31
? ; : . ;
o A1 B ARSI L S L2 7 e 2

1,86t (enien atl 45et. 7T trem GH)e1 24Xt AR en,i4H)p0.6T ed, 3)t o 1 kg of
| ce

Example 14

4-(6-Ethoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {4-hydroxy-4-[2-((3S,4S)-
4-hydroxy-3-methyl-piperidin-1-yl)-ethyl}-cyclohexyl}-amide
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and extracted with diethyl ether. The organic | ayers
are washed with brine, dried over sodiumsulfate,
wo pdosnavexl and evaporat ed. The crude product iBCT/EP2008/051951
purified by Flash- chronatogrgghy (silica gel, ethyl
acetate / hexanes 1:9) 293. 67 [N%Fﬂ+,
1HNWR (DVSQd 6) : d (ppm 7 7 (d, 1H), 7.39 (d, 1H)
7.06 (dd, 1H), 4.38 (g, 2H), 4.36 (g, 2H), 3.64 (s,
3H), 1.34 (t 3 1.32 (t, 3H). (4) Step D
6- Met hoxy- ben uran 3-carboxylic acid ethyl ester
(25) 6- Met hoxy- ofdir an- 2, 3-di car boxyl i ¢ acid
di et hyl ester (2% 2Y g, 92 mmol) is dissolved in 200
m of a DVBO and theg mi xture is heated to 1700C. Then
[ [ g, 184 mml) and water (3.3 nl)

(tenperature of rea¢ i xbure). Then the mixture is
all owed to cool down

gu p or d i g, pacUUm
The residue is dissolvedNin N ta washed with
wat er and brine and dried over ium sul fwte.

Evaporati on gave an brown solid, which is further

Thismempoled isigynfreaizad ﬁn@iﬁm@@ffapﬁxy"w 1 frem 4y68-ethexwhenzofuran-3-

SR A IOSTARS Sy [V H i 100

MS (E§!): BBP [MFHD L1H-MR IBYSO4d:3D (ppm) 2H)45 (8, 81), O3 (bBH)H), 8.15 (d, 1H),

.3 , E.
0035, (b PRk 2o ST 1845 17 RO W) 7 828, B2 (m
1H),6. M, Moty y5. B € 261) 14 .68 { K208 BD3yd (o, 3td), 3.0e3.8FI(meSHER.94 (m, 2H),

[ IS v in 80 m of
2. 610@:#& Ogré%‘l@llf &Méégr g'agtoog%csﬂ}tM sol ution of BBr3
in dichloronethane (84.5 m, 84.5 mol) is added and
Exafipge tbxture is stirred at rt for 2h. The m xture is
poured on ice water and neutralized with sodi um
hydr ogen carbonate. The organic |layer is dried over
4-(6<pydiopronyinhetaexy;benizbiuran-gdinettiox-d peinde'ed@-catdexylic acid dédydroxy-4-

r L 205 6) : d
R T AT e U G L PR
(d, 1H), 6.86 (dd, 1H), 4.31 (g, 2H), 1.32 (t, 3H).
Synt hesi s of the benzof uranvi - nmet hoxy i ndol building
bl ocks The koxy indol building blocks are prepared
according the ction schene outlined bel ow Reaction
Schenme 6: nethod »\THF (28) THF, 16h rtSynthesis of
4- ( 6- Et hoxy- benz&f up/arf 3- yl net hoxy) - 1H i ndol e- 2- car box
ylic acid (30a) (nm d A: (1) Step A
- Et hoxy- benzof uran- S-[carboxylic acid ethyl ester (27a)
d- Hydr oxy- benzof uran- 3@ car boxylic acid ethyl ester
(26) (8 g, 39 mmol) isidi solged in 80 nm

This compound is synthesized analogously to example 1 from 4-(6-cyclopropylmethoxy-

benzofuran-3-yimethoxy)-1H-indole-2-carboxylic acid 30b and amine 14.

MS (ESI): 616 [M+H]", 1TH-NMR (DMSO-dg): & (ppm) 11.45 (s, 1H), 9.7 (br, 1H), 8.17 (d, 1H),
8.02 (s, 1H), 7.55 (d, 1H), 7.22 (d, 1H), 7.18 (d, 1H), 7.08 (dd, 1H), 7.0 (d, 1H), 6.9 (dd, 1H),
6.68 (d, 1H), 5.7 (s, 2H), 5.0 (br, 1H), 4.38 (br, 1H), 3.85 (d, 2H), 3.65-3.9 (m, 2H), 2.5-3.5
(m, 6H), 1.3-2.0 (m, 13H), 0.92 (d, 3H), 0.55-0.6 (m, 2H), 0.3-0.38 (m, 2H).
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of DMF and after addition of bronoethane (5.8 m, 78

mol ) and Cs2CO3 (15.2 g, 46.6 mml) the mxture is

warisnedod or 2h at 1000C. After evaporati on of PCTEP2008/051951

m xture at high vacuum the residue is dissolved in

et hyl acetate, washed wth Water and with brine, dried

over sodium sul fate and evaporated under reduced

pressure. The yellow solid is used in the next step

wi thout further purification. M5 (ESI): 235 [ MtH]\

1H-NI\/R(DI\/SOd6) :d (ppm 8.58 (s, 1H), 7.77 (d, 1H),

7.27.(s, 1H, 6.99 (d, 1H), 4.31 (q, 2H), 4.07 (q,

Exampie 19 '35 (¢, 3H), 1.33 (t, 3H). (2) Step B:

(6- Et hoxy-benzofuran-B-yI)-net hanol (28a) 1M
4_[6_\15?@%3%5%%%%}6?&?%" aﬁg-yérﬁ%tpgﬁ1 y-lﬁggg-fmwxyhé 388 {E—ﬁw?groxy-4-[2-
((3S45) Hehwr e rzmethybpipSidiar baxsthy it cybahegxgl-Bylideest er  (27a)

(5.6 g, 23.8 nmol) is dissolved in 100 M of THF and

added drop wise within 30 mn. After conpleted

addition the m xture is allowed to stir at OC for 2h.

Then the rea@F\Qnom xture is cooled to -15C and 10 m

of a 1M NaOH sol utyen is added very slowy. Then the

m xture is filtrat @r celite, washed with THF and

evapor at ed under redusegd pressure. M5 (ESI): 193

[ MtH +, 1H-NVR (DMSO-dB) : d (ppm 7.7 (s, 1H), 7. 5

(d, 1H), 7.12 (d, 1H), 685 (dd 1H), 5.1 (br s,

4.58 (s, 2H), 4.05 (q, 1. (t 3H) . (3) Step C
4- ( 6- Et hoxy- benzof ur an t oxy) - ndoI -di carbo
xylic acid 1- tert- but W er s er "OH
(29a) 4- Hydr oxy-i ndol e- 1 2-|'bI| carb I c acl

1-tert-butyl ester 2- ethyl ester (2) (5.2 g, 17.2

This&%ﬂlf}/;ya& %W%Me@@ﬂé@ Uiy gép Ié?%r?@%lsg@zégg%xgkéhéxy)-

and triphen I ne
benznfwhiy-3aylmethosgolHradoler?- Wbcx*yhofacﬁmceamd awoé dd. t o 00C.

s BT cHRS RRRY Ao QAT B e 1,

8.02a(/d 01 H)i, BrE6t(Het Hii, X0ar(e@, 114), 312 (T, eltH) f 008 1dh 1Hruoo ¢ontH-)ps 92 (dd, 1H),

t rt. _Then_th 'xtei ev r der. c
6.683peLdhoe (THY plbebd); 4 R Fudll G 4G Geasdess
1H), Va5 e G Hy L. 7-2Mairk G HS 2agc4ml\la|@} -1sBP 0t (g 4HaMd1 3 (t] 8d), 0VR(d, 3H).

Na2SO4. The crude product is purified by

FIl ashchr omat ography (ethyl acetate / hexanes ( 1 :9),

silicagel). Ms (ESI): 480 [M:H +, 1H NVR (DVMSO-d 6) :
Exathdi®pm 8.04 (s, 1H), 7.55 (d, 1H), 7.52 (d, 1H), 7.39

(ég IH), 7.17 (s, 1H, 7.17 (s, 1H, 7.03 (d, 1H),

6.88 (d, 1 H, 5.38 (s, 2 H, 428 (q, 2 H, 4.0 - 4.1
4-[64((RS)2Z2-Mpthoky-8 5methyl-edhdRy)-bénZuran;3-Bidethoky12BH-(ndple3Hparboxylic acid

{4—h§af‘% -%ﬁﬁ-gé’? e L
ylic aci a

4- ( 6- Et hoxy- benzof ur an- 3-yl net hoxy) -i ndol e- 1
, 2-di carboxylic acid 1-tert-butyl ester 2-ethyl
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ester (29a) (7.5 g, 15.6 mol) is dissolved in 150 m
of a 1:1:1 m xture of THF, ethanol and water. And
wa@bdoenomoxli ti on of KOH pellets (4.4 g, 78.2 mmeti/EP1ves/051951

m xture is stirred for 2h (TLC control) at 85C. Then

the organic solvent is renov® under reduced pressure.
The residue is cooled to 00C and treated with 2M HCl .

The crude product is filtered off and dried under high
vacuum The crude product is recrystallized from ethyl
acetate. MO é 352 [ MtH] +, 1H- NWVR (DVMSO-d 6) : d

(ppm) 12.81 ( H, 11.72 (s, 1H), 8.01 (s, 1H)),
7.56 (d, 1H 7. 17 H, 7.14 (dd, 1H, 7.02 (m
2H), 6.89 (d, 1H) M6.zZ2 (d, 1H), 5.33 (s, 2H), 4.05

(g, 2H), 1.34 (t, 3H| Synthesis of

4- (6-cvcl opropyl met hoxy- benzof ur an- 3-yl net hoxy) -1

H i ndol e- 2- carboxvliclacid (30b) (nethod

A) : 4- (6-cycl opropyl be ofuran 3- y thoxy)-lk#
i ndol e-2-carboxylic a Ob 'OH

anal ogous to 30a from

6- Hydr oxy- benzof ur an- 3- carboxyllc acid ethyl” ester

o B AR S0 U o S

metr(yiiethka)rbe&z@ﬂxra(rﬁS-ylix@thox?/]-5H-ilﬁdble-llrd)arbo&yllcﬁac(ldi 30d ahf} amine 14.

ws g obba ek, ik ThyBchao S deer Saq ) 1o splbeati, 8.15 (@

1H), (8m3 %H)H) Oﬁél(d( mm) 2t (mSWH)hTEQil %mOfH) 7.08 ﬁd 1H), 70(d 1H), 6.9
benzof ur an-

(ad, i rﬁaéﬁ A3 BB b L S vt b Abr TH), %.08 (m, 1), 3.7
(m, ZH)[ 56623 @g’ﬁomy 8l4POXN5 (rhem)OB%a@s@(ml HE) b01>8y(]n DH), 1.2-2.0 (m

carboxylic acid (30c) is synthesized
12H)aﬁaa3dgo§'é) O GoaHtr om
6- hydr oxy- benzof uran- 3- carboxylic acid ethyl ester
(26) and 2-bronoethyl ethyl ether. M5 (ESI): 394 [ M H]
, 1HNWR (DM 6) : d (ppm) 12.82 (br s , 1H), 11.73
Example 18), 8.03 (s, 1H), 7.57 (d, 1H), 7.21 (d, 1 H),
7.15 (dd, 1FD 7.02 (s, 1H), 7.01 (d, 1H), 6.92 (dd,

4-[6-, 6%|ipop?rqf)xy %ggéa}g%nzgfwan— - &‘@tl%_gxy] iﬁ)md%%fq%@xghcb?m& {4-hydroxy-
4-[243%d) 4 XY mbt wlidigt1b@xy¥thyipeydsHexy@anide/ | met hox
k 4ﬁ 1kplngﬁ¥@@ - CJPEE§§||C g?* ?%tﬂ? (ng?ﬁod B): (1)

Step :

6- (2- Met hoxy- 1- met hyl - et hoxy) - benzof ur an- 3- car boxylic
acid ethyl—ster (27d)-Hydroxy-benzofuran-S-carboxylic
aci d et hyl 26) (0.5 g, 2.4 nmmol) is dissolved
in 24 m of dry nd after addition of

1- met hoxy- 2- pr opa 62 nmg, 2.9 muol) and

tri phenyl phosphi ne Ing, 2.9 mmol) the mxture is
cooled to 00C. Then a #0% sol uti on of ethyl

azodi carboxyl ate in tobgene (1.3 nl, 2.9 mmol) is

added drop wi se and the reaction m xture is stirred
for 16h at roomterrper N\ Sphsequent |y, e mxture
i s evapor at ed OH—N  }ioH

-OLW

This compound is synthesized analogously to example 1 from 4-[6-(2-Isopropoxy-ethoxy)-

benzofuran-3-ylmethoxy]-1H-indole-2-carboxylic acid 30e and amine 14.
MS (ESI): 648.4 [M+H]", 1H-NMR (DMSO-ds): & (ppm) 11.46 (s, 1H), 9.9 (br, 1H), 8.15 (d,
1H), 8.02 (s, 1H), 7.55 (d, 1H), 7.22 (s, 1H), 7.22 (s, 1H), 7.07 (dd, 1H), 7.01 (d, 1H), 6.92
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under reduced pressure, and the crude product is

purified by Flash-chromatography (silica gel, ethyl
w@ewsaowod hexanes 1:9) to yield a col ourl ess BUCT/EPNBB/051951

(ESI): 279 [M¢H +, 1H-NMR (DMSO-d 6) : d (ppm) 8.58

(s, 1H), 7.77 (d, 1H), 7.33 94 1H), 6.99 (dd, 1H),

4.67 (m 1 H, 4.31 (g, 2H), 3.48 (m 2H), 3.28 (d,

3H), 1.33 (t, 3H), 1.23 (d, 3H). Step B through D are
(dd, pEly, feosgrel] 18T G03 (5, al),t502 (e dsYH), e38 &, 0H), 300 (t, 2H), 3.7 (m, 3H), 3.62

(. e BT 48 Thos) 20EATLALYHOBY 2k YT 1H). 2:58 (m, 1H), 1.25:2.0
(m, t2H)ndah ed, %Waobgwlam acid (3Qd) M5 (ESI): 396.64

