27NOVr 003 1 BETA 2 ADRENOCEPTOR AGONI STS This invention relates to Dy agphg;
conpounds, their preparation and their use as pharmaceuticals.
The-invention provides in one aspect a conpound of fornula Ra R3 "CH2)n H
N-< Ar 2 (UH2)6 Al in free or salt orisolvate form where Ar is a group
of formula 11 i Rl is hydr og®iTA BRORBYXYCEPFORMGODHSAS R2 and R3 are each

i ndependently hydrogen or alkyl, R4, R5, R6 and R7 are each independently
hydr ogen, hal ogen, cyano, hydroxy, al koxy, aryl, alkyl, alkyl substituted
by one or nore hal ogen atons or one or nore hydroxy or al koxy groups,

al kyl interrupted by one or nore hetero atons, al kenyl, trialkylsilyl,

car boxy, __al koxycarbonyl, or -CONR17R12 where R11 and R12 are each

i ndependdhis ipvenjignaelates oo organicyrpmpopnddthginrepsration aaddhedsuseass R6 and R7

t oget her yith, Jfarbon atons to which they are attached denote a
carbocycflc or heterocyclic ring, R8 is halogen, -OR13, -CH20R13 or -NHR13
where R13 is hydrogen, al kyl, alkyl interrupted by one or nore hetero

atons, - %ﬁéﬂcnm fneovli:si]eé ir g%é;%@gécggag(%}gn _owlﬁmo"f;}o@%r%la al kyl or al kyl

interrup y oneror nore , or-ar and R 5 and R16 are each
i ndependently hydrogen, alkyl or alkyl ipg#errupted by one or nore hetero
atons, or RI3is -C(=NH)R17, 2 7 N OV 2003 2 5
Ha (CHz)n R
H—N—_X< |
(CH,) R®
Ar—%" O R? & ,
1 R
R

in free or salt or solvate form, where

Ar is a group of formula

(R'lﬂ)q

R1is hydrogen, hydroxy, or alkoxy,

R? and R3 are each independently hydrogen or alkyl,

R4, RS, R¢ and R7 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!1R12 where R!! and R12 are each independently hydrogen or
alkyl, or R* and RS, RS and Ré, or R¢ and R7 together with the carbon atoms to which they
are attached denote a carbocyclic or heterocyclic ring,

R8 is halogen, -OR 13, -CH,OR!3 or -NHR?"? where R13 is hydrogen, alkyl, alkyl interrupted
by one or more hetero atoms, -CORM, where R4 is hydrogen, -N{R15}R 18, alkyl or alkyl
interrupted by one or more hetero atoms, or aryl and RS and R1€ are each independently

hydrogen, alkyl or alkyl interrupted by one or more hetero atoms, or R1 is -C(=NH)R?,




-SOR17 or -S02R17 where R17 is alkyl or alkyl interrupted by one or %&r?
hetero atons, and R9 is hydrogen, or R8 is -NHR e where -NHR18 and2 GV 2003
together with the carbon atons to which they are attached, denote a 5- or

6- nenbered heterocycle, R is -OR19 or -NHR 9 where R19 is hydrogen,

al kyl , al kyl interrupted by one or more? hetero atons, or -COR20, where R20

IS -N(R2 2 terrypted by o nor e etero atons, or
aryl, (ljg(% %fnéglzé gadna ﬁgﬁﬂdéﬁ‘fﬁwplﬁag’?@éﬁ‘ “&IRGF‘CM“QF‘R%“
interr umRéds b,wragal @k mmtﬂ%m@mw Qﬁdlﬁ F@eaﬁewlwth@@elrgaﬁfams 18

on

al kyl , ﬁ‘ nrtrogen nis 1 or I's zero whe I's nitrogen
or 1 \/\/ner‘?’hrC CE&FWC heg, dgpote aair@féaﬁﬁmi’éli"é h@?crqc,}’d?he sum of q+r is 1 or

2; and teo ﬁa&ohoﬁmm{rﬁéﬁl RW' lts 'ﬂy%g@ﬁ taﬂ{yjl SHEyih hﬁtﬁgbgﬁd @g%rnc %é more
configuration, or a mxtyre ¥\h I oxy. Terns
used in hefeeo aigats of c%@RonWIhav HeNf(B warblgrlﬂeaﬂq)’hg%crrﬂwd<w bneglenmpes

t ht \ 5 i 10
st al ot hGeR) ol B 9E1A 1o ) Rk e TR ool BIAOR) A1 G )

sec- butyiﬂtcnfeptlcdlbuwllcormrcbcfgmatgmbranched pentyl, straight or branched

hexyl i straight or branched nonyl or straight
or branc @hgn%, ﬁ%rg B&nggﬁgga%yl is Clto ™4 alkyl. A kyl substituted
by one of :mré)onanrogeogcmons or one or nore hydroxy or al koxy groups may be
any of tF ?? ye Cl to Cl1 alkyl groups substituted by one or nore hal ogen,
preferably udrine or chlorine, atons, by one or nore hydroxy groups or
by one op ismare whkntYis@iGogen cprle@.rbﬂabliglcaﬁihomo C4, al koxy groups. "Al kyl
interrup by one.,or tes strai ght chain or branched
al kyl E‘%Qdéfr? geb ma?'ky‘ltEe S“ﬁ“m}rq%n@n"é fore pairs of carbon atons are
i nked b;hc—cﬁfbon-:NEZm m&ked wrﬁ(aﬁ)ﬁcrﬁk*hﬁe,R vh&eenflgurstidiy dr agdrtweé CL to

Clo (pre er abl Preferred such groups are al koxyal kyl
gr oups, Ipreefol? MB? R l%}%ﬁyk ct’ff C4- al kyl groups. "Al koxy" denotes

straight chain or branched al koxy and may be, for exanple, Cl to C10
oY SHS B DK R O tRSRRRROLL ol A O
hept yl oxy, octyloxy, nonyl oxy or

“Alkyl” denotes straight chain or branched alkyl, which may be, for example, C; to Cyo

alkyl such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl,

straight or branched pentyl, straight or branched hexy), straight or branched heptyl, straight

or branched nonyl or straight or branched decyl. Preferably alkyl is C; to Cq alkyl. Alkyl

substituted by one or more halogen atoms or one or more hydroxy or alkoxy groups may be

any of the above C; to Cyo alkyl groups substituted by one or more halogen, preferably

fluorine or chlorine, atoms, by one or more hydroxy groups or by one or more C; to Cyo ,

preferably C,; to C,, alkoxy groups.

“Alkyl interrupted by one or more hetero atoms” denotes straight chain or branched alkyl
e.g. Cyto Cypalkyl, in which one or more pairs of carbon atoms are linked by -O-, -NR-,-S-,
-5(=0)- or -5O;-, where R is hydrogen or C; to Cyg {preferably C, to C,) alkyl. Preferred
such groups are alkoxyalkyl groups, preferably C;-Ci-alkoxy-C;-Cs-alkyl groups.

“Alkoxy” denotes straight chain or branched alkoxy and may be, for example, C; to Cyo
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 is C; to C, alkoxy.



decyl oxy. Preferably alkoxy is Cl to C4 alkoxy. 2 7 NOV 2003 3 " Al KEAwo¥y 2003
means straight chain or branched al kenyl, which nmay be unsubstituted or
substituted, for exanple by one or nore hal ogen atons or one or nore al koxy
groups, and which may be, for exanple, C2 to Cl0 al kenyl such as vinyl,

1- propenyl, 2-propenyl, 1- butenyl, isobutenyl, or straight or branched
pentenyl, hexenyl, heptenyl, octenyl K nonenyl or decenyl. Preferred

al kenyl i @lkeny’omeansstiagahy chain ar pranchechalkenylunbioh sty thetuseubstitwedbst i t ut ed
aryl, e.gubdt St I I

SUbst i ¢ utary etk KRRl BYRBY or Mor BRRES tpRlop sBOBLHorPAIBORM and. .
al kyl , hydnelinay be, o1 examplzyC: tedloglhenylonchhad vngd, 1 @4opdnikl;2-prEpefygriabl v,

aryl is | I tituted, by 1.or 2 substituents
el et od P r ook} cb Rk S o BRE BT, hEUhGE hB et i By BBOEARE or
br anched datenyl. ePreferted akemplyis 62 fo Conlkexgdnpl e, C1- C10- al kyl ene such as
net hyl ene, ethylene, 1,2-propylene, 1, 3-propylene, butylene, pentylene,
hexyl ene, heptyl ene, octyl ene, nonylene or decylene. Preferably al kylene is
C, - C4- al Krgiiedendids kesubsemedd ctenbitaatedtargl] ghtushbdittued phémnehagpiahiesy| ene
whi ch may, be., for ampl. e - G o-al kenyl ene such, as vinyl ene,

pr openyl éﬁgfﬂ 5G"8R ﬁﬁéﬂ%bs%tg%ﬁﬁ"érfﬁ,m‘?féx‘éw 'é’n‘g,S“bﬁ’ébﬁ"éﬁ%Leéﬁg,f‘%’&&@T ene,
noneny| eakkyhrhydesand, €halkdAyehdogd, vr hhleaDyCenRyll Brefe2aki; arpl i @aviIRARed N
formula |, n.is h or, zl’és}tlii'e thergsﬁ?e,Z or A} Cljérgroups in the ring fused
to the i RAFPACEEP B AYRTILIFS Ry 1 o saRsiiturnthglsciecdremén-Garalk fogen-or
7-menbered ring. The group Ar in formula Il in which R is -NHR 8 and

-NHR s ar‘lglR? t gget her de otqffl a 5- or 6- nenbered heterocycle may be, for
exanpl e, 2GSy deRotiRtEaiehy chainoghsanchedkalkylene wipgl may b dor sgarplg GirfeloRO

t oget her ak9Rak Quéh & MetRylefie, eRiyIML a1 2 Nirb SRAZ283- ' | ene,

al kenyl eggﬁgr akaI eneo¥< gro&p, a %ﬁof fo%’mngflgl]%atﬂs%ﬁ%@i ére R24
is an al RGPS RSPIEeBE Pclvieng, ranylest of deqriang Prafecmblpatbmbeay is Ghes-elkrRBei s an
al kyl ene or al kenyl ene group and R26 is alkyl, or a group of fornula

-NH-CO-Nt or -NHCOS-, RI0O is -OR9 where R9 is as herei nbefore
def i ned, ‘Alkenylene” denotes straight chain or branched alkenylene which may be, for example, Cy-

Cio-alkenylene such as vinylene, propenylene, butenylene, pentenylene, hexenylene,
heptenylene, octenylene, nonenylenc or decenylene. Preferably alkenylene is Cp-Ca-

alkenylene.

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

benzene ring, so that ring is 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 5-
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** is an alkylencoxy group,

a group of formula -NH-R¥{COOR*)- where R is an alkylene or alkenylene group and
R%* is alkyl, or

a group of formula -NH-CO-NH- or -NH-CO-S-,

R' is -OR" where R' is as hereinbefore defined,

X is alkyl,

pis1,qis 1 and r is zero or 1.



Xis alkyl, pis 1, gis | and r is zero or 1. 27NOvV2003 4 The alkqupENgvzm3
al kenyl ene and alkyleneoxy groups preferably have 1 to 4 carbon ato

Preferred groups Ar of formula Il in which R8 is -NHRL8, and - NHR18 and R9
together denote a S- or 6- nenbered heterocycle, include groups in which Y
is carbon, R8 is -NHRi B and -NHR18 and F9 together denote a group of
formul a -NH-C?C(FI’%?) C(R2) r -NH CO CH2- O or -NH CO CH2- or

- NH- S02- dhs absylege, 2 encppy groupnprefapiNkhayy 1 tvticambog atqiper e R27
and R28 are each |ndependently hydrogen or O-C4-alkyl and R26 is
G-C4-alkyl, RIO is -OH, Xis Cl-C4-alk |s 1, gis 1 and r is zero or
1. More Brfé'frm@eugwaséf%mu@rﬂmwmh& us 'S apg -NEIR' el B’ tegether NHRa and

RO toget hasot&g@:%%% H%]crrh‘be% e IEIRILA 0RL SR Ghftni NC! ude those of the

fornmul ae t are each independently
hydr ogen Yos caibogaR4 sk NHR ') apid mebamd R’ toghibvr d0RBe & gtdDp\af fekmial

-NH-CO-C(R*)=C{R®)- or -NH-CO-CH,-O- or -NH-CO-CH,- or -NH-S0,-CH,-O- or -
NH-C(COOR*)=CH- or -NH-CO-NH- or -NH-CO-S- where R¥ and R? are each
independently hydrogen or C;-Cy-alkyl and R% is Cy-Cq-alkyl, R is -OH, X is Cy-Cq-alkyl,

pis1,qis 1 and ris zero or 1.

More preferred groups Ar of formula IT where R® is -NHR", and -NHR*® and R together

denote a 5- or 6- membered heterocycle include those of the formulae

& X

Ila

in which R, R* and R are each independently hydrogen or C;-Ci-alkyl,

H o]
HO
v
O
0\”
S
/S—'\
H 0
HO



R T ——————,

in which Zis -0-, -NH or -S-. The group Ar of formula Il in V\/nichzzmiﬁggj
hal ogen and R9 is hydrogen nay be, for exanple, a group of fornula in
which Y is carbon, RB is halogen, preferably chlorine, RO is hydrogen, R10
is -NHR B where R B is hydrogen or C,-C4-al kyl, preferably hydrogen or

met hyl, X is hal ogen or hal onmethyl, preferably chlorine or trifluoronethyl,
and p, g and r are each 1. Preferred groups Ar anong such groups include
those of fornmulae I X 2 7 NOV 2003 6 The gromp Ar of formula Il in which R
is -ORL3 and R9 is hydrogen may be, for exanple, a group of formula Il in
which Y is carbon, R is -OR13 where R ¢S hydrogen, Cl-C4-alkyl,

Cl- C4- al koxy-Cl-C4-al kyl, -COR14 where Hl4 is Cl-C4-al kyl, C6-Cl0-aryl or
-N(R15) R 6 where R15 and R16 are each pxdependently hydrogen or
Cl-C4-alkyl, R70is -OR 9 or -NHR 9 w R19 is hydrogen, Cl-C4-alkyl,
Cl- C4- al koxy- Cl-C4-al kyl, or -COR20 whgre/R20 is -N(R21) R22, G -C4-al kyl,
Cl- C4- al koxy- Cl- C4-al kyl or C6-C70-ary, R21 and R22 are each

i ndependently hydrogen or Cl-C4-HO! pnd-q are each 1 and r is zero.
Preferred groups Ar anong such groups\in#l ude those of fornmulae H3C_ 'N
/CH 3 The group Ar of formula Hin which RL is -CH2OR13 may be, for
exanple, a group of formula Il in whichtWlY is carbon, RB is -CH20R13 where
R 3 is hydrogen, Cl-C4-alkyl, or C - C4-al koxy-C,-C4-al kyl, R9 is hydrogen,
ROis -OR 9 where R19 is hydrogen, Cl-C4-alkyl or

Cl- C4- al koxy-Cl-C4-al kyl or RLO is -N§JR 9 where R 9 is hydrogen,

C -C-al kyl or -CORR0O where R20 is -C4-al kyl, C6-Cl0-aryl or -N(R21)R22
where R21 and R72 are each independ | y hydrogen or C -C4-alkyl, p and q
are each 1 and r is zero; or a growp of Z formula in which Y is nitrogen, RB
is -CH2OR13 where R13 is hydrogen, G _-(-alkyl or C, -

C4- al koxy-Cl-C4-alkyl, RO is -0OR19 e R19 is hydrogen, C, -C4-al kyl or
Cl- C4- al koxy- C1 2 7 NOV 2003 HAocz» — p and r are zero and q is 1.
Preferred groups Ar anbng such grou cl ude t\m)se of fornul ae

in which Z is -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 II in which Y is carbon, R is halogen, preferably chlorine, R® is
hydrogen, R'? is -NHR'® where R is hydrogen or C,-C,-alkyl, preferably hydrogen or
methyl, X is halogen or halomethyl, preferably chlorine or trifluoromethyl, and p, qand r
are each 1. Preferred groups Ar among such groups include those of formulae

cl
H,N

Cl
VI

Cl

H,N



OH HO XI'l H2N HO XI'V The group Ar of fornula Il in which RBis -NHR'Z mgy 2003
be, for exanple, a group of fornula Il in which Y is carbon, RBis -NHRL3
where R13 is hydrogen, Cl-Cl10 al kyl, C7-C10 al kyl interrupt ed by 1 to 3
hetero atonms, -COR14 where Rl14 is hydro en, C7-d o-al kyl or Cl-C10- al kyl
interrupted by 1 to 3 hetero atons, or 3is -C(=NH)R17, -SOR17 or -S02R17
where R17 is CS-d o-alkyl or Cl1-Cr70-alkyl interrupted by 1 to 3 hetero
atons, RO is hydrogen, R10 is -OR' where R18 is hydrogen, Cl-C4-al kyl or
Cl- CA- al kg r&dy &t oPidiMla IPipRMicH FElrig- @@@Qna me&drmgeﬁ rﬁ%’@e f&ir@efaﬁ{ @q

groups Ar ampng such groups include those of. fornul 531
especi al BjeumeSermpulalbinry Ché"ﬁ?@iﬁ@geﬁ sePREwherR R i mﬂwxﬁe?eakm |s

hydr ogen Qlc, g‘k% Cs bk¥ikyl OCOIRlehﬁeﬁog%JC,‘vaﬂeC ér?l St 'l\ﬁ‘ﬁ"sﬁ{kmhcrc

Especi al |y, pref erre roups Ar are those of fornula 1V, Vv, Xl nd XV
as her ei RhetnstR™ aetet# eudeprnécnglo'dugrqgen pnCﬁ-éfmatikYé,R m@lbeorfﬂfﬂ?ex’ah?ﬂce
hydr ogengydrq : V. _ t et n% 201 DRXY ,

n- but oxy orbé'till u’t o’x 49%? @e(lball%!&&ﬁé alE@dQP)@’OR 1§0ﬁ(/ r;ny or

al koxy, QﬂaﬁC@ék}do@ @tﬂlhomr(hdhmlhdolrﬁaﬁm-edlmd R? a:mchEizem sich :pdf@ﬁ@dmblbry
has t he Q The Lprou dR3|n

oxanpl o, RESERe BEEC A R SR BB T ARG 0 PR oo B aiiBoe b0, 1y
I n nost gfo@bmqhm@‘thbseemffenbﬂdt ments of the invention, R2 is hydrogen and
R3 is hydrogen or nethyl. The groups R4 R5, R6 and R in fornula | may be,

for exanple, each i ndependentlﬁ

0
Hac\N>—0

| Xl
CH

3

The group Ar of formula I in which R® is -CH,OR" may be, for example, a group of
formula I in which Y is carbon, R® is -CH,OR" where R" is hydrogen, C;-Cs-alkyl, or C;-
Cs-alkoxy-Cy-Cs-alkyl, R? is hydrogen, R'® is -OR" where R" is hydrogen, C;-Cq-alkyl or
Ci-Cs-alkoxy-Ci-Cy-alkyl or R" is -NHR' where R is hydrogen, C;-C,-alkyl or -COR?
where R is C;-Cy-alkyl, Cs-Cio-aryl or -N(R*)R* where R*' and R® are each
independently hydrogen or C;-Cs-alky), p and q are each 1 and r is zero; or a group of
formula in which Y is nitrogen, R® is -CH,OR" where R™ is hydrogen, C;-C,-alkyl or Cs-
Cs-alkoxy-Ci-Cy-alkyl, R™ is -OR" where R is hydrogen, C;-Ci-alkyl or C;-Cy-alkoxy- C;-



hydrogen, chlorine, fluorine, chloromethyl, trifluoromethyl, hydroxy} 7oy 2003
d -d o-al koxy, Cl-Clo- alkyl, d-GC o-alkyl interrupted by one or nore
oxygen or sulfur atonms or one or nore NH, SO or SO2 groups, C2-C4-alkenyl,
trimethylsilyl, triethylsilyl, phenyl, carboxy, Cl-C4- al koxycarbonyl,
-CONR'R72 (where R' and R12 arc each irdependently hydrogen or Cl-C4-
alkyl), or R4 and R5, R5 and R6 or R6 and R7, together with the carbon
atons t o (lEXh PABY T 25¢ wraendigrielt, Prefsjredanorrs Ar Goongsugh graips dpclie those

car bocycldfGofmnge Which is preferably a cycloaliphatic ring which is
preferably saturated, or a 5- or 6- nenbered O- heterocyclic ring

contai ning one or two oxygen atons. Pfl#ferably, R4, R5, R6 and R7 are each
hydrogen or are such that the benzere ring to which they are attached is
symmetrically substituted, i.e. eithgr (a) R4 and R are identical and R5
and R6 arc identical or together den symmetrical ring, or (b) R4 and
R3 together and R6 and R toget h&io —dentical rings. Mre
preferably, R4 and R7 are identical # e each hydrogen, C -C4-al kyl or
Cl- C4- al koxy, and either R5 and R6 are identséﬁl and are each hydrogen,

