- 1 - "(Aza)indole derivative substituted in position 5, pharnaceutical
conposition conprising it, internedi ate conpounds and preparation process
therefor™ * * * * * % % % * % x % * BThe present invention relates to an
(aza)indol e derivative substituted in position 5 to a pharnaceuti cal
conposition conprising it, to internediate conpounds and to a preparation

process therefor. More particularly, the present invention relates to an
(aza)indol e derivative substituted in position 5 which has inhibitory
activity on 10 nPCES-1. It is known that prostaglandins (PG are

oxygenated fatty acids synthesized and rel eased into the extracellul ar
space, and then in{Q, r tiOh I bsabedUi¢izds. They
are inportant bi org %)"ﬁg?ésﬁéfgﬁe%t|v§|ésdgj‘%lnﬁ?€d ﬁrﬁrg&éléﬁ ge ?ator% %_ﬂat

modul at e i nt racebbmpamtloea:ommslsmgajhdniemmed@é campousdamandiprepa@bion  The
prostagl andins F2 (PGE2) have an i r%%%&‘eﬁ)gfé@] ol ogical role of regulating
renal function, vascul ar honeost asi deling, induction of fever,
gastrointestinal function and pregnancy* ‘Best teg t hese physi ol ogi cal

functions, the PGE2 prostagl andi ns behave a nt medi ators, of acute
i nfl anmati oR (i ndt§ E@Sﬁ?bg\*’ﬁpﬁ%f‘%{ate@ Jois]! faélaif‘fjg H’a(’EI'V%éH F’{"fé’ %; fluids
from vessels: Vﬁnﬁoéltlgn @ndtoB%t thi‘a@m%c%tlélag?gzorr@%itlohnEbﬁfﬁmtr@r ¥t,dkgigs and
their mechani smof action® Inflamm Res. 78) and chronic

i nfl ammat i on. spt@cfmedceée IWmMQdP@Q tpr@o@ie@gr%tm @f909$%”]%¢ﬁ0ircul arly
abundant in 25 i i ns

al so pI ay a rol eq\l/lé'lep ﬂerlé(ﬁ are éﬁ%{‘?g@@t@ g%g%eggﬁgﬂg%%m@%t al .
2004 " Acet am ncﬂﬂmahvedu@ﬁtm?@ahhposmamfm whia ihasnisdiatoeyl dofivily on

prost agl an |n engﬁ%ﬁi\m de synt hase 1 gene-derived protein”, PNAS 101:
11165- 111 et al. 2002 "Prostaglandin E2 - syn th es izi ng

enzynes 30i n fever: IS Ckrfd‘vﬁf anat @Postté@l@ﬁ@fn&p(?@ﬁaﬂrer@X}}dealfalte‘dl fattyArnmdls
Physiol. Regul. - R1104-

g g/SI ol . &Jﬁ% Rih

enzyme responsﬁb’ln@qsc%eq ﬁ'éd @‘ﬁ@%i%oéﬁ BeEBCR SRFCEnaN A dhen hto the
prost agl andi n h e rts the endoperoxi de PE-12,
formed from ar?ﬁy@%nﬁﬁﬁ%gﬁd by i %@Fogﬁﬁa?gg\dgf cycl ooxygenases, 5 into
PGE2. The acti vi thhef ampaa@nbé@tﬁeg@ams bbttnhar@ mﬁ@mambmadlatpa%u on

and nenbra fornms have

been i dent Hf%l 3”?%“8@“?’3% erﬂpft]e M%gg%é)& rosa{n%1 |Pter Jﬂj@e &ﬂ d%g term nal

enzynme for prostagiepdistadgiandine EPBES) baye énumlpartaof ptBymIbgmai;tm@f oénd

Mol ecul ar Biol o %}% 10 6 3: 63%' anmong, _these, mcr ][ nPGES- 1)

is a menbrane- HgéH '8z @qd’arsgglaélf&?rg?ﬂ?t@ﬁbs a@o'&% r@é"&%‘?ﬁ k20

cofactor for Ituﬁd@@tdnvwwever JaeraBERsal Rihcobn XEPréghsndydBEsidedy

pr o- mflamratort% stinuli such as IL-113 or LPS (Proc. Natl. Acad. Sci. 96:
P

7220, 1999). ge cRhysigogisahlinePnsedbenBiCRe Prostesiapdils ogbave as
endop! asmaliyt *edbit! WEGRRAGSOMo NEUIIC ifim BAKSH ORRIULRGA WDMbigBsiad! - 2002

" Bi ocheni ca ract erization of nouse m crosomal prost
synt hase- 1 and vasediatationl arzcatdmhamehofcvjlcld@oﬁpgbmée!z i Yansed iR oakd|

h "
TRegur ar Lo 20 SripdeChhe ar AR ariRian adiugtbh i Aibic peGhafiom 8090
n (r:rilagg)r:e Zﬁzgglﬁtr@d" pirrinagl amdisn4E2 (2 yn;dggﬁeYtalmait ac?gbma nnﬂanmaméttog\i\nth
)C/Ioexpr)e/gm on o‘% ‘?ﬁ'fé?agé(oﬁﬁﬁcp% M%%t@aémﬁbﬁ Nl = ?/WFH 'é( \ﬁibfjﬁdant n

cycl ooxygenase- a?tlbtﬁllapfrﬁ!a'ﬂnrﬁﬁ@% Ele!Ho?dgle‘E@'F*’@E%brds@é@aﬁwn's%ﬁlso play a role
endot oxi n-i nduced fever” ur osci . 2669- 77) . Al t hough the

two enzynes (C@X@lar&mdn@@tﬁﬁt I@MK)&%ICaang&tf\Mﬂa Sonfkati 4804 ngceta-
co- expressi on, ﬁulﬁ%ﬁbeﬁ% A Opg}s’aﬁ%#n% iHhic8", nhéa.atefoegwedrbeagwarw t ens,

indicating differe regu uction nec 7: 469,
2001) . eDrdnmerdmae symitihdeet 1t genm@ylnedcmman'hal?élﬂlﬁeélﬁﬂsﬁbhm%to be

11169; Ivanov A. et al. 2002 "Prostaglandin E, — synthesizing enzymes

The

30 in fever: differential transcriptional regulation”, Am. J. Physiol. Regul.




30effective in alleviating inflanmati on and pain in chronic inflanmmatory

-3 pat hol ogi es such as arthritis, but their prolonged use nay induce tissue
damage caused by an overproduction of cytokines, for instance TNFi x and
IL-113 (Stichtenoth D.O. 2001 "M crosomal prostaglandin E synthase is

regul ated by proinflammatory cytokines and glucocorticoids 5 in primry
rheumat oi d synovial cells" J. Immunol. 167: 469). In addition, the

prol onged use of these drugs is associat.ed with cardi ovascul ar side
effects. This has led to the withdrawal fromthe market of a nunber of
selective COX-2 inhibitors and to a revision of the indications for the
entire class of u e efforts are directed towards
over com ng thelggg ?&éb?ng%pggg Eﬁﬂgﬁﬁﬁfﬁﬁ s by studyi ng nPGES-1

i nhi bitors for tHhehepenpose redpahsibdé di thg synthesis baP Glreprastaglandins tishe

treatnent of infl tion _and pain nuel sson_ et a

Prost agl andi n @%@%m%a@ Fa an‘%éé&&%ﬁ%égp‘@ﬁk C%"%@r h%ﬁ%ﬁﬁgggqx‘?dq?ev
59:207- 15224, FQ(QQZ)formed|f|fbrﬁ(é¢aéhl@d5n|cral¢iﬂi‘b?lﬂ$e&bu&%ctldmexy@m‘erat ed
that the PGE2 prostagl andins are tunor-pronotin Eors h] V\E\LT

"I nfl ammati 6n dN@ 'B@%asfrhﬁaﬁfé'éﬁy W@%ﬁ%ﬁ%ﬁ%@%ﬁh‘@ Ul Khifiehc¥egA i ng and
breast cancer” %ng%ﬁwd%eﬁﬁarﬁ@%éﬁ&hﬂ ¥us 9083 f cestel lone MD. et al.

20 2005 Prostag pronot es col on cancer grovvth t hrough a novel
Gs- Axi n- B- cat eni nfhrescensyneat®1Grmec0ave SaeEn Nestt ieda(K8ido btetapl. 20

"M crosomal pra a r t
therapy 3. " ParFor 202080 E sYB B8, g HIaS, ey R R PhilaFs o1
macr ophagi c prdB(bswittaeEis'n Fureghtdfe Sicchgymiglry oamd chIesCUIarQEBidIogMeGBosurgery
104(4), t are involved in.an ngsi ceI I fer ation and
cell magr aﬁpo %ﬁ%&%)@n@m@gl PERGe 'ﬁ)ﬁ(@‘g gi%%% @Egs Jarg d so
found to inhi b'rheM@Farfélﬁo@chp%ﬁ\z?fnet WA fequires! gmt@tﬂlcﬁ‘@ @Rr aat assential
oesophageal , breast, |un der tunors by neans of inhibiting PGE2.

PGE2 prost agl arm’ifaféoﬂ@ﬁ't\?&?t'f’i%m COX- 2 i nduce tunor 30growth by neans of
binding to the aCﬁH@éxﬁr%%@anocEfsm@@E@qt1‘5‘4%8!16&1 byﬁw@hﬁf‘é’r‘nﬁﬁt@r& §tﬂﬂ&l“ ol ' ' ”9

cel | prollferatlon gration, apoptosis and ang enesli s
2006 " Pr ost ag| aam@hreeaﬂdmmdé?e (exac. NgBl. (mdlwz% 220, 099@0 laIlS cgooe

Prostagl ang n £z, e6eRLgR PRl FR9R300L VAL e RORRNIT, LEGRIHO LG po! ne

ki nases an sive hufman eIIu ar car ci nona
cel I s", Journalthef furliéar aenRblgpé ol @ayal3M. 26&t- 2e?|0) 2002 AvBioalzamiomdiol e

derivative substituted in position 5 that has selectjv b|t ctivity
on MPGES. 1 has S BERFRSUIMOTRE ISIRGRA 85 2PN & SUrngse Land

intended to repiseesBtafzARMPAHAdCYdIbb ené@efzormﬂealtérhéalhﬁfaerdmn@g@w
wherein the basic nucl eus, represented by an indole rin can have one or

more carbon at diehi Riochems Bighysndo7: %Mu@hawﬂ\ﬂ Al 200QfRegdatioi th a
1 troger 298M Aodstigithdin X2 PR AnBSRCLPShURERIE! HeriiRlhBoeied N e

2- and 3-position st aspect e present I nvention relates
to an (aza)i ndquestiagdmdnn/ﬁﬁl syantisades that woesdin cormﬁﬂ witbreysloaxygenasera (1) :

i n which: XIS l itro,
am no, 20cyano ?%ﬁj %%Sr‘?a \;q{&ﬁgc%? %{tcfl 29')03 ?%W%%& ?or (C1-
C3) al kyl phenyl rgltﬂjsl@ma\( tﬁpl@ piost\dgla?hhrms/ sliyﬁthaﬁ%nmmatymd)oxyg‘e‘reserﬂ jinare a
hydr ogen or hal ogen at o C@i Cf‘S | kyl , trifl élOI’OfTEt nit ro am no,
di (G C3) al kyl arR'A® Wﬂﬂ %&ﬁ' 508 al R ydUriengndo d{’é’éﬁd kyl -
25C0H, (C3 @)ﬁ'N{aﬁﬁMéc Of 0l (30858691976 RikbUghi tﬁeﬁtwb'é?ﬁ@/héer ctmrm@@i
(G -Co6)al kyl or Ia kI rou C%\I dg (

mPGES 1 have a functlonal connectlon and co-expression, their rate of

induction differs in a few cellular systems, indicating different regulatory

induction mechanisms (J. Immunol. 167: 469, 2001).

Drugs that inhibit the enzyme COX-2 have been shown to be

30 effective in alleviating inflammation and pain in chronic inflammatory



- 5 - SO2NHCH3 or NHSQ2CH3grouP; GlL , &, and G3, which may be identical or
different, are a nitrogen atomor a CH group; RlL is a (C -C6)al kyl,
(C3-C7)cycloal kyl, (C-C6)alkylORI, (CH2)nNRITRIIIl, 5 (CH2)nCONRDRII I,
(CH2),CORI, (CH2),COORIT, (CH2),OCORI, SQ2RI, (Ci1-12), NRIISC2RI,

(CH2) nSO2R1 group, optionally substituted with 1 to 3 hydroxy groups,
wherein nis an integer froml to 6, R is a (G-C3)al kyl, or

(G -C3)al kyl OH group, and and R'm which3my be identical or different, are
a hydrogen atomor a (G -C3)al kyl 10group; Wis a a bond, or a

(G -0C6)al kyl, (C2-C6)al kenyl, 0(GC -C6)al kyl, 0(C2- C6)al kenyl, C(0)NH,

(G2) P0G el bR R AR obt A HIREI R Hatoe LD Ty e

pyridi ne or (C3ta@Tage/ chusddby egrovmprazcmotlonaiﬂ oytekibes,i foutresianmge ANFt o 3

oroup.  wher of nad AT SHEHERbNISI0 g ) BRP s aRE R E

K/ICZ C6) ﬁ' 5' nyl ,syﬂ(rﬁﬁel%)réédﬂgfoedt@)( %ln@%ﬁiam% ,toIOI(léﬁaﬁB)gaJlde@}’ﬂlctﬂdS%aHR?Pd
is a rogen or, hal ogen 20atom or a

CHRCONRI | RI B, NRPIIFITY TEnRON RYgepphGe!Sh @IWWH%HB@@%% Sé Biop;

wher ei n and g | lr@lo?'ﬁ‘@i:}\ifI ﬁ%\!tmﬁse‘ éﬂ%g%'lé:%séﬁlat‘é'df\/f/ﬂ'ﬁ e8fdioeIdrigddreani ng

above, and RR/ an entical or different, are a

(C1- C3) al kyl gredigsts. ZTB‘pﬁ? oab ded t@tﬂm wihereval, fraep, therrgadsst & @ awmbar of group,
Rl is a (G-Ce)al c KV, [ ut ed
wth 1to 3 hy F%(l)é%k/ rou§<C§ r\]/(%g?t&é 59@ C#r&@lﬂﬁhefot‘bﬂtg i g'lttl\}léggﬁgft#éé car bon
atons in the 2 emide BIaBGSJfﬁmGEHB dmga doubl e bond, 30R2 is not a phenyl or

pyri di ne g up, ti onal ) b substi t ents mhich
oy bet denpi oal Mrce fessarkh. chuts ere diente KaPags S Eariag e

optional 'y subsificcty @f @OX® &nhfbﬁbﬁ@%ygé@l@lymgt mwd;ae;r ormahimytbrs ﬁid)rt tige ani no,
di (G -C3)al kyl am no, hydroxy, (Cl-
SCRNHCH3, . NHSER(Pese sﬁoﬂﬁvﬁ@io'r@diwwhaé cﬁrec@)céwyln é@ﬁﬂfea%em of

(C2- 06) al kenyl inf&tatiBh n?ir;’l‘i’%hq%dsta%elssoﬁ‘@ﬁé‘l Ghehibrihe THdsiag)atih &3 are

a CHgroup, R2 is not a nt" aromati ¢ group substituted wth one L-M
group repr esente@ynthasect:- A INes)! alhgrapedicd agptaRoenyRcok e\ (38R2¢6Y al ki nyl
group; and1%he ?Q§§Pg|cally acceptabl e addition salts, stereoisoners,
enanti oners, sol vat es and pol ynorphic forns ther eof . The dotted
| ine between the Ie aadditiorat aomerous tudeantb\@ [aiemdnsm'raterbahst thatPGHeh a
bond can be a single or, a dou?le bond. The Chaanﬂ% %F he, v, r|ouF al kyl

| 5o, “irdianygape

groups that mayPrBetaplaRsil: are (YR PLRRLIMY fRHO, ear or
branched. | iardNisre@a6 8arderCEY ERORY @éﬂ@éé/;br@@tﬁg&andm%]gmmgm Bfedser mul a
(1) according to the present |nvent| on contain an asymetric car bon

atom and may t H@SCBE, iBegsfecriah EﬁsengéT 8@030@92%0 aﬁés@Hﬁﬂ@Nﬂ%r@ al.
20 2005 "Prostaglandin E, promotes colon cancer growth through a novel

Gs-Axin-B-catenin”, Science 310, 1504-1510; Mehrotra S., et al. 2006
"Microsomal prostaglandin E; in breast cancer: a potential target for
therapy", J. Pathol. 208(3): 356-63; Nakano et al. 2006 "Induction of
macrophagic prostaglandin E2 synthesis by glioma cells"
25  J. Neurosurgery 104(4), 574-582) that are involved in angiogenesis, cell
proliferation and cell migration functions. Selective FANS and COX-2
inhibitors are also found to inhibit various types of tumors, including
colonrectal, oesophageal, breast, lung and bladder tumors by means of
inhibiting PGE. PGE; prostaglandins derived from COX-2 induce tumor
30 growth by means of binding to the actual receptors and activating




20Typi cal exanpl es of such substituents are 2-butanol, 2-nmethyl butyl,
2-butenoi c acid, 2-nethyl propanoic acid and 1, 2-pentane diol. Preferably,

t he hal ogen is brom ne, chlorine or fluorine. Preferred nmeani ngs of X
are hal ogen, (Cl-C3)al kyl, trifluoronethyl, nitro, cyano and (Cl-C3)al koxy.
Particularly preferred neanings of X are 25C, Br, F, trifluoromethyl and
nitro. Preferred nmeanings of Y and Z are H haI ogen, nitro, COON,

(G C3)al kyl, trifluoronmethyl and (G -C3).g koxy. Particularly preferred
nmeanings of Y and Z are H d, Br, F, trifluoronethyl, nitro, COOH, nethyl,
et hyl, met hoxy and et hoxy. 30Pr ef erred meani ngs of Rl are a (Cl-C3)al kyl,
(G -C3)al kyl ORI -7 . - - ot :

(OH2) nNRI 1 R 11 S{9885 nOanBPTERTTNY ( el RIS 2 MBERYRY , 2PRRISFSadyd |

SRR, (CH2)" Nlalngﬁ@zﬁlesus(wamgmmlal.gmma)wmptagmmmpngmmaerueed5/5th 1to

3 hydroxy grou rein n is an int r fro t CS)aI kyl
or (G -C3)al ky%—ﬂ@% p'éﬁdé| 2k 2%%?3 E 'ang'%‘fﬁ b'éeC?B&ﬁ

different, aret@n‘@ééﬂ‘@ﬂ@@ BGFR/RIET rééép@i%)@}dsyde HiP4EDS andpéhhaﬁ(bés’:lﬂ y
preferred nmeanings of Rl are a (G -C3 (Cr  C3)al kyl

( CH2) nCONR' I | INVEstHgneseom |1 m)hmqlm'qrcpmml Ce'%mripuma' of
(CH2) " NRI'| SO2RI5 u onally 10 substituted with 1 to 3
hydr oxy groups, mgfg?rﬁéﬁa% gl’q?l ggt”e(gzzpsfrom 1to 3 R is a CH3, C2H5,
CH2OH, or C2HACHAJT (ama,)indnbe €erivaityeRbubstituied in rmltm 5 deatthasaseleetive

diff t d f

Ware o a bond, TUPHEY EENG) B PP GRS, s Bny Rl o0} iy dRgpy "o ©

\%CZ- C3) al kegyl (az&ﬁ‘lﬂ&jbﬂd déﬁbﬁt}\{%ﬂéaﬂ%r?ded mcji r}??&)em@(d]ﬂbﬁ@@hdlm@wp% .
erein , C e .identical or differ are an.in r rom

tocac " PoiBrs domilp Doharpites ohhRreln s bR e, Barerenisd BV,

CH=CH,  OCH2, O%ﬂi’re r@%":éé?h hel/8) dhé or Phided eakiddiOdtoras in 2he 4, 6, and 7

(CH2) pC(C]—l)(CHZ) group, wherein p and q, which may be i dent i cal

di fferent, areD&’ﬁltioﬁt@@tﬂnaflyéﬁﬁ)|@cﬁ@\’\2th a n't'}b}%ﬂe@tpﬁda%érﬁ"ﬂ@ O(Squf!@ eare a

phenyl, pyridi %%narbﬁg&éﬁ%&xg B AenhaHE 2- APl PBBLH¥SUPSL i tuted i th 1

to 2 substituents I denti cal ent represented by a
L- M group, vvher eilm & first aspect Zﬁebplredenbnn\ser(tcn- Caaawsktd an( Gzagmdalekenyl ,

(02-C4)alk ) al kenyl ., _0(C2- C4) al ki nyl group, and
M s a hyddB r‘f‘eég’ch\é? 8{5%%% i 9095“53@30%@;@‘“&&35", SC2NHR'
CH200NRI | RI | I NRITRI T, SRl v, NHSO2Rlv, PORIVvRv, or OPORIVRv group,
wherein R and Rl ", Wwhi ch may be i dgiptical or different, are a hydrogen
atomor a (G - 30C3)al kyl groug? J\e/ﬁ , which may be identical or
different, are a (G -C3)al kyl graup. Particalgrl gopreferred nmeani ngs of
R2 is a phenyl, pyridine or §(C3- (7)cggloal |L1 group, optionally
substituted with 1 substituent ent &4 by \a L-M group, wherein L is a a
bond, or a CH2, 02H4, 5 CH=CH, DH2, OC2HART OCH=CH, OCC group, and Mis
a hydrogen or hal ogen atom or 3 ON, SO2NHRI

Y Formula (1)

in which:
X is a halogen atom or a (Cs-Cs)alkyl, trifluoromethyl, nitro, amino,
20 cyano, di(C4-Cs)alkylamino, hydroxy, (Ci-Cs)alkoxy, phenyl or (Ci-
Cs)alkylphenyl group;
Y and Z, which may be identical or different, are a hydrogen or halogen
atom, or a (Cq-Cs)alkyl, trifluoromethyl, nitro, amino, di(Cs-
, Cs)alkylamino, hydroxy, (C4-Cs)alkoxy, phenyl, COOH, (C4-Cs)alkyl-
25 COOH, (C2-Cs)alkenyl-COOH, COOR, wherein R is a linear or
branched (Cq-Ceg)alkyl or hydroxyalkyl group, CONH;, SO>CHs,




CH2ZCONRI T RI '], SO2Ri v, NHSOQ2Ri v, PORI vRv, or OPORIVvRy group, whereinandwhich
may be identical or different, are a hydrogen atomor a CH3, C2H5 group,
and Riv and IR', which nay be 10identical or different, are a CH3 or 02H5
group. A first particularly preferred nmeaning of the group WR2 is where
Wis a a bond, or a CH2 or C2H4 group and R2 is a phenyl group optionally
substituted with 1 to 3 substituents, which may be identical or different,
selected fromBr, d, and F atom and CH3. C2H5, O0H3, O0C2H5, ON, 15 CH2CN,
and CH200NH2 group. A second particularly preferred neaning of the group
WR2 is where Wis a a bond, or a CH2 or C2H4 group and R2 is a pyridine

group optionally i, Lt / t substituents, which may be
i dentical or diffmwégéﬁgm%a?%ﬁg@%p’ﬂ and F atom and CH3, C2H5,
OCH3, 20 002H5,GONG2CHAGNG 3anvehiCHiZONH2 gileotmel or diferéntr drear nitragesr | y

preferred neaning f t he gi_&tgjlrp WR2 is where Wis a a bond, or a CH2 or
02H4 group and RZE\ QNLrE, &%l group optionally substituted with 1 to 3

substituents, wy q@angy -B5)d %@n(@ @")Cgﬁog"kgllfg%mm%%\fwt @HZ)ENFU BY, d,

and F atom and 3, CHZO00NH?  gr oup.
Dependi ng of the r@ﬂ'ia)n@CUﬂRtlﬁ sUBHICEERS s Qh’\:é CORundiGemR a (1)

may form addition Sggléls hNRh'gé' ﬁllr‘r%?es A8 ﬁ:@ﬁﬁ{ﬁ tl%n?f)g'é{]b&ltgfedﬁ ner al

aci ds or bases. fcal exa acceptable
m neral aci ds are v@ohydo BMdmxwgmpd wheadeiobr srarcindegead, fromﬂftarﬁi K'igcid,

ORIl Tt el LS L L S T

benzoi c acid, citjecidgitidal burhfférengciale & doidregarciatbmned ei (€qaC4)dikyl
nethanesulfonlc acid, oxalic acid, para- 5tol uenesultonic acid,
benzensul f dRi ¢ aci®iOURuccinic acid, tannic acid and tartaric acid. Typi cal

exanpl es of suiyagl & PRYRHOLPY @L@Ma%pq@%@)ﬁk%@emb J@S%}swa(gczammm a,

cal cium magnesium sodi um and potassi um sui t abl e

physi ol ogi cal | y adespkenyle CéOHd séCHmC@&gbé{)a% (Clde) g@%'ﬁg "bé:tgiiOHQ
ff hol ,
(Z:adl 2; R§I aﬁ‘l goia'?ﬁ WH\% M{ZB%%?%WWS W hano[Caij Eano BF‘e an integer

et hyl enedi am ne, Nethyltod;phol i ne, N-ethyl pi peri d| ne, N rret hyI gl ucam ne,
gl ucam ne,

15hydr oxyet ﬂyl N ?%P@edpﬁ'sﬁ%'r Sbﬂﬁ%aa o Régrcﬁ%ﬁ?g‘lﬁlgﬁﬁdgﬂ?@ﬁﬂ%@

nor phol i ne, pi per azjupetiRitgErwith ne .t e aubetiveets, twh%hmaajnbeel,dentncal or
trimet hyl am ne, trl‘%ﬂ' | am ne and tromet ham n n a second aspect,
en

the present inventdi I@Plé%s%e%bﬁr%éé\ésgr%ﬁ? WP@E?&? |Ln‘§ AR R ol e
derivative substi t@t @G)émy,pom C&)@Ik@nyﬁ’f (ﬁ?CQ}é'II@nﬂp(d)lG -Cg)alkyl, O(Co-

Ce)alkenyl, O(C,-Cg)alkinyl group, and M is a hydrogen or halogen

20 atom, or a OH, CFs, NO,, CN, COOR", SO,NHR", CH,CONR'R",
NR'R" sO,R"Y, NHSO,RY, PORVRY, or OPOR"RY group, wherein
R" and R", which may be identical or different, have the meaning
above, and R" and RY, which may be identical or different, are a
(C4-Cs)alkyl group,

25 provided that

when G1, G2, and G3 are all a CH group, R1 is a (C4-Cs)alkyl or (Cs-

Cy)cycloalkyl group, optionally substituted with 1 to 3 hydroxy
groups, W is a ¢ bond, and the bond between the carbon atoms in
the 2 and 3 position is a double bond,

30 R2 is not a phenyl or pyridine group, optionally substituted with 1 to 3




in which X Y, Z 31, 32, G3, W Rl and R2 have the neani ngs gi ven above,
25and the physiologically acceptable addition salts, stereoisoners,

enanti onmers, hydrates, sulfates and polynorphic fornms thereof, - 1 0 - a)
by reacting a conpound of fornula (I11): Q in which X, Y and Z
have the neani ngs given above, and 5Q is a hal ogen atom or a hydroxy group,
with a conpound of forrmula (I111): 10in which d, &, G3, RlL, R2 and W
have the neani ngs gi ven above, to give agonmpound of forrmula (I): 15in
which X, Y, Z Gl, &, G, Rl, R2 and Whave the neani ngs given above, and
b) formng, if so desired, a physiologically acceptabl e addition salt of

t he conpound of f%rurﬁ'éhﬁleﬂg a‘ilpbgaa?denggﬁc Proqif'fé(]@Bf Os@reffst'eﬂsfrom

enbodi nent, the abovenen dne ste orne reacting
conpound of for mulaldger), (G- @\@akklyl Qutisnaly wbstnt\atada\mtlm@ bf/drfooxyrgrpapu 1) in

t he presence of a, I tabl acc t ta

According to a secd ﬁ‘doré’%egm 'r@bo@g@bfﬂ‘? aé@é%{%s@e ?%stqghnl nes:
|oerforrr:j:df by rFacEaI:g)glkax O{Iﬁ@@mﬂ @o@ezr“mﬂsezccm) salxzwmmelb QIHSORBEHA th an
am ne of formula n e en I t ec t
accordi ng te stand:é@a}vf%/chﬁqpcfagr\/%% ECF'UB@ E‘NF&Q@Hreﬁeg 2{‘! 21%@?%?}4( a) can
al so be conducted ¢octpl i d phase by prelimnary |inking the conpound of

fornula (111) to a preparative
and provided that

when G1 is N, and G2 and G3 are a CH group, R2 is not a divalent

aromatic group substituted with one L-M group represented by O(Cs-
10  Ce)alkyl, O(C2-Cs)alkenyl, and O(C2-Cs)alkinyl group;

and the physiologically acceptable addition salts, stereoisomers,

enantiomers, hydrates, solvates and polymorphic forms thereof.