[ MkH] +. Synt hesi s of

4-r16-(2-1 sopropoxy- et hoxy) - benzof ur an- 3-yl net hoxyl- 1H

i ndol e-2- carboxylic acid (3Ce) (nethod B):
Exa@!@mz- | sopr opoxy- et hoxy) - benzof ur an- 3-yl met hoxyJ-1

I ndol e- 2-carboxylic acid (3Ce) is synthesized
anal ogous to 3Qd from

4-[6-63- Meﬂ'faxxspfdmmx;)a!benzafwﬁq 8agirhetkyky]-d Hiodole &-tarboxadit acid {4-hydroxy-

4-2- iér@,@\ﬁrhd % Sg?- %ﬁ%ﬁggﬂg‘ YLEI\%VQ 8¥°'§he"¥&b "{"ﬁ 73’ (s,

1H), 803(3 1H) 7.56 (d, 1H), 7.21 (s, 1 H, 7.15
(dd, 1H), 703 (s, 1H), 7.0 (m 1H), 6.93 (dd, 1H)),

6.73 (d, .35 (s, 2H), 4.1 (t, 2H), 3.7 (t, 2H),
3.63 (m 1H) 1401 (s, 6H).Synthesis of

4-f 6- ( 3- Met hoxy- pr - ben2of ur an- 3-yl net hoxy1l-1
H- i ndol e- 2- car box cid (30F) (nethod B):

4-16- ( 3- Met hoxy- propo - benzof uran- 3-yl net hoxy] -1Hin
dol e- 2-carboxylic aci d{(30Of) is synthesized anal ogous
to 30Qd from 6- hydroxy- b&nzof uran- 3- car boxylic acid

et hyl ester (26) and $ xy -dl- pr opanol . nt hesi s
of 4-f6-(3-ethoxy-pr o@ ‘ anoR; yme _hchwﬂ -1
H-i ndol e- 2- car boxyl i c acti d'N 30} % ,

4-[ 6- ( 3- et hoxy- pr opoxy) - benzof ur an—3-yl net hoydy] -1
H i ndol e- 2-carboxylic acid (3Qg) is synthesized
Thisaoalpogod S styothiééizledi amdvgously to example 1 from 4-[6-(3-methoxy-propoxy)-

pendby i e ERA P30 2 RRGRY aofi i afa e 1£°1 "

MS dEST16-664 Pi+dL et H-aRI (DM ar@n- &@pM)dXW& bempbwza(ar 3IH»)J M5 (d,

1+, & ORI B 758 e 2o R s 6. Ty CRenabr o 360, 691

«d, 1H)r@6®m<m}g%|@w)e4 2<§rarzh§>wd)5 @ 29), d. 703N )1 H) S3.47 (t, 2H), 3.3-
Ze an

3.4 oA (5o ADD {2 0es BT PH). o2 Odme HyI2 BenefH, 12520

(m, {;a.?) o@qu(gﬁ)) (-)-3-hydroxytetrahydrofurane. M5 (ESI):
, 1HNWR (DMsQd 6) : d (ppm) 12.79 (br s ,

1172(s 1H), 8.03 (s, 1H), 7.58 (d, 1H), 7.19
(d "1 H), 7.14 (dd, 1H), 7.01 (s, 1H), 7.0 (m 1H),

Exafhgd20dd. 1H), 6.71

4-[6-(3-Ethoxy-propoxy)-benzofuran-3-ylmethoxy]-1H-indole-2-carboxylic acid {4-hydroxy-4-
[2-((3S,4S)-4-hydroxy-3-methyl-piperidin-1-yl)-ethyi}-cyclohexyl}-amide
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(d, 1H), 5.34 (s, 2H), 5.07 (m 1H), 3.7 - 3.95 (m
4H), 2.22 (m 1H), 1.99 (m 1H). Synthesis of the

w0 nadehiewds car boxam des The i ndol e- 2- car boxamn dBST/BPB®08/051951
general ly prepared by a TBTU- nmedi ated coupling of
appropriately substituted i ot e- 2- carboxylic acids
Wi th the corresponding amnes in the presence ofH
nig's base (Reaction Schene 7). Reaction Schenme 7: An
illustratyve exanple is given bel ow Exanple 1
4- Cyclobdky1 t hoxy-i Hindol e-2-carboxylic acid
{4- hydr oxy- 4- [ 2 N8BS, 4S) - 4- hydr oxy- 3-
nmet hyl - pi peridin-1- -ethyl ]-cycl ohexyl }-am de A
solution of 4-cycl t hoxy-1
H i ndol e- 2- carboxyl ic id (16a) (140 ng, 0.383 mmol),
(3S,4S)-1-[ 2- (4-am no- 1- hydr oxy-cycl ohexyl ) -ethyl ]-3-m
et hyl - pi peridin-4-ol (1 (103 ng, 0.421 nmmol) and
DI EA (0.263 m, 1.532 ng ni of DMF is treated

with solid TBTU (139 . 6Hme ure is
stirred for 2h at rt an BN eNa ed. éPUde
residue is dissolved in Et ¢ aHd ract ed

1M HCI. The aqueous | ayer is separated its

This@@hipslLedlistsInikdsidddl aRRbgAstyed eXainbRES fritf BQ@éthJ ropoxy)-

organi c Ia%ers are dried over sodi um sul p ate an
en%a@m‘@a oxyld Heindele-pexboetic psidi3Qemndaming dd- by

IPBRE ggman?ymww(bmh \U§ gﬁiﬁna'ﬁtbﬁ&ogﬂﬂgﬁg%}{' 1H), 8.15 (d,

sat ur at amoni a) from

1TH). 18t 11idh 7015 (dhéHhydR2oeh i) i7des(sc dn), Bd7aeli Bed-Ay(d, 1H), 6.91

. HSPOTERY 1 3o ol o 56 096 L7 B 55 20

3. 35[ M, HH3IAVRMY, DNBG- 6 67, tH)d30pim 21L. 261w, 1HH)2,57 (m, 1H),

125%%“?@“2"’&0({;@? d§%§d1?%;*,) . 04 (t 4_1?)6’ (S; 9?%&?’4. 04

(d, 2H), 3.73 (m 1H), 271297(m 4H), 2.42 (m

2H), 2.12 (m 2H), 1.82-2.02 (m 5H), 1.44-1 .81 (m

10 11.2-1.43(m 4H), 0.87 (d, 3H). Exanple 2
rahydr o- furan- 3-yl net hoxy) -1

Hi ndol e- 2- carboxylic acid {4-hydroxy-4-[2-((3S, 4S)-4-

4-{6 fpegﬂyg&m@&s%%ﬂ 3HhE8A 'b@hib’f&raﬁ 'delywﬁqtsp%w} ﬂmo%ib%b}boawc acid

ound i's synt hesi zed anal ogously to exanp
{4- hndrpx;@{lﬁ[zk((@séﬁéwgqux.yfajmgﬂmygplpendln 1- yI) ethyl]- cyclohexyl} amldeamlde
yl met hoxy) - 1 i ndol e- 2- car boxylic acid 16b and am ne
14. N5 (ESI@S [ MeH +, 1H-NVR (DVBO-d 6) : d (ppm
11.42 (s, 1%~ 1H), 7.22 (s, 1H), 7.02 (t,
1H), 6.97 (d, 1 . (d, 1H), 4.82 (s, 1H), 4.51
(d, 1H), 3.93-4.08 ( 2H), 3.57-3.88 (m 5H),
264296(m 4H), 2.4 (m 2H), 2.05 (m 1H), 1.87 (m
1H), 1.67-1 .8 (m 4H9? 1.45-1 .66 (m 7H), 1.24-1.42

(m' a0 87 (d. 3»@\/3_/(
OH—N  >i0oH
O

This compound is synthesized analogously to example 1 from 4-{6-[(S)-(tetrahydro-furan-3-

Exa

8.

yl)oxy]-benzofuran-3-ylmethoxy}-1H-indole-2-carboxylic acid 30h and amine 14.

MS (ESI): 632 [M+H]", 1H-NMR (DMSO-ds): & (ppm) 11.45 (s, 1H), 9.8 (br, 1H), 8.15 (d, 1H),
8.02 (s, 1H), 7.55 (d, 1H), 7.22 (s, 1H), 7.19 (s, 1H), 7.07 (dd, 1H), 7.01 (d, 1H), 6.90 (d,
1H), 6.69 (d, 1H), 5.29 (s, 2H), 5.07 (m, 1H), 5.0 (br, 1H), 4.4 (br, 1H), 3.6-3.95 (m, 5H), 2.6-
2.9 (m, 3H), 2.38 (t, 2H), 2.22 (m, 2H), 1.2-2.0 (m, 14H), 0.86 (d, 3H).
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Exanpl e 3 4-{Furan-3-yl net hoxy)-1
H- i ndol e- 2- carboxylic acid
wQ dooRgraivexy- 4- [ 2- ((3S, 4S) - 4- hydr oxy- 3- PCT/EP2008/051951
met hyl - pi peridin-1-yl)-ethyl]-cycl ohexyl}-am de This
conpound is synthesized anal®@gously to exanple 1 from
4- (furan-3-yl met hoxy) - 1Hi ndol e- 2-carboxylic acid 16c
and anmine 14. Ms (ESI): 496 [MtH +, 1H NVR (DVSCQd 6):
d (ppm 11.42 (s, 1H), 8.15 (d, 1H), 7.81 (s, 1H),
7.67 (s, 1H), 7.25 (s, 1H), 7.04 (t, 1H), 6.98 (d,
1 61 (s, 1H), 6.58 (d, 1H), 5.02 (s, 2H), 4.8 (S,
Qﬂaglg 51 (d, 1H), 3.71 (m 1H), 2.72-2.94 (m 3H),
2.4 (m 2H), 1.86 (m 1H), 14418(m 10H),
4-6 }n@% éﬁrﬁ‘%bpg)r Ih 3 azoh%ﬁW n&dﬁ f%@gﬁlc%cﬁ {4-hydroxy-4-[2-((3S,4S)-4-
hydrbkyi- Mnﬂtlwl Pipeddibeixyl)- emyt]t«:ydor{e@wlhﬂdﬂdb(y 4-12-((3S, 4S) - 4-
hydr oxy- 3-met pyl - pi peri din-1-yl)-ethyl]-cycl ohexyl}-am
ide This conpound is synthesized anal ogously to
exanple 1 fromn ‘\ ochl oro-t hi azol -4- yl net hoxy)-1
H i ndol e- 2- car bPexy|¥c acid 16d and am ne 14. M5 (ESI):
547 [MrH +, 1H N (DI\/SOd 6) : d (ppm 11.5 (s, 1H)
9.45 (br, 1H) H, 7.8 (s, 1H), 7.28 (s,

1 O a
1H), 705(dd 1H) 703(dd 1H), 663(d 1H) 5.2
(s, 1H), 5.05 (br, \4 (br 75 (m 1H)
2.72-3.5 (m 3H), m1+d)H15518

(m 10H, 1.3-1 45(mH4H)H Exanpl e 5
4-( 6- I\/bthoxy pyrldln 3-yl net hoxy) - 1

dol e o) - 4-
T RREO s PR RN b 5 Petﬁi?'fﬂ‘{f? afSysmorlan s
yimeltighay JFhiHSndxteyR@a e xyi a:}mtslyﬁmezledie@¢Tﬂdedg®U\KD210(I5077932A2, cmpd

from 4- (6-met hoxy-pyridin-3- ylmethoxy)-1
106)@@%[‘%% carboxylic acid 16e and amine 14. MS (ESI):

T) Ethh{h#H 1’rrl-|JNM¥zs 665)6 p ﬁ1)(1ﬁﬂﬁ)(slﬂH)4$ 1(95(3 11+H*D 8.13 (d,

1H), 17@2 (dgl oH, (7t58 (gp{)mh?@e, (a 1|1)Hy 19(;mg¢|—|@d7H3)e_?Lp|)1H)5 765 (@q1H), 6.7
«d, 114;95 3%)(51231) (457<3thrs ‘ﬂH)Slt 518%1 1H) 374(n521+6)d2 733,@ 95 E&nf’f?H) 2.4 (m,

2H), zIH;? (m,, &P, (‘rﬂ5' 'ﬂ; (mploE 12 17944% ﬁmmq)s@@ 5H) 1. 47 (m
4H), 0.88 (d, 3H). Exanple 6
4- (4- Ox0-4,5, 6, 7-tetrahydr o- benzof ur an- 3- yl net hoxy) -1
H i ndol e- 2- carboxylic acid {4-

Exampie @3y- 4- [ 2- ((3S, 4S) - 4- hydr oxy- 3- met hyl - pi peri din-1-y
I )- et hyl ] - cycl ohexyl }-am de This corrpound IS

nt hesi zed_an us
4-(7 et nor - Qy?'aﬂeog&wda%ﬂ%w%y AR DIy 42-(35.45)-
J bhExanshme ne 14. Ms (ESI

4hyb|%di<9fﬁ%w|@_§h3h§i€ffmy I%}-%)c : cﬂ(lpp% 11.43 (s, (1H) )

8.14 (d, 1H), 7.

o
=

o)

OH, —N 11 OH
N
N H‘OLF
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1H), 7.26 (s, 1H, 7.06 (t, 1H, 7.0 (d, 1H), 6.56 (d,

1H), 5.18 (s, 2H), 4.82 (s, 1H, 4.52 (d, 1H), 3.71
W@ 200846095 2. 92 (m 2H), 2.73-2.88 (m 3H), 2. 3BCREER08/051951

(m 4H), 2.12 (m 2H), 1.88 (m 1H), 1.45-1 .78 (m

10H), 1.21-1 .43 (m 4H), 0:88 (d, 3H . Exanple 7

4- (6, 6-Di nmethyl-4-oxo0-4, 5

, 6, 7-t et rahydr o- benzof ur an- 3-yl net hoxy) -1
Thls*dohdibégh&rs?syﬁ%b@éd/ bhélo@cﬁjs@ to example 1 from 4- (7 methoxy-benzofuran-3-

4- hyd
P EAT A LRI SR S TE T A g
119)%tm§équ anal ogousl y to exarrpl e 1 from

di mret hyl - 4- oxo-
MS E@S)r §H§Wﬂ*beﬁwﬂ\4ﬁ @M§Oy¢sbréi Gﬁ?@m))ﬂﬂﬁr Bntid) 8-18-(EatdbRy13 (s,

, 1H),'17'Ff7'\®gmgﬁag§b5ﬂmdfﬁmlﬂo5'\/5 (gﬁ'(?SH) ?%D%( . gﬂ>*5b?7 (m, 1H), 6.71

11. 4 , , )
(m, 1) 5.38.(3,72H)d4.98kKdpr, 117), 703 (ky, 1H}B,947(s23H), 3; 711(H) 1Hj. 28 - 3.4 (m,

