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BETA2- ADRENOCCEPTOR AGOHI STS ~ooool This invention relates to organic
conpounds Wa b@isti4r eparati on and their use as pharmaceut i cHcI/EMINM5058
inventi on provi des in one aspect a corrpou]nd of formula R4 5 Rs tCH2)n \ R
free or salt or solvate form where Ar

H Rin

is a group ﬁlmm“ﬂmmwmml“m I I ~X)r ~R~0)q R is hydrogen, hydroxy, or
al koxy, R2 ch |ndepmzdaDRHNQCEB’KbRomUNIGTSa| kyl, R, R5, R6 and
R7 are each indepwwtent |y hydrogen, hal ogen, cyano, hydroxy, al koxy, aryl,
al kyl, al kyl substituted by one or nore hal ogen atons or one or nore

hydr oxy OFTHY HQ¥tiH RIS to Jrgibic ddMpTundbitRer PiepRf@offandRh&r fRtLr 0 at ons,

al kenyl, trialkylsilyl, carboxy, al koxycar bonyIp or -CONR'R z where R' and
R12 are e&&‘ﬁfmm%@ﬂ%ently hydrogen or alkyl, or R and R5, R5 and R6, or
R6 and R together with the carbon atons to whi ch they are attached denote
a carbocyclic or heterocycllc ring, RBis halogen, -OR 3, -CHZOR 3 or
-NHR 3 whékhs iRreztipg pﬁ%%géﬁneamsyq a cgmpepnd af Myt ed by one or more
hetero atonms, -COR 4, where R4 is hydroge:ﬁ., -N(R S)R 6, al kyl or alkyl

i nterrupted by one or nore hetero atons aryl and RS and R 6 are each
i ndependent |y hydrogen, al kyls or ?b}qgj i ntdrrupik@d by one or nore hetero

atons, or R3is -C(=NH)R" | "
H—N |

* g2 (CH,); R®

in free or salt or solvate form, where

Ar is a group of formula

(R1O)q

R!is hydrogen, hydroxy, or alkoxy,

R? and R? are each independently hydrogen or alkyl,

R*, R?, R® and R’ are each independently hydrogen, halogen, cyano, hydroxy, alkoxy, aryl,
alkyl, alkyl substituted by one or more halogen atoms or one or more hydroxy or alkoxy
groups, alkyl interrupted by one or more hetero atoms, alkenyl, tnialkylsilyl, carboxy,
alkoxycarbonyl, or -CONR''R*? where R'" and R are each independently hydrogen or
alkyl, or R* and R®, R® and R¢, or R® and R’ together with the carbon atoms to which they
are attached denote a carbocyclic or heterocyclic ring,

R® is halogen, -OR", -CH,OR" or -NHR" where R" 1s hydrogen, alkyl, alkyl interrupted
by one or more hetero atoms, -COR'*, where R is hydrogen, -N(R")R, alkyl or alkyl
interrupted by one or more hetero atoms, or aryl and R'* and R are each independently

hydrogen, alkyl or alkyl interrupted by one or more hetero atoms, or R* is -C(=NH)R",

RO
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.159159t WO 001 75114 , PCT/ EPO0/ 05058 2 -SOR' or -SOZR' where R' is al kyl

or al kyl gc\% @?siigpted by one or nore hetero atons, and RO ircThemboossR, or RS
is -NHR ere -NHR 8 and R9, together mith the carbon atons to which they
are attached, denote a 5- or 6- nenbered heterocycle, R is -OR 9 or -NHR"
where R gm‘ﬁpdrm whkdeyR ', 1sadlkyllor iatiy imerpapsed byomﬂer ororerheterotmedas,cand

or mor o B} B keeicor By AN TR Mngre I 4R st kb chESTRERRAFR S "¢

hydr ogen, whick\theyodre akdsptied] dérmone a9t méhyremhecd)hcmmcgclaet ero atons, X |s

hal ogen o ,hal t hy sal car bo nitro is 1 or 2, |
zero vr/nen{"Y ?s8ﬁﬁt‘f‘o§éﬁ£1 l"f}/?/\?rehs i“\"'qrggeé‘a?@%ﬁ alkd'l Hﬁﬁ‘g téﬁjgyé?&ﬁﬁr 7ero or 1,
the sum ohetérbratbss,JorolCCOR™ anh'lzre Ré" i€ amtm’h)Ré’f, anaylraf Kikgll itdriupaed b5 b8y disibrenas
the Ror S confi uratron Lure tL] vvr]en R is h%&rox Er

al Koxy.  TRFF 41088 Girprvinpad R B b psraei Rt ¥ Y BRI 2R AlKSL

"A Kyl " dﬁnﬁ&i@‘ic&bf ahgbi nﬁh@haex@rat&hﬁnched al kyl, which may be, for

exanpl e, Bo C10 F qg met hyl, ethyl, n-propyl, isopropyl,

n- but yl , Xéb tlogsn o °‘15‘E|'§'V Yt - butyI straight or br anched pentyl,
strai ght pnsgyrggﬁbeqnh@éyl strar ght or branched heptyl) straight or
branched non%/ or straight or branched decyl. Preferably alkyl is Cl1 to (4
al kyl. ARy I8uBstituted by one or nmore hal ogen atons or one or nore

hydr oxy olslsaéck&weamyaﬁragwobq\arr%raiséah?o@bove C, to C alkyl groups
substituted by one or nore hal ogen pref erably fluorine or chlorine, atons,
by one orqméamr:b%vw?fdup@f%@ vrieler 2mpé C1 to Coo |, preferably C1
to C4, al Jﬁ%xrb%%&% markRbdWheh! JA KU BEL RY ROGYSS ecrnfrgarﬁ,daearea O P
denotes strai (}ght chain or branched alkyl e.g. C2to al kyl, 1n which one
or more peherest,orhendk bishydroxmer atkoxyi nked by - O, -NR- S— 2S(.0- or
-SQZ-, where Ris hydrogen or C, to Coo (preferably C to C ) alkyl.
Preferred such groups are al koxyal k roups, preferably

Cl- C4- al Kbsegns@sedyn thisapecifjeasiops! aVEAkaPiS?Wl@Eemvésg%trar ght chain or
branched aI koxy and may be, for exanple, Cl to Coo al koxy such as net hoxy,

et hoxy, progoxy i sopropoxy, n-butoxy, isobutoxy, sec-butoxy
tert- but owylky 'rdesibreaistyhightehakn anbdaedqu@rhmxxyhxch@x«m kex for ebrepmid, 6x99 Cro

tyl I
88| )7/52)&/ ﬂ@%ﬁ%gﬁ@%g%ﬁﬁl%ﬁrﬁpﬁ ?Jo F é%/nrglrl )f%b'u %‘c:)trbg r aﬁ@hlﬁgdal kenyl
whi ch naystiagghu s batchedipertylo strzsgllnsqrr ltramcéldd hexr semgiploe bisanchad heptylrstraight

90, ShYHBa e Hahe 05 FRifhe B SRANHOL QUBE PrEREIPLAD % B A, REBRP! ©
i sobut enysiubst(tutcsltbymrQ:Mr morcﬂraénmheubnpsemtmwr m¢re>hed;d:gy m@kmrpumvmw
nonenyl of ﬁleLdveS(F et%%; égﬂgrﬂ% ‘Fuﬁ{?ﬂub'sétu% t%r oﬁo%gﬁeﬂﬁ @P%%Perabqﬁ not es

unsubst i tu"tye or sub unsubstitute napnt hyl ,
or phenyl ﬂtmrrmathhlwincsubms; lbyublmdorbyomrhydmxyrgrpgps er by oxic ¢momdre GuiosTib t, uent s

sel ected fr C, al-kyl X Cl- C4- al koxy, hal ogen, or
hal o- C, - & @'HPQ%C b earué yy st i's unsubstituted phenyl or phenyl

substrtut ed by 1 or 2 substrtuents sel ected from Cl- C4-al kyl or hal ogen.

"Al kyl enea_]ﬁ%?ﬁ%?%y?tdrbal S rthng cft: g {omc’hg{jrﬁ)%%sl(s)(ra%@l? %ﬁn%r brﬁrx:hch iilkf pr

exanpl e g SUcH a8 me ene
1, 3- pr opy.g & to Kt alkdnim, winehont enmorchpaq;sl dma;bdmeepb;ds emal,mkmdttyl é)ﬁ,e-NR}QﬁyI ene

or decyle Pr ef ahl k n tes
st rai ght gﬁar n°br ’a%%eﬁ%h‘ h@rﬁﬁne?fgc < (?rékcr%ﬁy 9‘ %l%f)l refefred
C2C10- al keanly proups atecalkasyalityh gtaipe, prpfremhé;nSZI.-éhelkcbnyt@,H@J alkel grpepst. enyl ene,
hexenyl ene, heptenyl ene, octenyl ene, nonenyl ene or decenyl ene. Preferably
al kenyl ene is C2-C4al kenylene. In formula |, nis 1 or 2, i.e. there are 2

or 4 CH2 ‘gylkops’ idendtbestfaigly chained branchbé alkosy aad @shy be, for example, C; to C;o
alkoxy such as methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy,
tert-butoxy, or straight or branched pentoxy, hexyloxy, heptyloxy, octyloxy, nonyloxy or
decyloxy. Preferably alkoxy 1s C; to C, alkoxy.



benzene ring, so that ring is either a S-nenbered or 7-nmenbered ring. The

group Ar ‘gaoalgglrﬂn:‘lsa [l in which RBis -NHR 8 and -NHR e anﬂc_gggto%lﬁ%h%l o

denote a nmbered heterocycle may jbe, for exanple)
Y is carbon, RBis NHR a and -NHR B and ROt oget her denote a group of

formul a - Mahde; Wécamﬁraﬁghm.ﬁ Br B&:@Lé%nﬁ&@a kel %@af.gjbsamwd §neoxy

group, a group of fornula - where 'R2' is an a | eneoxy group, a
group of Febsttmted, fRpexrampl eémzepr mm@héomtp@s SR OR¢ Rymerpealbmazrpensuaede
group andwﬁ%h %Lkﬁsl Ahpld &F kaﬁ %& o>, R
iIs -OR 9 where RY g’é h%re?zntgctatfﬂg) c f|ne “w Yloﬁ BEE?Q] is 1
and r is betcaybrsowcnym emanghmrzbrp@hrzépemmao@wuﬂmrmykyxcamel,, nah«mhyrene

and al kyl y 3 b €t t0 4 carbon atons. Preferrcd
groups Ar gg‘? ?%r%{a% amcﬁ&;iﬁs k gi\s% r-l)f&IHR' e, and -NHR e and R9 toget her

denote a S- or 6- nenbered heterocycle, include groups in which Y is

ST, R o 0 A RO BB o
NH- C( COORRBnytEr naphthil{ubditidd byrone MirtnRde,3-g. \ibterde sEtdTitemth seleBted fne 854C,-
i ndepe“degllfkkv h';lxﬁwgénco alk%xyq\aéﬁ%;‘ﬁf b E‘zﬂg @2@ ilﬁ)fcllﬁ\gabqbr%ﬂ is unsdabéys-g?‘s Ar

Is Cl-C4 erre
of formul ahddylvxheh@yRthsstutNFby Ro8 2 sahdntuNth&cecddrd?@Q]@eﬂhérmﬂelm@tm a 5-

or 6- nmenbered heterocycle include those of the fornulae H 130 ;30 in which
R29, R and R3' arc each independently hydrogen or C -Cs-alkyl, IV OBSI H
O HO V  “Alkylene” denotes straight chain or branched alkylene which may be, for example, C;-C-

alkylene such as methylene, ethylene, 1,2-propylene, 1,3-propylene, butylene, pentylene,
hexylene, heptylene, octylene, nonylene or decylene. Preferably alkylene is C;-C,-alkylene.

“Alkenylene” denotes straight chain or branched alkenylene which may be, for example, C,-
Cio-alkenylene such as vinylene, propenylene, butenylene, pentenylene, hexenylene,
heptenylene, octenylene, nonenylene or decenylene. Preferably alkenylene is C,-C,-

alkenylene.

In formula I, nis 1 or 2, i.c. there are 2 or 4 CH; groups in the ring fused to the indicated

benzene ring, so that ring 1s either a S-membered or 7-membered ring.

The group Ar in formula II in which R® is -NHR® and -NHR'* and R’ together denote a -
or 6- membered heterocycle may be, for example, a group in which Y is carbon, R® is -
NHR'® and -NHR' and R’ together denote

a group of formula -NH-CO-R*- where R* is an alkylene, alkenylene or alkyleneoxy group,
a group of formula -NH-SO,-R* where R? 1s an alkyleneoxy group,
a group of formula -NH-R*(COOR%)- where R* 1s an alkylene or alkenylene group and
% is alkyl, or
a group of formula -NH-CO-NH- or -NH-CO-S-,
R is -OR" where R" is as hercinbefore defined,
X is alkyl,

pis1,qis1andriszeroor 1.



.V\D 00J75114 VI OHN z HOVII in which Zis -0, -NH or -S. PCIT/EP00105058
The group, Ar formula Il in which Re is hal ogen and R9 i may
be, for e‘ygr%ﬁél,“a group of formula Il in which Y is car bo%?li%(g%@% al ogen,
preferably chlorine, RO is hydrogen, R is -NHR 8 where R18 is hydrogen or
Cl1- CA-al kyfpe ARALR. Y eftlps preftrablHs98 %Mo 4 caPRdrPABMEY | -

pr ef er abl ?;fcchl ofli néggcf }Elgl?lcﬁn(gga?gyr%grgcﬁgﬁ ar?ép%)% q And'r are each 1.;n'
Preferred groups Ar anong such groups include those of fornmulae CI HzZN C

i ch r FEe R AR M oF R (i & fORECD A S T ol

fornul a | |denategh-cdr 6y niesnbegadoonterofiRle, snclude growgsanavhitld i s hydr ogen,

Cl- C4- al kw ;. Cl | kaxyn G, G~x Akl R_j - al kyl
C6- Coo- ary 'Socg%ﬁ?yé#wmﬁé‘?e S QH%%cg}}c\emgé%ﬁaigﬁé pgf# gﬁf’ﬁy hydr ogen
or Cl- C4- aNHHCO-R(RY =CG{RE)-00 0/NHMNEHR-CHinie pe -NHICOCHy dir oy SOECHz A0 abiky | |

Cl- C4- al kQyy- Sz, &k kel , Ok -~ CORZ mher & {R2Q~ IS 1 N( R4 2y Cl- G4-al kyl ,
G- oa al kTR ACIRG i o NSNS ST st vl W s R ar ek’

i ndependenhdepehgatiydedragen 6r G4 adlkytland R*4isdCieCarlleyleREHs I0HNA s T, < zakyd,
Preferred i&éu S ﬁg@g?%rsugy groups include those of fornulae CH.

H3C. " Ni Cr~ “rfie group Ar of forrmula If in which R8 is
-CHZOR 3 may be, for exanple, a group of formula Il mwhich Y is carbon) R8

S SR Ve B R SRt

Cl- C4- al kalkeyotea-Caor@- kyembefedMietdrocycdhii8daheseofRh8 foranulaedr ogen, Cl- C4- al kyl
or -COR2 where R20 is Cl-C4-alkyl, C6-C -aryl or -N(RZ' )R22 where R2' and
R22 are each independent!|y hydr@gen or C -C, -al kyl ,Op anf® q are each 1 and
r is zero; or a group of fRmufa in which Y is nitr R8 is -CH OR 3
where R 3 is hydrogen, Cl- gr Cl1C4- al koxy- Ik#,(, R is -OR9
where R 9 is hydrogen, C Ror Cl1- C4-al kOX)):I

HO

i R* [{E} R*

H 0
HO
v
o]
O\”
s
/ \
H o]
HO



O X CH3 WO 00/ 75114 PCT/ EPOO/ 05058 7 C4-alkyl, p and r are zero and q is
1. Prefer ps Ar anong such groups include those of zossl | X1
XI'V The d&gﬁg%%ﬁyof formula Il in which B8 is -NHR 3 may b%?f or exanple, a
group of formula Il in which Y is carbon, RBis -NHR 3 where R3 is
hydrogen, C1-Cl0 alkyl, C-C, alkyl interrupyed by 1 to 3 hetero atons,
-COR 4 where R' is hydrogen, Cl-C10-al kyl of €l-ClOal kyl interrupted by 1
to 3 hetero atons, or RI3 is -C(=NH) R' O SER' or -SOZR' where R' is C, -C,
-alkyl or C-C,-alkyl interrupted by 1 tol3 hetero atons, R9 is hydrogen,

R is -OR a where R 8 is hydrogen, C -C4-al kyl or Cl-C4-al koxy-C;-C4
alkyl, p and g are each 1 and r is zem” PReferred groups Ar anong such
groups include those of formula H XV O 00/ 75114 PCT/ EPOO/ 05058
especially those where R3 is hydrogen,C4-aI kyl, -COR 4 where R is

hydrogen or Cl-C4alkyl, or R 3 is HS& R ore—-R' is G C4-al kyl. Especially
preferred groups Ar are those of formnuly I, IV, V, XIl and XV as

her ei nbefore defined. The group R mformula | may be, for exanple,

hydr ogen, hydroxy or Cl-C4-al koxy such asVihet hoxy, ethoxy, isopropoxy,

n- but oxy or tert-butoxy. Preferably, Rl is hydroxy.

s

0

X

HN z

HO
Vi
in which Z 1s -O-, -NH- or -S-.

The group Ar of formula II in which R® is halogen and R’ is hydrogen may be, for example,
a group of formula I 1n which Y 1s carbon, R® is halogen, preferably chlorine, R? is
hydrogen, R'® 1s -NHR® where R** 1s hydrogen or C;-C,-alkyl, preferably hydrogen or
methyl, X is halogen or halomethyl, preferably chlorine or trifluoromethyl, and p, q and r

are each 1. Preferred groups Ar among such groups include those of formulae
Cl
Cl
vill
Cl
FF

H,N
F

IX



Wien R is hydroxy or al koxy, the carbon atomin fornmula I marked with an
asteri sk g rably has the R configuration. The groups in
formul a |“ﬁH§h§ge for exanple, each indepgndently hydrogenpgﬁnéﬁgggg%lkyl,
e.g. nmethyl or ethyl. In nost of the preferred enbodi nents of the
invention, R2 is hydrogen and R3 is hydrogen or nethyl. The groups R, R5,
R6 and R in formula | may be, for e anglqz each independently hydrogen

chl orine, TheggPrRdr of fersrdadunyyhich R 51-08 oand Ryls hydsagen may belfoCegampleoxy
Cl1- C10 al L ater s ] 3 e . 0 | &l

at ons or ?g?#ﬂ%&@ﬁgﬁ@dgﬁg&g%@% )s{S - g}lca erﬂé;zﬁ?/&tg ci'nr’rerct'h%;ﬁa%lly’ilyl ,
triethyl si¢1y¢1'albﬁéhﬂl:Q@ék)ﬂo*QQR’élﬂ@!mRE@s(Sic@ﬁ-bMIC,a-C@@NFPbR-E(RW?é? whee
and R 2 argsg 14 1~ Chal Kghd .. _8p1R4 B, RS
and R6 or R6 ‘gﬁg( R'ﬂ‘,é%? %Pgl? Eﬁeérnﬁ\c/\nﬁ%/ﬂqt gé]:ggirbéo%nlc‘ac?lgklékt o'sv\ﬁlkcﬁdft ey ar""eh"'re

at t ached, Frays hydnegea, &1-Ss-abyl,6°:-Gettbexe§:-Canbydyarl-COR™ where il shN(R?)R?,

pr ef er abl C oal i-phat .G kI 1 I I ef eradd turated,. Qr a .5-, or
6- rrenbergjachﬁiélf SJF ggt&?ﬁx@ (rE‘i ggalgg'n% n?’r‘l’%rgnagldor tx\'/l\gﬁ o{l(rﬁé%%" 'é’? %prfé’ficmly
Pr ef er abl yiydrRgen Rg Ci1%-akid, Randinareeach landr migeerooPreferred proiups Aatmohg such
benzene ri i ttached is symretrically substituted, i.e.
et her (a)g&%”%ﬁ&M@§gg¥%p§%%ﬁ@?%gl and RS and R6 are identical or together
denote a symmetrical ring, or (b) R4 and RS together and R6 and R together
denote identical rings. Mre prefergbly, |R4 and R arc identical and are
each hydrogen, Cl-C4-alkyl or Cl-¢ PR ahd either R5 and R6 are

i dentical and are each hydrogen, C4- al koxy or

C -C4-al koxy-C, -C, -al kyl, or BadAnth&6 t oget Jpnot e -(CHz),- or
-Q(CH2), 0 where s is 3 or 4andt is 1 or 2 fecially preferred
conpounds of the invention include conpBynds formula | in which Ar.is a
group of formula 11, 1V, V, XIIl or XV, R—Ds hydroxy, R2 and R3 are
hydrogen, and R4 and R are identicaFssfid are each hydrogen, Cl-C4-al kyl or
Cl- C4- al koxy, and either R5 WO 00 {4 PcT~pooi ososs and R6 are

i dentical and are each hydrogen, CA C4#al kyl, Cl-C4-al koxy or

Cl- C4- al koxy-C, C4-al kyl, or R5 qpd R6 toget her denote -(CHz)4- or
-Q(CH2)i0-, in fret or salt or sdlvate form In such conpounds, the carbon
atomin fornmula I marked with an asterisk w preferably has the R
configuration. Specific especially preferred conpounds are those descri bed
in the Exanpl es hereinafter. Thenganuﬁds of formula (I) are capabl e of
fornming acid addition salts, partlcurhrly pharmaceutically acceptable acid
addition salts. Pharmaceutically acce a@;e acid addition salts of the
compound of formula I include those i NQrgani c adds, for exanpl e,

hydr ohal i ¢ acids such as hydrofl uoritc aci g=Rydrochl oric acid, hydrobromc
@ aci d, phosphoric acid; and
3 4

acid or hydroiodic acid, nitric acid, sul

organi c acids such as form c acid, etic 1, propionic acid, butyric
aci d, benzoic acid, o-hydroxybenzoi c\gci d/ p-hydroxybenzotc acid,

pchl orobenzoi ¢ aci d, di phenyl ace{dg d© triphenyl acetic acid,

1- hydr oxynapht hal ene- 2car boxyl i ¢ aciNd, 3-hydr oxynapht hal ene- 2- car boxyli c
acid, aliphatic hydroxy acids such lacticXhcid, citric acid, tartaric

acid or malic acid, dicarboxylic acid$ such as fumaric acid, malefic acid
or succinc acid, and sulfonic adds such as net hanesul fonic acid or
benzenesul foni ¢ acid. These salts may be prepared from conpounds of fornula
| by knowhhesgroup fAgraf fomgulp flaoechicteR? lSSCEHz@lﬂlngQ|bv,ab68xa':kﬁﬁlc,ph@-bﬂp%¢uti cally
accept abl e nef erabl y,hyd 13 The yesent, | nvention al so

provi des fgr%{r}%\gg}sns&P '5‘3 Y?ﬁecagbroé]pgr %%t'lk%}ﬁ%gﬁ‘ Y:Vgﬁ‘ﬁg{méé’yéif%c& 'Fafalk)’}’r?‘fq’lee or
salt or sGralhoxy-CoCnalkhel’ s andlogemrRepar-OR ' byhareR'd aclsslr6QMPCI-&l, Alky] ba) for

conpound 1t Rl C TR o7 & R e R Mo B bt At of Bl
where R? 1s C;-Cs-alkyl, Cs-Cro-aryl or -N(R*)R?? where R?' and R* are each
independently hydrogen or C,-Ci-alkyl, p and q are each 1 and r is zero; or a group of
formula 1n which Y 1s mitrogen, R® 1s -CH,OR"® where R is hydrogen, C,-C,-alkyl or C;-
Cs-alkoxy-Cy-Ca-alkyl, R 1s -OR™ where R" is hydrogen, C;-C,-alkyl or C;-C,-alkoxy- C;-



WO 001 75114 PCT/ EPOO/ 05058 10 R4 H~ R3 ~CH2)n Rs XVII N Ra2~ (CHz)n / Rs R
where Arl is Ar as hereinbefore defined or a protected forz'%tjgﬁ Zo(gés R2,

R, R RYORMNI#4and n arc as hereinbefore defined and R32' {Pr Jen, or

an am ne-protective group, or (ii) reducing a conpound of formula Ra R3 (CH

) RS H N--\'~ | | 1L (CH)n [/ ~ ~RR R, O re Arl R
R5, R6 ang"ﬁ}kyhrpe“@/r ﬂéf%ﬁgﬁﬂéf%'r‘é'?éfﬁgﬁ%%,gr%u@sééﬁ\'ﬁgr?l s?%hegﬁorii'%ﬂdggt o
group intoffoohufded) -; or (b) for the preparation of a conpound where R is
hydr ogen, reducing a correspondi ng cong und of formula | where R is
hydroxy; or (c) for the preparation of conpound of forrmula I where R is
al koxy, either (i) Qal kylating a corrgspondi ng conpound of fornmula |I where
R is hydroxy or (ii) reacting a correypandi ng conpound having a | eaving
noiety instead of R with an al cohgl ¢ mul a RIH where R is al koxy;
and, optionally, converting a resuttaN pound of fornmula |I in protected
forminto a correspondi ng conpound in Mpfotected form and recovering the
resul tant conpound of forrmula I in free or saljor solvate form Process
variant (a)(i) may be carved out using known procedures for epoxide-am ne
reactions. It is conveniently carried out without a solvent or man inert
sol vent, for exanple WO 00/ 75114 P EPOCO 05058 11 a hydrocarbon such as
t ol uene or an al cohol such as n-buta . The reaction tenperature is
convcniently from25C to 200C, prefcNably from 80C to 150C. The tenperature

may be achi eved by conventional heatiphg=Qr by m crowave irradiation.
Process vanant (a)(ii) may be carrie ISi ng conventional nethods, for
fle under conventional conditions.

exanpl e by reaction with sodi um boro

o

Xl

OH

=N

HO \ /

XV

The group Ar of formula II in which R® 1s -NHR™ may be, for example, a group of formula
O in which Y is carbon, R® is -NHR™ where R 1s hydrogen, C;-Cyq alkyl, Ci-Cyo alkyl
interrupted by 1 to 3 hetero atoms, -COR'* where R™ is hydrogen, C;-Cio-alkyl or C;-Cyo-
alkyl interrupted by 1 to 3 hetero atoms, or R" s -C(z=NH)R"Y, -SOR'” or -SO,R"” where
R is C;-Cyo-alkyl or C-Cyo-alkyl interrupted by 1 to 3 hetero atoms, R’ is hydrogen, R' is
-OR' where R'® 1s hydrogen, C;-C4-alkyl or C;-Cs-alkoxy-Ci-C, alkyl, p and q are each 1
and r1s zero. Preferred groups Ar among such groups include those of formula
Hl3
HN/

HO-—-
XV



Process vanant (b) may be carried out using known procedures for reduction

of secon%%/ﬁ ohoI s to hydrocarbons. Process vari ant (C)P(CQ/E{%%B&S

_carried usi ng known procedurcs for Gal kyl at~on, for exanple
reaction with an al kyl at ng agent such as an al kyl haI i de under knovvn

cond U] ONGpedd\REaS. YRLLH M is ghﬁa(gn), ERY, Qﬁéﬁfé@ﬁﬂﬁdwgkﬂqsmay@cn PRSI CS

for benzy acermnent aving noi e

t osyl at e, alk@spt B Fes S@d%gwhcmR Fl)SdEﬁanlkﬂonpounds of forrrul al infree form
may be converted Into salt or solvate forns, and vice versa, in a
conventional manner. Conpounds of the i nvention can be recovered fromthe
reacti on Edpetiallepefitradigrofpsetir ane those o YenmtulasH, IV ek and 30hey bereishothreas
enant i omaéz yay be obtained in a conventional manner, e.g. by fractional
crystalliz ACOn or asymmetric synthesis fromcorrespondi ng asymetrically
substltuted e.g. optically actwe starting materials. Compounds of fornula

can pr.e ses a us,. L9 t hose
used forkfﬁcegrﬁlugggﬂg?orghuq% "iaﬁé’ckﬁ? rg%lﬁ,pqy@%%é dsm’é);( EPJg‘O gﬁmxﬁ Behafir es
descr i bedmethodplathety, sbphadixgj mbhtoxhemitat- byto&QBPrcfa@blyJEBE-h]yﬂ&ﬁcy Conpounds
of formula XVI in which the carbon atomindicated by the asterisk "' 1s
chiral may be prepared froma conpound of forrmula Are CH-CHL XIX OHR2

where Ar' Wa;eﬁlRRZs aycﬁoﬁ)sohﬂkexﬂbﬁé edrbofl efannacfoaidlall marked (vethvannggteaisom or
group, as d ﬁi’ﬁ %\ﬁuo@g/ 25104. WD 001 75114 12 PCTI EP00105058
CorrpoundsP‘G ’? ¥ onigyraticPer nat i vel y be prepared by cpoxidation of a
conpound of formula Ar' CH CH R2 where Ar' and R~ are as here~nbefore

defined, using conye Qona cedur such as thos used t he Exanpl es
her ei naf t Bhe g'@d%gzﬁ'&‘ihof“ g%uf%‘ RABWAF> 63<hrig S‘iﬂ‘g'] adeeeespr

met hods anatQgmyE ctgonichmssr étfﬁ?p' m%os&bezmrlﬂ&a{rad exano&fncmasmw@mmda for
exanpl e thos used tn, dg npl es reinafter. Conpounds of fornula Xvili
é‘B& ‘ESCB

are knovvn‘SdV 5gen ld B\r )P‘rﬁ‘;‘t‘ ds anal ogous to those used for the
preparation of the knovvn corrpounds R3z as an ami ne-protectwe group in
formula XVI1 may be such grou for exanple as descri bed in

Pr ot ect we l@r&f&BES ﬁq (1} ggnP%d gyﬁt fesaula I maybeafernampls, @ ndgresdenthhn Wi ey &
Sons | nc, hydesgndcifidhihd, %on;\g%ﬁlorgﬁﬁﬂﬁf fmha{oreﬁiaﬁm H}Hrd)[y' t, 149s- QmBQ}Y(hCFDa

exanpl e, corrpounds of formul'a XVII, where HJ rogen, be prepare
by reduci¥kylam-Gi-sHylgnteraprediby qus grmugas )oxyscn\or fyy @omS/or@nmr mgre. D) ~

RR SO or SO; groups, C;-C,-alkenyl, trimethylsilyl, triethylsilyl, phenyl, carboxy, C,-C,-
alkoxycarbonyl, -CONR"'R'* (where R'" and R™ are each independently hydrogen or C;-C,-
alkyl), or R* and R®, R® and R® or R® and R, together with the carbon aroms to which they
are attached, may denote a 5- or 6- membered carbocyclic ring, which 1s preferably a
cycloaliphatic ring which 1s preferably saturated, or a 5- or 6- membered O- heterocyclic
ring containing one or two,oxygen atoms. Preferably, R*, R®, R® and R” are each hydrogen
or are such that the benzene ring to which they are attached is symmetrically substituted, i.e.
either (a) R*and R” are identical and R® and R® are identical or together denote a
symmetrical ring, or (b) R*and R’ together and R® and R’ together denote identical rings.
More preferably, R* and R” arc identical and are each hydrogen, C;-C,-alkyl or C;-Ci-
alkoxy, and either R*and R® are identical and are each hydrogen, C;-C,-alkyl, C;-C,-alkoxy
or C;-Cs-alkoxy-Ci-Cs-alkyl, or R’ and R® together denote -(CHs),- or -O(CH,),O- where s 1s

3or4andtisor2.