The dotted line between the carbon atoms in the 2 and 3 position
means that such a bond can be a single or a double bond. The chain of

15 the various alkyl groups that may be present in the compound of
formula (1) may be linear or branched.

In the case of certain substituents, the compound of formula (l)
according to the present invention may contain an asymmetric carbon
atom and may thus be in the form of stereoisomers and enantiomers.

20  Typical examples of such substituents are 2-butanol, 2-methylbutyl,
2-butenoic acid, 2-methylpropanoic acid and 1,2-pentane diol.

Preferably, the halogen is bromine, chlorine or fluorine.

Preferred meanings of X are halogen, (C4-Cs)alkyl, trifluoromethyl,
nitro, cyano and (C4-Cs)alkoxy. Particularly preferred meanings of X are

25 ClI, Br, F, trifluoromethyl and nitro.

Preferred meanings of Y and Z are H, halogen, nitro, COOH, (C+-
Cs)alkyl, trifluoromethyl and (Cs-Cs)alkoxy. Particularly preferred
meanings of Y and Z are H, Cl, Br, F, trifluoromethyl, nitro, COOH,
methyl, ethyl, methoxy and ethoxy.

30 Preferred meanings of R1 are a (C4-Cs)alkyl, (C1-Cg)alkyIOR',




10 resin, such as, for exanple-PL-FMP Resin, manufactured by from Pol yner
Laboratories. In this case, a cleavage step, in which the resulting
conmpound of forrmula (I) is renoved fromthe resin is nmade after step (a).
Such a cleavage step is made with conventional techniques, such as, for
exanple, treatment wth trifluoroacetic acid. 15 Wen the conpound of
formula (1) is intended to have a single bond between the carbon atons in
the 2- and 3-position, a reduction step.i7sc nade after step (a). Such a
reduction step is nmade with conventional techniques, such as, for exanple,
treatment with tin in the presence of a strong acid 20When R1 is

represented b (o) Rai s a rou [

coPrespondl ngyach{fg_@uerel n |%lq%2 ﬁéclj\]r%@gh at gb kénge bt ai E%é)gR

hydrol ysi s, acq@H)QACOR, %@Eﬂamdktzﬁbllﬂ%B@ié’é (Cﬂﬂlz()rtS@zR groupe)oahplhelly in the
resence of a st The i nt ermedi at e nd ornmul a
E)I 1) are novel® g&é%@?”ﬁpngﬁ %lhla rqfogg%é%l'ﬂere{rh@ep&ggrﬁ%@]er ﬁqg'nﬂon al so
relates to a conpRuBd of,-Dayaml ar( 01103)81W|W9WLF§2 #Ad R"-antRRY", wineetei n G,
&, and G3, whlchrra be identical or dif are a nitrg ee tko[nor a
CH group; R®i sdley t@)%”lﬁ'?ﬁ' peslifeereel cArgad EVIWQ?” el erﬁdﬁg- )8l

(CH2) nCONRI | RJId '§CI—|2) nCORI, (CH2)nCOORII, (CH2),OCORI, SQ2RI,

(CH2), NRI | SO2RI, kICHZ) SO02R1 group, opti onal | y substitut ed with 1 to
hydr oxy groups, ﬁmnewlarm psefermed niegeingsr &h R1t @re, ar(Ci-Es)aliuti -(63) aI kyl ,

or (G -C3)al kyI(JO-Ia o QCE"%@E&I m:h ne()g'_lp%d(gentlcal(gl_@r)nc%bkﬂr ent,

are a hydrogen 39 or a

(G -0s)al kyl, ((wzm@@mRérsegRo<%;;ﬂréB@R mzrwzanscommoepyloptm@uw

(O—IZ)RCO(CH)q rein n y be
Fdent cal dP qisRereiRd VERCTIA Siick? SR G M6 ndnaisRbod! R ey
pyridine or (04003") RVH eatkwl CQHQUQHZQHI&HQLH{AOHL@J@UD'E @hedRWaTnhl R"o 3
substituents, Whl ch may i denti cal different, represent (% ﬁ L-M
group, wherei n Which r%@bb%mtlcakorad'ﬁe@ﬁ@rﬁEkpydroeea eﬂrk%glg‘

(C2- C6) al ki nyl gg”g] C6) al kyl, 0(02- C6)al kenyl, 0(C2-Co) al ki nyI group, and
Mis a hydrogeng or hal ogen 20atom or a OH CF3, N2, ON, SO2NHRI I, SQ2Ri v,
NHSC2R1v, PORI vRWretarrePOReamugyrafuly ateepednbond,and a/\/r(C@Jrﬁah@W|be(Q2dent| cal

or di ffere

i denti cal q% di "f%‘#éﬂﬁ r@@ (23%%?(0(@ %%ag%alzk%/ng@g(?( pr ‘ovi ﬁgﬂaﬁxcgezﬁhen GL ,
o oup. opt T el e o or sape. o o 2 65 pon
and t he bond bé?r\ﬁéé?fephéréépﬂawgﬁgﬁg‘ g?rji £he 2 and 3 position is a doubl e

?gng 30R2 i s notpatiphany Ipréferir indaAMEr STUN, aPh iBahd YorsHIGH, taged with 1
CH=CH, OCH; OC,Hs, OCH=CH, C(O)NH, (CH,),CO(CH)y, or
20 (CH.),C(OH)(CH2)q group, wherein p and g, which may be identical or
different, are an integer from 1 to 2.

Preferred meanings of R2 are a phenyl, pyridine or (Cs-Cr)cycloalkyl
group, optionally substituted with 1 to 2 substituents, which may be
identical or different, represented by a L-M group, wherein L is a ¢

25 bond, or a (Cq-Cslalkyl, (Co-Cas)alkenyl, (Co-Cs)alkinyl, O(C4-Cs)alkyl,
O(C2-Cs)alkenyl, O(C2-Cy)alkinyl group, and M is a hydrogen or halogen
atom, or a CFs, CN, COOR', SO;NHR', CH,CONR'R", NR'R",
SO,RY, NHSO.RY, PORVRY, or OPOR"YRY group, wherein R" and R",
which may be identical or different, are a hydrogen atom or a (Cq-

30  Cs)alkyl group, and R" and RY, which may be identical or different, are




substituents, which may be identical or different, selected from hal ogen,
(C1-Co6)al kyl optionally substituted with a hydroxy group, trifluoronethyl,
nitro, am no, di(Cl-C3)al kylam no, hydroxy, (Cl-C3)al koxy, COOH, COCRII,
SO2CH3, SO2NHCH3, NHSO2CH3, PORIVvRv, OPORIVRv, 5 C6)al kyl-000H, and
(C2-Co6) al kenyl - 000H and provided that when 31 is N, and & and 33 are a CH
group, R2 is not a divalent aromatic group substituted with one L-M group
represented by 0(C C6)al kyl, 0(C2-C6)al kgnyl, and 0(C2-C6) al ki nyl group.
10Preferred neanings of RL is a (G -C3)al kyl, (G -C3)al kyl ORI,

(CH2) NnCONRI T RI T T, (CHZ)nCCR (CH2) NnCOORI |, (CH2), OCORI, SC2R,
(CHZ)nNRIISOZRIa,% é group optionally substituted with 1 to 3
hydr oxy groups, n n |s Pan integer froml1l to 4, R is a (Cl-C3)alkyl

or (Cl-C3)al kyl Offagticwprly anefeRield mednRigs! of RRi isha rpﬂmentyb pywtising oal(Car 15

different, are hydr n at om or C3 roup. Pa i.cul arl
preferred neanic?fé@ygqaq%i grogp(cl P%@i‘%&yﬁ)“%(’@%%fav’lé@] OQI EE titgenf" " Y

( CH2) NCONRI | RI Ik re(s@Heamgm L-NIGHR)p CaBRtdin L @H3) 6 BSE, or SOLRY,, CoHs,

(CH2) nNRI | sole (CH2), SO2R1 grou optionall ubstituted w t&l 1to3
hydroxy gr ofips ChifeHei ¢=k. i(QCHR Fﬁ{i?bep@'l"o%% é@ﬂcb gfouRy and W dR o,
CH20H, or C2H4 n |1 i b ti I
different, areggdﬁdfﬁ Ora%lg%nrsrgt()ﬁ{d-\}g 4] G:FE% n@N ?(Dvgﬂrﬂe gr@EESIYRr@am ngs
of Ware a bond}HzﬁOHR? R Ky SORY2- Nﬁiﬁﬁ&lﬂ(enQDRmmOC@B

0(2- C3) al keny! ro%oevﬁg»e,wgw% 7385, EERAROHLER) clegy oup.

wherein p and be |dent'|ca eren are an |nteger froml
to 3. Parti dwyidesden proem errraad:meHa@oop s ankoRY, waichamayhe C2H4,

CH=CH, OCH PCH= NH, 2 CH2)qg, or (OH2)pC(OH)(OH2)q
group, 3& n%l_ém grd &%%’ﬁ(ﬂ%y 6{;}43, 9):1% PUBr 30different, are an

i nt eger from 1 ton Arst particfhlarly pré?é@é@rnﬁ@ahung@mtmgr@ip REREisawhoeny ,
pyridine or (C4- C7)cyc|oa grou optlona@I% substltuted vvlth 1to 2

substituents, vwhPchPaRS & éh‘@ 4 GFPURIANE %5t 2 PPEPYIEeHP &ptigpally |- M

gr oup, mherein

(C2-4) al ki nyl SIUB%%U?%C%@I%% O, 9?8?%@9(%4 %@éﬁyha% 1M@bk8f]ﬁ§ferg;oup and
Mis a hydrogersetactédifoge BratCbnandiF atooFsancU@ | DCld}—IZ(D@NF%I

NRITRITIT, , rel n R" and RI", SO2RIv, NHSO2RLlv,

poRi v- vﬁ\%i ch ng@%% ﬁ;gﬁ{:ﬁ)‘@ﬂ @‘% & ffer ent, are a hydrogen atomor a

(G 0?) al kyl) Prkoum sactﬂwd?bartmntérlly\pr?m?@m@a?wigeoﬁdtdergrbopIWdR?aﬁ fvherent , are
10a (Cl-03)a r Parti ar preferre ani n of RR is a
phenyl, pyri di 'gr %?On@:?}){:)?c | ?&pylj‘ﬁ SBUP &Y gﬁaﬁ’l QQ@J&Q‘? O with 1
substituent r ew&éﬁagﬁuw.t@teb WMo Q@n sd’bj@,ﬂﬁ%ﬂﬂs Lwhighan&y bendential ar CH2, -
C2H4, CH=CH, OCH=CH, 0C- __ C group, and Mis a 15 hydrogen

or hal ogen atorﬁlfoﬂenb @QCtedN"'QKDZﬁHRh' and F atom, and CHs, gy, RPOHs, SopR1v,

NHSO2RI v, r h may be identical or
di fferent, ar e@%yd%&ngmggﬁﬂg@Hﬁ@%r oup, and |l e and Rv, which

may be i denti cal Aothindi particelatly pretermdCrRBaningCXHbe group W RAIS whete W
particularly preferr d neanln f _the .group I~S. whe i i, bond,
or a CH2 or C21p aglgoﬁﬁ %{nﬂr §2 q gﬁ'é'gﬁrgkj?%@zﬁ&slsgﬁéﬁéﬁﬁ's@@dﬁ ed with
1 to 3 substit wptibaallywbulsdtitomyl Wieh 1 derdt swsstituentdi whiehengy beedj@miceﬂiofrom Br,

d, and F atom 2CN, an 2 H2 p. 25A
second partl culdé%_r‘;”br%@@?tteé i?r@a%i 5‘? Pngh’écgpﬂhpaw %Q'SH %Ié % s aG
bond, or aj I-@?'CEN g@jp%@Nagﬁd @Z@ﬁHQﬁFdlﬂj ne group optionally

substltuted W|th tituents be identical or different,
sel ected from Br Demendmj @ dhenpators, ofcihes. Sun@tlty@nts;cm% cogpoundP©N, and

CH200NH2 group.tormyia (1) may form addition salts with physiologically acceptable

organic or mineral acids or bases.
Typical examples of physiologically acceptable mineral acids are
30 hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid and




30A third particularly preferred meaning of the group WR2 is where W - 15
- is a abond, or a CH2 or C2H4 group and R2 is a cycl ohexyl group
optionally substituted with 1 to 3 substituents, which may be identical or
different, selected fromBr, C, and F atom CH3, C2H5, OCH3, 0C2H5, CN,
CH2CN, and CH2CONH2 group. 5The investigations on the biological properties
of the conpound of formula (1) according to the present invention
denonstrated that it has an unexpected selective property of inhibiting
mMPGES-1 and pronounced anti-nociceptive activity in inflamatory pain. In a
fourth aspect, the present invention thus relates to a 10 pharnaceuti cal
conposition corpﬁtﬂi:%icﬂg an effective anount of a conpound of formula (1), or
of a physi ol ogi call'y dacceptabl e addition salt, stereoisoner, enantiomner,
hydrate, sol vat e Typigabbyamplesiaf sudebiet prerseadgicalhdaatedteblstorgaric acids
pharmaceutical |y acceptable inert ingredient. Ln the presen Scr.l.ption
and in the clai ,ac[eﬁ qcéq’n?s%}rg’@c??'ae%fgzgﬁo%g" E'lIr«J-JCI" %F@ﬁg}'}fﬁﬁaﬁ@ght t hat
gi ves an appregi@hl cidiphnsigeatid, nnithdeRsifonie sydpoealioragiar pmaer of a
speci fic disorder. The pharpaceutical conposition acc rdl,ng to the
present i nvent itYHERPFYITARLC geiddbePzeNsefOPICAGLMUSSINIG R TR 26K &% or der s
associ ated W t hythie peigduction of prostaglandin E2 (PGE2), for instance

i nfl anmat ory 20Tprpcesses, pain, tunors, neurodegenerative disorders and
at her oscl er osi s. Typicativexaraglesusf suitabie phusiniegiaaic Acceptaivgi rirgral
according to t ' Los, Wl ; [ t t of painin
chronic infl amTr%tsggé é?%arkirﬂfg%gaptg'g%@uﬁé‘hhggng?ntﬁﬁf%tosdgjrﬁ %ﬁdéﬁﬁ‘ﬂgﬁs

par]'Ei CUL?” y ﬁScmgp'rwd:t@tamFﬂelsopﬁaegétable phesst flogibalﬂw anvephd e derganimor s.
Preferably, .t armaceutical. conposjtions of the present.inventjion are

pr epar ed iﬁnosui%@gﬁe dd&age qrgme,conbﬁaéqeng aﬁa#gq”f‘gcti &Bomﬁ“e O\E\I"gf | east
one conpound ofdibeiApEtRylehediaminé, adiibgbalitgi caldigthgroepbatianoaddpt i on
salt, stereoisoner, enantioner, hydrate, solvate or pol rphi ¢ 30f orm
thereof, and adimgkwieraneefeaohaceuttnerPlamingcept émﬂem%ﬂ?mme_, 16 N-

i ngredient. S UIN. ; fRr S,qlGERmMkLeS,
coated tabl et sgwgm@,neéolhﬁtéﬁimggﬁ ag, r ﬂp@%@@%i’ﬂ%mgﬁi st rlglh on;
creans, oi nt neglycasatiant i sepistidingl ast &-2-hydroxypthylpipadiding.st r ali@n; 5

i st at pon By ERELBRBABITHEL, K8t nebile adtietReftine. e

dosage fornms mayo@hsineonpiparagihber mipending] ortbéobrogniad| erttisthyfasninenst ance:

preserving agents, , stabjlizers, surfactgnts uffers, salts for regulating
the osmotic pré@@ﬁ?@_ﬁa’BWﬁl’ ipfrPBYlé_fn"%‘%\@Bséﬁ’?@%’[??%ﬁ‘%r ants, 10flavorings and
the Iike. | f nequseeshd @kpeet the Wrasehthplanii®s relafiss Bhar prsegtifonl

conposition of the present invention may contain ot her pharmacol ogically
active ingredi &f¢RaNRDHER (a7mindale seniyatigesHbstiteiad BnPosilionRepf Qralla The
anount of & npqgnd of formula (1) or of a physiologically 15 acceptable
addition salt, ‘stereoisoner, enantiqprer, hydrate, solvate or pol ynorphic
formthereof, and at |east one@harmuaceut,cal By acceptable inert ingredient
in the pharnmaceutical conpositionyof the priesent igyggtion may vary wthin
a w de range depending on kngwn factogs, f i ist AncE?t he type of disease

e ~dj stasg, 24 the body weight of the
patient, the dosage form the c route of @dm nistration, the nunber of
daily adm ni strations and the efficacy of the chosen conmpound of formula
(1). However, the optinmum anougt mayzbe easilmngmg“{outinely det er mi ned by
a person skilled in the art. Typically, the anount of conpound of fornula
(I') or of a

to be treated, the severity

in which X, Y, Z, G1, G2, G3, W, R1 and R2 have the meanings
given above,
25 and the physiologically acceptable addition salts, stereoisomers,
enantiomers, hydrates, sulfates and polymorphic forms thereof,




25 physiol ogically acceptable addition salt, stereoisoner, enantioner,
hydrate, solvate or polynorphic formthereof, and at |east.one
pharmaceutically acceptable inert ingredient in the pharnmaceuti cal
conposition of the present invention will be such that it provides a |evel
of adm ni stration of between 0.0001 and 100 ng/ kg/day and even nore 30
preferably between 0.01 and 10 ny/ kg/day. - 17 - Clearly, the

phar maceutical formations of the presentqgoventi on do not necessarily need
to contain the entire amount of the conpound of formula (I) since the said
effective anount may be added by neans of adm nistration of a plurality of

doses of the pha e t ot present invention. The
dosage forns of taﬁg) r%é?ﬁr@égﬁ%ﬁﬁ?qﬂ 90‘%’38@? ||aorq$lof the present invention may
be prepared according to techniques that. ar&@ well known to pharmaceuti cal
chem sts, including mxing, granulation, ¢onpression, dissolution,
sterilization and the |ike. 10The errrpI es that follow serve to further
illustrate the invention w thout, howeve imting it. EXAMPLE 1
Preparation of internediate corrpounds 152 an

1- et hyl- 2- (4- et hyl phenvl) - 1H pyrrol or 2,/3- bt'pyri di n- 5-am ne To a
solution of 2-am no-3-brono-5-nitropyrivydine 1.2 g, 5.5 nrnol) in anhydrous
THF (23 nml), PdCl2 .AS r’% 0.29 mmol ), 1,1 -Bis(di-tertbutyl

phosphi no) f errocend" M¥¢BP F, 0.17 g, 0.39 mmol), diisopropylanine (0.81 g,
8.0 mml), and Cul X 22zA8.7 @a@étﬁ@@bbn@é?nv&%@&@%n‘dﬁl le stirring. To
this mxture 4-et hynyl t ol uene . was added dropw se over
2.25 hours. 9The m@ﬁéh@lﬂ&?"bﬁpﬁl ﬂreahmgowgrpeped under vacuum t hr ough
Celite, the residu ral th Et OAc. After

evapor ati on of the%\go égﬁﬁjp%%ﬁg @g%%ltﬁjgs(mgﬂ's purified by colum 25

chromat ography on silica gel (Et20/n-hexane, Et20 30%0% to give

5-nitro-3-(phenyl et hynyl) pyri di n- 20 nes_as I 1 ow SO|Id 11-1-NWR
(CDCI3): 8.93 (d, J= 2.7 Hz, 1H): 8.3 /(é —27Hz 7.42 (AN of
AA' BB' system 2H); 7.19 (BB of AA te 85 (bs 2H); 2.39
(s, 3H. - 18 - To a suspension o b(q; assNumter-but oxide (0.41 g, 3.7
mol ) in anhydrous DMF (5 nml) a solution "of

5-ni tro-3-(phenyl et hynyl ) pyridin-2- am ne (0. 70 g, 2 8 mml), in DV (25

m ) was added dropwi se while stirring at roomtenperature. After 1.5 days,

i odoet hane1(00. 38 nlin whigh 5 Mol ) was added and the whole stirred for

addi tional 1.5 day on and Et.0AC 100 m) were
then added. The ni ﬁhréz'v\gg Bj %\?@W%%Ragégb%vﬁ%‘#&?%%ﬂé? Y%e or gani c
| ayer separated, thggalgesmppipdtaigoendnl(y): extracted with Et0Ac (50 m)
and conbi ned organic 1ayers washed with brine (2 x 100 m.). The organic

sol vent was 10 renoved by evaporation under reduced pressure and the
resi due was purified by colum 6hr orﬁt ongaphy 3on silica gel (Et20/n-hexane,

Et 20 10%20% to give 1-ethyl-2-{ rre’thwﬁ -5-nitro-1H pyrrol o[ 2, 3- b]
py rid in e: 1H NWR (CDC13): 921(d WHyRZS 71 (d, J= 2.7 Hz,
2 1?5 (s,)

1H); 15 7.40 (AA of AA BB S<y§t/ N(BB of AA' BB system 2H);
6.60 (s, 1H); 4.41 (q, J=7.2 Hz 2H) 1.31 (t, J=7.2 Hz, 3H)
A solution of 1l-ethyl-2-(4-meth phé yl)-5- n|t|R 1H—pyrro| o[ 2, 3-b] pyridine
(0.36 g, 1.3 nmmol) in a Et0OAc/ Oﬂ/ bsolute)—47mxture(110 m) was
hydrogenated in H2 atnosphere With t e presenEegmef 110% 20 Pd(C) (110 ng)

for 2h. The residue was filtered under vacuum through Celite to renove the
catal yst af@ the sdhwémeh evaporated to give crude

L euhy - 2- (4- et hyhphonyLiadich: RYsT Rholed 3l WY HabNyE, AhARGUBn as |

used wi t hout any furthef”’ pur’
(d, J= 3.0 Hz, 1H); abo38, e of AA BB system 252H); 7.32-7.18 (m 3H);

6.25 (s, 1M 4.39 féﬁhinf;,:ifzs,'o5de'?,znred?'?bh;%icﬁ%g&%ﬁy acceptable addition salt of
the compound of formula (1) from step (a).
20 According to a first embodiment, the abovementioned step (a) is




2H); 2.41 (s, 3H); 1.27 (t, J= 7.5 Hz, 3H). b)

1-isopropvl-2-(4-nethyl phenyl)-11-1-pyrrol of 2, 3-bl pyridin-5-am ne The

process described above in Exanple | a) was used, except that

i sopropyl brom de was used i nstead of iodoethane.

301-i sopropyl-2-(4-nethyl phenyl)-5-nitro-1Hpyrrolo[2,3-b]pyrid ine: - 19
IHNWR (CDCI 3): 9.18 (d, J= 2.4 Hz, 1H); 8.67 (d, J= 2.4 Hz, 1H);

7.34 (AA BB system 4H); 6.52 (s, 1H); .4470 (ept., 1=6.9 Hz, 1H); 2.45 (s,

3H); 1.70 (d, J = 6.9 Hz, 6H)

1-i sopropyl- 2- (4-net hyl phenyl) 11-1-pyrrol o[ 2, 3-b] pyri di n-5-am ne:

7 1607, 05 (m SO of Fachinds pofind br Wattg P v?ﬁschs%ﬁé?ﬂw
2.33 (s, 3H), larb@n{ide of=formQlaHdll) GitXhe presgnce of a suitable acid acceptor

1- (2- met hoxvet h - t hyl phenvl) - 1H- pyrrol ol2, 3-bl pvrid in-5- am ne
10The process o%‘é’) %Bégoé ‘5) % la) was used, except that

2-met hoxyet hyl br qmddﬁdmgsro%eécdﬁtsbmdﬁﬁemtowab@mennoned step (a) is
1-(2-rrethox et hy met hyl pheny1) - 5- n| tro- 1EP§HOI £2 3- llo(gg yridi ne:

1H NVR ( CDC 3) p@%qme@&yma ing aﬁom@wn of fermuip (190 hich R is a9 (AN
of AA' BB syst a’h""%eﬁ)o? fél%nll(%l@alll)oﬁ Ha ﬁ%seﬁé’éto?ré‘ s@@ble @oﬁéhrﬁ%@en@"‘)

4.54 (t, J=5.6 =5 6 Hz, S,
3H). 1-(2- nmdwx@ieghgls)arwe(rdiemnwuqmenyl) 1H- pyr roI o[ 2, 3-b] pyri di n 5-

i © 1H NWR 6
2§1stn om 2H) ; (2 %Le mem%g@ °£§€ePe(ﬁ5‘z E’Poa@%b%o’(“?fgdﬁdﬁ" iorﬁfphiﬁ 6. 27
(S 1H); 4.42 (BSy 8iél|rﬁ|n9rﬂnklag1)the3c&8p()mnd Dbf FofmOlaHdIl) s pBep#H)a(l\be; 1H);

.17 (s, 3H); 3H). d) 1-ethyl-2 f Luaor oph rrolof 2
3 bl pyri di'- 5- r&mnnesuchhesprf%@g@ﬂu%%ﬂf ape%a mafeﬁaé&y r\ﬁﬂ% used,

except t hat 25 Yils¥éls ohgn S vaget ergh oh h h th
4- et hynyl t ol uerlre&‘s/mé[? %a@r%o#%%hgﬁyﬁ%a% éJ?ﬁén!al taggpyfra:?) di n- \g :elcm nee 1H NWVR

( CDC13/ CD30D) : resutsmgopornaomgo%@mlm@ 8/ Blszrzenowedﬁfom thepesin g :mada3 (m

2 6. 97 )

1HZat hy1l- 2- gzlfl oéhe 3}% §E tlaocﬁg_va rroeg[ és mg?eywt cgnvent%wa_l 1H NWVR

(Cg)g:l?) g 30 (téghdnmés&sddh efl,dlf%r e>aar8ﬂe( tteathner. vtz ifludidgcefic BRid. m 2I|:||)Z 3

7 ;

1- et hyT 2- (2. f1 \&P%Bﬁgﬁ%“ ‘q'Sf'ét‘? ('é‘sﬁt&”%Hé to el 4 bing B odng, (o

(1IC—:DDC1§) 247( 90 (isbtwéen2hd ddzbor%b%oomg it ehd M adth)3- pdstlﬂér‘a] Ta G;édzt(OHTn&gﬂep i 21) ( s,
: L Jdr 7. : e

2- (4-f1 uor oghedp@?elaftez %Y%%K%ky%{%ﬁ)reﬁvp% :Sé %2%98%% iCSPH@@Q”aém ne

10The process dggghigies akevas, ifer Epleetrbaim¥msvitsielin eqaBbehdRdf a

strong acid.

20 When R1 is represented by a (CH2)nCOOR" group, and R' is an
alkyl group, the corresponding acid, wherein R" is a hydrogen atom,
may be obtained by hydrolysis, according to standard techniques, such
as, for example, in the presence of a strong base like NaOH.

The intermediate compounds of formula (1) are novel.
25 According to a third aspect, the present invention also relates to a

compound of formula (Ill):

HN. G, 3
~ \\ 2
. | Y=w—R2
N
2\G1 N

\ (I
R1




1- et hynyl-4-fl uorobenzene and 2-net hoxyet hyl brom de were used instead of

4- et hynyl t ol uene and i odoet hane, respectively.