Cl- C4-al kyl, Cl-C4-al koxy or C, -C4-al koxy-d “@4-al kyl, or RS and R6

toget her denote -(CH2)1- or -QQCH2),O where s is 3 or 4andt is 1 or 2.
Especially preferred conpounds of the invention include conpounds of
formula | in which Ar is a group of @brmula 111, 1V, V, XIl or XV, RL is
hydroxy, R2 and R3 are hydrogen, and R4 and R7 are identical and are each
hydr ogen, C, -C4-al kyl or Cl-C4-al kox¥, _and either R 27NOV2003 9 and R6 are
i dentical and are each hydrogen, C -f£A=a\kyl, ( -C4-al koxy or

C, - C4-al koxy-C, - C4-al kyl, or RS and et her denote - (CH2)4- or

-Q(CH2) 20-, in free or salt or sol vade orm In such conpounds, the carbon
atomin formula I marked with an terisk * preferably has the R
configuration. Specific especiall?iﬁreferred conmpounds are those described
in the Exanples hereinafter. The conpounds gfformula (I) are capable of
formng acid addition salts, particularly pharmaceutically acceptable acid
addition salts. Pharnmaceutically acceptable acid addition salts of the
conmpound of forrmula | include thosecﬂi i norgani ¢ acids, for exanple,
hydrohal i ¢ acids such as hydrofl uoyic acid, hydrochloric acid, hydrobromc
acid or hydroiodic acid, nitric adyd, sulfuric acid, phosphoric acid; and
organi c acids such as form c acid, iy C acid,

HO

XV

The group Ar of formula II in which R® is -NHR™ may be, for example, a group of formula
Il in which Y is carbon, R® is -NHR'® where R* is hydrogen, Ci-Cy alkyl, C;-Cyg alkyl
interrupted by 1 to 3 hetero atoms, -COR!* where R is hydrogen, C;-Cyp-alkyl or C;-Cio-
alkyl interrupted by 1 to 3 hetero atoms, or R* is -C{=NH)R", -SOR"” or -SO;R" where
R is C;-Cyp-alkyl or C;-Cyp-alkyl interrupted by 1 to 3 hetero atoms, R’ is hydrogen, R is
-OR' where R is hydrogen, C;-C,-alkyl or C;-C,-atkoxy-Ci-C, alkyl, p and q are each 1

and r is zero. Preferred groups Ar among such groups include those of formula

R
/
H

HO
XV



propionic acid, butyric acid, benzoic acid, o-hydroxybenzoic acid, 27 NOV 2000
p- hydr oxybenzoi ¢ acid, p- chlorobenzoic acid, diphenylacetic acid,

triphenyl acetic acid, 1-hydroxynaphthal ene-2- carboxylic acid,

3- hydr oxynapht hal ene- 2- car boxyl i ¢ acid, aliphatic hydroxy acids such as
lactic acid, citric acid tartaric acidsor nalic aci d, dicarboxylic aci ds
such as funarlc cid C|n|c sul foni c acids

such as FepIeAliEd SF&Fheée cﬂﬂﬁﬁﬁog%’eﬁz lﬂ’llff SR &’S‘Fff R icdydreganiar Gy pe
prepar ed afleyd e cRAROYIIR "abhdrORTUL &, 4C, kaylfnown salt-form ng procedures.

Sui tabl e solvates are pharnaceutlcally accept abl e sol vates, preferably

hydrates. The present invention al so provides a process for the preparation

of conpoungds&iffy frefeftedl Brdups iaA? abd §8s08f f%?rh&la@ﬂ] %Vl ke AnQr fan)xg%lrﬁ%rp e

prepared by a process conprising: (a) for the 'préparation of a conpound
where R denedidroxy, either (i) reacting a conpound of fornmula /O Are CH
CH R2 XVI with a conpound of forrmula 2 7 NOV 7003 10 XVI|I where Ar' is Ar
as herei nbefore deflned or a protected formthereof, R2, R3, R4, R5, R6, R7
and n ar dhsgronr B iberonk Igody ez foraaxd mB2 hy droperg rhwgexxy othldEu alkoxy such as

an1ne pr v ) ducing a comou a XVl where
, %ﬁéﬁi@th&%@’iﬁ%pr%d:ﬁ ylR béfrt(gxya%r lgeJcr}:’eultcr)fﬂ"éf %ra&gyf, %és Ay 4“8 *%onvert the

|nd|cated keto group into -C}KC}D or (b) for the preparat|on of a

conpound I 81 ydr red cin rre ndi,ng .conmpound, of

for mul a Ivvp%elgeis&ydmxyhorcﬁ o>?§’/’3t %@}1 or ?ﬁ%‘"ﬂﬁ%ﬁ’é‘?ﬂﬁegﬁﬁ&bg S Gpound of

formul a Iprefbably Has tth&bkﬁg&;tan(m t her (i) O- alkylating a correspondi ng

conmpound of forrmula I where R3 is hydroxy or (ii) reacting a correspondi ng

conpound having a |eaving noiety instead of R with an al cohol of fornula
R H wher &hRgréupsd *kamdyR’ in formula I may be, for example, each independently hydrogen or

Ci-Cs-alkyl, e.g. methyl or ethyl. In most of the preferred embodiments of the invention, R?

is hydrogen and R? is hydrogen or methyl.

The groups R?, R’, R® and R’ in formula I may be, for example, each independently
hydrogen, chlorine, fluorine, chloromethyl, trifluoromethyl, hydroxy, C;-Cig-alkoxy, Ci-Cio-
alkyl, C;-Cjo-alkyl interrupted by one or more oxygen or sulfur atoms or one or more NH,
50 or SO; groups, C,-Cs-alkenyl, trimethylsilyl, triethylsilyl, phenyl, carboxy, C;-C,-
alkoxycarbonyl, -CONR"'R'? (where R"" and R'? are each independently hydrogen or Ci-Co-
alkyl), or R* and R®, R® and R® or R® and R’, together with the carbon atoms to which they
are attached, may denote a 5- or 6- membered carbocyclic ring, which is preferably a
cycloaliphatic ring which is 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 RS 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” are identical and are each hydrogen, C;-Cy-alkyl or C1-Cy-
alkoxy, and either R* and R are identical and are each hydrogen, C,-Cy-alkyl, C;-C,-alkoxy
or C;-Cy-alkoxy-Cy-Cyralkyl, or R® and R® together denote -(CH,),- or -O(CH,).O- where s is
3or4andtis1or2.

Especially preferred compounds of the invention include compounds of formula I in which
Ar is a group of formula II, IV, V, XII or XV, R is hydroxy, R? and R? are hydrogen, and
R*and R’ are identical and are each hydrogen, C;-Cs-alkyl or C;-Cy-alkoxy, and cither R’



and, optionally, converting a resultant compound of formula | in probegigdun
forminto a correspondi ng conpound in unprotected form and recovering the
resul tant conpound of forrmula | in free or salt or solvate form Process
variant (a)(i) may be carried out using known procedures for epoxide-am ne
reactions. It is conveniently carried ot without a solvent or in an inert

sol vent, fgrﬁexa_ le 2 7 NOV 2003 11 a hydrocarbon such as toluene or an
al cohol 2R g€ Klepticad apd arereash hadeogrn it @byl aCuCeaikoxy oo Pv&hiablrendyyCif r om
25C to 200Gk 6f R! M 1 (SRMBAMIO-EROL oTRECEIPErAIL S, Y 0Pl RENT eved
by conventional heating or by m crowaveé'irradiati’on.” Process vari an

(a) (ii) resmga seeh eempownds, thsicarbopatomnin faormila hieiked svithf or aseocmkyll e by
reacti on ' b venti ognal , condi ti,ons. , Process
vari ant (l %&% e q&?ﬁoggg%thgﬁ's ?ﬁ%%&negﬁﬁ% 'agl?' SR T L LRUAE AT O of
secondar yescaibed iwths Exaniplarioeanafons. Process variant (c)(i) may be carried
out using known procedures for 0-al kylation, for exanple by reaction with
an al kyl ati ng agent such as an al kyl halide under known conditions.

l:F;r oc elss Vdeicampo@ndq of fprmmals (Heretfpableasdt forshing akiod @dditiph esleg ph @B ufaly

enzylic

Lspl acenent re ions, ,t.he | eavi noi ety bein g..josylate,
mesyl at e,pgﬁ% G-y ac fygﬂfbi%*ﬁé Eﬁ‘%fﬂ%ﬁ B dihdrggenically afqﬁgﬁﬂﬁlféq%?@m be
convert edal'rsmfahté a¢m¥)omn<is@ﬂ foamelaflondade t&gﬁk miﬁ&gamegags, fbﬁc;%nﬁﬂé}ﬂﬁﬂidkﬁﬂ@'
manner. Canpounds ,of, the i nvention can be recovered from reaction
mixture ARGE B 45 hydrofipogic R PesecBRRE acidy ierobroau s or byidrpiods acid.
enant i omaltsic atidy sulfrizbica, pREsphidrie aBidD¥aNG iz lacidSRRAGS forenid acilYadfi@gdid,onal
crystallization ory Sﬁ%nnetrlg synthesis from corresponding asymetrically

0

subst i t uPEgIORICG s prigs Berpiracads plydrawybereoisracd, o-hydpmpbenreic asid, p-

fornmul a Worébeazdipawd, SQRBHHRLEC %d,%?h%l&%@@&ﬁ&%l%:@iﬁﬁ RSGRneaDal ogous
to those u%ed for the mﬂeparatlon of th or exanple the

e 'known conpounds
pr ocedur S¥PE¥RIS 29 #-hyirpyinaphihalrme Recarkalic ﬂ@é@?ﬁwhﬁeﬂ acds such as

1563- - 15(kric GBIPatHdsid, ¥hred Rt 484 8r f¥lic hdd \M?&a%b}aylne aGad QRQ a@?ﬁ’rﬁ}i}i@ igated by
t he asterlfk * 1s chiral may be prepared froma conpound of fornuld Are CH
CH L X xmaleic acid or succinic acid, and sulfonic acids such as methanesulfonic acid or

benzenesulfonic acid. These salts may be prepared from compounds of formula I by known

salt-forming procedures.

Suitable solvates are pharmaceutically acceptable solvates, preferably hydrates.

The present invention also provides a process for the preparation of compounds of formula I

in free or salt or solvate form. They can be prepared by a process comprising:
(a) for the preparation of a2 compound where R is hydroxy, either

(i) reacting a compound of formula

/

Ar'—CH CH R XVi

9]

with a compound of formula



| I OH R2 where Ar' and Rz are as hereinbefore defined and L is a |2aNgna03
atom or group, as described in WO95/25104. 27NOvV2093 12 Conpounds of
formula XVI nmay alternatively be prepared by epoxidation of a conpound of
formula Ate CH CH R2 XX where Ar' and R2 are as hereinbefore defined, using
conventional procedures, such as those QUsed in the Exanples herei nafter .
Conmpounds of fornula XX are known or nay be prepared by nethods anal ogous
to those wused for the preparation of krgtwn conpounds, for exanple those

Qf formula XVII are known or
¢ used for the preparation of
tive group in fc& la XVII may
bed in Protective oups in
Rihn Wley & Sons Inc, Second

used in the Exanpl es
may be prepared byH
t he known conpounds.
be a known such gro . for
Organi ¢ Synt hesi 3%1. W G eene,
Edition, 1991, preferably benzyl or triXd uoroacetyl. For exanple,
conpounds of fornmula XVII, where R3 is hydrogen, may be prepared by
reduci ng an oxi ne of formula XX where R4, R5, R6, R7 and n are as

her ei nbef ore defined. The reduction may be carried out by conventi onal
met hods thr:rer@d us:Angs bmmbsfota)deénm:dresa praecrak furpl therebf) Ry RYRY RORIRY be

carried qQu [ o en bON referably usin al | adi um on

char coal ! & 3 2 Bcrf'%‘:fg '% od® hé‘{l)ﬁoéw PR B@"éef?‘g)égte'dc B9y °%nown
procedures for exanple as descrrbed by R D. Sindelar et al, J. Med. Chem
(1982), fj&ﬂ% 858- 864. I%F f formula XXI may be prepared as descri bed
by Si nde eing a coppoy anal ogous procedures. Conpounds of
formula XVI1 where R4 and R7 are hydrogqaacan be prepared by reacting a
conpound of formula

herernafter

(CH,),; R
H—N XVII

(CHy)y R°
R’

O

where Ar', R%, R*, R*, R®, R® and R” are as hereinbefore defined, to convert the indicated

keto group into -CH{OH)-; or

(b) for the preparation of a compound where R’ is 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, cither (i) O-
alkylating a corresponding compound of formula I where R' is hydroxy or (ii) reacting a
corresponding compound having a leaving moiety instead 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 in unprotected form;
and recovering the resultant compound of formula I in free or salt or solvate form.

Process variant (a){i} may be carried out using known procedures for epoxide-amine

reactions. It is conveniently carried out without a solvent or in an inert solvent, for example



2 7 NOV 2003 13 3CH R2)n, CCH ( 32XXIl NH R (CH CCH ) w th a conpoudndN®# 2003
formula2z n R6 CC RGXXIII where R3, R5, R6, R32 and n are as hercinbefore
defined. The reaction may be carried out in the presence of a catalyst
such as tris(triphenyl phosphi ne)rhodi umchl oride. The reaction tenperature
may be, for exanple, from60 to 120C TAE reaction is conveni ently carried
out in an jnert solvent, for exanple . .ethanol, when .t reacti on tenperature
s converh RAEPRDELID 3 eS¢ AT HeHEL P A BaRHle 1D6ITAHER TFARFFBECE] on
may be cabhv@ferlytirdi2BeC kOQUOPC, PEI&8BN RS 8DAL 1&XFI. ETIRSteRPEGEP Athyi 12
W96/ 23760, . ' Where R5 and R6 are trialkylsily the reaction between the

I
conpoundL<Bievedbneanyentional heaiweex by migtgyvaye iadiatiad out in the presence of
a nmetal carbonyl conplex catalyst, for exanple using the procedure
described by K P.C Vollhardt and R Hllard, J. Am Chcm Soc. 1977,
99(12), XHus®ss varianh (afdimsydresaradonis dsing conentionaldaethédst forrrxhmpiotyl nay be

prepared r@&tigﬁ%ﬁfﬂ 1{1@30 néé”Zﬁ cr%ronvé?%oﬂ%}atlgggﬂ%ﬁs.pr ocedures. Conpounds
Il ronmay y K

of formula XXI are known e prepare nown procedures.

Process variant (b) may be carried out using known procedures for reduction of secondary
alcohols to hydrocarbons. Process variant (c)(i) may be carried out using known procedures
for O-alkylation, for example by reaction with an alkylating agent such as an alkyl halide
under known conditions. Process variant (c)(ii) may be effected using known procedures for
benzylic displacement reactions, the leaving moiety being e.g. tosylate, mesylate, halogen or

hydroxy.

Compounds of formula I in free form may be converted into salt or solvate forms, and vice

versa, in a conventional manner.

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

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

Compounds of formula XVI are known compounds or can be prepared by processes
analogous to those used for the preparation of the known compounds, for example the
procedures described in Journal of Medicinal Chemistry 1987, 30, 1563-1566. Compounds
of formula XVI in which the carbon atom indicated by the asterisk * is chiral may be

prepared from a compound of formula

Ar ElH CH L XIX
OH f-liz

where Ar' and R? are as hereinbefore defined and L is a leaving atom or group, as described
in WQO95/25104.



Conpounds of forrmula XVII where R3 is alkyl, particularly nethyl, an®ypyize?
1 may be prepared by am nation of the correspondi ng 2-al kyl -i ndan-1-one
usi ng anmoni a and K3FeCN6, e.g. by the procedure of Fornurn and Carl son,
Synt hesis 1972, 191. Conpounds of fornmula XVI1 as hereinbefore defined
where R4, R5, R6 and Ware such that thé& benzene ri ng to which they are
attached |s symetrical |y substi tut ed are novel, other than the conpounds
wher e R4, Cqmpoung's offorgna KYb mey altemanvely be separcdivepexidatian of Rrompeundret hy |
or met hoxy fahana RS, R6 and R30 are each hydrogen, and where R4, R7 and R30
are hydrogen when R5 and R6 are each hydroxy, fluorine or chl orine. In
particular, preferred aAjpnteroppiatepl-of— Rernul a XVII ar ¥Xhovel where (i) R4
and R7 are each hydrogen and R5 and R6 are either each C2-C4-al kyl,

C2- C4- al koxy, O' C4 aI koxy- Cl- C4-al kyl or R5 and R6 together denote
(CHZ)sor where s is 1,to 4 andt is 1 or (i1) R4 and R7
are eachvhes dk%lﬂf&ras e@bﬂér%sfylfirﬂflrrsaroaﬁ@tmahw@catltrﬁeFUCéla?ért hose

hydr ogenuséd mQP,e@L(K,y, les Gdreifafre@l koxy and R5 and R6 are either each

hydr ogen, C,-C4-al kyl, C, -C4-al koxy, or Cl-C4- al koxy-C,-C4-al kyl or R3 and
R6 together denote -(CH2)8- or -Q(CH2),O where sis 1to4 andt is 1 or
2. 27TNOVZQO3, I HEEP y be
prepared by roégx(c:lE:IB gﬁﬂgﬁ%x&i%ﬁngg%h%rﬁé ;V be I% r&%)eéf) gy&géfﬂm%ﬁgﬁgoﬁa i
as her ei mbrst for shejpreparation of kp@wn F@maowaiso@% Nxatlph]thfpﬂc ekat mbhy Esainples ne or
brom ne, h‘é\femlsgé cconpound of formula XVI1 as hereinbefore defined. The
reacti on na carried out using conventional procedures, for exanple

t hose descrlbed by Yoshi zaki et al, J. Med. Chem (1976), 19(9) 1138-42.
Where degi r C eactive rrie t at
any. appr SEriutl B REBMESV Al 80N of B35 b KFert Bt By Mothodf ok s W

sui t abl yumdefousbﬂprcpmem pﬁﬂalldnyawnrtohtp@unds R? m:hrrmwan:rouetmmgnom:rand

reaned ent ional rocedur e ro oup in
is pr otnnﬂ? %éﬂiémag'b e?l}(znfl ngsru%uﬁmtph}e:r eﬁ?‘flglgpﬁa}s WE $&£R?é%gﬁ‘§/é¥%"§tsépytl c
hydr ogen&lrgamic Symhbms . WsErneee, PLGPAl Wad, JohmowWilej & Soml IntiSetgndBdivienf i onal

pr ocedur g5, SUER, &%, L9sFoHsRloRgtalnar ter 1n the Exanples.