Especially preferred compounds of the invention include compounds of formula I in which
Ar is a group of formula ITl, IV, V, XII or XV, R’ is hydroxy, R? and R? are hydrogen, and
R*and R are 1dentical and are each hydrogen, C,-Cy-alkyl or C;-Ci-alkoxy, and either R®



where R, Rs) R6, R and n are as herenbefore defined. The reduction may be
carried out by conventional nethods for reducing oxines to % @ﬂ’ﬁ@ sogpr
exanpl e, MO0 78 ct i on may be carried out _by catalytic hydt}’ér| & X
preferably using palladiumon charcoal as the catal yst. The hydrogenati on

may be effected using. kno rocedures —for. exanpl e~as, described R-D.

Si ndel ar e?"‘iﬁ, aﬁ.'diﬁlﬁépﬁ\%ﬁﬁgc?c}’%ff sgCES{:?Ff'a%g%g%éﬁ@’Vr%sé‘o ) ’?lg%;ﬁ’ﬁ & XX
may be prefaabgl as RiandrRoegethyt dsnate|GH,)etoraD(Cldp. @i, in freoor dayt arsalvagous
procedures, Conpounds of fornula 11, where R4 and are hydrogep can be
pr epar ed b{PrP‘eggf‘fcrl?gmg’p@gﬁg%gﬁ%“é?’%f 5tr°ﬁh'lnaf%‘m€lbq rEﬁYﬁgﬁ&fﬁgﬁ / 05058 13
R3 (CH2) n frefirhiRphaitive R confifurdtidnCHErcifiCedpetinllyt preferedpmpbdndsfart diosell a RS C
-- CR6 XX, Wh{.re R_, RSE‘ F%G R.Z and n are as here~nbefore defined. The
reaction ni§enRedinthe E§agles pereymaficty esence of a catal yst such as

tris(triphenyl phosphne)rhodi um chloride. The reaction tenperature may be,

for exanpl from60 tg 120C. The reacti i s convepjently carve ut in an
inert sol vih‘f?mf‘ﬁ?urléiié’ ré"’g"t Hapsicap "eﬁpgﬂ‘u’é’”}ge"é&‘i‘ M iAYEr RATHE a'%é

conveni ent piaraaeeiitchifeadcepth b atbidaditfinbats. OPhdriic&ric¥iBniccepthifle eid GUHRdNMAY
be carved Olllt si ng knomgﬁgroce(liu[es f or ex?r’g)l e as described ~n
W96/ 23760521%wéFie RaPAk RS formula | ngfuds (tese of margamq aads, fagFxamplieByfrohghc

conpounds gfiddf @ERds AfdrSHLbn@Rdd hfldrbchidhe Led, haafdbesmRUlciddt KydeoipaR:eice of
a netal carbonyl conplex catalyst, foCLaeéarrpl e using the procedure .
descri bed By4@qd:culfyeis pgy RhosaRRPFRCId3 3 Qegrnicjacds iRl At fospre acyd avcticggidy 2)

4058, or a&o@rﬁli@m&,sou@g&cmrb%nzcﬁpﬁm@,tmﬂmr@&yﬁeawyIaad&dhydmybaﬁokra%m%ed
as described tn W96! 23760 or by anal ogous procedures. npounds of forimula

Co
XXI 11 are H¥herphersoigagd.serhsnlasste ekl tirsinlagts @agdu i 2y droypppithalsnco?-
forml a XVJa'rb&@fhE‘%gn'3,33-h?dﬂixlﬂilxphtHﬂEﬁd-E—'éJu%Bkyhch‘éH?)éli hAthyArdsS; akidTBYCISs
prepared by am nation of the corrcspond~ng 2-al kyl -tndan-1-one using
amoni a anlactecibNgrc acg, tagiane gadgr geadgged, drcarhoxpbmacadiuch as Bwmancagit hesi s
1972, 191. mEermeinéisselink atibad SMtdm@s AGhuer APREALResdBbhRadigwer ¢ R4, Rs,
R6 and R are such that the benzene ring to which they arc attached is
symet r i cabangenssifanie apidd These spltsvmpy boprcepred feam eorapeunds of frrmumbbr kmpown RS,
R6, R ancgaﬁifomgggg&dnyeg.rogen, where R and R are nethyl or nethoxy when
R5, R6 and R3 are éach hydrogen, and where R4, R and R3 are hydrogen when
Rs and R6 are each hydroxy, fluorine or chlovne. In partecular, preferrcd
| nt e Medi ahggh fsohatlukpHiVicdhialJOULoAIEL A viiks, brdRraBithyBracdl © each
hydrogen and RS and R6 are either each Cz-C4-al kyl, C--C, -al koxy,
C -C -al koxy-C,-C4-al kyl or RS and R6 together denote -(CHzZ),- or
-Q(CHz), O ~ 4 [ ' L ¢
Co- i & eyl D ventfor o pRRIe a pRorkpfor e bpiepldn Bt il B foriY
C~- G, - al kyin frecocsalppenlyata bt R kanambe arepacdd: ye progess chpgrnsigen,
C~-C, -al kyl, C~-C, -al koxy, or C--C4al koxy-C,-C, -al kyl or RS and R6 together
denote -(CHz),- or -Q(CH2), O where s is 1 to 4 andt is 1 or 2. WO
00/ 7511 4 RaTcERTUPEBUBBoN of Copppawriswhere Rorshydroxx/eitherar e novel conpounds
whi ch nmay be prepared by reaction of a conpound of formula Are CO Hal XXIV
where Ar' is as hereinbefore defined and Hal is a hal ogen atom preferably
chl ori ne di reacong acomppund af foomplrund of formula XVI1 as herenbefore
defined. The reaction may be carrieg out using conventional procedures, for
exanpl e those descri bed by Yoshi;e(k~£t J. Med. Chem (1976J, 19(9),

al ,
1138-42. Ar' CH CH R2 XVi

with a compound of formula



VWher e desired the protection of any reactive group may be carried out at
any appr stage in the above processes. The protecti S
SU|tany %%gﬁd conventionally mthe agt and may be |ntPQgG%gngﬁ%
renoved using conventional procedure. For exanple, when a hydroxy group in
Ar' ~s protected by a benzyl group, the |lgtter may be renoved by catalytic
hydr ogenati on ~n the presence of paIIad|f on charcoal wusing conventional
procedures, such as those uysed i ngehe Exanpl es. Conpounds of
formula | in free, Halt o ol 2rUsef ul as pharnaceuti cal s.
Accordingly the invent pmpound of formul &MU m free,
salt or solvate for or use a ( Fpg "Ea The conpounds of fornula
| in free, salt oRsolvate form hé elnafter ferred to alternatively as
"agents of the invention", have good (32@&irenoreceptor agonist activity.
The ~i 2 agomst activity, onset of action and duration of action of the
agents of the invention may be tested using the guinea pig tracheal slip in

vitro assa cording tot re of B N=al 54

3 Phar mac e ook FabgfoR AR ESa Biprd ol R RO R R TR

sel ecti viind # are ztsh&r@ﬁbeddrrceiaﬁﬁ&ba&pim’ﬁ p ktdrbgane ot an himeneaprotaatvegronpcapt or

can be neasured by a classical filtration binding assay according to the
procedure of Current Protocols in Pharnmacol ogy (S.J.Enna(editor-~n-chief)

et al) Jofun rddukcmyg aSobsbuntd g forkfifd8) , or by cAWP deterrrvnation in cells

expressing ~i 2- or ~iladrenoceptor, according to the procedure of B.

January et al, British J. Pharmacol. 123:R701711 (1998). The agents of the
i nvention commonly have a rapid t of jJacaon,sand have a prol onged

st ~mul at ~ng action on the BR-a (ghg? sepf 8 npounds of the Exanples

her ei nbel ow havi ng K—{ N | ues of {der of 0.1 to 10QWMIM havi ng

durauons of action of tHhe 8#&?1 ANPSFEPQO/ 05058 is order of 1 to

greater than 12 hqurs 2haV|d mdi ngd scl &tivites for the

(32adr enor ecepto ‘relQtive to the ai | - adggnoreceptor from1.5 to S00. For

exanpl e, the conmpound®© of Exanples 1, 2, 4, 5, 6, 8, 27 and 29 have ~i 2 and
(31 binding potencies, neasured by cAMP determ nation mcells expressing

~i 2- and ~i |- adrenoreceptors, represented by ECso values (~i2/~il ) (gin
nM of O. 2p20p23{ln25;s ¢l / 6 and

0. 012/ 0. s‘ggéegp‘%cﬁ LY, N thgR cagfr‘ripqgu%g??g?‘g‘l’:‘é%@? &‘Q'“ 8 ‘%C%"@Qi?‘g %/% éhave

T(SO% tlkPECSg(OglpnnmﬁH@jﬂ) ofr >400 at 71 nM concent ratl on, 82 at 100 nM 444

at 100nM 222 at |.OnMand 279 at | OnMrespectively m t he gui nea pig

trachcal strip assay, where T(SO¥ is the time for inhib~t~on of

cont r act i (bhfarshedpepyrations6%comppuad whrierRins hadnogen, edicmp 7 exegsponding hei r

~i 2 agon Vi 1S nvention are suitable for use ~n

t he treaf%%l%ﬁhg fk%“%%%ﬁ?@?%ﬁi R(hr‘ijln(gc‘prrevented or alleviated by

activation of the ~|2adrenoreceptor In view of their |ong actlng sel ective
~i 2 agonls I Vit the gents o he 1nventi 1 8r ef n A he

rel axatl f ﬁbr%rﬁ %ﬂag o?'ﬁp AsC? ftafofi"rlt th"gel’cfce i efa?kcf’g' c‘ltlher (i J-

br onchoc cnilsytlamtgta omrcsaehdxeg cmhpdmrmmﬂfocmﬂstl mieré Bhisdendrdey ordistenetthg .

nodel s such as the in viv h S f | ¢ed.

Phar macol SCTSBnsne ﬁ\%"pr?ud‘g}% )4 'ggl%g ?LYG'é‘ i‘-é%frmgl rraqﬁn S otgﬂo?ofbfr?\rmj'!a
Resp-~r. OR%iwhﬂaﬂenmhﬂoxn1997, |56, 766-775 and anal ogous nodel s. The
agents of the nvent~on are therefore useful mthe treatnment of obstructive
or inflammatory airways diseases. In view of their [ong duration of action,
it is possidbbpudmllagddniveing aaesuliaat agepimdal fotreuld huepidiarediden1atoday m t he
treatnment of such di sease | n_anot &r aspect, agents of the invention
comonl y CXKTHA ”@HﬁWH%?@aﬂ%PP@?“FW @M ng a low incidcnce of side cffects
commonly cncountercd with ~i 2 agoni sts such as tachycard~a, trenor and
restl essness, such ents accordlnﬁ ¥ belng lrnegétablelfor se in on demand
(rescue) AP&EGOYERTS thE reaiitantrompaust of formul Fnrieltor sgyateaEti ve or

i nfl ammat ory ai rways di seases. Treatnent of a di sease ~n accordance with
the invention may b npt pmati c, or | actic treafnent. Inflamuatory or
obst r Uct MOSERS RISt (p)GLmes be asrih o YRt g trsoint B AW i cabl e

i ncl ude asdchiBhs. C)Iﬁls\mtraﬁa{tlytdﬁﬂeccpdutgﬂﬂﬁﬁts sbﬂ@ﬁﬂ&lxﬂgnbﬁérhsél%r{tlﬂaﬁ'cfam le
(non-allergic) asthma and extrinsic (allergic) asthma. Tr eat ment of asthna
is also to be understood as enbracing treatnent of subjects, e.g. of |ess
than 4 or 5 years of age, exhibiting wheezing synptons and di agnosed or

di agnosabl e as "wheezy infants”, an establLshed patient category of mgjor
medi cal concern and now often identified as nt~pient WO 001 75114 16

PCT/ EPO0/ 05058 or early-phase asthmatics. (For convenience this particular
asthmatic condltlon |s referred to as "mheeay |nfant syndrone" )

O T T Y I .. T ' Y I

provi deg




WD 001 75114 PCT/ EP0O0/ 05058 “17 The agents of the invention arc al so useful
as co- therapeutrc agents for use ~n conjunction with anti- y or
br onchodi Y%8$1¥4r ug subst ances, parti cul Arly in the treat h@%?ﬁ%i oSy
obstructive or |nflannatory ai rways di sedses” such as those nentioned
her ei nbef or ¢ for t S r ut ac i

drugs or ashyd ?r%aans o dgl('ff'gc °'r%‘ ;H?re g‘ nh&,&gc? r-)Ilcl)"%éﬁ Crhg?( térx é)mu? Bct s
of such drdogs.:maﬁnlyefg@ﬂtzsecf: td beo‘tcn\pecftnabty fiecryt 8I0éC mo ¥ &QPCM The lthlpcraturc may be
antr-rnfla 4¥ or bronchﬁfrjato#é drug in. a |xed phar maceuti ca

conposi ti dﬁ Y HRfYy e Arating o VRIS A9t or e, si mul t aneousl y
with or after the antr-rnflannatory or bronchodrlatory drug. Such
antr-rnflannator %gs include steroids, in parti.cul

gl ucocorti dB%"t%Y't‘ﬂ"d% (1 maybersarisd ot HsingiseBY Pﬂa{g‘ifﬁ‘eds fersrmrione or
NDNEt aSONGeacdidd VABP N HorsIfatidE uad&tont éntinahcodditeaber gol i ne,
bronocriptine or ropinirole. Such bronchodilatory drugs include
anticholinergic or antimnmuscarinic agents, in particular ~pratropium

brom de, @¢bdekOPd iink bB) qm,dree @bded b@tUsiY mm“hrammfes@muuatérpassc@émagye nts
of the invention and steroids may be used, for, exanm i{he treat nent of

COPD or, péohPBUPdpRipca Frnﬁmcaﬁﬁﬁf‘ﬁ%t‘t(FBHé“achbfég’éf‘Ffis°“61“S'f‘ﬁ NPRPEH LTINS

ant i chohn%gocarprraaat I{FUSGRIPIObF rABEsH &.zarandqtgazrtmgm%emeempsn ams;nhat& nmay
be used, for exanple, mthe treatnment of asth articul arl COPD. In
accor dancengrt knawrcenshernsi Rgocessarigng (i mrarr\béﬁtfr %Lrtﬁvbrwmsg ¥ehirhod

for the tnQalmedispPce@PniAPRGHS thy Rafihg lnm‘lé@mg@ oYt a8 ER6gepttCh
conpri ses adm ni sterr ng to a subject, partr cularl'y a hunan subject, in need

t her eof ahedrground of forrmula |, or a pharmaceutically acceptable salt or
sol vate thereof, as hereinbef ore described. In another aspect, the
i nvention provi des a conpound of fornmula I, or a pharmaceutically

accept abl &osegaunds of firpwiadl mifeee dorfm may bespayantsdefosalies soly e dofes;, apd sncen
the prepargkl Qf OfondedtRALFATERNY, for the treatment of an obstructive or
inflammat ory al rways di sease. The agents of the invention may be

adm ni stered by any appropriate route, e.g. orally, for exanple in the form
of a tabl @onqrou%apsrlth% mRALERLE! Bl belovdr&d FrEMARP L& i MBUEROHR lyunffeenhgal ly
to the skin, Tor exanple in the treatnent of psoriasis; intranasally, for
exanpl e | sonveatiopdanannar. spmpesysich\as enansromasy, anayr berstbyainesin s eenivantionel
particul a t glm S
di seases. "Pﬁnwfc lg] gﬁz{aglgésﬁg% s lﬁg‘bﬁtég%tr onmgtf %’lgﬂi)érs %v 95%csgh58‘{‘?r ceuti cal
conposi t i esymmenpicalbi m@satuwnpemm'%ﬂy pgrveustartingimaténrade formor in the form
of a pharmaceutically acceptable salt or solvate thereof, optionally
together with a pharnaceutically acceptable diluent or carnet therefor.

Such conpésmrcunds abfpripelapX Ehene kaows ngmnd%m%@)r’mprmalrc}ehr pragessexci pi ent s

and techn I ncl ude
ol et s andoecys il vl Maiefaghhn o by kodh cohRARE, K Rnif e

t opi cal adricadetes descobediimyotizniabof MedicorahChemistre 4987, I, rltSﬁéfit5§6 @emoonds
transder v ns,.f on may
compr i s¢ BLBEbA RV AL TRe P 18} SRR ed Y IRE Sl e TRy B

f or mul at i preparetifeorn mwentpoond af fgmiukc| udes (A) a conpound of formula | as
herenbefore described in free form or a pharmaceutically acceptable salt
or solvate thereof, in,~nhalahle fQrm_(B) an ~nhal abl e nedi canent
conpr~sng such a conpd%nd mrhal abl'e f orm toget her thr1X§Kpharnaceutically
accept abl e carver mmhal able{form {(C) a pharnmaceutical product conpnsng
such a conpound in tnhal abl ¢yformgeassociation with an inhalation device;
and (D) an inhalation device contamng such a conpound in ~nhal able form
Dosages enployed in practising the invention will of course vary depending,
for exanple, on the particular condition to~be treated, the effect desired
and the nyeredyr’ aa%Rmastt%Sahcr%rrbc qrg dgred 21d L s keavnpaton o5/groupatfedsstribed
adnmmi st r agdoR s/ Mglsat ~on are of the order of from1l to S OOO-tg. The
invention is illustrated by the foll owi ng Exanpl es. Conpounds used mthe
Exanpl es are prepared as follows: Internediate 1 -

5, 6-Di et hyl -i nden- 2-yl anme hydrochl ori de Preparation 1 -

3-chl oro- 113, 4-dt et hyl phenyl | - 1-propanone 1, 2- D~et hyl benzene (10.9 g, 74.6
mol ) and propionyl chloride (9.7 g, 74.6 nmmol) are added dropwi se to AIC 3
(22.3 g, 167.8 mmol ) in nitronmethane (75 nL) over 30 mn. The reaction
mxture is stirred at roomtenperature for 2 hours, after which 70 g of ice
and 14 nL concentrated sul phuric acid are added. The aqueous phase is
extracted with ether, and the conbi ned organi c phases extracted with 2N HC
and saturated ‘aqueous NaCI The organrc phase |s further treated mnth

T 1

1 . o o o,



Pre~arat~on 2 - 2, 3-d~h~dro-5. 6-d~et hyl - 1Hi nden- 1- one
3- chl or oylg bei75t141i et hyl phenyl ) - 1-propanone (15.S g) is di psDEY&Nbsoss 66 nl
~concentrated sul phuric acid and heated tg, 90 C for 4 hours. The reaction
m xture is cooled, ice (70 g) is added, and the aqueous sol ution extracted
twice wt r LGl v
beT Epo0; GEeiEaeof ERRuATEe Iy ég%{'g%ﬁgé?@ggﬁg?gtbg?p ggﬁégé'i%{\éé?f"p S
trcated wef feredanat ed charcoal and magnesi um suphate. After filtration, the
solvent is renoved in v GUO. The p_rﬁg{.uct hg purificd by sh col um
chromat ogr aphy (silica,AhexafeH/=etiacetate 10:1 ), an@™Yurther
crystallised ~n hexane. 1HNMR (CDCI3) ppm 7.6 (1H, s, Ar); 7.3 (1H, d,
Ar); 3.1 (2H m CHz); 2.7 (6H, m CHz+CHzCH3); 1.2 (6H, m CH3).
Prepar at i Qyhest Ar' an8-Ra20¢ Byhereidberstdlefihet | Rigontentiocdk?’pidc&difes, such as those
2, 3-Di hydro-5, 6-diethyl -1H cnden-1-one (5 g, 26 mmol) ~n methanol (75 nl)
i s br oughtisadgnabe Examplgybsfrinaftenite (3.0 g, 28.6 nmmol ) is added dropwi se,
foll owed by the addition of concentrated HO ( 1.25 nlL). After 1 hour, the
reacrion is brought to roomtengerature and the precipitated product

ek

filtered Spmpopadnelforils X¥arenewer mandic pasrirer breemethpds rprogets- iy
ppm 12. 6 y{ehHor %ﬁﬁﬁéraﬂorﬂo( Kiidw® corfipdundé; Br €:ldinple the hiseBinbthe ZRamples CHI) ;
2.6 (4H, m CH ); 1.1 (6H, m CH ). Preparation 4 -

5, 6- Di et hherenafigm- 2- yl ani ne hydrochl ori de 5, 6-Di et hyl -

3-oxi me- 1H ndene-1, 2(3H)-drone (4.5 g) is added to a m xture of acetic acid
(150 m.), and conccntrated sul phuric acid (4.5 m.). Pd/C S% (1.5 g) is
added, t hEompasndoef farmulareViagukredn af may e Prepgesd) byamethegdsi ppjegritsdel thase 5
hours. Th | nved d¥ndolhid #&B Qn, 4 QRN pH 10
wth 4M Ng%ﬁ-lg,afgg{n%ﬁ%ﬂseég% u?ﬁ%ﬁ@x?ﬁacpgg vmatﬁ{ chi‘or o'ﬂ@rc%t'?'he %r?gléélﬁ]c phase
is dried frmvln¥YHewmaube s knpwatsech greapt fos exahplens dessnibedth ProyestsvoGrdaupe 1n

resi due ~ ~ 1.0l : et her
cdded. - T R SPUNER, Toe CRLBMIWRRTNAL, RnPHIEL o SO0 N sl BABR. 21 1 0t
5, 6- di et hyP21,rpulefm@biyl emayleor teifloorpaoetnld of fornula XVB where R3, R4 and R
are H Rs and R6 are each CH3CH2-, R3 is hydrogen and nis 1. 1H NMWR
(d6-DVBO) ppm 8.7 (3H, bd s, NH3); 7.3 (2H, s, Ar); 4.2 (1H, bd s, CH);
3.5 (2H, &ds ex@riple, cBmPoidd, of fdym@e VI 2wBer¢ BHis hydr@ieROMBY be prepag@iby t
CH3). O her nds f la XVI1 are prepared by procedures anal ogous
to those ﬁegggl(ﬁg‘é?%ﬁﬂ%?%aﬁgﬁg 1 or starring from avail abl e conpounds and
usi ng proccdures anal ogous to Preparations 3 ghd 4. These conpounds of
formula XVB are shown mthe follow ng tabll e, bei ng hydrogen and n being
1 for all conpounds. Internediate R4 R CHBEHz H H CH3CHz

/(CHz)m

HO—N —C
N (CH,),

where R*, R®, R®, R” and n are as hereinbefore defined. The reduction may be carried out by
conventional methods for reducing oximes to amines. For example, the reduction may be
carried out by catalytic hydrogenation, preferably using palladium on charcoal as the
catalyst. The hydrogenation may be effected using known procedures, for example as
described by R.D. Sindelar et al, J. Med. Chem. (1982), 25(7), 858-864. Oximes of formula

XXI may be prepared as described by Sindelar et al, op.cit., or by analogous procedures.