. gy, 488 M R 40 ke Sy 3Ty Ty

(m 4H) 3.0 - 3.2 (m 3H, 2.82 (s, 2H), 236(5,
2H), 1.9 (m 2H), 1.5 - 1.85 (m 8H), 1.25 - 1.4 (m
.08 (s, 6H), 0.92 (d, 3H). Exanple 8

-1- (2, 3-Di hydr o- benzof uran- 3-yl ) net hoxy] -1
H-|ndole 2-carboxylic acid {4-hydroxy-4-][2-

4- [2f(;§ ﬁ/@t%p‘ﬂmehwé%y ]311-[1%8&512 PArBSYkyiigli 'aE‘nd %4 Nﬁ%ro%JaY[bJ((SS/@S) 4-

Exa

ohexy Thi's conmpound i s synthesi
hydramaﬁxﬁrges pjperigingk dirpthe1-Cy¢lplsyll- amide
4-[(9)-1-(2, 3-di.hydrobenzof uran- 3-yl)nmethoxy] -1
H i ndol e- 2- caryl ic acid 16h and amine 14. M5 (ESI):
548 [ MtH] +, 1HMWVR (DMSQd 6) : d (ppm 11.46 (s, 1H),
8.25 (d, 1H), 7,45|(d, 1H), 7.27 (S, 1H), 7.15 (t,
1H), 6.99-7. 06 m 6.87 (t, 1H), 6.81 (d, 1H),
6.52 (d, 1H), 4.85 , 4.73 (t, 1H), 4.53 (d,
1H), 4.48 (dd, 1H) 3% (4 1H), 4.02
(m 1H), 3.74 (m N~ 71:2 "ROHI2 (m
oH), 1.89 (m 1iH), 1.4M1. %Qﬂ 1.42 (m
4H), 0.88 (d, 3H). Exanple 9
- r -
ThlsAt:f‘rrHSu &%gwg{eggé Sﬁ?/lﬁ?%ﬁs%tﬁ Cf@(f\ﬁw?)%zpfr%waﬁ[23Qy$gﬁ593969{%nyl)
ethoRy]eittbingole-2-2arp( 88 481-16j byd amine Bt et hyl - pi peri di n-1-y

s S BNbaf SARGI 0B 45 Bl ST 5 22 6 . 770

0.5H}; T.6R(&K)0- SHBI2R0’Y (1d, 8H), 6.96-7.05 (m, 3H), 6.9 (t, 1H), 65(d 1H) 4.73 (brs,

o BB s I . B el T B 7 o

2H),(1IMS08d (@) 11|el)(pw4ﬂ31 AL BH)(6.91 1W)3H)8. 25 (d, 1H), 7.32
(d, 1H), 7.27 (S, 1H), 6.99-7.06 (m 2H), 6.52 (d,
1H), 6.43 (m 2H), 4.85 (br s, 1H), 4.74 (t, 1H),
4.54 (br s , 1H), 4.49 (dd, 1H), 4.24 (m 1H), 4.14
edd), 3.93 (m 1H), 3.76 (m 1H), 3.71 (s, 3H),
.76-2.98 (m 3H), 2.44 (m 2H), 1.9 (m 1H), 1.46-1
.83 (m 10H), 1.26-1 .45 (m 4H), 0.89 (d, 3H).
4-[2E3-dMgphaxy Jdhenyl)-ethoxy]-1H-indole-2-carboxylic acid {4-hydroxy-4-[2-((3S,4S)-4-

hydroxy-3-methyl-piperidin-1-yl)-ethyl]-cyclohexyl}-amide
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4- (4- Met hoxy- benzof ur an- 3-y! nmet hoxy) - 1

H i ndol e- 2-carboxylic acid (4-hydroxy-4-[2-((3S,4S)-
wd20vgdoony - 3- met hyl - pi peri di n-1-yl) - et hyl ] - cy cPOIER30D$/651951

am de This compound i s synthesized anal ogously to

exanple 1 from 4-(4-net hoxy‘-%'nzof ur an- 3-

yl met hoxy) - 1H i ndol e- 2- carboxyiic acid (synthesis

descri bed in WO2005077932A2, cnpd 122) and amni ne 14.

M5 (ESI): 576 [ Myl +, 1H- NVR (DVSO-d6) : d (ppm 11.43

(s, 1, 8.1 1 1H), 8.01 (s, 1H), 7.27 (m 2H),

7.2 (d, 1H), G708 1H), 7.01 (d, 1H), 6.81 (d, 1H),

6.65 (d, 1H), 534(5 2H), 4.81 (m 1H), 4.52 (d,

1H), 3.8 (s, 3H, 3.©®(m 1H), 2.73-2.95 (m 3H), 2.4

(m 2H), 1.87 (m 1 46678(m 10H), 1.22-1 .42
(m 4H), 0.87 (d, 3
4- (4, 6-Difluoro-benzofuran- SN 40 y\.1 /"'OH

H i ndol e- 2- car boxyl i ¢ acld {tl oxy- 4- [

((3S, 49) - 4- hydr oxy- 3- net hyl - pi per| din-1-yl)-ethyl]-cyc
Thislcohpsihgd isayhithesizéd anai@gm@wrtd eixamﬁbent fremi 42pd3-methoxy-phenyl)-

anal og ouslﬁ/ to exanp

ethozwl(w Bdalef %P@%%ﬁ%'éﬂﬁk@ﬁ‘%m"w &t hoxy) - 1
MS GBZ)BOSO 7@43]3%#&@11%& m\nsétd%) (ﬁwgﬁ?ﬁglcﬁ (Qe@f BQG(@ Inlﬁq3 7.24 (s, 1H),
7.22[(i H) 46-93- A1 ORNR. GUW%@ 1H), 6984, 1D, 4@3((§r811ﬁj) 4§22@ 1H), 4.29

@, 2|(|)98 714"&; 3@}3%\ &v@n%&aﬂ 1ﬁ§L i@@'g éfgi) 2, 7% 2286 rm 3+2)H)z 42 (. 2H),

1884rr81t|m 1471280 6, 1@@8 112-[) 14‘;3(7n @), QB§ (d ;81-'22 2 95 (m
3H), 2.4 (m 2H), 1.87 (m 1H), 1.45-1 .79 (m 10H),
1.22-1.43 (m 4H), 0.87 (d, 3H). Exanple 12
4- (5- Chl or o- benzof ur an- 3-yi net hoxy) -1

Exampilend6l e- 2- car boxyl i ¢ aci d {4-hydroxy-4-[2-((3S, 4S) -
4- hydr oxy- 3- net hyl - pi peridin-1-yl)-ethyl]- cyclohexyl}

m deThi s conpound i s synt hesi zed analogous
-2 MBI PR D MO BB oAb ol ARE43 PYaroy-4-12-((35 48)4-
innd C3¢ higmi@ei d (synthesis

hydrﬁtﬁ%ﬁ%ﬁ%%r%mmogggﬂ%g gégl%%r}%pagn %3) and anmi ne 14.

M5 (ESI): 581 [MH—I]+ 1HNVR (DMBO-d 6) : d (ppm

11.49 (s, 1HP 7 (s, 1H), 8.16 (d, 1H), 7.81 (d,
1H), 7.69 (d, 7.41 (d, 1H), 7.39 (s, 1H), 7.26
(s, 1H), 7.1 1 ™ N1H), 7.05 (d, 1H), 6.72 (d, 1H),

5.37 (s, 2H), 4.531(d, 1H), 3.72 (m 1H), 2.91 (m

1H), 2.82 (m 2H), 2042(m 2H), 1.89 (m 1H),
1.46-1.8 (m 10H), =l 48 (m 4H) 088(d 3H) .
Exanpl e 13 4-(6- I\/bt 4»-' of oM ” xy)-1
H i ndol e- 2- car boxyl | QW b3S, 43) -
4- hydr oxy- 3- net hyl - plpe et hyl ]ycycl ohexyl } -
am de This conpound is synt hesi zed anal ogously to

Thisexoenpolied b dynthesited Gralegdiakytolzanmpieut rom3-[2-(4-methoxy-phenyl)-
ethoxy]-1H-indole-2-carboxylic acid 161 and amine 14.

MS (ESI): 550 [M+H]", 1H-NMR (DMSO-d¢): & (ppm) 11.42 (s, 1H), 8.21 (d, 1H), 7.28 (d,
2H), 7.24 (s, 1H), 7.02 (t, 1H), 6.97 (d, 1H), 6.87 (d, 2H), 6.48 (d, 1H), 4.84 (br s, 1H), 4.52
(d, 1H), 4.23 (t, 2H), 3.72 (s, 3H, and overlapping m, 1H), 3.05 (t, 2H), 2.76-2.96 {m, 3H),
2.42 (t, 2H), 1.89 (m, 1H), 1.47-1.82 (m, 10H), 1.25-1.45 (m, 4H), 0.88 (d, 3H).
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15

yl met hoxy)-1 H-indol e-2-carboxylic acid (synthesis

descri bed in WO2005077932A2, cnpd 120) and am ne 14.
wOBRERIYs 576 [ MHH] +, 1H NWR (DI\/BOd 6) : d (ppoid/ERDOSIES1951

(s, 1H), 8.14 (d, 1H), 8. Osé 7.57 (d, 1H),

7.22 (m 2H), 7.08 (t, 1H) Ul(d 1H), 6.93 (dd,

1H), 6.69 (d, 1H), 5.31 (s, 2H), 4.8 (br s, 1H, 4.51

(d, 1H), 3.81 (s, 3H), 3.7 (m 1H, 2.73-2.96 (m 3H),
Exapfe ¢ 2H), 1.86 (m 1H), 1.45-1 .79 (m 10H), 1.24-1

.4%Zm 4H), 0.87 (d, 3H). Exanple 14

4- ( 6- Et hoxy- benzof ur an- 3-yl nmet hoxy) -1
4-[2+2-Methaixe-pPridia3aixsthoxy]-d Ei-iddélé-Zreatbasylic 4sifl 24-hyFExyH)[2-((3S,4S)-4-

BB BRI ey tiag Y] cyel e

exanple 1 fro (6- et hoxy-benzof uran- 3-
yl met hoxy)-ll—l-;@lte- 2-carboxylic acid 30a and am ne
14. M5 (ESI): MtH A 1H- NMR (DMSO-d6) : d (ppm
11.45 (s, 1H, ®.3{(br, 1H), 8.15 (d, 1H), 8.03 (s,
1H), 7.55 (d, 1H), 9.23 (s, 1H), 7.19 (s, 1H), 7.08
(dd, 1H), 7.02 (d, 6.2 (m 1H), 6.7 (d, 1H), 5.3

(s, 2H), 4.06 (q, My 3 0-3.25 (m
3H), 2.94 (m 2H), (mné}ff@(qﬂ 12H),
1.35 (t, 3H), 0.94 (d, BH)H le 15

4- (6- Cycl opropyl nmet hoxy- benzof uran- 3-yl met hoxy) -1
This Homtod@h@rs&ynmeblm@/hmaiogxmsd/ tb exhmgleok frod-4-[2-(2-methoxy-pyridin-3-yl)-

ethoki H- BT S BNER AU BT & conpound i s
Msm!)t Bs‘ﬁ[m rwmwsgé%)z ?@ﬁm)mhzf(éom 8. 18(d 1H) 8.05 (m,

1H). a0 B oF 2R A1 165 Ko T Seth- B8 (Bmob ol (A e (or s, 1H),
453@&611-%)'\4#%% 234'#3\%;’5 HYBQ%@% 1'IH)Ol 3(d%P(ET)2H'J>12 45 2(995( (nJrH)H) 2.42 (t,

2H), g8 (ny 134, 50&5 B (m71@@ ( @5-144 ( m(74fd))80 dd. 11'#))
(d, 1H), 6.9 (dd, 1H), 6.68 (d, 1H), 5.7 (s, 2H) 50
(br 1H), 4.38 (br, 1H), 3.85 (d, 2H), 3.65-3.9 (m
2H), 2.5-3.5 (m 6H), 1.3-2.0 (m 13H), 0.92 (d, 3H),
Examp$528.6 (m 2H), 0.3-0.38 (m 2H).Exanple 16
4-[ 6-(2- Et hoxy- et hoxy) - benzof ur an- 3-yl net hoxy] -1
2-carboxylic _a roxy-4-[2-
2 Yelheay A O NS ERPROBTZ PRI S0y P25 45)4-
hydrb@jg)ﬁﬁlétl}nylfp\iﬂeﬁﬁmjmylﬁeﬁ@mé%wﬁ’e%ya apiéd hesi zed
anal ogously to exanple 1 from 4-[6-(2-ethoxy-ethoxy)-
benzof ur an- 3-lyl net hoxy] 1H i ndol e- 2- car boxylic acid

30c and amn M5 (ESI): 634 [M-H] +, 1H NMR
(DMBO-d6) : d Qp 11 44 (s, 1H), 9.7 (br, 1H), 8.15

(d, 1H), 8.02 ) 7.56 (d, 1H), 7.22 (d, 1H), 7.2
(m 1H), 7.08 (dd, , 70(d 1H), 6.92 (dd, 1H),
6.68 (d, 1H), 53(s 50(br 1H) 4.38 (br,

1H), 4.13 (t, 3.68-3.75 (m 1H), 3.5

(g, 2H), 2729 H>\ sgﬁo@wQaaO(m
14H) 1.13 (t, 797 Nd, B

This compound is synthesized analogously to example 1 from 4-[2-(6-methoxy-pyridin-3-yl)-
ethoxy]-1H-indole-2-carboxylic acid 16n and amine 14.