For example, compounds of formula XVII, where R? is hydrogen, may be prepared by

reducing an oxime of formula

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
XXTI 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



Conpounds of formula | in free, salt or solvate formare useful as 27 N3V 1003
phar maceuticals. Accordingly the invention also provides a conpound of
formula | in free, salt or solvate formfor use as a pharnaceutical. The
conpounds of formula | in free, salt or , olvate form hereinafter referred
to alternatively as "agents of the invention", have good 02- adrenoreceptor
agoni st activity. The 02 agonl st ﬁiﬂa\“ty onset of action and duration of
action of the agents of t he Ave )nmay =<x6&dled usi ng the guinea pig
tracheal stip in viige—a ccordi ng to the procedure ¥R A Col eman
and A T. Nials, J.Pharmacol. Met gf‘b 2‘}9)_,_&1) 71-86. The bi ndi ng
potency and selectivity for the(i‘s Yren relative to the

j 31- adrenaoreceptor can be measured by a classical filtration binding assay
accor di n§ithoa C?’ﬁBO‘ﬁﬁfbe%@amélaof Current Protocols in Pharmacol ogy

(S.J. Enna(editor-in-chi % Johr}gi Wley & Son, | n 1998), or by cAwW
determnation in cells xpr Si n(gPOZ r 0l1- adrenoceapgi, according to the
procedure of B. January et al, British J. Pharmacol. 123: 701- 711 (1998).
The agents of the invention commnly have a rapid onset of action and have
a prol ongdeire Rt |R'FuRé,tR3ﬁgndmtaroms h)e'tcmhefofc?xﬂeﬁaekt eTh¢ ﬁ:ﬁatlirﬂlhay bewﬁudldstm‘ t he
Exanpl es her ei nbel

nM havi nlb RIGYRET 8ﬁ§c"btf’ st“lglbﬁs H&Y‘IR ey #}uqeﬁ&)g%@%gle‘f g&’ cjlr.c‘{cgoé(r)ggt er

than 12 bauperatuedthall d¥] 108 eimigle foorh @086 120 ¢ e Thé &racﬁélﬁs%éaven?emﬁ@%&@ept or
relative to the 131- drenoreceptor from1l.5 to 500. For exanple, the

conpound&Ubit aiasHIselvent, for exampls ethanod, when the deaptiom temperatreanernvenientindi ng
pot enci eg t d
131 adr e‘ﬁ%‘?‘??g?)%%?ﬂ“%?%ﬁ?g;’gﬁ#?"w P b e S 0 Wik ol

0. 92/ 9. 5proaydyzs,jfop sxargplo 33 depcabedin O 6137600 Wicze Bf)an@R%?rcetrmeésddl

0. 012/0. R Beapl chave
T(50% tlalnclref§(| n Er’ﬁ\fﬁh%ﬁetsyag EQMLH&E? ém(i)ljrha\/l concen??r(}gﬁ ﬁlﬁy%gﬁg&wd%%g t?n 444
at 100nMprosaEeof amoaldasbrny> remplex toalysy, baspasmpleaisipgithe prascdpre deseribed by
tracheal gs b, Rol ﬁ&éﬁxndw"ga;.ﬁargi( PRAChén Q8. 1977 95&%4&3'3%} wgmgé% us |

contraction to eca maxi mim val de Ving regar
132 agonpbracedienc \ﬁqrsvpomlldé offpemuda ¥KIk ey baprepaiedas deseribed mawéfb}%@sm i n

the tr eai’g‘;g%'°%‘§‘aﬁf§’§‘i%ﬂgl td:cgﬁ'pé'ml'dg B bt LXK GEL 1900w (Lreﬁlx!l)at)g grc%){red by

activatio
known procedures.

Compounds of formula XVII where R? is alkyl, particularly methyl, and n is 1 may be
prepared by amination of the corresponding 2-alkyl-indan-1-one using ammonia and

K3FeCNg, e.g. by the procedure of Fornum and Carlson, Synthesis 1972, 191.

Compounds of formula XVII as hereinbefore defined where R, R®, R® and R are such that
the benzene ring to which they are attached is symmetrically substituted are novel, other
than the compounds where R*, R?, R®, R” and R* are each hydrogen, where R* and R are
methyl or methoxy when R?, R and R* are each hydrogen, and where R*, R” and R* are
hydrogen when R® and R® are each hydroxy, fluorine or chlorine. In particular, preferred
intermediates of formula XVII are novel where (i) R* and R” are each hydrogen and R® and
R® are either cach C,-Cy-alkyl, Cz-Cy-alkoxy, C;-C,-alkoxy-Cy-Cy-alkyl or R® and R®
together denote -(CH;)- or -O(CH.),O- where s is 1 to 4 and tis 1 or 2; or (ii) R* and R are
each Cp-Cs-alkyl or C;-Cy-atkoxy and R® and R® are either each hydrogen, Ci-Cq-alkyl, C;-
Ce-alkoxy and R’ and R® are either each hydrogen, C;-Cs-alkyl, C;-Cy-alkoxy, or Cy-Ce-
alkoxy-C;-C-alkyl or R® and R® together denote -(CH,),- or -O{CH_,),O- where s is 1 to 4
andtis 1 or 2.



adrenoreceptor. In view of their long acting selective 132 agonist 27 NKOV200)
activity, the agents of the invention are useful in the relaxation of
bronchial snooth nuscle and the relief of bronchoconstriction. Relief of
bronchoconstriction can be neasured in nodels such as the in vivo

pl et hysmogr aphy model s of Chong et al, ¥ Pharnacol . Toxi col . Met hods 1998,
39, 163-168, Hammel mann et al, Am J. Respir. Crit. Care Med., 1997, 156,
766- 775 and anal ogous nodel s. The agents of the invention are therefore

usef ul ier aifdea,tf Sl PK VD REL ddvel doipoandd Vm-iicﬁ'?ﬁﬂ?'t&rﬁ&cﬁdrEcY"B¥§caq{1§ﬁa§§S
In view of e|r zggﬁ&yration of action, it is possible to admnister the

agent s oF°FW€“P o8 once-a-day in the treatment of such diseases. In
anot her aspect, agents of the invention commonly exhibit characteristics
indicating a |l ow i ncidence of side effects commonly encountered with 132
agoni sts such as tachycardhd,—tICGOoT—dladl r est | edO¥ss, such agents
accordingly being suitable for use in on demand (rescue) treatnent as well
as prophylactic treatment of obstructive or inflammatory airways di seases.

Treat mentgjobe godi §§ﬁ&€1nb£¥oﬁ§c?c?if1?@98§}iﬁi Kt ﬁa hQYo‘?Htﬁr%rachhtignﬁé’ pgptomatic

or prophylactic treatnent truct rways di seases to
whi ch t hérpmiewith i qpmpeting of fcgnaq!mXVﬂaablhermnhcfmd defastlh nlﬁ)caﬁaqmbatrmyebe type

or gene5| pngrinsic  (Hon-a tri

(allerg ?rrlcﬁﬁ}'llfgklggrcglgi}[cﬁgn &go rﬁ?mef exafy plc lrht% %e Cri ueL&E}JH ri‘? g‘bﬁﬁb%t ari',sj .
enbraC|n@dmiéétnem97éﬁIQUbiEEmeﬁze.g. of Iess than 4 or 5 years of age,
exhibiting wheezi ng synptons and di agnosed or di agnosabl e as "wheezy
infants", an established patient category of mmjor nedical concern and now
of ten i d&¥her denkcdsthemotpttmﬂof&ﬁ&d@&ﬁ%grbﬁp @iaydichitiedhas at ast Ap@opeiste ( For
convenience thh§ ﬁarticu ar q@ﬁhn&tic condition.s referred

“wheezy- I iPaHt "8 PRAT OROCSF<<prlSE RS TEUIIBE R1R 1S CHESPlY An HSéfdtCPa‘é&fweﬂ?ﬁw thet hma
WI | | be eawiadnastbdintroddesieshds rEﬁﬁWlﬁ‘sYng)fonvé‘rﬁMﬂﬁl ﬁryﬁc@ifuréiﬂm{&ﬂﬁipﬂé} wiehack,

.g. of a he ast hmati ¢ ;ar bronchocopstrjctor ﬁ ack nprovenent in |ung
funct i ond YAFgRy RS QUR 11y Fvi/é%"t?&‘r"ﬁ@?)’r"e ezr\greyps the aﬁaymrani)f E&ROYsd bYevi denced
by reducestalyeig hiyd @gemrdtiondh thd ﬁl@fcnc@yﬁmllﬁﬂﬁhi &n ENREAPYsing cnveh8RAPY for or
intended to restrict or abor omatjic_att ck when it occurs, for

exanpl e BFRGedpiss| SHMWT% "fc €5 Wdbe EXyrefss-or bronchodil atory.
Prophyl actic benefit in asthna may

Compounds of formula I in free, salt or solvate form are useful as pharmaceuticals.
Accordingly the invention also provides a compound of formula I in free, salt or solvate
form for use as a pharmaceutical. The compounds of formula I in free, salt or solvate form,
hereinafter referred to alternatively as “agents of the invention”, have good B2-

l adrenoreceptor agonist activity. The B2 agonist activity, onset of action and duration of
action of the agents of the invention may be tested using the guinea pig tracheal stip in vitro
assay according to the procedure of R.A. Coleman and A.T. Nials, J.Pharmacol. Methods
(1989), 21(1), 71-86. The binding potency and selectivity for the B2-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.].Enna(editor-in-chief) et al, John
Wiley & Son, Inc, 1998), or by cAMP determination in cells expressing B2- or B1-

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 B2-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



in particular be apparent in subjects prone to "norning dipping". I\/tgr'pngnm[][]g
di pping" is a recognised asthmatic syndronme, common to a substanti al
percentage of asthmatics and characterised by asthna attack, e.g. between
the hours of about 4 to 6 am i.e. at a tinme normally substantially

di stant form any previously adm nistered synptomatic asthma therapy. O her

i nf | anmat or, obstructive_ai rways, di se conditions to which the
present ﬂ%}éﬁtll grireatery, ﬁ!‘ﬂ%g‘BP@ %/?ﬂ:h‘t}’ alaaanns seledpyiten %’61‘1}/5@@ stress
syndrome a@é‘ﬁ@ﬁ% o Pt tlePéﬁ{]H&Eehé!r%cegﬁrrﬂr SHnYs &F 5 ¥, rﬁéﬁ%?taﬁi.k) egge (COPD or

COAD), including chronic bronchitis, yspnea associ ate érevm t h,
errphysemstpnmsum of Basurplacie 2bag §,00) 8027 aind M}hﬂve [M/aﬁi Bbhﬁtdlmg potesiass equent

to other dru her in .artic.ula ot her. inhal e rug therapy. The
nvent | ofSeEt 85 ¥R pesmhiaen ysalls PRsrvaRS? 1St BB iorianat over

type or Qgﬁ}@s%h&d Hmsu%mgs ([39/&) ’(1an@£ 0.84/8001 88,1 SRIAGF/Rls, 0 GoRIPY!S,

chronic or I noi d bronc her i nfiammatory or obsftructive

i Tvmys 014000 045 4hnehOOHE O cspestivilr e faompaumcs el Briroalss &, 417 Pde
pneumcoahafzb%ac@&gd‘bﬂ ARG il O WFRROY o %R%Bhé%ﬂﬁ!am{’ 2CAB0dM. 4410

| ungs, frequentl ccohpani y al'rways obstruction chronic or
acute, aﬁﬂlo@dﬂagll)neuobM amh2Et adl OnMh a¢saedtively ol tfalgmrsr)amtmﬁmabsxep type or
genesi s, I ) I t S| st05|s

ohal i Cosagsgf;,b‘?ﬂ%r@g}ﬁs(?‘?gs Jg%(ﬂ% fgr1nﬁ|bwgrp9fséo%fra§t%nkvo%%9ay £ dS(ﬁ?s SSIltISl osi s

Havi ng r egarrdumovafieei r 02 agoni st activity, the agents of the I nvention are
al so useful in the treatnment of a condition requiring relaxation of snpoth
nmuscl e of the uterus or vascular system They are thus useful for the
prevent i biaving rapdre\to ahdiOpe ﬁ)éorﬁ)d’taﬁf&htﬂ thelagbakibf fhaiifentibn ap RgABREY: usthiry are
al so useful in the treatnment of chronic and acute urticaria, psorjasis,

al | er gi chegHameRy feflaewongfew mibishas prrygnted gpalley ai%%wev%gf the B27N\0V2003

17 The aQS&Bé;c@Ept&Peln'ﬂék@BH}ﬁﬂ lﬁéf mggel%ﬁgphbgonc b%?g?géégfsu%qwts for

use in conjunction wth anti-i
subst ancHwengier afecuskfat inthe mel@mmmmééxmhtal srhoofd)bsus‘:lscﬂud\xbc odlicf off | ammat ory

ai rways gisRfs ﬁ%@naﬁe hiG%s %rSEﬁﬂlE&&ﬁﬁﬁnQﬁE?ﬁ P Qdufed Fn%od&mm' e

potentlators of therapeutic activit such dr rugs or as a nea

r educi ngin vizg @lmbdmw@wmg)dﬂs qjdl}@mg ekl _ElPdierradq‘Ob&'bslco!f M«demdaﬂﬂ?@s 39,An

agent of 1504 gk MERT B2 dIBY% A2 m. J. Respir. Crit. Care Med., 1997, 156, 766-775 and
analogous models. The agents of the invention are therefore useful in the treatment of
obstructive or inflammatory airways diseases. In view of their long duration of action, it is
possible to administer the agents of the invention once-a-day in the treatment of such
diseases. In another aspect, agents of the invention commonly exhibit characteristics

. indicating a low incidence of side effects 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 in accordance with the invention may be symptomatic or
prophylactic treatment. Inflammatory or obstructive airways diseases to which the present
invention is 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 5 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



m xed with the anti-inflammtory or bronchodilatory drug in a fixed 127N[]VZBE]3
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simul taneously with or after the anti-inflammatory or bronchodilatory

drug. Such anti-inflammatory drugs include steroids, in particular
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hyperreactivity consequent to other drug therapy, in particular other inhaled drug therapy.
The invention is also applicable to the treatment of bronchitis of whatever type or genesis
including, e.g., acute, arachidic, catarrhal, croupus, chronic or phthinoid bronchitis.

Further inflammatory or obstructive airways diseases to which the present invention is
applicable include pneumoconiosis (an inflammatory, commonly occupational, disease of
the lungs, frequently accompanied by airways obstruction, whether chronic or acute, and
occasioned by repeated inhalation of dusts) of whatever type or genesis, including, for
example, aluminosis, anthracosis, asbestosis, chalicosis, ptilosis, siderosis, silicosis, tabacosis

and byssinosis.

Having regard to their f2 agonist activity, the agents of the invention are also useful in the
treatment of a condition requiring relaxation of smooth muscle of the uterus 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, psoriasis,

allergic conjunctivitis, actinitis, hay fever, and mastocytosis.
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creans, ointnents, gels or transdermal delivery systens, e.g. patches.
Conpositions for inhalation may conprise aerosol or other atom zable
formul ati ons or dry powder formulations._ The invention also includes (A a
compound of formula | as hereinbefore déscribed in free form or a

phar nace%calrlr% ? ceptabl e salt or solvate thereof, in inhalable form (B)
an i nhal‘a6P&“He8 Yﬁ““é’&r‘?‘ﬁ‘fi‘é‘i’ MRy fil gsgogh %Wﬁﬁ&eqthquﬂﬁ%ﬂd{?ﬂ@mﬁ?%

t oget her witH dhtRinfRRMATBEEH ma&ﬁdauaﬁmee}@bdugs&ﬁ&g Ilfarmmaﬂmach@akﬁmreﬁf g (O
a phar rracgutlcal product conprising such a conpound in 1'nhalable formin
associ at PEHI YR o inflamaatery sirwars\discases saeh as(thpseanentioned hereioheloes; fere

cont ai ni Bgasipte Bs PoRARBRINEE ﬂh@rap@md bRy bPLT, éimgéacg% SRBLOUL LA
practising t e i nvention wl course” vary ing, or exarrpf]%

the part Feigd deseing anoqe@na:lélciereéfa@tedf such@lrwsfebatagﬁesmfrtbd:mnmm@anbde of
adm ni st £aLiPRithliRe 2SENET. | tion by

i nhal ation ar eltoft tae or %mat? 1’&11‘%[3%0 C%ﬂaééggﬁ?gqﬁﬁaeﬁﬁﬁ r}}ll%ﬁﬁﬁé?

i || ust r ace@peytiemer ftondyold admimistarpd Wara@nﬂmﬁmdslmsmemslx hmhlixalﬁtptds are
prepar ed,as. t.h

hydr ochl 8??3{ Mﬁk@%\%%# |m3n n&rﬁgdl%tt&@]qm% ‘?Eh % 4 amfnﬁl m(ml{'e Stermdzi’none
1, 2- Di et hypartaulanglucd@ricagrerdids @qhmlbudam:dtr bq:nlamr;thasohd: drundao@eov g, 74.6

mol ) ar p oAI n ntrorrethane(75
m) overﬁ’f%'?e %&%ﬂc%g% eacrﬁc rcccP g(frn By s lgfi? ?ﬂzb&@ﬁg? %SWPf RS St ure for 2
hours, afemnirelai Shcly Brog:cbebd:lant@ryairdgshﬁcludtammhoﬁm:glatoednﬁmbﬁiatimccagam,dnar e

added. Se xtr cted th.ether, and he cpnbi ned organic
phases eEergggﬁg&gtrgﬁ%beﬁa" L and” r%‘?m'rnvrfrgﬁ"%qzﬂ’gjotﬁgr%’éwtb ‘W'EP organi ¢ phase
i s furt h€ombiredionsd ofiagdntact the atvednmham&aado;dsrm:gnlesmsad; for bxdinple,, 1nali\d

o) Ay ool bEOPR 8 el SRS SochRay PR dingoanol ydenimasphe ieTiomand'
CH2); 2. &%@H]inqgic@ﬂ%lﬁ&)uscéhrﬁc fgehlrs drrdopiiye. reRipefraigahis@inad- be2usdd Cfbr

hydr o- 5, et.h e | oro-] - (3, 4:di et hyl phenyl) -

1- propangnqmtlién i rc?tglcapgfgagﬂvgﬁof’r?agbc“fﬂflycD‘ﬁjé)i)nt rated sul phuric acid and
heated to 90 C for 4 hours. The reaction m xture is cooled, ice (70 g) is
?gsg? | gpn\cli\alat hl%&% LS 3he Ponlzjgtcgu(ljgr,]t & érrnasae%E Fr]g.rcxgt\llgnca 50 p}0Q1 cg lalflr?eteod org?h organi c

treatment of an obstructive or inflammatory airways discase which comprises administering

to a subject, particularly a human subject, in need thereof a compound of formula I, or a
pharmaceutically acceptable salt or solvate thereof, as hereinbefore described. In another
aspect, the invention provides a compound of formula I, or a pharmaceutically acceptable
salt or solvate thercof, as hereinbefore described for use in the preparation of a medicament

for the treatment of an obstructive or inflammatory airways disease.