Compounds of formula XVII where R* and R” are hydrogen can be prepared by reacting a

compound of formula



r WD 00/ 75114 20 3 H (CH2)4-H4 H O(CH2)i 0- H5 HCH (CH2) 3 CH3(CHz) 3H6

HCH3( CHI ) z CH3( CHZ) 2H7 HCH30 CH30H Internmediate 2 : ES + M5 mle &M—H) . 204
PCT/ EPOOMSBO%H 1141t er nedi ate 3 : 1H- NMVR (d6-DVSO) ppm 8. 1P€§|1EP°B S8 NHBY ;-
6.9 (2H, s, Ar); 3.9 (1H bd s, ; 3.23(2H, dd, CH2); 2.8 (2H, dd, CHZ);
2.7 (4H, m CHZAr); 1.7 (6H, t, Interrredlate4: 1H NVR ( d6- DVSO)

ppm 8.3 (3H, bds, NH3); 6.8 2H N Q==0, s, 2CH); 3.1 (2H dd,
CHz); 2.85 (2H) dd, F_g?{)l)._ﬁ dlate5 : 1H-N|\/R(d6 DVB@Xippm 69(2H

s, Ar); 3.8 (1H m '1 (2R 6C 2H, dd, CHz); 2.S (4H, t,
2CH2); 1.65 (2H, bds, NHZ); 1. 5~( ,zrm .4 (4H, m 2CH2); 0.9S
(6H, t, 2CH3). Interrredl ate 6 : 1H-NI\/R (d6 DIVISO) ppm 8.1 (3H, bd s, NH3);
7.0 (2H, w;thArC)Jmp@ugd@ifd;mbdhs CH) ; (2H dd CHZ) 2.8 (2H, dd, CH2);:
2.5 (4H, q, EtCH2Ar); > (4 Interrredl ate 7
. 1H NVR (d6- DVBO) ppm 2 SAE(BH—QG—JR?\IHS) 6. 9 (2H %HN 3.9 (1H bd
m CHN), 3.7 (6H, s, CH30), 3.2 (2H, dd, CH2), 2.9 (2H, dd, CHZ).
Internmediate 8 - 2-(Trifluoroacetyl am nolL5. 6- bi s( et hoxynet hyl )i ndane

Accor di ngwhere tRH,ethMcREfu;rnel rDircNagEtlﬂBlbetorchf(n'EéI :l'dnlaechcnhehtay bc&dmcﬂB}uZ&
(1993)) a,solution.o 1, 45 di, met ut 1.32
6 011 5 B PTSREie b Brea i g s el RbBRoPL s hpRR S g
under a %hbeganca:ﬁmphﬂr&amﬁrel frbnr d(ploerno-gh Chehedtaphi IkaQinUéﬂléihvafahﬁl@i (64
ng, 0.07 nmmol) and a sol ution of

2,2, 2t ri fouidR 80 NqrasqivenpfapsrAmpIaethaRg nyhn HE SEaeHOR deTPREraEUEG!S CONVERIGRER) -
prepar ed fyomd &ﬁaﬁwﬁrm%}dw@onvcﬁpn’?ﬁprcaéﬁamhﬁa G’ecaﬂﬂ@a BYie uslﬁg H@\ynA PCT
Int. Appl. WD 9623760) in nitrogen- g/%gsse t hanol (2 nl), are ~n

por ti ons Ryeesdupeshfarcsampleeas descpgedin %6/2%6@ (W hese Fniapd fyee kia l@d@lyil,or a

further 3,PedkSon E&%c@@kﬁé%ﬁndo%n&ﬁ&%ﬁﬁul‘é@%(ﬂ YRE XXTARChy R 2t S UGy ke

purified by flash chromat ography on silica gel, eluting wth hexane/cthyl

acct at e (resence of aywRtal byl compiexzaglysppr w)npl%usa@ '(hzmm@fé)lrc deserebed dpy,

S) 4. 57 K i, \ﬁauhafld:%%d(Rlemd J@mélcﬁéf'ﬁ'z s& 19)7 é o$)an ahE‘lBE&&EEd' ate
- 2-Ami no-5, 6- bi s( et hoxymet Ryl X( dane 114 CI/ EP00O/ 05058 21 A

soI ution mpcqﬁ@rtasgmmwbrqmr@wl{ 33! mgy bzpmam«ﬂoq% cm%mWQ?ﬁ@ﬂﬁg of s

added to g LOBrREdures. G ds of formul k b

2-(trifl uor oac &%D Fgfn no‘srcs O%Pgunmgtoho%r/nr?e% %()imlarrl%iarrlloew Sag]aglrg”mpaé(:d by

met hanol l(r@wm)roa‘rdi"@she m xture is heated at rch ux for 2.5 hours. The

sol vent was renovcd in vacuo and the residue is partitioned between aqueous -

sodi um hydr oxi de ( 10 nL) and ethyl acetate (20 nL). The organic extract is
dried (MfSenpounds of Frrmidd X3l whese eoallrd, partgulady meghileandon sHempy beluct as a

dark oil . 6H, s),
3.75 (1H prﬁéi %g%ﬁ%hg?m cozrcg;pod(d%téz q%ln![ng?&rg ér?ixsnr%dz)mmgmggné
8- Hydr OX\ngc@Nmby the amcndﬂrc a&éwpmam Grrisen) Synthessnd72, 191.

S- (Chl oroacetyl ) - 8- hydr oxy- 2( 1H) - qui nol ~none (25 ng, 0.105 mol) prepared
fromliterature procedure Yosh zakt, Shiro; Tan| rrura Kaor u;, Tanmada,

shi gehar (Gomvends lof forwald KNI asNistesnfulare drmadywber R‘n/@aand:wemcmama)r
19(9), thﬁﬁé&azne ﬁ%&a&mﬂ aacmc'ncm gm%mw.%ngragb&%ﬁ HHTD') at

25 C for ours actign mxture i$ purt ror’ra ography
(silica, toptezompoundswhero RY)R’, RSRMidRE a@@éﬂCdeyogcn whcrcR and R” are

methyl or methoxy when R®, R® and R* are each hydrogen, and where R*, R” and R* are

m

hydrogen when R® and R are each hydroxy, fluorine or chlonne. In particular, preferred
intermediates of formula XVII are novel where (1) R* and R are each hydrogen and R* and
R® are either each C,-Ci-alkyl, C,-Ci-alkoxy, Ci-Cae-alkoxy-Ci-Ce-alkyl or R® and R®
together denote -(CHj),- or -O(CH,)O- where s1s 1 to 4 and t1s 1 or 2; or (ii) R* and R are
each C,-C,-alkyl or C;-Cs-alkoxy and R’ and R® are either each hydrogen, C,-C,-alkyl, C;-
Cs-alkoxy and R® and R®are either each hydrogen, C;-C,-alkyl, C,-Cy-alkoxy, or Cy-C,-
alkoxy-C;-Cy-alkyl or R® and R® together denote -(CH,),- or -O(CH,),O- where s is 1 to 4

andtis 1 or 2.



Internmediate 11 This conmpound of formula XVIII where Ar is a group of
formul a k¢ oof¥ia RZB and R29 are hydrogen, RZ, R3, R4 andp&r/Easmosbssdr ogen,
and RS and R6 are each net hoxy, is prepaied by a procedure anal ogous to
that used for preparation of Interncd~ate 10. ES+MS mie(MH ):395.

I nternedi ate 12 - 8-Benzyl oxy- 3- net hyl - S- ox~ranyl - 1H qui nol i n- 2- one

8- Hydroxy-3-nethyl -1 Hqtrjinolin-2-one is prepared accordin o the

pr ocedur e ompaAgs af f%W“iaTxy@ afgiaye! c?."‘-ﬂ?.“"%t?ﬁfCﬁl{‘.‘@'l-‘?c Fi’fé%a,‘%’t Y feacfiop ofa
Synt hesi s¢d89dunBdf @Pmhla ' H NVR (d4- CH30H) ppm 2.14 (s, 3H), 6.84-6.89 (m
1H), 6.95-7.03 (m 2H), 6.90 (s, 1H, 7.71 (s, 1H). 8-Benryloxy-3-nethyl-1
H qui nol i n-2-one Benzyl bromde (1.28 nL) is added to a suspension of

pot assi um carbonate (2.98 g) uti of XXIV

8- hydr oxy- 3- net hyl - 1H qui nohn- 2- one (1. g) macetone (36 nL) at room
tenperature. The reaction mxture ~s refluxed for 18 hours, filtered,
evaporated and purified by flash colum chronatography on silica gel,

el uti ng wwhereds petsnbarenbefaredeénpdardbiahimchalogqn gy eferad)y ghianinpon 1 (s,
3H), 5. 13b§§mng,|_umh?-c%af Budd of Brmhtd X VI R%iefer R fdelde 2 ﬂxc%%c?ioﬂ%éﬂc SH),
7.57 (s, I'H, 9.23 (s, fH). WO 00! 7511 4 22 PCTI EP00105058 ‘

8- Benzy| ogarrigd ppbrpngcopvenyional prpcgdinngs|fphexammethrse desgrbeshbioY ogrizake airad, J.
(0.57 g) i i f\d )2e%> added dropwi se to a sol ution of

8benzyl oxg?'?E ﬁ:@%ﬁ;g?ﬁﬂ c]]g@%’?l—lﬁg:%ione (0.94g) and sodium acetate (0.96 Q)
~n acetic acid (12 nL) at roomtenperature. The reaction mxture is stirred
at roomt r rs, res) L1l

Pet ween wa et Gl AEprotectll fanf YERANALSHD ohdihe BRI GrThby bbRBPRALE i 1
et hyl acestagein(the gbyve @ondsiase d ho pgenitingexovmotsyitable ode ned coneentipmghe si

sul phate and i.fie I I ikl | ting
wth 20 netRRBd SR Sttceing ARl QIR AR ES Bl FhCAGRTle L 13
Es, i;l_)j 6]188Bro(xd,grdlltj) in Rr‘agp(olmt;crscﬁH_)y,aBcralngI7rpan,_tbn}lqr@H)énayhcggnf,mdt_j,H), 9.08
S, i). 8-Benzylkoxy- 3-net -S-vinyl - - qui nol i n42-.0ne_Pal |.adi,um

{or aki st FOREHG PEHOEIET 3% Reese it andiad p8h XRisheR SoRB S BnBA oy - s
br onp- 3- nptdeydurtdisgeinmd thodk waeé hé2d@aftegn thndxamples.yl vi nyl tin (203 pL) in
toluene (7 nmL) at roomtenperature. The reaction m xture ~s heated for 2

hours at 100 C, cooled to roomtenperature, evaporated and the product
purified Bpmpbasds cfdfoummladhin éretsalyoapblyatofosn hicoaefpbhs plerotcaucalst h 2%

et hyl acetate,in,dichl oronethane. ., H NVR my 2..24 3 S. 18
(s 2ry . ARc5dByghe iR a8 Bsaddss Yineopny of lo BRI L G borgbhanc 0
1H), 7. |21fo?m:2%iﬁr @Eﬂhan-bharﬁaB&xETMBI' }(craomfbld)llndﬂofggrr(lﬁla %liﬂfr,ce,&aﬁﬁ:r(sslyaﬂzlfbrm,
8- Benzyl oxy- 3- pet - S oxiranyl -1 H-quinolin-2-one To

8- benzgl oE%}-"‘@?EE‘t‘ﬁb/ﬁ"-cg-tQiah “—"%Y‘f—lﬁﬁﬁ pts of theatnyesponnghave£o8d#da to a 0. 1M
sol ution Qamm;,rzssgm Hoaxt hanfy! Thagetagbgis( Aty Mnket Afak@én §MTHHEm§B dfoom

f
tenperature for hours, the solvent Is removed srr vacuo to yield the
product . a¢som thaRgng) of sherinventr gy be gpped using rhogignea pig trpcheal stip g1 gtrp3
E m EIL.::I)D ' é&s%—%i%o?&ri%m thyfbroccﬁuyjcebf(l@A. €bVemaf-and AL NHTQ,J.PKa%a&quMHﬂ)odS 7.93

S ] ] . S y .
(1989), 21(1), 71-86. The binding potency and selectivity for the f2-adrenoreceptor relative
to the B1-adrenoreceptor can be measured by a classical filtration binding assay according to
the procedure of Current Protocols in Pharmacology (S.J.Enna(editor-in-chief) et al, John

Wiley & Son, Inc, 1998), or by cAMP determunation in cells expressing f2- or f1-

adrenoceptor, according to the procedure of B. January et al, British J. Pharmacol. 123: 701-
711 (1998).

The agents of the invention commonly have a rapid onset of action and have a prolonged
stimulating action on the f2-adrenoreceptor, compounds of the Examples hereinbelow

having Ki (B2) values of the order of 0.1 to 1000 nM, having durations of action of the



Internedi ate 13 - 8-Benzvl ob-5-[2-(5, 6-di et hyl -i ndan-2

yl ammol - 1- hydr oxy- et h, ~r ~- 3net hyl - | H~ui nol i n- 2- one A sol ution of

| nt er mediWO®YISI$65 g) and 5, 6-di et hyl - mdan- 2-yl amme ( 12BCHEFOMIBREO (
1.5 nL) is heatcd for 18 hours at 90 C. The solvent is renmoved rrr vacuo,
and the product purified by flash chromat o%ra hy on silica gel, eluting
Wi th 10% nsdereefol to greatirttanldrhotrmded havipgbgahmbscleuvitss farmheiBd0105058

*3C-NWR (d 1S 3 : Wi 67. 33,

71. 73, 1&2“%%8%‘."33@"&1?38? ﬁ%g&j‘?fégﬁgf 92?’611'%9 3§,§ ’ fgb'?’%‘}lﬁ%ﬂ%l,

131 . 84, 134nPound3df Bamplarl,@44, $40.827 dhd39%hve Ba4ndB1 Hindiag pectinales 14 -

8- Met hox, _yntt haoxy- 6- net hyl - 5- oxi ranyl - 1H qui ngl ~n- f@éon&

8- Hydr oxy-Tasasuteg\Hy cAMP deferpination inerdls cxprsssangeh s dnd Bd o pdfeAgreeertotie

rocedure | s ' nND) ok 0.9SRE % 3/H25L8987/1G.5.©.7d/2¢

gynt hesi s r%g)';&@%?%%é? .Vgl'-[‘lt-ls- % (3%1 Dll%/éof Oﬁgyn%eﬂz .d2<263/Hs% ,5’ 2%7{&65?’?879%?@%-1) ,

6.79 (s, 10H¥/3.69,907(&46 ahi) 0.0121185 respepiply. ShercompogndpafExamplsisting 271

H qui nol i n- 2-Qne & ' raQBr.oHi id. ek i

b1 o addig AnEsE 50 Bk BlnBleo M HORA T MDA ARAThY & P60 N 342

(316 ny) ianl sull R aplnldt respsotmetyeumpae geiarepIgThashead aUtp on
@Dk, B2P PndXanid 279 anl Onld el b head

Sotvent r el e 302 ¥ he kil R uER) BSRPBLEE P EEAL N, SoBELANE
6.92 (s, Ihdxim8nD&léad, 1H)) 10.44 (s, 1H), 10.67 (s, br) 1H).

S- Br ono- 8- et hoxynet hoxy- G- net hyl -1 H qui nol i n- 2- one Met hoxynet hyl chl ori de
(410 ~L) was added to a suspension of potassiumcarbonate ( 1.24 g) in a

sol uti on Gfavindfegamet B-thytepDxyofistiRtitiyy, thdhgiutsrgdlthdimZeitm {rd SQiedbily fdruse in
d~nmet hyl formam de (9 nlL) at O C. The reaction mxture ~s stirred for 18
hours at rbokHraEpeeiAncendfiopivdnelils RNk afahevirEAbY dayatopRtdbe Pand t he

product pugd I iy r&:%}&%é&%& Rt bl BleagBhbEpR W th
D06 ot handcrrefie e PR P EMELRY ere ok 3 S6°82, 6847
11S. 78, 118vengon 2dcQusgful 1 thg r@l@xatigrgofligondlgl smooth gmscigynd dhe r7igef of 61. 32.
8- Met hoxy - Yl DoVl - j i N-2- .
B e (11 ER eIl Refidfbbach okl i Qi difasuced in moddls such as the
sol uti on of vSolplahysn® gnaghyonrgdnbst dfdklyor@-arat, jyPharaceli Teodidoh-Methods 1998 39y)
and tributybvinyliin (603 LtL),tn;dineth d 1 ¥ &~ OOM
t enper at url)eé.3 if'%é&agar% r|"grr11" R a!-<l’t ﬁ%néj ﬁ% 'e‘a%f!%‘g ag? Mz"% "ﬁ%?ﬁ? ‘sfl%éltr%ggaiés i
evapor at ednalegopumedele dThyagehaglf thoinyrmm ghare tedrdgreaphipl onthsitidatpery of
el uting Wotbrs}rgg{?vg%tr bﬁﬂ%mftgrydzlu%iy%rﬁggg;cg.aﬂ?vicw of their long duration of action, 1t is
possible to admunister the agents of the invention once-a-day 1n the treatment of such
diseases. In another aspect, agents of the invention commonly exhibit characteristics
indicating a low incidence of side cffects commonly encountered with B2 agonists such as
tachycardia, tremor and restlessness, such agents accordingly being suitable for use in on

demand (rescue) treatment as well as prophylactic treatment of obstructive or inflammatory

airways diseases.

Treatment of a disease 1n accordance with the invention may be symptomatic or
prophylactic treatment. Inflammatory or obstructive airways diseases to which the present
invention 1s applicable include asthma of whatever type or genesis including both intrinsic
(non-allergic) asthma and extrinsic (allergic) asthma. Treatment of asthma is also to be
understood as embracing treatment of subjects, e.g. of less than 4 or § years of age,
exhibiting wheezing symptoms and diagnosed or diagnosable as “wheezy infants”, an

established patient category of major medical concern and now often identified as incipient



"H-NWR (CDCI 3) ppm 2.19 (s, 3H), 3.41 (s, 3H), 5.18 (d, 1H), S. 20 (s, 2H),
S.60 (d, 1H), 6.S2 (d, 1H), 6.63-6.69 (m 1H), 6.96 (s, 1H), 7.9S (d, 1H),
9.78 (s, waohor7s114N0 001 75114 PCT/ EPO0/ 05058 24 PCT/EP00/05058

" 8- Met hoxymet hoxy- G- net hyl - 5- oxi ranyl -1 H€qui nol i n 2-one is obtained from38

met hoxynet hoxy- -methyl-S-vinyl-1 H hn- 2- one 186 according to the
| ast st epPdRriyRBassasthionatice (K fcﬂICPnffév%é%% partisular wmﬁ' %%ﬂ ';5;5?#"?5

(s, 3H, & a&cezﬂ.afa(nnymmc@)w 3.23 (m 1H), 3.43 (s, 3H), 3.97-4.01 (m
1H), 5.21 (s, 2H), 6.60 (d, 1H), 6.98 (s, 1H, 8.22 (d, 1H, 9.09 (s, 1H.
Internediate 15, (R)-2-(4-benzyfoxy-3-nitrophenyl)-oxirane, is prepared

accordin | )
Se0 o) O SErbPhARiCRIRAGA the Heatmerd®dflasimabill BRMRRERY eedBldd frdgheitfor

(S| - 8- Berfevarsk of symptomats pragk, agnef aqyteasghiaatic or bronchoconstrictor attack,
8- Benzy| qﬁ%r@cﬁ&ﬁ? leuH% hﬁfcﬂoé ol?Yrq fov¥d QH@XN hprcH'cﬂ:'t'l'vwl ltrl'n Rﬁ‘ et be

(S)-2-net oxazabor ol i M m t ol uené I's added
to dry Tmmd(cn@qdrlarhydmsﬂucmycn(qnofm)othﬁ, wm@rmmhemyf i- askeraaofcam THF

conpl ex, 1M, B d{d el S Ubort @rﬁﬂ?gﬂaﬁggﬁ'ﬂk%% §t§cu?sn¢0rt&§3ﬁ>w &Htf on ~s

stirred at roomterrpera ture for m nut es an en cool e
8- Benzyl onﬂamemrbfm@etmostrrmﬂhm br@nchdeiaME Propholagic bwépanr:edua%may

descr i edy i MBS 1251 0skencih BREHRCS! InSHIRIEl GG OUBIPURE e 8 O

rrvnute he reaction rrux IS stir ‘The rea s shown
to be comptagniscdystiingi¢ siidromecommen tonnsubgiaatithhereehtage Oissthmamstami The

reaction Wi, th al enoved
err vacuoéggng}é ced l?yem %Qﬁ%l‘pafgf bgfg}g é‘é’é‘ ﬁsé%ﬁg%u%/?ﬁg%%k’ ? %tOJOﬁ{* and
CHC13 ( 1®omaly sﬁﬁsmnualjuadnstant&;mranysptdwpesjy edminidursd 4y mpioimatic @sthanad t he
sol vent Ber: enoved in vacuo. Crystallised fromethyl acetate. TLC (silica,
di chl or onet'A%fie / nethanol 25:1 R = 0. 30). (S)-8-Benzyl oxy-S-oxiranyl -

H- qui nol i n 2-one

8- Benzyl -chl oro dr ox th ~no g) is
di ssol ve cr 'gcéi"é}? Ot fér’cr’l_b)m" a'ég%écglasn]da '°nﬁd° f”ﬁ’ C?‘;}gggfei“"%

m xt ure usvclnaf:h uxapgblicatiieinchaletadal rcs@nmtmyvdnstrossbgandmml (RO Y ychibficaf t er 18
hours.

s renoved in artitioned
ot noen  QPRGReE Birbhnard Pkl Uak RO o COABT it Saing Rl broBifts. , | .
over NgS(M dyipdchasseciaecddhérbmthpémﬂmsems, asemﬂ\mdxaatrhammf altweaypr oduct i s

triturat Wit h dleth et her tered and dr . TLC ili,c
il chior omgpHET b et Brocherareg titas i BAGEHap ofbs ihelesiliie thrami at o
17 - 6. 7. TheSnveheibh ahaldy @;Bkhlhelﬂdd&\/te&anh&ntcé Ibfﬂnchitﬁrdf tWlatever type or genesis

Benryl - 9- tetra dr o; SH- benz cl ohept ttr / EPOO/ 05058
ooh 3 o Palidingen 5ol Stahitimenpaal Sipab R Sl Drantie (2 000)
are di ssEuvier inflaitagdglor (cBOFJriveAioayatigtdses ramaudt thefprédtie pakdcagdi iwm on
charcoal is a Eed and the reacti galémdsture |s Iacg& under. anln%t nospher e of

hydr ogen 2PRIEDlednclpde,pnqumacgpioss puRatony, ¢ SFRBALIONGh LR 1 o
be conpl ehelubys, TleGuaitlyedkccaidparied by aﬂ:h&yﬁhh‘s&h@tﬁdn, chethiek thronet @f efcu&l,’ldnd he

solvent is renoyed tn vacuo., The product |s not purified furt TLC
(5111 ca, SFEHGRENEY FRarpi alaripreo gt whiel@ybe or genis, nchidin, for

G 7, 8, 9- trimployslaminosts paitE Arysis, AiBBtBR; chaticesid, Pelosis, siderosis, silicosis, tabacosis
Benzyl t et rahydr o- SH benzocycl ohepten 7-yl)-amne (2. 809) i's

di ssol ve&“g??y?fﬁ’ﬂﬁ‘énol (100m.) and the conpound is deprotected by adding a
catal yti c anount of 10% pal | adi um on charcoal and placing the sol ution
under an_at nosphere of hydrogen. The reaction is shown to be conplete by
TLC af t eHayipgregard to %?am%tacw% theragertg ofthe inyrmtion @rgalse asrfuliis thenpyed

N Vacuo ¢re]ifenPbPHHGHditiSn RQirkHY felax@Hort BF {h6Sth mhdslle GF the Wt@rus or vascular
system. They are thus useful for the prevention or alleviation of premature labour pains in
pregnancy. They are also useful in the treatment of chronic and acute urticaria, psonasis,

allergic conjunctivitis, actinitis, hay fever, and mastocytosis.



di chl oronet hane / methanol 25:1 R/= 0.15). Internediate 18 -

Benzvl - (5, 6-di etﬂ'yl -indan-2-yl -amne N (S, G D ethyl-indan- éﬂé‘h benzam de
5, 6- Di et hWQOWHAM 2_y| ani ne (4.10q) is di gsol ved in dichl o 91920

(150nmL) and triethylamne (2.41g) is added) Benzoyl chloride (3. 209) |s

t hen added . j r

temper at ur S Feces S APy chffod SRR Bt R rdgpul ek o Phecf Uhiancion
sol ution i th‘&mlnsdﬂmtmtdtybeHﬁlch(:diiatde_r)xg sulastances, pirtmhtl)r uatid: tbtraltment(ofl
OOrL). The [

dried IS
removed t nogsécug'vc & Jgﬁ‘.ﬂ"ﬁ L rf“fa et ﬁl\/gsucgéts alfosIé ng’ gq]“%ﬁ ke
di chl or oneétuamse as petchuiarots df@herapeutic aﬁuﬂﬁ' 9f.such drugs or as a mcans of rcducmg

B | - (S, G.di et hyl -i ndan- 2- Di eth d b d
O R L e T T
THF (22. 52niiyediwith Hmmdndﬂdmdfacmwosebroﬁhedﬂaamdmgum ixkcﬁ pharmasmtrcebl at

50C. The reaction i be ofolye! h

reaction nfXPRRS "cf'kor \ PE\\)A(Q’& aggu'gﬁtﬁfc aur?teCP » 8f vﬁ y'"fuﬁ "ccfuéféf V\}a!i.’ &f %"z‘dbrn_)
and extr aCir&dmﬂah‘hndbf}t Mroﬁtﬂtﬁlﬁla(o?y drulb Buch anfﬁmﬁﬂmrg:abr)cddugy frichide schedids]
over MySO,, fil.t and t he sol ven{l iE 26 PCT/ EPOO/ 05058
enoved | nBATIGHIaREECHPBIIRETGIES S5k 3% e Rt B hascne pugaspReOr

n- hexane /mﬁh{&yisoﬁé;ahafd@pilmﬂnc&cc to@a@@r)lsts kﬂ&lﬁismaﬂtrgblﬁ)clgromocnptinc or

((EF )haﬁ OI( 3 A}rg;?niffolg eg& )f:l l?r)é\r{chodqatory Breur!gg inc udqz acgtlgﬁgl}/nerglxcngﬁ annuzxm)x/sca)lr?nrpc ggcnts, n

(R) - 2- [ Bengatticil@s {pratr&itil broRek oRridplui Brdifide hnd doepiy Broynide.vi t 1 0- phenyl
)-ethanol) The title npound i s repardfr m | nternedi,ate 15 (3.Qlg) and
| nt er medi at@m 8‘36'3“166'33"55? ‘gﬁh%fﬁé Re el ﬁf"dﬁé a5 fer %E’d’l"b & g’\‘epar e

('S) - 8- Benzitéai¥nbofl COPD, dt; firbt iy, HdthR. yd:ambmemoﬂ;mgemwfﬂkhwc}ma;hl—aﬂal nol

m 2-one m Exagp{wtrlQ The reactjon i s sgown to be complete b TLanfter 24

hours. TheAPSCEARTBIC O FAHPLFBHSAEFIE Sh 2B TR FThPORA %?&BW (’é‘F‘f

- hexane | i, iR o datméiclof hsthiaGrf pirticaiarty coppane | ethyl acetate 4:1
0.2S). R) 1- (3-Arrrino-4-benzyl oxy-phenyl)-2-[benzyl - (S, G di

et hyI -i ndan-2-yl)-am no] - et hanol

(R) - 2- [ BengYdced rdafeediv@h F%'fokd@éﬁa@ &v.-;gréscﬁnwmﬂonlus%rbﬁazsyi R¥édtod fOF Ehrco pheny

| )-ethanol (3.00g) is dissolved ~n (50m) and to] uene (SOM).

catal ytic tEFcmAmt foanmh;zwsveam@%wﬁa%@ﬂé'aﬁﬂlfceff which cpmpgiges aﬁa@rwtaﬂns

at mospher Qonsu'dfec t, Pagtidu€afid Rinaesubj@¥in heedhcfeNP t&thfolhd Jifer@hha! oba

hours. The cat s flltere of f .and the solvent is renpved th vacuo.
The produd? ar@a?refmﬂ racEeRtaple qt Weﬁolvm@(@f|aSé*arﬂq#clf%s(éﬁéﬂb%tlnwnOMt ate

1:1 Rf = 0.aégeck, tht MvRhHEH bﬁ;vf‘dcgg compound of formula I, or a pharmaceutically acceptable
1- L3- Ammo- 4- benzlyl ox~phenyl ;l benzyl - (5. 6-di et hyl - ~ndan-, 2-y|i'
anmo] - et h SAl9& solvate thereof, as hereinbefore described for use in the preparation of 2 medicament

2- [ Benzy! - SiHe thkiaBhBit! of Bk bt Tl aptthatdry ArpsAZdcasey - 3- Vi tr o- phenyl ) - et
hanone 1-(4-Benzyl oxy-3-nttro-phenyl)-2-brono-ethanone (2.00g) (Prepared

follow ng procedure; Hett, Robert; Fang, Qun Kevin; Gao Yun Hong, Yapi ng;
Butl er, Hathelbgendiof b adRliRRREE B 7 for38,
1125- 1128 ) cl sgcrclil ssghcslgga&?ﬂr?nrrr}é%l yrfaet hyl ketone (106rr| L) ch%/logaqg' for

(0. 64q) i sxamplednfthe fasmeef afpblstersapsyls, mpacnsenally,- onwmpic yxln)aymkxetqplca@@g)
The react ltalahemefﬁ Yoe ek ﬁlbﬁﬂth"c‘%&k%@'of ;mlasﬁ%uamanys f§P8¥Xﬁne&l rhg econpl etc
by TLC after 3 hours. e solvent 1s remyved sn vacuo and uct is
purified tearmensiof hay inmr, O Rspfstabl dphghalation, particplaplsim the trca@nnylofacet ate
4:1 ). TLGbkhdrivedr .mﬂ%%& Ames,t;ydlsca&et ate 2:1 R-=0.75).