MS (ESI): 551 [M+H]’, 1H-NMR (DMSO-ds): & (ppm) 11.43 (s, 1H), 8.21 (d, 1H), 8.15 (d,
1H), 7.73 (dd, 1H), 7.23 (s, 1H), 7.02 (t, 1H), 6.97 (d, 1H), 6.77 (d, 1H), 6.48 (d, 1H), 4.84 (br
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Exanpl e 17 4-[6-((RS)-2-Met hoxy-1
- met hyl - et hoxy) - benzof ur an- 3-yl net hoxy] - 1
wokiosdaloes 2- car boxylic acid PCT/EP2008/051951

{4-hydroxy-4-[2-((3S, 4S) - 4- h%groxy-?,- nmet hyl - pi peri di n-
1-yl)-ethyl]-cycl ohexyl}-anideThis conpound is
synt hesi zed anal ogously to exanple 1 from
4-16- ((RS) - 2- Met hoxy- 1-

s, 1HIR YIB! (d e1H0 ¥ B-(h @r) 3. 82 &3)-3BH y3. MR (rAoKy), 3106-(t, )| 272-2c84 (m, 3H),

s ey ATl i AR

8.15 (d, 1H), 8.03 (S, 1H), 755(d 1H), 7.22
(mlH) 7.21 (m 1H), 7.08 (dd, 1H), 7.0 (d, 1H), 6.9
dd, 1H), 6.68 (d, 1H), 5.3 (s, 2H), 5.1 (br, 1H),

Exa 20m 1H), 4.4 (br, 1H), 4.08 (m 1H) 3.7 (m 2H),
3.65-3.9 (m 1H), 3.42-3.55 (m 2H), 3.25-3.35 (m

4-[2-?%—'?\/!%%&%\%&{%%@%&I}e%'ogy]g H-PaokZ R armbsii ded (aHhrosy-2l2-

((3S,44—SD@(—rﬁyﬁ{d»qeﬁammy}eplpemdhmdy;)l)—éteyiz-oyalnrmxylxamidmt hoxy] - 1
H i ndol e- 2- car boxgl ic acid {4-hydroxy-

4-1 2- ((38 4S) - 4- oxy- 3-met hyl - pi peri di n-1-yl)-ethyl
] -cycl ohexyt} - hi s conmpound i s synthesi zed
anal ogously Yo nplle 1 from

4-[6-(2-1sopropoxy- et
H- i ndol e- 2- car boxyl i c_=#
648. 4 [ MrH +, 1H NMR

xy) - benzof uran-3-yl met hoxy] -1

and amne 14. MS (ESI):
1H), 9.9 (br, 1H), 8.3

[ 46 (s,
| 1PN)/OH7, 55
(d, 1H), 7.22 (s, 1H, 7.0 d, 1H),

7.01 (d. 1H). 6.92(dd. 1H). 6.69 (d. 1H). 5°3 (s, 2H),
Thus%ﬁb%ogﬁg ﬁg&%ﬁéagégé%sﬁﬁ%@rﬁaﬂwﬁb { Frg?%giz(-(r%%%tﬁb()?}-benzofuran-
3yl)atn®<yq|’rH ip¢gle-2cagbqxic agj 16 asdamine 14d) , 1.25-2.0 (m

s (Ek sed gt JSMIIoVSO ) Seprln S GTRIF £ R, 110, 776

1H), -6 o 1181y, 27 ZﬁafstbdyW Lt @cith), {74921§idﬂd>)x§3 97 (d, 1H), 6.87 (dd, 1H), 6.5 (d,

A A AR R b P b 270

2.933ral3pyaust \t, 2i8), exeIngpd, @H), flrd6m.8 (m, 10H), 1.25-1.42 (m, 4H), 0.87 (d, 3H).
4-[ 6- ( 3- met hoxy- propoxy) - benzof uran- 3-yl net hoxy] -1
H i ndol e- 2- carboxylic acid 3OF and am ne 14. M5 (ESI):
634 [ MrH +, 1H- NVR (DMSO-d6) : d (ppm 11.46 (s, 1H)

The %pﬁ?’u%@gr%szcg]f%pg\ ul%@?x‘fgegoq%z% g\ pz?‘ifgﬁ%?éesﬂtieé I;p(eif&;bt%a’e’(s%lf_f@p exhibit
valuéb’ie pﬂahbma&ld@;ica( ﬂr,opé#l)ss &g &b CAR2HMH CERBaktagodbls .asdndicated in in
br Ia|) t, 3.72 (m 1H), 3.47 (t, 2H),

W"Oée%tsaé EECF EQ)N 3.24 (s 3H), 3.15 (m 2H), 3.06

(m 2H), 2.9 (m 1H), 2.6 (m 1H), 1.25-2.0 (m 13H),

0.92 (d, 3H). Exanple 20
a) G b y) - benzof ur an- 3- yl met hoxy] - 1
The Fﬂﬁng&n@ ﬂgtlo?!qugﬁﬁﬁ‘ty 'N’sls%’f) 'té’ch%ﬁrogy‘i'g @4 t8show that the test compounds

Yz

roxeﬁ met hyl -pi peridin-1- q_
preV@be l?ekﬁfp'}”' tﬁ?ﬁ'@ﬂstpfﬁ s e NeRIexsesyng thedy fecePtOf ransfected

CHAERAkP I dbIf BxSESRY e hdArSB dorebark 3r&hh MERT AR Mkdium to a

confluency of between 70 and 80 %. After discarding the medium, 30 mti ice-cold
physiological buffer solution containing 1 mM EDTA are added and the cells removed from
the plate using a scraper. The cell suspension is centrifuged at 800 g for 10’ at 4 °C and the

cell pellet resuspended in buffer. Cell lysis is done using a Polytron PTI300D instrument at
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benzof ur an- 3- yl met hoxy] - 1Hi ndol e- 2- carboxylic acid
30y and amne 14. MS (ESI): 648.5 [ MH +, 1H NWR
W@ DB 1906) : d (ppm 11.47 (s, 1H), 10.1 (br,PAHEP2008/051951
8.15 (d, 1H), 8.02 (s, 1H), 7.55 (d, 1H), 7.22 (s,
1H), 7.19 (s, 1H), 7.07 (dd"3.LH) 7.01 (d, 1H), 6.91
(d, 1H), 6.68 (d, 1H), 5.29 (s, 2H), 5.0-5.5 (br, 2H),
4.06 (t, 2H), 3.72 (m 1H), 3.51 (t, 2H), 3.35-3.45
28 000 RPRHoor 23iniek J08ecdhlls oﬁicéSMﬁmggédﬂ)s ard cOlfectat) by2ddntrifugation at 42

000 % lfg']?:g)l(_ﬁnué@gaé 42" Sa7n§i(|_§)mqu]§%1tﬁ|aeseforid rou(nd of nys@ ('Po%/tron 28 000

RPMA2k$0 Edddhdé Eﬁﬁdeam&ibm@tﬂeaﬂrf@aﬂbh @xyi obeazef 20 gihuBey/atm °C the
et hoxo% 1H i ndo| e- 2-carboxylic, acid

mempAReg e RAUAPETIEE (i Bt 2t A PG SRR SenFRsioRyAf 25m g/ g tored at -

80 °@-¥dn metriothd ste M MRRNY lok te3ESIRFE0RE i HOG% TMBOWRE ptepared. Test

synt hesi zed anal ogously to exanple 1 from
comqot{r@s[a(resjur@p g 'Br eltoanield the four-fold concentrated solutions for the

tests)’thaatoé‘s)é]ay&?é‘?é?'fdéro@ﬁoga%l TEINIOME SRA assay is performed in a final volume
2-carboxylic_acid 3Ch and am'ne 14. MS (ESI

of ZQQ}Q p[swgﬂl in 961 welNpirtes DMBoeemBgnentjaresstepd per well (ns;hej[ wmg
orde2- 8 (br, 1H) 8.15 (d, 1H), 8.02 (s, 1H), 7.55 (d,

IH), 7.22 (s, 1H), 7.19 (s, 1H), 7.07 (dd, 1H), 7.01

(d, 1H), 6.90 (d, 1H), 6.69 (d, 1H), 5.29 (s, 2H),

. 07 . a1 4.4 (br, 1H), 3.6-3.95
50”EH), gmé?r](g?@es?&gmgﬁbmd)zk%s (t, (2H; 2.H)22 (m 2H), (m
S0 ulL. 2- ZMeehgermgglut@mBSPAdJeaQHﬁ Ex angpiell) kpbuffer

souf (- EFHBARRER I BRI ey .09 i, e

hydr oalfjerGativelyr5f000i qedis peli welll- y1 ) - et hyl ] - cycl ohexyl } - am

| de This e 0

0 Wescarmpt o Mo Bes oD EO R A AR 33 Ry - 4
H i ndol e- 2- car boxyl ic acid (synthesis described in
WO2005077932A2, cnpd 106) and amine 14. MS (ESI): 564
[ MtH +, 1H- NVR (DVSQd 6) : d (ppm 11.44 (s, 1H), 8.19
(s, 1H), 8.13 (d, 1H), 7.72 (dd, 1H), 7.58 (dd, 1H),

Afte%q%ﬁtio%sdf gf E%mfgﬁeln%%ﬁxg’ol%}gb is mlec? ﬁé(%@c%&gteg Zor%b')n(nnyfteg At room

temp(e‘ﬁatuﬂd’ﬂnth SonktdritshadKifig. l%llc?\ﬁmg irtubbton BEplate isdcenfifugdd at 1000

1.44 4
RPImegBSc{raall E;H;iB cggtgﬁ,@eé‘ogg mlnutes at|_||')oom temperature(and counted for 3

minfled gerVRINRX¥YFER COUNT RBtrdm¥ht PLBIRY). The uench corrected counts are
H i ndol e- 2- carboxylic acid {4-hydroxy-4-]2-( 45S) -

(3S,
usedifop igranalysis- ¢readioiaapd BEYENG n- 1- y1 ) - et hyl | - cycl ohexyl } -
CO@%%Talférmmaz%dad ré:swétbvesﬁ o2pd AMaaloqaausl y to
exanple 1 from 4-(7-met hoxy-benzof uran- 3-
In a gimiigt MERYS- biRding @spaystocthesak yauge a6 dhgsyy manssy §CR2 receptors

havé’ggéé(‘f WlsgébGWM%ng&%%% engl\géjf@% C@ﬁg é?fﬂadb% Sﬁ t466

compeyndsigf forgiulesl I'(aye a13|-l§350 t@tv_[@er( 019 pipd 1@ ppron moug_erCRZ and

betv\é ég).a(zrg "%Ebo(‘mé §T'£tCER9.5 - 7.1 (m 1H, 7.02 (m 1H),

b)Y CCR2 functional assay — chemotaxis

A micro-transwell chemotaxis assay with human peripheral blood monocytes was used to

profile CCR2 antagonists. Human peripheral blood mononuclear cells (PBMCs) were
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(m 1H), 5.33 (s, 2H), 4.99 (br, 1H), 4.3 (br, 1H),
3.94 (s, 3H, 3.71 (m 1H, 2.8 - 3.4 (m 7H), 1.91
w@ 20826095 1.5 - 1.8 (m 7H), 1.34 (m 4H), 0. 92CT/#P2008/051951

3H). Exanple 24 4-[2-(2-Methoxy-phenyl)-ethoxy]-1
H- i ndol e- 2- carboxylic acid '{%hydroxy-4- [2-((3S, 4S)-4-
hydr oxy- 3- net hyl - pi peri di n-1-yl)-ethyl]-cycl ohexyl }-am
i de This conpound is synthesized anal ogously to

isolaf¢eraph Goriorfbﬂcﬁm Wff[yZ:oét% Byeddneity egrtefoghtion @t HEkpll-Phque gradient.

PBM%GOF 12 q_r%e%ﬁ ﬁ{l}% %w%%%gva:sl@%d ﬁg%n?ag'pﬁli’ci@hh&/s% g:%%ln}o:taxis
assa%é‘%vel%eg%%%rhéd Xv]tH)M uIt7%cé8e7r(-MéC @65%;[!, plateSdith G-prd poid po6!yc5arbonate
filterst @e_llﬁquer&%pg acljpnggP 11(;'11)n'l\8 4”8%%] qu@i@#l\?léé%@w%&%fu%ax
supp%n?é’ntédmltﬂ e nc?ne%se(rﬁlallé’rzgwo a%rd@%é’duﬂﬁ f%h)\/a@ p3rﬁi%2m/streptomycm

H%S 14 4
50 uMﬁ n@pq)aptqget@pn} and %)hungpaq{kbtprgmz rozen PBMCs were thawed, washed

and ﬁas[@peﬂwaeé)/ﬁ DY RiNEY ksl ﬁMé Trﬂmbltory effect of the compounds on
H i ndol e- 2- carboxylic acid ((3S,4S)-4-

CCRgyaediated ghermsptaris. eallseMCHr hand 9q>mp@tqﬁ§|vyereyv&raﬁ%d@$ feleh
concb#féﬁtaa %mﬁ%ﬂ%o Hmed' a%dsaféﬁéa%mﬁ& fiRdHHI RO AHE Ir¥cdiver PIRETH 8

3- met hoxy nyl
lmpogahbtsayﬂotel ttsv o:ompgua@ﬁ wgmre@”af@m DI Qiakia 2a9thtold molar excess

R o L S R g oo

concghiyatiop. vess-sho@® to Irpvelpf effecttm ghemolajs). Bo agsyrel an yn)fgrm

conc%pﬁg’ho&g{hg\slcg %E%)?snge%éf%g ta' @e’oLboAb(ef 80@&6”“%5%7(&%5?38(&1! as to the
lowe( pomBdfjmert. (dm-:mqmneszter:rmaéatlpﬁ]forﬁ—bf atB73Ginan 811:uk>atpr the filter

plateiv?{%ga(r%:fyﬁ)é :}‘ncwég fr(om t é%% ﬁeriﬁj’ﬁté %nd %rs')cardgé aﬁ?é i g?gted cells in the

oxy phenyl)
receiver pidiel veerg Jresmsbenq;eld andacandferdedhytdround-dotfdin 063 !I4Bte 4-

centitgE S A eatbnsoina M SOLYiheRR Eoaing o EESTAR 07 % Mo He npur

cells€x@0pl) aede sﬁlﬁmmlﬂprbé’es(sédnmrhm{yalpthiem‘gd of-thespecifid mibration, a fixed

num%@QE%ﬁiﬁ. 50@6&)@}5@@%’ Lyga)sla(sd%&g (aaﬂ ne] gtispégsseg wa% ﬁ’nS!a?y:zed by
flow 8yt3ﬂqe(r¢ usihgla, FACS&libet, eciped mltﬁdadﬁutoséﬁwpleVW@ { and CellQuest

soft\/(agg with estfp§sqweg sg%ln@a forlFi_léI\gCg aE% bﬁds %ocge%eﬁ%ldegﬁled based
on tr@'}domzé@cz %@eﬁ{éﬁ* (BN anbtdide Scddfer (SSC)Qd’%?m; (%\@nﬂ?ot%li%@xpressed as
percgntzdj |rypuyr@opﬁ?ytq_q_ymng)thgg‘oliqumggiq[mmam @ogqcy(tes/% belg)ds)/(% input
monécy[té’s'/%anﬁ(ﬂthQ&é/) ayei di n-3-yl) - et hoxy] -1
H'i ndol e- carboxyllc acid {4-hydroxy-4-[2-((3S,4S)-4-

hydr oxy- 3- met hyl - pi peri di n-1-yl)-ethyl]-cycl ohexyl }-am

i de This conmpound is synthesized anal ogously to

exanple 1 from 4-[2-(2-net hoxy-pyridin-3-yl)-

¢) CCR5 functional assay — chemotaxis

A micro-transwell chemotaxis assay with mouse pre-B celis L1.2 transfected with the human
CCR5 was used to profile CCR5 antagonists. The cells were grown in RPMI1640 with
glutamax supplemented with 1% nonessential amino acids, sodium pyruvate,
penicillin/streptomycin, 50 uM B-mercaptoethanol (referred herein as complete RPMI) and
10% heat inactivated FCS. The cells were routinely kept in culture at a density of less than