The agents of the invention may be administered by any appropriate route, e.g. orally, for
example in the form of a tablet or capsule; parenterally, for example intravenously; topically
to the skin, for example in the treatment of psoriasis; intranasally, for example in the
treatment of hay fever; or, preferably, by inhalation, particularly in the treatment of

obstructive or inflammatory airways diseases.

In a further aspect, the invention also provides a pharmaceutical composition comprising a
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 in the galenic art. Thus oral dosage forms may include tablets and
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treated with activated charcoal and magnesium suphate. After fi ItraZi &W
the solvent is renoved in vacuo. The product is purified by flash colum
chromat ography (silica, hexane / ethylacetate 10:1), and further
crystallised in hexane 1H NMR (CDC13) 'hpm 7.6 (1H, s, Ar); 7.3 (1H d,
Ar); 3.1 (2H mF RBF 2.7 (6H in, CH2+CH2CH3); 12(6H m CH3).
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are prepared as follows:

Intermediate 1 - 5,6-Diethyl-inden-2-vlamine hvdrochloride

Preparation 1 - 3-chloro-1-(3,4-diethylphenyl)- 1-propanone

1,2-Diethylbenzene (10.9 g, 74.6 mmol) and propionyl chloride (9.7 g, 74.6 mmol) are
added dropwise to AlCl; (22.3 g, 167.8 mmol) in nitromethane (75 mL) over 30 min. The
reaction mixture is stirred at room temperature for 2 hours, after which 70 g of ice and 14
mL concentrated sulphuric acid are added. The aqueous phase is extracted with ether, and
the combined organic phases extracted with 2N HCI and saturated aqueous NaCl. The
organic phase is further treated with activated charcoal, magnesium sulphate, and filtered,
and the solvent removed #1 vacuo.

1H-NMR (CDCl) 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, CHa); 2.8 (4H, q, CH,CH3); 1.2 (6H, m, CH,).

Preparation 2 - 2,3-dihydro-$,6-dicthyl-1H-inden-1-one
3-chloro-1-(3,4-diethylphenyl)- 1-propanone (15.5 g) is 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 is washed



R3 being hydrogen and n being 1 for all conpounds. Internediate R4 RYF REIWHAN
2 CH3CH2 HH CH3CH2 2 7 NOV 2903 20 3H (CH2)4-H 4H—QCH_2) 20-H 5HCH3( CH2) 3
CH3( CH2) 3H 6HCH3( CH2) 2 CH3( CH2) 2H 7HCH3O CH3OH Intermediate 2 : ES + MS mic
(MH) : 204 Internediate 3 : 1H—NI\/R (d6 f[_){I\/BO) ppm 8.1 (3H, bd s, NH3); 6.9
(2H s, Ar): 3.9 (1H bd s, : (2f, dd, CH2); 2.8 (2H, dd, CH2): 2.7
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d6- DVBSOCHRRCH,E8HR);(13H(6MdmsCHMB) , 6.9 (2H, s, HAr), 3.9 (1H bd m
E:HN), 3.0)7: (6H, 23, CHSO)( 3.2 (2H, dd, CH2), 2.9 (2H, dd, CH2). Internediate
8 - 2-(Tri fI uor oacet yl am no) - S, 6-bi s(rret hoxynet hyl )i ndane According to the

procedur Brephr ngussgtpath A-dise 20 (1993)) a solution of
avai | abl e ut ne g, 11.5 mmmol) in

i T ogen2aebig e etk HrigasmAwed ( & Bowmallin mebaidl i mider bmupinmoger
and 8 Sl at o R B B b pOpL e RS R df o e
(470 ng, concgmraied HClpir‘iéfpiaan Affreo hholut,ttbe atattien prbmc@m e rod%@ nEfpcratikd g G ;
Lei by, Jﬁ;efﬂrgéfplphtgﬂrdﬂ}ct A% off, w W2, 3883i8 % e+ 8d methano! and dried.
1H-NMR (d6-DMSO) ppm: 12.6 (1H, s, OH); 7.4 (1H, s, Ar); 7.3 (1H, d, Ar); 3.6 (2H, s,
CH,); 2.6 (4H, m, CH,CH,); 1.1 (6H, m, CHa).

Preparation 4 - 5,6-Diethyl-indan-2-ylamine hydrochloride

5,6-Diethyl- 3-oxime-1H-indene-1,2(3H)-dione (4.5 g) is added to a mixture of acetic acid
(150 mL), and concentrated sulphuric acid (4.5 mL). Pd/C $% (1.5 g) is added, the reaction
mixture degassed with nitrogen, and hydrogenated for 5 hours. The catalyst is then removed
by filtration, the pH brought to pH 10 with 4M NaOH, and the solution extracted with

chloroform. The organic phase is dried with magnesium sulphate, and the solvent removed

in vacuo. The residue is redisolved in a minimum amount of ether, and HCI saturated ether
added. The white precipitate is filtered and dried to yicld the HCJ salt of 5,6-diethyl-indan-
2-ylamine, a compound of formula XVI where R*, R* and R” are H, R® and R® are each
CH,CH,-, R* is hydrogen and n is 1.

1H-NMR (d6-DMSO) ppm: 8.7 (3H, bd s, NH;); 7.3 (2H, s, Ar); 4.2 (1H, bd s, CH); 3.5
(2H, dd, CH;); 3.3 (2H, dd, CHy); 2.8 (4H, q, CH,CH.); 1.4 (6H, t, CHs).

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 X VII 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,




ni t rogen- degassed ethanol (2 n) are added in portions over 2 hours.?Z TV 2003
mxture is stirred wunder nitrogen at 80C for a further 3 hours. The
solvent is renoved under vacuo and the residue is purified by flash
chromat ography on silica gel, eluting éh hexane/ et hyl acetate (2:1)
" H NVR ( CDC13) ppm 2 9 (2H, dd), 3. 35W|f H, dd), 3.45 (6H, s), 4.57 (4H,
s), 4.85 (1H, , 4n)(é‘élH br s), 7 (2H, s). Inte diate 9 -
2- Ani no- 56- bi & rret hox h 1 indane” 2003 21 A sotution of potassium
hydr oxi de (15@ ng, 2.60HMmmDI) in V\KD(Q]H;Q:@)S m) is adged to a solution of
2-(trifluoroacgetyl am no)-S, 6- tgg]&rret oxYyl neéhyl )indane (240 ng, 0.75 mmol)
in nmethanol (3 nL) and*the m CElhs HdddCat refifdx for 2.5 hours. The
solvent was genoved i ngvacuo @agcHge rmg]@gz s partjqti oned between
aqueous sodi um hydroxide (10 nL and et hgngi acetate (20 LL). The organic
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extract is dried (I\/gSO41){ and t hETkH! vent Or emoved ¥In vacuo to | eave the
product as a dark oil. "HHNMR (CDCl 3) ppm 2.60 (2H, dd), 3.10 (2H, dd),
3.33 (6H s), 3.75 (1H, 4. 42 (4H s), 7.17 (2H, s). Internediate 10 -
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formul a RFoey St ERTRIBETASOP pEM, Tt 1 MR8 (], o B0 da,
hydr ogen CHm)tdl R ndd, /EHAy 2.5 d4idht, 2EThipdyoS (281, drdepdHe) 1115&5 (4H o, G i)y B4
anal ogou tﬂé%{ét%’e% (aéffé L air ation of Internediate 10. ES+MS

m e( VH )
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0.9 (6H, t, CHs,).

Intermediate 7 : 1H-NMR (d6-DMSO) ppm: 8.3 (3H, bd s, NH,), 6.9 (2H, s, H-Ar), 3.9
(1H, bd m, CHN), 3.7 (6H, s, CH;0), 3.2 (2H, dd, CH,), 2.9 (2H, dd, CH,).

Intermediate 8 - 2-(Trifluoroacetylamino)-5,6-bis{methoxymethyl)indane

According to the procedure of Magnus et.gl (Tetrabed. Lett., 34, 23-26 (1993)) a solution of
commercially available 1,4-dimethoxy-2-butyne {1.32 g, 11.5 mmol) in nitrogen-degassed
ethanol is hecated to 80°C with stirring under a nitrogen atmosphere.
Tris(triphenylphosphine)rhodium chloride (64 mg, 0.07 mmol) and a solution of 2,2,2-
trifluoro-N-[1-(2-propynyl)-3-butynyl}-acetamide (470 mg, 2.32 mmol; prepared from
literature procedure: Romero, Arthur G.; Leiby, Jeffrey A PCT Int. Appl. WO 9623760) in
nitrogen-degassed ethanol (2 ml) are added in portions over 2 hours. The mixture is stirred
under nitrogen at 80°C for a further 3 hours. The solvent is removed under vacuo and the
residue is purified by flash chromatography on silica gel, eluting with hexane/ethyl acetate
(2:1)

"H-NMR (CDCl) ppm: 2.9 (2H, dd), 3.35 (2H, dd), 3.45 (6H, s), 4.57 (4H, s), 4.85 (1H,
m), 6.4 (1H, br s}, 7.30 (2H, s).

Intermediate 9 - 2-Amino-5,6-bis(methoxymethyllindane



al (T.-C. Wang, Y.-L. Chen, K -H Lee, C.-C |lzeng Synthesis 1997, &7-¥¥.200
"H- NWVR (d4-CH3OH) 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 1 H quinolin-2-one Benzyl
brom de (1.28 nlL) is added to a suspensjon of potassium carbonate (2.98 Q)
in a solution of 8-hydroxy-3- rrethyl-ll—lg]qw noI|n 2-one (1 26 g) in acetone
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benzyl oxy213 aﬁ'étqﬁlwla&qmta&%mm nThe ergénmxgag)ls dried Q\dﬁgmaaéébeﬁ%vemls% g) in

aceti c agéfovedlig vikio l%tlca{v@Qm BI%HH&raétaLHa‘?k ojfine reaction mxture is stirred
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Intermediate 11

This compound of formula XVII where Ar is a group of formula IIT, R¥, R** and R* are
hydrogen, R? R? R* and R” are hydrogen, and R® and R® are each methoxy, is 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 is 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

Benzyl bromide (1.28 mlL) 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) in acetone (36 mL) at room
temperature. The reaction mixture is 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).



6.95 (d, 1H, 7.09-7.20 (m 1H), 7.21-7.26 (m 2H), 7.31-7.43 (m 4H} 7 NOYEEn
(s, 1H), 9.20 (s, 1H). 8-B enzyl oxy-3-nethyl -5-oxiranyl -1 H quinolin-2-one
To 8-benzyl oxy-3-net hyl - 5-vi nyl - 1H qui nol i n-2-one (300 ng) is added to a
0.1Msolution of dinmethyldioxirane in acetone (12.4 nl). After stirring at
roomtenperature for 2 hours, the solvéht is renoved in vacuo to yield the
product. 'H NWR (CDC13) ppm 2.23 (s, 3H), 2.77-2.81 (m 1H), 3.18-3.23 (m
1H, 4.17-4.21 (m 1H), 5.18 (s, 2H), 6.91 (d, 1H), 7.01 (d, 1H), 7.93 (s,

1H), 9. 1@ Bézyikh)-s- IBW-mtﬁythll-FﬁmnoﬁnE% to -S- 2- 5 6-dieth |-indan-2-

lamno -1-h dio “eth 1 -3- H qui nol i n-2-one A sol ution of

| nt er medifascdution pEbromgpe Khi g i6- adcte:temd {2i mblin addeg da:npwesc (tciz@olmrg)m ioh 8DVBO
(1.5 nl) Ql ven in vacuo,
tna the SeiIER-Shail it EalBiF 2 Sne 1R ofe s int Shlecd Ry SERPY P en helff g
wi t h 10%({ 2 nHanokodm tanmpindtoro Tt haiogon aﬂmm&rasamaanwmp@dmrerﬁm) ppm

15.96, 1 14 20. 77,, 53. 82, 67.33,_7 2 09,,.118, 98,
121. 73, ﬁvapfﬁtdrigf 16251“52“‘% ‘i*f"‘“’f%""é?ff (5,41 43 and cth acgpate %wsz

137. 64,h }:Aﬂa(&ﬁ),g alfiothed 2 x oth. @E}zl abﬂhlﬁ:‘(ﬁ'&m)aﬂ:@m&jﬁacd organic extracts are dried over

- 8- Met hoxynet hox r -1.H qui nolin-2-pne ., . .
BT ov RO SRR e v JIHEh bl b AmArOe At e flict 6t Hleing BitBaur o
of Vng @t% mithdnbl ildicMapgnetiand.. Chen, K -H. Lee, C.-C. 1zeng Synthesis

1o oAb SISO PR 20 sl inaly B b Ay 580 (5

H- qui nol iti; ZHYRIA(s4384) SR8 4, apm)of hydrobromic acid in acetic acid (324 L)
i s added dropwi se to a solution of 8-hydroxy-6-nethyl-I|H quinolin-2-one
(316 ng) in dinethylsul phoxide (9 n.) at room tenperature. The reaction

m Xt ur e igSBaiziIo¥e3-meth I_gag,i@g Jj]ﬂpj% @t roomterrperature and the
sol vent renéoi\ftdm?ﬁ vacZo Y &lﬁn n d% pm 2.33 (s, 3H), 6.58 (d, 1H),
=

6.92 (s, Paligdiug tggk(s&nphﬂ)ylplmphpqc)(go mg) is added to a solution of 8-benzyloxy-5-
bromo-3-methyl-1H-quinolin-2-one (239 mg} and tributylvinyltin (203 pL) in toluene (7

mL) at room temperature. The reaction mixture is heated for 2 hours at 100 °C, cooled to
room temperature, evaporated and the product purified by flash column chromatography on
silica gel, eluting with 2% ethyl acetate in dichloromethane.

'H-NMR (CDCl;) ppm: 2.24 (s, 3H), 5.18 (s, 2H), 5.32-5.39 (m, 1H), 5.61-5.68 (m, 1H),
6.95 (d, 1H}, 7.09-7.20 (m, 1H), 7.21-7.26 (m, 2H), 7.31-7.43 {m, 4H), 7.89 (s, 1H), 9.20
(s, TH).

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

To 8-benzyloxy-3-methyl-5 ;vinyi-lH—quinolin-Z-onc (300 mg) is added to a 0.1M solution
of dimethyldioxirane in acctone (12.4 mL). After stirring at room temperature for 2 hours,
the solvent is removed i vacwuo to yield the product.

'H-NMR (CDCls) ppm: 2.23 (s, 3H), 2.77-2.81 (m, 1H), 3.18-3.23 (m, 1H), 4.17-4.21 (m,
1H), 5.18 (s, 2H), 6.91 (d, 1H), 7.01 (d, 1H), 7.93 (s, 1H), 9.10 (s, 1H).

Intermediate 13 - 8-Benzyloxy-5-[2-(5,6-diethyl-indan-2-vlamino)-1-hydroxy-cthyl]-3-

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

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

dichloromethane.



1H), 10.67 (s, br, 1H). 5-Brono- 8- net hoxymet hoxy- 6- net hyl -1 H qui nol 2 A-N8V 2003
-one Met hoxynet hyl chloride (410 L) was added to a suspension of potassium

carbonate (1.24 g¢g) in a solution of

5- br ono- 8- hydr oxy- 6- met hyl - | H- qui nol i n-2-one (480 ng) in dinethylformam de
(9 nL) at 0 C. The reaction mixture is §%|rred for 18 hours at room

t enper at y filtered, the solvent renoved in vacuo, and the ﬁr oduct
purified {ErN (§4- %IdiQﬁhpEmrbhﬁﬁobfrhﬂ)r%ﬁ%%ﬂm 833868988 ABhGT M Bh 2%

met hanol i 0 n 6

115. 78, 1111% O?Qqh?% ggi bgi‘zg‘)‘sé‘(‘)zl%%% ?91'?3@17‘ ?6%7g§1 fiil%‘s‘s?%l

8- Met hox}ﬁé’t%ﬂﬁ@—f’wéﬂh%ﬂéﬁ‘whyl 1 H-qU| noI i n-2-one

Bi s- (tri phenyl phosphi ne)pall adium (11) chloride (98 ng) is added to a
sol ution of S- brorm 8- rret hoxyrret hoxy 6- met hyl - | H-qw nohn 2-one (410 ng)
and tri bdmtgtng 4-BAER it GmE iy i iramgl A é ;

Th “is. heated for 24
evapor at éﬁgﬂrgx% %?Ekﬂ%l?%'ﬁ%feé? Lfra‘%‘é‘%%f%ﬁ%%%v%@ {Gro by Fane o
el uting with- Q"/W?{thﬁﬂmCheﬂ Idlpmw@:mm;i fhgmrahmmga) ). ppm 2.19 (s,

3H), 3.41 (s,.3 5.18 (d, 1H), 6.52 (d, 1H),
6H233 6. eéH(Wliltgé -DVie) prm: A8 (s ?@56 é‘?j (d, 6439181@ 6?9)(8 HNOVEds 24
8- Met hoxyppt hoxy- 6- et hyl - 5-oxi ranyl -1 H-quinolin-2-one is obtained from 8-
met hoxynet hoxy- 6- met hyl - 5-vinyl -1 H quinolin-2-one (186 ng) according to
the | ast step of the procedure for Internediate 12. 'H NVR (CDC13) ppm

2.38 § 3 1H), 3.43 (s, 3H),

3.97- 51801 mc?s dé”égs'%'ﬁm”%ﬁg{q‘é ‘%@1%3@ 1y 6H298 (s, 1I(—I)S, 8.H)22 (d, 1H),
9.09 (s, Am;% sldilhtm*rrrddwalhﬂ)rﬂ)ﬁuc 4R inlackde hﬁd\@mqﬁyiﬁadﬂcﬁrd@ﬂhei@ytda@odhﬁame,

S prepar ceor di e rocedur f R. Hett, et al, .Tetrahedron Lett.
2057y SE B RO e e B R BG GH 528 e in Bnckafion e d AL 4 2P

ui nol i n- Eerm‘feaﬁxBeﬂﬁ)tEﬂmyﬁnfvmﬁ((u@ isdr1otVedk®stahd fdHYIS itys &t oy tethperature and

H qui nol i o lone ‘)dz met hyl - CBS- oxazaborol i dine, 1Min toluene (0.30nL,
0. 30rrrm|)t § ONVERG £ d’r"?/“c'f’ﬁE (tetrahydrofuran) (10nL) in an oven dried

flask. BlHawet {s-DaMdeppm:1VE3 1, 3HE 6.58 (d, 1H), 6.92 (s, 1H), 8.03 (d, 1H), 10.44 (s,
1H), 10.67 (s, br, 1H).