1- (3- Armo- 4- benzyl oxy- [ benryl - (S, G diethyl-indan-2-yl)-am no]-et
hanone is prepared from

2- [ benzyl 14 §1f§&fi’ér‘3}sp¥ét,‘:’ﬂg?ﬂ%3ﬁ<§ﬂ QlE@‘Hicm)c]c's %’;‘hﬁhﬁ?&@(&aﬁ’éyﬁgés\{(jiér{ 96119&?5?# ;

compound of formula I in free form or in the form of a pharmaceutically acceptable salt or

solvate thereof, optionally together with a pharmaceutically acceptable diluent or carrier
therefor. Such compositions may be prepared using conventional diluents or excipients and

techniques known 1n the galenic art. Thus oral dosage forms may include tablets and



" WD 001 75114 27 PCT/ EP00/ 05058 et hanone ( 1.50g) by an anal ogous procedure
to that used to prepare

(R) - 1- ( 3wa0piIHld4 4benzyl oxy- phenyl ) - 2-[ benzyl - (5, 6- di et hyl PFHH@’%—"% ) - ami no
]-ethanol in Exanple 19. The reaction i3 shown to be conplete by TLC after
48 hours. The catalyst is filtered off and the i_ol vent 15 renoved trt
vacuo. Thepsplesdfermulaupag fof tepical pdmpnistFation) manta ﬁf‘&@ffﬂ@? STFRPS(LPImens

n- hexane ! & G. batchéCa nBhR¥b tate 2:1
I Egﬁxhw%if%%&ﬁyj%g&%% gﬁtchésceto S GHGos 1nfhRYbn A

R = 0.78 ] 1.20 (6H t), 1.60 (2H broad), 2.60
(4H, q), cBmpOseapEpsolpr othepatomBeableformylatgng opdrygyowdsr fermuiationgy 6. 9s (2H,
s), 7.30 (12H, m. Internediate 21 - Ben~l-14.5,6, 7-tetranet hyl -i ndan-2_-yl
-am ne 3-Chloro-1-(2,3,4,5-tetranet hyl -phenyl ) -propan-1-one is_prepared
from 1, 2 The 4nventipmaist iydladas 18 he cempowndcef] fermuéﬂ@p#\mwbds’rw descriedoip fzee

d | : ' ' o ah 5 (1H,
2575 Rl Bl Rapagpsl ik R MR 5, 31
(3H, s). inhafbls medicsmenrsompnisingdach 1 compound wrahalakld férmagether with a

3-chloro-1-(2 3, 4, 5-tetranethyl - Jy L OREn¥eRickl Go8HYT ©

anal ogoug E?%nﬁcﬁ%ttfdagr ag‘feg%g?ca{%[%ﬁgg.?W%l-%bl{ll\/g??ﬁcgo_D? ppm ¢ S{Cg r%)((%H, t); 2.9
(2H, t); c@mBhsipBkichs) corRpGur(d3k snksalable f&H m3Askociarionwith ¢BHphakapion device; and
4,5,6, 7- ranmet hyl -indan-1. 2-dron - QX ' rom

4.5 6. 7 13 PERBR o (iR e gnetenty h £ sOHipHEnd B BRERBICEEAI O o
Preparation 3. '"H NVR (d6-DMSO ppm 12.4 (1H, s); 3.65 (2H, s); 2.7 (3H,
s); 2.4 (3H, s); 2.3,(6H s). 2-Am no-4, S,,6.7-tetranet in -1-one

v ochl S iast HoPELAT RirTvan B Roa it St P AT R g el on,
by a pr o¢ledsaracidmndaginin totbet thated) theRiffepadeairédoamdithe 'mib AR af dr EBON . dpm

g g E gn’ ggr?c,:;l)QsilgtllaP%_éa}g’dé?ggcts )fdr a%'n%m(st]i'zla_it’londg) inh%la%og ]:ilr_alé ofdtg\% ;orgc'r%f ?r%lr_rli 1 %g ;

N- (4, 5, 65800igd.r amet hyl - 1- oxo-i ndan- 2-yl ) - benzanm de Benzoyl chloride (
1.635g) is added dropwi se to 4,5,6, 7-tetranet hyl -i ndan- 1, 2-drone 2o0xi ne
(2.539g) and triethylarrune ( 2.25g) in anhydrous dichloronethane (60m) at
0C. The meagiveRAoMislUttattFbStHcfbREWiRE BxARIplds & MR@ipdudaeudednin thEonples af ter
which the solid product is filtered off and allowed to stir with water
(150m) , arerepared agfallowsdri ed. The organic filtrate is washed with 1M HC,
10% bri ne, saturated sodi um bi carbonate sol ution, 10% brine and WO

00l 75114 PCTI EPOO/ 05058 28 treated with magnesi um sul phate. After

filtrati dnfermaoseate di-SebrDiethylrigdensdnylaming hrdrgchiaede he product triterated with
di ethyl ether, f~(tered and dried. '"H NWR ( 13) ppm 7.8 (2H, d); 7.45
(1H, m, 7.4 (2H ; d; 4.6 (1H m; 3.8 (1H dd); 2.8 (1H,
dd); 2. 5Bt ; 3.4cdicthylphenyli . onen (

1- Hydr oxY-AprtfsI¥ed6d QORE 7&%4:6 ML&M&;&#@F@%@& @oﬂ%m.ba{mw& de (213
nmg) is added to N-(4,5,6,7-tetranethyl -1-0xo0-indan-2-yl ) benzan de (495 ny)
m chl or oréded drpgwise)to Al (22 Agnd67-80mal)yjn nitanqtleanet(7 d oY et mins Thej 1 red
at room {SAREH Afikiufe fQfirréd BP0t tefRVIBR 81 b MokA! Sfter(WIlLRT7) g@IFGkeGnldar0f or m

(20 m ) added. The aqueous phase is washed with chloroform (x2) and the

. . X2)
organi ¢ Fdyeansenseated silphung acid e addedh Thegpausousmhasy issxtracted withstheg andd t he
sol vent ye A JBahi? phases extracted with 2N HCl and saturated aqueous NaCl. The

organic phase is further treated with activated charcoal, magnesium sulphate, and filtered,

) Zle

and the solvent removed in vacuo.
1H-NMR (CDCly) ppm: 7.8 (1H, s, Ar); 7.7 (1H, d, Ar); 7.2 (1H, d, Ar); 3.9 (2H, t, CH,);
3.4 (2H, t, CH,); 2.8 (4H, q, CH,CH,); 1.2 (6H, m, CH,).

Preparation 2 - 2 .3-dihydro-5,6-diethyl-1H-inden-1-one

3-chloro-1-(3,4-diethylphenyl)- 1-propanone (15.5 g) i1s dissolved in 66 mL concentrated
sulphuric acid and heated to 90 °C for 4 hours. The reaction mixture is cooled, ice (70 g) is

added, and the aqueous solution extracted twice with toluene. The organic layer 1s washed



HNIVR(CDCIB) ppm 7.6S (2H, d); 7.4 (1H n), 7.35 (2H, m; 6.3 (1H, bd
5.15 (1H d); 4.5 (1H m; 3.7 (1H bd s); 3.5 (1H dd). 2658%1H dd) ;

2 25 (3H,W007SIMs (9H 3 s). N-(4,S, G 7- Tetranet hyl - i ndanPETERPVANES oni de

~s prepared from N-( 1-Hydroxy-4,5, 6, 7t et!Panmet hyI ndan- 2-yl ) - benzam de by a

procedure anpal ogous, to that of Pr par ation 13) S
d; 7.4 1“¥FIE c%unp lgca(r ppatﬁ,)saméatf a@g_q_qus %PQA{% an trga’\g/c%( \&%C ﬁt)watgio cg%rc(ofﬁp
2.80 (1H e ncs@mﬂ-sdplaafd ARS)D filtBE6h Yihe 6divént @ dericved anBichy |Thdﬁﬂ®ﬂu&'zy Hmﬁéﬂ ne
IM Li t hi um al um ni um hydride ( intetra ydrofuranlaéadde dro vvlse

to a sol utPotashieofammc oe'amarw%iﬁ%fﬁwcxwe(rfﬂzﬁw)%b‘hihrap Wrhes Soystallised,
anhydrous fitffexfncdOnl) under nltrogen at roomtenperature. The reaction
mxture is allowed to stir at 50C for 20 hours. After 4 hours or & 1M

Li t hi um al IFNMRAGRER) aemg 1-641H, s, ADD03 kG d) Ann3 et &, &dbsd-7 (fHo®ol i ng

the reactiep, m;pq%] s 1§(gHerl@g with ice water. The aqueous phase is
washed with diet et her (x3) and the organic | ayers conbi ned, treated

wi th magnesi um suI phate filtered and the sol vent renmoved mvacuo. 'H NWR

(CDCI 3)  PPpRepdration 849.6-Plethyl: 33x(ntdh ad,éaa 3.5S (1H m; 3.1

2H, dd
(Benzyl %2 2,3-T8hydyors, 6-desivdti rr@rnﬂwdls apéﬁmp@l)\ napxmhlqaole(ﬁS anl))is breught to

Accor di ng 4(P° é[}hl})/\ﬂgpr?l?rqgR%B%%@GFmégﬂ?%atM%gfﬁoP\g}se géllo“]r%cg;)gthgl%mn O%G’ 6l,

3849- 3862. rrvne 2 Stirred
suspensi On:oﬂcﬁl,tﬁ,ttﬁi HCBHhES(mILydm&H- loywe| dpentcaph ynbrphptabane@-tyinperanae and

1, 2-di chl Q oet hane 3 | Lo t rat,ure., Benzal dehyde
(0.2 ni, BERHFC Wr‘rﬁfc}i trodich 10t ot WS R} Girol} FHARST G A5t o1 14 20
PCT/ EPOO/ Oﬁﬂww(ﬂamuﬁ@lppmhydr(nﬁb Q47 .9 (11?1 &, Arpol.) (Ehdd, a0iti.6 (2d) o
(0.44 ., 7 The . r NS S ed at roomtenperature for 18
hours. Af téﬁz)dmfhg’ \?ﬁﬁf f&%ﬂ‘gtﬁigﬁé the m xture is washed with
aqueous NaCH (50 nL, 1M followed by brine. Renoval of the solvent and

h h .2:1 ) affords an oil.
"H NWVR ( 68 (dd, 2H), 3.05 (dd,
2H) 3. 58 §,6vDidthiyl- 330x7lﬁc-(115{-m3H)c 1 ﬁ(ﬁ-ﬁ diSne @ g) 1§ aa&dtma mturel ditaedrivedidat e

- 2-Meth i.ndan- 2- Iathne Ani no- - C i to the
pr ocedur e 3)1% ﬁ’a‘r)’rﬂ.ﬂﬂcé’t“ Aerat M'é?“fé?g’fm‘%fd@ggﬁ llévﬁpﬁraﬁ?i‘i)ég‘: [fcgen
stirred atmi@tfce deghsskd-vgidls BRbghy. apnﬂﬂ@drtfgcﬁaka@ it § hgxranm&dattﬂyur ftheh tdinoved

137 ool) B Al ae pHd i dp aF 10 S AR 1t alePon e e b soc
whi | e aqueblézofopmCc Thi bagatid p&aﬂ‘fﬁll gidaied it maghefiu sﬁ)ﬁ)l'm‘.t), ahé tikdb@dnOrepiovad

_m'nutes. Stirrin |s C nt|n a‘i 80C.for 20 hoursf e%{'ﬁigl_olgi< t he sobﬁutlon,
is made al”[%é{?‘i“ﬁc 9":& 5% ‘58'FVC oo imibe matiass 65?98%“(5“@“)‘ tarurated ethgre
et hyl acetdted. (Thewk@bredipitatd thlltlF@iadﬂdCd@dtthd tife HOhaddfrsgb-dikekydidano! unme

of 200 m _and t he roduct i S extr i nt queqys H 200 , 1M, The
aci di c aqdéet Hi@mﬁna empaund ofform 35\5}3 herea B @A e ﬁya%ﬂ*a@,caahd
extract ed CMI{AHAIRY lis ReRb@hands % 1100 nL). The organic Iayer IS separated,

dried (NagRD N R e NSO byarh 7 GTRTS P05 R0 2h9S GH ba', oty 3.5

(2H, dd, CH,); 3.3 (2H, dd, CH,); 2.8 (4H, q, CH,CH;); 1.4 (6H, t, CH;).

Other compounds of formula XVII are prepared by procedures analogous to those used for
Intermediate 1 or starting from available compounds and using procedures analogous to
Preparations 3 and 4. These compounds of formula XVII are shown in the following table,

R’ being hydrogen and n being 1 for all compounds.

Intermediate R* R® R¢ R’
2 CH;CH, H H CH,CH,




"HNWR (CDCl 3) ppm 1.38 (8%, 3H), 1.8 (br. s, 2H), 3.07 (d, 1H), 3.25 (d,
1H), 3.45 (m 7.65 (t, 1H, 7.80 (d, 1H).
2,2,2- Tr}"ﬂ‘{%’ﬁg N-(2 met hyl - 1- oxo-i ndan-2-yl ) - acet am de PCT/EP00/03058
© 2- Amo- 2- net hyl - ndan- 1-one (16.4 g) in s (100 nL) is cooled to OC under
ni trogen. Trl%thyl arrun (21 m) is . gd f ol | owed byglow addi tion of
trifluoroacetic anhydrl e (18.5m). reaction ~s irred at room
t emrper at ure owerni ght tHen the sol v&(CH,)s#De renoved. Fhe residue is

di ssol ved in di chl oronefhane ed &éxj'_lt t’%ggueous fol |l oned by
aqueous NaCH. “The organic extr ed ¢ 4) and the solvent is
renoved. The p@r oduct |sHpur|f|@IeI3 R, hr oBH (@ L.aphy (sH ica, ethyl acetate)
to give a cre solid. ! H NW ( ) ppm 2(s 3 3.44 (d, 1H), 3.55
(d, 1H), 7. 058"‘(ﬂbr s, IH 7.43 %jcg C}%‘C? w? 87 (d) 1H).
2,2,2-Trifluoro- N—(2 rrethyl-lndan 2- yI) acet am de V\DOOI 75114 3o

PCT/ EPOO/ 05058, 2, met hyl - 1- oxo-i ndan- 2-yl ) - acet am de
(3.41 g) Pﬁ”&fz‘@i‘ﬁc Mgz@?fn@)‘ﬁahd&i‘izsm (0.5 nL) is stirxed under

hydr ogen Iht&]gtx&ﬂauaegsmwh Rf dm%def) @pgt 8[10QI’H AP BIER);UE © ([BY, 5,18r)hd0r($H, The
m xture is filtere r c a ate 0 r at in
vacuo. Afbtde‘p ) 3¢ (ﬁfjl %ﬂa}ag ﬁ’hm Srze% l‘é’i ?gﬂédp&ﬁgﬁ chggﬁ
ether. ThEephedNeG PNAIMRSIEDMSEY ppRR S B BYS NH,)L6. HE$2P°M§|Ar§iQ1UEPlH
sodi um bi car bonat e and dried I\lazsogjD The solvent is renoved to give an

oi | whi cth<dhilai#i(2, dd LRz Béndzsldpphe)- 1. 55 (s, 3H), 3.05 (d, 2H), 3.28
(d, 2H), tﬁtc%ccﬁm 55 uierMR?(déZbMSo W)n @M—t tayA lm@quZﬁvI@m)r 3y 2@!_/,%' rred

sol uti on of 2,2 2-trifluoro-.N. -(2- I -1 ndan- I\%-I -acetam de

and NaOH QH)p2-§ (3H; dd.fekinaadl (4H, 1»07631?119 ﬁdzﬂa‘t’% s 1Y (4, medthla); ¢4 )7OC

for 2 hoyss. mTh@}ﬁplovgajn H, &, jempyed and the residue .is part| tioned between
aqueous HA " ( %

‘and efhyl acetate 100 3/S/| agueous extract
i s separ aﬂ@dne%@ESléfl]é%tNMBHdétPMﬁédlﬂPmaﬁd BXd: b et Biéavii 79 éﬁhylA%tc%PaﬂH, The
organi ¢ RlaasSeH)s3 %QEP{V a&eéHf)dﬁ'se&P(,Mgs@Hﬁ?\,/% angy t@%t@HLA/ﬁﬂi 6'($Hf 8”@ ,
gi ve an orane0| |c rdifies ppm , 15
(br.s, 2199 (61esCH)- 2.79 (d, 2H), 697(m 4H) Intermedlate 24 -

2-Met h, ~| 7 |
(5 G 7wk loP§ ﬁ&%ﬁqﬁwmw"?wh%@?nmoﬁ?ﬂﬁﬁ?ﬁif FHRPEPPae 175

al en- 2-
1) Sand 11H, b e CHINAHy G hap Cbicnb 2 (2H, Sariii)as & (aHads GHo y over 1 hour
to a stirred solution of AIC3 (61.3 g) in nitroncthane (200 ni) at OC.
Af ter stlrrlng at roomterrperaturefor 18 hours the reaction is cautiously
added tolm xdiate & ‘ ot s NhthyPinddnet i s extracted

th eth ‘ Ry oy 3
‘é“pm ‘i‘ 1>é e rﬁﬁn@hi}é’%’%@%ﬂ ‘th{{’aé?x%k gﬁal?ﬁ@rﬂ{_&re&éi ?‘3‘96 %%ymoﬁ%
7.60 (m cgm)mcnzalheqwayablg 13- retho@-hbnarng (82 gytl. @pem afrohitregen-Hedasyed 1 - one
{f‘;ggr g;ggu}%of E%:R’é&’%egq;“@w‘?tfh sHPAhS B iftEenHmbstd). Commun 199G, 26,
1- (5,6, 7 Tsnsttephawdmplnadhhchhumhquc)(61)nmpamxnmnb apd7.selugion of 2,2,2-
h th ted
nrn st FHARSLA R Brom A Y M AP RESHC (SONNE 2 5P el Frclimkd onl 21 €
added sl dwdryturopmecsdure:RepnarbxAther 6f; IetHyyﬂcfaqualt‘@T(hﬂoappt)W@t%&hl@dus
di h 5
|S:o(c);-|-l/ légloo%gr Xl dcgﬁg | Sdocstgtﬂaerl g@-né arc%dﬁ&ﬂ%&orh&%y%r 6Sh %‘n% n‘t!ixturc 15 sdrrad
(Nazs04) undhenerogcremtwf’@ foemuelmhrthucngveThc mimrmnscmmpvéﬂmmdefsaanbdmﬂ the
t | Nt { t
e hent ot RAERNGEDNEAER BRIAHORGER7 B LR LBl b et ARl Half ™ %2
reaction(2:3)diluted with water and extracted vvlth d~chl orontt hane. After

drying ( oIv V. e d

purifi edh\%w h#gﬁdg?%rﬁhy %’?‘r 9%2‘3 33?(#10 dgk:\ét‘*af@}_? Lexang)l—?’t g‘ ‘H%Q“Z
geonetri ma)l 6/ XHubES of. 3032>Hes )s cont ai ncng

2-Methyl 1, 2, 6, 7, 8, 9- hexahydr o-cycl opent a[ . a. ] napht hal en-3-one and the title
conmpound. 'H—NI\/R(CDCIj) ppm (rrvxture): 1.4 (m 3H), 1.9 (m 4H), 2.5-3.0

(m 6H}, Idehedidre 9 - 2-Amino-5,6-bis(methoxymethyl)indane




1H, 7.1S (m 1H, 7.55 (m 1H).

2,2,2-Trifluoro-N(2-nethyl-1-oxo0-2,3,5,G 7, 8 hexahydro-1

H-cycl opé’f‘@&‘[/tﬁllﬂapht hal en-2 yl }-acetan~ |de Thi s conpound | BCHERMAEES from
an isonercc mxture, containing

2-methyl -2, 3,5, 6, 7, 8hexahydr o-cycl o ent na ht hal en- ordln to
the prgceﬁlﬁP@“%é’éPP&“'t‘ﬁ‘YehY ‘é’ﬁy? m"I’O°l )i water (0.5'mf) 1s 286 @'

2,2, 2-tri {di¥iPot i\l(m(q%om&élyianﬁﬂ&xpsibfwﬁ&thW&xéthﬂ%ﬂﬂm(S!% mB0.75SARBN £
m xture of products ~s recrystall i sed from et hyl " acet at e/ hexane to gwe a

4:1 mi xt umethapok (@l ansk the axyure jsdheadgbemtlux fer 2. flRupsediesPsphY et or
?Onpinl-l)ent )cmolvcéﬁs( §ac|tf|)§ khd tﬂe ?e§d(.ms ;ﬂa"pmor?cd&)(ztv((&h aﬁhgous @o&%n{ lb}édr%xndé— Ho 7.18
S , -
.5, G 7, 8- mbka erhb@em:@@l roiabn'ﬂsqqnzwaﬁmtw ésrflrs mﬂqéaw the solyeRitisir e of

georretrlc I ly 2,2,2-trifluoro-.N. -(2
met hyl - 1- %)bg'vg@gﬂ? uof}@&&% ihgﬂﬂ%%&%%ggg?ment agb% napht hal en- 2-yl ) - acet am

de, is hyd’i-b@éﬁdﬂ&ﬂﬁmn PdfCI3H, dddel-10 (H’di (6Hng), 38 (brlomhct-42 1,
saponifi e ?t@w according to the pr ocedur es described for the
preparatioh o t hyl -i ndan-2-yl ani ne. The resulting product nvxture is
recrystallised repeatedly fromhexane to give the title compound, a single
Sorer " HBIAER 30 s 4o B 0y B0 e’ (M 4H),
3.75 (m medvate 25 -
2-Ethrl - ﬁ{@ho&ayctahﬁﬁdly%&)hwIH)Fmamplmoon&Sﬂlg{ﬁ é@énenblf poprisdircame

fol | ow t
01 Low 15,230l 03P BEATNLAR, 40 REARUINALAL T, Shighars Yokl 7114
32 Pcr ~r obemslosblaktgaNMRK@ﬁD@LB)J Mrm Cher97(1876), 3M9), 1L 3:8642( ng rea¢fpd ndat9oth m

750 (i g2y Rnynf 705 e 1 3 el af 25 Yo T hawel B Ehcion e fpditiea

2- et hyl -|t51,d@d3hkhecnﬁatbgraphp(:§a€hdr €Hl,@hamedats! 4:0). tEts@sMSWedBB oMHHt er nedi at e
23. "HNWR (CDA 3) ppm 1.05 (t, 3H), 1.5 (br.s, NHS), 2.70 (g, 2H), 2.7S
(d, 2H), 3.0 (d,2H), 7.20 (m 4H) I nternedi ate 26 -

2,,5. 6- Trinfeeib¥ikeel ndan- 2-yl am ne S 6- Tri nmet hyl -i ndan- 2-yl am ne ~s

prepar ed from1, 2-dj thyI be y pr.ocedures .anal o t used for
Dyl A amound R eRAMa O DR, AR RSP AR bty » K" and 1 are

hydrogen, R%, R3, R* and R7 are hydrogen, and R® and R® are each methoxy, 1s prepared by

a procedure analogous to that used for preparation of Intermediate 10. ES+MS

m/e(MH"):395.

Intermediate 12 - 8-Benzyloxy-3-methyl-5-oxiranyl-1H-quinolin-2-one

8-Hydroxy-3-methyl-1H-quinolin-2-one 1s prepared according to the procedure of Wang et
al (T.-C. Wang, Y.-L. Chen, K.-H. Lee, C.-C. Izeng Synthesis 1997, 87-90.).

'H-NMR (d4-CH;OH) ppm: 2.14 (s, 3H), 6.84-6.89 (m, 1H), 6.95-7.03 (m, 2H), 6.90 (s,
1H), 7.71 (s, 1H).

8-Benzyloxy-3-methyl-1H-quinolin-2-one

Benzy! bromide (1.28 mL) is added to a suspension of potassium carbonate (2.98 g} in a
solution of 8-hydroxy-3-methyl-1H-quinolin-2-one (1.26 g) 1n acetone (36 mL) at room
temperature, The reaction mixture s refluxed for 18 hours, filtered, evaporated and purified
by flash column chromatography on silica gel, eluting with 2% methanol in
dichloromethane.

'"H-NMR (CDCl) ppm: 2.11 (s, 3H), 5.13 (s, 2H), 6.92-6.98 (m, 1H), 7.02-7.08 (m, 2H),
7.29-7.40 (m, SH), 7.57 (s, 1H), 9.23 (s, 1H).



2-ylamme. 'H-NWVR (CDCI 3) ppm 1,29 (s, 3H), 2.16 (s, 6H), 2.69 (d, 2H),
2.84 (d, 2H), 2.89 (s, 2H). Intermedl ate 27 - Acetic acid
(R) - 1- (3-WAM35124 benzyl oxy- phenyl ) - 2- [ benzyl - (2- net hyl ndahc 2oy f0/05058
)-amino]~-eth fester ( R )-2-(Benzyl-(2-%ethyl-indan-2-yl)-aria

noj - 1- (4- berryfoxy-3-ni tro-phenyl)-ethanol The title conpound is prepared
from(R)-2-(4-benzyl oxy-3-nitro-phenyl)-oxirane (2.52g9) and
Pﬁgtzy{]sedsg‘éﬁgétéxal ?%%&n@ﬂxh&hwm%x(o%nzﬁg)m by an anal ogous procedure to
(S)-8- Beneybmmynﬁf[b29r05g660d7@ hyacendand 22 yiLansraddsﬁdl@ﬂvyldfrm@Sfdwm PE8H- qui n
ohn2- one

i N amy 9. 2 fter
24 hours. ngﬁeﬁé’ﬁY' %' l' um l|ne(¥d ﬁé‘(d ?‘t‘é Jlij?r%] ag faft gé 'Pﬁce-[?:m %I ca,
n- hexane (12ahhyidt raomttampcrétu}c )Tthrhﬁt(ommmmap nmhe)dameodmurhydramceioaﬂe 4:1

= 0200 M 0T AL b Py 60 e 808 (14

of d), 4. éb@ra@flirg a @)rthdr. 220wt 2 ghyBécctaYC G0nL L Konthined7o@dnif 4ktraay aredriz8 ovarl H,
, 7.60 d Aceti c aci
?)R) 2- [ be z%ncs'(uz‘ stileast andhaumbes By fash coligpn shromamesaghy sy siicagebLiingesh ) -

t hyl est eZ% methanol in dichloromethane.

e CSISARACTR D A0 AR SBLaA
I's added @qGH)N2.MERCIHRY. Osl(xtume is stirred at roomtenperature. The

reaction is shown to be conplete by TLC after 18 hours. Water (| Omn) is
added to quench the reaction. Ethyl acetate(250nlL) is added and the WO

00/ 75114 &g, &@15).5,{}518,1_3?“ 1 1y- hﬁlﬂohﬁ-zwﬁ&hed with 1M KHSO (3 x 100ni),
saturat ed NaH (10 , wat er (100nL) and bape (1Q00ni) The organi c | ayer

is dried W'@ﬂ'%%kls(fﬁﬂhféﬂ@HO%’hﬂ‘cﬂ R @g) wadded © 7 °fr$T A lPKY-SThe

godugt 4'0 oneﬁwj é%ga@%f,hg-on%%&% fba?? Jayib@me(zba%gm tom%%&g e ?3ﬁ

m, 3.00 mlHt pm @mp@(alt“cn‘}'h@rc@@(dnl-md()u@ 157Beated for 2 hours at 100 °C, coolcd to

(1H d), 3. r%g%gm%ﬁ%%%% RoSkedar@itht bFbdBee plufied by ihshLluntn HtofittsgcBny In 30

(11H, m,
(R) - 1- ( 3-silrdargol, fﬂ:llhmgzyltlok%qsh)drzyd:t)tczn dixbiorpmett@aneet hyl - i ndan 2-yl)-am noJ

et hyl esty n R

(R)- 2- [be%le\ﬁm?é&btq' ot gﬂ&z ﬁonﬁb?‘% &%n?jf‘{dx S81s.68 Wheliyh) - et h
yl ester €25 ¢idH)py.07.26&hotidys . Zbirﬁdédmr,éHt)d Bhﬁtﬁj@mdﬂﬁ)oﬂﬂ%(p,aﬂé) 920

(R -1- (3- n@ - 4- benzyl oxy- phenyl ) - 2-[ benzyl - (5, 6-di et hyl -i ndan- 2-yl ) - anmD)
et hanol anpl e 19. The reaction is shown to be conplete by TLC after 6
hour s. The catalyst is filtered off and the solvent is renoved i~ vacuo.