1.5 x 10° cells/ml. On the day before the experiment, the cells were diluted to a density of 0.2
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et hoxy] -1 Hindol e-2-carboxylic acid 16m and am ne 14.
MS (ESI): 551 [MrH] +, 1H-NVR (DVBO-d6) : d (ppm 11.42
w@ 300846095 8. 18 (d, 1H), 8.05 (m 1H), 7.68 ( m PAHEP2008/051951
7.21 (s, 1H), 7.03 (t, 1H), 6.94-6.98 (m 2H), 6.51
(d, 1H), 4.84 (br s, 1H), 4:8%-(d, 1H), 4.28 (t, 2H),
3.9 (s, 3H), 3.72 (m 1H), 3.08 (t, 2H), 2.75-2.95 (m
3H), 2.42 (t, 2H), 1.88 (m 1H), 1.45-1.81 (m 10H),
x 103 callernll. GAefhBlaxibtssayd B&e(pdrfodthdd with MUtISTrékh-MIC 96-well plates with

4-1 2- (6- Met hox ridin-3- eth - o .
PP ASTERE DRI TEL. C3UsRErErh i AU~ T fistippsyserpagade i
combhécb" an aorifshrmgl 1%) hﬂmbh ditdurdin Y100~ 18 ohy Ix] foémbm wle}ddammto the

IS conp nt hesi zed anal ogous
well%ggfathﬁ |f|ger1pl@tp0@ﬁd4thfe@ ﬂ(96 I%pmvaﬁgppt&y mg@%’lpgg the receiver plate

contﬁ?h ‘VE]O'ﬂ otmeBiid &rr@ro?@tr é) P@k‘h 'MIPBI@' dufén F%Fﬁs%ﬁ? tR&inhibitory
S1): 55T [ Mk

effeqt@f r!g_gom@UQQS %a CCﬁ@-megxalqg qr'@moiqnﬁls )cyllg:g/llgd ngrjg_gompounds were
prepgn'%aas( >- foléL E%nceﬁtrgl%d(stolutléﬁg m&e@gnc( Elacéld‘h'wto t@ne?u?ter( Sate and receiver

plate( tlt is gp-gortqm g)znqtg thaj_o, p])e cqgnp;(glngmweﬁ.pre @Iu@ﬁ;l |(1tDM t a 2000 fold
mol&r- e&ées%r S%A'th%ﬁhe BR DMS@%Q(’]EGM%M%) w]aS%SOE( n lnjﬂkg( gherré?_tlsms assay. To

ensuzg anpingorr9 cqnqeztrﬁt&rmermnypqwdz vels adﬁe@tylﬂ)e eppes epnpartment

(Ce“%k(%SW%g%: %tﬁ%%%h@ﬁ@ﬁﬁ Wr@i@f nlgi[a\%?n forﬁl r|1r]at 37°Cinan

incubatie:tlye filtea piade was pgre@dlm@mnvjed E;orgylm reseiveeplate and dtscarded The

mlgl%ﬂ-:?ilz %H]Stjhﬁ;oxy Eg%éo Seearfr?gf?@enfi?d {'?] g)egﬁf??[ed into round-bottom 96-

well ighaitey deheif edaamidoastspendasd id 100l 8BS @miaigng 2% RMGS @BSI0) 1% NaNs.

The gwgp%é [:%{E'ﬂl q(?_ﬁ.ll} 'r\%/grrﬁ ?JYF %qgggs?d(s gor( tﬁg '%lﬁ%l%tlcﬁaét?\? s%'e_glflc

migrktidn, afixed n(ud1befib1‘) heads @20qQ0) m]lﬂ) pl FBQGB b(ffer vidd) adcﬁd&'hd the

SUSF)SFI'\éIEn (v»(@s yze&jgwgovcr gytog]q?ry u% ing A I’(-'ﬁf%g%_bbur %ql{épé(dt wm an

AutcBdmplet. MAS-12ariddlIQuestHoftward btk estaBifhed sellifgé far 306)19 cells and

veac £PeBiAGo 1R 8. -F et Parcr ok TR S e Fowind formula: (%

cellPhascaBSR inpal dalls/AaE meDt ifddlae))sedct form exhi bit val uable
phar macol ogi cal properties, e.g. as CCR2 and CCR5

antagonists as indicated in in vitro tests as

descri bed bel ow. a) CCR2 nenbrane binding assay The
SPA (Scintillation Proximty Assay) technology is used
to show that the test conpounds prevent MCP-1 from

d) CORMhBGbiMe Bildind®yEay anes expressing the CCR2
receptor. Iranstéected CHO dukX cells stably expressing

HumaneC @W‘Eﬁe@éﬁ gengratepttahlf tiaRsiREtents ip I%l%lcﬁm tMgrabranes
preg ?élﬂr qﬁé’sleCﬁﬂ}rﬁﬁﬁEthQﬁs??@' uS&H %a I%fdto‘ﬁ?a ?ﬁéﬁﬁ&'a@gay using 125-

|um 30 I ce-co ysi ol ogi ca
- MlelaLaa a)hgamrﬂnduthﬁ ﬁ@mouﬁdsabmrrwael aara destechfed inhifitopeactiyity. The

datd ﬁg‘?é(&g'tedra%%so i.e. the concentration of compound required to achieve 50%
inhibition of [I-125]MiP-1a binding. In this assay, compounds of formula | have an ICsg
between 0.004 and 10 uM.

In these assays, compounds of formula | have an 1Cs, between 0.0002 and 10 uM.

Concrete data are provided in the enclosed tables:
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the plate usi

centrifuged at 800 g for

ng a scraper.
10

w@edosao19psuspended in buffer.
a Polytron PTI 300D instrunent at28 000 RPMfor 2 tines

30 seconds on ice.

Menbr anes

The cel

suspensi o
at 4 0C and the
Cel |

&t e col | ected by

nis
cel |

lysis i s JPCIBERXDSIES1951

centrifugation at .42 000 g for 20 m nutes at 4 0C and

subj ected to a second round of
RPM 2x30 seconds on ice).

lysis (Polytro

n, 28 000

Fol | owi ng centrifugation at

42 000 g for 20 mnutes at 4 OC the nenbranes are
resuspended in buffer at a protein concentration of 2

ng/ M and stored at -

sol utions of

test co

TEEMPENpound

is GFB2AGPY I di

0,
| ut edEXaMY&If f er

80 OC. Ten mllinolar stock

red

t 0 GGR2 I£50 [nM]

the four-folt
that assayed

i concepp pated sq
a range of 10 1

Iutionsqgor the
to 10 5 M The

tests g
SPA_assay

is perforned

in a f2hal vol un

re of 2007 m per

wel | in0.8

H—ptat=

t he ?I

ol | ow ng

ES . Illl:‘ IlpUll(:‘llt
) order: 3?0 m_ BU

s—are aglged per
ffer (+/- test c

wett—1n
ormound?'2

50 n8 V\heat (

O

;erm aggod.8ti ni n-

ng/meIDy

ad

IIIIJIICl WAV

buf f'& to 0.

CCR2P- e
||| moTrul

z ng/n1L§2 ng/ We

)
al

$PA bead$9 ( 1 25

~FI;UOPC%@rnat|ve

ut-ed—w
ly 50° oBS

cel 19 per wel
- final concent
al | 'onponent

[ 50 m23125 I]
ration— 2.5 no/
sme&%elsc

MCP-1 ip1 buffer
dd

(60 pM 186

ition-of
-oR—0O1

eal ed af®l i ncuba

ted for /-4

90 mianutes at
Fol | owi ng ing¢

room tzeﬂ'per at ur
ubation the plat

€ W th ggnstant
e is centrifuged

Shaki N1 5
at__1000

RPM%on a Son

all RCIRtcentrif

uge for 4 ni nut ¢

s at room

0. 002 and 10
for the rat,

hoon oct

tenperature and counted for
TOP COUNT instrunment (Packard).
counts are used for the analysis of
bi ndi ng. Conpounds of formula I

mvt In a simlar

g
O

M Ut es per wet
The quench-co

have an | C50
manner, bindi ng

—ma
rrected

radi ol i gand

bet ween
assays

nouse and rhesus nonkey CCR2 receptors

+ hao Nool-oc oo,

o~

RS

1nt§8§§ﬁ§Fgr1mh

UTIc™ JC\JIICD ST

conpo FRISP'SE £ orjnu

et a¢$5 1c50 [nM]

(¢
havetan | C50
between 0O 024

bet ween30. 015 arn
) :\nrl 10 mwM-on-r-4d

d 10 mMVi®n nouse
t CCR2.—b)CCR2

CCRZ an®

func§|onal as

pSay - &ﬁ@rmt axi g

A nlcr63transme

N 58

chenglaxi s ag
was used tao §

5Say W phighuman [
wrofile CCR? antd

eri pher% bl ood
nnnl sts. Human

MoNocyT 8%

peri pher al

bl ood nononug

| ear céllPs ( PBM

s) wer efi&ol at ed

from 3.3

donog biood tyuffy ngujs by density cggitTT fugation onzd
Fi col'| - Pague |gr adi en PBMCs |col | ected from tjhe

i nt et(f ace wene washé&do6frozen jat -800Zluntil use. 9.0
Ehenptaxts—assays vwﬁsrfﬁﬁ+fﬁfﬁﬁ+ﬂm th M-t+Sereer=M-EG 7
96- | platges with -nn1pore polyca?%onate flilters. ™
Cell suspensions and MCP-1 ( 1 nM were nade in RPVH

640 with gl ut

anmax

The Agents of the invention are effective as dual CCR-2 and CCR-5 antagonists. Thus the

Agents of the invention are useful for the prophylaxis and treatment of CCR-2 and CCR-5

mediated diseases or medical conditions. CCR-2 and CCR-5 play an important role in

leukocyte trafficking, in particular in monocyte migration to inflammatory sites and thus the

agents of the invention may be used to inhibit monocyte migration e.g. in the treatment of

inflammatory conditions, allergies and allergic conditions, autoimmune diseases, chronic
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suppl enented with 1% nonessential am no acids, sodium
pyruvate, penicillin/streptonycin, 50 mM
wh20mneapt oet hanol and 1% human al bum n. Fr ozepCPBRrO8S8/051951
wer e thawed, washed and resuspended at 2 x 106/ m . For
assessing the inhibitory ef fett of the conmpounds on
CCR2- nedi at ed chenotaxis, cells, MCP-1 and conpounds
were prepared as 2-fold concentrated sol utions, m xed
pama@dﬂpbjaeteﬁm tavicers Which invoRe I@lkatRediltthtibR CsteNgis @4 ratenosis,
nportant. to note that the conpounds were

atheb‘?séleé‘?ﬁ'%{'éed‘m OIRyRERYILS. 051eP8BBIHSAY FBPUTF PRRcess so
that the final DMSO concentration was 0.05 % in the
chenot axi s assay (this DMSO concentration was shown to
have no effect on chenotaxis). To ensure an uniform

Dlseﬁ%&fﬂdnaﬁlb%whfch ?né-‘y%@l@éb’lé’@ ke §l of BetifRentBR ficlude:
npartnment (cells) '‘as well as tot | ower

|nﬂa€'t§‘i‘ﬁ39’?:’t°r‘r@ﬂ@rg(3&9@ﬁ'ﬁ1?"% dncludipg @Sp’ﬁ@t@%ﬁ"ﬁfﬂ"ﬁ’ fligpaspsipuch@s asthma,
alIerélz(l:hlhﬁ‘is a@OPDC Hﬁﬁ%tr%nsnﬁlﬂeluﬁb lifsebsdd, Al SerdBssifiay %f\é‘tljrhb!nltls

Fenoved fromt recei ver plate and di scar ded.

intergitipy g liseane LD (¢ Soidiapetiia Byimnandibiesise or &@giﬁ@ﬁ@é@ with
automuﬁé ?Eég%r rs%gh LORR, 'S‘EE”Q%QO&Hreﬂk%ﬁsfP@étbe @hﬂcﬁvary disease,

centri d resuspended ‘i n 100 ont al ni ng
ana;zr%axcssvréwger@eu%wmmpomh@s idrysuallec@ies ée.¢.to@enicilingere

cep@d&?@})ﬁrﬁ%yaﬂ |ﬂ§&§ §ﬁﬁjg alize?]{;leég a@%ﬁfélrf%é g%fea%g% 886h as Crohn’s

m gr at unmber o
dise@se and Woérative wilss amaewlmromhls&wansdama w&gnmaw ed

inﬂa%%@g‘%ﬁéét‘aﬁg%h a&?ﬂ? |tE§§,f n d%ﬂ%@%‘ﬂnﬁqﬁg et BShtact

dernwitiabhrtlwadeubtlsngs for PBMCs and beads. Monocytes

i BEPAALS PSR R LR 358000 Pk g o

mfla&mmtms:edwpaeemiaucle =13 adhrltlsr(mnexampmcry\teematmd aghritisearthritis chronica

o kS 48 s SRR SRR s i

mfla&ﬁﬁéi@’ry-coﬁhlﬁmﬁmd hedmaticdiceddednsuling birenoss xnfRinasstayy pain,
pr.e- transfec

with, S dwththe . .
P VAR S BB S P s S i PSSty and
aller§Rb| SpeurTceauds-Mivund difEAdetG40wNth Antibdtiey ®Pthe Invention may be

suppl emrented with 1% nonessentjal am_.no acids, sodi

emprg\HQL@e %@q{mmqnpqupgla;cg?ﬁlgﬁw;ﬁomerg@nqwlimg eg. hemolytlc anaemia,
aplaBtid B feahh QR ¢ ?é'ép&ell(arnﬁéﬁfd éﬁﬂ B%f)l_ﬁﬁﬁb tﬂﬁon%&ﬂ?’(o%bﬁlaﬁe%t)emlc lupus

and 10% heat i nacti vated he cel were routinely
erythespatosys. palvehansrity. Sﬁ'emat ;\’V?ﬁenﬁés@”ﬁﬁﬁl?tqs'% dermgfgmyositis,

chroffl e{c‘ﬁ(/émepa@ﬂs trh?as@@h ap§|fa9|%ep§d?i%si§X%Qé@@ﬁnsoﬁ'%?n@r@h‘les idiopathic
wer e luted to a density of 2x 106 cel