5-Bromo-8-methoxymethoxy-6-methyl-1H-quinolin-2-one

Methoxymethyl chloride (410 pL) was added to a suspension of potassium carbonate (1.24
g) in a solution of 5-bromo-8-hydroxy-6-methyl-1H-quinolin-2-one {480 mg) in
dimethylformamide (9 mL) at 0 °C. The reaction mixture is stirred 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.
PC-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 (IT) chloride {98 mg) is added to a solution of 5-bromo-8-
methoxy methoxy-6-methyl-1H-quinolin-2-one {410 mg)} and tributylvinyltin (603 pL) in
dimethylformamide (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 in dichloromethane.

"H-NMR (CDCls) 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).



(3.05nL) is then added dropwi se and the solution is stirred at roomy 7 Noy 2003
tenperature for 15 mnutes and then cooled to OC

8- Benzyl oxy-5-chl oroacetyl - | H qui nol i n-2-one (1.00g), prepared as
described in W95/25104, is then added in small portions over a period of
30 mnutes. The reaction mxture is sté4red at 0C. The reaction is shown
to be conplete by TLC (thin |ayer chromatography) after 15 m nutes. The
reaction mxture is quenched with nethanol (1nlL), the solvent is renoved

i N vacuo gg idue is partitiaoned between 0.2M H2 00n) and
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EII_ SE: gg?{rﬁ%g%ﬁé{ccor}%}nhgaig?h lzagt' s%epRcEf the 8r'0%9-31ire gosr I%fc?xhgiigtgzlgl. oxy-S-oxiranyl -1
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di ssol vegsgy acet gne ﬁTZOrrL). ( .58% i s_added and the reaction

m xture Ps reflifedDhirhe] (e2ED; R0 ({68 (.0 he8 281 Bk 0P GLdhfter 18
hours. The solvent is renpoved in vacuo and the residue is partitioned

bet ween et hyl acetate (100nm.) and _water (100nmL). The organic |layer is
dried ovinteimegiste 15; (R)ei-lgbenagloxyrd-nispphanyl)ioxirpraninprapared gecording Ththepr oduct
'S tri tupab@BuroUH) Meld) TR on ekt @069 280k 1,BLC (silica,

di chl or o%et ha?fec / et hanol’ 25:1 R T cogg?.)’gggi)’ﬁlg&%glol -35 25 Internedi ate 17
- 6.7 89-Tetrahydro-5H benzocycl ohept en-7-yl am ne Benzyl --(6, 7,

8, 9-t et r phy gLk Re e zi find - FRdi Ain-2-

5,6, 8, 9- ;1 - Seeifapt] : 2Bhd benzyl am ne (2.00g)
are dissolved in ethanol (SOr). A catalytic anount of 10% pal | adi um on
char coal gi !Q% | <@ g reaction m xture Js.pl,aced under an at nosphere
of hydrogeﬁ;]e. ggr‘sgz@ﬁtgﬁorﬁ"l ﬁﬁﬁérrggygmgpilﬁ85’“05$'2F9'}°. The reaction is shown
to be coffi2emethylCBEGxatdbetoltlind)AM fn tolliee (RB@NI.S0.30mndal) it addedl toafrf TR t he

EIEN ST T e s
6, 7, 8, 9- (205 mhydnheibitidrdrizopyict afbiHeablufioylivdirAd at room temperature for 15
Benzyl - (6,7,8,9-%etrahydro- bgnzocycl o ten-7-y -am'ne(2.803} s

i ssol el fad ﬁﬁﬂ&?glgfiéfoﬁﬁ- s Ye%ﬁﬁaﬁfﬁafwlaf%awr@@@&-@& B5P%di ng a
cat al yt i prepamddnis defcrib@dtin W(O95/25104, is then added in small portions over a period of 30

minutes. The reaction mixture is stirred at 0°C. The reaction is shown to be complete by

TLC (thin layer chromatography) after 15 minutes. The reaction mixture is quenched with
methanol (1mL), the solvent is removed ## vacko and the residue is partitioned between
0.2M H50, (100mL) and CHCI, (100mL). The organic layer is dried over MgSQO,, filtered
and the solvent is removed in vacuo. Crystallised from ethyl acetate. TLC (silica,

dichloromethane / methanol 25:1 Ry = 0.30).

(S)-8-Benzyloxy-5-oxiranyl-1H-quinelin-2-one
8-Benzyloxy-5-((S)-2-chloro-1-hydroxy-cthyl}-1H-quinolin-2-one (0.55g) is dissolved in
acetone (20mL). K,COj; (0.58g) is added and the reaction mixture is refluxed. The reaction
is shown to be complete by TLC after 18 hours. The solvent is removed in vacwo 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 in vacuo. The product is triturated
with diethyl ether, filtcred and dried. TLC (silica, dichloromethane / methanol 25:1 Ry=
0.45).



pal | adi um on charcoal and placing the solution under an atnosphere ¢f N 03
hydr ogen. The reaction is shown to be conplete by TLC after 24 hou 57 01\{}%&
catalyst is filtered off and the solvent is renoved in vacuo. The product

is not purified further. TLC (silica, dichloronethane / nethanol 25:1 Rf =
0.15). Internediate 18 - Benzyl - (S, 6-di €t hyl -i ndan-2-yl | -ani ne

N- (5, 6- D|ethyl-|nd an- 2- yI -benzamde 5, 6 D|ethyl-|ndan 2-ylam ne (4. 109)

i s di SSORRAE 843 xdropiiiybepzony 7- B¢ hyl ami ne (2.41g) is
added. Benzoyl chI or| de (3 209) i's then added dropvm se and the reaction

m xture is stirred at roomtenperature. The reaction is shown to be
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Benzyl - (5 6-.di et. Di ethyl -i ndan- 2- ben mde
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THE (22. 521t )Thegedduien ivchda wriepongdere BpaLCedet lZ@ﬂhoEﬁsXmHé €atabyst is filteredd at
50C. The ffe%% hon ll s shown to.be co Iete by TLC af Ifer gourﬁ& T{].e
eact i onOHARSAF toIVEnt & eBRMES PrPackcr | PRSGRER ik ateR firthero Thgt eHlicg uom)
and extrae;taeﬁmhﬂmcdﬂa&thyllzf_ejmr (2 x 1SOrrL) The organic Iayer is dried
over MySH, filtered and the solvent is 27NOV2003 26 renpved in vacuo. The
product Is not purified further. TLC (silica, n-hexane | ethyl acetate 2:1
Rf 0. nggbnt&fammoajﬁ_b@gmqaoh 1er37,?mn|gﬁe4 bent lox -hen 1 -2- benz |- 5
6d|ethl-|n an- 2- -et hanol (R I[)

enzyl - ( SBerai-&n 2 Fcﬁféhl‘dl? %}%!jacwy@?hcpten -7-yl)-amine {2.80g) is dissolved in

- 1- (4- beﬂéi/lla%}’{ﬁmmﬂ) L84 aﬁmdaou%h@aairémwsytaaallng accqm,%%aat REgpa ed
fromlInternedi a (3 and I nternedi ate 33/ an anal ogous
pr ocedur Balasieman dbaeseal andiplacing élC(SS)UIQHBEﬁZWTD%WCSP{KZE (JSh rgget- AE- | ndan-
2-ylamn | i on
S shompezagﬁ%'h%qgger% tgbg)éhl]np ﬂlg @42112%5 ‘Ptﬁfé?ﬂ? Esuc]%erfas-ggﬁ:élﬁ?ﬁ ed by
fl ash Co$qjmt¢mgmpd)g¢@q§hy Thc product is not purified further. TLC (silica,

dichloromethane / methanol 25:1 Ry = 0.15).

Intermediate 18 - Benzyl-(5.6-diethyl-indan-2-yl}-amine

N-(5,6-Diethyl-indan-2-yl)-benzammde

5,6-Diethyl-indan-2-ylamine (4.10g) is dissolved in dichloromethane (DCM) (150ml) and
triethylamine (2.41g) is added. Benzoyl chloride (3.20g) is then added dropwise and the
reaction mixture is stirred at room temperature. The reaction is shown to be complete by
TLC after 1 hour. The solution is washed with 0.2M HCI (100ml.), water (100mL) and
brine (100mL). The organic layer is dried over MgSQ,, filtered and the solvent is removed i»
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) is dissolved in dry THF (100mL). Lithium
aluminium hydride, 1M in THF (22.52ml} is then added dropwise. The reaction mixture is
stirred at 50°C. The reaction is shown to be complete by TLC after 6 hours. The reaction
mixture is allowed to cool, poured slowly into ice-water (200mL) and extracted with diethy}
ether (2 x 150mL). The organic layer is dried over MgSO,, filtered and the solvent is



(silica, n-hexane / ethyl acetate 4:1). TLC (silica, n-hexane | ethyl? 7 N0QV 2003
acetate 4:1 Rf = 0.25).

(R) - 1- (3- Ami no- 4- benzyl oxy- phenyl ) - 2-[ benzyl - (5, 6-di et hyl -i ndan-2-yl ) -am no

] - et hanol

(R) - 2-[ Benzyl - (S, 6-di et hyl -i ndan- 2- yI ) - &fi no] - 1- ( 4- benzyl oxy- 3- ni t r o- phenyl

) - et hanol 3.,008) is ssolved in TH ) t.ol uene (50
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at nospherel Rf= B20).The reaction is shown to be conplete by TLC after 6
hours. The catalyst is filtered off and the solvent is renpbved in vacua.
The product is not purified further. TLC (silica, n-hexane / ethyl acetate
1:1 R =Inienf&liate hOL ‘ By
5 6-dieth |-i1.ndan-2- 1 - am noJ-et hanone
an- 2-y| ) amiaglethanol 4. henzyl oxy- 3- ni t r o- phenyl ) - et hanone

1- (4- Benzyl oxy- 3-ni tro-phenyl) - 2- brono- et hanone (2.008) (Prepared foll ow ng
procedure Hett, Robert; Fang n Kevin; Gao, Yun; Hong, Yaping; Butler,

Hal T.; KRk2- [melyﬁS 6-dm§lydl-m®me43 nm0]-“|1et41=bdmﬂnmyr3tm'tro-phmﬂy¢thzﬂ;l)
1125-112 t Trii et hyl L ne
(0.649) ?g): acjcgi C%}r‘? 8]91{:&’\/\3)&% e enzy %aﬁn @héhg) Y "‘EECW“)%‘? Egn(%gbgq
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b I T Th I d,th
oroducr. £aTashol 1 hykS 8ol T uindEa 23 i Bl S| Th featfion Bbiwhdo pe "
et hyl acemmpletcébleLC aﬁl:at( hohiscThe prodexisgufified by flashc@hath® cReomatodraphy0. 75) .

1- (3- Ani Sqoﬁ% y},)lg e &l,et-fhgﬁgﬁé ishexang f ethgbacerage 4:1 Ry = 0.25).

(5, 6-di e

2- [ benzyl - (S 6- d| et hyI -1 ndan 2 yI) am noj - 1- (4- benzyl oxy- 3-ni tro- phenyl) 2
7 NOV 20 IZZ et hano e ( anal o%_ Us. procedure to that used to
prepar e gmmn oxy-p enzyl—(S dtethyl—mdan—l—yl) amino]-ethanol

benzyl OXBR)PilEMELy)l (8 s[aammndﬁﬁa@mhﬁl 1= (uruiam@x)xk%m bRy edchane! in
Exanpl e he actlon IS shown to be conp after 48 hours.

The cat aﬁy%‘%g) |l%dlf~‘%°| Yegris d H §5 Oamlel atnﬁéohem (ﬁé’mL &cm vewqunt QbRIEY is The

product h&deﬂtarnufthe%lhuoﬁ lsas%klreaq}nu@%&mmaymgBﬁHhYIhe(r%aédoﬁqs s esme
et hyl acetate 4:1). TLC (silica, n-hexane / eth yf acetate 2:1 0.70).

1H NVR [ €S 3tc by gr hgu:zOT(qu:qtalygt is f[lttgg?l e and the sdvpnt isxegov dq_ﬁ q),

?1(3& (ﬁ)"bacm): Thégpl%gu(:IGiE'nofT}mnﬂ_’cdlﬁrt(hgﬁ TEL 51lﬁ5ca,89 Herdhe lci:}hyl Qeetzte lsz{; g), 7.30
CT0.75).

Intermediate 20 - 1-{3-Amino-4-benzyloxy-

aminol-ethanone

2-[Benzyl-(5,6-diethyl-indan-2-yl)-amino]-1-(4-benzyloxy-3-nitro-phenyl)-ethanone
1-{(4-Benzyloxy-3-nitro-phenyl)-2-bromo-ethanone (2.00g) (Prepared following procedure;
Hett, Robert; Fang, Qun Kevin; Gao, Yun; Hong, Yaping; Butler, Hal T.; Nie, Xiaoyi;
Wald, Stephen A. Tetrabedron Letr. 1997, 38, 1125-1128.) is dissolved in
methymethylketone (100mL). Triethylamine (0.64g) is added followed by benzyl-(5,6-
diethyl-indan-2-yl)-amine (1.60g). The reaction mixture is then refluxed. The reaction is
shown to be complete by TLC after 3 hours. The solvent is removed in vacuo and the
product is purified by flash column chromatography (silica, n-hexane / ethyl acetate 4:1),
TLC (silica, n-hexane / ethyl acetate 2:1 Ry = 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)-



nternmedi ate 21 - Benzyl-(4,5 6, 7-tetranet hyl -i ndan-2-yl)-am ne
-Ch]loro-1-(2, 3,4,5-tetranet hyl phenyl)-propan-I-one is prepared fcmnz NOV 2003
,2,3,4-tetramet hyl - benzene and 3-ch|oro propi onyl chloride by a procedure
nal ogous to that of Preparation 1. H NI\/R (CD3CD) ppm 7.5 (1H, s); 4.2
2H, t); 3.6 (2H, t) 2.6 (3H, s); 2.57*(3H, s) 2.52 (3H, s); 2.5 (3H, s).
5,6, 7-Tetram et i ndan-|-one is, pre om _

chl or o- %ﬁ@?ngf Lo )tbé’ta;na%!%yps BrRserHrs 1o %%B%?ﬁl 19 PERErHiR 1 - Gr dmiut e

al ogousehyld he@;lﬁf A5y §,8MHicthyl- khd}M? GHB )}mmrﬁﬁ;é.ﬁ El19! The 2- 9
o) 5%’57?6{{ 19)) EH@ )'3’»% 1%2:'1 gﬂ) ?ct 1( 19t The

5. 6, 7- TEACPSHds P lwq tﬁdcmo_mpicrabb Coafisx pRbopss. phegatalys is flbmed off and the

35,6, 7-kekE
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paration 3. ppm
s); 2.4 (83, s)hexgney e(tm acefjite 1Aﬂfhelts:-h¢a,5n Bemétmhmemﬁ 2i1Ryan0.FObne

hydr ochl 4,5,6,7- tet hyl.-indan- 1, 2- di 2-
by 0 pr o ELBRAR IR Ea NG B 28188 B bR bopad), 2 NG, s PREGH. o
9.0 (3H, 3tab ®H, i, 5.16%biH, laﬂcstéou?{ Zizg(slﬁ (204)s), 73392‘1(2Hj1m)dd)1 2.8 (3H s);

2.6 (3H, s); 2.5 (6H, 2 s) 7- Tetranmet hy
1- oxo-i ndan-2-yl)-benzanii de Benzoyl chloride ( 1.635g) is added dropw se

to 4,5, 5117&&1@‘6&@8@71h)ﬁcﬁiﬁl{&@;é}726&%?%1%&92@&84&%539) and triethyl anmine (
2. 25g) in anhydrous di chl oronmet hane a reaction mxture is
stirred at roomtenperature for 1.5 hours after which the solid product is
filteredsQitio |4l ME re4 il dried.
The organi thlfr?-ﬂﬂ%34%%Ltﬁyl%bﬂyl)%&r#an‘&’%hgc{s &%%%Eq)r??lleleigéz{ ﬁc?rggggﬂgodl um
bi car bon&eezesepnd 3whlora puemienylshlonide by mawodsromalagens acthat ofPiepeation dm
sul phat ez ; I r in vacuo and the

pr oduct tlfﬁlgg{a dbmakbg?gt%]h?{ §Pﬁ\ézrem_¥ tFt3eéragg-¥%ﬂd dried. 'H NVR (CDd 3)
ppm 7. 82(@@H,8);:2.57 @«I,(smszﬂm,?smum $9; 6.8 (1H, bd d); 4.6 (1H m;
3.8 (1H, dd); 2.8 (1H, dd); 2.55 (3H, s); 2.25 (3H, s); 2.15 (6H, 2 s).

N (1- Hydr oxy-4,5, 6, 7-tetranet hyl -i ndan- 2-yl ) - benzam de Sodi um bor ohydri de
(213 ng) 4i5s6,3clbaechmethyltifidans]-6nd istpatpraaerefr o 3-dhlovoot-{2)8l4 5 inkthyl-phenyl)-

propan-1-one by a procedure analogous to that of Preparation 2.
'H NMR (CD;0D) ppm: 3.2 (2H, t); 2.9 (2H, t); 2.85 (3H, s); 2.6 (3H, s); 2.55 (3H, s); 2.5
{3H, s).
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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 (14, 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-oxo-indan-2-yl}-benzamide

Benzoyl chloride ( 1.635g) is added dropwise to 4,5,6,7-tetramethyl-indan-1,2-dione 2-
oxime (2.53g) and triethylamine ( 2.25g) in anhydrous dichloromethane {(60ml) at 0°C. The
reaction mixture is 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
is washed with 1M HCl, 10% brine, saturated sodium bicarbonate solution, 10% brine and



benzam de (495 ng) in chloroform (20 m) and nethanol (20 m). The rzez&ﬁ] g@n
mxture is stirred at roomtenperature for 2 hours, drowed with wa kl

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

chl orof orm (x2) and the organic | ayers _conbi ned, treat ed with magnesi um
sul phate, filtered and the sol vent renp¥ed in vacua. 'H NMR (CDC13) ppm

7.65 (2H, d);, 7.4 (1H, 35 6.3 (1H, bd d); 5.15 (1H, . d); 4.5
(1H, f%fazfd(%lﬂl mygnesium sulshttﬂﬁfe lm azoestiei veryas rcrr@vgglr(‘mquogp dth¢ 15
(o 3 s)pmatce&u@mwwtmanﬁtemet mmn%nyrte)d benzan’ i de 15 prepar ed f1om
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Li t hi um al um n| um hydrlde (2. 4 m) in tetrahydrofuran is added dropw se to

a sol uti 4 hﬁlﬂe ) -benzam de (352 ng) in
anhydrou?ﬂ@?%dét‘s?t?%ger&% o%c{elln a*'ls]roomﬁ.?%énperat ure. The reaction

m xt ure Sediani bwediydmdest:?.llﬂ ) iSaddetias NG, 51,6;% straméfhiybl-okohinduis29bre 1M
Li t hi um %I um i Jlgydrl de
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the reactron M

washed wiidréd ai efolnytengichenre(fis8) hans, ﬂfwvrmﬂgaﬂt WateR {5 le)&ﬁlﬂhhftﬁdforfrf(e&t ed
vent ved i n. vacuo. 1H NMR

(e 3 BiFadtRes HR iy Jhli‘ls"tl‘gr"‘(eagt‘-\?%‘ﬁfﬁ Rog P aR Y aghegreaiq e 5. 1
E(3 ZE ﬂd):OmBmZd,(tZé’itedjﬁ)t:l éﬁaghcﬁﬁtﬂ{dﬁgﬁ?ﬂc, flllté}E@ﬁﬂ@dicasbg\lggt(Z;‘eanoﬁ&ﬂﬁl \l'{cua 3567
o penaur M oiERLpoa g BRh b 74 Sl i ook o H D S35 4111,

triet hyl ayiane (119, 8 Ik (116, b'|d75)n]¥ﬂs|(ll—1| ad)adctgd(m &1)81 R5T @, SHIPENSID'B 5).
2,3,5, 6,7, 8-hexahydr o- I—i—cyc opent a[ bf napht hal en- 2-ylamne in
1, 2-di chl oroet hane (30 nmL) under nitrogen at roomtenperature.