2- (4-fluorophenyl)-1-(2-met hoxyet hyl y5-nitro-1H pyrrol o[ 2, 3-b] pyri di ne:

1H NMR (CDC13): 9.23 (d, Jr 2.6 Hz, 1H); 8.74 (d, J= 2.6 Hz, 151H);
7.90-7.20 (2m 5 H); 6.64 (s, 1H); 4.51 (t, Jr 5.6 Hz, 2H); 3.75 (t, J=5.6
Hz, 2H); 3.20 (s, 3H);

2- (4-fluorophenyl)-1-(2-nmethoxyethyl)-1Hypyrrol o[ 2,3-b] pyrid in-5- amne:
1H NWVR (CDC13): 8.00 (d, Jr 2.2 Hz, 1H); 7.63 (m 2H); 7.40-7.10 (m 203H),
6.34 (s, 1H); 447 (t, Jr 5.8 Hz, 2H); 3.80 (t, Jr 5.8 Hz, 4H); 3.25 (s,
3H). f) ethyl fS am no- 2- phenyl 1H i ndol- 1-yl ) but anoat e To a

sol ution of 2- %‘?‘f 5-nitroindole (prepared as described in J. Og. Chem
(1966), 31(1), @5 82, (dhdb G, vBhidh mayplbe idenGEBIGH (BRmNt, was a 2Rrayhied K203
(1.7 g; 12.6 mml) To the _m xture thus obtained was then added dropw se

et hyl 4-br onobut arﬂfﬁ'f”eor(%ogq gPUP6 mmol ) and the resulting nixture was
heated to 120 Ryndegg stirrimg-dOaikkd hq%scﬁéya@@kgool i @g,CGt)Aﬂﬁ IORt ure was
poured into water ol apd”I the crude product was filtered dr| ed under
vacuumto give etH Hz)bf((gﬂ o- ACHzb, yI @Hz QPR y et Arfe &R whi ch

1h AR (DBO d6) | 08¢y ?@Ha)e@ﬁ“%% (e SR RptelELy Sibpluted ERL on.
2.15 (t, J=7.00 letmmb:(if&/d%X}(grou.ﬂ)s?\fﬂ@re{mnSaﬂ)mtedeizfrc(m‘lto:BZ Réls Hz, 2

; 6.84 (s, 1 4 62 9 8. 08
l(_?ild J=9. (21 2.19 1@01 é‘)ﬁjkw é)@ﬂ%ﬁd@l@%@%}@ dai’diﬁ a%él% r&gr_'%a nsi on of
10% Pd/ C (67 ng, Mdfdantieh) or iiif&¥net hareod Hyblogen aaorsodnual(@\ ©f)alkyl
4- (5-nitro-2-phenyl - 1H i ndol-1-yGCbhutanoate (2.29; 6 nmol) in 95 et hanol
(100 m) wd® added’PBP1 g; 0.1 mmol) and the nixture underwent
hydrogenation iy as%afyrbdnddro%e(@te )alkyZ, ( 3%e®§bﬂ<eﬁﬂr ke4-d9akgl, O(CThe

residue was filtered under vacuum t hr ou renove the catal yst and

the sol vent evaporGe)aieny, Gi(GaNty (Qﬁz)e@g&&CHa)q(gt oS EH)( CHz)q group,

h 1-11-1-indol - 1

pur i 11 cati on. “18198"&%3%%@8%%?*%@”?? gRGaT! Ptortine ?ﬁ%@%?ef

J=7.16 Hz, 2H) ZrcﬂﬁO(tb?;hnﬁ 16 Hz, H; 3.92 (q, J=7.21 Hz, H) ; 420
t, J=7.31 687 d - 7.14
d, J=2. 05152 %ﬁé; a7 e Ay?,? %\6%%'}& é @MC?@@Y‘ "'01“3) H%’pt‘é?%fh
(5-am no- 2- phenydub%h‘tdté@ﬂﬂuﬂi Nl()p@(m@@ﬁaie@ts 20hke IDTa@/Cb@SId@aacajll bed above
n Exanpl e 1f) was use except that ethyl 3- broHDPer“(q)EalgoéatGebonds used

(

(

3-

:nstead of ethyl Aifer WBH@PW@ b¥tehytM group, w ora

3? (7502I tH;0 ;2), ph_enybéJdé?é|'ﬂ9|01c7c§23®88rk%ﬁgﬂ%ﬁ’szece)alklny|1fbt@4?cg)@'b@0 @()C_l 225(7t,
(t, J 7 16 Hz, 2 Hpe)akesd, QICLaplkingl geoup, 269, MBS(&M@OQ}BHW@@OQ@W’ J=9.06
L B0 8 (ddqtorh_‘_ B0t 8 s oY o8O, bR, TntEonRIHY, et hy!

phen 1-y anoat e
NR 'R sozR' NHSOgR'V POR‘VRV or OPOR"RY group, wherein

R" and R", which may be identical or different, have the meaning

t
Hz
3(5a

above, and RY and RY, which may be identical or different, are a
(C1-Cs)alkyl group,

25 provided that

when G1, G2, and G3 are all a CH group, R1 is a (C4-Cs)alkyl or (Cs-

Cr)cycloalkyl group, optionally substituted with 1 to 3 hydroxy
groups, W is a ¢ bond, and the bond between the carbon atoms in
the 2 and 3 position is a double bond,

30 R2is not a phenyl or pyridine group, optionally substituted with 1 to 3




1H NWVR (DVMBO-d6) 1.05 (t, J=7.16 Hz, 3 H); 2.54 (br. s., J=7.50, 7.50 Hz, 2
H; 3.90 (q, J=7.02 Hz, 2 H); 4.36 (t, J=7.31 Hz, 2 H); 4.55 30(br. s., 2
H; 6.24 (s, 1 H,; 6.57 (dd, J=8.62, 2.19 Hz, 1 H; 6.70 (d, - 22 - J=2.05
Hz, 1 H; 7.21 (d, J=8.77 Hz, 1 H); 7.34 - 7.55 (m 5 H). h) ethyl

(5-am no- 2- phenvl- 1H i ndol-1-yl)acetate The process descri bed above in
Exanpl e 1f) was used, except that et hyl 2-bronpacetate was used instead
of ethyl 4-bronobutanoate. 5ethyl (5-nitj§®:2-phenyl-1 Hindol-1-ypacetate:
1H NWVR (DVBO-d5) 1.11 (t, J702Hz,3H);409(q,J702Hz 2 H; 5.15
(s, 2H);690(d J=0.58 Hz, 1 H); 7.46 -7.60 (m 5 H); 7.73 (d, J=9.35

Hz, 1 H); 8.08 d J=9. 0

10et hyl  (5-ami nd! 5“%‘?’?8%7""%?“5?%&(&%2 ‘9667 %"é?’é’?gew Seﬂﬁﬁ?\iﬁ/ﬁ H@Eﬁfﬂ’%@’l 23 (t,
J=7.16 Hz, 3 HY(CiZLalkylptionally 8ulb§tltut©daﬂltt(q hyﬁ;&x;ﬂ@rd'dp,, t@fiudrométtid, (s, 2
505 354E|z S H)nl_{)rq Wmof%&Cfﬁ% %Z}{J&rzmqg hydroxy, C1 Cs) alléo XY, C@OH7 08 (d,

1[ 2- (di net hyl anoeRt RACH: Beclib NP@@ﬁHf@OR'VW lsPORYFESgCHescri bed

above in Exanple 1f) was used except t hat | or o- N, N-di net hyI et hanam ne

hydrochl or i e Viemalli¥le@OGH tansh( Gt CoplkenyuCaQIobut anoat e

N, N- di net hy1- 2- e&% fd%dv?]th henyl - 1H-| ndoI 1- ypet hanam ne: 1H NMR (DVBO c16)
1.98 (s, 6 H; 4@105/ g 87 Hz, 4.36 (t, 20J=6.87 Hz, 2 H); 6.81

(25341HZH) 17H)45 wheh Gﬁd(sw?_gmhlzl(sﬂamie(iidare] aCh6gidup, R2H)s, n8t 8 diyaldnt J=9. 06,
142- (di et hyl arﬁfﬂW8§r€79]i§ f%ﬁéﬁﬁd M RagILHt Qm%efeprese”te?r'i’mﬁfzccbwso ds)

(2b00 (s, 6 H) éﬁﬁwé Hga'illerﬂ?l;ar?d d)(czézeﬂa?kuhyl,grbub 31 Hz, 4.52
r S

. 69 (d,
J=1.75 He, 1 " Pfe@(‘?ﬂj WQE”W@SHzof %1H)'S 7 o és)éﬁwf Hésé?’ﬂ 'P% (
1- ( 2- met hoxyet mzﬂH) ecmﬁm BH,NEDR'S- J)Q:OOR" Ty ,(@eeﬁé g bed

above in Exanple e(JS except t hat br ono- -rret oxyet hane was used

i nstead of et hy(th)nlN%ﬁﬂiﬁ?t ARG SRR quUFPreﬂPMQQﬁé'VfﬁHbﬁﬂBﬂﬁd With 1 1o 3
I tro-2-phenyl - } i 8dPLBups, Wherein n is an integer from 1 to 4, R'is a (C4-Ca)alkyl

or (C-Cs)alkylOH group, and R" and R", which may be identical or
15  different, are a hydrogen atom or a (C4-Cs)alkyl group.

Particularly preferred meanings of R1 is a (Cs-Cs)alkyl, (Ci-
Cs)alkylOR!, (CH2),CONR'R", (CH2).COR!, (CH2).COOR",
(CH2),OCOR!, SOzR!, (CH2).NR"SOzR', (CH2),SOzR' group, optionally
substituted with 1 to 3 hydroxy groups, wherein n is an integer from 1

20 to 3, R'is a CHs, CyHs, CH,OH, or C;H4OH group, and R" and R",
which may be identical or different, are a hydrogen atom or a CH3, C2Hs
group.

Preferred meanings of W are ¢ bond, or a (Cs-Cs)alkyl, (Co-
Cs)alkenyl, O(C4-Cs)alkyl, O(C,-Cs)alkenyl, C(O)NH, (CH2),CO(CHz)q,

25  or (CHy),C(OH)(CH2)q group, wherein p and q, which may be identical
or different, are an integer from 1 to 3.

Particularly preferred meanings of W are ¢ bond, or a CHz, CzoHa,
CH=CH, OCH;, 0OCsHs;, OCH=CH, C(O)NH, (CH2),CO(CH2)4, or
(CH2),C(OH)(CHz)q group, wherein p and g, which may be identical or

30 different, are an integer from 1 to 2.




(DVBO-d6) 3.04 (s, 3 H); 3.53 (t, J=5.41 Hz, ;
6.83 (s, 1 H; 7.46 - 7.66 (m 5 H); 7.79 J=
(dd, J=9.06, 2.34 Hz, 1 H); 8.57 (d, J=2.34 Hz, H)
- met hoxyet hyl ) - 2- pheny1- 1Hi ndol -5-a m ne 51)

no- 2- phenyl - 1H-i ndol- 1- yOout an- 2- one The process descri bed above in
1f) was used, except that 4-chl orobutan-2-one was used instead of

- br onmobut anoat e 4-(5-nitro-2-phenyf:1Hindol-1 -yGbutan-2-one
(DVBO-d6) 2.00 (s, 3 H); 2.85 (t, J=7.50 Hz, 2H);445(t 10J=7. 50
;683(d J=0.58 Hz, 1 H); 7.47- 7.62 (m 5 H); 7.79 (d, J=9.35

8.07 ( 4 19 4

5- ani no- 2- phe;'Efllrfﬁe%"19%‘1ﬂ}%ref‘él‘%lg:g ‘I%% % Eeﬁ%égyr(lﬁlme GiACHCHfeyclbaliy 1H NVR
O d6) 1.98 greup30;b{)oneﬂly7§’ut(st|1utéd=7wﬂ$ Hio 2 stipstitdets, (whlc}it'may (]33] Hz 2

. 4.52 (b 2 H: 6.24 57 J=8. 64 1
ED 69 (d, S A 92d‘i‘=&“08§0%°6 ffe)rezréy ‘?Prelﬁ_g‘-@ glbm( E%@mu? Wre»? %és(?n% H. m
2444 h t dmyl d Kinye OTC-&s5kylt f

L lerei nop o) “2‘0‘@”'*"8"@5&32&'“‘“’“"' “P‘Q%‘Za I oy %%o% (395

o e o moohy (Gico-Ghakane, PhGe Colt KL oHRsABY M et hYe 660, 0r R TaRAr
t enper at ur e th%% b0~ @F )T pg@xmgw éé%ﬁHga“ 1o R Mag Régded

dropwi se. The resul’tlng m X S C under stirrin for 4
hours. After c&DiRG, NHBOR XtROB RisopORRE Rntgrouawhe(eaod?me)nch , t he

crude product d, 5
gi \ljel FZ rrgt hol@@g y+%§ﬁn qeﬂﬁfc‘%ﬂo? ogﬂﬁge \/\th%t:lénhi&ogga atorr,g r?é (ﬁ1ovm ng
reaction wit hou[tg)aihyl drouphend RiY Bhd ¢t ivdrich may be idértivR oDMEerett) atk 21 (s,

3 H: 3.68 . 4.43 (t, J=5.26 Hz, 2 H); 6.75 (dd, J=3.22,
0.58 Hz, 119) nggﬁar'zw&wz 1 H; 7.70 (d, J=9.35 Hz, 1 H); 8.02

(dd, J= 9.06, 2. 34°d‘r|ﬁculérlyb")pre1%rr’é@ (rféanﬁ@%—@f B2 iza pherlyl, yr|d=?|4e or (Clo a

suspensi on cont ai ni ng cesium acetate dried under vacuum over ni ght at 140C
(7.3 g; 38 molG7)exsloalk!di grouRy | fRdicamlye subsiiiutad Wi uhastbahtueRkr t

at .”Bﬁgﬂﬂ Sho\gﬁﬂ.@%@%ﬁ%&% agﬂ'wgraﬁs a?ugré.ﬂ gsx ae?goq?@ raroé JGH,, C2Ha,

5-ni tro- 1H i nddl=CH, e, Imljim’rﬂgzl‘hn@@HF&ﬂb @Gﬁ@@@b@n@@ﬂe“/(@?ag 21

nmol ) . t S t _under NN 40 r an
inert at rmgghe?@% @e@ig&%m@g& %to xtoxrg V%Ii 't erf g%%b% t%g fgg@h?
tenperature, diCHCONRERHANR! FlbOSKDZR“(I\/aNI-I&IDiﬁﬂV aRORMRY noxt OPOR'YRS
10obtai ned was gfrcljlljyg,e\gv grelilrr\]q-'g'r (?%Wr\r/]vﬁlgrrl Ongy be |djen(f3‘|cal or different, are a

hydrogen atom or a CHs, CoHs group, and R" and RY, which may be

H

T
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2H)'444(,J
( 9.06 Hz, 1
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identical or different, are a CH3 or CoHs group.

20 A first particularly preferred meaning of the group W-R2 is where W
is a o bond, or a CHz or C,H4 group and R2 is a phenyl group optionally
substituted with 1 to 3 substituents, which may be identical or different,
selected from Br, Cl, and F atom, CHj, CzHs, OCHs, OCzHs, CN,
CH>CN, and CH,CONH2,group.

25 A second particularly preferred meaning of the group W-R2 is where
W is a ¢ bond, or a CH2 or C;Hs group and R2 is a pyridine group
optionally substituted with 1 to 3 substituents, which may be identical or
different, selected from Br, Cl, and F atom, CHj, CoHs, OCHs, OCoHs,
CN, CH.CN, and CH,CONH, group.

30 A third particularly preferred meaning of the group W-R2 is where W




The organic solution was transferred into a separating funnel, washed with
H20 (2x 100mLl) and dried over Na2SO4. The organi c sol vent was renoved by
evapor ati on under reduced pressure and the residue was purified by flash
chromat ography on silica 15 gel (n-hexane/ Et 0Ac n- hexanel0060% to give

2- (4-fluorophenyl)-1- (2-nethoxyethyl)-5-nitro-1Hindole (0.9 g), which was
used without any further purification. 1H NVR (DMSO c15) 3.05 (s, 3 H);
3.53 (t, J=5.33 Hz, 2 H); 4.41 (t, J=5.415Hz, 2 H); 6.83 (s, 1 H; 7.32 -
7.44 (m 2 H; 7.62 - 7.73 (m 2 H); 207.79 (d J=9.21 Hz, 1 H); 8.06 (dd,
J=9.06, 2.34 Hz, 1 H); 8.57 (d, J=2.34 Hz, To a suspension

cont ai ni ng 2-( 0 e ) th it (0.9 g;
2.9 mol) in e:} an'tjj Bgﬁé;o?%tjaecﬁoﬁ G %385?@% an?lo({}?%ﬁxgpgdde&

di hydrat e (3. 3 gptiohdll\bsobstitytetheitn éaota mbstlﬂfemsmluncb ma;sbeédentimder
stirring at 75 faor 48 h xtur r
tenperature, &N et e ﬁgsffoipl‘@ g'l(}a%q gg{; ﬁé@ @%r gg%%e and
poured in vvaterch@QQQN) aaa@mgmNN@Ig%(saturat ed sol ution) vvas added to
pH 8 and the m xture was |eft under stlrrlnPfo 20 m_nut es. r@fﬂbutlon

was transfePred ilheonyYesigRtioNs Ay 30 HAIRAE] PERFIERS roéc,tF%GCmFP(PP
acetate (2 x 590%&Iﬁ (NN&crgd 't6 tﬂﬁaﬁ%enrm@énnor’{"@éﬁ\d?@ﬁﬁté!ﬁﬂwat@tnﬁaé he

resul ti ng organi c phase was shed wth H20 (2x m ) d dried over
Na2SO4. The asr ganexpented eselagtive r em@p@rdy by>f e\mtpbntlagu dﬁPéﬁﬁﬁeﬂ raitfliced

pressure and tg}%ig&ﬁ&%e%ﬁgggﬂgﬂé% %g}glx?dh%[énq%%wh%% aphy on silica 5

gel (n-hexane/ uor ophenyl)- 1-
(2- met hoxyet hyl )-lriH-al rfdotth 5aapecte (e 7prgsenwhineéniias tsied relatdsouto any
furt her pu J=5.70

fi 3.07 (s, .3 H. 3 51 (t
o 4b15 Ferfgueutisel OTpORIon, RFARNg an dfegfive ghingtnd 'of ‘g, 70 28
(dd, J 8 62 ZCb%polde@ffoﬂrntrDa (Iﬁo%fé%hyéneﬂog‘l@l ccbpwbleédazlohctalt,l 8 77

Hz, 7. SOAW J=8.92 06 %—g

3- (5 am no- 2-p @plsgmernaaantiom@r) PWEALE, %@é@tét%r po'ym%ofac &frfmeé f

descri bed i n exmeriisadrdpadhaaulaly LAsQlabe ORI RIRORIS (o m o
bor ohydri de (0. 98ngthe2presemhudgscantioftt Kl arbstbleucleIFOS,Sthﬁ )temr"@ff@gt]\e@ t he
et LU Sl U O AP R P OAAREREIE B et o
transferred i nta I@aﬁemeraﬂmmgrrfunpm‘emeiedofea(tspacmedusmrdér et hyl acet ate (2 X
50 ml). The organic phases re 20 conbi ned ri ver Na2so4

sol vent was rerm\?[lél? 598@%%‘?@&?! BAMRARE Pnrae%.%@agg gﬁrgsg%mtv%ng%y due
was purified byyif |b@515bé2f‘rn0ﬂﬁétt9@tﬁ@h!t' oPdrévdrition gedls&ﬂmeh@éag@élﬂe@%\leh
nhexanel 004709 ive 5-nitro-2-phenyl -1Hindol-1-yl)propan-1-ol (1.5

g), which was u @cpr Uﬁdﬁn o myostagtansin gur (RGE2 |f@rnmsmqe NWIQ”('@@@IB) 1. 81
550 (oo 20 PTRpestERsy Py %@rSHZ’”é ’ﬁ?d’e ngetple J‘“?-%ragr*'z " 7 61

(m 6 H: soeaamrosabegosjs 2.34 Hz, 1 H): 8.55 (d, J=2.05 Hz,

T | ut | |

Topronan 1o (o ARttt e é’aerpﬁéﬁ%@?"oE{gﬁé%%ﬁﬁ?&dé’%@m‘?) in -
26 - CH2d 2 (2Q>r6$ént aehibn chlllobedeséd.if e tr&a?mEm‘olo)f pais addecbrde opWI se;

the reaction mxture was |eft under s |rr|n r oo eratu
hours. Then V\/at"éﬁamﬁ@t?ﬁy) p%ﬁff@'qgﬁwc%‘s% Lﬁ'r 5'& s%l‘gﬂ Lﬁﬁngrwaé ‘%aﬁiﬁ to pH

7. The bi phasi ¢ortbbidl BbstphabeaN Sieddteling M Rageeaiaiérdg funnel
Preferably, the pharmaceutical compositions of the present invention
are prepared in suitable dosage forms comprising an effective dose of
at least one compound of formula (1) or of a physiologically acceptable
addition salt, stereoisomer, enantiomer, hydrate, solvate or polymorphic
30 form thereof, and at least one pharmaceutically acceptable inert




5 extracted with CH2a2 (2 x 50 ml). The organi c phases were conbi ned,
washed with brine (2x 100 m ) and dried over Na2SO4. The sol vent was
renoved by evaporation under reduced pressure to give 3-(5-nitro-2-
phenyl- 1Hi ndol- 1- yOpropyl acetate (1.5 g), which was used w t hout any
further purification. 101H NWR (DVMSO-d6) 1.79 (s, 3 H); 1.86 (qd, J=6.63,
6.43 Hz, 2 H); 3.75 (t, J=5.99 Hz, 2 H); 4.41 (t, J=7.16 Hz, 2 H); 6.85 (s,
1 H,; 7.47 - 7.64 (m 5 H,; 7.79 (d, J=9486 Hz, 1 H); 8.08 (dd, J=9.06,
2.34 Hz, 1 H; 8.59 (d, J=2.05 Hz, 1 H. To a suspension of 10% Pd/ C (87
ng, 0.08 mmol) in 95 ethanol 15 (100 m ) a solution of

3-(5-nitro-2- phen%éj 1H i ndol-1-yl)propyl acetate (2.76 g; 8 mmol) in 95
et hanol (200 m dded and the ni xture underwent hydr ogenation in a
Parr hydrogenat 0fE>(dT‘12ple§00fp§uliaﬁl@rddkalg@um‘msTb&a Itmetiu&:apaalefst |doatext under

vacuum through Celite to renpve the 20 cat al E a t he sol vent evapor at ed
to give crude §a@|§i9arﬁrﬁ6wﬁ’spﬁ%'H?P'iﬂalnﬁd?ﬂu@S ﬁ/r)?f? BYMINBERURY GRRPER was
used without amnynfygiiBer aRyridhieabtien. plakters for _topical administration;

2- (5-am no- 2- phenyl- 1H i ndol-1-v1l)et hyI acetate The process descri bed
above in Exanplsippopitores uisd re@b@teptﬂwwatraw apdy sterile  solutions  for

i) "was used | M RREEFO] Byanicl BB 2o b R TR AR ot

2- (5-ni tro-2- pheriiie dibbag&icﬁdmﬂs my)aalsba]wltaln other conventional ingrddieNsER

gDNBO d6) g gg f%)gins r]%e p§e8&5,vmg-|;1>gﬁ1ts( r%%atgﬁ%rg 3l r%ctz%_%s é@rﬁﬁ%ﬁ fép_(ﬂ )

1 H; 8 06 (dd regting, the 3dnidtic pradsured. Srhu(difierd =2wadbtdirarsl cdloraetshy|
2-(5-nitro-2-phenyl - 1Hindol-1-yl) acetate 1H NVR (DM5SO-d5) 1.70 (s, 3 H);

4.16 (t, J_Q 26"@49r'n98|a)1dtﬁeé§*ie(t J=5.26 Hz, 2 H); 6.83 (s, 1 H); 7.35 -

7.70 (m 5 H); Igﬂe({llﬁ‘edjfo? arictiar t9draples %@Bhéﬁﬁacelﬁr%aﬁé‘bm odflofat 1 H);
8.58 (d, J=2.34 Hz 53 2-cycl ohexvi-1 hyl- 1H i ndol - 5- am ne To
a sol ution conttbenpragsezm ipyentomni Maygasdniaie cqttasr g@hawawmgycailrxd active

triethylam ne ( fjion containing
nmet hanesul phony{118r I'%r}t?%#gg %u‘tgag&%@)n r%é@atmcﬁjlsﬁn%gk%’r opwi se. The
reaction m xture Wes dm(bmntunﬂ&lonsmomrd g farmubzorfl)t enpdr at pingsidlogicaly hour s,
t hen NH4C1 ,(sat ur at tion added hasj c,sol ution
was transf é%’r ec?qcﬁpf?%& agpé‘t%ﬂb gifri&iem rhgnaﬁﬁéfﬂ%w@% ls %éér at ed,
dried over Na2$0lymBEbHi®foraPineesss, Whg ot arant ofePhaeirarentddlgradteperblé educed
pressure. The residue was 15 suspended in EtOH (200 rﬂ%} and heat ed under

stirring until iBeeingsedient iln BreeqiNarmaceulicarhgompaakiopr BHUBE RERSENT | t er ed,
washed wi th Et Gl &ipi rﬁ‘%ag/ %tﬂ H 5%@'@&?{9@%&&#’8& ofl KMRdwn fagtors, for

N- (2-i odo-4-nitrophenyl t hyl sul fon anesufl f onam de (32 g) which
was used in then$tahbe\ﬁhegym@aéﬂlmswtDPCtmtreatwi the sheeritywafitheciseass. 201H
NVR ( DMBO- 3 1 d 48,
2.34 Hz, (%&% %Qg%iydw%jg% %‘Bth%zpétfe% i 833556 f&mh) theBctfoserdutd o8-

Toam xt ur econt aadmimittidni, too ndmber rafpdelyyddmidistrations and the efficacy of

(et hyl sul f ony t hanesul fonam de (31 g;: 7 1) in, EtQ 230 wat er
(115 m) and Li %@S&n @@pﬂ%&)Ofvéf@%?d&'idmeF el PBIMUBE a3 r e was
refluxed for 2 RQgype, eatsh%n@%baﬁewert@mﬁrhb@rmea BEOR, sKilleR! imahy et

evapor at ed under reduced pressure. NH4Cl (saturated sol ution, 250 m) was

added and the m xbyRiealyas the | ﬁm@nanpﬂcqnp@um@woéofqra*% eth) praPEda The

0% LSO, ALY B 35BN, et

hydrate, solvate or polymorphic form thereof, and at least one

pharmaceutically acceptable inert ingredient in the pharmaceutical

composition of the present invention will be such that it provides a level

of administration of between 0.0001 and 100 mg/kg/day and even more
30 preferably between 0.01 and 10 mg/kg/day.