Spruehél#@m%e 'ﬁg%’ﬁm@%f‘)éwﬁé‘ﬁlsﬁé‘ﬂdwhﬂﬁ el\‘ﬂil“‘qe@ﬂvé &alityg, Erohn’s
dlsegﬁ? ?’:‘ﬁésirnt@b@t&’o%vé{“sg/ Jémgg‘a%%ﬁgﬁ{%m‘?ﬁ&m@%@née'tHj%[eése endocrine

uspensi ons an uti‘ons were mad

Ophfbelmp@tm RRIes slserse rarcpidopish Muitipleas dierasia,. piDennbiliasy cprhosis,
Juveﬁﬁlel @QE&%%] gj%en 7 ﬁmféquﬂ% LRIehlg ar\ﬁ@hérsan%f \o\;)' | ter

pl at was gent
keratcmomtmhf@ntlsem@a\mw e raet 5er@mqomunpmi315mermltled)fungé|@rm and

g[orr?e%ﬁl?)h[géhéfﬁé (\ﬁitrgéﬁ’oe\nitl{\gu? h%pﬁrofi’é LHdir&He, Jg.rinaﬁ(ﬁﬁ& Tc'cji&%tﬁigﬂephrotic
syndrome or minimal change nephropathy);

graft rejection (e.g. in transplantation including heart, lung, combined heart-lung, liver,
kidney, pancreatic, skin, or corneal transplants) including allograft rejection or xenograft

rejection or graft-versus-host disease, and organ transplant associated arteriosclerosis;
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effect of the conpounds on CCR5-nedi ated chenot axi s,

cells, MP-1 a and conpounds were prepared as 2-fold
wa@ensamnat ed sol utions, m xed and pl aced i nt oPCTIEP2008/051951

filter plate and receiver plate. It is inportant to

note that the conpounds wereddre-diluted in DVBO at a

2000-fol d nol ar excess so that the final DMSO

concentration was 0.05 % in the chenotaxis assay. To
athefddsléF&sian uni f orm concentrat | on the conmpounds were

adde d t he per ¢ art nent as well as to
cangis i ke e iR R 6T RIS Gy oSN PIeset EEnsPEt | oa f or 4
stenBsis af redthokid oRthd Visblaiugs, . pattitRidriy lof eHe dHeties, éNQSthe coronary artery,
carefully renoved fromthe receiver pl ate and

includingsipnpsis orrREeRISST Whieh resiitp §r°ﬁh"%3ﬁké'af BEYeienppspell as
neoiM@h& Hypsihipnded and transferred into round-bottom 96-

wel | plate, centrifuged and resuspended in 100 m PBS
strokepnt ai ni ng 2% FCS and 0. 1% NaN3. The input cells (100
and mhler H@égse%' dpcbﬁélllynﬁﬁmﬁﬁé ﬁﬁamﬁ%ﬁor& h@sﬁoﬁggyan@hbﬁlg rBerfusion

specific magration, fixed nmber of

mJur(/ m@msﬂoglﬁ nzajlgﬁanqmcsyt@&me dnduggd tcamtwe aantlﬁéhock or endotoxic
sho%&%@ﬁ%{o&%"@%r&@ ﬁlg ﬁé/d %r]aﬂMYo g&gn'p%l e{e\éﬁﬂ%ﬂ_n?gngﬁw sarcoidosis;
infeaioli$ qgaeasessmcmngann /’d@ﬁabl i shed settings for

300-19 cells and beads. Chenptaxis is expressed as

percent of input cells using the follow ng fornul a:

((%cells/%beads)/ (% input cells/%input beads))*

o b SR AL TR B R (5 ot n

proplldylaburcamedeqamfdpenapyj efgr ometaties ¢o DEREatmantsif @ebplasis, meeapy to

previle ool gt RGO o Ra N BRisBA Do R K Y belbfiich of

initidtios béshafigrant odiistur t@ lasreaajrlre/vdrse thﬂpeog]‘asaoraofeprembgl’(e&'d to
tratl

maliget Rl 75 WS A5 T PVETGH 1o o) TP LB B L e ostasi. n

this Eontéhti t&e@é@ht mO@rimlmdﬁ pQIﬁICfJIQI’ tdlb& uhdéraieedai’ dnfBrlcing the use of
004 nd 1

et wee O t hese assays, compounds of
comPEATASICA 116 HESE At el e oE R SO VRIGE VERBmED! ARk Cancer, e.g.
squdrRiis bied R aP@dlicafditonid 8orsdgqdential thev g é*@@ﬁlréaé)beﬁesiﬂ%t from
Agents of the invention are effective as dual CCR-2

chrogic£Xpesirs tafeyAni sts. Thus the Agents of the
i nvention are useful for the prophylaxis and treatnent
of CCR-2 and CCR-5 nedi ated di seases or nedi cal
conditions. CCR-2 and CCR-5 play an inportant role in

Ageht%taf HYihGertionldrd Fgﬂne&any DsdP@ibi t?ééltn%b d'|sréag@§‘6’pdﬂn% and cartilage
ration to inflammatory sites and thus the agents of

met@ smnw@vﬂmmﬂstﬁﬁ%ﬁm@s l@é%PHO@ﬁ'%WCb‘Ptf‘eWBﬂ@BW@W arthritides, e.g.
rhelmléi atartﬂﬂtlse "aﬂ bﬁ‘e [R€irt %ﬁ@rfﬂeﬂﬁluefng éﬁf%‘ YN loss, and in

con I ons, I'ergies erglc c |t|ons
partauhabpmﬂmetadjﬁ@e%&ees chronicpain, gr aft rej ection,

cancers which invol ve | eukocyte filtration, stenosi s

or restenosis, atherosclerosis, rheumatoid arthritis,
The@sgeetsan_fttﬂrw invergioaniaycaiso he esedinmculdir spplpagory which include the
trea{?‘r?]V ) nt {)%{Jn?ac'ri %rﬁ%@ﬁﬁ%ah%ufa? gﬁéﬁﬁar%ﬁapnrggt%rmg&hgrs?& 8&‘?ar pain
including pain associated with ocular surgery such as PRK or cataract surgery, of ocular

allergy, of photophobia of various etiology, of elevated intraocular pressure (in glaucoma) by
inhibiting the production of trabecular meshwork inducible glucocorticoid response (TIGR)

protein, and of dry eye disease.
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Inflammatory or allergic conditions, including
respiratory allergic diseases such as asthma, allergic
wo biosito1985 COPD, hypersensitivity |ung di seaseBCT/EP2008/051951

hypersensitivity pneunonitis, interstitial |ung

di sease (ILD), (e.qg. |d|opatﬁ$t pul nonary fibrosis, or
| LD associ ated with autoi mune di seases such as RA,
SLE, etc.); chronic obstructive pul nonary di sease,
anaphyl axi s or hypersensitivity responses, drug
allergies (e.g. to penicillins or cephal osporins), and
insect sting allergies; inflamatory bowel diseases,

For me@boaé;m@rcatwhssthéi HDAGRiabdodd @ewuatoif ¥6ure@| vary aependmg upon, for
pondyl oar t hr opat hi_es, sclero sor |aS|s an

xam e GPRASH ABPHHEY SEREvSHEH 1800 GrREe, 16 Subiesbinbe treated, the

mod@loP Bl MirikerafiBh bhd the rﬂitur@@m’d%e@@rﬁ? € thedDNB@bH bbﬁng treated. However,
urticaria; vasculitis; Autoi mune diseases,

in p"BﬁW@%‘GI“&? satisarionLies Ut %réagseé‘@a\}WﬂW'%ﬁeda@tqeoWi@‘?e‘j at dosages
froml JBBLPG"OB%?% Aot POTHRY ﬁrﬁk:l&%ﬁﬁ%t\m hmaie &ubll frbmSabout 0.1
Tor exa e rheumatoid arthritis hritis chronica
mg tpra@gwfe’ijmmeé kilggsaypibedy weight. hThetfreaqusﬁ@w afrdasing fos prophylactic use
il A BEBO )RS NRUTRLAR A3 B3PSl b R Gnce every 3 morins,
morg psuglly ||mtj;1et§@mg;a frers @boutrgricaravatyot \ye(p}@ yp to about once every 10 weeks,
ngi t g\l (4
e.g. Eﬁgegé\geg%éiolr ?&e{ezés.aﬂx dg?fﬁg%%pg? ;?’s'edr']o‘g? r?iently 3dm|n|§tered
pareatdrallyginbsvergpelyi ¢. gcintamilheantﬁmh@al oF sthes esrlmmralwhmc tramuscularly,
or s%‘tﬁ{oarﬁ%gbsq <er &aﬁ]g} o] ca*%@% gfr?nse c%éﬁg cbr‘ﬂﬁ éJe% administering
the Mb&hbdmﬁﬁﬂﬂema(;e egy| ragrith ¢o amaeeeNeay 2 mBencrrEHujs (Delelss frequently.
anaem a and i di opat hi c thronbocytopenia), systemc
| upus eryt hemat osus, polychondritis, sclerodong,
The Wggetsaf thga'iamﬂtiorm’lag&iesadrdle'rstmed)rrymrhbilhaii,oncﬁiﬂmﬁomer active agent.

suitdfi oEie FoRAtoR M STt B Ml "SR Aeras e
Reniicde& nirmikiaTap), Eowed ® ditaeasept],iHumhiraf agasemgnamb catidl i1vaents (e.g.
colitis andlrrltable Bowe

el g b A PR SR P B PV apless rptor, IV

prot@daatibites FRETb A AhrpaL 41y otﬁ%raam&tdjv&amntss arrreoadﬂ% la§ent or
mul tiple sclerosis, ﬁrlnar biliary cirrh

agenty ey treeacawa'ﬁtar%%s'm aRAuSY. prAarate s°rt5913!éerl“)a”y Y2 fhe Agent of the
IrWeﬁﬁm{_erlor and posterior), keratoconjunctivitis sicca
and vernal keratoconjunctivitis, interstitial |ung
fibrosis, and gl onerul onephritis (with and w thout
H%H%%él%oﬁwgﬁ&%f e ﬂverﬁtféﬁ' rH&U Brmiafl @RRIEH # conventional manner.
nephrotic syndrone or m ni mal change nephropat hy
A cogesttiop acerdling o the. igventian is %fﬁ?ﬁ@'@h?@cvtd@ﬁ n H@P'ﬂ!hﬁeﬁkjorm For
immB&afd adrthQGatlcﬁﬂfTJ@'JL%glvES H & shﬁ’d!ﬁe a&LI\e\b%E cafflef! r’f@b/ %fgample sterile
pancreat| c or corneal transplants) 1 ncluding
watqlﬂbrogneaqu orestesite buffered physieggiedltsaling. oé itioppnsidered desirable to
mak8 lf?é s&@fo%uo?'lzﬂgértvomrﬁ@?o?%dnmg aﬁ?irog%g infL 803 Pétﬁ@rtas a bolus injection,
oCTat 60 arteriosclerost s at heros |'erosi s;
itis aui\tdmtageakstwmeorpmatd byraan seruat albireingkitie patient gaws heparlnlsed
bloogrir?tg%e ﬁﬂg‘%ﬁ theﬁw@gﬁoﬁpa&@ S Rgglsét %ngg 01I Q‘?exces? ﬁf such
vascula ure ula erires, e.
physicloginatlyyinert px@teyn prevents Ioss of antlbody by adsorption onto the walls of the

container and tubing used with the infusion solution. If albumin is used, a suitable

concentration is from 0.5 to 4.5% by weight of the saline solution.



10

15

20

25

30

i ncluding stenosis or restenosis which results from
vascul ar intervention, as well as neointi nal
whyenploesi a; stroke; and ot her di seases or copdi/EPNE051951

i nvol ving inflammatory responses including reperfusion
injury, hematol ogic nalignah%Qés, cyt oki ne i nduced
toxicity (e.g. septic shock or endotoxic shock),
pol ymyositis, dermatomnyositis, and granul onat ous

The Absmaswawé IRGEntidh MEhySHY Sdmidizsared by @ﬁy:cmveusorcﬂlsmé@g orally, for

exariyale ) teitam 6 SENRA T BBHS AR PRUCE 8t Rerenteraly. for example
in thé 'ﬂﬁhﬁ&&h&bt@bIé%ILﬂbﬁ@BNéL&@éhﬁomﬁ)dmnélfy foheysthic&deninibtiation oral

lation to the t t t of ih i
cosqge TR e IGHER 31 DPUGY [ CHEIA GHIoR 018 AGHTER B e Tnvention may

also %\é'dé'iﬁmlst@%éptb@%h@ or®errhally, BRe irPthe Yet bmd&fmeli Bidahfbr g or like
nant cell's or to arrest or reverse the

Prepﬁfaé'@f‘ é’&g%tﬁe@w%séﬁﬁf arphasitonte ey imathe fe@n pkan geular cream, gel
or ey)’@éj \Affﬁeﬁatﬂﬁlow sve8y b@%dﬁ\rnlétgmdtﬁyﬁhﬁ’é’latﬂfn BRORbAFEAINg asthma.
metastasis. In this context, the present
Sunta et fesrgedormsfoparal P@mlnﬁtrat'?@cw@p&ﬁmgsflf%85é§ 250mg of Agent
of thETNeAGbM Bert (1t d38qQf conpounds of the present
|nvent|o to |nh|%|t or prevent devel opnent of skin
cancer, squanmus or basal cell carcinona