Benzal de . " ﬁfﬂ[}l] To ' -
o200 ggstﬁgﬁﬁiﬁo'%gﬁydru)é%ﬁﬁm% FrepAEd Fnl QG o2 pAISEY. (0. 44

m, 7.7 smethytiedanedlibsnzamide by firnr@fetdme anglogrueteparteffirepdration 8. hour s.

After dihyt | or | t S
NaOH (50 L HN Wgtgﬁﬁﬂ 9 é&”@ﬁ‘%@%&@ﬁ{ HH] ﬁyfﬁ% m); WasNe e Watd), /4yqous
m),335 (1H, dd); 2. 80(1 ,dd); 2.1 (12H, 2s).

Benzyl-(4,5,6,7-tetramethyl-indan-2-yl)-amine

1M Lithium aluminium hydride (2.4 ml) in tetrahydrofuran is added dropwise to a solution
of N-{4,5,6,7-tetramethyl-indan-2-yl)-benzamide (352 mg) in anhydrous THF (10ml) under
nitrogen at room temperature. The reaction mixture is allowed to stir at 50°C for 20 hours.
After 4 hours more 1M Lithium aluminium hydride {1.2 ml, 1.20 mmole) in THF is added.
On cooling the reaction mixture is quenched with ice water. The aqueous phase is washed
with diethyl ether (x3) and the organic layers combined, treated with magnesium sulphate,
filtered and the solvent removed in vacuo.

'H NMR (CDCls) ppm: 7.25 (4H, m); 7.15 (1H, m); 3.8 (2H, s); 3.55 (1H, m); 3.1 (2H,
dd); 2.7 (2H, dd); 2.1 (12H, 2s).

Intermediate 22 - Benzyl-(2,3.5.6,7,8-hexahydro-1H-cyclopenta[blnaphthalen-2-yl)-amine

According to the procedure of A.F.Abdel-Magid, et.al. J.Org.Chem. 1996, 61, 3849-3862.
tricthylamine (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 nitrogen at
room temperature. Benzaldehyde (0.52 mL, 5.14 mmol) is then added followed by sodium



sol vent and chromat ography (silica, ethyl acetate / hexane, 2:1) afzfgﬂggmﬁjw
oil. "HHNWR (CDCl 3) ppm 1.70 (m 4H), 2.65 (m 4H), 2.68 (dd, 2H),

(dd, 2H), 3.58 (m 1H), 3.78 (s, 2H), 6.83 (s, 2H), 7.25 (m SH).

I nternediate 23 - 2-Met hyl -indan , 2-yl angj ne 2- Am no- 2- net hyl -i ndan-1 -one
Accordi ng to the procedure of Farnumet™al (Synthesis 1972, 191-192.),

wat er

Stirs C ang de-gasse Yy, peri.ogic uating and
f1 ushi ng tﬂna'fekg’ﬂ” Hof%lyéiﬁldfgpﬁ?g’ 9% 6‘"?2 ‘cdfﬁd?‘§4rfﬁ'{)1 ?9 lf fhcreaction
2- ma'(tjlhyl -is fjtd'adﬂl:} At @0 l(c&@c@éuorg&?r 19 R yrs. aAGetditiRithg wh ﬁﬁdncmgxdlﬂétﬂaﬂéthst | Ir red
rapi dly under nltr qu rated a ution
(165" ) TREiaduagid midtadhein HeOFBBREnIMS BlEsY br e AR BoE kel theo
hours. \dbBentcad chrbmetcfgeipm,ﬂ(ﬂncd Sth?ﬁéi@ta@é Kigdxa RE 2bp) a@i@ddstdrpcﬁll of sodium
hydr oxi dqg(éaﬁ% ﬁﬂ?%{ extract e& W th eth acet at e (,2.x.200 Z}R The organic
extract & ) PR 1O\ (R Zéf OﬁH?ﬂz ethidds B p:’r'%l 2H, exBract ed
i nto aquepysHCE.78200HYL6.88M, 2HHhe.28¢idsE). aqueous phase is separat ed,
basified with sodi um hydrOX| de, ‘and ext ract ed with ethyl acetate (2 x 100

m.). The organic layer is separated, dried (Na2SO4) and the sol vent

removed tlﬁ)rcgh&ﬁa@rnsarzam jiddan 25D, CDCI 3) ppm 1.38 (s, 3H), 1.8 (br.
s, 2H), 3.0 . 3.45 (m 2H), 7.65 (t, 1H), 7.80 (d,

1H). 2,2, 2- Trlfluoro N-(2 rrethyl 1- oxo-i ndan-2-yl)-acetana de
2- Ami no- %m,{yh thétfAlnda ggném 4 g) in THE (100 nmL) is cooled to OC under

nitrogen. Triethylam ne I s added foll owed by sl ow addition of
trifl uor dacetding arﬂhyqtmcméur(cw F5rnum dtal thheaadﬁ?b,mﬂlsl%‘&), rwatdr {t35 bpin

(D! 2L PAPR SRl ARV SR SN el R 0L
aqueous NaElﬂ:Na'(ﬁ)i’OE,Qﬂﬁ|meb;hndatm¢thyldndﬁd1(ohu{gﬁmdg 18 dninbh asohd/drdt The
T T DT e We TN )
(d, 1H), sdu@bn (b0S5 mL) l&i-ﬁddca odet X(Wmnu?dsl) Stirring0is continkiell at 0BT f¢rR 0 Hd'd)rs
2,2,2-Tr iv’&}'w‘éocro%l N-hg gol%wzt)n }ls ma(ﬂ: Sl i%e)f)ly)adgﬁ%tnabr}gg 1u12n7hy rozxqgg (238) and
extracted with ethyl acetate (2 x 200 mL). The organic extract is concentrated to a volume
of 200 m! and the product is extracted into aqueous HCl (200 mL, 1M). The acidic
aqueous phase is separated, basified with sodium hydroxide, and extracted with ethyl
acetate (2 x 100 mL). The organic layer is separated, dried (Na,SO,) and the solvent
removed to give an orange oil.
'H-NMR (CDCl,) ppm: 1.38 (s, 3H), 1.8 (br. s, 2H), 3.07 (d, 1H), 3.25 (d, 1H), 3.45 (m,
2H), 7.65 (t, 1H), 7.80 (d, 1H).

2,2,2-Trifluoro-N-(2-methyl-1-oxo0-indan-2-yl)-acetamide

2-Amino-2-methyl-indan-1-one (16.4 g) in THF (100 mL) is cooled to 0°C under nitrogen.
Triethylamine (21 mtl) is added followed by slow addition of trifluoroacetic anhydride (18.5
ml). The reaction is stirred at room temperature overnight then the solvents are removed.
The residue is dissolved in dichloromethane and washed with aqueous HCI followed by
aqueous NaOH. The organic extract is dried {(MgSQO,) and the solvent is removed. The
product is 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-methylindan-2-yl)-acetamide



2,2,2-Trifluoro-.N. -(2-nethyl-I|-oxo-indan-2-yl)-acetam de (3.41 @) '?7NUVZ[][]3
acetlc acid (25 nL) and H2S04 (0.5 nlL) is stirred under hydrogen in the
presence of 10% Pd/C at room tenperature for 18 hours. The m xture is
filtered through celite and the filtrate is concentrated in vacuo. After
diluting with water the mxture is extratted with diethyl ether. The

organi ¢ phase is renoved, washed several tines wth aqueous sodi um

bi car bonad:&2akdfluatet. NeH(I-MethsBAjoxoThdars diylenttaimider (@rd\g in aeetigiavid (A ndi)|

whi ch sol j it 4] 2 3.28 (d,
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sol ution tgmefaBJerqrrI&‘ haos. oTthtm:(tﬂpcrmﬁhyded thcbagh Seliyd anchmetfdmmdes (6.70 Q)
and NaCH th nd, . wat.er t, 70C
for o noughcentiaa ilalfe. "RRE o uhBe Wil BRE e HiRuch e e et veen
aqueous Hit drg@ic phasc?ﬂ\@emeld etvhyted saedl 31‘11&:5 wWif0aqtledus sBHﬁJrﬂﬁttﬁlfBbila%nﬂaCt

i s separ and ext rac th ethyl acetate
The organ(h?gﬂﬁgée ¥'s c%FﬁﬁlégemW?aavﬁ@§&5 51{,]6&{%}@4 Ssol vent is renoved
to give dH- Nmmg@Dmu) pim:Ccin.5S a4, |3ai{)tses (d, ﬂ-INURS((@Dﬂ-I$)6 npnar s119 182 (s3H) ,
1.5 (br 2.65 (d, 2H), 2.79 (d 2H), 6.97 (m 4H). | nt ernedi at e 24

- 2- I\/bthq{)z 3 5 6 7 8-hexah dro- IH-c clo enta b nap hthalen-2- | amne |
-(5, 6,7,8-Tetrahydro-napht hal en-2-yl)-propan-1-one Propionyl chloride 17.5

m.) and 1, , 3-tetrahydronapt hal ene (27.5 nL) are added slowy over 1
hour to éé‘&fyié‘?jﬁé' YJ%FW of AIC13 (61.3 g) In nitronethane (200 ni) at

0C. Aftera stﬁ}ecrsrdmgmaafz,@Qmmﬁaasemma lind- il aéctﬁhﬁg(%%gg%ﬁ NaOH .

CaUtIOUS|X added to a mxture of I cCé an COI’]CGI’] ate

ext r act ed?-fig hingnethancl ¢ 90mb) andhwhted (Wwindhisdreared at ZOTC fori beovéﬂsla’ﬁl&}b)lvcnt H NVR

T et it R
napht hal @getated it agueoys t-'*teacprsocg@awé bﬁsxfBHawltlaamdﬁg@Heamhtxt(aSyﬂdt h.
Comun 1934, . é:{lflgeﬁ %Z:?%};e?cﬁézh Q%tekgrgte(a dried (M %8048 ﬁdéhc folvent is

1-(5,6,7,8-t ro- nap ropan- 1
hexamet hyq‘:rew@déprgamameorem @l ‘g)n-:hndlchﬁe;tl ¢ anhydride (38.8 nlL) is heated

W th stinfiQRICDCl) ppm: 1.19 (s, 3H), 1.5 (br.s, 2H), 2.65 (d, 2H), 2.79 (d, 2H), 6.97 (m,
4H).

Intermediate 24 - 2-Methyl-2,3,5,6,7 8-hexahydro-1H-cyclopenta[blnaphthalen-2-ylamine

1-(5,6,7,8-Tetrahydro-naphthalen-2-yl)-propan-1-one

Propionyl chloride 17.5 mL) and 1,2,3,3-tetrahydronapthalene (27.5 mL) are added slowly
over 1 hour to a stirred solution of AICl; (61.3 g) in nitromethane (200 mL) at 0°C. After
stirring at room temperature for 18 hours the reaction is cauticusly added to a mixture of
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



80C for 23 hours. The mxture is allowed to cool, and added slowy ;qdﬂw 2000
stirred mxture of ethyl acetate (200 nL) and aqueous sodi um hydr oXi

(200 nL, 2M. The organic layer 2 7 N OV 2003 31 is separated, washed with
aqueous HClI, brine, and dried (Na2SOQ4). The solvent is renoved to give a
brown oil. This is added cautiously to ébncentrated sulfuric acid (120 niL)
and the resulti ﬂ#ure Is heated at 5SC for 5 hours followed by room

t enper at df %cpfiw‘ffgsva% with aqueous &ifch brne,jagd dried {NapSti) Thaselzentanenioved act ed

wi th di chberenEldamsoil. AfRiels a‘i'!d)éﬁ e&tfdl\@@%anéeﬂﬁaé@ LMEHL: deRl (196%9%&1%9' ve
an oil. The product is_ purijfi b hr ormat ogr Fh l'ica, ethyl acetate /
msm

hexane) thJ‘SU&PRHem&“B’@dﬁhfar“Fclﬁl55rrﬁ< E||5é10@f5 fphl@ mmnersgmz-f%ﬂﬁypurs

1,2,6,7, &R rt@s@hxsia@meafwlm%ﬂkan@cﬂrﬁ@&hmm &Ehl?} Wh%d tf&f—‘dh)) ihd ©
corrpound "HNWR (CDA 3) ppm (m xture): 1. (A 5-3.0

(m 6H), a@j;).,@ ﬁlje soj_\f}q)nt is 7crmgve(:lrfp givg)an 0‘;] 5"@1c(mpdqqt-|)s purified by chromatography

2, 2, 2-Trigdif; €) to Rl ers containin e
H cycl ogg{]{%gfilnap%ﬁgf%%h- ty%% az%:%ﬂétg lﬁtgé)é’g%gffjgd&}lé prgpa%é ¥ om
an i somedib6:fi&Pthesah Wmlwm@[av]mﬂtwlcf%&mgﬁd heGitle compound.

hexahy dr oryEheReRIR) BL AR -0y, ROGH, IH0%.55.6 [ AIPCRIKTS, used

for the re ar

2,2,2-tr |1H)u6r16 -(miN1H) 27 g {y1H).- oxo- i ndan- 2-yl ) - acet am de. The isoneric

m xture of products is recrystallised fromethyl acetate/ hexane to give a
4:1 mxture in favour of the title conmpound. 'H NVR (CDC13) ppm (maj or
conponen®)z, 2-1[' rifh{cg0-1N3t2)-methyB $-ofxon2,3,506,7,8-Hexalyidro-4 H) cyclop8ta[bddphthaldn-}-, 7. 18
(s, 1H), &3 1H). TOF M5 ES" me 310 (M- H) 2-Methyl 2,3, 5, 6,

7, 8- hexal d‘l‘f)‘a {¢ cycl openta [b]na phthal en-2-ylanrine A 4:1 mixture of

geonet ri qhls downBRing is g&ga@u M aR iBHRAL Adtuke cdntdinfagd DLhdHAI03 5N 7 82-
hexahydro-| H cycl opent a[ b] napht hal ed-22yI) - acet ani

hyl -1 -
rret |y h?@wé%ﬁxweav&lnmt@kwlaw accorgingropbepypcadire pprd foF H?fuct s are

saponl fi 9Ei:p\ﬂlkzitfbnN§IQ;h,2&ﬁﬂQ&® Bg- (tqn&m 1%;9%@15&5 B85 1)0RSGHide & he Nontehie
preparatign of E met hyl - i ndan- Zﬁﬁ&am ne. he resul ting product m xture is

recr yst afix&iEgof pioduet i sremstatisecbiramesthyd a@qtaxe/ht:mcw givea 4ebmpgurrdin a singl e
| SOMBr . favour of the title compound.

"H-NMR (CDCl;) ppm {major component): 1.55(s, 3H), 1.85 (m, 4H), 2.87 (m, 4H), 6.88
(br.s, 1H), 7.18 (s, 1H}, 7.57 (s, 1H).
TOF MS ES” m/e 310 (M -H)

2-Methyl}-2,3,5,6,7,8-hexahydro-1H-cyclopentalblnaphthalen-2-ylamine

A 4:1 mixture of geometrical isomers, containing predominantly 2,2,2-trifluoro-.N.-(2-
methyl-1-0x0-2,3,5,6,7,8-hexahydro-1H-cyclopenta[blnaphthalen-2-yl)-acetamide, is
hydrogenated over Pd/C in acetic acid/H;SO, and the products are saponified with NaOH
according to the procedures described for the preparation of 2-methyl-indan-2-ylamine.
The resulting product mixture is recrystallised repeatedly from hexane to give the title
compound, a single isomer.

"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 is prepared from benzene following analogous procedures to those used

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



"H-NWVR (CDOl 3) ppm 1.40 (s, 3H), 1.6 (br.s, NH2), 1.75 (m 4H), 3.75 (m
4H), 2.78 (d, 2H), 2.94 (d, 2H), 6.93 (s, 2H). Internediate 25 - 77 NOY200]
2- Ethyl -indan-2-yl am ne 2-Ethyl indan-1-one is prepared from benzene

fol | ow ng anal ogous procedures to those used for

2-met hyl - 2, 3 5, 6 7 8- hexahydr o- cycl opent3%1[ b] napht hal en- 1- one 27NOV2063 32

"H NVR 0 97 2 55

o b (g BoRgR 1B ppm: D17 (ks 160 e ), T0B e 2D, 200 i ), 2475 om
7.69 (d, t th | -i nd | -

by oo o gl 2 2§n‘§r A7 DORN1ED. Y BT L7 B0 FR LY. 66 D 1St yH— AR (CDCL3).

ppm 105(t 3H), 1.5 (br.s, NH2), 2.70 (q, 2H) 2.75 (d, 2H), 3.01

(2d52|6_3|) Tri @&Kf.{ﬂ ?ﬂaﬁ}m&g gg%?gmggez %rgﬁd“?r om rfﬂg%’hé’ mée?ﬁ%%éehkz’ &{pt
prep

procedurehoscamed ﬁgdu&rmeﬁmﬂaﬁe used for

- et hyl 4 hexahydr i ]

TR (R R PRET IO @S 8 1be 3R 7 T8 e o 2RI, 2y
2. 89 (s, (&BH), T.a0démyabiate 27 - Acetic acid
(R) - 1- (3-am no- 4- benzyl oxy_phenyl -2-[benzyl - (2-nethyl -
I ndan-2-yl)-amno]-ethyl ester (R -2-[B
enzyl - ( 21nettudiate?dars, 2.6Vl mehiinallad2 (dmkiaazy! oxy- 3- ni tr o- phenyl ) - et hanol
The title conmpound is prepared from
(R)-2-(4-benzyl oxy-3-nitro-phenyl)-oxirane (2.52g) and
benzyl - (2, ﬂfﬁmhethm?aﬂa@z)ﬂlénﬂ@lﬂ?rcﬁd%cg%h DY-BReBPReR2aL By BEQe@GE e tO

that used to prepare
(S) - 8- BeRHrBRYE 15-those(sed fafi dtmhayhurtiZadidsf, B8 cwativdog-1H-qrplopentp bdnaphihaland qui n
olin- 2-g908.hheExanpl e 19. The reaction is shown to be conplete by TLC
after 24 hours. The product is purlfled by flash col um chr omat ogr aphy
(silica, HMM&&@D%&FEW 130ds,a4®), 2:16)(s, 6HILL6Pdil] 21k 294 (de 2Hne2 -89 ¢ BY)-
acetate 4:1 R f 0.30). 1H NWR [CDC13, 400MHz] d 1.20 (3H, s), 2.65 (1H,
m, 275(1H m, 290(2H n) 325(2|1;| 360(%Hb d) 23 7(})1(1H
b te g 34 . REL > | z H & e Z N il ),

(4H ™, | daﬁﬁ&&%ﬁunéﬂahﬂcﬁtr(m d).