30used in the follow ng reaction without any further purification. - 28 -
1H NV\R (DVMBO-d) 3.01 (s, 3 H; 7.41 (d, J=9.06 Hz, 1 H); 8.10 (dd, J=9.21,
2.78 Hz, 1 H; 8.53 (d, J=2.92 Hz, 1 H); 9.55 (br. s., OH). To a m xture
cont ai ning N-(2-iodo-4- nltrophenyl)rret hanesul fonam de (13.5 g; 39.5 mmol),
triethylamne (17.9 m; 129 mmol ), 5 ethynylcycl ohexane (8.55g; 79 mmol)
in DVF (60 m ), Cul (1.5 g; 7.9 mmol ) and

di chl or obi s(tri phenyl phosphi ne) pal | adi ung$L) [CA 2(PPh3)2Pd] (2.77 g; 3.95
mmol ) were added. The reaction mxture was | eft under stirring at 70C for
18 hours. After cooling to roomtenperature, EtOAc (100 nl) was added, the

i norgani c precipit,at ) |tered of f.and.th S 0 r nsferred
into a separatin 'Faﬁ}‘nwﬁ ha%%‘??éﬁ'cak Qﬁ“%ﬁh@%?f]tggt@%g%@dmggﬁ '{‘(9%

200 m) and watres r(e%esséﬁ:lg) rideld toTdentaingwei @tpb@ﬂoumasofdheetmnmwnd\laﬂsm

t he sol vent was renpved evaporat on. under reduc S The

obt ai ned cr ude BFBdEcH) Wﬁge dhg sl ¢ %we(a@gw?tdﬁﬁ‘vilengﬁ $5yé‘i‘ws O

2- cycl ohexy1- 1- f 1H NMWR
( Dl(\:/ég 21§;<y1 14a(dmﬂwa%6h d?%yéwra%ﬁéf Gbééé()oflﬂﬁe' mmcg%ﬂgen e@}noposmon iy

3.08 - 3.275( mOfIh(HPfeS}?MGn\(@tIOB H) 6 87 (s, 1 H) 8.09 (d, J= 9 10 Hz, 1

; 8.17 (dd, J 0 a
Is_?)l ution E:ontal n?l;]%eg y(%gf xy%(- -( Cég onyMn éf toIe (5.8

g; 18 mol) i n ifEnt{dsOmal )oe n)repeedmaqdcafdmgrtouﬁcmmqms tt@t(aramald{nmrbn in

for 18 hour s, 1 REREBACEH D oo b hpEp el St et i orhBSehoac (50

m ) were added d,gmummmrln(zgs.gh@tnmhewme 25 transferred into a separating
funnel, the organic Iayer separ at ed dried oqver nd t he sol vent

was renmovedOby  evEpbeXeMpes ol fqll@au@ga/ep,tgsfg[}p@r "m}%éraiteeébﬁdgv%téorburl fied

by flash chrongjauaphywelers|imithsy igel (n-hexane/ EtOAc , n-hexanel00-n0% to
gi ve 2-cycl ohexyl- 5- ﬁ?{\ftvro 1Hi mo le (3.2 g), which was used wi t hout any

further 30purification. - 29 - 1H NVR (DVBO46) 1.12- 1.58 (m 5 H);
1.64- 1.87(m 3 H); 1.95 - 2.12 (m )U)\ /- 2.85 (m 1 H,; 6.41 (d,
J=1.98 Hz, 1 H); 7.43 (d, J=8.92 Hz, 2 (dd, J=8.92, 2.31 Hz, 1 H);

8.43 (d, J=2.31 Hz, 1 H); JF!reﬁﬁre(tlbn ofsnterrﬂne&l)ate Ed'mpauedﬁ ution of
2- cycloheX\é -5-nitr I 1., 20..5 , m
hydri de (50% suspe

under stirring forg §%dlﬂtmiﬂ@ﬁz ahh@cﬁL3et§rbydo BQﬂﬂrﬁk@yr(cﬂn@ *mz g %%&mmyhr) in DMF
(10 mM) was added dropw _se eutlng mxture ié{i n&grg
was

stirring at rooﬁﬁf‘tygﬁ%lé? i 423dml)1é°d(‘1l (REumg, Orhe rp

poured - NaHOGR,(ipAbUsAhGTlefaLud on(Dl@PpmT) e stgrre@ 591 3Anmnut es.
The solid was red under vacuumto give

2-cycl ohexy1-1- Cblsbpro[:’édammedmﬂ-’l- gndol rem(oi) &ng) Cuwh(22hm@a8. ldseaekl wetit any

further purific

157, 05 ro, 28 1ydodeRtds g s i Romyputbueh (2o, 78 ATl

2. a? (m 1 (szd wag&dded d}eﬁswﬂs@ blzer 22!5)h0U&sSZh(asrmx1urbl)thu§s’ cﬁﬂanhdd Wa@ 06 Hz,
1 7.96 J=9. 06,

suspensi on of fét%@apad@@ww ”@f%g%rﬁ%ﬁ? tp% rggdg?%qﬁﬂed(%qye ]t"ﬁe§ol ution
of 2-cycl ohexylgiih ethpk-5-nitro-1Hindole (4.8 g; 18 20 mmol) in 95

et hanol (100 m ) was added and the m xture underwent hydrogenation in a
Parr hydr ogenat orAitgpevamraken of gie 20IMedh dhe TeEidv@ syaguUniies! PY COBI®Y under

vacuum ¢ hr ouah GbhtRedGphETVaIL BefBAbNShoRINY D S0hYSBO:BBRGAN od L0

gi ve crude am ne ( whi ch was
wi t hout any f urd-héro- ﬁt(phénydathyml)pmmfﬂaame)ps(yefh@s§0&d"242 18 GO/ M5 (M 1-

mz =242. 2- phy th f
2- |Zodo 4- n?% roaﬁl ?Pﬁlefcgﬁa %9% %20(%7?#1?&%% 0?6 r(re ane |1q_|n)jo
been added under 43t(AR bhoABB'edRYdraNP RS 119 (BBhbf AABE systen), 2Hp 5.85s

m xture, a sol utlon of t hanesul phonyl 30chloride (0.98 mi, 12.7 nmol) in
di chl or onet handPgp2 H0)21[=’1T§ Sbﬂg




- 30 - added dropwi se, very slowy and in an ice-bath. The m xture so
obt ai ned was |l eft under stirring at roomtenperature overnight. The day
after, the reaction m xture was neutralized with a saturated agueous
solution of NFI4Cl. The organi c phase was separated, and, after 5
evaporation of the solvent, the residue has been washed wi th ethanol and
filtered to give N (2-iodo-4-nitrophenyl)-N(nethylsulfonyl)-

nmet hanesul f onam de as yel |l ow sol i d. .

N- (2-i 0odo-4-nitrophenyl)-N-(nethyl sul fony?)rret hanesul f onam de: 1H NWR
(DVBO- db) : 873(d Jr 2.6 Hz, 1H); 8.29 (dd, J= 8.8,2.6 Hz, 101H); 7.93

d, Jr 8.8 Hz, t

(et han(r)l [wat er 2/ 1|ibct f8S'rlr‘fBe('Wéf§7 EﬁcPé’&aﬁ%urB geg%&fcpg(ﬂ@cﬁ)%ﬂ gng’o})mljngl)amm e
N-(2-i odo- 4- ni tarpRbess DMF (Fredingl saidticmnyt b- mte@mmsuyrfemwm)dgndm -¥5 g,
1.78 mol ). The reactlon m_xture was r ed for t After. cooling
at room t enper &WPE, (O f{k Ir &t BR).118 tzé( mdbgvaﬁe%'ﬁqeﬂoaww Vﬁm

NH4Cl and HC %Nrrl ﬁ'%? r@érhat@mpe\f‘@t%r@)\ﬁémnﬁega @ﬂgdé&ﬁaﬁél@%nﬂ’h@?@ was

extracted with et acetate (3x20 nl). The or ganl c sol vent was_ renoved by
evapor at i ng5undﬁm0i)e\da%@dd9¢i @@sﬂuth@ W@'Ql&l’f'éred for additional 1.5 days. To the

200 (2-1 odo- 4- AP ORIy Re RN A L Paay ) e tner Egdil, PR E3s) °"o o3

(br. s., 1H); &v@pbdred]intdaZséﬂmratblf& fuighel Otheddrgalv | er Bepardtedl, the 55 (d,

Jr 8.8, 1 3.14 3 Cut . (0.0 4 | i |

mral nt ai negi)l n cﬂPéf'ﬁ%fjér "g tﬁoéawh')ise’ﬁ%’& %06“%‘?“s€ &A%mﬁg%‘@)!ﬁgﬁ%'ﬁ% | adi um
di chloride (0. %rgani@. Iéyermméshed \Qlﬁn bhh@f(?lW’ﬂ]Uﬂ‘h@) (I'Hnebrgbnlc:?soﬂzenmmls) and
4-phenyl - 1- butyne (0.44 g, 3.4 was added to a sol

N- (2-i odo- 40 nirereyREmM ?W@é@é@ﬂﬂ@hé@ﬁ%d(@eésﬁre ﬁ”diwr‘ﬁlrﬁﬁ'gﬁj% Withydr ous
DVF (20 i) keFHurHl@ee(é/ eblhhﬁgemomfeﬁmb%geon £hea @%Etzmnme&bﬁé%w eft

under stirring overni nor ni fter coo , the reaction

30mi xture was paheR0%) mmmmﬁﬁwl{zz@emmtbylwmlh@ndrméf# RYTRlP[d for -
31 - sone hoursql A?fﬂﬁsﬁé filtration, a brown solid was recovered,
recrystallized Py hyl acet at e/ hexane 1:1, and then fromi PrO—V Et OH 9: 1.
The resi due vvas fH-NMi%tdCD@IQI 921 (d, J= 2.7 Hz, 1H); 8.71 (d, J= 2.7 Hz, 1H),

1- t hyl s 2= h e, 51- .

ot byl sul oL ”%%.(?f\ooél\%;?ep%aﬁﬁesﬁ%h% ot ”%% Yk 5% do):
§H)53 gdglJESZ (1(SH¥H§|ZD41 lftﬂkgjﬂzéQH%&Z% (8, 3H); Y1 (tSJ&ﬂz(rdsz ;bzt2l9 (m
ammoni um f [ uor i de°~ §CﬂBN=n 0®1§ﬁth2 ‘lnﬁ%kﬂﬁbﬁwwvésmt@d ’é@d@’gqq &30l ol U%/I on of
1- t hyl sul f 2 |
THI(Zm(ES ?/ﬂ )Su C)tr;bgﬂ'eact iﬁﬁgm '@e% y%x&%ﬁ%gé%&%sgunﬂyﬁéﬁ?mg) I‘I'Re
next norni ng a(ﬂﬂ@rml¢wb|hygirogdﬂate@acHu ehnm:mQxeevntm%epms@@lce of 1%, and

i th 1 1asn20nr SAEISPYERIIGH 201 TFensd b FRrsd M REu iS¢ =

90480% to gi V&)eartel‘f@r’@hbyéﬂﬁe cataryel bhd rnId@belvent evaporated to give crude

2- phenet hy1-5- t O d6) 8
1176 (br. 5. Ay e e gttrpron A Toastie G o2 1,

1H), 7.45 (d, %sed&N%dﬁzan Jfb‘}ther&anYCa%én . 34 (m 5H), 6.45 (s, 1H), 2.97-
3.15(m 4H) A 60% di s erS|ono mol ) was added to a

soI ution of 2-pheheNMR( DQ'I)r?)%HIdI ddél%H@dq’b67g39 s ot BBi system. (30
Th t t then,

1), e S UARL T £ i WS ATCeEt 30100510 80 mLutn Eten,

25 stirring oveﬁhh) a1 e, 3i—bp1n2f7€(tmb7rh15d1ie 3Hhe next norning, the mxture

was poured in HZQQIﬁfspr mlmremvmw)raniWol@rtztabm\mglr%mremepl tate
which was filt

net et h 5-nitro-1H.i ndol
2- phenet hy1- 1- Q'Er??yi)r%c t(?%sci‘ﬁ-es ‘é in Exan¥p|e fa) was used'iﬁxm;% 3b0 M,
DMSO-d6) S 8. 4@8& opQIbmrﬁldéﬂubBuséhﬂnstga@Bf (ddi@etr?é?}b = 2.34, 9.06 Hz, 1H),
7.62 (d, J33 9. 1H),

1 lsopropyl “2- (4 methylphenyﬁ r:r}j—mtro 1H-pyrrolo[2,3-b]pyridine:




- 32 - 6.58 (s, 1H), 4.26 (q, J =7.31 Hz, 2H), 2.99 - 3.18 (m 4H), 1.25
(t, J =7.20 Hz, 3H) SnCl2 (1,2 g, 6,3 mmol) was added to a sol ution of
2- phenet hyl-1- ethyl-5-nitro-1Hindole (0.17 g, 0.57 nmol) in THE (50 ml).
The m xture 5 was kept under stirring at 70C overnight. After cooling, the
m xture was poured in H20, neutralized wth NaHCO3, and extracted with
ethyl acetate (3x50 nil). After evaporation of the solvent under reduced
pressure, the solid was purified on a chygmat ographi c colum using CHCl 3 as
el uent to give 2-phenethyl-1-ethyl -1Hindol-5-am ne. 102- phenet hy1l- 1- et hyl
-1H i ndol- 5- am ne: NVR (300 WMHz, DVMSO-d6) 37.25 - 7.37 (m 4H), 7.15

5 0, 0 g e (2t 8 b B 208 1 Y, 5

7. él Hz, 2H), h27|84L ABBEBS(\/B"[GI#F@H Bﬂ@(iﬁlH)J 4—7(7(é;g =6 .BHE, ]15’(2:12 4)5
2-benzv1l-1-et hy a The intermedi ate conpound r) was
prepared with 45 éﬂiégﬂf@ s“rrﬁwéaplzt%H {hat described for the internediate
conpound q) by usii-RgpRsgInetml hefyRmerg! ) 0--b9rdlo[2, 34 pyRtih-5-asiiead of

4- phenyl - 1- but yne. beﬁr%llzl e ¢! nl]'??g 1H- i ndol e: 201H NWR

%1 1}rret hanesulfon}q]1
(DVSO-d6): B.54 (H NMRQC Chaz, 7.851(d, & 17 HayIHhH. 27:3(%\6‘80(% BRj)systerss (m

5H); 6.53 (s - benz t |ndole:
e (DI\/(BO d%‘ﬂ” ﬁ‘@’ioﬁm %63'13%46% #58 (g, ﬁdh§1ﬂ} %?52( J=
8.9, 2.3 Hz, 1BH); 23:34(3(aH),J1=59 (9, J'—‘lFI)O Hz 84).(m 4H: 7.24 (m 251H): 6. 44
(s, 1H); 4.12 (s, 2@2 dol o 1H NVR
(DVBO-d6): 8.48 (W, : , =97 60 (d,
J= 9.1 Hz, 1H) ;3find0 (m 5H) '6.43 (s, 1H): 422(m "4H) 109(t J=7.2
Hz, 3H). 302- bé@Ileth -1H i ndol-5- am ne: -

(DVBO- d6) : 18. 22 (e @qyess'd@acrctzﬁd ghove B E%ammwa)esW@a usgd. §Xcez°t3thﬁrz 1H) ;

0,055 7, by g b o odgngl 5,98 (0. = 72
m no- 1 (3 trii slof-omyaiyeting)oxgpnetbyDhenid)Snaitio- tH-arotali13-blpsridieed

h I d d t
T horo- 4. i troheNvEndOnl A2 T Mnas el URB A i B2t Dl ot
room t enper at urze4d @AASOMA!m S&Ql@n’ﬂ reeHh); ITF@E(BB&‘.WAJ‘X BBOsydtehgut); Bfd2er

O o B e DB SRLE A B, Y L A B e B 0 v

further purifi @45%1 3Hh- ni t rophenyl hydr azi ne: Mz (APCl +) 154 (M) A
suspension in water (150 m) of 4-nitrophenyl hydrazi ne 23 mmol ) and
2- oxo- propi oni ¢ dc{Zmetitgyedute?-(¢-1etgy DD@OY'IHW PYRaS[4, fQ p‘ﬂ?ﬁ'ntﬁTder
stirring at ro%hgrrperature for 6 hours. The obtained precipitate was
filtered and washed to give the ethyl ester of the 2-[(4- nltrophenyl)-
hydrazono] pr opi GHEFNMERi(€DCl3): 7.82HA\MRE (DRBBzde)H); 17048 5AA, ofLWA'BB! 21- 8. 15

gf‘b 25 T2 G B0 PP 25 TeBPof AR Bysteth, 2% T0 @MU 2 B hif? (M
6.27 (s, 1H); 4.42 (t, J= 6.0 Hz, 2H); 3.68 (t, J = 6.0 Hz, 2H); 3.40 (bs,
1H); 3.17 (s, 3H); 2.40 (s, 3H).
d) 1-ethyl-2-(4-fluorophenyl)-1H-pyrrolo[2,3-blpyridin-5-amine

The process described above in Example 1a) was used, except that
25 1-ethynyl-4-fluorobenzene was used instead of 4-ethynyltoluene.
3-[(4-fluorophenyl)ethynyl]-5-nitropyridin-2-amine:
'H-NMR (CDCI3/CDs0D): 8.78 (d, J= 2.3 Hz, 1H); 8.24 (d, J= 2.3 Hz,
1H); 7.43 (m, 2H); 6.97 (m, 2H), 2.05 (s, 3H).
1-ethyl-2-(4-fluorophenyl)-5-nitro-1H-pyrrolo[2,3-b]pyridine




20Pol yphosphoric acid (PPA, 50 g) was added to a solution of ethyl ester of
the 2-[(4-nitrophenyl)-hydrazono]-propionic acid (6 g, 23 mmol) in toluene
(70 mM). The m xture was refluxed for 3 hours, then was cool ed at 0-10C,
and added with NH4Cl until pH 8-9. The mi xture was extracted wth ethyl
acetate (EtOAc), and then the solvent was renoved 25 by evaporation under
reduced pressure. The residue was purified by flash chromatography on
silica gel (n-hexane/Et0Ac, 80/20) and cpystallized with CH2C 2 to give the
ethyl ester of 5-nitro-1Hindole-2- carboxylic acid. Ethyl ester of 5-n
itro-1Hindol e-2-carboxylic acid: 301H NVR (DVBO-c16): 12.55 (s, 1H); 8.73

s, 1H); 8.14 (g, .G - , 1 k- , 1B ; 4. m
(2H) : D a1 a0 ?W%(?D@%An%?@ﬁgué%z%@ 2'5'33%%8,((%1‘/.‘ ?%;ﬁ%lg%c?:or - 6
(1.14 g, 4.28 qml2H)an@03mhf 2HEETORY,] BH); a8 ¢y By Hzbeblyj H89((8. 28 g,
12.82 mol ) were d@_gtoasolution of ethyl ester of

5-nitro-1Hi nd(ﬂ-%?ﬁ- )rboxyl ic 5 acid (2 g, 8.85 nmmol) in anhydrous

acetoni trile (50 nbphy|-2R8-flokspHhYRSH 28 pRNEdIPE-aipeur s.  Af ter
evaporation of .the sol vent under reduced pressure, water was added, and the

resul ting nbxt UHeNWIR (GREIACT &9 (8 th dAcHEof Dlef ARHEY 21k &2 &BofBti on of
th | t . , L [ 5 6h. i e f <
chr omat ogr aphy o STo B 1L 252 1605 D2HRE A, 2650 B ZHFERRNERTR, iy

ester of 5-nitrdz, BH)(triisopropylsilaniloxypropyl)-1Hi ndol e-2-carboxylic
acid: Mz (APCL.) 449 he, et hyl -
5-nitro-1-(triisoprcépy <t ; : s —C3 ~ w<rd (2.76
g, 6.2 mol) wagnidessol ved in a solution of KOH 15 5% in EtOH H20 1/1 (80

m) and left under stirring at roomtenperature for 16 hours. Ethanpl was
then evapor8t ed, doProResRHeqgidet akave EH%mQ 8) WASHRED exge Bﬁg? The

sol ution was thleéth%gltfﬁ(ﬁbéﬁbbéntz@ngt O And&hoRYaRPbAIMRIR Olvefdheusad vent
under reduced pressure, the solid was washed with n-hexane/di chl oronet hane

10/ 1 and fi | t eriegfead ofhveihymydiciuenmand iadeethqng.iresepttyeiM-si | an

b oDy L AR it kBBl sl RMe o
of 5-nitro-1-(tri HsHPMRACIDGCIEar.R8xidyr dpyAp- HE; i tidol &72- (Cavbokpl Hz, aci d

et r amet hyiTer orttrt PR 20 (48 S50 B2 Erafylob. Gk 38 HE A tae
triethyl am ne (9 2%, oH); 3269snBm);) in anhydrous acrylonitrile (14 n) was

kept under stirring at roomtenperature for 30 m nutes. iline (0.109 g,
1.175 mol ) was Zddle U@r@pf“ﬁf%‘)ﬁTQrWﬁQ?OXVﬁ&YM'W'LHVé"Qt}\%é’er'g?pcy”gi”‘ﬁo- 55C f or

about 3 hours, fpdethen diluted with H20 and extracted 30with ethyl acetate
(EtOAc). After evaporation of the solvent under - 35 - reduced Sressure,

the obtained sol i't-MMR (ePCHs):eB0Bydf Va2t Ohr bhit%ed &phgHon’ 40t7.¢@ (gel

(n- hexane/ EL0AC,, \5 /%p t.Q,\Qi4V, gthegy i i - .

5-nitro-1- ?Pri %s'@p 0 ykssiﬁ_' ni4l'ég7x pr‘jopéy?)rp-%&%é;o?%-(tz-‘j c%erI—c’%(’yAFiﬂé 36'1%?d: 5M z
(APCl+) 496 (M{)3H). A catal ytic anount of 10%d/C was added to a sol ution
of phenyl am i de o i Ll i i

-njtpo- 1 ( |||B{eopy|)-1l-|-indole-2-

carboxylic acid (O —B—65 +—vet 160 —and the m xture was
hydrogenated at 2% psdolfitn é22iphenyl-5Ttieomable (mepars b8 ldesceded 10 J hr ough

CeliteTMand the fi|trat s_evap und reduce ressure to give a

solid used w p@r@tcaﬁry- fﬁ?&@eﬁ@ﬁr gé‘%éi?@ogvéa% mﬁ]?bn‘?lcjgﬁ?@@ (gbm_l) wag.

?-Agg Q;) }16 gsz W@HQ%GE%W Et gg?e/xﬁhwyibtﬂmiﬂﬂ% enids obRAiMWakahasi d: Mz
ac?d'ed dropwise ethyl 4-bromobutanoate (3.3 g; 16 mmol) and the
resulting mixture was heated to 120 °C under stirring for 18 hours. After

cooling, the mixture was poured into water (500ml) and the crude
product was filtered, dried under vacuum to give ethyl 4-(5-nitro-2-
30 phenyl-1H-indol-1-yl)butanoate which was used in the following reaction




Preparati on of conpounds of the invention a) Exanple of a first variant of
the preparation process: 0Cl NG3 Rl 00(l) To a solution of a

5-ami no(aza)indole (111) (2 mmol) in 20 dichl oronmethane (10 nl) was added
triethylamne (2.2 mol), followed by dropw se addition of an acyl chloride
(1) (2.2 mol) dissolved in dichlorornethane (10 nml). Once the additions
were conplete, the mxture was left under stirring at roomtenperature for
20 hours. Water (50 nl) was then added apg-the organi c phase was separated
out and 25 dried over Na2SO4. The sol ution was evaporated under reduced
pressure. The crude product obtained was purified to give conpound of - 36
- formula (1) 2, 03, R1, Wand R2 have the neani ngs
gi ven above. QEﬁﬂh%P¥¥ﬁ?m21§gg§% Sarlant of the preparation process: NG
I \\>2 G N\ Rl FR- NMR‘S( 1IMBD)-(4)) 1.08 @, dutpénidzod Hbf, B8artuny azd)32hdol e

(3 1) and an d512 6 o8- (104 528 For o B o a8 e Mg 2ot | The

m xture was | efjl=7under, StHY: bi.&w (4, or H207. hmuns@z Trlme5Acm}pe'r8Q/(ﬁ JAR108 Blgi n was
then renoved 10 by filtration and shed with %{E&et ne (5 m). The
organi ¢ phaSes We)i-@8 ke nEP 2 Hid- G?éﬂz vi K S h§1 ildd- (1 ) and

stirred with Anbefd gsgrﬂ)%)épgi%ﬁl & {&.9paiC (67 g hewsSmmidl ; bE%AkIRMNol Was

repeated tw ce. The resin vvas renoved by filtration and the
sol uti on was ex(é@cmlatae@lunmsof %éﬁﬂﬁ@ﬁg@h&rw@ﬁ@d@bﬁndmﬂﬂamat%@‘%Qnrul a (1)

(1 whioh X Y & s SfanSH (10 ﬁPp)depara 8 {018 JTRATIRRIGhAPhabove,

c) Exanpl e of vari an on' pr r an inert
at nosphere, a beirioeangerderl rhydr()gerﬁﬁtldnmle) Pandhydrbgenaton iz 3@ )aisiydor e (111)
(0.45 mmol ) vvere di ssol ved in dichloronethane (8 ml) and di net hyl f or mam de
(0.8 m). APte* M@¥$ing the mixture stirring at room tenperature for 10

m nutes, PS-carboid pasittud @ak miltefed’@nder V&@suum through Celite to remove the
catalyst and the solvent evaporated to give crude ethyl 4-(5-amino-2-
phenyl-1H-indol-1-yl)butanoate which was used without any further
purification.