The AQBAR S ﬁ@lh@éntfoﬂ t;é&/ :Juy %Qbe EXRRRHIR pl’%ariéhach‘gFu%r'tLJe @Bfile. i.e. such as

roni ¢ expo e sun.
a relamﬁ@nﬁasbeilnanalqoaver tuuealAl fysteselfrulhaﬁarr is typecetly myglicative for an

|mprg{/é€aet%?e$ f/ oP f%rwp %flg ag%élédig‘&ﬁh E:%l éf%%H @dc%tq{g%be assessed

eoar t1s, OpOr osi' s an
by detetrhiningi fdesxanmlgtherrheeptart @Qcctpamqymf |tme €CRaArrdcdntoreovep me.
in general, including age-related bone loss, and in
particul ar periodontal disease. The Agents of the
Recéptmemmpanoyaa;ssaylsg)rﬂag besedformead Meawe!aplpteisc abimiosoliters of freshly

h include the treatnment,. of o)

obtafipHbad Seriice o8 b RHIT 5 Rlosh et fGEPL Sioneyere
condaatrationsdbuassegsipga rbncmgsama)t éldwevmdnberﬁfaﬂlbarof said QaCH-1 solution is
from‘s)(ﬁ@{1 B:Si rBaE\og?rol%:\tu §/ gtsqu%%g%@;e argltm% 3—'{%@'1 |626 aXth g?Jtamax
supﬂlé\ﬁg@t@? witBr "/?hfﬁd‘s&émla;j hffir® @UMSOﬁ”ﬁdluﬂﬂépylnmg:té)ipbhldmiﬁ/élﬁaptomycin,

roduction o ra ar wor k i nduci bl e
S0 ”8?8@656@@”@%%!’"?@5%& (?%ﬂ)’%?@f‘@]'% and of dry eye
Sauddhéﬁb@ﬁ@n Ectfarr‘iébﬁo@lﬁ&\@ mmdét@ata:om, is tHE sﬁ!@;ﬁﬁe@ilﬁw a’ﬁd%g 180

course, vary dependi ng upon,

m'cre%arn%lpé Ac\tshlé,‘s‘ﬁéf"t-'f'%fOﬂPW% Eh?e'ﬂif‘fuﬂﬁtéorl n%@ﬂﬂ}isbsr?qdﬁ'oﬂea”d
centﬁf@hﬁ’&?i@reé&@e&émeeéﬂd th® ré}ﬁalhfng%bﬁéjaretthén Wéglﬁ’ecﬁfwth ice cold FACS

dm nistration and the nature and severity of

bUff%r dhBStdoptrinieg Ag RGeand.! /%verTheFW%Poﬁﬂﬁ)ﬂe&%?re&t@%d with
ant,g@ﬁéssfg (f\@é)énéf%@' ts are general ly indicated to be

tai ne dosages from about 05 to about 10

The el A Inow PRI A 0ot DM § JReap O d anti-HLA-
DR %%eqﬁ%ncgﬁg?ég%n% Xi 'ﬂh%%rﬂﬁ%@QQXre"@fuMmtoT%s buffer,

03|ng or prophylactic use
supplemented with 3 mg/ml juman IgG, and the staining is performed in a total of 25

microliter for 30 min. on ice. The stained cells are washed twice with cold FACS buffer and
then analyzed by flow cytometry using a FACScalibur and CellQuest software. The
expression of CCR2 on CD-14-and HLA-DR-positive monocytes is determined and
expressed as mean fluorescence intensity (MFI). The relative CCR2 expression is expressed

as percent of control staining.
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nore usual ly

normal Iy be in the range from about once per week
up to about once every 3 nonths,

in the

WO 200ga01pdmM about once every 2 weeks up to aboedtT/BPIes/051951

every 10 weeks,
the Invention is convenienﬂ@/1

parenterally,
or other peri
subcutaneousl

e.g.

i ntravenously,
pheral vein, int
y. For exanpl e,

once every 4 or 8 weeks.

adm ni stered

e.g. into the an
ramuscul arly, or
a prophylactic t

Agent of
t ecubi t al

r eat nent

\?QPﬁPPB '@,Sef,l}dﬂ\fer?tl v a SWBEI{:?]%'( reduced

recepfor _bl%féﬁa&défﬂ# _thloyirs Wik AgeRHred & theliaté o9t 4rosormpatriae.
adm ni stered in conbination with another active agent.
Sui tabl e active agents i nclude antinetabolites (e.g.

For$ﬁp cal I ggr ses adn1nb§ erln%ﬁﬁngég nt o

ExariBlelNY I exat e) Do@@(ﬁn agent| Rdceptr bB%R&d‘eade(Réceptor blockade
(1 nfliximb), Enbre ( Et aner cept), Hunlra( _
figf 24hrs in %

(adal umi mab) ), anti -I L 1 agentdtef h@ gk al nac
97.2

WORSKEBRRp, Nuclggsi de and non-Tugpeosi de Tevers
transcriptase inhibitors, HYVY protease inhibitors,
ent s.

~

g

The

(exafpds 443 i nhi bijtors and other antiretroviral ag
Wo&*ﬂbﬁ‘g@ agert agents nay be B nistered %2%
t he
itions of

|nultaneously, separately orl sequentially w
(exaﬁt@@w%)of t heli nventi on. Phar maceutical conpos
LI

Wowﬁz{?gﬁ et U|raguy uc IIU.IIUI act ;g“&q‘%‘oi f bUﬂVcﬂL|
i nmedi at e

A conposition accordi t he i nvent
(exapipif @8)abl y prOV|ded in lyophilized form For
aEHeeUs

rt 1o oonl\l LN a it ahl A
t S \' —a—St

1 1 DI Ul T T avl

wat er for inject

A>3

nlstraf:r r~|| A
i on or

Ul.UIIII LILILI WiT \" |
carrier, for |exanple sterile
| £2.6
| ar ger

PreseheihlvéioBuf T ened physi ol ogi caligzad ine. If it
up a sol ution of
as a

i nfusi on rather

consi dered desirable to nmake
(exapieu i for administration by

oypse
ri ni sed

Predefl Hoentidh€Ctiqp, 1T 1S advanta;g;epus to incorp
i on. The

tient's own hepa
time of fornulat

human serum al bum n or the ps
(exapIpéotb)i nt o the saline at the (

: 431571
body by adsorptijpn onto

Pres‘éh?ﬁ@émfé of 4 QEXCESS of —suct
d tublng used with the

tern prevents | oss of anti
H £ H (| 4 2 | £ L1~ .
I TITUST UIT - SUT Ul T OIT. 't dl DUllIt i1 I S UDCU d DUI ldUI [S]

STotogicatty

(exatl”r;\)@,= W3l | s of [the container an
concentration is from0.5 to 4.5% by melght of the
sal i ne solution. The Agents of the Invention may be
adm ni stered by any conventional route, e.g. orally,
for exanple in the formof solutions for drinking,
tabl ets or capsules or parenterally, for exanple in
the formof injectable solutions or suspensions.
Normal |y for system c adm nistration oral dosage forns
are preferred, although for sone indications the
Agents of the Invention may al so be adm ni stered
topically or dermally, e.g. in the formof a dernal
creamor gel or like preparation or, for the purposes
of application to the eye, in the formof an ocul ar
cream gel or eye-drop preparation; or may be
adm ni stered by inhalation, e.g., for treating asthna.
Sui tabl e unit dosage fornms for oral adm nistration
conprise e.g. from25 to 250ng of Agent of the
I nvention per unit dosage.
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The Agents of the Invention typically have a
favour abl e pharmacokinetic profile, i.e. such as a
wo edoatiowed y fast elimnation over tine. A fastBCT/EP2008/051951
elimnation is typically |nd|cat|ve for an inproved
tolerability or is typically 523soci abie with |ess side
effects. Such may be assessed by determ ning for
exanpl e the receptor occupancy of the CCR2 receptor
over time. Receptor occupamgisimsssayi ng may be
performed in 96-well plates. 45 mcroliters of freshly
obt ai ned bl ood sanples are incubated with 5 mcroliter
1. of a MdBmbpoefd uf fofula B VETAbhHMAEEIICamE Acaptab® salt, ester or
asseSS|ng a biding curve). The concentration of said
prodfygsheredh ut i on is from 0.01 to 100 nanonol ar, wher eby
the dilutions gre made in RPM 1640 with glutanax
suppl ement ed wilt h 1% nonessential ami no acids, sodium
pyruvate, pepidfHPPn/streptonycin, 50 microliter
bet a- ner capt Sai d

pet hanol and 1% human al buni n.

i ncubati on LS carrledot for 30 mn at C and i s
then stoppged b 3 CS Lysis
sol ution f Il/o ed ¥ at O~ d 1 y&l'®

addi ti on and=centXi f uga ae and the
remai ning cells are thédh vvlthlce coyd FACS
buffer (FBS containing 2% FCS and 0. 1% NaN3)
Ther eupon, the cells are sta{lped with anti bodi es for
FACS anal ysis. The cells are nowtriple stained wth
FI TC-conjugat ed anti-CD14, PE-conjugated anti-HLADR
Wheagif: APC- conj ugated anti-CCR2. The anti bodies are
X i g tﬁ?blnto FACS buffer, supplenented with 3 ng/ni
IS G and the staining is perfornmed in a total of
n,525rm croliter for 30 mn. on ice. The stained cells

R is SHRPGR ML e pe bt L (eimigrom tialar i hafpgoany, C3-C18

aW;CeIICpest software. The expression of CCR2 on
CD 14- and HLA-DR-positive nonocytes i s determned and
R has,qptieaalydused tﬁétaﬁwgﬁoPB@r%é%‘é%féomrﬁ%%W?%'K)ﬁl $3-Chhe

hete\:&!yabamga @@%%wpirﬁe@mwe%ersé@r essed as percent of
control  staining. For the conpounds of the &hesent

and RATe R Beseathanemer gty unsulstéedonsuishiitad BuR{ whihdafiges one or
mor& ?Fo%BE ? ?@el@ét@@ﬁ‘ro%h&@%? dMLmbe?OWtquf Q|k9|h91 c7

ounds. Cainms 1. A’conpound
alkoxwﬂhﬂ?aalmy, C@rC7aa'bﬁ3Ml @%@Jta"@avlogﬁy me@tamn@c%mrty! carbamoyl,

S
morfh e O3B HSEER) ol RSB ity oo
hete@rm@rh@tyeswtamu, salfaoyl; ,R1¢$lr@1|$el*femeubﬂitqteq oG3uhgtigited by one or
more groups selected from halo, hydroxyl, cyano, C1-C6 alkyl, C1-C6 alkoxy, C2-C7 alkenyl,

C2-C7 alkenyloxy, amino, aminocarbonyl, carbamoyl, mono- or di-C1-C7 alkylamino,

hydroxyl, cyano, mercapto, C,-C; alkoxycarbonyl, aryl, heteroaryl, carboxy.

2. A compound according to claim 1 wherein X is NH.

3. A compound according to claim 1 or 2 wherein R is C3-C18 heteroaryl and R and

B are each independently unsubstituted or substituted by R1 as defined in claim 1.
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aryl; R has optionally fused to it a group B sel ected
from C3-C8 cycl oal kyl, C3-C8 heterocycl oal kyl, C3-C8
w@eoos/1are05 C3- C8 heteroaryl; and R and B are eaptI/EP2008/051951
i ndependent|y unsubstituted or substituted by R 1
whi ch defines one or nore gT%%bs i ndependent |y
sel ected from hal o, Cl1-C7 al koxy, oxo, Cl-C7 al kyl,
Cl- C7 al koxy-Cl-C7 al koxy, C2-C7 al kenyl, C2-C7
4. aI kenglcompouadracardifgitnanesrizosiithe perebiagridims wheeein Rris
Cl- C7 al kyl am no, hydroxyl, cyano, nercapto, Cl-C7
be”%ﬂﬂ!@%ﬂcarbonyl aryl, heteroaryl, carboxy, sulfanyl,
sulfonyl; R 1 being i tsel f unsubstituted or
substituted by one or nore gr oups selecte fromh ?
hydr oQﬁo’mpey% gcc ingH amssre ofctﬁe erscsfing lmégele?ted rom:
al kenyl, C2-C7 al kenyl oxy, am no, am nocarbonyl,
4- cy%wbb@mhoxymmmdow 2-@hrbokylicach {ayHyvarexyos-| zb?(@b; asyh hydroxy-3-
,. Irerca C7 al koxycar bonyl ,
metWi‘P@PB@F‘ﬁI'Y') thV'E)BX&Phe%V'} amidnpound according to clai m
1 wherein Xis NH 3. A conmpound according to claim1l
4-(TEtratfydYdIRIF&H-B- ﬁhétﬁo@ﬂ AligabretesppsHlic and {Rh?d}@xﬁ4qﬂ%ﬁ?18 4S)-4-
each i ndependent| y unsubstituted or substituted by
hydrgxy- %‘é‘?qthﬂd"ﬂeﬁ'd@r@’ irEYl-cYQoheiAmige accor di ng to any
one of the preceding clains wherein R is benzofuranyl.