(R)-2-[Benzyl-{2-methyl-indan-2-yl)-amino}-1-(4-benzyloxy-3-nitro-phenyl)-ethanol

The title compound is prepared from (R)-2-(4-benzyloxy-3-nitro-phenyl)-oxirane (2.52g)
and benzyl-(2-methyl-indan-2-yl)-amine (2.20g) by an analogous procedure to that used to
prepare (S)-8-Benzyloxy-5-[2-(5,6-diethyl-indan-2-ylamino)-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).

IH NMR [CDCl; , 400MHz] d 1.20 (3H, s), 2.65 (1H, m}, 2.75 (1H, m), 2.90 (24, 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 pyridine (15mL). Acetic anhydride (1.66g) is added and the reaction mixture
is stirred at room temperature. The reaction is shown to be complete by TLC after 18 hours.
Water (10mL) is added to quench the reaction. Ethyl acetate{250mL) is added and the



Acetic acid v 2003
(R)-2-[ benzyl - (2- net hyl <i ndan-2-yl)-am no] - 1- (4- benzyl oxy-3-nitro- pheny”% g.
thyl ester

(R) - 2-[ Benzyl - (2- et hyl -i ndan- 2-yl ) -am no] 1- (4- benzyl oxy-3-nitro-phenyl)-e
thanol (2.759) is d| ssolved in pyridi né3 (15nL). Acetic anhydride (1.66g9)
S addedadther tion Is stirred at roomte erature The
reacti on P t‘?ﬂdwaf ‘@“&6%?@& 45§/"1*L0@“§t)t%‘@fiﬁ:dwgoﬂ( L PABAL) i s
added t o (QOBALHakdBriA€AQDRDY). TR &F ma A ARSNM gﬁo@%«%ﬂed%@ thbﬁoh?en? NOV
2003 33 solutlon IS washdwr h 1 (3 x 100nL sat ur at ed

(100mL) , ‘SwEsmeaved ¢n pewo) Thear Héﬂeiawftt)d further. oHlefa fiilica) Bpexaned c&mled over
MySO4, flal:ételreemwd d.4®.solvent is renmoved in vacuo. The product is not
purified further. TLC (silica, n-hexane / ethyl acetate 4:1 Rf = 0.40).

1H NVR [ GECNMR [GDENHZz30GMEZPA (319, (35), s), 1.5903(3 k), 290, (321, ), sabl m) d),3. 00

(1H, d), (1 0 ) 5. 20 (2H,
s), 5.25 3(?913‘91{ %Eéél 1‘%1 ‘quﬁd b%%ﬁﬂnﬁ 579@&2‘?’13# &%i 5 (1H, d).
Acetic asl® (1H, d),7 10 (4H m}, 7.30 (11H, m), 7.55 (1H, d).

(R -1-(3-arnino-4-benzyl oxy-phenyl) - 2- [benzyl (2 met hyl -i ndan- 2-yl ) -anri noj
- ethyl ester The title conpound is prepared fromacetic acid

(R) - 2- [ baweewd adid {RE1 (8- okl 2berzyYdxy=plith l-(2-methy1—mdan—2—yl) aminoj-

1- (4- benzyl oxy-3-ni tro-phenyl) - et hyl ester (ng) by an anal'ogous
proceduréﬁ’tygest‘ﬂat used to prepare

(R-1-( 3T%@"t1@l@ cémlﬁ%ﬁﬁcy soﬁﬁ'%_%ﬁgg A%l ac%n& anli%%%ﬁngﬂqh Shd |- dum)@ yﬁfﬁr@l a]?m no

] ethanol in Exanple e reaction Is l'ete ter
6 hours. =|fﬂ@ened%xw}gtitrwhﬁwlt@hﬂdrstsr {2.908) byhe asnelogem pnoscchenm/éldt isedvacuo.

27 R ORISR R BT s g 21
(3H, ethapgl inFixamp)e 19 3 hesrepctian m;hoven @5bf(®Hlpl¢ic bRALC &ter Holies. ’I'd:): 3.90
(1H, d) ' cﬁa% i§ fiered)off %@&e%&ﬁent? rcinrg' é?n LZJdo,t 'Elel p:%dggt 1g 'c;t Iilgrlficd7 20

(14H, m. Interned ate
N- (2, S, 6farthere Tk (-Sillﬁel,anh@m]llcﬁllbehmm@kllmt:e@ fekdi ate 26 | s treat ed vm th

benzoyl di chl than /[ triethylam ne for 1

mxture i Q@&gﬂiﬁb\%’ h4qw tﬂ@ 35 $In1-88¢ ¢ at et /Ratidom) sﬁpﬁﬂ%ﬂ“)adrl ed
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 is treated with benzoyl chloride in dichloromethane / triethylamine for 1
hour. The mixture is washed with 1N HCI, then with saturated NaHCO; solution, dried
(Na;504) 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-trimethyl-indan-2-yl)-benzamide in THF under nitrogen is added
LiAlH, and the mixture refluxed for 48 hours. Quenched at 0°C with ice / water and
extracted with ether, dried (Na,S0,) and solvent removed i vacuo. Purification by

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




(Na2S0O4) and evaporated. The residue is triturated wth ether / hexapggy g][]g
give white crystals. "HNW (CDA3) ppm 1.60 (s, 3H), 2.18 (s, 6H), 3.

(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-trinmethyl-indan-2-yl)-amne To a

sol ution of N-(2,5,6-trinethyl-indan-2-yt)-benzanide in THE under nitrogen
i s added; t he tur refluxed for 48 hours. enched at 0OC with
ice / wat E*NWC@@%)&’B% PTéLHJr 9 (bgss DT R4PSH)aA P06l V3. 2@ b ed

i N vacuo.2HpyBid9l g AAHRT. gy(s gqy qrga;t.o-gsgp}gy_gﬁﬂl ica, ethyl acetate / hexane
1:4) gives a colourless oil 27NOV2003 " 34 NVR (CDC13) ppm 1.58 (s, 3H),
1.79 (br.s., NH), 2.40 (s, 6H) 3.00 (d, 2H, 320(d 2H), 3.99 (s, 2H),
7.15 (S, Iatdhmedia bo— Kedod ol (R} hl)aalnnh&‘a%qk 5 13815 R
()-1-(3- am no- 4 .

-amno - h
-nitro- phenyl) 2-[benzyl - (2,5, 6-trinethyl-indan-2-yl)-am no]-ethanol A
m xture of 2-(4-nethyl-3-nitro-phenyl)-oxirane and

benzyl - ( #Rk164 Benpdexy, B mn@raherwl)ya WM(M G-girhehyldddat-2-y1)dhiho]- cthﬂmﬂour s.

The mater 26 ) fur ur|f|c ion )
Aceti c atﬁ %L)ﬂ-){? #ng‘%ﬂe gplkloxtf/o cny ré‘"ﬁ‘ﬂgﬁﬂ} ;’c?yt %ﬁ?ﬁf‘mﬁthyl adih 2 §’|M
(2,5, 6-t amimag¢ is;}icallcddam@qtﬂo) 48¢|nuﬂo]l"hehhyér1a13&t18&d Wwithausfakthes Shrifdation.
(R-1-(4 X r o- phenyl)-2-[ benzyl -(2,5,6-trinmethyl-indan-2-yl)-
am no]-e%wm?n%p%@%)ne i s added acetic anhydride and the m xture
stirred for 18 hours. The reaction mxture is quenched with water and

after ad tlon ac tate washed . tw ce wi_.th aquequs. KHSO4 sol uti on,
twice Wi ‘g[&) i\'l& ?fa' 3hitre- R%CPW-B%%YI-(%@ -tamsdyEindag-2oyl-i £ ed by

chr omat oghﬂ;m];mﬁ)qlehhpa ethyl acetate / hexane 1:4). FS' MS nmle 579 (MH)
Acetic a

(R -1-( S%Qrﬁ %%ut&)%%frl?wlo(fégﬂeﬁwém $-njtrg-phemy2-(tzngy 162 S¢6-trisn¢thy indam -y y | ) -

ani noJ - ehhiyho] sl ACHLridinei§ abded hydride and th
(R -1-(4: enz]yl oxy- 3- 1Sri:}ltrtrré) pra\eneylzicc%c z[uf)gn?yca ; c’%'xnrulcrsr%rrﬁd Iforl 1n8dl§1?1ur yl) -

am no] - el R Feastpp mixiyreis gughched with WwaEr anthaftes Iadéﬁ@n|0§ ethyl afrﬂea:tc wnaglead
hydr ogentiRe With RE&SBOREISO, solution, twice with aqueous NaHCO; and once with brine.

The product is purified by chromatoghaphy (silica, ethyl acetate / hexane 1:4). ES® MS m/e
579 (MH")

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

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

Intermediate 30 - 5,6-Dicthyl-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 minutes. After 4 hours at room temperature the mixture is quenched with
ice and concentrated HCI, extracted with DCM. The organic layers are washed with dilute

HCI and brine. Evaporation of the solvent yielded the desired product. ES* MS m/e 294
(MH")



of Pt02 at roomtenperature for 15 hours. The mixture is filtered mpwgmm
celite and the filtrate is concentrated in vacuo. ES M W 549 ( )
Internmediate 30 - 5, 6-Di et hyl -2-nethyl -indan-2-yl am ne

N (5- Acetyl - 2- net hyl -i ndan- 2-yl ) -benzanvd e Al um nium chloride (3.7g) is

di ssol ved in nitromethane (12m) under Aftrogen fol | owed by

N- (2- met hyl -i ndan-2-yl )-benzarride (3.0g) at 0C. Acetyl chloride (0.85nl)

i s added dropwi se over 30 mnutes. After 4 hours at roomtenperature the

m xture N(SIBEEDaHeLiAdar-SS 1 sa@eent rated HCl, extracted with DCM The
organic |layers are washed with dilute HCl and brine. Evaporation of the

sol vent Y &plyBan tHfeNdéeretel-prethlindangsyl hmzamedo 44g)(inE ethanop (20040 22003
35 N-(5- | ¥ seidr N Spefr i . lga}, | 00 erature
N (5- gce%fw;érrgtaﬁg |%%¥aghgl%ﬁ%ogg§§naﬁepq%§n% qiolr?t gt ag{)ﬁ &Efglrﬁ 5 tarnd
conc. HCfor $8rhpusss The mixtae is dtcsrredwslmwzjwewlitemndhgc filteate nc eonwEntifed Pdi@uat

room t enpeL At W Eind Amdshgaours. The mixture is filtered through celite and
t he fiItraFlg i's concemtrated in vacuo to give the title conpound. 'H NWR

E ((j:DCll?_ag DErIMR f_@D(:la) pBH) 1.20 (§GH)s 1.68H},, 31), 35 5((q, mz—,?ja.os (Fci?aH)ds.szE@i, ZH)ﬁ?S
, 2H), « & S ' T Al . , 2H), 7.65 (s, 2
N- ( 5- Acefyﬁ-@?'étlﬁﬁ)i%?@%oy&’%% aﬁ@-‘%}-{g%‘z‘aﬁ% %3) is prepared from
N (5- et hyl - 2- net hyl - i ndan-2-yl)-benzarnide (2.6g) follow ng the procedure
used to I - acet vl 5 2- net - indap-2-yl)-benzam de.. The product is
purifi ed%gbgcﬁcﬁg%% %ﬁ%&%&%’?ﬁé&w SRE ‘Seg'f’r)?imga 8?‘ag]é(,5 'Cﬁ.ﬁ’ﬁ)z”[“ﬁg’éjﬁ ve
}\P(e5t i6t Hildhﬁ@ﬁl)Hbdnzaﬁﬁ?c !ﬁ?jgﬂf&ll&ﬂlﬁlg(twbboccduée used to prepare N-]SS-acetyI-Z—methyl_

, 6- -2 et - indan- 2- - benz is prepared fro
N-( 5- ace{'ﬁapé'gfﬂﬁ@fﬁd%ﬂﬁyﬂ‘ﬁ%ﬁéa%-%r 1@%@%&%@9& Y| )I'CF’OH‘]FW)F hgthle
pr ocedur sceitse,04:1 Propfiaphe eitldlcompetiy.| EQ-MIBY/hgD2 (mgan- 2-yl ) - benzani de. ES'
M5 nfe 308 (MH ) Benzyl- (5, 6-diethyl-2-nethyl-indan-2-yl)-arnine is
prepared from N (5, 6-di et hyl -2-net hyl - i ndan-2-yl)-benzam de by an

anal 0gouN-(@,e0edHyIE2-HRiHyPAdaH ) benAfRRATE B&Ezaeh- (ERorR - N-(5-acetyl-6-ethyl-2-
di et hyl -i nc]lan¢2-y -amne in Internediate 18. ES M rule 294 (V)
5, 6- Di et Ft yhindenpd ¥ D-beeramide (4- tgti faBowing the procedure used to prepare N-{5-¢thyl-2-

methyl-indan-2-yl)-benzamide. ES* MS m/e 308 (MH"*)

Benzyl-(5,6-diethyl-2-methyl-indan-2-yl)-amine is 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/c 294 {MH")

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

A solution of benzyl-(S,6-diethyl—2-mcthyl-indan-Z-yl)—aminc (0.48g) in methanol (10ml) is
stirred under an atmosphere of hydrogen in the presence of 10% Pd/C at room temperature
for 18 hours. The mixture is filtered through celite and the filtrate is concentrated i 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 literature
procedure (Beeley, Lee James; Dean, David Kenneth, PCT Int. Appl. WO 9525104)

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



A solution of benzyl-(S, 6-diethyl-2-nethyl-indan-2-yl)-amne (0. 489)271“ oV 2003
met hanol (10m) is stirred under an atnosphere of hydrogen in the presence
of 10% Pd/ C at roomtenperature for 18 hours. The m xture is filtered
through celite and the filtrate is concentrated in vacuo to give the title
conpound. ES M5 me 204 (MH) Exanple 3 (R)-8-B enzyl oxy-5-[2-(4,

7-di met hoxy-i ndan- 2-yl am ng{%i 1)1S(i/drox -et hyl] ui nol i n-2-one
(R) - 8- Berrza,ﬁnenymsnumaahyat b and the st li()alknwgnb)evameq@adereBudom
i terat uighep ‘3&'9{ P1dReR) thoukseel'h‘g?‘ Bion 1% Wn%\s' ggxg [ hgﬁEC'ﬁP% nt.

Appl . WO 95 and 4 oxXy-i n

pr epar ed pir Wdlmr i murﬁi:ﬂlhyélqsh ocledunr@ror@aogm@hats;hcﬂ, dlﬂ:llprchhtthandl metBandlknecht |
@ )IC S. P.; Flynn, J. R; Long, J. P.; Bhatnagar, R K J. Med.

Chem (1 % 25(7), 858- 64), are dissolved in toluene (1nL). The 27NOv2003

36 react g ml»ca,uuhehlnasn&tbateddndrbanblaﬁlaﬁgal=tOhle))soI vent is allowed to

evapor at r esi i,s then stirred at 1100C for 4 hours. The reaction
is shown omg s ﬁu"f@@ TLC. The product is purified by flash col um

chromat ography (silica, dichloronethane I methanol 20:1). TLC (silica,

(R -8 ny B b Sare B2 s biornsy s Gn aab eSSy B g one

H qui nol wa&,c%e,dchydrochl oride

(R) - 8-Ben %I oxy-5 _&)2 7- di met hoxy-i ndan- 2- yl anuno) - 1- hydr oxy-et hyl ] - 1H qu
i nol i n-24{B &BCQMW-S ﬂemiungthwsy-mdssdmeumhldvﬂhamﬂth)(ﬂkmqmmm 2 lome
corrpound i % i.um on
char coal Sy SEnREhEE antely e ol PN BB RO BRAATY T
reaction addlngh@malm dmommwﬁll@%epdjlpdfﬂncoathaecoadl ahdplasmg‘ﬁhesoluabmhydm ains

f||tered 1 equival en sS4 dth solvent
r emvg‘é‘f""}" rll1 ‘]”l\‘/\ﬂa‘?(ﬁgg}%%ﬁhﬂ f%}%on(‘s i Rior obrﬁect0 tje)te }’y %ﬂan&q% T = 0.15
) . ES+ mBalpet i8Gitedindf, IMhiﬁMdMByl@fhcf ¢r. fmahlavzilerab 3 apidaﬂ)ancﬂad:efmbmat is
(R -8- be?&ﬂ&&é%%&%, ranyl car bostyril
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 X VII by procedures analogous to Example 1. These
compounds, in which R'is OH, R? and R® are H, Ar is a group of formula IIT in which R%,
R* and R* are H (except in Example 11, where Ar is a group of formula XV in which R"?

is H) and n is 1 (except in Example 9 where n is 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 -(CH,)s- H 391
6 H -O(CH,);0- H 395
7 H CH;(CH,};  CH,(CH,); H 449
8 H CH;{(CH,); CH,(CH,), H 421
9 H H H H 365
10 H CH;OCH, CH;OCH, H



((R) -2-(4-benzyl oxy-3-nitrophenyl)-oxirane (Internediate 1S) in Exaz‘gl@ ]Z[}[PJ
and the appropriate conpound of fornmula XVII by procedures anal ogo 3
Exanple 1. These conpounds, in which R is OH R2 and R3 are H, Ar is a
group of forrmula IB in which R29, R30 and R3' are H (except in Exanple 11,
where Ar is a group of formula XV in whfth R 13 is H and n is 1 (except
in Exanple 9 where nis 2) are _shown in the follow ng table. Exanpl eR4R5
RGR7TES+MB nmld (M) 2ndBCH2 cHEdididigos 3HEBHCH3H365HICH3CH2H H 2393
SH (CH2) 4- H391 6H Q( CH2) 20- H395 7HCH3( CH2) 3 CH3( CH2) 3H449 8HCH3( CH2) 2

CH3( CH2) 2H421 9HH HH365 10HCH3OCH2 CH3OCH2H 27NOV2003 11 H CH3CH2 37 CH3CH2
H 341 Exdrpmple P H-INMR (daMrRBprpw 7 8221 m)ok9 (24, m, D15 14, m), 3.28 1651, 2H,
M, 3. 285( 6 (119)m),%.95 (1Hbbe), 5. f5 BPL e, s8r - il 7 9} (288 987 (4H,
d), 6.9 (IH &),)’??’11 (gH,’ s’) y 7.1@ ’ )H, Stsg)(,lﬁ%s%gg(lﬁlﬁ?’@)?'%ﬁlﬁpﬁé?ﬁ

8- Hydr oxy118, $), 8 28\(dHegly- 2- (i ndan-2-yl anrino )-ethyl]-1 H quinolin-2-one
Internmediate 10 (18 ng, 0.054 mmol ) is dissolved in nmethanol (2 nmi) and
cool ed on ice. Sodium borohydride (6 ng, 0.12 nmol) is added over 2 hours.
Concent r ZxamplCl2 is then added until pH reaches 1, and the reaction

m xture filtered. The filtrate is washed wth nethanol. The conbi ned

| i qui d phases are evaporated and redi solved in nethanol twce. After
renoval GfHydwxyst idnuiroxy:2(indaw2-yidminb pathel]i¢ H-quinekhi-2ainéed i n wat er and
the pH Intermediate 10 (18 mg, 0.054 mmol) is dissolved in methanol (2 mL) and cooled on ice.
Sodium borohydride (6 mg, 0.12 mmol) is added over 2 hours. Concentrated HCl is then
added until pH reaches 1, and the reaction mixture filtered. The filtrate is washed with
methanol, The combined liquid phases are evaporated and redisolved in methanol twice.
After removal of the methanol in vacuo, the residue is redisolved in water and the pH
brought to 12 with 1IN KOH. The solvent is removed in vacuo and the residue coevaporated
twice with toluene. The residue is purified by flash chromatography (silica,

CH;Cly/methanol 8:2}. ES+ MS m/e 337 (MH4+).