15 "H NMR (DMSO-ds) 1.09 (t, J=7.16 Hz, 3 H); 1.78 (quin, J=7.16 Hz, 2
H); 2.09 (t, J=7.16 Hz, 2 H); 3.92 (g, J=7.21 Hz, 2 H); 4.20 (t, J=7.31
Hz, 2 H); 6.44 (s, 1 H); 6.87 (dd, J=8.62, 2.19 Hz, 1 H); 7.14 (d, J=2.05
Hz, 1 H); 7.35 - 7.59 (m, 6 H); 8.08 (br. s., 2 H).
g) ethyl 3-(5-amino-2-phenyl-1H-indol-1-yl)propanoate

20 The process described above in Example 1f) was used, except that
ethyl 3-bromopropanoate was used instead of ethyl 4-bromobutanoate.
ethyl 3-(5-nitro-2-phenyl-1H-indol-1-yl)propanoate
"H NMR (DMSO-de) 1.02 (t, J=7.02 Hz, 3 H); 2.61 (t, J=7.31 Hz, 2 H);
3.88 (g, J=7.02 Hz, 2 H); 4.57 (t, J=7.16 Hz, 2 H); 6.83 (s, 1 H); 7.46 -
25 7.65(m, 5 H); 7.80 (d, J=9.06 Hz, 1 H); 8.08 (dd, J=9.06, 2.34 Hz, 1 H),
8.57 (d, J=2.34 Hz, 1 H).
ethyl 3-(5-amino-2-phenyl-1H-indol-1-yl)propanoate
'"H NMR (DMSO-ds) 1.05 (t, J=7.16 Hz, 3 H); 2.54 (br. s., J=7.50,
7.50 Hz, 2 H); 3.90 (q, J=7.02 Hz, 2 H); 4.36 (t, J=7.31 Hz, 2 H); 4.55
30 (br.s., 2 H); 6.24 (s, 1 H); 6.57 (dd, J=8.62, 2.19 Hz, 1 H); 6.70 (d,




- 37 - added. After leaving the reaction mxture stirring for 20 hours,
the resin was renoved by filtration and washed with dichl oronmethane (2 x 5
ml). The sol ution was evaporated under centrifugation to give conpound of 5
formula (1) in which X Y, Z 01, 02, G3, Rl, Wand R2 have the neani ngs

gi ven above. d) Exanple of a fourth variant of the preparation process: 10
To a solution of a benzoic acid (I1) (10 nmol) in dinethylformamde (40 m)
with stirring at 0C, thydroxybenzotriazoby(HOBt) (10 nmol) and

di cycl ohexyl carbodiimde (DCC) (10 mmol) were added. The mixture was |eft
under stirring at 0OC for 30 mnutes and a 5- 15ami no(aza)indole (I11) (9

nmol ) di ssol ved, i ne ) a he m xture was
| eft under sti 2@@? é)({fY)f Z%Q@T]ddsﬂ(f'qé @V@ 4'did§§g“tﬁe|_|l} room
terrpe(rjgt gre fom b&hWQSraﬂmEt@pﬁemlm,‘%r\mﬁ -y d st e, SN hy]grlr)chl oric ?cr dd
T 0 1o ol ve Tospses SEorabRbiope 1 Excl oy Vg, ehEbEneLs °F
Wand R2 have tdig I@BFBrHSécéléfé%a@Q@é@1ns¢éacﬁéﬁémbfﬁ4ibfromobufahbat/@rI ant of

t he preparation process - To a suspension of cesium acetate dried

under vacuufn overerﬁhldr{ﬁ ratmﬁmf@rrré gt indebiTyyliacef@t&: di net hyl acet ani de (DIVA)

3 n d - |

o1yt 1 phenyl phooiR SRVREDERY T DRy 9=ERR B S O R TR 235

mmol ) 5and an atylb. 1B, QeH{\bQOiedﬁ%:Orﬁﬁll-}z 1 H); Mré’&ﬁ {rond M)X?Gﬁddwas | ef t

mxture was coot S b o A Gl SRIE onERrkAl (Bd A WES Saded

and the resultibng mxture was filtered under vacuumthrough Celite. The
filtered oraanrc 10 sol uti on was tiﬁ}ns@grreg |nto a separating funnel. The
organi ¢ phdfe waStddRamiRer4rPReRY!c YHined-tyhaceipieed over Na2SO4 and

evapor at ed under 1rH3‘FLHKﬁR C@@ D, (1 They ﬂ@ﬂzd@eH gp r'fs' ez Hy04 @0
conmpound of fornmula g_'l w?f >é Cy@ ® I_gnd R\Z(qhave t he

meani ngs gi ven ol 218 h‘l) 4EZ<‘b|6§)I%"Bf6§5I §d1 rb‘ira§e79prdéba/r§t77or2 QR Hgg a
PL- FMP resi n: ;{hﬁoé%lp Ogﬁanpj_g fooII Hg Phase 5)2 ahi on by using

a preparative res nrs |ve Speci |c ‘reférence to nds of the
present inventiiph- Mdrrmthyhah’enabdivﬁ] -Preateinghéd-ieiol- @zmm groups are CH and
Rl is SO2RI, _and

Y, Z, W, R2 .an | have-t he S 0 ove.
Addi t i onal I'§, thﬁﬁ%PT%Sﬁgde&Hﬁ%&@b%%? ?E‘SEW%%%S&@ e?‘sgﬁ%ggre t he
starting conmpounghiBio-pf MdimetiRsBepaniing heydpoEfemnde Iy nisedningecalu o
internediate Al js first prepared in situ w thout separation fromthe

preparative resthyl 4-breggobutanoate
N,N-dimethyl-2-(5-nitro-2-phenyl-1H-indol-1-yl)ethanamine:

'H NMR (DMSO-de) 1.98 (s, 6 H); 2.41 (t, J=6.87 Hz, 2 H); 4.36 (t,
20 J=6.87 Hz, 2 H); 6.81 (s, 1 H); 7.45-7.65 (m, 5 H); 7.77 (d, J=9.06 Hz,
1 H); 8.07 (dd, J=9.06, 2.34 Hz, 1 H); 8.56 (d, J=2.34 Hz, 1 H).
1-[2-(dimethylamino)ethyl]-2-phenyl-1H-indol-5-amine:
'H NMR (DMSO-ds) 2.00 (s, 6 H); 2.38 (t, J=7.31 Hz, 2 H); 4.13 (t,
J=7.31 Hz, 2 H); 4.52 (br. s., 2 H); 6.23 (s, 1 H); 6.57 (dd, J=8.62, 2.19
25 Hz, 1 H);6.69(d, J=1.75 Hz, 1 H); 7.19 (d, J=8.48 Hz, 1 H); 7.35 - 7.58
(m, 5 H).
1) 1-(2-methoxyethyl)-2-phenyl-1H-indol-5-amine

The process described above in Example 1f) was used, except that
1-bromo-2-methoxyethane was used instead of ethyl 4-bromobutanoate
30 1-(2-methoxyethyl)-5-nitro-2-phenyl-1H-indole




Step (1): 159 of PL-FMP resin (0.9 mmol/g) in a solution 1% AcOH 5 in DW
(300 M) was stirred at roomtenperature for 2h. Then, N (4-

am no- 2-i odophenyl ) al kyl sul fonam de (54 mmol) and 11.5 g of sodium
triacet oxyborohydride (54 mmol) were added. PL-FMP Resin (manufactured by
Pol ymer Laboratories, UK) is an al dehyde-based resin suitable for
attachnment of am nes via reductive am nation. The 10 m xture was stirred
at roomtenperature for 24h, then the reggn was filtered and washed with
DVF (3 x 150 m), DM/ MeOH in a 1/1 volune ratio (3 x 150 m ), MeON (3 x
150 m), CH2C12 / MeONin a 1/1 volunme ratio (3 x 100 m), and CH2A 2 (3 x
100 mM). The resit Wﬁﬁ? fo4V 8 WU -2 mjt t gitve 18.3
g of resin (Al) V\}"llll C g&a@@ﬂgv%t%o Fq?:\ Z{35?urt §Ep3{r2?f2|‘lc ‘t%%ﬁl t Step
(2): 1.172 g ofJ=5e41 Kz( A1H); EO8B (syroH); Khéeﬁe@@ ¢al 5)H)w§r7é) @dded.GtoHa, i xture

i Gl o obi %.iﬁiﬁﬁﬁﬁ%&ﬁéﬁ%ﬁ?éﬁ J%’ |(5°’72§‘§Tg/0203‘€ﬁ2 h3)2Pd]mg(8f8

mol ) and 2 nl of1- z-mtwwmw)ez(o&énmmmdat&amm ure was heated at 70C

and stlrredfor 48 actlon uenched by cooling to room

t enper ature® THe4T és‘irﬂ‘”@/a%pf‘?'i‘ e?’éﬂ’da%' - a4ttt DVF (3 x 10 M), DWF /
H20 in a 5 95/5 1R ag n @dQQk tvahume
ratio (3 x 10 m )WDE/EH?:eéétde%Fﬂb?’%d(a@a@vm%OEx%Iéalfjlzoa( 30 é@p DMVF / H20

in a 50/50 vol yhehioaebhwan@-ana wasiysedinvstegpd of eify! ﬁqrowmmntanwéeH in a 50/50
volune ratio (3 x4 g}()&'ﬁ%@gw iﬁ xﬁﬁ%&%)%u?@ﬁné CH2C 2 in a 50/50 vol une

ratio (3 x 10 m) he resin Bl so 10far obtained,
was used wi t hout 1ahMMRn(DNSO1m@) QfOO:(HlehI 2855{1te¢1 39) HZ,. Z81)n# .45 (t

N, N- di i sopr,qpy! I _ I or| 1)

(C2) were ag Tyggéagjggé}wgﬁ %f‘]'?)e@ é%rs i’ %ﬁy ‘%ﬁ?n?ﬁ'fﬂ]m

m xture was stuagegtsa{z Mo . GTPEd, a1=l9©6f238418iﬁ1 Hbl€8158h!6 y€380 NBs!
filtered and washed with CH2C12 (3 x 10 m), CH2C12 15 DMF in a 1/1 volune
ratio (3 x 10 rh'), DI\/F (3 x10mM), DWW/ H20 in a 9/1 volune ratio (3 x 10
m), DMF (3 x 10 A{5_andiM2l t|0(3x10n1),IVEOH
(3 x 10 m), aed > HeoA ?”\@3“1”"'”98%&?2%*?? T 10 ). Ced? (3 x
10 ml). The resinH EIMRs(BlVfS@ dabﬂeﬁ&léﬁ3W&s2J§e(d} alvrl A8z, a?hiﬂ )f drdShér

purificati 2 4 ( | u

triethylsi ﬁgne %?t%#%? ‘T‘%%@D%I\/I in ﬁ} ad;%g‘] %@m and
stirred at roorhzenpigr@cor(d, I/@‘r.92541111nut),e7.20mé, Je&=5h Hmd ), I7t 8?2 ed’ &thd
washed with sol uti l[lof triethylsilane (0.15 M) in TFA/DCMin a 1/1

vol une ratio (E( § )The sol ution was evapor at ed under vacuumto give the

crude 25product trhqtz MﬁﬂumbhémﬂmwztmeM@@amt LM ikdRLG- Ia@nrm ve corrpound
(1) in which X W nd Kl have he neani ngs gvenaove

Exanpl e of reduct'[iLQ)ﬂ S@iUtMI%nBEQ‘\@FkP'ﬁ %@s@,tzﬁoﬁ mmgt) in IMF 100mt)1vyzgs‘r) A
5-am o a2 i erk 0 43 . TR Jk ASDlesh i@ b ool EL O

(3 m) and HC1 conc and the m xture
was refl uxed fatir@dndbrourThe redmt terepavasrei ihesr éﬂbromﬁeZ-BW@meatb@ﬁ@oured

bhase vas 11+ apd cort 8 Pren A Flesd ShEMNE, 47 Fhl Rt s 9o ©
evapor at ed undefeated us el@0pT@ esidee stirirg fnnmeoprsookftar cﬁoﬂlagnﬁtb wastupalr i fi ed
}Qg ﬁ;zg fﬁgpﬁgg/ﬁagégargqr pré %)gébgm\f\fhancpthe crude proc?lct was ﬁltered derléd Wand

25 under vacuum to give1-(2-methoxyethyl)-5-nitro-1H-indole which was

used in the following reaction without any further purification.
"H NMR (DMSO-ds) 3.21 (s, 3 H); 3.68 (t, J=5.26 Hz, 2 H); 4.43 {(t,
J=5.26 Hz, 2 H); 6.75 (dd, J=3.22, 0.58 Hz, 1 H); 7.62 (d, J=3.22 Hz, 1
H); 7.70 (d, J=9.35 Hz, 1 H); 8.02 (dd, J=9.06, 2.34 Hz, 1 H); 8.56 (d,
30 J=2.34 Hz, 1 H).




h) Exanpl e of preparation of acid fromthe corresponding ester: 15An
(aza)indol ester derivative (0.32 mmol) was dissolved in a solution of

THF/ EtOH in a 1/1 volunme ratio (3 m), then a solution of NaOH 1N was added
(1.2 M) and the m xture was stirred a roomtenperature for 3 h. The
organi ¢ sol vents were renoved under vacuum and 1N HC1L 20 solution was
added until precipitation of acid. The product was filtered, washed with
wat er and dri ed under vacuumto give comppund of formula (1) in which X Y,
Z, Gl, &, &3, n, Wand R2 have the neanings given above. - 42 - 0
Exanpl e of a sixth variant of the preparation process: (\M(I) 5 In

[ nert atmspher e s DENZ0L &gl el (hbhol Qi eBLyc TR (AGEP aRBlh and

triethylamne (O e Boen sSOl Ved 'I'ii ‘ahhydrous acetonrtrile (3
m). After hawd\@rrhlght at heO?ﬁ)>(71$rg B&demoigtlnrNJr\hglrmthylaoeiamadpe(EmﬂAl,re for

30 ni nut f th Q
aceton trife (3t AAEOHaR ferbaRREooRRe s L B oA sl st o
stirring at rogng. gm%ébufr@hfag% gﬁoémmé (118 dirhol et (Rirb&thbiRPeta

extracted with ethyl acetate After evaporation of the so?vent

under reducéd praé®utid;ingdole (¢ ﬁ]i?ﬂ@‘@@l) ﬁﬂd('b‘oﬁé’ iPoleazepeda-d¥ssol ved
in MeOH (15 m )yq l%pn&qﬁe solution. HC 2N (2.5 m) has 15 been added, and

the m xture has been 1eft at roomtenperature for 3 hours. The sol vent has
been then evapor athedraactien mistiue ehplefisgdes stiginp ahé4e eSi vigerdirs§dived i n

bW and vashed i LloRe 2 3leedotal Urhanaal heHKKE. 1 86t BGodaRprgblen of

t he organic sol esidu éen purified he” conpound (1)
where Y, Z, Gl tefaperatore, @crﬂ@bm/eﬂhame ‘Teamil ) ngas adde«tahddhahmxtm,reWUS an

am di c bon R2 is a rou unds of the present
i nvention 390\/\/@ t?\'n?glwaé; %!Uvﬁ gcq%ﬁéhrﬁvaﬁ(ﬁ@e In Table 1 the

fol owi ng abbrevi@id Qjrgamict BoﬁJltIanWalsOWaﬁgfem%@mlrﬁlﬁS aars@ﬁuﬁeﬂmg funnel,
25Purification A=Crystallization Purification B=Flash c rorratography on

silica gel PuriWaswd with Uﬁ@r(@ﬁiér@ﬂ“l?/énqj-lﬁ['@d(@VeBNadé@mr ep. Cl8; -43- 5
lam 30 x 150 mmyrfd QAcHRE Wivet 8haL Gemoved by evaporation under reduced

pressure and the residue was purified by flash chromatography on silica

15 gel (n-hexane/EtOAc, n-hexane100->60%) to give 2-(4-fluorophenyl)-1-
(2-methoxyethyl)-5-nitro-1H-indole (0.9 g), which was used without any
further purification.

"H NMR (DMSO-ds) 3.05 (s, 3 H); 3.53 (t, J=5.33 Hz, 2 H); 4.41 (4,
J=5.41 Hz, 2 H); 6.83 (s, 1 H); 7.32 - 7.44 (m, 2 H); 7.62 - 7.73 (m, 2 H);

20 7.79 (d, J=9.21 Hz, 1 H); 8.06 (dd, J=9.06, 2.34 Hz, 1 H); 8.57 (d,
J=2.34 Hz, 1 H).

To a suspension containing 2-(4-fluorophenyl)-1-(2-methoxyethyl)-5-
nitro-1H-indole (0.9 g; 2.9 mmol) in ethanol absolute (100 ml) was
added stannous chloride dihydrate (3.3 g; 14.6 mmol).The reaction

25  mixture was left under stirring at 75 °C for 48 hours. The mixture was
then cooled to room temperature, the solvent partially evaporated under
reduced pressure and poured in water (100 ml) and ice. NaHCOj3;
(saturated solution) was added to pH 8 and the mixture was left under
stirring for 20 minutes. The solution was transferred into a separating

30 funnel, and extracted with ethyl acetate (2 x 50 ml). The organic phases




Hex=Hexane MeOH=Met hanol 5Et OH=Et hanol CH3CN=Acetonitrile H20= Water
HCOOH=For m ¢ aci d i PrOH=l sopropanol 10Pr20=Propyl ether - 44 - NWR (300
MHz) 1H NWR (CDCI 3): 8.41(d, Jr 2.4 Hz, 1H); 8.32 (d, J= 2.4 Hz, 11-1);
8.19 (s, 1H); 7.74 (m 1H);7.50-7.20 (on, 7H); 6.42 (s, 1H); 4.34 (q, J=
7.2 Hz, 2H); 2.42 (s, 3H); 1.27 (t, J=7.2 Hz, 3H). 1H NWR (CDCl 3): 8.405
(d, J= 2.4 Hz, 1H); 8.30(d, Jr 2.4 Hz, 1H); 8.00 (s, 1H); 7.83 (in, 1H;
7.50-7.20 (on, 7H); 6.37 (s, 1H); 4.67 (ept. J = 6.9 Hz, 1H), 2.43 (s, 3H;
1.69 (d, J.: 6.9 Hz, 6H). 1H—NI\/R(CD013) 8.45(d, J= 2.1 Hz, 1H); 8.34 (d,
J= 2.1 Hz, 1H); 813(bs 1H); 7.79 (m 1H); 7.55-7.20 (om 7H); 6.46 (s,

9, U B Bt tned oo P Shanirofitlrad s bt Pyl 2, £2
8.07 (s, 1H); 72%800iml) abd)driell G@&rNIHR. m 7H), 6.45 (s 1H); 4.34 (q, J=
6|9 :;%’ 2H; 1.28 {1 organ(?c Lavert Was removgwgg *svaporation Gnabr vdoulea ' @ &
pressure and the residue was purified by flash chromatography on silica
5 gel (n-hexane/EtOAc , n-hexane100->60%) to give 2-(4-fluorophenyl)-1-
(2-methoxyethyl)-1H-indol-5-amine (0.7 g), which was used without any
further purification.
'H NMR (DMSO-ds) 3.07 (s, 3 H); 3.51 (t, J=5.70 Hz, 2 H); 4.18 (t,
J=5.85 Hz, 2 H); 4.53 (br. s., 2 H); 6.22 (s, 1 H); 6.56 (dd, J=8.62, 2.19
10 Hz, 1 H); 6.69 (d, J=1.46 Hz, 1 H); 7.22 (d, J=8.77 Hz, 1 H); 7.30 (t,
J=8.92 Hz, 2 H); 7.59 (dd, J=9.06, 5.55 Hz, 2 H).
n).3-(5-amino-2-phenyl-1H-indol-1-v)propyl acetate

To a solution containing ethyl 3-(5-nitro-2-phenyl-1H-indol-1-
yl)propanoate (prepared as described in example 1g) (2.1 g; 6.2 mmol)
15 in THF (20 ml) sodium borohydride (0.98 g, 24.8 mmol) and EtOH
absolute (25 ml) were added; the reaction mixture was left under stirring
at room temperature for 18 hours. Then water (5 ml) and HCI 2N were
added to pH 6. The solution was transferred into a separating funnel,
and extracted with ethyl acetate (2 x 50 mi). The organic phases were
20 combined, and dried over Na SQOs. The solvent was removed by
evaporation under reduced pressure and the residue was purified by
flash  chromatography on silica gel (n-hexane/EtOAc, n-
hexane100>70%) to give 3-(5-nitro-2-phenyl-1H-indol-1-yl)propan-1-ol
(1.5 g), which was used without any further purification.
25 'H NMR (CDCl3) 1.81 - 1.93 (m, J=6.58, 6.58, 6.43, 6.14 Hz, 2 H);
3.36 (t, J=5.70 Hz, 2 H); 3.50 (br. s., 1 H); 4.38 (t, J=7.02 Hz, 2 H); 6.69
(s, 1 H); 7.28 - 7.61 (m, 6 H); 8.06 (dd, J=9.06, 2.34 Hz, 1 H); 8.55 (d,
J=2.05 Hz, 1 H).
To a solution containing ethyl 3-(5-nitro-2-phenyl-1H-indol-1-yl)
30 propan-1-ol (2.2 g; 7.4 mmol) and triethylamine (1.24 ml; 8.9 mmol) in



.4 CD Co Monoi sotopic Mass 21:69 403.15 419.14 Purification (Hex/

Et OAc; hex 90440% (HS EtOAc = 8/2) (W9 = ovol9 rxeH 9 (HS EtOAc =

16i dwex3

c.i

10

15

20

25

30

-(tr c--ci Structural Formula \N.N. |\ ---HNO ,N,

- 26 -

CH.Cl, (20 ml), acetyl chloride (0.6 ml; 8.9 mmol) was added dropwise;
the reaction mixture was left under stirring at room temperature for 2
hours. Then water (20 ml) and NaHCO3 (saturated solution) were added
to pH 7. The biphasic solution was transferred into a separating funnel
extracted with CHxCl (2 x 50 ml). The organic phases were combined,
washed with brine (2x 100 ml) and dried over Na,SOs. The solvent was
removed by evaporation under reduced pressure to give 3-(5-nitro-2-
phenyl-1H-indol-1-yhpropyl acetate (1.5 g), which was used without any
further purification.

'H NMR (DMSO-ds) 1.79 (s, 3 H); 1.86 (qd, J=6.63, 6.43 Hz, 2 H);
3.75 (t, J=5.99 Hz, 2 H); 4.41 (t, J=7.16 Hz, 2 H); 6.85 (s, 1 H); 7.47 -
7.64 (m, 5 H); 7.79 (d, J=9.06 Hz, 1 H); 8.08 (dd, J=9.06, 2.34 Hz, 1 H);
8.59 (d, J=2.05 Hz, 1 H).

To a suspension of 10% Pd/C (87 mg, 0.08 mmol) in 95° ethanol
(100 ml) a solution of 3-(5-nitro-2-phenyl-1H-indol-1-yl)propyl acetate
(2.76 g; 8 mmol) in 95° ethanol (200 ml) was added and the mixture
underwent hydrogenation in a Parr hydrogenator (Hz, 30 psi) for 4
hours.

The residue was filtered under vacuum through Celite to remove the
catalyst and the solvent evaporated to give crude 3-(5-amino-2-phenyl-
1H-indol-1-yl)propyl acetate which was used without any further
purification.

0) 2-(5-amino-2-phenyl-1H-indol-1-yl)ethyl acetate

The process described above in Example 1n) was used, except that
ethyl (5-nitro-2-phenyl-1H-indol-1-yl)acetate (prepared as described in
example 1h) was used instead of 3-(5-nitro-2-phenyl-1H-indol-1-
yhpropanoate.

2-(5-nitro-2-phenyl-1H-indol-1-ylhethanol

'H NMR (DMSO-de) 3.63 (t, J=5.85 Hz, 2 H); 4.32 (t, J=5.85 Hz, 2 H);
6.46 (br.s., 1 H); 6.83 (s, 1 H); 7.43-7.71 (m, 5 H);, 7.77 (d, J=9.06 Hz,

6/ 4
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8.44 (d, J = 2.1 Hz); 8.33 (d, J= 2.1 Hz); 8,10 (bs, 1H), 7.78 (m 1H),
7.65-7.10 (3 m 7H); 6.46 (s, 11-1); ); 4.44 (t, J= 5.7 Hz, 2H); 3.72 (1,
J= 5.7 Hz, 2H); ); 3.18 (s, 3H); 1H NWR (300 MHz, DVMBO de) 3.07 (s, 3 H
3.54 (t, J=5.61 Hz, 2 H 4.31 (1, J=5.45 Hz, 2 H) 6.52 (s, 1 H) 7.29 - 7.69
(m 10 H 8.03 (d, J=1.65 Hz, 1 H) 10.32 (s, 1 H 1H NWR (300 MHz, DM30- d6)
1.10 (t, J=7.27 Hz, 3 H 1.80 (quirt, J=%710 Hz, 2 H 2.09 (t, J=7.10 Hz, 2
H 3.93 (q, J=7.27 Hz, 2 H 4.25 (t, J=7.10 Hz, 2 H 6.54 (s, 1 H) 7.38-
7.65 (m 11 H 8.06 (d, J=1.98 Hz, 1 H) 10.33 (s, 1 H cv 4

1 H); 8.06 (dd, J=9.06, 2.34 Hz, 1 H); 8.57 (d, J=2.34 Hz, 1 H).
ethyl 2-(5-nitro-2-phenyl-1H-indol-1-yl) acetate
'H NMR (DMSO-ds) 1.70 (s, 3 H); 4.16 (t, J=5.26 Hz, 2 H); 4.57 (t,
J=5.26 Hz, 2 H); 6.83 (s, 1 H); 7.35 - 7.70 (m, 5 H); 7.81 (d, J=9.35 Hz,
5 1 H);8.09 (dd, J=9.35, 2.34 Hz, 1 H); 8.58 (d, J=2.34 Hz, 1 H).
p)_2-cyclohexyl-1-ethyl-1H-indol-5-amine

To a solution containing 2-iodo-4-nitroaniline (25 g; 95 mmol) and
triethylamine (43 ml; 312 mmol) in CHxCl> (250 ml), a solution
containing methanesulphonyl chloride (36 g; 312 mmol) was added

10 dropwise. The reaction mixture was left under stirring at room
temperature for 18 hours, then NH4Cl (saturated solution) was added
(250 ml). The biphasic solution was transferred into a separating funnel,
the organic phase was separated, dried over Na;SO4 and the solvent
was removed by evaporation under reduced pressure. The residue was

15  suspended in EtOH (200 ml) and heated under stirring until a yellow
solid precipitated. The crude product was filtered, washed with EtOH
(750 ml), and dried under vacuum to give N-(2-iodo-4-nitrophenyl)-N-
(methylsulfonyl)methanesulfonamide (32 g) which was used in the
following reaction without any further purification.

20 'H NMR (DMSO-ds) 3.68 (s, 6 H); 7.93 (d, J=8.77 Hz, 1 H); 8.29 (dd,
J=8.48, 2.34 Hz, 1 H); 8.73 (d, J=2.63 Hz, 1 H).

To a mixture containing N-(2-iodo-4-nitrophenyl)-N-
(methylsulfonyl)methanesulfonamide (31 g; 75 mmol) in EtOH (230 ml),
water (115 ml) and LiOH (9 g; 375 mmol) were added. The reaction

25  mixture was refluxed for 2 hours, then cooled to room temperature, the
solvent evaporated under reduced pressure. NH4Cl (saturated solution,
250 ml) was added and the mixture was stirred until a yellow solid
precipitated. The crude product was filtered and dried under vacuum to
give N-(2-iodo-4-nitrophenyl)methanesulfonamide (24 g) which was
30 used in the following reaction without any further purification.
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'H NMR (DMSO-ds) 3.01 (s, 3 H); 7.41 (d, J=9.06 Hz, 1 H); 8.10 (dd,
J=9.21, 2.78 Hz, 1 H); 8.53 (d, J=2.92 Hz, 1 H); 9.55 (br. s., 0 H).

To a mixture containing N-(2-iodo-4-nitrophenyl)methanesulfonamide

(13.5 g; 395 mmol), triethylamine (17.9 ml, 129 mmol),

5 ethynylcyclohexane (8.55g; 79 mmol) in DMF (60 ml), Cul (1.5g; 7.9

mmol) and dichlorobis(triphenylphosphine)palladium(il) [Cla(PPhs).Pd]

(2.77 g; 3.95 mmol) were added. The reaction mixture was left under

stirring at 70°C for 18 hours. After cooling to room temperature, EtOAc

(100 ml) was added, the inorganic precipitate was filtered off and the

10  solution was transferred into a separating funnel and washed with
NaHCOs (saturated solution, 3 x 200 ml) and water (2 x 150 ml). The
organic phase was dried over Na;SOs, the solvent was removed by
evaporation under reduced pressure. The so obtained crude product
was crystallized (isopropylether) to give 2-cyclohexyl-1-(methylsulfonyl)-

15  5-nitro-1H-indole (11.7 g)

'"H NMR (DMSO-ds) 1.14 - 1.53 (m, 5 H); 1.62 - 1.93 (m, 3 H); 2.02 -
2.20 (m, 2 H); 3.08 - 3.27 (m, 1 H); 3.46 (s, 3 H); 6.87 (s, 1 H); 8.09 (d,
J=9.10 Hz, 1 H); 8.17 (dd, J=9.10, 2.05 Hz, 1 H); 8.52 (d, J=2.05 Hz, 1
H).

20 To a solution containing 2-cyclohexyl-1-(methylsulfonyl)-5-nitro-1H-
indole (5.8 g; 18 mmol) in THF (50 ml), tetrabutylammonium fluoride (
1M solution in THF; 18 ml; 18 mmol) was added dropwise. The reaction
mixture was refluxed for 18 hours, then cooled to room temperature.
Water (50 ml) and EtOAc (50 ml) were added, the biphasic solution was

25 transferred into a separating funnel, the organic layer separated and
dried over Na>SQs, and the solvent was removed by evaporation under
reduced pressure. The residue was purified by flash chromatography on
silica gel (n-hexane/EtOAc , n-hexane100->80%) to give 2-cyclohexyl-
5-nitro-1H-indole (3.2 g), which was used without any further

30 purification.
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'H NMR (DMSO-dg) 1.12 - 1.58 (m, 5 H); 1.64 - 1.87 (m, 3 H); 1.95 -
2.12 (m, 2 H); 2.67 - 2.85 (m, 1 H); 6.41 (d, J=1.98 Hz, 1 H); 7.43 (d,
J=8.92 Hz, 1 H); 7.92 (dd, J=8.92, 2.31 Hz, 1 H); 8.43 (d, J=2.31 Hz, 1
H); 11.66 (br.s., 1 H).

To a solution of 2-cyclohexyl-5-nitro-1H-indole (5 g; 20.5 mmol) in
DMF (100 ml) sodium hydride (50% suspension) (1 g, 20.5 mmol) was
added; the mixture was left under stirring for 30 minutes, then ethyl
iodide (2.5 ml; 30.8 mmol) in DMF (10 ml) was added dropwise and the
resulting mixture was left under stirring at room temperature for 18
hours. The reaction mixture was poured in NaHCO3 (saturated solution,
100 ml) and stirred for 30 minutes. The solid was filtered under vacuum
to give 2-cyclohexyl-1-ethyl-5-nitro-1H-indole (4.8 g) which was used
without any further purification.

'H NMR (DMSO-ds) 1.16 - 1.56 (m, 5 H); 1.29 (t, J=7.09 Hz, 3 H);
1.67 - 1.89 (m, 3 H); 1.80 - 2.05 (m, 2 H); 2.69 - 2.86 (m, 1 H); 4.28 (q,
J=7.16 Hz, 2 H); 6.52 (s, 1 H); 7.62 (d, J=9.06 Hz, 1 H); 7.96 (dd,
J=9.06, 2.34 Hz, 1 H); 8.45 (d, J=2.34 Hz, 1 H).