The prod |s not ed. fur r..ThC{silica, n-hexane / ethyl acetate
Bbcé %E?ﬁ{‘ty' xiranyl; S uinblify 2 She) (3H, s), 1.80 (3H, s), 2.70
(3H , "Bo@&)c()%xyl’-ﬁ-mcﬂ':ﬂS A1 HRwin3li 6-3-¢ri2H3 00 fip ¢k addad 76 a (ALEM ﬁblutn&’n 90

&iﬂ ﬂ) ﬁ*ﬁ@ftﬁ%@ %ﬁ'é"ﬁg"accsgﬁélz?@%ﬁﬁh%ffﬁw"}ﬁmwzﬂéﬁfamgﬁf ohé Ko,

N- (2, S, Gthe bdteértyd renfvdad n2vdtho tdelidadit geoduat.er medi ate 26 ~s treated with

benzoyl ori i chl Qr.anet han r~eth n m xture
is waghedw(iﬂb&él PPf'hgr% ’t'ﬂ'?)sgt-’{fr'%tgeszi%@'ér (Fbr??'?d?'llgd” NS0, )
and evaporay, 6d.8 FheEHy, 3 dde 1HS, 1.0 r-1d/rdt)er.oni¢, et hao ¢, hexane to give white
crystals. 'H NWR (CDC13) ppm 1.60 (s, 3H), 2.18 (s, 6H), 3.02 (d, 2H),
3.30 (d, 2H), 6.17 (br.s, NH), 6.90 (s, 2H), 7.34 (m 2H), 7.40 (m 1H),
7.63 (d, IAtdtmediate 13 - 8-Benzyloxy-5-[2-(5,6-diethyl-indan-2-ylamino)-1-hydroxy-ethyl]-3-

methyl-1H-quinolin-2-one
A solution of Intermediate 12 (65 mg) and 5,6-diethyl-indan-2-ylamine (120 mg) in DMSO

(1.5 mL) 1s heated for 18 hours at 90 °C. The solvent 1s removed 1 vacuo, and the product
purified by flash chromatography on silica gel, eluting with 10% methanol in

dichloromethane.



Benzyl -(2,S,Gtrinmethyl-indan-2-yl)-acrrine To a sol ution of

N- (2,5, 6-tnnet hyl -i ndan-2-yl)-benzam de in THF under nit rogen i s add

Li Al H, aw® Q81 uxture refluxed for 48 hours. Quenched af @@P\RP’P"H’S? ce /
wat er and extracted with ether, dried (R&ZSO,) and sol vent removed rn
vacuo. ification by chromato silica, cetate exane 1:4)
gives a E:‘I{SJ? -Di¥Rdd4¢-@GiOH) ppam bi) 1?713;4%’&%3@7#331%655%2 mﬁwf l(éaxls)
ppm  1.5816%9, 3&%,98115197§ bf25842 1|Elsl)74 22994 ( £29.61)129%10931 84, 24).56 31 2054,d,
2H) , 399((5 I—% ﬂé % 27753 (m SH). Intermediate 29 -
Acetic adBd-6@RI41.20, B HRE 440 enzyl oxv phenyl ) -2-[benzyl - (2.5.6

trimet h~-indan-2-vl)-am noj -et hyl ester

(R -1-(4-Benzyl oxy 3-nitro- phenyl) 2- [benryl (2 S Gtrlnethyl-lndan 2-yl)-a
rtrino] - éntaemediata 14i-&-Methaxymethoxy rémeshyl-Sox|rapy-15kguinp Cane and
benzyl - ( - = The
mat eri al %| éyﬁrggg@&%gr iﬂgﬂﬂ" (ﬁ"yi%ﬁﬂs;}? g%a?fdgﬁébf‘di‘ng?‘ﬁo ti1rr? %Jc@ﬁrc‘kﬁ W%A?:teu c
acid al (T.-C. Wang, Y.-L. Chen, K.-H. Lee, C.-C. Izeng Synthesss 1997, 87-90)

(R -1-(44 tro | ZiR- Nk Vi (2,59, G ki | -2~ yl)
o no)_etﬁfﬂﬁ/ﬁi@g&bﬁé’é Aand ?&;\n’séﬁ 2808 Vi 879 (& 1) BRONY! tH9%% 3

(R -1-(44BBnzyl oxy- 3-n~tro- phenyl)-2-[benzyl -(2, S, 6-tnnet hyl - ndan- 2-yl)
arrvno] -ethanol in pyridine is added acetic anhydride and the m xture
stirred for 18 hours. The reaction rruxture is quenched with water and
af t er addiBroniv-8thy@idxyle-areiyhl H-quiadlad2onece with aqueous KHS04 sol ution,
tw ce with agueous NaHCO3 and once with brine. The pJ guct IS g}urlfled by
chr omat odhdplaysolusion; of dydeatgmicaacd isxasetic aagd b4 Hl) a3 added drapvise b 3 sejupgey )

Acetic a%i‘qi hydroxy-6-methyl-1H- umolm—Z-onc 316 mg) in dlmcth Isulphoxide (9 mL) at room
(R-1-(3-a mn)é) r4x¥)enr?§/ | oxy-p q henyl ) %enr % g d’trll)rret hyl -1 ndan- 2-yl)
am no] - etdmpergtare T haceachen gukgpre 1s allowcd to stand or 18 hours at room temperature and

(R -1- (45 mhpg&n@cgl’; paaphenyl) - 2-[ benzyl - (2, S, 6-t nmet hyl - ndan- 2-yl )arrv

noJ- et hyI ester In rruxrure of THF and tol uene is stirred under hydrogen
in the prlésl“éh@e(dﬁDMM pem:r2odhiss 8hpet- &8 (d dHlo$-925s,Hblly 8.03fdel HE IR 6 i s

filtered J;ascegl and the filtrate is concentrated mvacuo. ES M
m e 549 (1m§w?ntérh’e )ate 30 - 5,6-Dietl)yl-2-nethyl-~ndan-2-yl anine
N (5- Acetyl - 2- n'ethyl-lndan 2-yl)-beruarrride Alum niumchloride (3.7g) is

di ssol ve 2%k fol | owed by

N-( 2- et yqaggydéaﬁ%ﬁ?&g‘ %arru ? %‘ﬂ?&g{?ﬂ%ﬂe Acetyl chloride (0.85nl)
i s added Mkrtquwmhxi\chrorﬁl@ (4 tQuplitess added ¢o a4udponsisn af potasmn eagbenatk (1 24t he
m xt ure |§ chedw&hh |c d co€ceﬂl€lq§edu Hgiﬁzextr ed, with DCM The
organi ¢ PAYet ¥4 é‘?ﬁ“% Eﬁ’?y BB andBaNE: olgvéporg\‘?] %h of the

sol vent JiredtHgitbriraenide® mbpatpy %[dl]ﬂ{e.rcﬁﬁonl‘vﬁxrdre\s&ﬂ-ﬂrcd for 18 hours at room

temperature, filtered, the solvent removed in vacuo, and the product purified by flash

column chromatography on silica gel, eluting with 2% methanol in dichloromethane.
BC-NMR (CDCl) ppm: 23.42, 56.52, 95.07, 115.78, 116.19, 119.32, 123.30, 128.13,
132.14, 139.78, 141.78, 161.32.

8-Methoxymethoxy-6-methyl-5-vinyl-1 H-quinolin-2-one
Bis-(triphenylphosphine)palladium (II) chloride (98 mg) 1s added to a solution of 5-bromo-8-
methoxymethoxy-6-methyl-1H-quinolin-2-one (410 mg) and tributylvinyltin (603 pL) 1n
dimethylformamude (14 mL) at room temperature. The reaction mixture is heated for 24
hours at 90 °C, evaporated and purified by flash column chromatography on silica gel,
eluting with 2% methanol 1n dichloromethane.

"H-NMR (CDCl;) ppm: 2.19 (s, 3H), 3.41 (s, 3H), 5.18 (d, 1H), 5.20 (s, 2H), 5.60 (d, 1H),
6.52 (d, 1H), 6.63-6.69 (m, 1H), 6.96 (s, 1H), 7.95 (d, 1H), 9.78 (s, 1H).



WO 00/ 75114 35 PCT/ EP0O0/ 05058 N-(5-Et hyl - 2- et hyl -i ndan- 2-yl ) - benzam de A
sol ution of 5-accryl - 2-net hyl -i ndan- 2-yl ) - benzam de (3. nol
(200n) M“‘H‘b”&b‘ HO (2m) ~s stirred under hydrogen mthe%gas@%@g of 10%
Pd/ C at roomtenperature for 48 hours. TH#fe rruxture is filtered through
celite and the filtrate is conccntrated in vacuo to gwe the title conpound.

"H-NMR (CDOl 3) ppm 1.20 (t, 3H), 1.60 (s, 3H), 2.55 (g, 2H), 3.05 (d, 2H),
3.35 (d, ghiethbxydhethb¥y-6-methil-5-6xiPiryl-119- qﬁmohﬁfi)-oneﬂs 3Bratrkkd f26Hh.8-7. 65 (s,

2H) N-(5-Acetyl -G ethyl-2-nmethyl-indan-2-yl)-betuam de is prepared from
N- ( 5- et hymmmﬁwxxﬁdaﬁhﬂ%w%ﬁz%ﬁﬂﬂ'@ -€®n6g) fol | owi ng the procedure

used to pr?@@hfg L\kceﬁd,agﬁml gs'tgﬁb@f'ﬂ?@ﬂ@@c&ré’t&ﬂ%%&fﬂt@ﬁZ The product -~s

purlfledc%cromatorapy silica, hexane / ethgl acetate, 4:1 to give

the tal e ddAPIEAEDES ppuB M%(SBQQI ,(MSiB 2)72 (m, 1H), 3.15-3.23 (m, 1H), 3.43 (s, 3H),
N (S, CDi ls-5 1nd gy a e
N- g S- acet gg/]tgmg %%ZRHE{}EVS 21h 1- 5£3?§’an dm c}gé'???%’gﬁ'{ ﬁ'fgow ng 't he

procedure used to prepare N-(~- et hyI 2 met hyl -i ndan- 2-yl)-benzam-de. ES M5

me 308 ( - G - 25 i red
from N ( SLiepeBEREH sk P SRS "F‘%%‘“#%Q?*?%‘" et e RSB

pr ocedur eptogedurapf Bstrtttoalpﬂ’epah@ir@ehztyl 1097)6dB@0,MRSt11d8n- 2- yl ) - ami ne ~n
Internediate 18. ES Ms nle 294 (MH) S ,G D ethyl-2-nethyl-ind

an- 2-yl am ne A soI ution of benzyl (5 6- d| et hyl - 2- net hyl - ndan- 2-yl ) - arrune
(0. 48g) i ntgraets BRiBeniy 1eTy aoliatdrospher e of hydrogen mthe
presence of 10% Pd/C at roomterrperature for 18 hours. The m xture is
filtered through cehte and the filtrate is concentrated in vacuo to give
the titl e8-Benpdanyds-((E52-cMoredlchydodxy- MHyI))-lBeqmpbl%n- -one

R) - 8- Ben 4, 7-di tho |nd dro et h

I(—I-uni nol |(r7?¥é %QYE](@%S aééh%?l' @%%@s’p@%?’f’"’(’yf%%d %ﬁ?ﬁdﬁ)

pr epar ed (ftftmnyutdfexram um&xlpﬁﬁaﬁ@uéxed(xaeﬂhﬂzylsokﬁe 'IIHiIFTBﬁnplDBaIM 1Dél\HIld Kennet h,

PCT Int. WO 9525& 4% and 4, 7- ”%I hox?/ H Iarrune %T)g

0. 34rrrm|) af Henapded drapepsedndd CEAn SIS r?élé “"'ﬁ’“ﬁ dd, J.

Eal’ f Ene(l\:/gl?jun% and;thé¥ dg?lc‘on @BC. B- Bcrﬁgbéﬂ%grhlorBacet)UQmQ-qmlhohg%-oﬁ{'l(a}m%gar ( T
. J. are ssol ved in tol uene

m.). The PreRg5®es #@iﬁhﬂéﬁ@égésd@ésg g%" ?Cﬁ&ét‘? B‘Ha‘gf’%‘lﬂ"é e Perschef 1

110C and ﬁxhﬁxté%OTH@fthcd& Al e OMAEl st @e XA The realtién [s@EbWHR0 b chbmBRiShy I I ed

The reaction ~s shown tg be conplete by TLC, The

S? oéﬁgtc fﬁ ?W'? g qiyompigeraPhY| RS IOHPEAS ﬁbfarﬁngﬂ%’sfm’ater& 15 guenshest WiBt hane

/et hanO:lnctBQnéU (YmL), the solvent is removed 1 vacuo and the residue is partitioned between
0.2M H,;SO, (100mL) and CHCl; (100mL). The organic layer is dried over MgSQ,, filtered
and the solvent 1s removed in vacuo. Crystallised from ethyl acetate. TLC (silica,
dichloromethane / methanol 25:1 Ry = 0.30).

(S)-8-Benzyloxy-5-oxiranyl-1H-quinolin-2-one
8-Benzyloxy-5-((S}-2-chloro-1-hydroxy-ethyl)-1H-quinolin-2-one (0.55g) is dissolved in
acetone (20mL). K,CO; (0.58g) 1s added and the reaction mixture 1s refluxed. The reaction
ts shown to be complete by TLC after 18 hours. The solvent 1s removed i1 vacuo and the
residue is partiioned between ethyl acetate (100mL) and water (100mL). The organic layer
1s dried over MgSQ.,, filtered and the solvent 1s removed m vacuo. The product is triturated
with diethyl ether, filtered and dried. TLC (silica, dichloromethane / methanol 25:1 R, =
0.45).



TLC (silica, dichloronethane / methanol 25:1 R~ = 0.10). ES+ M5 me 487
(MH). (R)-8-hydroxy5-(2-(4, 7-Di met hoxy-i ndan- 2- yI am no) - 1- h_}{drox -ethyl]-1
H qui nol iYOB0/@$4d4 hydr ochl ori de /EP00/05058

(R) - 8- Benzyl oxy- 5- (2- (4, 7- di met hoxy- ~nda#¥- 2- yl anmp) - 1- hydr oxy- et hyl ] - 1H qui
nohn- 2- one (37ng, 0. 08mm|) i s dissol ved in met hanol (10OrL) and the
conpound im edrant & : ptird 1 1 perdogydlohepke lagfine 0% pal | adi um on
charcoal and pl aci ng t he soI ution under an at m)sphere of hydrogen. The
reaction is shown to be conplete by TLC after 4 hours. The catalyst is
filtered Bedzyl-(4y B(-feciabydrpts H-bemrocycldheptencfliybriagimeg i s added and the

soI vent d, r cuo C s | i i ch than t hanol, 10: 1
LV o o) SR o5 RypiPlepnt rioh e 31 00 SR HRITHAN T2 QoPFAD RGN 2
f rom(R)- B'r&)b:nml I(iﬁcyL)SAooamlmtyémamrbaérlp% balladlum on charcoal 1s added and the

((R)-2-(4-benz h oxi rane ter jate 11)
and the afff bqb'i/ r ‘89{? (ﬁg cgcf)é‘f‘cﬁ'ﬁuﬁpgcmf(hygg/ogp? ‘0CH ﬁ?%'sona"nlz’flngﬁésusgp fcg
Exanpl e lat rih&he rmﬁmuni(HSwnrtb\MﬁlcﬁhlpR'tc bysTIE aftR-24ahdudf The entHystAr filtered

group of f in whic t le 11,
ohere ar P8 B gfiatvest Rredniitomtgerds R PeRoR: s et pibgd §fers TLE RS T,
Exanpl e QhMaE&tlﬁyllaSct&c)l.ﬁRg_@t‘mm in the following table. Exanple R* Rs R6
R EStM5 me (MH) 2HCHsCHZ CH3CH2H3933HCH3 CH3H3654CH3CH H HCH3CHz3935H (
CHZ) 4- H3916H Q( CHz) ZO H3957HCH3( CHz) 3 CH3( CHZ) 3H4498HCH, (CHz) Z

CHS(CHz) Zmﬂﬁﬂﬁmélﬂﬁ&%%ﬁ?g&mﬁﬁm ndAD 001 75114 PCT/ EPOO/ 05058 37
11 H CH3CHz CH3CH2 H 341 Exa H NVR ed4 I\/eo—% ppm 2.78 (2H, 2.9
(2H, n) Benpylg667249- tﬁ‘)fah@"zéwBWZO@)CIOI’BP”F"(HW‘“H? e s gigsolyed 5 1S
(1H, ﬁet%gn&l](HOOﬁu.) afd %c(cl)h'npoq}]d is/deplotbctéd bpdddidg ;§at(’1ily|f|c a%-)oungoﬁﬁ)%lH
S). Exarrp e 12 8- Hydroxy-S-(

1- hydroxypaﬂlaéllﬂ’éian-Clzafy%lmﬂﬁd)lacéftgﬂs}’lcFOll‘FPQWﬁ'b'Iai“rP—"ZIDéiﬁ@"f pk rdseganathe 10 (18
g, 0.034 cQHRJn)xs 's}?o&'h ?oSBi X&Qpl@ic%tﬂaé'%cr(ﬁ KE'n)rs arfd Go9sefl MRrdLCEH a§PFchm
borohydnde ng, O. ') 1 s added over hours. Concentrated HC

t hen adde@lwmt ISIfCli!iPl"‘?de'a@Hé%O Thepradidnes n%@@flf%qum@ru%q(isuhfer ed. The
filtrate WEsA t I onbi ned | ~qui d phases are evapor at ed
and redi s&(l)'Fl\l/led |ﬁgﬁt/hﬂﬁgﬁ¥%gge& ??g? renmoval of the methanol ~n vacuo,
the residue ~s redisolved in water and the pH brought to 12 with 1N KOH.

The sol vepte lsd b Bk 1. (436 m@r;gmdm fipshe coevaporated twi ce with

t ol uene. e resirdue s puri ash chromat ogr aphy (silica,

CHzCI z/ nmet hanol 8 2) ES+ M5 m e 337 (MH). Exanple 13

S-[2-(S, 1 ) - 1- hydr oxy- et hyl ) - 8- hydr oxy- 1

H gt unol Sﬁ[@ one f"sﬂgon%% Jba&@‘gr epared fromlinternediate 11 by a
procedur es éﬂhl:nhgbmdanﬁ -tlaratne ¢4.1BglanPlseol 4l mEtEc%omcéla'ﬂ@XD@m 015 Bsodimphde 14
S-[2-(S ] dr ox t hyl -
g 1 mol g aaé LRF R €3l R hN IR P 2t el sl YRS i Y1
hydr ogenatcmmnpmxu&d usrsmrfcdrat rremmxtahpmtutdqé' hbecuz:ybn o shop nusdet CIompE(ahjpl e 1.

FENUR (o O8O hBRrhe o Qb Pt .54 I (0GB, e FBoma R 7

brine (100ml.). The organic layer 1s dried over MgSOQ.,, filtered and the solvent is removed
vacuo. Crystallised from ethyl acetate. TLC (silica, dichloromethane / methanol 10:1 R, =
0.85).

Benzyl-(5,6-diethyl-indan-2-yl)-amine

N-(5,6-Diethyl-indan-2-yl}-benzamide (3.30g) 1s dissolved 1n dry THF (100mL). Lithium
aluminium hydrnide, 1M 1in THF (22.52ml) is then added dropwise. The reaction mixture is
stirred at SO°C. The reaction 1s shown to be complete by TLC after 6 hours. The reaction
muxture 1s allowed to cool, poured slowly into 1ce-water (200mL) and extracted with diethyl

ether (2 x 150mL). The organic layer is dried over MgSQO., filtered and the solvent 1s



'4 10 4 16 (m 1H), S.31-S.38 (m 1H), 6. 91 (d, 1H), 7.00 (s, 2H), 7.21 (d,
Exanple 1S WO 00/ 7511 4 PCTI EPOO/ 0505838

S—[2 (S éléﬁgn#i? i ndan- 2-yl am no) - 1- hydEé)xy et hyl ] - 8- nmet hoxy,r}r:g? %)?f/%(}neth

"yl -1 Hqui nol i n- 2 one This is obtained fromlInternediate 14 (20 ng) and

5,6 dieth I-|n an 2- e rocedure

prepar at i ‘H“%‘fc t”g‘f’%bgl:lpg é‘f'?t 'sr}Ei ﬁ%ﬁﬁf{?&fﬂ% ppm S‘i’. }(etxan%/l—ﬁutﬁ’%zacgtdtc(
3H), 2.512(0R,4H)20)2. 64-3.16 (m 6H), 3.41 (s, 3H}, 3. 60 3.68 (m 1H),
5.18-5.25 (m 3H), 6.50 (d, 1H), 7.89-7.94 (m 3H), 8.68 (d, 2H), 9.15 (s,
br, 1H. S-(2-(S, G D ethyl-indan-2-ylam no

) - 1- hydr ok ydtk 18--MRE1 Bei-batlzy b x i+phien o2 [ lenZ@l i 6, 6 3dedhy Hind afi2

acid ( 1 nm) i,s added to a solution of
S-(2-(5, GEBL‘&J-FFFPQQQEdan- 2-yl am no) - 1hydr oxy- et hyl ] - 8- met hoxymet hoxy- 6- met hy

| -1H-gwnol i n-2-one (12 ng) ~n isopropanol ( 1 nL) and tetrahydrofuran ( 1
m.) at roomterrperature and the reaction mxture heated for 18 hours at

40C. The SBF2rEhnzyk(S,efisthydindsniairamingid-thkenylgyé nitsenpirmdethgnol)

pr epar at Wep,s ¢tk €o ?BG’!@E ﬁeﬁc&ﬂh%tcrﬂcﬁ'ﬂatcﬂg Wi élrg and Imcrmcdlatc 18 (3.10g)
wat er/acetonitr~le/trifluoroacetic acid gradi ent. d4- CH30H)

15. 97, 20bpen apalogaus pwcgiure gy thag usegdgo prepage(S3:8; BqlmoxvrS -[ i@Gﬁzcthnlznggq
iég ;‘i ]Ié)g(@rla']r‘]nno%a&y@poxyle’%ﬁylﬁ%{-&éZolﬁg.Z—o%’g?n Eﬁamﬂrl%%93%hc dhénADrs sikdwon R be
8- hydr oxyccsn{)lznc(ls Bldiatenyt hPMaﬁthwdaﬁﬁ i @) rifiechyi flashycoburhyy chromatogtaplyxir o- 1

Hqui nol i n QBRG] eUehbanel 59! Melha9R, - 0.

8- hydroxy&gﬁﬁf&?‘%[cdl m CQ&C a{r}?{}no géi'ﬂr?ly(/jrc%’?{y etahyl ]QRl/H- qaﬂiohn- 2-
one (Exanple 2) with a 10% pal I adl um on carbon catalyst at 30C for 48 hours
under one her e h iv S i 0 af.t | t.,ration
and evapo f@’ﬁp‘ mEneT her"z%l i'zdﬁ”l“%yl’ig%’%l%‘\c/tgﬁﬁ\%gmp gbazilrn & eJm?—fﬂLC

(col um: Hh)enmmnﬂx(smmmhwmﬂn&aeylnmoﬁﬂ (@rhengtoxyiBnitgs thrs'rh)t-cthzfrmh 10% to

95 % acetonitnl.e,.mwater i\n (V |quroaet|cac .

det ect i onga]t{)(sggés d'ﬁ?ﬁl"Cd '@% %&'Q“)Iﬂ%ééfll 50 ) C“Z Y“ﬁfm(’é‘gt &Pt d? 37,
37.73, 37ad8&ed md. 188 solnfohd;, st:@&d&ﬁdcrlﬂrﬁatﬁ&;spﬁ&@oﬂﬂiz TR2refdionl 12 éhadiln talBed. 34,
]F-’:C))fjl-'/ géOO}%%Bélgtcéé’%é%F%g ﬁ?ur(sa')[' fa\%aé St lagﬁgcé off anwghp Qolvc5nt ls4rcmovcd m

(R - 1- ( 4- hemoy Tha prodiukors mvt pmxﬁl@}ﬁmhﬁhwl‘I‘LQ{{;b@mnwexéﬂ:/&rl@-{fatdtmtlhykyhndanz-
yl)-am nﬁb-s hyl ester To Internediate 29 in toluene / THF is slowy added
an aged YPlre of formic acid and acetic anhydride and the reaction is
stirred for S hours at roomtenperature. Ethyl acetate is added and washed
W th satuyat ed NaHCI)S sol ut| on, ) si.lica,

et hyl ace¥s - Qribs SOt A et h POV e
crystals. atﬁﬁolma'ﬁbﬂc 577 (M) (b)

N (2- Benzyl oxy-S-{(R)-2-[benzyl -(2,S, Gtrinethyl-indan-2-yl)-am no]-1-hydro
xy-ethyl} phenyl)-formam de The product of Exanple 17(a) ~s suspended ~n

et hanol apg Bauzﬁ(%me@hﬁmmtz oﬂ-aw(mmmy@mﬁs phefaflethdhdRr tWwo

hours at 70C the solvent is renoved and the residue purified by

chr omat ogtApB§ngyien dattresphgaylzcbromaescthanenedd H0g) Prspared fgllewiig rrecedugst al s.

ES M5 g 3@6% F)anéc(bun Kevin; Gao, Yun Hong, Yaﬁmlg Butler, HalT Nie, Xiaoyi;
N-{2- Hydrox-S- &G hydroxy-2-(2,S, Gtri net i ndan- 2-yl am’'no) -et hyl ] - ph
enyl} for cdheen [é‘ré"}gérﬂé@ifwémt{ H89br é&uéﬂzﬁfllé&émﬂédﬂém by a

procedur em%?h‘fgmct&pc (tl B@rtn.L) Triethylamine (0.64g) 1s added followed by benzyl-(5,6-

diethyl-indan-2-yl)-amine (1.60g). The reaction mixture s then refluxed. The reaction 1s
shown to be complete by TLC after 3 hours. The solvent is removed m vacuo and the
product 1s purified by flash column chromatography (silica, n-hexane / ethyl acetate 4:1).
TLC (silica, n-hexane / ethyl acetate 2:1 R, = 0.75).

1-(3-Amino-4-benzyloxy-phenyl)-2-[benzyl-(5,6-diethyl-indan-2-yl)-amino]-ethanone is
prepared from 2-[benzyl-(5,6-diethyl-indan-2-yl)-amino]-1-(4-benzyloxy-3-nitro-phenyl)-



of Exanple 34(c). ES Ms nle 3SS (WMH ) Exanple 18 (a)

8- Benzyl agyd dor1ra ((R) - 2- (S, Crdi et hyl - 2- net hyl - i ndan- 2- y| apcimprodobussir oxy- e
thyl]-1H qu nolln 2-one A rruxture of S, 6=diethyl-2-nethyl-ndan-2-yl am ne
(0.28g) and 8-benzyl oxy- 5- oxi ranyl 1Hqunol i n-2-one (0.42g) in n-butanol

(0. 7ml) 'Stm,%%ql@bg f,fﬁlr %‘%3?%? 9mx§rcqutf££d ZoSpaamut(ﬁss} (@LtAnJaQQQ The

product is purif l'ica 3 to give
t he desi reb}:npylgwa-@hcnygsz [bmzm(éﬁ@qthﬂwqd;n -2-yl)-amino}-ethanol in Examplc 19. The

S [(R)-2- (éag’OQI?E@ fc %(%X}I)lft'c%ﬂal'i &I:ra4r§ 1T}t}ycq{ si n%léd]ofga Hfoxy-

| H qui nol i’ nZ-one uct arrp e

met hanol (Swrti]) nsnsmqudrmeucumd'éne pandla;t mﬁedéY&aShydnm rematogmppyesence
of 10% Pd/ e / /0 58

001 75114 4 lr?u | X%xg:‘nge?%@ “F';%r“eg? FECEQE&CBI*} ?Enca/négghﬁf?l Izt?g eo}”@

Congcnt rat demmz KM? 4J<DMHL'] 6& I10n) wH h) digy P, bebhn] 2.80VEH! §E 3dRBUEGh),
pr oduc

(S)-8- Benz%#P@ﬁHSDQ 25-{53 Zé'l,dil)eéc ?IQ/(UTI rFHaﬁ 9§-(%)'{afh ASP-(12Hy®-oxy- et hyl ] - 1H qui n
olin-2-one is prepared fromlinternediate 16 (|1 S2ng) and Internediate 1
(100ng) wusi ng a pr ocedur e anal ogous to that of Exanple 1 (a). TLC (silica,
di chl oro CA i dip Eno -Q;u‘ )+ (O N NAa, tramh nle _da ol - l)'_a_mm

(S)-S[2-(4, 7 Dlethyl-lndan 2-ylarrrino)-1- hydroxy ethyl)-1

H qui nol i n- 2- one hydrochl oride ~s prepared fromthe pr oduct of Exanple
19(a) by a3-Fhloteeti(Zsid. tratamgiukphenyllprapanok-orexa pisparcd fram 1,213, ¢-tetsamethyl-

di chl or On%ctﬂ%?and@élﬂ@rgcﬂroégn}l Jﬂllondcoodoasp)occ@i-@aﬁilséfuszg thft)of Preparation 1

8- Benzyl oxy- 5- tetrah benzocycl ohept en- 7-yl
ani no) et {1 NMRHGD@B) |npn2-70ﬁé1}ﬂ,§ p"r épb%\lrieﬁ, 3 ﬁdirH,

R) - 8- benz n )ERL 1 and Int ernmedi ate 17 (110
E)y)a proceydé(r??{ ﬁ ggo%gygt ng;?c@lt{y bE)ZSgrg}gllsgp)l(a) TLC (silica, ( o)
d| chl oronet hane / net hanol 10: 1 R/ 0.30). (b)

R) - 1- r ¥ I t hyl
> LR T o dab ol ot b gt be e pryshapont e Ll ket
20(a) by a)rppméﬂhncbyar;abmglousartadbgoluato dfarEkawpkrat@n@b) TLC (s~hca,

S oy} o AMR (CBEOBR Mm% brfl b Rk 0.2 BIPYS, G ERIR 3 55 w928 1

| }-1H qui N@H, ¥k 2- one

4,5,6,7-Tetramethyl-indan-1,2-dione 2-oxime is prepared from 4,5,6,7-tetramethyl-indan-1-one
by a procedure analogous to that of Preparation 3.