4-(Franf3-GRRspd1 ﬂ@fb@[@?ﬁgrﬁoféylié%icp{ﬂ%)@foxﬁlhﬁ[ﬂ%ﬂg} -Athydroxy-3-
clains selected from 4-Cyclobutyl nmethoxy-1

methyl-pipgadia-toy-ahbryaiohexypinide
{4-hydroxy-4-[2-((3S, 4S) - 4- hydr oxy- 3-
4- (2lmﬂmltmawﬂtylﬂbmosty)y1H mbléyi ltaﬁb}é?)lll@ hexyulhyarxge-[2-((3S,4S)-4-

4- (Tetrahydro-furan
hydrpgy- %ﬂ'&ﬁt@'@%‘ﬁ’lﬁ‘o&y' Pt{nvﬁ v@oi{%yﬁ;?m%%y 4-2- ((3S, 4S) - 4-
hydr oxy- 3- net hyl - pi peri di n-1-yl)-ethyl]-cycl ohexyl }-am
4- (6JW&h&3§;leamtB Fmétmgmmyadde tkdammylﬁ:é’ad:pr RRIFLL[AGBRY 48)-4-

. ﬁwet&(lﬁqe{namnl-w-ewu Cé@lﬁﬁ/ﬂy{}%@%hexw }-ani de
4-(2-Chl oro-thiazol -4-yl net hoxy) -1
4- <4sz>éow9|eer %tr%ﬁ%d?@)bkéht&u%%‘i Iﬁw‘éﬂ&k‘})’ @myncﬂﬂé 2-cafdy A cid 4-

hydr oxy- 3- net eridin-1-yl)-ethyl]-cycl ohexyl}-am
hydrpzsse4zi2 ((ésl%ﬁ)ﬂowﬂmﬁ meﬁlykpypﬂ@ﬂﬁoﬂwmxll cyclohexyl} AN

Hi ndol e- 2- carboxyl i c acid {4-hydroxy-4-[2-((3S,45S)-4-
4-(6{%@%1&:%1@&byptbﬁsﬁmweﬁfz—dfhr)an%tmﬁlelh-o&y)ci 1AHRI6KE-2cBFBoxylic

acid44-hydroxy4424(36, 481 ebyaenyd-meiatrpradian-B)-pihrdcrdrngxyti-amide
H- i ndol e- 2- carboxyi i c acid [ Ahydr oxy-

4- [(3‘3_1£&:( bﬁd&@e&ohy% 9&?n%tm9p¥m-.ﬁaor@ﬁicgmx9+.cyelc)d iLidroxy-4-[2-

cl ohex
((3S ) h@k@@%/%r%\e&m@ﬁ@mluﬂaw -gthylj- ﬁ\tﬁlcrh?%ylj-amlde

H- i ndol e- 2- carboxylic acid

4- ((FE ¢ Bﬁ\ﬁétﬂ&é/ ﬁzl%yeéé&&%}urénh eeﬁxsx% TRl RERBbME Yeid (4-

ohexyl } -am
hyd r0(<324$2ﬂ3ﬁ %\éﬁﬁczm?umﬁwkpyaﬁmeﬂhﬁk?tpyll -cyclohexyl}-amide
H i ndol e- 2- car boxylic acid {4-hydroxy-4-[2-

4-(4-Methoxy-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {4-hydroxy-4-[2-((3S,4S)-

4-hydroxy-3-methyl-piperidin-1-yl)-ethyl]}-cyclohexyl}-amide

4-(4,6-Difluoro-benzofuran-3-ylmethoxy)-1H-indole-2-carboxylic acid {4-hydroxy-4-[2-
((3S,4S)-4-hydroxy-3-methyl-piperidin-1-yl)-ethyl}-cyclohexyl}-amide
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((3S,49) - 4-hydroxy-3-nethyl -pi peridin-1-yl)-ethyl]-cyc
| ohexyl }-am de
W 2(0eR18Ys 6- Met hoxy- 2, 3- di hydr o- benzof ur an- 3- yPCrEEPIING/)S51951
-1 Hindol e-2-carboxylic acid {4-
hydr oxy- 4-[ 2- ((3S, 4S) - 4- hydt &y - 3- met hy! - pi peri di n-1-y
)-ethyl]-cycl ohexyl}-am de
4- (4- Met hoxy- benzof ur an- 3-yl met hoxy) -1
4- (Sﬁhlmd@leazéfumarfﬂyjmthdyy)aﬂﬂdwc[o&e byed rooxylicdadi 2L RiIT0ES)-12-((3S,4S)-

3- et hyl - eri di et hyl ] -cycl ohexyl

-y i R BB AP S DRI A et hoxyy -3

H i ndol e- 2- carboxyl i c acid {4-hydroxy-4-[ 2-
4—(6Wf%ﬂ?ﬂomﬁﬁ?m&hw§-hMt)in&bl@ferdadbdkyﬂc iyéid {ﬁhw?hl-ayz((ss,43)-

ohe -am . de4- ( 5- or O- zof uran met hox
4‘hyfimxﬁ‘cxfy67‘ét-hi':%a?r@éi}ziwﬁét%r%’c@ SR RrBG - 4y[ 2- ((3sy45)

4- hydr oxy- 3- net hyl - pi peridin-1-yl)-ethyl]-cycl ohexyl }-
4- (efatm(d@ tféné@fuf&itsrwmeﬂhﬁ@)z GJFILirﬁdme-S =Qak R/ OAYd {4Lhydroxy-4-[2-((3S,4S)-

ndol e- 2- car box h drox -4-12-((3S,4S) -
4- hyﬂrqw&rraﬁvy@'ﬂgi%)(-yb eﬁ'@g]i e O f‘?hfx\é hyI ] - cycl ohexyl } -
am de 4-(6- Et hoxy-benzof uran- 3-yl rret hoxy) - 1
4-(61¢wcmﬂip@m2em@(yb@hybﬂut‘arﬁ@Jywe{tHo*wd quolézﬁc%rr&c(x?yﬁc 4&¥ {4-hydroxy-4-

[2-((3%4)&@4 hy)c/iroxy 3- met¥nyl ;? pg n) ethyIJ 2ycFo %yl; am}’CI ohexyl } -

4- (6- Cycl opropyl nmet hoxy- benzof uran- 3-yl met hoxy) -1
4- 61(12 lEﬂdﬂk/%ﬂ%xS]ﬁbérﬁbwrér&BQﬂ‘rhéihbﬂf]hWhﬂdlﬁ =2Acarboxylic acid {4 hydroxy-4 [2-

((3Sd$e1(4<(ﬂ3¥3i2€)18} h%gplpey din- 1m?) et}gyu chf?ehfelx% ng'- deyl )-ethyl]-

4-[ 6- ( 2- Et hoxy- et hoxy) - benzof ur an- 3- yl net hoxy] - 1
4- [GJ(fR dZOM@th%x rrbétwldtleo@y—bdnz{o«ﬂurbu@tpmﬁmxhzm indole-2-carboxylic acid

d h
{4- h*j:gjpﬁ/ !11;%,- ()’-58 {4%})&@@%&1@@' Elpgﬁqla-é -yh)-ethyl}-cyclohexyl}-amide
4-16- ((RS) - 2- Met hoxy-1
G(Mdbydpoﬁyié%)(%)' - IR ERIFAH- @?hﬁethbiﬁh PiaxddleL-carboxylic acid {4-hydroxy-

H i ndol e- 2- car
4-[2{@SrfirirbRyArexy %W@X@épwsvd'& “hyurtifegcieheniariider i di n-
1-yl)-ethyl]-cycl ohexyl }-am de
4-[6- fésmﬂﬁo&ylpwwxy samm@mwh&aaz;qﬁw RBold-XE4rBERN Bid Y4-hydroxy-

car oxylic_ aci
A A ks Ayl Siopr oYL AigR ) - e hy!
] - cycl ohexyl } - am de

4-[6 43&5@1&?ﬁ@mwer%ﬂp&mwh@mmﬁummae;d _ERbONY heid {4-hydroxy-4-

carboxylic acid
[2-((3S p8)-d(rydraxgy3- meww'eﬁﬂﬂm ﬂpyll w%\em} amigey | ) - et hyl
] - cycl ohexyl } - am de

4- {G‘f(é)QTét?*arﬁH hQKNarPB-%&kaeHﬁﬂér%Lﬁ ﬁﬂ\'eafo%}ﬂ’ﬁllhﬂ&d 2 Earboxylic acid

- car boxyli c aci d L4 hydr oxy

{4- hyqo@( 3{32 £|(§§ 4,§_)de Rmgthy 9||p5ﬂqilﬁgrylhqathylkqulgheéylwp’ﬂldeamlde
cycl ohexyl } - am de

4- (eéh&o@olb(eﬁéof(.rzﬁtj @H%Wo&y)tm%o% chLanrct&ngtwdm& W-(13S,48)-4-
et hoxy}-1 H i ndol e-2-carboxylic acid

hydrpxy- ﬁy@ﬁtbyd;mﬁnpm‘( Y'%SWEF)CWJO H30yid8- net hyl - pi peri di n-
1-yl)-ethyl]-cycl ohexyl }-am deam de

74\nétﬁo>§l blé?{zefuPﬁﬂé Qv RSy P WALIRBSIB! @Xéé)rbéxyzc e[amd 54 hgdroxgs 42-(35.45)-

-carboxylic acid ﬁfyhy r ox
4- hyﬁm@xmetkwh@pmdm piybesthdl-evciohekyl}-amigel ] - cycl ohexyl } - am
i de 4-(7- Met hoxy- benzof uran-3-yl met hoxy) -1

e i L s
hydrany- aﬁrnethylzmmtdwe‘t worethyteaelphgxyBtamdy] - 1
H- i ndol e- 2- carboxyl i ¢ acid {4-hydroxy-4-[2-((3S, 4S)-4-
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hydr oxy- 3- met hyl - pi peri di n-1-yl)-ethyl]-cycl ohexyl }-am
i de4-[ 2- (3- Met hoxy- phenyl ) - et hoxy] -1
wokiondaloes 2- car boxyl i c acid {4-hydroxy-4-[ 2- ( (BS/RB)0081051951
hydr oxy- 3- met hyl - pi peri di n- gl )-ethyl]-cycl ohexyl }-am
i de 4-[2-(4- Met hoxy- phenyl)=®thoxy] -1
H- i ndol e- 2- carboxylic acid {4-hydroxy-4-[2-((3S, 4S)-4-
hydr oxy- 3- met hyl - pi peri di n-1-yl)-ethyl]-cycl ohexyl }-am
4-[2- Biﬁleﬂfrob(@d | pﬁ@nﬂipégh@ky%}’1H}’hdicdéﬂ-c%r&é%h@bﬁoy%];édm)((ys é [31 é()33443)-4-
ndol e- 2- car boxyl| i ydr oxy -
hydreye3-gieivE PiRet P 1-§) % %V'? % r% E enyI ] - cycl ohexyl }-am
i de 4-[2-(6-Methoxy-pyridin- 3 yI) et hoxy] -1
4-[2- tﬂr M@ﬂ@xﬁ‘—pﬂeﬁﬁ)"—&ﬁ&w-ﬂﬁl ingdle-2f chrbasgli©%did 44-hidrok B H.[A-FBSKS)-4-

oXxy- 3- [ eth I] cycl ohexyl } - am
hydr %Pé’ 3r 1 Bpﬁﬂ?\ﬁ&xw g@%@&?‘ﬂé’%‘y%‘ et hoxy] -1
H i ndol e- 2- carboxylic acid {4- hydroxy 4-1 2-

4-[2-(4- ﬁl@trﬁ‘)ﬁzp?n@MQEWMhSXWHthoIEJZPﬁrb&dyUC dcid {4-hydroxy-4-[2-((3S,4S)-4-
%f r&% -cycl hex% i am de A conmpound accordi ng

hydrf»gy et 8‘pﬁf'd'f‘f11eyl)p? ¥ SY‘fﬁﬂ‘eé‘V'élaH%d? or use as a
pharmaceutical for the prevention, anelioration or

4-[2-48- n@trr&wpy%n@ryl)aéthwpmqad@é zéﬁrb@mr@haa Y4- Al &ORp8-[21((3S,4S)-4-
condi ti on. npound according to any one the

hydreptyes élﬂt%ptﬂeﬁij'ﬁﬁ )11 gthfjld,pyqj@@xgl;}, am%har maceutical for
the prevention, anelioration or treatnent of HV

4-[2- (@W@&wx%eﬁiof&la%-ylﬁemofy peraphas@ zf @mb c BERRAFHIGRY-4-[2-

npound ormul a o‘%] defined in claim1
(35 dSHimar g+ ostvr maermawé R BRI | 1)
wherein R is Hor a Cl1-C7 al kyl group, with a
conpound of forrmula (1V)(IV) and recovering the
resul tant conpound of forrmula (I) in free or salt

6. form %omp&ﬁd’g&,%\’mlqg P4 &@béfqh@xrécegnarc%ﬁ%r%e as a

claim8 . A pharaceuti cal osition conprising
phargagewtiselied tf@d@f@\'@t'ﬁg aroeltoratiomor '(reﬁ ey GF PR EHIHMIVDE OF
eptable diluent or carrier. 11.
mflarﬁﬁfé‘i&@%%‘é%%&n%lo%n ggcor ding to claiml in the
manuf acture of a nedicament for use in the treatnent
of an { ' : C I tLap.
R A R L
pharrrmnarﬁtwat for Gheopﬁre'aarmedl araginatiohar trgetment of higV infedionenAlDS.
~of HVinfection or AIDS. 13. A nethod of inhibiting
chenoki ne receptors or nmacrophage protein or of
8. r educAmgodelsé farthepieparation af a ebinpound of foeeala @iy as defined in claim 1

t ment ses adm nistering to
comgréﬁsrbg %eﬁﬁf %37 C%’Hp%tfr}dt%q?%uq%ﬂgtnt of a conpound
according to claim1. 14. A nmethod of treating an
i nflanmat ory or auti mune (i sease or condition,
conprising adm ni stering tjp said subject an effective
amount of a conpound accor@Hpg to
0]

0
N

X OR"
(i

wherein R” is H or a C;-C; alkyl group, with a compound of formula (IV)
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claim1. 15. A nmethod of treating HV infection or

Al DS, conprising adm nistering to said subject an
we@bdosaoiove anount of a conpound accordi ng to cPEI/RPDNS/051951

16. Use of a compound according to claim1 in

conmbi nation with one or rmr‘e’ssagents sel ected from

nmet hotrexate, an anti-TNF agent, an anti-!L-1 agent, a

nucl eosi de or nonnucl eosi de reverse transcri ptase

i nhi bitor, an H'V protease inhibi » fusion inhibitor

and antiretroviral agent faf they trea rrﬁg  of an

inflammatory or auti eas I'tion or HV

or Al DS. H,N

(IV)

and recovering the resultant compound of formula (I) in free or salt form.

9. A compound obtainable by the process of claim 8.

10. A pharmaceutical composition comprising a compound according to claim 1 in

association with a pharmaceutically acceptable diluent or carrier.

1. Use of a compound according to claim 1 in the manufacture of a medicament for

use in the treatment of an autcimmune or inflammatory disease or condition.

12. Use of a compound according to claim 1 in the manufacture of a medicament for

use in the treatment of HIV infection or AIDS.

13. A method of inhibiting chemokine receptors or macrophage protein or of
reducing inflammation in a subject in need of such treatment, which method comprises

administering to said subject an effective amount of a compound according to claim 1.

14, A method of treating an inflammatory or autimmune disease or condition,
comprising administering to said subject an effective amount of a compound according to

claim 1.

15. A method of treating HIV infection or AIDS, comprising administering to said

subject an effective amount of a compound according to claim 1.

16. Use of a compound according to claim 1 in combination with one or more agents
selected from: methotrexate, an anti-TNF agent, an anti-IL-1 agent, a nucleoside or non-
nucleoside reverse transcriptase inhibitor, an HIV protease inhibitor, fusion inhibitor and
antiretroviral agent for the treatment of an inflammatory or autimmune disease or condition
or HIV or AIDS.