To a suspension of 10% Pd/C (380 mg, 0.36 mmol) in 95° ethanol
(50 ml) a solution of 2-cyclohexyl-1-ethyl-5-nitro-1H-indole (4.8 g; 18
mmol) in 95° ethanol (100 ml) was added and the mixture underwent
hydrogenation in a Parr hydrogenator (Hz, 30 psi) for 4 hours. The
residue was filtered under vacuum through Celite to remove the catalyst
and the solvent evaporated to give crude 2-cyclohexyl-1-ethyl-1H-indol-
5-amine (4 g) which was used without any further purification.

Monoisotopic mass = 242.18; GC/MS (M)" m/z =242.

q) 2-phenethyl-1-ethyl-1H-indol-5-amine

To a solution of 2-iodo-4-nitroaniline (1.02 g, 3.86 mmol) in
dichloromethane (10 ml), has been added under stirring triethylamine
(1.77 ml, 12.7 mmol). To this mixture, a solution of methanesulphonyl
chloride (0.98 ml, 12.7 mmol) in dichloromethane (2 ml) has been
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added dropwise, very slowly and in an ice-bath. The mixture so
obtained was left under stirring at room temperature overnight. The day
after, the reaction mixture was neutralized with a saturated aqueous
solution of NH4CIl. The organic phase was separated, and, after
evaporation of the solvent, the residue has been washed with ethanol
filtered

methanesulfonamide as yellow solid.

and to give N-(2-iodo-4-nitrophenyl)-N-(methylsulfonyl)-

N-(2-iodo-4-nitropheny!)-N-(methylsulfonyl)methanesulfonamide:

'H-NMR (DMSO-dg): 8.73 (d, J= 2.6 Hz, 1H); 8.29 (dd, J= 8.8,2.6 Hz,
1H); 7.93 (d, J= 8.8 Hz, 1H); 3.68 (s, 6H).

LiOH (0.21 mg, 8.9 mmol) in a mixture ethanol/water 2/1 (18 ml) was
added to a solution of N-(2-iodo-4-nitrophenyl)-N-(methylsulfonyl)
methanesulfonamide (0.75 g, 1.78 mmol). The reaction mixture was
refluxed for two hours. After cooling at room temperature, the reaction
mixture was neutralized with H>O, NH4Cl and HCI 2N, then ethanol was
eliminated, and the aqueous phase was extracted with ethyl acetate
(3x20 ml). The organic solvent was removed by evaporating under
reduced pressure to give N-(2-iodo-4-nitrophenyl)methanesulfonamide
without further purification.

N-(2-iodo-4-nitrophenyl)methanesulfonamide:

'H-NMR (DMSO-de): 9.53 (br. s., 1H); 8.59 (d, J= 2.2 Hz, 1H); 8.19
(dd, J=8.8, 2.7, 1H); 7.55 (d, J= 8.8, 1H); 3.14 (s, 3H).

Cul (0.06 g, 0.34 mmol) previously maintained in oven for at least 48
hours, bis(triphenylphosphino)palladium dichloride (0.2 g, 0.17 mmol),
triethylamine (1.1 ml, 7.82 mmol) and 4-phenyl-1-butyne (0.44 g, 3.4
added N-(2-iodo-4-
nitrophenyl)methanesulfonamide (0.6 g, 1.7 mmol) in anhydrous DMF

mmol) was to a solution of

(20 ml) kept under nitrogen atmosphere. The reaction mixture was left
under stirring overnight. Next morning, after cooling, the reaction

mixture was poured in H,O and ice (200 ml) leaving under stirring for
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some hours. After filtration, a brown solid was recovered, recrystallized
from ethyl acetate/lhexane 1:1, and then from iPrOH/EtOH 9:1. The
residue was filtered to give 1-(methylsulfonyl)-5-nitro-2-(2-phenethyl)-
1H-indole.

5 1-(methylsulfonyl)-5-nitro-2-(2-phenethyl)-1H-indole:

'H-NMR (DMSO-ds): 8.53 (d, J= 2.0 Hz,1H); 8.18 (dd, J= 8.4, 2.5,
1H); 8.10 (d, 1H); 7.29 (m, 5H); 6.91 (s, 1H); 3.52 (s, 3H); 3.29 (m, 2H);
3.05 (m, 2H).

Tetrabutyl ammonium fluoride (TBAF, 0.37 ml, 1.29 mmol) was

10 added to a solution of 1-(methylsulfonyl)-5-nitro-2-(2-phenethyl)-1H-
indole (0.25 g, 0.95 mmol) in THF (5 mi). The reaction mixture was
refluxed overnight under stirring. The next morning, after cooling, the
reaction mixture was poured in H2O, and kept under stirring overnight.
After filtration, the solid was purified with flash chromatography on silica

15  gel (n-hexane/EtOAc, n-hexane 90->80%) to give 2-phenethyl-5-nitro-
1H-indole.

2-phenethyl-5-nitro-1H-indole:

'H NMR (300 MHz, DMSO-d6) § 11.76 (br.'s., 1H), 8.42 (d, J = 2.31
Hz, 1H), 7.93 (dd, J = 2.31, 8.92 Hz, 1H), 7.45 (d, J = 8.92 Hz, 1H),

20 7.11-7.34 (m, 5H), 6.45 (s, 1H), 2.97 - 3.15 (m, 4H)

A 60% dispersion of NaH (0.5 g, 2.02 mmol) was added to a solution
of 2-phenethyl-5-nitro-1H-indole (0.16 g, 0.6 mmol) in DMF (30 ml). The
reaction mixture was kept under stirring for 30 minutes. Then, ethyl
iodide (0.15 ml, 1.9 mmol) was added, and the mixture was left under

25  stirring overnight at room temperature. The next morning, the mixture
was poured in HyO left under stirring overnight, obtaining a precipitate
which was filtered to give 2-phenethyl-1-ethyl-5-nitro-1H-indole.

2-phenethyl-1-ethyl-5-nitro-1H-indole:

'H NMR (300 MHz, DMSO-d6) 8 8.46 (d, J = 2.05 Hz, 1H), 7.97 (dd,

30 J=2.34,9.06 Hz, 1H), 7.62 (d, J = 9.06 Hz, 1H), 7.13 - 7.40 (m, 5H),




10

15

20

25

30

17-5 ?cr. Or < , /N (Ctao 10

-32-

6.58 (s, 1H), 4.26 (q, J = 7.31 Hz, 2H), 2.99 - 3.18 (m, 4H), 1.25 (t, J =
7.20 Hz, 3H)

SnClz (1,2 g, 6,3 mmol) was added to a solution of 2-phenethyl-1-
ethyl-5-nitro-1H-indole (0.17 g, 0.57 mmol) in THF (50 ml). The mixture
was kept under stirring at 70°C overnight. After cooling, the mixture was
poured in HoO, neutralized with NaHCOs3, and extracted with ethyl
acetate (3x50 ml). After evaporation of the solvent under reduced
pressure, the solid was purified on a chromatographic column using
CHCI; as eluent to give 2-phenethyl-1-ethyl -1H-indol-5-amine.

2-phenethyl-1-ethyl -1H-indol-5-amine:

'H NMR (300 MHz, DMSO-d6) § 7.25 - 7.37 (m, 4H), 7.15 - 7.25 (m,
1H), 7.11 (d, J = 8.48 Hz, 1H), 6.72 (d, J = 2.05 Hz, 1H), 6.53 (dd, J =
2.19, 8.62 Hz, 1H), 6.02 (s, 1H), 5.46 (br. s., 2H), 4.05 (g, J = 7.11 Hz,
2H), 2.81 - 3.15 (m, 4H), 1.18 (t, J = 7.16 Hz, 3H)

r) 2-benzyl-1-ethyl-1H-indol-5-ammina

The intermediate compound r) was prepared with a procedure similar
to that described for the intermediate compound q) by using 3-phenyl-
1-propyne (0.16 g, 1.4 mmol) instead of 4-phenyl-1-butyne.

2-benzyl-1-(methanesulfonyl)-5-nitro-1H-indole:

'H-NMR (DMSO-dg): 8.54 (d, J= 2,3 Hz, 1H); 8.17 (m, 1H); 8.08 (m,
1H); 7.35 (m, 5H); 6.53 (s, 1H); 4.37 (s, 2H); 3.37 (s, 3H).

2-benzyl-5-nitro-1H-indole:

'H-NMR (DMSO-dg): 11.74 (bs, 1H); 8.44 (d, J= 2.3 Hz, 2H); 7.92
(dd, J= 8.9, 2.3 Hz, 1H); 7.44 (d, J= 8.9, 1H); 7.32 (m, 4H); 7.24 (m,
1H); 6.44 (s, 1H); 4.12 (s, 2H).

2-benzyl-1-ethyl-5-nitro-1H-indole:

'H-NMR (DMSO-ds): 8.48 (d, J= 2.3 Hz, 1H); 7.98 (dd, J= 9.1, 2.3
Hz, 1H); 7.60 (d, J= 9.1 Hz, 1H); 7.30 (m, S5H); 6.43 (s, 1H); 4.22 (m,
4H); 1.09 (t, J= 7.2 Hz, 3H).

2-benzyl-1-ethyl-1H-indol-5-amine:
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'H-NMR (DMSO-dg): 7.22 (m, 5H); 7.04 (d, J= 8.5 Hz, 1H); 6.84 (d,
J=23 Hz, 1H); 6.59 (dd, J= 8.5, 2.3 Hz, 1H); 6.05 (s, 1H); 4.05 (s, 2H);
3.94 (q, J = 7.2 Hz, 2H); 3.22 (bs, 2H); 1.10 (t, J= 7.2 Hz, 3H).

s) 5-amino-1-(3-triisopropylsilanyloxypropyl)-1H-indol-2-carboxylic
acid phenylamide

N2H4*H.O (25 ml) was added dropwise to a solution of 1-fluoro-4-
nitrobenzene. The mixture was kept under stirring, at first at room
temperature for 3 hours, and then under reflux for 1 hour. After cooling,
the resulting precipitate was filtered and washed with H2O to give 4-
nitrophenylhydrazine which was used in the next reaction without any
further purification.

4-nitrophenylhydrazine: M/z (APCI") 154 (MH")

A suspension in water (150 ml) of 4-nitrophenylhydrazine (15 g, 23
mmol) and 2-oxo-propionic acid ethyl ester (12 g, 100 mmol) was left
under stirring at room temperature for 6 hours. The obtained precipitate
was filtered and washed to give the ethyl ester of the 2-[(4-nitrophenyl)-
hydrazono]-propionic acid. ’

"H-NMR (DMSO-dg): 10.45 (s, 1H); 8.21-8.15 (m, 2H); 7.42-7.36 (m,
2H); 4.28-4.15 (m, 2H); 2.15 (s, 3H); 1.36-1.22 (m, 3H).

Polyphosphoric acid (PPA, 50 g) was added to a solution of ethyl
ester of the 2-[(4-nitrophenyl)-hydrazono]-propionic acid (6 g, 23 mmol)
in toluene (70 ml). The mixture was refluxed for 3 hours, then was
cooled at 0-10°C, and added with NH4ClI until pH 8-9. The mixture was
extracted with ethyl acetate (EtOAc), and then the solvent was removed
by evaporation under reduced pressure. The residue was purified by
flash chromatography on silica gel (n-hexane/EtOAc, 80/20) and
crystallized with CH.Cl; to give the ethyl ester of 5-nitro-1H-indole-2-
carboxylic acid.

Ethyl ester of 5-nitro-1H-indole-2-carboxylic acid:

'H-NMR (DMSO-de): 12.55 (s, 1H); 8.73 (s, 1H); 8.14 (d, 1H); 7.62

1
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(d, 1H); 7.45 (s, 1H); 4.45-4.32 (m, 2H); 1.43-1.30 (m, 3H).

Anhydrous K:CO3 (2.36 g, 17.1 mmol), 18-crown-6 (1.14 g, 4.28
mmol) and 3-triisopropylsilanyloxypropyl bromide (3.78 g, 12.82 mmol)
were added to a solution of ethyl ester of 5-nitro-1H-indole-2-carboxylic
acid (2 g, 8.85 mmol) in anhydrous acetonitrile (50 ml). The mixture was
heated at 80°C for 4 hours. After evaporation of the solvent under
reduced pressure, water was added, and the resulting mixture was
extracted with dichloromethane. After evaporation of the solvent under
reduced pressure, the solid was purified by flash chromatography on
silica gel (n-hexane/EtOAc, 50/10) to give the ethyl ester of 5-nitro-1-
(triisopropylsilaniloxypropyl)-1H-indole-2-carboxylic acid: M/z (APCI")
449 (MH")

The ethyl ester of 5-nitro-1-(triisopropylsilaniloxypropyl)-1H-indole-2-
carboxylic acid (2.76 g, 6.2 mmol) was dissolved in a solution of KOH
5% in EtOH/H20 1/1 (80 mi) and left under stirring at room temperature
for 16 hours. Ethanol was then evaporated, and 1N HCI was added to
the solution until to pH 5. The solution was then extracted with EtOAc.
After evaporation of the solvent under reduced pressure, the solid was
washed with n-hexane/dichloromethane 10/1 and filtered to give the 5-
nitro-1-(triisopropylsilaniloxypropyl)-1H-indole-2-carboxylic acid.

5-nitro-1-(triisopropylsilaniloxypropyl)-1H-indole-2-carboxylic acid:

M/z (APCI") 421 (MH")

A  mixture of 5-nitro-1-(triisopropylsilaniloxypropyl)-1H-indole-2-
carboxylic acid (0.448 g, 1.065 mmol), O-benzotriazol-1-yl-N,N,N",N'-
tetramethyluronium tetrafluoroborate (TBTU) (0.478 g, 1.49 mmol) and
triethylamine (0.22 ml, 1.59 mmol) in anhydrous acrylonitrile (14 ml)
was kept under stirring at room temperature for 30 minutes. Aniline
(0.109 g, 1.175 mmol) was added to this mixture. The mixture was left
at 50°-55°C for about 3 hours, and then diluted with H,O and extracted
with ethyl acetate (EtOAc). After evaporation of the solvent under
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reduced pressure, the obtained solid was purified by flash
chromatography on silica gel (n-hexane/EtOAc, 50/10) to give
phenylamide of  5-nitro-1-(triisopropylsilaniloxypropyl)-1H-indole-2-
carboxylic acid:

M/z (APCI") 496 (MH")

A catalytic amount of 10%Pd/C was added to a solution of
phenylamide of  5-nitro-1-(triisopropylsilaniloxypropyl)-1H-indole-2-
carboxylic acid (0.323 g, 0.65 mmol) in MeOH (100 ml), and the mixture
was hydrogenated at 29 psi for 12 hours. The solution was filtered
through Celite™ and the filtrate was evaporated under reduced pressure
to give a solid used without any further purification.

Phenylamide of 5-amino-1-(triisopropylsilaniloxypropyl)-1H-indole-2-
carboxylic acid: M/z (APCI*) 466 (MH").

EXAMPLE 2
Preparation of compounds of the invention

a) Example of a first variant of the preparation process:
o

N
X Z\GI\> wery  CCh % I> “W—R2
Y z

an ()

To a solution of a 5-amino(aza)indole (lil) (2 mmol) in
dichloromethane (10 ml) was added triethylamine (2.2 mmol), followed
by dropwise addition of an acyl chloride (lI) (2.2 mmol) dissolved in
dichloromethane (10 ml). Once the additions were complete, the
mixture was left under stirring at room temperature for 20 hours. Water
(50 ml) was then added and the organic phase was separated out and
dried over NasSO4. The solution was evaporated under reduced
pressure. The crude product obtained was purified to give compound of

74-
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formula (1) in which X, Y, Z, G1, G2, G3, R1, W and R2 have the
meanings given above.
b) Example of a second variant of the preparation process:

0 Cl o

N 6, 3
3 3
H N /G3 N2 Amberlyst A21, CH,CH, \r/ | \>2 “W—-R2
X “ | >,—W—R2 —_— Gl y
+ 2§G N G, \
v R1
R1

Amberlyst 15, CH.Cl,

Y z y .
(1 (1) 0

To a suspension of 5-amino(aza)indole (lll) (0.9 mmol) were added
Amberlyst A21 resin (0.9 g) in dichloromethane (3 ml) and an acyl
chloride (l1) (0.28 mmol) in dichloromethane (3 ml). The mixture was left
under stirring for 20 hours. The Amberlyst A21 resin was then removed
by filtration and washed with dichloromethane (5 mi). The organic
phases were combined, diluted with dimethylformamide (1 ml) and
stirred with Amberlyst 15 resin (0.9 g) for 5 hours. This treatment was
repeated twice. The Amberlyst 15 resin was removed by filtration and
the solution was evaporated under centrifuge to give compound of
formula (1) in which X, Y, Z, G1, G2, G3, R1, W and R2 have the
meanings given above.

c¢) Example of a third variant of the preparation process:

H
(0] OH o N G, 3
HN G, 3 . ~ N\ 2
7 \ 2 PS-carbodiimide | W—-R2
X | W-R2 oo >
Gl X EENS N
+ EaS N CH,CI G} \
G; \ 2l -
R1
Y VA Y 7
(I (i) 0)

Under an inert atmosphere, a benzoic acid (1) (0.67 mmol) and a 5-
amino(aza)indole () (0.45 mmol) were dissolved in dichloromethane
(8 ml) and dimethylformamide (0.8 ml). After leaving the mixture stirring
at room temperature for 10 minutes, PS-carbodiimide resin (0.73 g) was




.. 7.24- 7.74 (m 11 H 8.05 (d, J=1.32 Hz, 1 H 10.33 (s, 1 H 1H NWR
(300M—|z DMSO-d6) 2.37 (s, 3 H 3.01 (s, 3H)687(s,1|—|)7.24(d,
J=7.60 Hz, 2 H 7.39- 7,65 (m 7 H 7.92 (d, J=8.92 Hz, 1 H 8.18 (d,
J=1.65 Hz, 1 H 10.60 (s, 1 H J=1.98 Hz, 1 H) 10.60 (s, 1 H) 3.21 (s,
3 H 6.66 (s, 1 H 7.42 - 7.61 (m 5 H 7.83 (d, J=9.25 Hz, 1 H) 8.04 (d,
J=1.98 Hz, 1 H 10.51 (s, 1 H C?C- N- I1?70, 0, 01 LOO4 .7r. <-- CO
cCO'- cc:. -1- -37-
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After leaving the reaction mixture stirring for 20 hours, the resin was
removed by filtration and washed with dichloromethane (2 x 5 ml). The
solution was evaporated under centrifugation to give compound of
formula (1) in which X, Y, Z, G1, G2, G3, R1, W and R2 have the
meanings given above.

d) Example of a fourth variant of the preparation process:

I\yw TI\Y—W &

(I ()

HOBt; DCC
-

X

(In

To a solution of a benzoic acid (ll) (10 mmol) in dimethylformamide
(40 ml) with stirring at 0°C, 1-hydroxybenzotriazol (HOBt) (10 mmol)
and dicyclohexylcarbodiimide (DCC) (10 mmol) were added. The
mixture was left under stirring at 0°C for 30 minutes and a 5-
amino(aza)indole (Ill) (9 mmol) dissolved in dimethylformamide (20 ml)
was added.

The mixture was left under stirring at 0°C for a further 30 minutes,
and then at room temperature for 18 hours. The mixture was filtered, 2N
hydrochloric acid was added to pH 2, and the precipitate thus formed
was filtered off and purified to give compound of formula (1) in which X,
Y, Z, G1, G2, G3, R1, W and R2 have the meanings given above.

e) Example of a fifth variant of the preparation process:

Os NGy &
. l JZGI? \r I\> -W-R2
R1
Y z

(Ivy

PPh3;CsOAc
Pd(OAC)2

+IWR2-‘————>

(V)
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To a suspension of cesium acetate dried under vacuum overnight at
140°C (6.02 mmol) in N,N-dimethylacetamide (DMA) (3 ml), under an
inert atmosphere, were added palladium acetate (0.017 mmol),
triphenylphosphine (0.067 mmol), 5-amino(aza)indole (IV)' (3.35 mmol)

5 and an aryl iodide (V) (3.68 mmol).

The reaction mixture was left under stirring at 140°C under an inert
atmosphere for 18 hours. The reaction mixture was cooled to room
temperature, dichloromethane (50 ml) was added and the resulting
mixture was filtered under vacuum through Celite. The filtered organic

10  solution was transferred into a separating funnel. The organic phase
was washed with H,O (2 x 50 ml), dried over Na;SO4 and evaporated
under reduced pressure.

The residue was purified to give compound of formula (1) in which X,
Y, Z, G1, G2, G3, R1, W and R2 have the meanings given above.

15 ) Example of solid phase preparation using a PL-FMP resin:

The following example of solid phase preparation by using a
preparative resin is given with specific reference to compounds of the
present invention wherein the above mentioned G1, G2, G3 groups are
CH and R1 is SO2R' and X, Y, Z, W, R2 and R' have the meanings

20 given above. Additionally, the following example comprises steps 1 and
2 to prepare the starting compound B1 of the process of the present
invention because intermediate A1 is first prepared in situ without

separation from the preparative resin.
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Step 1 > " H Step 2 @ H B1
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NH
. Ch_ 0
Step 3 X\é c2
Y z
0 W-R2

Q s N~a_ .
L /\—W & PR
N Step 4 o | o
Y H N
& P

Step (1): 15 g of PL-FMP resin (0.9 mmol/g) in a solution 1% AcOH
in DMF (300 ml) was stirred at room temperature for 2h. Then, N-(4-
amino-2-iodophenyl)alkylsulfonamide (54 mmol) and 11.5 g of sodium
PL-FMP Resin
(manufactured by Polymer Laboratories, UK) is an aldehyde-based

triacetoxyborohydride (54 mmol) were added.
resin suitable for attachment of amines via reductive amination. The
mixture was stirred at room temperature for 24h, then the resin was
filtered and washed with DMF (3 x 150 ml), DMF / MeOH in a 1/1
volume ratio (3 x 150 ml), MeOH (3 x 150 ml), CH>Cl2 / MeOH in a 1/1
volume ratio (3 x 100 ml), and CH2Cl, (3 x 100 ml). The resin was dried
under vacuum at room temperature to give 18.3 g of resin (A1) which
was used without any further purification.

Step (2): 1.172 g of resin (A1) (0.8 mmol, theoretical ) were added to
a mixture of DMF(10 ml), the B2 alkyne (5 mmoi), Cul (32 mg, 0.17

mmol), 58 mg of dichlorobis(triphenylphosphine)palladium(ll)

co



7.35- 7.65 (m 6 H) 7.76 (d, J=7.76 Hz, 1 H 7.86 - 8.04 (m 2K) 8.22 (d,
J=1.82 Hz, 1 H) 8.69 (ddd, J=4.87, 1.73, 0.83 Hz, 1 H) 10.59 (s, 1 H
/..db - t.Wm bh) (.14 - .0Z (111, .L 11) I.db (m 3 H 8.23 (d, J=1.98
Hz, 1 H 10.64 (s, 1 H (I, Jr (0 11Z, z FlI) ..1.Z( (Si 11) DQS, M /
10 - 1.L0 (m J=8.48, 4.38, 4.22, 4.22 Hz, 1 H) 7.31 (d, J=4.46 Hz, 4 H)
7.40 - 7.64 (m 5 H) 7.84 (d, J=8.92 Hz, 1 H) 8.05 (t, J=1.57 Hz, 1 H)
10.52 (s, 1 H 2mu - (Joun) okm Illygu.vv vti, 3K 8.22 (d, J=1.65 Hz,
1H 10.63 (s, 1 H -cr. LO 0 COCO Cj CV LC 10

[Cl2(PPh3).Pd] (0.8 mmol) and 2 ml of triethylamine (22 mmol). The
mixture was heated at 70°C and stirred for 48h.

The reaction was quenched by cooling to room temperature. The
resin was filtered and washed with DMF (3 x 10 ml), DMF / H2O in a

5  95/5 volume ratio (3 x 10 ml), DMF / H,O in a 90/10 volume ratio (3 x 10
ml), DMF / H2O in a 80/20 volume ratio (3 x 10 ml), DMF / H,O in a
50/50 volume ratio (3 x 10 ml), DMF (3 x 10 ml), DMF / MeOH in a
50/50 volume ratio (3 x 10 ml), MeOH (3 x 10 ml), MeOH / CH:Clzin a
50/50 volume ratio (3 x 10 ml), and CHxCl» (3 x 10 mi). The resin B1 so

10  far obtained, was used without any further purification.

Step (3): 1.38 ml of N,N-diisopropylethylamine (DIEA, 8.0 mmol) and
acyl chloride (6.5 mmol) (C2) were added to a suspension of resin (B1)
in CH,Cl, (10 ml). The mixture was stirred at room temperature for 18h,
then the resin was filtered and washed with CHxCl> (3 x 10 ml), CHxCl>

15/ DMF in a 1/1 volume ratio (3 x 10 ml), DMF (3 x 10 ml), DMF / H>QO in
a 9/1 volume ratio (3 x 10 ml), DMF (3 x 10 ml), DMF / MeOH in a 1/1
volume ratio (3 x 10 ml) , MeOH (3 x 10 ml), CH2Cl./ MeOH in a 1/1
volume ratio (3 x 10 ml), CHxCl2 (3 x 10 ml). The resin (C1) so far
obtained, was used without any further purification.

20 Step (4): The resin (C1) was added to a solution of triethylsilane
(0.15 ml) in TFA /DCM in a 1/1 volume ratio (15 mi) and stirred at room
temperature for 15 minute. The resin was filtered and washed with
solution of triethylsilane (0.15 ml) in TFA /DCM in a 1/1 volume ratio (5
ml). The solution was evaporated under vacuum to give the crude

25  product that was purified with preparative HPLC to give compound (1) in
which X, Y, Z, W, R2 and R' have the meanings given above.

g) Example of reduction of double bond in position 2-3:
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A 5-amino(aza)indole derivative (1 mmol) was dissolved in a solution
of EtOH (3 ml) and HCI conc. (1.5 ml). Then, tin (6 mmol) was added
and the mixture was refluxed for 6 hours. The mixture was filtered, the

5  solution poured in a 20% KOH solution (5 ml), and extracted with EtzO
(3 X 10 ml). Organic phase was filtered on Celite and dried over
Na;SO4. The sothion was evaporated under reduced pressure. The
crude product obtained was purified to give compound of formula (I') in
which X, Y, Z, G1, G2, G3, R1, W and R2 have the meanings given

10 above.

h) Example of preparation of acid from the corresponding ester:

(CH
Z

CHz)n

OH

15 An (aza)indolester derivative (0.32 mmol) was dissolved in a solution
of THF/EtOH in a 1/1 volume ratio (3 ml), then a solution of NaOH 1N
was added (1.2 ml) and the mixture was stirred a room temperature for
3 h.

The organic solvents were removed under vacuum and 1N HCI

20  solution was added until precipitation of acid. The product was filtered,
washed with water and dried under vacuum to give compound of
formula (1) in which X, Y, Z, G1, G2, G3, n, W and R2 have the
meanings given above.
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i) Example of a sixth variant of the preparation process:

X o] G
] jj l)TBTU TEA CH,CN 73
=3
( G & ‘Rt MeOHHCIZN NH
G G
Y/Q Z { 270 %
o/ CHs

HsC \
o 3 \
T o

HsC /TCH,
HaC

(I7) (V) ()

~

In inert atmosphere, a benzoic acid (1) (0.74 mmol), TBTU (0.86
mmol) and triethylamine (0.98 mmol) have been dissolved in anhydrous
acetonitrile (3 ml). After having left the mixture under stirring at room
temperature for 30 minutes, a solution of the compound (V) (0.61 mmol)
in anhydrous acetonitrile (3 ml) has been added. The mixture has been
left under stirring at room temperature for 3 hours, then diluted with H2O
and extracted with ethyl acetate (EtOAc). After evaporation of the
solvent under reduced pressure, the resulting solid (0.16 mmol) has
been dissolved in MeOH (15 ml). To the solution. HCI 2N (2.5 ml) has
been added, and the mixture has been left at room temperature for 3
hours. The solvent has been then evaporated under reduced pressure,
and the residue dissolved in DCM and washed with a saturated solution
of NaHCOs. After evaporation of the organic solvent, the residue has
been purified to give the compound (l) where Y, Z, G1, G2, and G3
have the meanings indicated above, W is an amidic bond, and R2 is a
phenyl group.