"H NMR (d6-DMSO) ppm: 12.4 (1H, s); 3.65 (2H, s); 2.7 (3H, s); 2.4 (3H, s); 2.3 (6H, s).

2-Amino-4,5,6,7-tetramethyl-indan-1-one hydrochloride is prepared from 4,5,6,7-
tetramethyl-indan-1,2-dione 2-oxime by a procedure analogous to that of Preparation 4.
'H NMR (d6-DMSO) ppm: 9.0 (3H, bd s); 4.5 (1H, bd t); 3.7 (1H, dd); 3.2 (1H, dd); 2.8
(3H, s); 2.6 (3H, s); 2.5 (6H, 2 s).

N-(4,5,6,7-Tetramethyl-1-oxo0-indan-2-yl)-benzamide

Benzoyl chloride ( 1.635g) 1s added dropwise to 4,5,6,7-tetramethyl-indan-1,2-dione 2-
oxime (2.53g) and triethylamine ( 2.25g) 1n anhydrous dichloromethane (60ml) at 0°C. The
reaction rmuxture 1s stirred at room temperature for 1.5 hours after which the solid product is
filtered off and allowed to stir with water (150ml), refiltered and dried. The organic filtrate

1s washed with 1M HCI, 10% brine, saturated sodium bicarbonate solution, 10% brine and



" A sol ution of (R) - 8-bcnzyl oxy- S- ox~ranyl carbostyr~l (S.00y) and

2-armmo- S, 6-d~et hyl ~ndan (3.87g) m n-butanol is hcated for t 11 0C
After COMQ‘WGSH‘)‘ roomtenperature tol ue?gz (100m) is addegcgrn tu{‘l)'séosgrgani C
phase is washed with water (3 X 2Sm ), [oadcd onto a silLca gel

chromat ogr a col um_ and d,w e ]

t ol uene: qucf ﬁ’gﬁ%} ; mé‘?'ﬁ%ﬂu"é(s:lgk’ g{tg': A S%Qlt;ag%ﬁﬁéggg@q%gﬁ%éﬁn ?%3&8%@ t? %ue
title compodurdtriteratdd With dxthyl <RCT/ fHROT 080&8d41 (b ) (R _

)= 5 1 2 (SaRbetEBer) PRan7 3 () ad 1o M 7% B1E Y bl A AR 8 fy, myPne

(R) - 8- berszg/ | 10L,ydd; 1.8+(H, 8d)g2etshy3H) H0RDS 238 9yd.00)6H; hydr oxy-ethyl ] -1
H qui nohn- 2-one (360ny) is dissolved in nethanol (IOr) and the conpound is
deprotected by adding a catal ytic anount of 10% pal | adi um on charcoal and

pl aci ng tNLe1-BIdEGyOf)S (G Biranibtil-iRdMBYB-befizaide ogen. The reaction is shown
to be conplete by TLC after 4 ho(:gc[s. ‘é:Ee g%tial grat i S filte,rﬁd ff and the
sol vent isednsnboiohydnde (243 mg) 1raddedrtg dYréts> o< tekmasthyl i n §'b‘§?yé)panol and
a sol uti erpLimb@|4efsifg)aaicHldr8for RO R meddasl (20he).t The raenPomttutsis
obtai ned after recrys%al lisation from et hgnol . TLC (silica, di c?l or gnet hane
| et hanghredayrogm Eempegiyre fesd hgpranfleovares vfivpter BAMY adhiqrgjorm (20

N- (S { ( Rl ad BN riHe-dgaesashHatdn hwdsRePR R <hlokofdfh Sgiralrdhxsl bepaviEthpeth } - 2- benz
yl oxy phenyl)-formamdc is prepared fromlnternediate 19 (1.00g), formc
aci d ( 155A@PAdtreased vithamaspantasulpiaerticsd pRg the olsabEmY cdMar#d6us to

L hg}) ) of ( @W@cg%pmmzsi BiH, 7.4 MRS (B ); cBF BRI &); 3. 1811 H,

N-{ S- [ ( Rd3:24§ 61K ik Ry, digin3 5-(FHadih 3)651 { HY dddx 268t BYL)sh2- kY 6183/ Slpheny
} formam de is prepared fromthe product of Exanple 22(a) by a procedure
anal ogous to that of Exanple 1(b). TLC (silica, n-hexane / ethyl acetate
2:1 R - NN-065,6, X atrgrnethplBindan-2-yl)-benzamide 1s prepared from N-(1-Hydroxy-4,5,6,7-

(R) - 2- [ Benzyl <f v 83980 AWer BN ' -1-(4 3= Qi met hyl am
i no- phen% 5 eettél)in%?anl %&Q%ﬁ%ﬁq%tg gbgg rJ(r éc g[}é’)rdnlqggg&a?séooﬁ-h\gggrz?ﬂ]ﬁgﬁf%l{q( SO)
and f or mBHOSMRIECDGRPppm: WetSel2H, il 7.4 (tilsmbl A3 R H misest 25 (11, bd3ht #,85i (3H,
added. A _gatalyti ] Rt 02. i d and the solution is stirred
under an t?r’g”ssﬂﬁwiél?ggg?%(.lﬁrﬁg"%éé?%%ggﬁs shown to be conplete by TLC
after 24 hours. The catalyst is filtered off, the solvent is renoved tn
vacuo ang th sidue is rtitipned betwecn ethyl acetate ( 1 OOrL) and
wat er ( %eaﬁiﬁ’g’dlﬂ‘éetwggrﬁ'dnéaﬁ/%?'ﬁiagnﬁ?i ed over MySO,, filtered and the
Sﬁ' vent i1 L&Hﬁ)‘(xeﬁillut'rﬂm\dﬁﬁlhl)ﬁind'EMEAth)dE&ltrahy‘sdrpﬂfrhﬁ iseldey didmsise €04 solttion
chr omat ogr, y jlica, n-hexane et ate 4: . T ilica,
n- hex ane%f &Z{}h@%’sﬂ étégf’é‘f@yb‘."%aﬁg'g{' ‘?rggx'jqcaﬁg%/@ggfﬁ %‘éﬁf&°‘ﬁ'€:§ﬂé§%@7‘@é’@%§ 42
(b) nitrogen at room temperature. The reaction muxture is allowed to stir at 50°C for 20 hours.
4-[ (R -2-(S, G, D et hyl -jndan-2-ylam no) - 1-hydr -ethyl]-2-di | ayd no- phe
ol yelr A &roue ot LG AR bR B St e o T et
Er%?gw e))ﬁwlx(ﬂ%@hbzrﬁﬁﬁidnhﬁlxt%;e i%&mhcﬁsﬁ({g)ce galjrlcd.\llvﬂmgﬂmo 54 %M%Mizishg% (1
m, 4. 95wctﬁ4,ﬁc‘§w{ c(tbc.rdzsg'iﬂd? thgf’,gsaﬂlcg%viriﬁemla%d,ﬂ%%fd(wﬁ "&%PCSY‘F'BGU’@!?P{C’ s).,
(9iq)202(%Efilt@fclﬂ%?g,tlg%o]&tnﬁHﬂ\q\*&ﬂﬁlﬂdicuoll;'--40_(1i'|, broad) . Exam~e324 gﬁ)l _
-2- ryl - i et hyl-i ndan- 2- - nol - 1- (4- henzyl oxy- 3- e am no-
phenyl ) eflﬁﬁMR ﬁ%cb}ﬁﬁfﬁbg'%f(qugﬁb¥é5£ﬂ( Egb}ré)(ﬁésgdir}sgoiﬁd“)?ﬁ'ldf an
(20n) . §ggi2mm’r&jyygq~gggag)rfg) is added foll owed by the dropwtse
addition of acetic anhydride ( 142ng). The reaction mxture is stirred at

90C. The reaction is shown to be conplete by TLC after 4
Intermediate 22 - Benzyl-(2,3,5.6,7,8-hexahydro-1H-cyclopentafblnaphthajen-2-yl)-amine

According to the procedure of A.F.Abdel-Magd, et.al. ].Org.Chem. 1996, 61, 3849-3862.
triethylarmine (0.87 mL, 6.17 mmol) is added to a stirred suspension 2,3,5,6,7,8-hexahydro-
1H-cyclopenta[b}naphthalen-2-ylamine in 1,2-dichloroethane (30 mL) under mtrogen at

room temperature. Benzaldehyde (0.52 mL, 5.14 mmol) is then added followed by sodium



hours. The sol vent is renoved trr vacuo and the residue is partitioned

bet ween eth acetate (1 COm) and water ( 1 OOm.). The organi ris
dried oveW §(§21 filtered and the solvent is renmoved trt W%J%%o}‘f%g
product is puri f| ed by flash col um chr ot ography (silica, nhexane / et hyI
acetate 4:1 ). silica, n-hexane [ ethyl ate 2:

R o ks YBORYrda thS &y A G- A beeticary B4 L 20 ramali B tractimen

| hydr ochl;pg ged at&oe&ﬁn@%egtﬁ&qm nhﬁml% oquet d@ﬁmﬁwm Hﬁhl%%ﬁ&thm{c ﬁlc
procedure anal ogous to that of DVSO

1. 10( 6H, t )mixpurgss yashed gyith 291 gguy @ng% 50 'BL’)l é?lllm*fﬁﬂ bV - FfﬂlOVﬁ*pof thc 90

(1H m, ZoRRndad c%ma?og;a%h(yj(ﬁhcmthﬂa&@até ﬂ-k&xam 2:9) kR rlslkh ofpr 0ad) , 9. 60
(1H, broad roa

N (5 (1 oM (ep lzétm~ﬂr7>@a(ﬁ1~2‘fi)i§-6érﬂ“né§’8 261 (43 250635 Wb phdy | ) e

t hanesul fqg@q}g 3. Iygt(@rz 5@t_:,qs 291y 248w, sky. di ssol ved in dichl oronmet hane
(1onL). Triéthyl am né i’'s added fol | owed by methanesul fonyl chloride

(58ng) . The reaction mxture is stirred at roomtenperature. The reaction
i's shown tlﬂic%e&%ﬂbetfm)(hﬁ lr!&dq,figrmﬁﬁlc hours. The solvent is renoved tn
vacuo and € product IS puri y ash colum chromat ography (silica,
nhexane / et hyI acetate 4:1 ). TLC (silica, n-hexane / ethyl acetate 2:1 R/
- 0.40). RQQ/ 05058 43 (b)
N(S-{2- [ nzy %é%'f‘yé ﬁf ?’gdan 2-yl)-am no] - 1- hydr oxy- et hyl } - 2- benzyl ox
y- phenyl) Kmbhiammmﬂhf:(pmduhe of tFarpmo e t(Syofthdsx APTL £1251% %), (uaszomgs Lis
di ssolved me boroh dr d added t he
eacti on MERALEDLC bd dFgavad B B e R Piin 0 APt YRR PR un 1 o
be conpl etlaFEENY (2025, t6a5 mmbbhuhd 2-rhbvhy Fiedaii- |1€mmr(r10<g,ur3§ minoljuznatided. The h 2M
HCl (1mL), the solvent |@ﬁr_e ved in vagé@ ﬂ@age resi due ~s dpartltloned
bet ween etTFFurs SaYristed raridly yndeh friecgen AL PR - NA UOEHPTCIHRE AFTRNE | ayer
is dried QuﬁmoNQE@ﬁnﬂJ‘)hd idde8 dvarzd hhﬁnesols«xeﬁﬁg iss:ome.ﬁm:\ded soRCvac2®hodee
%LOEiugt 453/“ gggllrtlh gu(f)tlﬂstmhacic alk:lilmc bsylaI mono lu?nnﬁyc{rog;[dgﬁ g)afnedt ate 2:1
rl\]F{5 [|2f ( Sxﬁaa:@bvhw cthymﬂaaatgwbcamonﬁm 1Tl|i'tyd<6i'f§§mycﬂ’fri'tyhs] coachydarrams ao\hﬂilamlejz get
anesul f on o ide) is epare r np e
(b ) by a‘%%g g‘ fBIASY6LS CFB"“FE‘L&”%PQ‘E?& (2‘?%515- ﬂi’iﬁ ,
jOggﬂ-lflle abudda(sate)is sa;agzﬁcd éHﬂsmqal ggth%ébﬂ(lﬁﬂghﬁdmxiﬁc,lﬁld Stk added vﬂtﬂ)&hﬁl]l_-' H, dn) :
a , o]
7.25 @g%%‘“c?ﬁ "sldf’s‘;i*&ki[‘h ‘)gae'cé@":( fﬁcPHP%Qu‘;“Cdd"g‘s&Mﬁ“dﬁ?"o%? ent 10. 00
E%‘l 88?3 E&ﬁlﬁﬁd&o c(a@;)ozran e oil. I I -
- 8-Ben -5- ry - am no) -1 -
hydr oxyet ﬁéﬂ?% E@ééﬂcﬂﬂ"h ggﬁ% 3%'&) ﬁﬁé&ﬁz?ﬁb@'@e}sgﬁaﬂ?? ‘iﬁ‘&?stgfﬁl("{ 204

nmg) and | el medigtie])21.801841Mp) are dissolved in n-butanol (0.5nl) under
nitrogen. The reacti on nuxture is heated at 110C for 22 hours. On cooling

the solvent is renoved in vacuo. The product is purified by flash col um
chr omat 0gnanPTr{fRick-Ba)2-Rielyl-1358LANAL DB RAGmA 50). ES M5 me 573 (MH)

E R§ 8- Hy d RoApue-2-pwsshylndagr brye o) THE {100rmkis kgeled rIARC 2nderaniregsn. et hy

'] - 1Hqui nelrjetrybrrane (zlsmnr@peace%ﬁwm weowmwn &fmﬁes@;raakem?a%@an&yuﬁ 5
procedure anal ogous to that of Exanple 1 (b). 8.55 (1H,

d); 7.5 ( ). 'Hbc regctpoy 1§ i‘l*{fcdj?t rogItemprratype: ovgng;h( g_}p,qn t solmfcrgs (@Hemqjcd 3.7
(2H,q); Thb réstdie 188ks013d3n (RdRiodthethatie 4nd %%cd&bltﬁaﬁg&h?}@ followed by
aqueous NaOH. The organic extract 1s dried (MgSQO,) and the solvent 1s removed. The
product 1s purified by chromatography (silica, ethyl acetate) to give a cream solid.
'H-NMR (CDCl;) ppm: 1.52 (s, 3H), 3.44 (d, 1H), 3.55 (d, 1H), 7.05 (br.s, 1H), 7.43 (m,
2H), 7.70 (t, 1H), 7.87 (d, 1H).

2,2,2-Trifluoro-N-(2-methyl-indan-2-yl)-acetamide



WO 001 75114 44 PCT/ EPOO/ 05058 (a) 8-Benzyl oxy-S-((R)-1-hydroxy-2-(2-nethyl
i ndan=2-yl am no) - et hyl | - 1K qui nol i n- 2-one. A m xture of

8- benzyl owp-oy7§18 - oxi r anyl - 1H qui nol i n- 2-one (500 ng) and PCT/EP00/05058

- 2-net hyl -i ndan2-yl am ne (276 ng) in n- bd? anol (1 n) is subjected to

m cr owave |rrad ation, using,a Pral abo_Synt hewaye 402 instrune far 90
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(m 1H), tenpgaguse fozH)S hcgrgél'quxxtpﬁc is fx rg_rpd (thﬁoughychtqagttb(ecfnltrg_ 7.4S (m
SH), 8. O%OQ&ntrllwd tn %a 00 @ﬁt(rtmlugng With Whtkr the mixture is, cxtractcd wnth dlcthyl cther.

8- Hydr oxy- S- | roxy-2-(2-nethyl -i ndan- 2-yl am no) - et { -1H-qU| nol i n-
2-one Théﬂproagmu@ pb#sc&mmved Neﬁyed(sgwlﬁgnesow@amus)squum irachapats and

met hanol e ( ﬁh G HeSo Q%R{ @E&ﬁ&&@ Jbsrg.@%t'd?gwﬂ.cﬁ%l?dxﬁ(%' ¢ amount of 10%

pal | adi um on arcoa surnng ere of hydrogen for 1
hour . TheHclzalfvéR LY It npemov-éd (ar&lﬂ Y B&Sdd] 2dhs3. 28s(de»2h1fbcﬁ a8 élu sb dHgyi 74 &2 &5,
yel I ow sq| "H- NWVR (d4-CH30H) ppm 1.20 (s, 3H), 2.7S (m 4H), 2.9S (d,
2H) , 803 rn 1H), 6.60 (d, 1H, 6.82 (d, 1H, 7.0 (m 4H), 7.08 (d, 1H),
8.20 (d, 1H). Exanple 28

S-[2-(S, ndan- 2-yl anri no) - et hyl ] - 8- hydr oxy-1 H qui nol i n-2-one
Thi s corr;%@ﬁgiyﬂéh%bc@dggnﬁw%’r omthe product of Exanple 2 according to the
pr ocedur & aifrrébevbltmnadf 2322 -tdifludded. N.CRamathyld8dans 26l a3&anidd16)70 g) EntiMAOH

355 (dd 9 ngrestanl1ofpL s gt bl sy a0 6t podts Tt S 6 oo

(s, 2H), 18rethbvédiand e residadip lpartitfdned between aqueous HCl (100 mL, 2M) and ethyl
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ppm 1. 3?"%%'3 TRBIve AnRSaREH O 1‘-’3‘]“’ 3ol ?‘Bsr s, 2H), 2.72 (m SH), 2.80 (dd,
2H), 2. 9HHINMMBHIDCE) @Bnf: M. 19k, 3HY, 1.3 (br.§ 214)1—&,65%,63{{. d.791(d) 2H9, 6387 (i, 2H),
7.02 (d, gg—i) 7.26 (d, 1H), 7.4 (m SH), 8.0S (d, 1H). WD 001 75114

PCT/ EP00E8058 45 (D)

8- Hydr oxy- S-[ (R) - 1- hydr oxy- 2 (2 met hyl -2, 3, S, G 7, 8- hexahydr o- 1Hcycl opent a[
b] napht hal en 2-yl am 0o~ d

hydr ogen s FSREGIALE L4 M La06k O LS ABIAIYELY g4 aghthalenz2-KaRINEG ou s
to that of Exanple 27(b) The product IS purlfl ed by HPLC (H20 CH3CN,
CF3COOH, gr adi ent el ution), (d4-CH30H) ppm (TFA salt): 1.65 (s, 3H),
1. 85 (m 1486,7,8- abmmzmphﬂ!iﬂ‘isl wiplelﬁ"'l-gna (m 4H), 5.48 (t, 1H), 6.83
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ice and concentrated HCl. The product is extracted with ethyl acetate, washed with brine

and dried (Na,SO.).

'"H-NMR (CDCl;) ppm: 1.15 (t, 3H), 1.72 (m, 4H), 2.72 (m, 4H), 2.88 (q, 2H), 7.04 (d,

1H), 7.60 (m, 1H).

2-Methyl-2,3,5,6,7,8-hexahydro-cyclopenta[b]naphthalen-1-one

According to the procedure of Bhattacharya et.al (Synth. Commun 1996., 26, 1775-1784.) a
mixture of 1-(5,6,7,8-tetrahydro-naphthalen-2-yl)-propan-1-one (37.6 g),
hexamethylenetetramine (44.9 g) and acetic anhydride (38.8 mL) is heated with stirring at
80°C for 23 hours. The mixture is allowed to cool, and added slowly to a stirred mixture

of ethyl acetate (200 mL) and aqueous sodium hydroxide (200 mL, 2M). The organic layer



A mxture of Internediate 16 (150ng) and
benzyl - (2, 3, S, 6, 7, 8- hexahydr o- 1Hcycl opent a[ b] napht hal en-2-y| ) - atrune ( 142
my) -n t NY@BMHBIM 1 ) is heated at 80C for 36 hours. The HCISERAQQS0SS
purlfled by chromat ography (silica, CHC3 / EtOH, 20:1 ) to gl ve a yell ow
foam 'H- NWR (CDCl 3) ppm 1.77 (m__4H), 2.72 (m I—%O 4H), 3.70
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m no- phenifil), 7etShiyn, ld$) ér55| (s, pHépar ed fromlInternediate 27 (476ny),
triethylarrune (231ng) and met hanesul fonyl chloride (210ng) by a procedure
anal ogous to that of Exanple 25(b). TLC (silica, n-hexane / ethyl acetate
2: 1 R~ = 1)2A5Jrifluord@NQDmentiylq -oXoT2 ,B6 /7 Beh&a hvdrof H)-cyclopenta[blnaphthalen-2-
N-(S-{(R) - f ! Ben I - (2-net hyl =i ndan-~, -yl ) -am no] - 1- hydr oxy- et hyl } - 2- benzyl
oxy- pheny¥ esul fonam de The product of Exanple 31 (a) (200ng) is
d:jzsm Ve@l‘rﬂc&l‘rﬁ&hc{@@k&pzrcﬁ 883 n (1s ki3 0 xtire pdbai€Lining | 1- ﬁ'\gﬁdrl 3,5 Jae7, 8r opwi se
addi tion of wa The reaction rruxture i, s stirred at .room
t enper at Lhcéah"le{’iB'cV‘é%"t hinaghtaisan 0% B %°°6@H§It%f’b° Rygeefiuge ued dor '%ﬁ hour s.
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sol vent |f§‘x|“é'ﬁ19§86°4]‘ﬁt5\)&&585‘31*ﬁ§ oghsthyl acstapslhexpne %XF?ﬁa]s'H‘xé'chdFm

chr omat oqa%m;bf&@ lidlcédmpbungxane / ethyl acetate 3:1 ). TLC (silica,
n- hexane [/ Nég ac?tate21Rf- 0.3
(ERY-
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met hanesqbfg)ruqrm, dak ss1Hpy; eparediHy. om t he product of Exanple 31 (b) by a
procedurg{gnal ogous tq.tha I&& Exanple i (b). TLC (s~l ~ca, dichl oronethane
/' met hanol C1 M ER-m/e 419 anple 32 (a) Acetic acid
(R) - 2-[ benzyl - (2- net hyl -i ndan 2- yI) anm no] - 1- (4- benzyl oxy- 3
et hanesul f onyl am no- phenyl )-eth ester is repared fromlInternedi ate 27,
triethyl 2mistpy2Bg6.7 a%c’é%hﬂdﬁbiﬂrqyélﬁyfmé[M'éﬂm wlewZyhgingy a procedure

anal ogous, kg ﬁxb@%rc%ff gEasa&BLaq <o, coIIJaGu&éblcusaunarmmw%ﬁu&foh)d (gcetate

2:1 R~= 0.50) anesul oni c

(S-{(R- znogtbuérﬂzyxo 23, e 178 hexahudre- PHyeyglopgritalbjnaphthatingdcyl)-acdigmideis
benzyl oxy; Bﬁgqa}{i&a 803:‘1‘%/%% Pécﬁp%ﬁﬁ? Eborgnﬁdbksﬂ BF&HJH&tarf’ﬁ g%?ﬁﬂ‘mlvﬁrﬁ’% by a

procedur e “andl ogous TLC (sI n- hexane et hyl
acet at e 2cdorfing-to gheqprpcedugys @sm\wéé‘m the prepagatian of -mcthyl-mdan-2-ylammc
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compound, a single 1somer.
'H-NMR (CDCl;) ppm: 1.40 (s, 3H), 1.6 (br.s, NH,), 1.75 (m, 4H), 3.75 (m, 4H), 2.78 (d,
2H), 2.94 (d, 2H), 6.93 (s, 2H).

Intermediate 25 - 2-Ethyl-indan-2-ylamine

2-Ethyl-indan-1-one 1s prepared from benzene following analogous procedures to those used

for 2-methyl-2,3,5,6,7,8-hexahydro-cyclopenta[bjnaphthalen-1-one.



.phenyl }-am de is prepared ffomthe product of Exanple 32(b) by a procedure
anal ogou of Exanple 1 (b). TLC (SI l'ica, dichlorong t hanol
1001 KR/ Swé%%gﬁaExanpl e 33 (a) Acetic ag E2ERGubs0SE
(R)-2-[ benryl - (2-net hyl -i ndan- 2-yl ) -am n0) - 1- (4- benzyl oxy- 3- (propane-1

(525mm) . TR EEREPP U i TE TS0 7R BT A8 ciRE 2 Dl TS @4,

1- pr opanesH)f 2Dy l(q,ciH )P 7i2d9et, (1383 ABY (dy 1H),7.5€ ad ik 7a6taldydbl)s to that of
Exampl e 25(a). TLC (silica, n-hexane / ethyl acetate 4:1 R/'= 0.25). (b)
Propane- 1-sul fonic acid

(S-{(R- ZZImBﬂﬁﬁﬂar{ 2-ylahify Is-progtasd Boytl 2-chylAfndanli-Byie bppyocelitiees hnalogous to
2-benzyl oxy-phenyl )-anni de is_prepared fromthe product of Exanple 33(a) by
a pr oceduF*é’SaH%ﬂdof@E)UB‘“t“Ef ¢ Ekanpl e 31 (b). TLC (silica, n-hexane / ethyl
acetate 4‘14»@0111:(93@@ p m(pbsﬁrgpﬁnﬁslbzswm{)lzmqq 2H), 2.75 (d, 2H), 3.01

{2- hydr oxy- 5 g é@ﬂ cﬁoxy 2- 2 net hyl - i ndan- 2- yl am no) et hyI] phenyl } -am d
e is prep B )product of Exanple 33(b) by a procedure anal ogous to
t hat of Exarrpl e 1 (b). TLC (silica, dichloronethane / methanol 10:1 Rl 0.05
). Exanple 34 (a) .
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ide A mxture of 2- ethyl-tndan 2-yl am ne and

N- (2- benzyl oxy- S- bronmoacetyl - phenyl ) met hanesul fonarrvde is stirred in

acct oni t r 2{5¢6-arimethyhindanptyamine:s fporpazd! fromrls2-ditheshylbentane by praceditras ed by

filtrati on
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nesul fonaﬁﬁydemilihe pr oduct of Exanpl e 34( a) is suspended ~n a m xture of

et hanol a me 0 n
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chr omat ogr aphed (SI I ica, ethylacetate / ethanol 4: 1 ) to give a white foam
ES M5 ni . :

N{S(2-(
met hanesuﬂﬂMﬁBﬂiﬂiﬂ&Mt of Exarrple 34(b) (0. 29 g) ~-n rret hanol (20
m.) is stirred under hydrogen mthe presence of 10% Pd/ C at room
tenperature for 18 hours. The mixture is filtered through cehte and the

filtrate (R9- z;mmeﬂt(rzahaﬁylimdamwb-amhem%bmto&gmﬁheebt(eayh@&mnal hyl
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and bcnzyl -(2-methyl-indan-2-yl)-amne (2.20g) by an analogous procedure to that used to

prepare (S)-8-Benzyloxy-5-[2-(5,6-diethyl-indan-2-ylamuino)-1-hydroxy-ethyl]-1H-quinolin-
2-one in Example 19. The reaction is shown to be complete by TLC after 24 hours. The
product is purified by flash column chromatography (silica, n-hexane / ethyl acetate 4:1).
TLC (silica, n-hexane / ethyl acetate 4:1 Ry = 0.30).

1H NMR [CDCl; , 400MHz] d 1.20 (3H, s), 2.65 (1H, m), 2.75 (1H, m), 2.90 (2H, m),
3.25 (2H, m), 3.60 (1H, d), 3.70 (1H, broad), 3.80 (1H, d of d), 4.10 (1H, d), 5.20 (2H, s),
7.00 (1H, d), 7.20 (4H, m), 7.35 (11H, m), 7.60 (1H, d).

Acetic acid (R)-2-[benzyl-(2-methyl-indan-2-yl)-amino]-1-(4-benzyloxy-3-nitro-phenyl)-ethyl
ester

R)-2-[Benzyl-(2-methyl-indan-2-yl)-amino}-1-(4-benzyloxy-3-nitro-phenyl)-ethanol (2.75g)
is dissolved in pynidine (15mL). Acetic anhydnde (1.66g) 1s added and the reaction mixture
is stirred at room temperature. The reaction 1s shown to be complete by TLC after 18 hours.
Water (10mL) is added to quench the reaction. Ethyl acetate(250mL) 1s added and the



"H-NWR (d, -CH30H) ppm 0.85 (t, 3H), 1.6S (m 2H), 2.75 (m 2H), 2.85 (s,
3H), 2.95 (m 4%, 6.80 (d, 1H), 7.0S (m SH), 7.30 (s,IH. \D 00/ 751l 4
PCT/ EPOO1WEIMYSHE ES NS nie 491 (MH) Exams | (a) Acetic XGTEPO0/OS0SS

(R) - 1- (4- benryl oxy- 3- met hanesul f onyl ami né? phenyl ) - 2- (benryl - ( 2, S G ri net hyl
-indan-2-yl)-amno]-ethyl ester To a solution di ate m
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washed W|th 0. 2 N HCl, saturat ed NaHCO3 sol ut ane. The pr S
purified Byreaoveddt t@gag hl}hc(&rpriperas ngt wyrﬁcgcfett ‘f‘e ﬁﬁ@ﬁ&ﬁen -hexgne/ E%YFIVB m e

625 (M) Q@tatc41Rf-
N- ( 2- Benzyl oxy-S-{(R) - 2 [benryl (2,S,Gtrinmethyl-indan-2-yl)-amno)-1-hydro

xy- et hyl} IPhNMRXCDﬂIshGNWIHOdawpdGHTh)eWIOC(GIHC*:), DIBOFRHIg) £3.86 ( B, d)s

vacuo.  Thespp o LR s 18R AP Rt B RS AT R e ace

hexane 1: 2)as5 (18, NVR (R 3m), 730 (1M In) 3,553, dR. 22 (s, 6H), 2.63-2.82 (m

4H), 2.84 (s, 3H), 3.20(rd 2H), 3.61 (d,IH), 3.64 (br.s., 1H), 3.83 (m
1H), 4.08 (d, 1H), 5.09 (s, 2H), 6.75 (br.s, NH), 690705(m 4H), 7. 25-

7.4S (11HpAcedCacid (R)-1-(3-amino-4-be loxy-phenyl)~2 [benzyl-(2-methyl-indan-2-yl)-amino]-

N-{2- Hydroxy-S-[ (R)-1- hydroxy-2-(2, S, G trinethyl -indan-2-yl am no)-ethyl]-ph
enyl } met haWwkesteronani de i s pr epar ed fromthe product of Exanple 35(b) by a

rocedure .
O Se1 s PAERHSESROUR f pRinaPid frbRIA: M%uznﬁ’ggzﬁ@%ﬂfﬁ A a("MjE% ol

Rs (CH2) n1Af- btnw@cyw-nmo-ph@rwl esshyd restem(2: 908 by an ansleseusrnrocedues © thﬁt pssd go

group of EPJPQH:I -(3-amino-4-benzyloxy-phenyl)-2-[benzyl-(5,6-diethyl-indan-2-yl)-amino}-
ethanol 1n Examplc 19. The reaction is shown to be complete by TLC after 6 hours. The
catalyst is filtered off and the solvent is removed in vacuo. The product is not purified
further. TLC (silica, n-hexane / ethyl acetate 2:1 R, = 0.60).
IH NMR [CDCl; , 400MHz] d 1.10 (3H, s), 1.80 (3H, s), 2.70 (3H, m), 3.05 (2H, m),
3.15 (1H, d), 3.65 (2H, broad), 3.75 (1H, d), 3.90 (1H, d), 4.95 (2H, s), 5.20 (1H, m),
6.40 (2H, m), 6.65 (1H, d), 7.20 (14H, m).

Intermediate 28 — Benzyl-(2,5,6-trimethyl-indan-2-yl)-amine

N-(2,5,6-Trimethyl-indan-2-yl)-benzamide

Intermediate 26 1s treated with benzoyl chlonide in dichloromethane / triethylamine for 1
hour. The mixture 1s washed with 1N HCI, then with saturated NaHCO; solution, dried
(Na,SO,) and evaporated. The residue is triturated with ether / hexane to give white crystals.
'H-NMR (CDCl;) ppm: 1.60 (s, 3H), 2.18 (s, 6H), 3.02 (d, 2H), 3.30 (d, 2H), 6.17 (br.s,
NH), 6.90 (s, 2H), 7.34 (m, 2H), 7.40 (m, 1H), 7.63 (d, 1H).

Benzyl-(2,5,6-trimethyl-indan-2-yl)-amine

To a solution of N-(2,5,6-tnmethyl-indan-2-yl)-benzamide in THF under nitrogen 1s added
LiAIH, and the muxture refluxed for 48 hours. Quenched at 0°C with ice / water and
extracted with ether, dried (Na,SO.) and solvent removed m vacuo. Purification by

chromatography (silica, ethy!l acetate / hexane 1:4) gives a colourless oil.



Re ~(Rs)a -Y I I ~(X)r (Ro)q R is hydrogen, hydroxy, or al koxy, R2 and R
are eachwaoegpsigently hydrogen or al kyl, R4, Rs, R6 and RPCHEPR00:N5053

i ndependent | y hydrogen, hal ogen, cyano, 3aydroxy, al koxy, aryl, alkyl, alkyl
substituted by one or nore hal ogcn atons or one or nore hydroxy or al koxy
gr _ouloi ’ a‘IHcNMR t:qéjcrly)gipﬁ:d 1b5'8 QDSHWI mlvttﬁ sheﬂlgg\liRwR@gBH w? &@rchzlm é 2% (%
trialkyls car ony, ere an arc
cach inde%‘éi:&e?ﬁ yg%v(i bgé‘mzéﬁ Eyl 53df“’l§571 and R5, RS and R6, or R6 and R
togcther with the carbon atoms to which they are attached denote a
car bocycljc or hetcrocychc rA ‘
wher e R 3DfeCmed Y : ; het er o

at ons, -%étm%&'&ﬁz&)-drﬁnby&hﬂ@@r -N(R' s)R‘6 aI kyI or aI kyI i nterrupted
by one or nore hetero atons, or aryl and RS and R 6 are each independently
hydr ogen, al kyl or alkyl interrupted by one or nore hetero atons, or R' is

- (- _NH) RRy)-1 erﬁ&lox?@zgtroymﬁhﬂ) B-[bér&yﬁb.ky b-tRie K}Mﬂdahﬂtﬂﬁ EHﬂi{ﬁthﬁopne or

more hetero atons dr ogen, " or is - where -NHR 8 and R9,
t oget her Aiminturhef %—&mmﬁhﬁtmommﬁt ehlr%rrre%pdabceudt (2 dethtremethelisden-g-yb- or
6- menber 0 P i or

- NHR" V\he{rgl E?st freal &i?;ath‘riig %rﬂmz{){géq?}%#klﬁg{lﬁt g%cggggﬁng@u?r‘% pcﬁ)lrr I'ﬁ%?;ozx het ero
at ons, orES‘(MS?Z}/C\iﬁéKM}RZ is -N(RZ )R22 al kyl or alkyl interrupted by one
or nore hetero atons, or aryl, and RZ' and R22 are each independently

hydr ogen, al kyl or alkyl interrupted by one or nore hetero atons, X is

hal ogen okcekialacidgRivt 4 drenzléoyl-3-nitré-phei)ob tbeory iR Siegamethyl-indart201)- 2, p is
zero when Y. If t?\ltro en or 1 when Y is carbon, g and r are each zero or 1,
the sum A™IFE €%y 2; and the carbon atom narked with an asterisk -
has the Rr®ha sSlutionof grIy- B4 -BenzylxyaB-Hikcot pHeayl) 2efbemdy!- (MGFmR’tctHySb-umadPB)(ly or

al koxy. 2. A ndacordin to cl ai in which Ar is a gr

For mil a (AmART-GRREs] vy by ot ied gficantkgie dhdiha e Sr A b hoder ner

denote a TheoreRctdn ﬁ%ﬂé'lﬁqudﬂhh&?v]{?g&at?ﬂhﬁﬂﬁ&iﬁgﬁddtﬁoﬁﬂf athilydcerats wadhény| ene
of fornula

or al kyl eneoxy. gr oup, u Were R24 i s, an

al kyl enedwcgr%&quam&r%%ag folppennfvice wifh ggsop 1 anghcs WebAdbhine. o

al kyl ene THe grolgems saaﬁaf waraﬁd %ﬂ@pﬂﬁ(sﬁk&}ﬂthyl@éetﬁtcg hexdheof:4 ) ESTMISIm/e

-NH CO-NH-_ or -NH CO- S is - where R9 is as defined in claiml, X
is al kyl 57;9@‘@'11), gqgis 1 and r is zero or 1.

Acetc acid (R)-1-(3-amino-4-benzyloxy-phenyl)-2-[benzyl-(2,5,6-trimethyl-indan-2-yl)-
amno]-ethyl ester

Acetic actd (R)-1-(4-benzyloxy-3-nitro-phenyl)-2-[benzyl-(2,5,6-trimethyl-indan-2-yl)-
amuno]-ethyl ester 1n a mixture of THF and toluene is stirred under hydrogen in the presence
of PtO; at room temperature for 15 hours. The muxture is filtered through celite and the
filtrate 1s concentrated i vacuo. ES MS m/e 549 (MH")

Intermediate 30 - 5,6-Diethyl-2-methyl-indan-2-ylamine

N-(5-Acetyl-2-methyl-indan-2-yl)-benzamide

Aluminium chloride (3.7g) is dissolved in nitromethane (12ml) under nitrogen followed by
N-(2-methyl-indan-2-yl)-benzamide (3.0g) at 0°C. Acetyl chloride (0.85ml) is added
dropwise over 30 munutes. After 4 hours at room temperature the mixture is quenched with
ice and concentrated HCl, extracted with DCM. The organic layers are washed with dilute
HCI and bnine. Evaporation of the solvent yielded the desired product. ES* MS m/e 294
(MH")



3. A conpound according to claim2, in which Ar is a group of formula 111,
IV, V, VI or VII ;30 in which RZ', R3 and R3' are each independent|

hydr ogen WO 2584 5] ky| WO 00/ 75114 PCJTlI EPOO 05058 51 |%78i[r’59°%'5°¥ﬂ| m
which Zis -O, -NH or -S. 4. A corrpouﬁa according to clam 1, ~n which Ar
Is a group of fornula WO 00l 75114 PCT/ EPOO/ 05058 52 |30 where R29, R3
and R' are each independently hydrogen or C--C4-al kyl. 5. A conpound

accor di ng Ns-Ekigils2-rhethy Bindh-2ky 1 berzsmidegr oup of formula Il ~n which Y is

car bon, 3 where R 3 i.s hydrogen, C~-C4-al kyl, or

C, - C4-al ko&;ﬁO’(‘i‘t‘wMg? iy racen2s |"§“P?9d’i“gd‘é%'yﬂ§ e Bl shdecy (2Q0ml) and
hydr ogen, . @iCﬁdZ‘fM; lsQﬁeri‘ug&er&{yﬁﬂé@énQ) tHe prédeliyd ofoT0%RPA/S at Pddm Eernvptesr@rR 9
i s hydrogen, C~-Ce-al is C -C, -al ky C~-aryl or
-N(RZ') RO donAEheury 1 he xR HIE %32@Howmef&é%er%fhcwlﬁyﬁsr'%)@@mwmd n vacuo
C~- C<-al ky g, vEtﬂE‘gtlgcRBEo&ﬂCh 1 and r is zero; or a group of formula Il an

WmchYls ni trogen OR'" where R3 is h r
X QRN DR b 12016 BRI GOy RS b 2Rt B8 Gh 208, 365 b REA), or

C~- CA- al kgpys (1es; ga!s loplz, 1@(@@14{ THAEZ Y 298l@2res 1. 6. A conpound

accordlngtocalm Aris a group of forrrula Xil, Xl or XIV
N-(5-Acetyl-6-ethyl-2-methyl-indan-2-yl)-benzamide 1s prepared from N-(S-ethyl-2-methyl-
indan-2-yl)-benzamide (2.6g) following the procedure used to prepare N-(5-acetyl-2-methyl-
indan-2-yl)-benzamude. The product 1s purified by chromatography (silica, hexane / ethyl
acetate, 4:1) to give the utle compound. ES” MS m/e 322 (MH")

N-(5,6-Diethyl-2-methyl-indan-2-yl)-benzamide 1s prepared from N-(5-acetyl-6-ethyl-2-
methyl-indan-2-yl)-benzamide (1.1g) following the procedure used to prepare N-(5-ethyl-2-
methyl-indan-2-yl)-benzamide. ES® MS m/e 308 (MH")

Benzyl-(5,6-diethyl-2-methyl-indan-2-yl)-amine 1s prepared from N-(5,6-diethyl-2-methyl-
indan-2-yl)-benzamide by an analogous procedure to that used to prepare benzyl-(5,6-
diethyl-indan-2-yl)-amine in Intermediate 18. ES* MS m/e 294 (MH"*)

5,6-Diethyl-2-methyl-indan-2-ylamine
A solution of benzyl-(5,6-diethyl-2-methyl-indan-2-yl)-amine (0.48g) in methanol (10ml) is
stirred under an atmosphere of hydrogen 1n the presence of 10% Pd/C at room temperature

for 18 hours. The muxture 1s filtered through celite and the filtrate is concentrated in vacuo

to give the title compound. ES* MS m/e 204 (MH")

Example 1

(R)-8-Benzyloxy-5-(2-(4,7-dimethoxy-indan-2-ylamino)-1-hydroxy-ethyl}-1H-quinolin-2-one
(R)-8-Benzyloxy-5-oxiranylcarbostyril (100mg, 0.34mmol), prepared from hterature
procedure (Beeley, Lee James; Dean, David Kenneth, PCT Int. Appl. WO 9525104)

and 4,7-dimethoxy-indan-2-ylamine (66mg, 0.34mmol), prepared from hiterature procedure
(Sindelar, R. D.; Mott, ].; Barfknecht, C. F.; Arnenic, S. P.; Flynn, J. R.; Long, ]. P.;
Bhatnagar, R. K. J. Med. Chem. (1982), 25(7), 858-64), are dissolved in toluene (1mL). The



"HOX I X 1) WO 00/ 75114 PCT/ EPOO/ 05058 53 XIV 7. A conpound accordi ng
toclaiml, i ich Ar is a group of fornmula Il m which = , R8 ~s
-NHR 3 V\Wéjr@/%lgnls hydrogen, C--C- alkyl, C--C- alkyl in}ecrﬁlff%?)’ggﬂggy lto
" 3 hetero atons, -COR' where R 4 ~s hydrogen, C, -C, -alkyl or C--C--alkyl
interrupted by 1 to 3 h o R = =NH) R - ' - SOZR"
where R g0t s oy REAQC T ar¥ ehfl vt i G cyap ol s TBE s ™

RO ~s hydrthegestrréd at K1 0°Ofoe 4 varse TiRe eeaesomyschthogmrtp beco®@plead by TLOx The
C~- - al koxy-C, -C. . .alkyl nd are each, 1 and n. i 0. 8 conpound
accor di nb"?&c/)ucgis Hrigied :&l ﬂ\?ﬁ? Eﬂ"f&f’%héolgatﬁﬁgﬁgy(gsf%lcfb‘riﬁm%é @ng gm éﬂagcr’c?prrpound
accordi ngof19. any one of the preceding clains, in which R4, Rs, R6 and R
arc each en, qr,_are such that ,benz ring to which they are
attachedﬁédé@gﬁeq‘&]l%’ﬂqcy'% &t ﬂolgsllg.f‘iplgo&rpound according to claim 1,
I n whi chESk MS megd¢®UMHEF). formula 111, 1V, V, XIl or XV, R is hydroxy, R~

and R3 are hydrogen, and R4 and R are identical and are each hydrogcn,
C~-C4-al kyl or C--C4-al koxy, and either Rs and R6 are idcntical and are

each hydypgghydiexy${2-ta7 DinetoxySidal-k9kinifs)- Chy frox ety HiEquiaclial Kighe OF
RS and R6 together denote -(CH2)4- or -Q(CHZ)ZO-, mfree or salt or solvate
form 11hYd¥°éblﬁﬁdﬁmd according to claim 10, in which the carbon atom ~n

of ' for muf S E BRI R0 PRGN indf 3 Ha) ALK ST APt noth AR N
(37mg, 0.08mmol) is dissolved in methanol (10mL) and the compound 1s deprotected by
adding a catalynic amount of 10% palladium on charcoal and placing the solution under an
atmosphere of hydrogen. The reaction is shown to be complete by TLC after 4 hours. The
catalyst 1s filtered off, 1M HCl/diethyl ether (1.1 equivalent) 1s added and the solvent is
removed 1 vacuo.
TLC (silica, dichloromethane / methanol 10:1 R, = 0.15).

ES+ MS m/e 397 (MH").

Other compounds of formula I are prepared from (R)-8-benzyloxy-5-oxiranylcarbostyril
((R)-2-(4-benzyloxy-3-nitrophenyl)-oxirane (Intermediate 15) in Example 11) and the
appropriate compound of formula XVII by procedures analogous to Example 1. These
compounds, n which R'1s OH, R? and R’ are H, Ar is a group of formula Il in which R,
R* and R*' are H (except in Example 11, where Ar is a group of formula XV in which R*

1s H) and n 1s 1 (except in Example 9 where n 1s 2) are shown in the following table.

Example R* R’ R® R’ ES+MS m/e (MH")

2 H CH;CH; CH,CH; H 393
3 H CH; CH, H 365
4 CH;CH, H H CH;CH, 393
s H -(CHa)s- H 391
6 H -O(CH,),0- H 395
7 H CH3(CH,)s  CH3(CH,)s H 449
8 H CH3(CH;);  CH;s(CH,), H 421
9 H H H H 365
10 H CH,OCH, CH,;OCH, H



R Rin free or salt or solvate form (A) wherein Ar is a group of fornula
~30 H PCT/EP 058 in which R29, R30 and R3' are each H, | Rz and
R3 are ea%@waﬁa (i) nis 1, and R4 and R are each CH30- Pgﬁgiréglggﬁ% R6
are each H, or (ii) nis 1, and R" and R are each Hand RS and R6 are each
CH3CH2-; or (441) nis &, and R a h H anqg; RS and R6 each
CH3-; or (iv)f%lis 1, g%d R and Qﬂg C cagﬁ%é%%3CH2- g%d Rs and Rgagre each
H or (v) nis 1, and R4 and R arc each H and Rs and R6 togethcr denotc

-(CH2) 4-; r§§ BPYITR r ) C R t r
denot & - o AEPSL0 SESMER (§OEn Pt 2 7t BT R0 B ) ST R R T
are each GNIR.THHI3m), 4055 (NH,itir)s),r$.15(1H, mhd.5R (1Bhd),R.9 611, dacH 1H2Hne), RS Sand
R6 are cact] ( -v or (ix)y nis 2, R, R5, R6 and R are each H or
(xX) nis f?hé§g§§§wi%§s¥? are cacti H and RS and R6 are each CH30CH2-; or
(B) wherein Ar is a group of formula HXVin wich R3is H R is OH R2
and R3 are. each R4 and Rare each H and RS and R6 are each Hand n is 1;
or WO 55 PCT/ EPO0O/ 05058 (C) which is a conpound sel ected from
8- hydr oxy- S- (1- hydr oxy- 2- (i ndan- 2-yl am no) - et hyl ] 1H qui nol i n- 2-one, _
S-[2- (5, 6l mmt hoxye ndan: 2; vl amno) L. hydt o el £ 8- hydr oxy- 1hqui nol i n-
S-[ I2_- ( SQG‘Iﬂie%WLmilﬂdQBTﬂ’g‘, vl oma mabh)ds B edyin efcibdnbt @ MYgaak Yodedr®h iy 1H qu
i nolin-2-qgne,

5- [ 2- (5, 6-R@mbprahidude 6 Pedr hgymall hpddek v RArs SRICHUKRLEO 1y 60 et hy
| - 1H qui NQlddAd Bn@NSH reaches 1, and the reaction mxture filtered. The filtrate 1s washed with
S-[2-(5,6-dieth I-~ndan-2}ylanrno)-lhydroxy-ethyl]}ﬁ-hy%roxy-G-n?thyl-1H—qu
i nohn- 2- orfecthanol. The combined liquid phases ate evaporated and redisolved in methanol twice.

8- hydr gxy-zAﬁfJ: 2ech S D oftRtdthan 1 6a0Lus! AR velis FvidloRed 18 WaYdrland tHe gighydr o- 1H
- qui nohn- 2- one, . _

N-{ 2- hydr dxguebt ¢ & wathy N KQHpThosadvau tnisaomsd iniidave 209 Fhersayiuetasyrnapiedny |
}-formarr ydge with toluene. The residuc is purified br flash chromatography (silica,
S—[(R)-2-(S,6d|ethyl-2-nethy|-|né%n-z-y amm) - 1- hydr oxy- et hyl ] - 8- hydr oxy- 1H
- qui nol i n-GHagn#gmethanol 8:2). ES+ MS m/e 337 (MH3+).

(S)-S-[2(4, 7-di et hyl -i ndan- 2-yl am-no) - 1- hydr oxy- et hyl ] - 1H qui nohn- 2- one
hydr ochl or.i de,

5- ((R) - lhyizemple B3 (6, 7, 8, 9-t et r ahydr o- SH benzocycl ohept en- 7- yl anm) - et hyl ] -
1H qunohn- 2- one hydrochl ori de,

(R -S-[2-(5, 6-di ethyl -indan-2-yl am no) - 1- hydr oxy- et hyl ] - 1H qui nol m 2- one
hydr ochl o5Had$s ,G-Dimethoxy-indan-z-ylamino)-1-hydroxy-ethyl]XB-hydroxy-l H-quinolin-2-one

N (SR i Sl e I Tk HhBFeHNR) 16U e 26t dogs Ry pheny! )
4-[(R)-2-@éaﬁmﬂiﬁlﬁ§kNﬁdah3?7ybﬁﬂﬂuno)-1-hydroxy-ethyI]-2dinethylanino-phen
ol hydrochl ori de,

4- ((R) - 2- (S, 6-di et hyl -i ndan- 2-yl am no) - 1- hydr oxyet hyl ] - 2- net hyl ar r uno- pheno
| hydr ochExaingle 14

N-{S-[2-(S, 6-di et hyl -i ndan- 2-yl am no) - Lhydr oxy- et hyl ] - 2- hydr oxy- phenyl } - met
hanesul f onam de hydrochl ori de),

(R) - 8- hy dbsd2y(5 SfDisihyl-iriadr2opxymiha)4 -1y, ddoxy-ethyl]-8 et hoaty-3 -mebeind-A Hrgeinb lim 2 - et hy|
] - 1H qunoLn- 2- one,

8hydr oxy- 8f (R) - 1- hydr oxy- 2- (2- met hyl - i ndan- 2-yl ani no) - et hyl ] - 14 qui nol i n- 2
-one, S-[ 2hS,i6pebipicd)ftor Nitadinediatt ABYDg)elyhtit hydropotriion Yrdddddrt 80 kdnibvat ONe,
8-hydroxy-§-[(R)- hydroxy-Z-éZ-nethyI-2,3,5,6,7,8-hexahydro-1k+cyc|openta[b
] napht hal 8hthsbsnzylgAupdtshd i BXaeRiF ol i n- 2- one, .

S-[(S) - 2- (E.NMR @47CHE;DEXppMAr. ot kHHY,Q. pPRNSH|,RIsBR)UkE] 801252 6p), 1- hydr
oxy-et hyl ] - _hY roxy-lkk uLnal i n-2-one,

N-{ 2- hydr xXy-s1 ¢ (1R [H, ﬁyﬂ‘r&?%m( 3501 (di Hhr-Q0 Gt 27 0me) (bilED) $-1BKeny! }-m
et hanesul fpman de), ethanesul fonic acid

{2hydr oxy-S-[ (R) - 1- hydr oxy- 2- ( 2- net hyl -i ndan- 2-yl at nno) - et hyl ) - phenyl } -am d
e, propane-1sulfonic acid

{ 2- hydr oxgxample R5- 1- hydr oxy- 2- (2- met hyl - i ndan- 2-yl am no) - et hyl ] - phenyl }am d
e

N-{5-(2-(2-ethyl-indan-2-yl arruno)-1- hydroxy-ethyl]-2-hydroxy-phenyl } met han
esul f onam de, or

N-{2- hydroxy-S-[ (R) - 1- hydr oxy- 2- (2, S, 6-t nnet hyl - ~ndan- 2yl am no) - et hyl ] - phen
yl } - met hanesui f onam de. 13. A pharnmaceutical conposition conprising a
conpound according to any one of the preceding clains, optionally together
,vith a pharmaceutically acceptable carrier.



r wo oonsiia S6 rcT~rooi ososs 14. Use of a conpound a~cordng to any one of
clainms 1 to 12 for the prcparation of a ntdicanment for th of a
condi t i oWOMeH4i s prevented or all evi aSst by activation ?ﬁ/ﬁ@‘)ﬂ?ﬂ%

" ~i 2-adrenoreceptor. 15. Use of a compound according to any one of clains 1
to 12 for the preparation of a nedicanent for the treatnment of an
obstructwe or inflammuatory airways di sease. 16. A process for the

pr epar at 5€2-(8§6-Riectyipralanc? -planiioo)r+hpdrbxy-athy I Semethos pintthoxy-Sahethylel H-or m
conpri si ng:; éa) for the preparation of a conmpound where R is hydroxy,

ei t her (ﬂﬁ"‘P B9y a conpound of formula 'O Ar' CH \ CHR2 XVI with a
conpound T@fs i 8bikHed o thteffiedifebd % 12 RengXithd 5 N-diethyBdE32-{lshidkn7 Rmgpher e
Are is Ar as _defined in claim or a protected formthereof, R2, R3, R4, Rs,
R6, R aneFordigg &o the rresqdyariused fer prepsreugp @f lgermediats id-ogen or an

ani ne- pr ' 0f,14i(t, )5y 22301 31Rgud), of64-on , 781 (SH2)
e T R [CISCRE P Lt BEDPRIOUDATD, SSTRGUED. 8oL ST i 1 (&
PCTI EPO0AEB0%:60-3.68 (m, 1H), 5.18-5.25 (m, 3H), 6.50 (d, 1H), 7.89-7.94 (m, 3H), 8.68 (d, 2H),

9.15 (s, br, 1H).

>

5-[2-(5,6-Diethyl-indan-2-ylamino)-1-hydroxy-ethyl]-8-hydroxy-6-methyl-1H-quinolin-2-
one

3N Hydrochloric acid (1mL) is added to a solution of 5-[2-(5,6-Diethyl-indan-2-ylamino)-1-
hydroxy-ethyl]-8-methoxymethoxy-6-methyl-1H-quinolin-2-one (12 mg) 1n 1sopropanol
(1mL) and tetrahydrofuran (1mL) at room temperature and the reaction mixture heated for
18 hours at 40°C. The solvent 1s removed in vacuo, and the product purified by preparative
scale HPLC on a C8 column, eluting with a water/acetonitrile/trifluoroacetic acid gradient.
BC.NMR (d4-CH;OH) ppm: 15.97, 20.09, 26.34, 36.87, 51.75, 59.72, 67.33, 118.41,
119.12,121.21, 125.45, 126.11, 128.60, 133.35, 137.52, 137.55, 142.32, 142.50, 145.69,
163.24.