The compounds of the present invention shown in Table 1 below
were thus prepared. In Table 1 the following abbreviations with the

following meanings are used:

Purification A Crystallization

1

Purification B Flash chromatography on silica gel

Preparative HPLC (X Bridge prep. C18;

Purification C
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5 um, 30 x 150 mm)

EtOAC = Ethyl acetate
Hex = Hexane
MeOH = Methanol

5 EtOH = Ethanol
CHsCN = Acetonitrile
H20 =  Water
HCOOH = Formic acid
iPrOH = Isopropanol

10 Pr.O = Propyl ether
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as CV
1H) ;

7.71 (in,
Jr 8.5 Hz,

2H) ;

7.73 (m
(t, J

7.84 (6,

6.11 Hz,
(s, 1H),
Hz, 1H),
4.20 (t,

/1)---
"13 -HN O < (N
10. 21 (bs,
2H) ;
2H) ;
4. 47 (t,
NVR (300 MHz, DMSO-de) 310.53 (s,
2H),
= 5.28 Hz,
1H NMR (300 MHz, DMBO d6) 310.39 (s,
2H)
2.15, 8.75 Hz,

2H),

7.97 (d ThJa t%sgugfgd g}a%efl_lﬁ pogsl_%lg to eyagia(t?ghe g}t"ybltoiryf)ofp@a?ty\%

NH2 0 /0 13 \ HN'' ,OtH
CV CO CO CO CO - 53 - 1H NMR (DMSO-d5):
1H); 8.09 (s, 1H); 7.85 (d, J= 8,5 Hz, 1H);
7.59 (d, Jr 8.5 Hz, 1H); 7,49 (d, Jr 8.5 Hz,
7.31 (s, 1H); 7.11 (t, J= 8.5 Hz, 1H);
Jr 5.0 Hz, 1H); 3.41 (d, J= 7.5 Hz, 2H);
1H), 8590 (d, J = 1.98 Hz, 1H), 7.63 -
7.61 (m 4H), 7.27 - 7.41 (n, 3H), 6.53 (s, 1H), 4.89
4.20 (t, J = 6.28 Hz, 2H), 3.63 (q, Jr 6.17 Hz, 2H)
M(d J=1.98 H, 1H), 7.73 -
7.71 (m 5H), 7 = 8.92 Hz, 1H), 7.36 (dd, J
6.56 (s, 1‘71)V/trébﬁiﬂoghaldetnﬁtylle 1H), 4.21 (t, J =
O d6) 810. 60
8. 92

0
CcO 10. 41 (bs,

7.82 (n, 3H);
1H); 7.25 (t,
4.61 (I, Jdr 7.5 Hz,

1.91 (m 2H). 1H

7.45 -
1H)

7.54 -
11 1)
3.

7.26 ‘thg t@ét (clﬁ)ﬂwpo%ﬁﬁhs ?n 5B el ErodUdhonAfoﬁ@G‘Ez ahd=the 4elddtivitlH)

J= 6.11 Hz,
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relative to the productlon of PGFga The human pulmonary
adenocarcinoma cell line A549 was used, which is particularly sensitive
to stimulation with proinflammatory cytokines, for instance IL-1g, and, in
response to this stimulation, is particularly active in the production and
release of two prostanoids: PGE; and PGF,, (Thoren S. Jakobsson
P-J, 2000).

The cells were stimulated with IL-15 (10 ng/ml) and simultaneously
treated with the test compound for 22 hours in a suitable culture
medium (DMEM — Dulbecco's Modified Eagles Medium) enriched with
5% fetal calf serum and L-glutamine (4 mM final) in an incubator at
37°C and with a CO; concentration of 5%.
the amount of PGE; and PGFyq
produced and released into the supernatant were assayed using an EIA
kit (produced and sold by Cayman Chemicals, Ann Arbor, Ml, USA).

indomethacin at a

At the end of the incubation,

The comparative compound used was
concentration of 10 nM (Sigma-Aldrich), which is a non-steroidal anti-
inflammatory drug that inhibits in equal measure both PGE2 and PGF ..

The results, expressed as a percentage of inhibition of the production
of PGE, and of PGF, at a concentration of 10 uM, are given in Table 2,

in which "ia" (inactive) indicates an inhibitory activity of less than 20%.

TABLE 2
Compound % inhibition at 10 uM
PGE2 PGF2y
1 59 ia
7 76 ia
10 78 ia
12 78 ia
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( Es/ AcCEt

NJ cO CO.1- NN N zr Nu; -1- 482.45 COCOtocq CODN ,1- CO

al

C,

; Es 90466% ( Es/ AcOEt

noo

- Es 90460% (Es/AcOEt ; Es 90460% Co 1,0

o,T, -0
-55-

13 61 ia
21 69 ia
22 94 44
33 41 ia
34 83 44
35 88 13
36 40 ia
37 73 ia
38 42 ia

Indomethacin (10nM) 100 100

For illustrative purposes, Table 3 collates the plCso values of a

number of compounds of the invention, where plCso represents the

negative logarithm of the

ICs0,

which, in

turn, represents the

concentration of compound that inhibits the production of PGE2 or

PGF2, by 50% relative to cells that are stimulated but not treated with

the same compound.

In Table 3, "nd" means not determinable.

TABLE 3
Compound pICso
PGE, PGFoq
7 54 nd
10 58 nd
12 55 nd
13 5,1 nd
21 6,3 nd
22 5,8 4.6
34 5.6 nd
35 5.6 4.5
36 4.3 nd
37 5.2 nd
38 4.6 nd
Indomethacin 8,3 8,6
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EXAMPLE 4
In vivo biological activity

The test compound was evaluated in the model of acetic acid-
induced stretching in mice (Stock J.L.et al., JClin Inv 2001, 107:
325-331). This test makes it possible to evaluate the antinociceptive
activity of the compounds of the invention in a model of inflammatory
pain.

Female CD-1 mice weighing 25-30 g were used for the test. The
animals were treated intraperitoneally with the test compound
(0.1-10 mg/kg) suspended in methylcellulose (MTC). The control
animals were treated with the vehicle alone (MTC) via the same route.

30 minutes after the treatment, the animals received an
intraperitoneal injection of acetic acid (0.7 v/v in physiological solution,
16 ul/g of body weight) in order to induce inflammatory pain and to
check the effects of the test compound on the nociceptive response.

Immediately after the administration of acetic acid and for the
following 20 minutes, the number of stretches, which represents the
parameter for evaluation of the nociceptive response, was measured.

As reported in Table 4, the compound of the invention induced, in a
dose-dependent manner, a reduction in stretching in the 20 minutes
following the administration of acetic acid, compared with the animals

treated with MTC alone.

P20 -

TABLE 4
Treatment dose (mg/kg) N° of stretches % inhibition
Vehicle - 50+3.3
, 0.01 47+4 3 5.048.76
Compound 10 0.1 34+3.2 33.2+6.16
1 33+3.9 33.6+8.04
10 21+3.2 57.5+6.57




- 54 - EXAMPLE 3 In vitro biological activity The test used maekes it
possible to evaluate the inhibitory capacity of the test conpounds on the
production of PGE2 and the selectivity 5 relative to the production of
PGF2a. The human pul nonary adenocarci noma cell |ine A549 was used, which is
particularly sensitive to stinulation with proinflanmatory cytoki nes, for
instance IL-10, and, in response to this stinulation, is particularly
active in the productlon and rel ease of _gwo prostan0|ds PCE2 and PGF2,
(Thoren S. Jakobsson 10P-J, 2000). The cells were stinulated with IL*
(10 ng/ M) and sinultaneously treated wth the test conmpound for 22 hours
in a suitable culture nedi um (DVEM - 55§“§FEE3%$ Modi fi ed Eagl es Medi un
enriched with 5% fetal calf serum an ne (4 mMfinal) in an
incubator at 15 37C and w t Bercfd® bstaeentiselorns odPGE8 - At the end of

t he i ncubation, the anmount of PGEZ and P 2a p roducegﬁand rel.ease |nto t he

supernat ant were H¥sagedused meekas it posgikle ior syakale dhe EHag!thyO!

Chem cal s, Ann ) [ RIRRYUBH oS eBEmATH
i ndomet haci n atC%gl Ocnﬁcgﬁﬁtlpg%&%ﬁmﬁm% l)ﬁgrrg Al drich), \AhFTV%h |as a

non- st eroi dal antnan i lpfmiphoms oel dreigJ193dt thaihpfﬁf@@ﬂt'ﬁ”)éq@ﬁlreﬁ%tﬁ% bot h
PCE2 and PGF2a. r i on of
t he production &Zyg@@ %ﬁ@ ofégﬁ)@?ﬁggjéﬁﬁe@ Oﬁ f)Hrqqg% F?%dii&ﬁrpgfe gi ven
in Table 2, in %Egmhda" bééaiacbhdie'amsi; néh dGEeabmnaeanbpltoemaanfmatW}ty of

0 [0)
| ess than 20% 28TABLE .2 Conpound 91 nhibi.tiangat, 4%, BhM oREGRASRR 1 59

expressed in the A549 cells (MPGES-1) after a pro-inflammatory

10  stimulus.
The absence of inhibitory activity on PGE; in this cell model ensures
the selectivity of the compound compared with the enzymatic form
responsible for the production of PGE; in the presence of inflammatory

stimuli.
15 The results, expressed as a percentage of inhibition of the production
of PGE,, are given in Table 5, in which "ia" (inactive) indicates an

inhibitory activity of less than 20%. The reference compound used was
indomethacin at a concentration of 10 nM.
The compounds of the invention were found not to significantly inhibit
20 the production of PGE; owing mainly to the action of cPGES.

TABLE 5
Compound % inhibition
at 10 uM
PGE;
10 ia
12 ia
13 ia
22 ia
Indomethacin (10 nM) 100




ia 12 78 ia
36 40 ia 37

10
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55 - 13 61 ia 21 69 ia 22 94 44 33 41 ia 34 83 44 35 88 13
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CLAIMS

1. An (aza)indole derivative substituted in position 5, of formula (1):

H
0. N__G_ 3
;r Iy—W—Rz
X >
S ‘ =g N\
R1
\}
v 7

Formula (1)
in which:

X is a halogen atom or a (C-Cs)alkyl, trifluoromethyl, nitro, amino,
cyano, di(C4-Cs)alkylamino, hydroxy, (Ci-Cs)alkoxy, phenyl or (C+-
Cs)alkylphenyl group;

Y and Z, which may be identical or different, are a hydrogen or halogen
atom, or a (C4-Cslalkyl, trifluoromethyl, nitro, amino, di(Ci-
Cs)alkylamino, hydroxy, (C4-Cs)alkoxy, phenyl, COOH, (C4-Cs)alkyl-
COOH, (Cy-C3)alkenyl-COOH, COOR, wherein R is a linear or
branched (Ci-Cg)alkyl or hydroxyalkyl group, CONH,, SO>CHs,
SO,NHCH3 or NHSO2CHj3 group;

G1, G2, and G3, which may be identical or different, are a nitrogen
atom or a CH group;

R1 is a (Ci-Ce)alkyl, (Ca-Cr)cycloalkyl, (Ci-Ce)alkylOR', (CH2).NR'R",
(CH2):CONR'R",  (CH.).COR!, (CH2),COOR",  (CH2),OCOR),
SO,R!, (CH2).NR"SO:R!, (CH.):SO2R' group, optionally substituted
with 1 to 3 hydroxy groups, wherein n is an integer from 1 to 6, R'is
a (C-Cs)alkyl, or (Ci-Cs)alkylOH group, and R" and R", which may
be identical or different, are a hydrogen atom or a (C4-Cs)alkyl
group;

W is a ¢ bond, or a (C4-Ce)alkyl, (C2-Ce)alkenyl, O(C4-Cs)alkyl, O(Cz-
Ce)alkenyl, C(O)NH, (CH2),CO(CHy)q, or (CH2),C(OH)(CHz)4 group,




73 ia 38 42 ia | ndonethacin (10nM 100 100 For illustrative purposes,
Table 3 collates the pl C50 val ues of a nunber of conpounds of the
invention, where plC50 represents the negative logarithmof the IC50,
which, in turn, represents the concentration of conmpound that inhibits the
production of PGE2 or 5PGF2, by 50%relative to cells that are stinul ated
but not treated with the sanme conpound. In Table 3, "nd" neans not

det erm nabl e. TABLE 3 Conpound pl Cso PGE2.PGF2a 7 5,4 nd 10 5,8 nd 12 5,5
nd

wherein p and g, which may be identical or different, are an integer
from 0 to 3;
R2 is a phenyl, pyridine or (Cs-Cr)cycloalkyl group, optionally
substituted with 1 to 3 substituents, which may be identical or
5 different, represented by a L-M group, wherein L is a ¢ bond, or a
(C1-Co)alkyl, (Co-Ce)alkenyl, (Co-Ce)alkinyl, O(C4-Ce)alkyl, O(Cz-
Ce)alkenyl, O(C2-Cg)alkinyl group, and M is a hydrogen or halogen
atom, or a OH, CFs, NO,, CN, COOR", SO,NHR", CH.CONR'R",
NR'R" s0.RY, NHSO,R"Y, PORVRY, or OPOR"YRY group, wherein
10 R" and R", which may be identical or different, have the meaning
above, and RV and RY, which may be identical or different, are a
(C4-Cgs)alkyl group,
provided that
when G1, G2, and G3 are all a CH group, R1 is a (C4-Cg)alkyl or (Cs-
15 Cr)cycloalkyl group, optionally substituted with 1 to 3 hydroxy
groups, W is a ¢ bond, and the bond between the carbon atoms in
the 2 and 3 position is a double bond,
R2 is not a phenyl or pyridine group, optionally substituted with 1 to 3
substituents, which may be identical or different, selected from
20 halogen, (C+-Cs)alkyl optionally substituted with a hydroxy group,
trifluoromethyl, nitro, amino, di(C¢-Cs)alkylamino, hydroxy, (Ci-
Cs)alkoxy, COOH, COOR', S0,CHs, SO,NHCHs, NHSO,CHs,
PORVRY, OPORMRY, (Ci-Cs)alkyl-COOH, and (Cy-Cs)alkenyl-
COOH,
25 and provided that
when G1is N, and G2 and G3 are a CH group, R2 is not a divalent
aromatic group substituted with one L-M group represented by
O(C4-Cg)alkyl, O(C2-Cg)alkenyl, and O(C.-Cs)alkinyl group;
and the physiologically acceptable addition salts, stereocisomers,
30 enantiomers, hydrates, solvates and polymorphic forms thereof.




13 5,1 nd 21 6,3 nd 22 5,8 4,6 34 5.6 nd 35 5.6 4.5 36 4.3 nd 37 5.2 nd 38
4.6 nd | ndonethacin 8,3 8,6 '
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2. The (aza)indole derivative according to claim 1, wherein said X is
selected from bromine, chlorine, fluorine  (C4-Cs)alkyl,
trifluoromethyl, nitro, cyano and (C4-Cs)alkoxy.

3. The (aza)indole derivative according to claim 1, wherein said X is

5 selected from bromine, chiorine, trifluoromethyl and nitro.

4. The (aza)indole derivative according to claim 1, wherein said Y and
Z, which may be identical or different, is selected from hydrogen,
bromine, chlorine, fluorine, nitro, COOH, (C4-Cs)alkyl,
trifluoromethyl and (C4-Cs)alkoxy.

10 5. The (aza)indole derivative according to claim 1, wherein said Y and
Z, which may be identical or different, are selected from hydrogen,
bromine, chlorine, trifluoromethyl, nitro, COOH, methy!, ethyl,
methoxy and ethoxy.

6. The (aza)indole derivative according to claim 1, wherein said R1 is

15 selected from  (Ci-Ca)alkyl, (C1-Ca)alkylOR', (CH2).NR'R",
(CH2).CONR'R",  (CH2).COR!, (CH2).COOR", (CH),OCOR,
SO;R!, (CH2).NR'SO3R!, (CH2)sSO2R' group, optionally substituted
with 1 to 3 hydroxy groups, wherein n is an integer from 1 to 4, R'is
a (C4-Cs)alkyl or (C4-Cs)alkylOH group, and R" and R", which may

20 be identical or different, are a hydrogen atom or a (C;-Cs)alkyl
group.

7. The (aza)indole derivative according to claim 1, wherein said R1 is
selected from (Ci-Ca)alkyl, (C-Cs)alkylOR', (CH2).CONR'R",
(CH2),COR, (CH,),COOR", (CH2),OCOR!, SO,R,

25 (CH2),NR"SO.R!, (CH2),SO2R' group, optionally substituted with 1
to 3 hydroxy groups, wherein n is an integer from 1 to 3, R'is a
CHs, CoHs, CHoOH, a CoH4OH group, and R" and R", which may be
identical or different, are a hydrogen atom or a CHs, CoHs group.

8. The (aza)indole derivative according to claim 1, wherein said W is

30 selected from o bond, or a (C4-Cs)alkyl, (C2>-Cas)alkenyl, O(Cs-




- 56 - EXAMPLE 4 In vivo biological activity The test conpound was
evaluated in the nodel of acetic acid-induced stretching in mce (Stock
J.L. et al., J din Inv 2001, 107: 5 325-331). This test makes it possible
to evaluate the antinociceptive activity of the conpounds of the invention
in a nodel of inflammatory pain. Female CD-1 mce wei ghing 25-30 g were
used for the test. The animals were treated intraperitoneally with the test
conpound 10(0.1-10 ng/ kg) suspended in ngyhylcellul ose (MIC). The control
animals were treated with the vehicle alone (MIC) via the same route. 30
m nutes after the treat rrent, the ani mal s recei ved an intraperitoneal

i njection of aceti 7.V N _physi i 6 g of
body weight) in or(tcﬁé‘?’alii &?éé%ﬁklegglma 6@8" a@g—l# d@&Hfg}é’c %’(

effects of the te Cm%m@uﬂcbﬁgqummmmp\aadrcgwmolsenay be lideraidant el y
after the adm ni stratlon of acetic acid and for the follow ng 20 m nutes,

t he nunber of str&r&hfé%renWﬁrét?nr'BEﬁ%érﬁ’f‘%1tﬂ§ parameter for eval uation of
the nociceptivey reﬁ%p{b%%%m % H@r@\ﬁa‘!?v%%ccﬁ?dlhgwrdé?% ﬂnwﬁéFélﬁ s4id W‘ﬁ’s
| u

conpound of the inven ced, in a ose-dependent manner,

reduction if stretseidaiedifromhe bondyi eueeSH20ICblu r@"f@lb‘ daftni Q@zﬁhn on of
Treatment dose (kb Ckor SR E BT OI RN E o b ek AL e By P e mound
10 0.01 474.3 5. 98&hd&eirDp Bnd g, which may be identical or different, are an integer
from 1 to 2.
10. The (aza)indole derivative according to claim 1, wherein said R2 is

10 selected from phenyl, pyridine or (Cs-C7)cycloalkyl group, optionally
substituted with 1 to 2 substituents, which may be identical or
different, represented by a L-M group, wherein L is a ¢ bond, or a
(C1-Ca)alkyl, (C2-Ca)alkenyl, (Co-Cg)alkinyl, O(C+-Cs)alkyl, O(Co-
Cas)alkenyl, O(C2-Cs)alkinyl group, and M is a hydrogen or halogen

15 atom, or a CFs, CN, COOR", SO,NHR", CH,CONR'R", NR'R",
SO,R", NHSO,RY, PORVRY, or OPORRY group, wherein R" and
R" which may be identical or different, are a hydrogen atom or a
(C-Cs)alkyl group, and R" and RY, which may be identical or
different, are a (C4-Cs)alkyl group.

20 11. The (aza)indole derivative according to claim 1, wherein said R2 is
selected from phenyl, pyridine or (Cs-C7)cycloalkyl group, optionally
substituted with 1 substituent represented by a L-M group, wherein
L is a ¢ bond, or a CH,, CyHs, CH=CH, C=C, OCH,, OC:Hg,
OCH=CH, OC=C group, and M is a hydrogen or halogen atom, or a

25 CFs, CN, COOR'", SO,NHR" CH,CONR'R", NR'R", SO;R",
NHSO,R", PORVRY, or OPORVRY group, wherein R" and R",
which may be identical or different, are a hydrogen atom or a CHs,
C2Hs group, and R" and RY, which may be identical or different, are
a CHs or CaHs group. '

30 12. The (aza)indole derivative according to claim 1, wherein said W is a




343.2 33.26.16 1 333.9 33.68.04 10 213.2 57.56.57 - 57 - EXAMPLE 5

Selectivity between isofornms of AGES The test used nakes it possible to
eval uate the capacity of the compounds of the invention to inhibit the
production of PGE2 in a 5 human |ynphoma cell line U937 that

preferentially expresses an enzymatic isoform (cPGES), which is responsible
for the production of PGE2 under basal conditions, in the absence of

pro-inflammatory stinuli. This enzymaticgpormis different fromthe one
predom nantly expressed in the A549 cells (nPGES-1) after a
pro-inflammatory 10sti nul us. The absence of inhibitory activity on PGE2

inthis cell nodel ns res t sel ti oy 0 ((C8 wth
the enzymatic formM 89 oﬂglab{gglzf%r glﬂ"e\éf)cﬁ%)dtéﬂt gﬁ'd ER%EQ ﬁgpa sence of
I m;] I gnlmt or yf St Ih md[ﬂ’[logéﬁ’%r @US&?M%HGZWHI&XWl@ssie@uastltaep’esr cwhtoagena)j be
inhibition o e .production. o en

(i nactive) indi cat'&%”téﬁ@ ok 5Tt t?@/ P@‘ ﬁf pL dta]pziﬁ %%Hﬁﬁgweference
conpound used was @@ﬁgr@wﬁglm%Hacmoaﬁemm@nnzgfoulgp nM The

conpounds of the invention were folund not to si icantly inhibit 20 the
production &f PE&EThavazg)indelelderivetiveeceedingntodd alHPd;EShefﬁA(BEEldst@rﬁpound %

inhibition at 10 'da‘Monla,G(ﬁzal%Hg or CoHs group and R2 is a pyridine group
optionally substituted with 1 to 3 substituents, which may be
identical or different, selected from Br, Cl, and F atom, CH3, CoHs,
OCHs3;, OCzHs, CN, CH2CN, and CH2CONH> group.

10  14. The (aza)indole derivative according to claim 1, wherein said W is a
o bond, or a CH, or CoHs group and R2 is a cyclohexyl group
optionally substituted with 1 to 3 substituents, which may be
identical or different, selected from Br, Cl, and F atom, CHs, CyHs,
OCHj3;, OCzHs, CN, CH2CN, and CH2CONH> group.

15 15. A process for preparing an (aza)indole derivative substituted in
position 5, of formula (I):

H
NG, 0
N2
L e
23
¢, N
R1
/\

Y z Formula (1)
in which:

20 X is a halogen atom or a (Ci-Cs)alkyl, trifluoromethyl, nitro, amino,
cyano, di(C4-Cs)alkylamino, hydroxy, (C4-Cs)alkoxy, phenyl or (C+-
Cs)alkylphenyl group;

Y and Z, which may be identical or different, are a hydrogen or halogen
atom, or a (C4-Csz)alkyl, trifluoromethyl, nitro, amino, di(C-

25 Cs)alkylamino, hydroxy, (C4-Cs)alkoxy, phenyl, COOH, (C4-Cs)alkyl-

COOH, (C2-Cs)alkenyl-COOH, COOR, wherein R is a linear or




ia 12 ia 13 ia 22 ia I ndonethacin (10 nM 100 - 58 - CLAIMS 1. An
(aza)indol e derivative substituted in position 5, of formula (l1): 5 in
which: X is a halogen atomor a (G -03)al kyl, trifluoronethyl, nitro,

am no, cyano, di (G -C3)al kylam no, hydroxy, (Cl-C3)al koxy, phenyl or

(G C3) al kyl phenyl group; 10 Y and Z, which may be identical or different,
are a hydrogen or halogen atom or a (Cl-C3)al kyl, trifluoronethyl, nitro,
am no, di (G C3)al kyl am no, hydroxy, (Cl:§£3)al koxy, phenyl, COON,

(C1-C3) al kyl COON, (C2-C3)al kenyl -COOH, COOR, wherein Ris a |linear or
branched (Cl-C6)al kyl or hydroxyal kyl group, CONH2, SO2CH3, 15SO2NHCH3 or

NSO 910U Gyt I8 Sl L e b i%@i?ﬁ@% e
SIS e iisoimmpetinly o0, L
optional |y subs®it b?emg\g h%@%&ﬁo@? g Oﬁ%ﬁ%{&el% nt géer

fromlto 6, Rl 'Saté‘m(&]e‘@@lo or (C-C3) aI kyI OH group, and R11 and RH,
whi ch may be identical or di erent are a hydrogen atom or a (C1-£3)al kyl

group; 25Wbs &R inéEnt1-6s)atkyf dCs@)gycrdwlkyl( to: YAk (CediRB) al ky! |
N e &) it oerec = qleaet ealioncmn, 5
0to 3 SO.R!, (CH2),.NR"SO.R!, CHz) SOQR group, optionally substituted
with 1 to 3 hydroxy groups, wherein n is an integer from 1 to 6, R'is
a (C1-Cs)alkyl, or (C1-Ca)alkylOH group, and R" and R", which may
10 be identical or different, are a hydrogen atom or a (Ci-Cs)alkyl
group;
W is a ¢ bond, or a (Cq-Cg)alkyl, (Co-Cg)alkenyl, O(C4-Ce)alkyl, O(Ca-
Cs)alkenyl, C(O)NH, (CH),CO(CHz2)q, or (CH2),C(OH)(CHz)q group,
wherein p and g, which may be identical or different, are an integer
15 from 0 to 3;
R2 is a phenyl, pyridine or (Cs-Cr)cycloalkyl group, optionally
substituted with 1 to 3 substituents, which may be identical or
different, represented by a L-M group, wherein L is a ¢ bond, or a
(C4-Ce)alkyl, (Caz-Cg)alkenyl, (C,-Cs)alkinyl, O(Ci-Ce)alkyl, O(Cz-
20 Ce)alkenyl, O(Cz-Cg)alkinyl group, and M is a hydrogen or halogen
atom, or a OH, CF3, NO,, CN, COOR", SO.NHR", CH,CONR'R",
NR'R" s0O,RY, NHSO,R", PORVRY, or OPOR"RY group, wherein
R" and R", which may be identical or different, have the meaning
above, and R" and RY, which may be identical or different, are a
25 (C4-Cs)alkyl group,
provided that
when G1, G2, and G3 are all a CH group, R1 is a (C4-Cs)alky! or (Cs-
Cy)cycloalkyl group, optionally substituted with 1 to 3 hydroxy
groups, W is a ¢ bond, and the bond between the carbon atoms in
30 the 2 and 3 position is a double bond,




R2 is a phenyl, pyridine or (C3-C7)cycloal kyl group, optionally substituted
wth 1 to 3 substituents, which may be identical or 5 different,
represented by a L-M group, wherein L is a G bond, or a (G -0C6)alkyl,
(C2-C6)al kenyl, (C2-C6)al kinyl, 0(GC -Cs)al kyl, ©6)al kenyl, 0(C2-Cs6)al ki nyl
group, and Mis a hydrogen or halogen atom or a OH CF3, NO2, CN, COORII,
SA2NHRI I, CH200NRIITRITl, NR'R'I, SO2RIv, NHSQ2RIv, PORIVvRv, or OPORIVRv
group, wherein 10 RIl and RI/I, which ngy_be identical or different, have
t he meani ng above, and RR/ and Rv, which may be identical or different, are
a (G -C3)al kyl group, provi ded that when Gl, &, and 03 are all a CH group,