Example 16

8-hydroxy-5-[2-(5,6-dicthyl-indan-2-ylamino)-1-hydroxy-ethyl]-3,4-dihydro-1H-quinolin-2-
one

Hydrogenation of a methanol/ethanol solution of 8-hydroxy-5-[2-(5,6-diethyl-indan-2-
ylamino)-1-hydroxy-ethyl]-1H-quinolin-2-one (Example 2) with a 10% palladium on
carbon catalyst at 30°C for 48 hours under one atmosphere of hydrogen gives the title
compound after filtration and evaporation. Further purification is achieved via preparative
HPLC (column: Phenomenex Luna 10um 150 mm x 50 mm, eluent: gradient from 10% to
95 % acetonitrile in water cdntaining 0.1% trifluoroacetic acid, UV detection at 254 nm).
“C-NMR (d6-DMSO) ppm: 15.77, 21.42, 25.01, 30.37, 37.73, 37.83, 5§3.88, 58.68,
67.37, 113.28, 120.21, 122.08, 124.31, 124.34, 131.01, 138.46, 138.52, 139.58, 143.12,
169.44,



where Ar' is Ar as defined in claim1 or a protected formthereof, R-, RS,
R, Rs, R and R are as defined in claiml, to convert the indi %}ed ket o
group int%’o-oéﬁfﬁ‘b-; or (b) for the prepgyation of a conpoﬁﬁa’qm@ﬁ is
hydr ogen, reducing a correspondi ng conpound of fornmula | where R is

hydr oxy; g é } g./or the preparation of a conpound of fornmula I where R is
al koxy, er Cal kyl ating a correspondi ng conpound of fornula |I where
R is hydroxy or (ii) reacting a correspondi ng conpound having a | eaving

rmietyinted.of i fh an cO of , fornmul a wher.

and, opti Z‘Ha& ’6&1\‘1@1 'ﬁise é¥%ﬂ'{°£ﬁ'l‘./ hEB%Bl]ﬂH'IﬁE# ﬂ?‘nyr}ggg q’"f’ﬂ"b?]df‘é%‘f “ed
form i nt o2ay 1pm,@§;.pg,?pésﬁg conmpound i n unprotected form and recovering the
resul tant _conpound formJIaI in free or salt or solvate form

CA9?. A [ ST/ lrw\glc fe 28 yn mlueng/nTHF inglontly added@mpeebmpxtare of fgrmigagigangd A9
OA'I:\ A @'i‘nA'OA/\:Jnc'%nhymddbﬂ?’% t’ﬁ[gre%%nt% AP dAbe @‘hﬁu?ssat r&nﬁcmﬁémtlﬁg Ethyl acetate 1s
ALY AL, A%dqﬂl ApdhwEhed gwitly saturated NaI—ICé; solunon Punﬂcatlon by chromatography
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R AR et e R viers o R e
L  fkihansh e85 hiowes,as 55 3hs talvtns Ib cesmoyed 29d 5he sEsisiui. pyified -

.C by chromatography (silica, ethyl acetate / hexane 2:3) to give white crystals. ES* MS m/e
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745 C (a) 8 Benzylamino-5-[(R)-2-(5,6-diethyl-2-methyl-indan-2-ylamino)-1-hydroxy-ethyl)- lH-
TT(T#. #. 22222R2372297~2972?2?2??2??2?2pX?2??2?22?2??2X?X>| X>><><><?07?| ?| ??| ?2?72>?27>>7>>
P?X>~X7?| ? ?p.?. PPV =2?7?22?7?772?2?7?7272?2??7?7?2?2?X0?>>??55>5P?~?7>7>~7>~??~~~
~~~22?22>2AMR@rt o H-Bethyl-2-methyl-indan-2-ylamine (0.28g) and 8-benzyloxy-$-oxiranyl-1H-

CLAR e e e

munutes. at 100°C. The product 1s punflcd by chromatography (silica, DCM / ethanol, 5:1)
to give the desired product. ES* MS m/e 497 (MH")

5-[(R)-2-(5,6-Diethyl-2-methyl-indan-2-ylamino)-1-hydroxy-ethylj-8-hydroxy-1H-quinolin-
2-one
A solution of the product of Example 18(a) (0.20g) in methanol (20ml) 1s stirred under an

atmosphere of hydrogen in the presence of 10% Pd/C at room temperature for 2 hours. The
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after 24 hours. The catalyst is filtered off, the solvent 1s removed 1 vacuo and the residue 1s

partitioned between ethyl acetate (100mL) and water (100mL). The organic layer is dried
over MgSQO,, filtered and the solvent is removed  vacuo. The product is purified by flash
column chromatography (silica, n-hexane / ethyl acetate 4:1). TLC (silica, n-hexane / ethyl

acetate 2:1 R, = 0.65).
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(a) (R)-2-[Benzyl-(5,6-diethyl-indan-2-yl)-amino]-1-(4-benzyloxy-3-methylamino-phenyl)-
ethanol

The product of Example 22 (260mg) is dissolved in dioxan (20mL). Sodium borohydride
(90mg) is added followed by the dropwise addinon of acetic anhydnde (142mg). The
reaction muxture 1s stirred at 90°C. The reaction 1s shown to be complete by TLC after 4
hours. The solvent is removed 1 vacuo and the residue is partitioned between ethyl acetate
(100mL) and water (100mL). The organic layer is dried over MgSQ,, filtered and the solvent
is removed m vacuo. The product 1s purified by flash column chromatography (silica, n-

hexane / ethyl acetate 4:1). TLC (silica, n-hexane / ethyl acetate 2:1 R; = 0.65).

(b) 4-[(R)-2-(5,6-Diethyl-indan-2-ylamino)-1-hydroxy-ethyl}-2-methylamino-phenol
hydrochloride is prepared from the product of Example 24(a) by a procedure analogous to
that of Example 1(b).

1H NMR [DMSO , 400MHz] § 1.10(6H,t), 2.55 (4H, q), 2.85 (3H, s), 3.10 (6H, m), 4.00
(1H, m), 4.90 (1H, m), 7.00 (3H, m), 7.15 (1H, m), 7.40 (1H, m), 9.10 (1H, broad), 9.60
(1H, broad), 10.80 (1H, broad).

Example 25
(a) N-(5-{[Benzyl-(5,6-dicthyl-indan-2-yl)-amino]-acetyl}-2-benzyloxy-phenyl)-
methanesulfonamide

Intermediate 20 (240mg) 1s dissolved in dichloromethane (10mL). Tricthylamine (56mg) is
added followed by methanesulfonyl chloride (58mg). The reaction muxture is stirred at room
temperature. The reaction 1s shown to be complete by TLC after 24 hours. The solvent is
removed 1 vacuo and the product 1s purified by flash column chromatography (silica, n-

hexane / ethyl acetate 4:1). TLC (silica, n-hexane / ethyl acetate 2:1 R, = 0.40).
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(ImL), the solvent 1s removed in vacuo and the residue 1s partitioned between ethyl acetate
(50mL) and saturated NaHCQOj; (50mL). The organic layer 1s dried over MgSQ,, filtered and
the solvent is removed in vacuo. The product 1s not purified further. TLC (silica, n-hexane /

ethyl acetate 2:1 R/ = 0.45).

(c) N-{5-[2-(5,6-Diethyl-indan-2-ylamino)-1-hydroxy-ethyl]-2-hydroxy-phenyl}-
methanesulfonamide hydrochloride) 1s prepared from the product of Example 25(b) by a
procedure analogous to that of Example 1(b).

1H NMR [CDCl; , 400MHz] § 1.15(6H,t), 2.55 (4H, q) 2.95 (3H,s), 3.10 (6H,m), 4.00
(1H, m), 4.85 (1H, m), 6.10 (1H, broad), 6.90 (2H, d), 7.00 (2H, s), 7.10 (1H, d of d), 7.25
(1H, d),8.75 (1H, s), 8,95 (1H, broad), 9.25 (1H, broad), 10.00 (1H, s).

Example 26

(a) (R)-8-Benzyloxy-5-{(5)-2-[benzyl-(4,5,6,7-tetramethyl-indan-2-yl)-amino}-1-hydroxy-
ethyl}-1H-quinolin-2-one

(R)-8-Benzyloxy-5-oxiranylcarbostyril (204 mg) and Intermediate 21 (194 mg) are dissolved
in n-butanol (0.5ml) under mitrogen. The reaction muxture is heated at 110°C for 22 hours.
On cooling the solvent is removed in vacuo. The product is purified by flash column

chromatography (silica, ethyl acetate/heaxane 50:50). ES* MS m/e 573 (MH")

(b) (R)-8-Hydroxy-5-[(S)-1-hydroxy-2-(4,5,6,7-tetramethyl-indan-2-ylamino)-ethyl]-1H-
quinolin-2-one 1s prepared from the product of Example 26(a) by a procedure analogous to

that of Example 1(b).
'H NMR (CD;0D) ppm: 8.55 (1H, d); 7.5 (1H, d); 7.25 (1H, d); 6.9 (1H, d); 5.6 (1H,
m); 4.3 (1H, m); 3.7 (2H, q); 3.6 (2H, dd); 3.3 (2H, dd); 2.4 (12H, s)

Example 27
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Prolabo Synthewave 402 instrument, for 90 minutes at 110°C. The residue 1s absorbed on
silica and the product is purified by flash chromatography (silica, chloroform/ethanol 4:1).
'H-NMR (CDCl;) ppm: 1.30 (s, 3H), 2.65 (s, 1H), 2.95 (dd, 2H), 3.07 (m, 3H), 5.15 (m,
1H), 5.18 (s, 2H), 6.66 (d, 1H), 7.17 (m, 4H), 7.26 (d, 1H), 7.45 (m, SH), 8.07 (d, 1H),

8.8-9.5 (br.d, 1H)

(b) 8-Hydroxy-5-[(R)-1-hydroxy-2-(2-methyl-indan-2-ylamino)-ethyl}- 1H-quinolin-2-one
The product of Example 27(a) (100 mg, 0.22 mmol) 1s dissolved 1n methanol (20 mL) and is
deprotected by adding a catalytic amount of 10% palladium on charcoal and stirring under
an atmosphere of hydrogen for 1 hour. The catalyst 1s removed and the solvent 1s
evaporated to give a yellow solid.

'H-NMR (d,-CH;OH) ppm: 1.20 (s, 3H), 2.75 (m, 4H), 2.95 (d, 2H), 5.03 (m, 1H), 6.60
(d, 1H), 6.82 (d, 1H), 7.0 (m, 4H), 7.08 (d, 1H), 8.20 (d, 1H).

Example 28

5-[2-(5,6-Diethyl-indan-2-ylamino)-ethyl]-8-hydroxy-1H-quinolin-2-one

This compound 1s prepared from the product of Example 2 according to the procedure of
Temple et al, J. Med. Chem., 19, 626-633 (1976).

"H-NMR (d,-CH;OH) ppm: 1.08 (t, 3H), 2.55 (q, 4H), 2.96 (dd, 2H), 3.18 (m, 4H), 3.28
(dd, 2H), 3.99 (m, 1H), 6.60 (d, 1H), 6.90 (d, 1H), 6.97 (d, 1H), 6.00 (s, 2H), 8.07 (d, 1H).

Example 29

(a) 8-Benzyloxy-5-[(R)-1-hydroxy-2-(2-methyl-2,3,5,6,7,8-hexahydro-1H-cyclopenta-
[b]naphthalen-2-ylamino)-ethyl}-1H-quinolin-2-one is prepared from 8-benzyloxy-5-(R)-
oxiranyl-1H-quinolin-2-one (220 mg) and Intermediate 24 (150 mg) by procedures
analogous to those of Example 27(a).

'H-NMR (CDCl) ppm: 1.37 (s, 1H), 1.78 (m, 4H), 2.1 (br.s, 2H), 2.72 (m, SH), 2.80 (dd,
2H), 2.95 (m, 3H), 5.08 {m, 1H), 5.17 (s, 2H), 6.65 (d, 1H), 6.88 (s, 2H), 7.02 (d, 2H),
7.26 (d, 1H), 7.4 (m, 5H), 8.05 (d, 1H).
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10% & () - $8db&%E SufitiedpyRPYNC(HIB, CH,CN, CF;COOH, gradient elution).

'H-NMR (d,-CH;OH) ppm (TFA salt): 1.65 (s, 3H), 1.85 (m, 4H), 2.85 (m, 4H), 3.15 (m,

2H), 3.4 (m, 4H), 5.48 (t, 1H), 6.83 (d, 1H), 7.03 (s, 2H), 7.15 (d, 1H), 7.45 (d, 1H), 8.40

(d, 1H).

Example 30

(a) 5-{(S)-2-[Benzyl-(2,3,5,6,7,8-hexahydro-1H-cyclopenta[b]naphthalen-2-yl)-amino]-1-
hydroxy-ethyl}-8-benzyloxy-1H-quinolin-2-one

A muxture of Intermediate 16 (150mg) and benzyl-(2,3,5,6,7,8-hexahydro-1H-
cyclopenta[blnaphthalen-2-yl)-amine (142 mg) in toluene (1 mL) is heated at 80°C for 36
hours. The residue 1s purified by chromatography (silica, CHCl; / EtOH, 20:1) to give a
yellow foam.

'H-NMR (CDCls) ppm: 1.77 (m, 4H), 2.72 (m, 6H), 3.01 (m, 4H), 3.70 (d, 1H), 3.88 (d,
1H), 4.82 (m, 1H), 5.15 (s, 2H), 6.50 (d, 1H), 6.8 - 8 (m, 13H), 9.05 (br.s, 1H)

(b) 5-[(S)-2-(2,3,5,6,7,8-Hexahydro-1H-cyclopenta[b]naphthalen-2-ylamino)-1-hydroxy-
cethyl]-8-hydroxy-1H-quinolin-2-one

A solution of the product of Example 30(a) (150 mg) in methanol (20 mL) is stirred under
an atmosphere of hydrogen in the presence of 10% Pd/C (20 mg) at room temperature for §
hours. The rection is filtered and the product is purified by chromatography (silica, CHCI; /
EtOH, 20:1) followed by crystallisation (CH;OH).

'H-NMR (d.-CH;0OH) ppm: 1.65 (m, 4H), 2.57 (m, 4H), 2.86 (dd, 2H), 3.1 (m, 4H), 3.82
(m, 1H), 5.25 (m, 1H), 6.55 (d, 1H), 6.78 (s, 2H), 6.91 (d, 1H), 7.19 (d, 1H), 8.27 (d, 1H).

Example 31

(a) Acetic acid (R)-2-[benzyl-(2-methyl-indan-2-yl)-amino]-1-(4-benzyloxy-3-
methanesulfonylamino-phenyl)-ethyl ester 1s prepared from Intermediate 27 (476mg),
triethylamine (231mg) and methanesulfonyl chloride (210mg) by a procedure analogous to
that of Example 25(b). TLC (silica, n-hexane / ethyl acetate 2:1 R/ = 0.45).
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(c) N-{2-Hydroxy-5-[{(R)-1-hydroxy-2-(2-methyl-indan-2-ylamino)-ethyl]-phenyl}-
methanesulfonamide) 1s prepared from the product of Example 31(b) by a procedure
analogous to that of Example i(b). TLC (stlica, dichloromethane / methanol 10:1 R =
0.10).

Example 32

(a) Acetic aad (R)-2-[benzyl-(2-methyl-indan-2-yl)-amino]-1-(4-benzyloxy-3-
ethanesulfonylamino-phenyl)-ethyl ester is prepared from Intermediate 27, triethylamine
(242mg) and ethanesulfonyl chloride (247mg) by a procedure analogous to that of Example
25(b). TLC (silica, n-hexane / ethyl acetate 2:1 R;= 0.50).

(b) Ethanesulfonic acid (5-{(R)-2-[benzyl-(2-methyl-indan-2-yl)-amino]-1-hydroxy-ethyl}-2-
benzyloxy-phenyl)-amide is prepared from the product of Example 32(a) by a procedure
analogous to that in Example 31(b). TLC (silica, n-hexane / ethyl acetate 2:1 R, = 0.40).

(c) Ethanesulfonic acid {2-hydroxy-5-[(R)-1-hydroxy-2-(2-methyl-indan-2-ylamino)-ethylj-
phenyl}-amide 1s prepared from the product of Example 32(b) by a procedure analogous to

that of Example 1(b). TLC (silica, dichloromethane / methanol 10:1 R/ = 0.10).

Example 33

(a) Acetic acid (R)-2-[benzyl-(2-methyl-indan-2-yl)}-amino]-1-{4-benzyloxy-3-(propane-1-

sulfonylamino)-phenyl)-ethyl ester) 1s prepared from Intermediate 27 (525mg), triethylamine
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Example 34

(a) N-{2-Benzyloxy-§-{(2-ethyl-indan-2-ylamino)-acetyl]-phenyl}-methanesulfonarmde
A  mxture of 2-cthylindan-2-ylamine and N-(2-benzyloxy-5-bromoacetyl-phenyl)-
methanesulfonamde 1s stirred in acctonitrile at room temperature for 20 hours. The

product is 1solated by filtration. ES® MS m/e 479 (MH"*)

(b) N-{2-Benzyloxy-5-[2-(2-ethyl-indan-2-ylamino)- 1-hydroxy-ethyl]-phenyl}-
methanesulfonamide

The product of Example 34(a) is suspended 1n a mixture of ethanol and dichloromethane.
Sodium borohydride 1s added at 0°C and the muxture stirred at room temperature for 3
hours, then filtered and chromatographed (silica, ethylacetate / ethanol 4:1) to give a white

foam. ES* MS m/e 480 (MH"*)

(c) N-{5-{2-(2-Ethyl-indan-2-ylamino)-1-hydroxy-ethyl]-2-hydroxy-phenyl}-
methanesulfonamide

The product of Example 34(b) (0.29 g) in methanol (20 mL) 1s stirred under hydrogen in the
presence of 10% Pd/C at room temperature for 18 hours. The muxture is filtered through
celite and the filtrate 1s concentrated in vacuo, then chromatographed (sihica, ethyl acetate /
ethanol 2:1). After trituration with ether / cthyl acetate off-white crystals (100 mg) are
obtained.

'H-NMR (d.-CH;OH) ppm: 0.85 (t, 3H), 1.65 (m, 2H), 2.75 (m, 2H), 2.85 (s, 3H), 2.95
(m, 4H), 6.80 (d, 1H), 7.05 (m, SH), 7.30 (s,1H).
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(b) N-(2-Benzyloxy-5-{(R)-2-[benzyl-(2,5,6-trimethyl-indan-2-yl)-amino]-1-hydroxy-ethyl}-
phenyl)-methanesulfonamide
The product of Example 35(a) 1s stirred in methanol / water with K,CO; for 3 days then
solvents removed i vacuo. The product 1s purified by chromatography (silica, ethyl acetate /
hexane 1:2).
'H-NMR (CDCl;) ppm: 1.21 (s, 3H), 2.22 (s, 6H), 2.63-2.82 (m, 4H), 2.84 (s, 3H), 3.20
(br.d, 2H), 3.61 (d,1H), 3.64 (br.s., 1H), 3.83 (m, 1H), 4.08 (d, 1H), 5.09 (s, 2H), 6.75
(br.s, NH), 6.90-7.05 (m, 4H), 7.25- 7.45 (11H).

(c) N-{2-Hydroxy-5-[(R)-1-hydroxy-2-(2,5,6-trimethyl-indan-2-ylamino)-ethyl}-phenyl}-
methanesulfonamide 1s prepared from the product of Example 35(b) by a procedure
analogous to that of Example 34(c). ES* MS m/e 405 (MH")
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in free or salt or solvate form, where

Ar 1s a group of formula

R? 1s hydrogen, hydroxy, or alkoxy,

R? and R? are each independently hydrogen or alkyl,

R* R%, R and R are each independently hydrogen, halogen, cyano, hydroxy, alkoxy, aryl,
alkyl, alkyl substituted by one or more halogen atoms or one or more hydroxy or alkoxy
groups, alkyl interrupted by one or more hetero atoms, alkenyl, trialkylsilyl, carboxy,
alkoxycarbonyl, or -CONR"'R'}, where R and R" are each independently hydrogen or
alkyl, or R* and R®, R® and R®, or R® and R’ together with the carbon atoms to which they
are attached denote a carbocyclic or heterocyclic ring,

R® is halogen, -OR", -CH,OR" or -NHR" where R 1s hydrogen, alkyl, alkyl interrupted
by one or more hetero atoms, -COR, where R 1s hydrogen, -N(R*¥)R, alkyl or alky!
interrupted by one or more hetero atoms, or aryl and R and R' are each independently
hydrogen, alkyl or alky! interrupted by one or more hetero atoms, or R" 1s -C(=NH)R", -
SOR" or -SO,RY where R" is alkyl or alkyl interrupted by one or more hetero atoms, and
R’ 1s hydrogen, or R? is -NHR'® where -NHR'® and R’, together with the carbon atoms to

which they are attached, denote a 5- or 6- membered heterocycle,
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hetero atoms, or -COR%, where R% is -N(R?')R%, alkyl or alkyl interrupted by one or more
hetero atoms, or aryl, and R*' and R* are each independently hydrogen, alkyl or alkyl
interrupted by one or more hetero atoms,

X is halogen or halomethyl or alkyl,

Y 1s carbon or nitrogen,

nislor2,

p is zero when Y is nitrogen or 1 when Y is carbon,

q and r are each zero or 1, the sum of q+r1s 1 or 2; and

the carbon atom marked with an asterisk® has the R or S configuration, or a mixture

thereof, when R 1s hydroxy or alkoxy.

2. A compound according to claim 1, in which Ar is a group of formula II 1n which
Y is carbon,
R® is -NHR'® and -NHR'® and R’ together denote
a group of formula -NH-CO-R?- where R*1s an alkylene, alkenylene or alkyleneoxy group,
a group of formula -NH-SO,-R** where R* is an alkyleneoxy group,
a group of formula -NH-R* (COOR¥)- where R is an alkylene or alkenylene group and
% 15 alkyl, or
a group of formula -NH-CO-NH- or -NH-CO-S-,
R' s -OR', where R" is as defined in claim 1,
X is alkyl,

pis1,qis 1 andris zero or 1.

3. A compound according to claim 2, in which Ar 1s a group of formula I, IV, V, VI or VII

HO

1 R*

in which R¥, R*® and R*! are each independently hydrogen or C;-C,-alkyl
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in which Z 1s -O-, -NH- or -5-.

4. A compound according to claim 1, in which Ar 1s a group of formula
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5. A compound according to claim 1, in which Ar s a group of formula II in which Y is
carbon, R® 1s -CH,OR"® where R is hydrogen, C;-C,-alkyl, or C;-Cs-alkoxy-C;-C,-alkyl, R®
is hydrogen, R 1s -OR" where R' is hydrogen, Ci-Cs-alkyl or C;-Ci-alkoxy-Cy-Co-alkyl or
R" is -NHR" where R" 1s hydrogen, C;-Cy-alkyl or -COR? where R® 15 C;-Cs-alkyl, C4-
Cio-aryl or -N(R*')R* where R?' and R** are each independently hydrogen or C;-C,-alkyl, p
and q are each 1 and r is zero; or a group of formula I 1n which Y 1s nitrogen, R® is -
CH,OR" where R" is hydrogen, C;-C,-alkyl or Ci-Cs-alkoxy-C;-C4-alkyl, R' 1s -ORY
where R" is hydrogen, C;-Cy-alkyl or Ci-Cy-alkoxy- Ci-C,-alkyl, p and r are zero and q 1s 1.

6. A compound according to claim §, in which Ar is a group of formula XII, XIII or XIV
OH

HO

Xi

OH

H,N
X1
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9. A compound according to any one of the preceding claims, in which R*, R*, R® and R”
arc each hydrogen or are such that the benzene ring to which they are attached is

symmetrically substituted.

10. A compound according to claim 1, in which Ar is a group of formula I, IV, V, XII or
XV, R' 1s hydroxy, R? and R are hydrogen, and R*and R’ are identical and are each
hydrogen, C;-C,-alkyl or C;-C4-alkoxy, and either R* and R® are 1dentical and are each
hydrogen, C;-C.-alkyl, C-Cs-alkoxy or C;-Cy-alkoxy-Cy-Cy-alkyl, or R® and R® together

denote -(CH,)4- or -O(CH,);0-, 1n free or salt or solvate form.

11. A compound according to claim 10, in which the carbon atom in formula I marked

with an asterisk * has the R configuration.

12. A compound of formula
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(vii) n1s 1, and R* and R’ are each H and R® and R® are each CH;(CH,);-; or

(viii) n 1s 1, and R* and R” are each H and R® and R® are each CH;(CH,),-; or

(ix) nis 2, R*, R, R® and R” are each H; or

(x) nis 1, and R* and R” are each H and R® and R€ are each CH;OCH,-; or
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(B) wherein Ar is a group of formula
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in which R" is H, R' is OH, R? and R’ are each H, R* and R” are each H and R® and R® are

eachHandnis 1; or
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hydrochloride, N-{5-[(R) -2-(5 6-diethyl-indan-2-ylamino)-1-hydroxy-ethyl}-2-hydroxy-
phenyl}-formamide, 4-[(R)-2-(5.6-diethyl-indan-2-ylamino)-1-hydroxy-ethyl]-2-
dimethylamino-phenol hydrochlondc, 4-[(R)-2-(5,6-diethyl-indan-2-ylamino)-1-hydroxy-
ethyl]-2-methylamino-phenol hydrochloride, N-{5-[2-(5,6-diethyl-indan-2-ylamino)-1-
hydroxy-ethyl)-2-hydroxy-phenyl}-methanesulfonamide hydrochloride), (R)-8-hydroxy-5-
[(S)-1-hydroxy-2-(4,5,6,7-tetramethyl-indan-2-ylamino)-ethyl}-1H-quinolin-2-one, 8-
hydroxy-5-[(R)-1-hydroxy-2-(2-methyl-indan-2-ylamino)-ethyl]-1H-quinolin-2-one, 5-[2-
(5,6-diethyl-indan-2-ylamino)-ethyl}-8-hydroxy-1H-quinolin-2-one, 8-hydroxy-5-[(R)-1-
hydroxy-2-(2-methyl-2,3,5,6,7,8-hexahydro-1H-cyclopenta[b}naphthalen-2-ylamino)-ethyl)-
1H-quinolin-2-one, 5-{(S)-2-(2,3,5,6,7,8-hexahydro-1H-yclopenta[b]naphthalen-2-
ylamino)-1-hydroxy-ethyl]-8-hydroxy-1H-quinolin-2-one, N-{2-hydroxy-5-[(R)-1-hydroxy-
2-(2-methyl-indan-2-ylamino)-ethyl]-phenyl}-methanesulfonamide), ethanesulfonic acid {2-
hydroxy-5-[(R)-1-hydroxy-2-(2-methyl-indan-2-ylamino)-ethyl]-phenyl}-amide, propane-1-
sulfonic acid {2-hydroxy-5-[(R)-1-hydroxy-2-(2-methyl-indan-2-ylamino)-ethyl]-phenyl}-
amide, N-{5-[2-(2-ethyl-indan-2-ylamino)-1-hydroxy-ethyl}-2-hydroxy-phenyl}-
methanesulfonamide, or N-{2-hydroxy-5-[(R)-1-hydroxy-2-(2,5,6-trimethyl-indan-2-

ylamino)-ethyl]-phenyl}-methanesuifonamide.

13. A pharmaceutical composition comprising a compound according to any one of the

preceding claims, optionally together with a pharmaceutically acceptable carrier.
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14. Use of a compound according to any one of claims 1 to 12 for the preparation of a

medicament for the treatment of a condition which is prevented or alleviated by activation of

the B2-adrenoreceptor.

15. Use of a compound according to any one of claims 1 to 12 for the preparation of a

medicament for the treatment of an obstructive or inflammatory airways disease.

16. A process for the preparation of a compound of formula I in free or salt or solvate form

comprising:
(a) for the preparation of a compound where R' 1s hydroxy, either

(i) reacting a compound of formula

CH/O\CH

Ar' R2 XVi
with a compound of formula
R
H A (CH,)s R’
N—A< XVii
w2’ (CH,); R®
R

where Ar' is Ar as defined in claim1 or a protected form thereof, R%, R*, R*, R*, R®, R” and n

are as defined in claim 1 and R*? is hydrogen or an amine-protective group, or

(ii) reducing a compound of formula

R4
2 _(CH,); R°
H— N——X< XVl
(CH,) R°
Ar1 R2 2/n R7

O
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where Ar'is Ar as defined i1n claim 1 or a protected form thereof, R?, R*, R*, R’, R® and R’

are as defined in claim 1, to convert the indicated keto group into -CH(OH)-; or

(b) for the preparation of a compound where R' 1s hydrogen, reducing a corresponding

compound of formula I where R is hydroxy; or

(c) for the preparation of a compound of formula I where R' is alkoxy, ether (i) O-
alkylating a corresponding compound of formula I where R’ is hydroxy or (ii) reacting a

corresponding compound having a leaving moiety nstead of R? with an alcohol of formula

R'H where R' is alkoxy;

and, optionally, converting a resultant compound of formula I in protected form into a

corresponding compound 1n unprotected form;

and recovering the resultant compound of formula I in free or salt or solvate form.