RlLis a (G -C6) Kk tituted
with 1 to 3 hyd:?%k%n @éﬁ‘?”ywr gyré ﬁ@% %ﬁaﬁg%ﬁl (?Weehyn1 ?ﬁ?car bon
at OUE_ in the 2 an@tl.nBsmolértsl omhich ?la?og@he?iﬁmim orRZilﬁeignt?tseletptbdnﬁrSmnorh
ridine group, optiona itute S ich ma
be i dentical of dl %é{é?%l%weaptfq ﬂ%ﬁaw% &‘Y‘%@j‘ g

optionally substi a ; grodn maset ) | t e amino
di (G - C3) al kyl ani tﬁﬁﬂ&ﬁ?me‘gﬁ\/! H’Iﬁ(f:g %ln (131 E.;a Wé?h 0 roxjil

SOPNHCH3, NBISOR CHE 3) iy R (@ &al l%@zl\ﬂi@ﬂl& a{Wd 2 5,CHs,

(C2- C6) al kenyl OOC]T_I, & nd rF;q(Rld d that 3@ n _are a
CH group, R2 is not é p a$ona¢tac &8l eé)u(?)@t :\%Tﬁqegcwit on L-M
group represented G@O@{,Cl Co6) al kyl, 0O(C2-C6) aI kenyl , and 0(C2-C6) al ki nyl
group; and the q%ggym ol o Itgﬁ{ | y acceptabl e addition sal ts, stereoisoners,

30enanti oners, vates and pol ynorphic forns thereof. -60 -
The (aza)i ndol qyilay Gflan' Ne aﬂ@C@QCBrﬂDGSOaﬁé ai OH \a?em 5 Gei 8 dfvalensel ect ed
from bromne, chlorine, fluorine (Cl-C3)al kyl fuororrethyl nitro,

cyano and (181- C3) &re@rjic grﬁép(ﬁlﬂé@titlﬁéél \é"tﬁe@n%a‘{ M/egra%orre@r%ft%dc%u m 1,
wherein said Xis t hyl and
nitro. The (aza)i néd@ %%}gl‘rﬂyv d(@\? ggggﬁ in %H&@(C‘}Q}G)él'idnfyﬁ %ﬁiﬁﬁen gal d Y and
Z, which may bendddhei @@VSIQIOQIEa‘WeIG@ﬁEPtabée séd@b@@dsaht%msrﬁ@r@pw@ﬂﬁrsm oni ne,

?E‘: C)rCIS)n:I kLLSOHTh%E"a(‘Qb e?%&mgegﬁv&%?nﬁcé @P‘%H JfJo ﬁ%&%ﬁ a\r/]\ﬁer ein

said Y and Z, whiacéctemgedbyidentical or different, are selected from
hydr ogen, omne chlorine tr|qu roneth nltro COON, nethyl, ethyl,
net hoxy ang et ho@ reqping 2 LAMPRYeHE é%ff“%}a)(“be according to claima1,
wherein said RL is selected from (G - Czjal kyi, (Cl-C3)al kyl ORI,
(CH2)NnCONRIRI T, (CH2),CORI, (CH2) NCOORI T (CHZ) OCORI, SC2R1,

(CH2), NRI SC2R, (CHZ) SO02R1 group, optionally substitut ed with 1 to 3
hydr oxy groups, wherein n is an |nte6 l1to4, R is a (C-C3)alkyl
or (G -C3)al kyl OH group, and Rl and R l], i ch(may be identical or
different, are a hydrogen atomor a (ClL A3 | kyl group. The (aza)indole
derivative accor di ng to claim1, wherei/n Saizl Rl is sel ected from

(G -C3)al kyl, (C1l-C3)al kyl ORr, (CHZ) CORI, (CH2) nCOORI |, (CH2) , OCOR, SC2R,
(CH2) nNRI | SOZRI (CH2), SO2R1 group, opti onaIIy substitut ed wwth 1 to 3
hydr oxy groups, whereifih is an integer froml to 3, R is a CH3, C2H5,
CH20H, a C2HAOH group, and Rl and Rill, which may be identical or
different, are a h;bdr\bged Zalnmmtbrerae%gswemabrg\re)md The (aza)indol e

geE ic\iiatcg;/glzaccor d| E%Log%/ﬁ gm&vx%eé %&8@@'&% is selected froma bond, or
C3) al kyl, 0(02- 03) a|vlﬁﬂﬂa!|co@(p@)JNU df@WeIoH2) q, or




(CH2),,C(OH)(CH2) g group, wherein p and q, which may be identical or
different, are an integer froml to 3. 9. The (aza)indol e derivative
according to claim1l, wherein said Wis 5 selected froma bond, or a CH2,
C2H4, CH=CH, OCH2, 0C2H4, OCH=CH, C(O0)NH, (OH2)pCQ(CH2)1, or

(CH2) pC(OH) (CH2) g group, wherein p and g, which may be identical or
different, are an integer from1l to 2. 10. The (aza)i ndol e derivative
according to claim1, wherein said R2 isg510 selected from phenyl, pyridine
or (03-C7)cycloal kyl group, optionally substituted with 1 to 2
substituents, which may be identical or different, represented by a L-M
group, wherein L is a a bond, orwpaN(C @3) al Kayl (C2-4) al kenyl

(C2-A)al kinyl, 0(CG -C3)al kyl, 0((32 )a I2, 0(C2-C4) al ki nyI group, and
Mis a hydrogen or hal ogen 15 atom lor a CF3 [—8&’DPNHRI |, CH200NRI I RI | 1,
NRITRITT, SOQ2RIv, NHSQ2R v, PORIvnv G@‘\G NvRv group, V\,her ein Rl and
Ri1l, which may be identical or different, are_ a hgdrogen atomor a
(01-C3)al kyl group, and RIv and Rv, which may e identical or di fferent,
are a (G -C3)alkyl group. 2011. The (aza)indole derivative according to
claiml1, wherein s is selected from phenyl, pyridine or

(C3-C7) cycl oal kyl gr oup optionally substituted with 1 substituent
represented by a L-O1,g62up3, RieV\eand IR2 Bave thepmeanings giveTHabowaH4, CH=CH,
CC, OCHz, 0C2H4, j s a hydrogen or hal ogen atom
or a 25 Cng %W %H%Qg’&%\clﬁz’f?%lﬂ?%NRl IRITT, SO2RIv, NHSQ2RI v,

PORI vRv, or CPCRIVR\/ group, wherein RII and RIIl, which may be identical or
different, are a hydrogen atomor apHH3, C2H5 group, and RIv and Rv, which

may be identical or different, G 2H5 group. 3012. The
claiml], whengingsaid Wis a - 62 - a

(aza)indol e derivative according to
bond, or a CH2 or C2H4 groupyx andl.sai G,R2 i R phenyl group optionally
substituted with 1 to 3 substi whfPeh may be identical or different,
selected fromBr, d, and F ato , CQH5, GKH3, 0C2H5, CN, CH2CN, and
CH2CONH2 gr oup. 513 The (aza)i derivative according to claima1,
wherein said Wis a a bond, orYa CH2Zor C2H4 gsrewpoiand R2 is a pyri d| ne
group optionally substituted with 1 to 3 substituents, which may be
identical or different, selected fromBr, O, and F atom CH3, C2H5, OCHS,
0C2H5, CN, CH2CN, and CH2 CONH2 group. 1014. The (aza)indol e derivative
according to clai min Whiglerein said Wis a a bond, or a CH2 or C2H4 group

and R2 is gqcycl ohe%y{( P ept I@gaﬂqhypgzlgﬁal\?\%gge é%éaﬁﬁggrgi\é?n

subst i tuents ch’may be 1’'denti cal erent ect ed f ,
and F atom CHB C%lﬁ@veﬂﬁ]hﬁs 0C21-15, CN, CH2CN, and CH2CONH2 group. 1515.

e L e e b L G TR
trifluoromethyl, nithé@onpoundoftymnda (Hiffdd st) @)kyl am no, hydr oxy,
(G O ey, e ey 5 EPETHS 288l o, MY, b2
(e ph;ﬂ%ﬂo?ms%gﬁf%a&maw;@m'Mm@ahsz&@ﬁel%& cocn
wherein Ris a |inadr a@rarmn@@f.formula ) in the presence of a suitable acid
acceptor.
17. A process according to Claim 15, characterized in that said step (a)
is performed by reacting a compound of formula (ll) in which Q is
20 OH with an amine of formula (lll) in the presence of a suitable
coupling agent. |
18. A process according to Claim 15, characterized in that said step (a)
is performed in solid phase comprising the compound of formula

(111} linked to a preparative resin.




branched (Cl-C6)al kyl or hydroxyal kyl group, CONH2, 802CH3, SO2NHCH3 or
NHSOQ2CH3 group; Gl, &, and G3, which nmay be identical or different, are a
nitrogen atomor a CH group; 5R1 is a (Cl-C6)al kyl, (C3-C7)cycloal kyl,
(C1-Co)al kyl ORI, (CH2),CONRIIRITT, (CH2),CORI, (CH2),COORII, (CH2)nOCORI,
SQ2RI, (CH2),NRII SO2RI, (CH2).SO02R1 group, optionally substituted with 1 to
3 hydroxy groups, wherein nis an integer froml to 6, Rl is a
(G-C3)alkyl, or (G -C3)al kyl OH group, agg.RH and RIH, which nay 10be
identical or different, are a hydrogen atomor a (G -C3)al kyl group; Wis a
a bond, or a (G -06)al kyl, (C2-C6)al kenyl, 0(C -0C6)al kyl, 0(C2- C6)al kenyl,

O)NH, (CH3 -12 CH2. 2 j ., which
my be. i dent bal: &t WPFFEr HEOAPE 10 PrvEgaP: TR Selofa ol fpfReid e
|tohegyl : bp%/_ritdi nte @raﬁz_g}aﬂﬁé}@sﬁgligggIaydiie_rg/rdl@utpasegprﬁstrnal Ity subst i tu% e(cji \lI)VI th 1

o 3 substituents, ich ma i dentical aqr_dj ent,, represente a
L- M group, wherdf\ Pracgsg aéz‘ﬁﬁﬁﬁg, t(b?n)éo(@c’?&?'mekié ,an(jdzcg’(%')a&"l’ﬁ%rr%ﬁq Y

C2- C6) al ki nyl , 0GCis ' :
( ) al ki ny (CerdeR does8iGrner @(Qn&@aé_l@é @?Hv&gg(%@%vlﬁ\r}d group

and Mis a hydrogen or hal ogen atom or a - ,
SO2NHRI |, CBRCONRIseRI compmimng Rf farmugodiRirom s@deesilv, PORI vRv, or OPORI VRv

group, wherein T%I : Ldent i dLfif , e the
nmeani ng above, zeilhdﬁlt—kgrpgé%éd e, r%pgﬁyng%|rﬂee9?deﬁﬁr%aerlg?&dlﬁ'l}[ ?Q%tens{é?d/are a
25(C1- C3) al kyl gr algavagestep éxdnmtadatbywheatntent with, trifindro@@eticacal | a CH gr oup,

W th 1710 3 hythebdyPisanaconAns 1 ERTtD. bR PR ECHERRE Cor bon
atons in 30the 2 anghér RORIPrised & Sredudtvdlstepandconverb4he @Buble bortd a

phenyl or péri di ne group ogti onal ly substituted with 1 to 3 substituents,
whi ch may BB i dentiedueenihei?s 2ad SrR0Sid@l Bcd sHG BRNHal ogen, (Gi - 06) al ky!
optional |y subsiqt | : i 2 bharAdtbliEed omad hykhatni tgaid am no,
di (Cl- C3) al kyl ?%rfgbﬁﬁﬁ?tg%ard?@wga% al’E’ofy_, H OOORI | SR,
SC2NHCH3, NHSO2 CH3edmeiiievFeD iPERIe/ Ry trepimnenioy i kyledootive etpreent in the

(C2- Co) al kenyl I when GL is NI, and & and G3 are a CH
group, R2 is not rg%%@fg§€§ﬁ%tﬁgﬁc group substituted with one L-M group
represent ed by 2 @ pseaskydcordicG2eoBlpah ke ydharactdriédCy CBtalvkienydaidr oup;

cnant i omer 45 hydr L LSTOND IR B RO BBl VBB N ST E T eRRI L Ret er f zed
by 15a) reacting aazipnResesh alirther Wehtoriskk) a Wydrolysis step to obtain the
corresponding acid.
25. A process according to Claim 24, characterized in that said
hydrolysis step is performed in the presence of a strong base.
20  26. An intermediate compound of formula (lll):

H,N G 3

2 3
\r/ Ji\»iw_Rz
Gz%G N

1 \ ()
R1

wherein
G1, G2, and G3, which may be identical or different, are a nitrogen
25 atom or a CH group;
R1 is a (Ci-Celalkyl, (Cs-Cs)cycloalkyl, (C4-Cg)alkylOR!,
(CH2).CONR'R",  (CH2).COR',  (CH2),COOR",  (CH)sOCOR/,
SOsR!, (CH2).NR"SO2R!, (CH2).SO2R' group, optionally substituted




I n which X, Y and Z have the nmeani ngs gi ven above, and 200 is a
hal ogen atom or a hydroxy group, with a conpound of fornmula (Ill): - 65 -
i n which G, &, &3, Rl, Wand R2 have the neani ngs given above,
5to give a conpound of forrmula (0: WR2 N Fornula (1) in which 10X, Y, Z
Gl, &, &3, R, R2 and Whave the neani ngs given above, and b) formng, if
so desired, a physiologically acceptable addition salt of the conpound of
formula (1) fromstep (a). 16. A processgpccording to C aim 15,
characterized in that step (a) is 15 perforned by reacting a conpound of
formula (11) in which Qis with an amne of formula (I1l) in the

presence of a suita I, d accept or o0l m 15,
characterized in t“HQ‘t$§%$@ygf0@y rgjlp?sW&@f?ABm&%’ﬁte%%gﬁaﬁlgqg%cgﬁpound of
formula (11) in wy @gmyQQﬂ-(lomaglyemydO}nrgnmmfanfdoR'h‘ahaR| IWhich mayhe

presence of a suitable couplin gent 18. A roces accordi t) aim 15,
characterized in tt%ﬁ*atdeé‘éipﬁ' §f éj%f?r i Areed iy C%I(?rdap(ﬁ‘glg%3 @l(})(%:)rl si ng
t he conpound of f%rrgw)a (I11) linked to a preparat|ve re5|n -66 - 19. A

process accordi ng Claim 18, characterized in that sa 5” epar at ive resin
i's an al deh§de VMas,@@ ¢ &oing, or a (C1-Ce)alkyl, (C-Ce)alkenyl, O C1 Ce alkyl, O(Coz-

Cs)alkenyl, C(O)NH, (CH2),CO(CHz)q, or (CH2),C(OH)(CH2)q group,
wherein p and g, which may be identical or different, are an integer
from 0 to 3; and
R2 is a phenyl, pyridine or (CsCr)cycloalkyl group, optionally
10 substituted with 1 to 3 substituents, which may be identical or
different, represented by a L-M group, wherein L is a ¢ bond, or a
(C1-Ce)alkyl, (C2-Ce)alkenyl, (Co-Cs)alkinyl, O(C4-Ce)alkyl, O(Co-
Cs)alkenyl, O(Cz-Cg)alkinyl group, and M is a hydrogen or halogen
atom, or a OH, CFs, NO2, CN, COOR'", SO.NHR", CH.CONR'R",
15 NR'R" sO,RY, NHSO,RY, PORVRY, or OPOR"RY group, wherein
R" and R", which may be identical or different, have the meaning
above, and RY and RY, which may be identical or different, are a
(C4-Cs)alkyl group,
provided that
20 when G1, G2, and G3 are all a CH group, R1 is a (C4-Ce)alkyl or (Cs-
Cr)cycloalkyl group, optionally substituted with 1 to 3 hydroxy
groups, W is a o bond, and the bond between the carbon atoms in
the 2 and 3 position is a double bond,
R2 is not a phenyl or pyridine group, optionally substituted with 1 to 3
25 substituents, which may be identical or different, selected from
halogen, (Cq-Cs)alkyl optionally substituted with a hydroxy group,
trifuoromethyl, nitro, amino, di(C4-Cs)alkylamino, hydroxy, (Ci-
Cs)atkoxy, COOH, COOR'", SO,CHs;, SO;NHCHs, NHSO:CHs,
PORVRY, OPOR"YRY, (Ci-Ce)alkyl-COOH, and (Cx-Cs)alkenyl-
30 COOH,;




20. A process according to any one of Clains 18 and 19, characterized in
that said process further conprises a cleavage step for renoving 5said
conmpound of forrmula (1) fromsaid resin. 21. A process according to Caim
20, characterized in that said cleavage step is nmade by treatnment with
trifluoroacetic acid 22. A process according to Caim 15, characterized
in that said process further conprises a reductive step to convert the
doubl e bond 10between the 2- and 3-positgeon in a single bond. 23. A process
according to Caim 22, characterizedinthatsaid reductive step is made by
treatment with a reductive elenent in the presence of a strong acid. 24. A

process accordipn i characterized in that, when said 15 Rl

group is a (Cl- af%é%@sﬁ tl:%éloup, wherein is an al kyl group, said process

further conpri sggeraGIyR R ¥SUSGtARl B3 ok ai CHtdreupoR2espastda mgvaaemtd 25.

A process according to C aim24, charact erl zed ! S@t hat said h I 5| S step
Z

is performed in t REOHPRES eHOEPoPURSIHHEENY IR aQ%ke @roy "eRf

conpound of formul I ﬁl'éhd@C kit rou Gl, GZ and
&3, which may be | dr?t(:;é(?éllky @%@gﬁ y are \rﬁl\l:t%po%ﬁy 5atpom or a CH

group; Riis§( C..ﬂ?c&%mlﬂt@nch@m@gmp@m%aﬁgqr s to(@ i practerized in
() ORI 111 (PRl (A0RIoch RO 1] EREDDORRR © SCER!

(CH2),, NRI | SO2RI, group, opti substituted - 67 - with 1
to 3 hydroxy ngﬁprm inidrenexiatencorspeund at:@gémgf fooaimtZ$, Gharacterzed in

Cl1- C3) al kyl C3 h b
i(denti Z::I gr dio;fé?%[n a'gjgvéélggﬁy%? §§§q{d@§qﬁ1@ny (‘f’frl:?e&ﬁ_ é?aw;f g?gﬁp; e5Wi S
aCs? Ib(lznd lorc?o%gﬁlﬁﬁ?ﬁdﬁigkedége(dég?@&m becgr;l‘dmg)(omka@g)lﬁ,lcfnlara@e%d :/Uh _

al ken or (. - roup, erein
and q, V\AYII dR may Hea ‘i%?é‘ﬁh[)?c'éldeé'ﬂqeﬁle\“cpgﬁém 4 E&Oé%'%ifﬁ%iééﬁ 1(f:]lromloo to 3; ang
R2 is a phenyl, (py/m ﬂit@@néﬂnat@%rﬁ&@ﬁ&b@é&ﬁ@ﬁg wemn T tdhargdtkdized th
substituted with to 3 substituents, which be identical or dlfferent

represented by a IIhM 10 WY, an@a? are defined QC%OFSWO Qﬂy of Qlaimscey 0 k91 |
(C2- C6) al kenyl ’31( %BQQ?rﬁé{:}éWEI c%ﬁosn%%%'()Wehmng(agzeffé&ﬂ/%lé?ﬁ@drﬁbof&p'

0( C2-C6) al ki nyl™ grotp drogen or | ogen atom or
NC2, CN, COCRI I, SeeiiRidle d@HIQGl@Rthﬂtwtgd in position 5 of formula (1):

15
H
G, 3
TN
L e
AN ’
G; N\

Formula (1)

in which:

X is a halogen atom or a (C-Cs)alkyl, trifluoromethyl, nitro, amino,

cyano, di(Cq-Cs)alkylamino, hydroxy, (C4-Cs)alkoxy, phenyl or (C+-
20 Cs)alkylphenyl group;

Y and Z, which may be identical or different, are a hydrogen or halogen
atom, or a (Cq-Cs)alkyl, trifluoromethyl, nitro, amino, di(Cs-
Cs)alkylamino, hydroxy, (C4-Cs)alkoxy, phenyl, COOH, (C4-Cs)alkyl-
COOH, (C2-C3z)alkenyl-COOH, COOR, wherein R is a linear or

25 branched (Ci-Cg)alkyl or hydroxyalkyl group, CONHz, SO>CHs,
SO,NHCH3 or NHSO,CHj3 group;




15 SO2RI v, NHSQ2RI v, PORIVRv, or OPORIVRy group, wherein RI and RIII, which
may be identical or different, have the neaning above, and le and IR",
which nmay be identical or different, are a (Cl-C3)al kyl group, provided
that 20 when GL , &, and G3 are all a CH group, Rl is a (Cl-05)al kyl or
(C3- C7)cycl oal kyl group, optionally substituted with 1 to 3 hydroxy
groups, Wis a a bond, and the bond between the carbon atons in the 2 and 3
position is a double bond, R2 is not a pgenyl or pyridine group, optionally
substituted with 1 to 3 25 substituents, which may be identical or

di fferent, selected fronthalogen (C1l-Co)al kyl optionally substituted with

Pyt oxy. (& ol Ry SR YRRy BB BSO8R b B s PR v,
Sk, (St Siiootoms (- i e

8| val ent aromat '%rao‘.é) Q%& @39%% lﬂalgﬁl e(E MCS? gﬂ@ﬁe&%%eﬂﬁe@ Iby
0(Gi - C6) al kyl, WMNRW‘“ G@t C@%'CG)@H‘H OOR"'OUP(CIIATOCHR),

i nternedi ate conpound accordi ng har acterjzed in that aid R1L

i s defined &ccor d|$@2Ro QHgNNR %@aRmﬁCB' bﬁOZRF gumaPRtirnal yredPelitEt&«mound
according to dai %316*1 t&@ar{y%&%g/érﬁ%ﬂs' ‘Whtetﬂéig Rl dh M\tég%rql@cnh hed @Eeqy ding to

any of clainms 8 o nt ernedi ate conpound f'ﬁtccordlngto
d ai m 26, charact ea((ie63)|aﬁ<y1|,0:trk(é11 GadldyIRH igsownfaneed” anddr'd W@Clﬂ onay of

clainms 10 or 11. ntn or,

characterized in t eé‘éca &ygﬁ@é %F aggpd%f |ygjrdggcacggdr ??trlggt@ ggﬁ(glcl ai ns
12 to 14. 31. A @ranﬁaceutl cal conposition containing an effective anount
of an (aza)indal e derivative supstjtuted in [tign f.or (r)y: 15
3\ 2 FormlPa (Wyis @ RANENOT a>J3‘1sé s td&é‘r&gﬁ‘ﬁk ¥r Oicc-%te)eﬁy'"ﬁt ;
trifluoronethyl N@QY &99,).d @H‘ oRlEM ma YiD,

(G - C3) al koxy, phg@émenﬂmgz) {w 2)f) OQ Egrou bWa )(m%gtpghpnay be
i dentical or d.ffemenem ere@deﬂ wytdf:tbgeav el @@bﬁr atﬁ@ﬁ@ntoareaawteees al kyl ,
trifluoronethyl, a:?m di (G C3) al kyl am no, hydroxy, (C1-C3)al koxy,
phenyl , COQN, (Cl- tkj (C2-C3) al kenyl -COOH, COOR, wherein Ris a

| i near or 25bra&R2Zhéd éCibh@ﬁylal pymdloe Imydr(@xﬁ?a)dwloagt}f)(bugrom\jmtlom
SO2NHCHS or15N| | Sozs%lg%tlgjtec'}l Réith 1 to 3 substituents, which may be identical or
different, represented by a L-M group, wherein L is a ¢ bond, or a
(C1-Ce)alkyl, (C2-Cs)alkenyl, (Cz-Cs)alkinyl, O(C+-Ce)alkyl, O(Coz-
Ce)alkenyl, O(C,-Cs)alkinyl group, and M is a hydrogen or halogen
atom, or a OH, CF3, NO2, CN, COOR", SO;NHR", CH,CONR'R",
20 NR'R" sO,RY, NHSO,RY, PORVRY, or OPOR"RY group, wherein
R" and R", which may be identical or different, have the meaning
above, and R and RY, which may be identical or different, are a
(C4-Cs)alkyl group,
provided that
25 when G1, G2, and G3 are all a CH group, R1 is a (C4-Cg)alkyl or (Cs-
C;)cycloalkyl group, optionally substituted with 1 to 3 hydroxy
groups, W is a ¢ bond, and the bond between the carbon atoms in
the 2 and 3 position is a double bond,
R2 is not a phenyl or pyridine group, optionally substituted with 1 to 3
30 substituents, which may be identical or different, selected from




- 69 - G, &, and G3, which may be identical or different, are a nitrogen
atomor a CHgroup; RLis a (GC-C6)al kyl, (C3-C7)cycl oal kyl,
(G-0C6)alkylORI, (CH2)nNCONRIITRITIT, (CH2)nNnCORI, (CH2)NnCOORII, (CH2)OCORI, 5
S2RI, (CH2)nNRII SO2RI, (CH2),-, SO2RI group, optionally substituted with 1
to 3 hydroxy groups, wherein nis an integer froml to 6, Rl is a

(G -C3)al kyl, or (C4-C3)al kyl OH group, and and which may be identical or
different, are a hydrogen atomor a (C -¢3)al kyl group; 10Wis a a bond, or
a (Cl1-cCo)al kyl, (C2-Co6)al kenyl, 0(GC -C6)al kyl, 0(C2- C6)al kenyl, C(O0)N H,
(CH2) 6C0(CH2) g, or (CI-|2)2C(G-|)(CI-|2)q group, wherein p and q, which may be

identical or diff i

pyridine or (C3-C a%q a(ﬁy(l‘w%l}(gl %F%a ||&ona f LﬂquN‘gmijgstﬁY% ?gﬁ}%h?h 1to3
substituents, whi cthﬂmrrm\ymeﬂtrocadmmo ddnt@eee)azﬂkylammmsbmredybx&— L-M
group, whereln L i a bo m | kyl ,

(C2- 06) al ki nyl, ig]&’ﬂél mo%(%égéacg%@é(ﬁﬁ? ?’ahﬁﬂﬁgﬁ&?mp and
Mis a hydrogen OrPd)RWRgenOﬁ@FWRW @La%ﬁcdﬁm oh QORYs)alk SERNHRI |,
CH2CONRI TR I, 20NRIIRI T, SO2Riv, I\ﬁ% /DoRlvv

K or OPORI vBv' gro@p%erel n Rl and whi ch may be identical or different,

have t he neani da]@,% Riv and Rv, which nay be identical or
di fferent, arerég"l~l V@f)dqﬁg group, provided that 25 when GlL, &, and G3

are all a CH gneign QRLig B, an@CGQ@)dalG@bre)a @BBgroﬁb)tﬂébia)abkyldigalenb

t I bstituted with 1 dth
bond botwien he GAPEGHCaDNE Prbstiees’ B 998oEM ilRbRReestfd Bona.
R2 is not a phenylo@1 (Dé/)él I@(CEK%)@IkeﬁW taﬁ@@(b/é csdqunyu gtag;wi th 1 to 3

30substituents, Whl ch ﬁ;g t| cal or Q\ﬂ el g{{t ed.from - 70 -
hal ogen, (&9- 8 KPP &b‘b’?'@ '?ﬂj s%?PEQH%da AN o SRS RIS EQISEIETS:
trifluoronet hy'enathbFrFérs a@d?f@tesd'sbﬂat@éﬁdi lowlyanrpRic fayssargredtGdnd at

C3) al koxy, COQON, NHCH3, = NHSCO2 poRI VRV, OPORI VRV,

(C1- 06) al kyl - Cherst mpm@mmyapaléhwce%@b@meréﬁwrﬁﬁdwtded that when GL is
N, and & and G3 are a CH group, R2 is not a divalent aromatic group
substituted with one L-Mgroup represented by 0O(Cl-C6)al kyl,

0(C2-Co6) al kenyl, and 0(C2-C6)al ki nyl group; 10 and the physiologically
acceptabl e addition salts, stereoisoners, enantioners, hydrates, solvates
and pol ynorphic forns thereof, and at | east one pharmaceutically acceptable
i nert ingredient.