Example 13

5-[2-{5,6-Dimethoxy-indan-2-ylamino)-1-hydroxy-ethyl]-8-hydroxy-1H-quinolin-2-one
This compound is prepared from Intermediate 11 by a procedure analogous to that of
Example 12. ES+MS m/e 397 (MH*)

Example 14

5-[2-(5,6-Diethyl-indan-2-ylamino)-1-hydroxy-ethyl]-8-hydroxy-3-methyl- 1H-quinolin-2-
one

This is prepared from Intermediate 13 (21mg) by the hydrogenation procedure for removal
of the benzyl group used in Example 1.

"H-NMR (d4-CH;OH) ppm 1.11 {t, 6H), 2.11 (s, 3H), 2.58 (q, 4H), 3.01-3.37 (m, 6H),
4.10-4.16 (m, 1H), 5.31-5.38 (m, 1H), 6. 91 (d, 1H), 7.00 (s, 2H), 7.21 (d, 1H), 8.13 (s,
1H).

Example 15




brought to 12 with 1IN KOH The solvent is renoved in vacuo and thejregjyiys
coevaporated twice with toluene. The residue is purified by flash

chromat ography (silica, CH2Cl 2/ nethanol 8 2). ES+ M5 W 337 (MH). Exanple
13 S-[2-(5, 6-Di et hoxy-indan-2-yl am no) - 1- hydr oxy- et hyl ] . - 8- hydr oxy- 1

H qui nol i n-2-one This conmpound is prepdfed fromiInternediate 11 by a
procedure anal ogous to that of Exanple 12. ES+tMSs mie 397 (MH ) Exanple 14
5-12-(5, 6-Di ethyl-indan-2-ylam no)-1-hydroxy-ethyl]-8-hydroxy-3 -nmethyl 1

H- qui nol i 125,69 Ehyindan-S- y@:ﬁﬁﬂ@{/?‘i’w&fo?@ehgﬁ]eé Hﬁﬂioﬁ %e&a%xfjserﬁg%ﬁp the

hydr ogenati on procedure for reno benz roup anple 1.
'I—I-NI\/R(dmlm]HB'@-I)onppml 11 (t, 6H, 2.11 (s, 3H, 2.58 (q, 4H, 3 01- 3. 37

( m 6|7'|) 21T}ll_a1]s me%ﬁ% @?ﬂne%&%@é%}) é‘"ié%?‘ﬁ%ﬁﬁéﬁ"@gﬂannn e (12 (IJHOg (s,
s-[z (5 &camelid‘gydo zhaﬂm&,ymemfaegreigaﬁydnwynrmt kae 838 rntet hixyrret hoxy 6 rret
hyl T | I_ne rom | nternedi at e
6. di et it MR FEEIT BR Ao (55 lgp 304 Hitg (BoTEhe G ba6 dow Easbl fror
pr epar at i 33), efsot-msegmgm%ts%&(s,zs (lglrmm?)é %@itﬁm)pmp 71941@1(3}{)6@'@3 (deﬁ? (s,
4 m

51852 %ﬂ{ H)lH)650(d 1H), 789794(m 3H) 8.68 (d, 2H) 9.15 (s,
o by ety 5[3(82 1- hyd t hyl ] - 8- hydr oxy- 6- net hyl |

- Di et hyl r oxy-e
Epguietno?/. ilgt aﬁr;l?éﬂ m no%nmm%@)ci h%draxr-sm;] &-h)’da@meﬂ-mfdl}d-ﬁbhumpbn%f
S-[2-(S, Q,nplethyl-lndanZyIamno) 1- . . .
hydr oxy- et h met hox met hoxy- 6- met hyl - 1H qui nol i n-2-one (12 ng) in
i sopr oparsdf iﬁl}'ﬂquthgrlcam tlatly) ahaditicd tain aolutidnbf 542-(5,6Diethehipdantulemmai 1t he

reaction h%wrc%h}t]]?Q%th)gfmethoxy-tﬁ-methﬂ-IH-quinolin~2-onc (12 mg) in isopropanol
{(1mL) and tetrahydrofuran (1mL) at room temperature and the reaction mixture heated for
18 hours at 40°C. The solvent is 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—y]aminq)-1-hydroxy-cthyl]-3,4-clihydro-1H-quino]in-z-
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% palladivm 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 containing 0.1% trifluoroacetic acid, UV detection at 254 nm}.
PC-NMR (d6-DMSO) ppm: 15.77, 21.42, 25.01, 30.37, 37.73, 37.83, 53.88, 58.68,

67.37,113.28, 120.21, 122.08, 124.31, 124.34, 131.01, 138.46, 138.52, 139.58, 143,12,
165.44,



18 hours at 40C. The solvent is rempved in vacuo, and the product pdrh Ki¥if
by preparative scale HPLC on a C8 colum, eluting with a

wat er/ acetonitrile/trifluoroacetic acid gradient. 73C NVR (d4-CH3OH) 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, 3337.55, 142.32, 142.50, 145.69,

163.24. Exanple 16

8- hydroxﬁ&m[pll’-_lﬁ 6- di et hyl -i ndan- 2-yl am no) - 1- hydr oxy- et hyl | - 3, 4-di hydro-1
H qui nol i n-2- one Hydrogenati on of a methanol/ethanol solution of

8- hydr oxy-5-[ 2- (5, 6-di et hyl -i ndan- 2-

yl am no) {4)- hgmﬁcoa@d R R H{F-bhkylaxyrd I rmyRnsine-phEgdRPp{ieen2y]-(245t ¢ rémétBPbindan-

pal | adi um q{; ‘{lu 8{1 catal yst at 30C for 48 hours under one atnosphere of
hydr ogen “g RO ST ST Conpound after filtration and evaporati on.

Further [l ritdrGRHia82D Sn A6ERVLUEF 8 sSRAVAPAHAL ¥R aptdP il iFObLBImid RGH QRANEX
Luna 10m 150 50 nm_ eluent: gradient from 10/oto 95% acetonitrile in

vat er coﬁf‘:&icrﬁ“hﬁéﬂ de agd therrassippagBirred fos S hournatdepmcteinparagure JBihykagptate is

53 68, C0. 5y ) seaRl Wb s, REBICQS Jolgion Dyfen Y (e onagiythy

138.52, {slragghyhamtato/ hexpgg 1224 and tiruxaio0e08 cﬂ&rémnpffwhiti chajalsAcEs'iMSaci d
(R -1- (4n9§ ;—yw 3 f or myl am no- phenyl ) - 2-[ benzyl (2,5, 6-trimethyl-indan-
2-yl)-am no ester To Intermediate 29 in tol uene / THE is slowy
added an aged mxture of formc acid and acetic anhydri de and the reaction

washed wiih SaZBARYS BRI B Br e Ao e by Bt
(silica, phﬁiyj()Lfoamamee / hexane 1:2) and tr| tur ation with ether gave

of f -whi t al s e577(|\/}
N- ( 2- Be ni-bf Bigrlust of %a@p]?ﬁg [#2J4 suppengled 1n Ftlhﬁ%‘?tlﬁ“?ﬂ 2 G3Erc pmppL efNrSFHsinydr o
xy- et hyl jnethahenisl Addtor ARer e Hms Qf w@i’@cﬂqe%hgﬁ@amrﬁo&a (@@AH the rSHRRGMEELG 1 N
et hanol gnd a cataly 1_1 {munt ? NaOCH3 in

y chromatography (si thy acetatc/ hexane 2:3) to give white crystals. ES' MS m/e

535 (MH")

(c) N-{2-Hydroxy-5-[(R)-1-hydroxy-2-(2,5 ,6-trimethy}-indan-2-ylamino}-ethyl]-phenyl)-
formamide is prepared from the product of example 17(b) by a procedure analogous to that
of Example 34(c). ES* MS m/e 355 (MH')

Exampic 18

(a)  8-Benzylamino-5-{(R)-2-(5,6-diethyl-2-methyl-indan-2-ylamino)-1-hydroxy-ethyl]-1H-
quinolin-2-one

A mixture of 5,6-diethyl-2-methyl-indan-2-ylamine {0.28g) and 8-benzyloxy-5-oxiranyl-1H-
quinolin-2-one (0.42g) in n-butanol (0.7ml) is placed in a Prolabo microwave oven for 75
minutes. at 100°C. The product is purified 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-ethyl]-8-hydroxy-1H-quinolin-
2-one

A solution of the product of Example 18(a) (0.20g) in methanol (20ml) is stirred under an
atmosphere of hydrogen in the presence of 10% Pd/C at room temperature for 2 hours. The



met hanol is added. After two hours at 70C the solvent is renoved ang gy 2003
residue purified by chromatography (silica, ethyl acetate / hexane 2:3) to
give white crystals. ES Ms me 535 (M+) (c)

N (2- Hydr oxy-S-[ (R) - 1- hydroxy-2- (2,5, 6-tri net hyl -i ndan- 2-yl am no) - et hyl ] - ph
enyl)- forrnamde is prepared fromthe p¢oduct of exanple 17(b) by a
procedure anal ogous to that of Exanple 34(c). ES M5 me 355 (M) Exanple
B- Bonyyl SRR B §imye shmpushy efte apg, b fleace oy concemratsd iy secue Trjoracion st
yl]-1H dittinydkihar Savenles @esm&pmdaaofESSb&—mree%Wym met hyl - i ndan- 2-yl am ne
(0.28g) and 8-benzyl oxy-S-oxiranyl -1 H quinolin-2-one (0.42g) in n-butanol
(0.7mL) is placed in a Prolabo mcrowave oven for 75 mnutes. at 100C. The
product Esamplilfoi ed by chromatography (silica, DCM/ ethanol, 5:1) to give
the desired product. ES* M5 mle 497 (NUT) 5-[(R) -2-(5, 6-D et hyl

2- et hyl -i ndan- 2-yl am no) - 1- hydr oxy- et hyl ] - 8- hydr oxy-1 H qui nolin- 2-one A

sol uti on(gf (shRepRLAKRS- [Qf(s E&ﬂ{m*]Gnd&@ﬁblaﬁﬁa&&gﬁy&&ﬁ&hhﬁmm-qﬁﬂ&mi -oh# is
stirred under an at m)s here of

15‘g/dr ogen in the presence of 10% Pd/ C at
. room t enpespatadr &ofrodnterriestiace . 16T 22reNCED frgesrpdists tiuf W 0me) £ 19t PeRfof #18gh

celite a fi.l entrly d ] ;n'@mgg,gpm Wi, Ly 25).
di et hyl QQ%;L ge{béﬁ'{t%tf% ﬁ?]{receagﬁp%cﬁ%? a dl&la&%ﬁ] éhanérf 7 (VH) Exe{npl e 12
(a)

(S)-8- Beﬂbz)yl OX § ;_ﬁ%egp)@ }gﬁmﬁ:\tﬂ}{-z 1 ﬁa’& 311?{:&?:?9{ r¥g])18 H%&B%—Mrﬁ&xn%ﬂn i—'ahzqu' n

olin-2-one is nt erme nt er medi at e
(100n) dtsdrtghbnpit ocpetpped &oal dg:qusdm quaanmiE BX{anpy e proesdureraglqasns FQ:a

di chl orongt h t 1

(5)-5-] 2n§% QZ%’E’PHE]I Qfﬂglc “‘gcayldécr%mﬁmf%@%c )&Q%]fii/noétlﬁyl F’r S- hy&r oxy- 1H- qui nol
in-2-one hydrochloride is prepared fromthe product of Exanple 19(a) by a
procedur«; anay ogous to that of Exanple 1(b). TLC (silica, dichloronethane
f met han 1 Rf = 0.05). Exanple 20 (a)

S-Benzyl oxy-5-[ (R). 4- hydrox--y-2-(6, 7, 8, 9-t et rahydr o- 5H benzocycl ohept en- 7-
yl am no) +a) 8-Benzyloxy-5-[(R)-1-bydroxy-2-(6,7,8,9-tetrabydro-SH-benzocydohepten-7-ylamino)-

erthyl}-1H-quinolin-2-one is prepared from (R)-8-benzyloxy-5-oxiranylcarbostyril (203mg) and
Intermediare 17 (110mg) by a procedure analogous to that of Example 1{a). TLC {silica,
dichloromerhane / methano! 10:1 Ry = 0.30).

{b) 5-[(R)-1-Hydroxy-2-(6,7,8,9-tetrahydro-5 H-benzocyclohepten-7-ylamino)-ethyl]-8-
hydroxy-1H-quinolin-2-one hydrochloride is prepared from the product of Example 20(a} by a
procedure analogous 1o that of Example 1{b). TLC (silica, dichloromethane / methanol 10:1 Ry
= 0.05).

Example 21

{a) (R)- B8-benzyloxy-5-((5)-2-[benzy}-{5,6-diethyl-indan-2-yl}-amino]-1-hydroxy-cthyl}-1H-
quinolin-2-one

A solurion of (R)-8-benzyloxy-5-oxiranylcarbostyril (5.00g) and 2-amino-5,6-diethylindan
(3.87g) in n-butanol is heated for 4 hours at 110°C. After cooling to room temperarare toluene
(100ml) is added and rhe organic phase is washed with warer (3 X 25ml), loaded onto a silica
gel chromatography column and eluted with roluene followed by a mixture of toluene:

ethanol: ethyl acetate: conc. ammonia (45:10:45:2) 1o give the title compound.



erhyl]-1H qui nolin-2-one is prepared from 2 7 NOV 2003
(R) - S-benzyl oxy-5-oxiranyl carbosryril (203ng) and Internediate 17 (110ny)
by a procedure anal ogous to that of Exanple 1(a). TLC (silica,

di chl oronet hane I methanol 10:1 Rf= 0,30). (b)

5-[(R) - 1- Hydr oxy-2-(6, 7, 8, 9-t et r ahydr o- 3H benzocycl ohept en- 7- yl am no)
-ethyl]-8- hydroxy-1H qui nolin-2-one hydrochloride is prepared fromthe
product Exanpl £122@( daRM0 gﬂu{ a %?ﬁ 1.8 9k ﬁtlm}lb  odd D)
TLC (S|Iﬂga glchlgﬁggnef gﬁ% RZH%R LBQ 1{985%@?Yqéigﬁp e gfa a)
(R) - maleate

8- benzyl y 6 a no roxy-ethy
|}-1H q 8 ?cr( @"Kne ]Bfl'lgi}lndé ’I%%gwb)qql 90:’9’ e[%ﬂﬁ;@llr u]i qlnggby% sryrl I

(5.009) (a’!’ﬁ@n'%-) amdigebed- xdlmédhyh:blndamL (ﬁdBﬂ'g)cdnﬂpdﬂnbut adtpkorecscmeataﬁdmfgm 4
hours at 110C. After ﬂg}ﬁgg éo r oo ure tqu ne OOnﬂ) i s added
and the GHHXHF aMpnEsel {4 pedAdiymg e F”‘fl BISSiB 84 0T ogtsh” B PTRPRAT | ca
gel chr oaahsa&rogahymo kdaoora i siedviad e@l b dobhpled BeNELE Qlidepveloldy. BhetatilyWigs Of

t ol uene: etha acetate: conc. anponia (45:10:45:2) to give th
title co 61.'& @?Pgﬂ\%gzehg nipg rf{B?ved in1 vacuo. |he produ(ct is raken up m?:o 1scpropan0 anf

(R)-5- [Za(ﬁwl@c‘dii elrh¥hteicndaR- ar YdcpEdpane) adddly driaxYiriet i douBa N deiaXived Hr@pi no

lin-2-one naleate

(R) - 8- beFrEyiseatsagop Jrqm edianple Ty (iliseadicllorpmetring d yoetbanpdi 18y Ret AyAS)-- ES+
H qui nol s 2;0Ney3 @PROMD) i s dissolved in nethanol (10ni) and the conpound
is deprorected by adding a catalytic amount of 10% pal | adi um on char coal
and placing the solution under an atnosphere of hydrogen. The reaction is
shown togg%§ggg@!ete by TLC after 4 hours. The catalyst is filtered off
and the is renmoved in vacuo. The product is taken up into

i sopropanol and a solution of naleic acid in isopropanol added. The title

G o o o NAREOS PET Bkl & oK By SRR SRS b e bl

22 (a) formamide is prepared from Intermediate 19 (1.00g), formic acid (155mg) and aceric

N-(5-((R 6- di_et d 2- 1 -1-h A b
1 oxy- pRERE EEr s aad AT ERlep b R R T B M P C
aci d (155naxgnedrthyhcetae 2:1 Ry= 0.20).

) N-{5-[{R)-2-(5,6-Diethyl-indan-2-ylamino)-1-hydroxy-ethyl]-2-hydroxy-phenyl}-formamide
is prepared from the product of Example 22(a) by a procedure analogous to that of Example

1{b). TLC {silica, n-hexane / ethyl acetare 2:1 R;= 0.05).

Example 23

(a) (R)-2-[Benzyl-(5,6-diethyl-indan-2-yl}-amino)-1-{4-benzyloxy-3-dimethylamino-phenyl)-
ethanol

Intermediate 19 (0.37g) is dissolved in CH3OH (S0mL) and formaldehyde, 37% in water
(SmL), dissolved in water (10mL), is added. A catalytic amount of PtO; is added and the
solution is stirred under an ammosphere of Ha. The reaction is shown to be complete by TLC
after 24 hours. The caralyst is filtered off, the solvent is removed in vacuo and the residue is
partitioned berween ethyl acerare (100mL) and water (100mL). The organic layer is dried over
MEgSO4, filtered and the solvent is removed in vacuo. The product is purified by flash column
chromarography (silica, n-hexane / ethyl acerate 4:1). TLC (silica, n-hexane / ethyl acerare 2:1

= 0.65).



anhydride (226ng) using a procedure anal ogous to that of Exanple 21(a) TLC
(silica, n- hexane / ethyl acetate 2:1 R/ 0.20). (b) %V 2003
N-{5-[(R)-2-(5, 6-D et hyl -i ndan- 2-yl arni no) - 1 hydr oxy- et hyl ] - 2- hydroxy pheny
|l -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 RlL =0.05). Exanple 23 (a)

(R) - 2-[ Bébizy| - ( H-BRO2€ES wbreﬂmmaa-yymmm)noﬂ.ydlofﬂammydnmemy&jﬂw?ﬂm&lam n
0- phenyl nol .Internediate 19 (0.3 is dissolved in CH3OH (SOm) and
f or mal de ﬂi'é’cng’f%“ iihPRREE frqm thy Prqs#lgts Alh2d@) by 3(aroRedure paalagrisdo A
catal yti ¢hAaARPEample fiHpt i s added and the solution is stirred under an

at nosphere of Hz. The reactlon is shown to be conplete by TLC after 24
hour s. - TREI DRMAI [oMsOs 400MKERS 10(0f6H ). 8D 41gNG), BOSEMANEd. 10061 a3.20d

(oot | iembr o8 mp sy BRRET. BN, Sl Frid ek g, PR Gt oo

i's removedo nH,aeesd), I mosluﬁa I13.4ounHf beshdpy flash col um
chr omat ogr aphy (silica, hexane I et hyl "acetate 4:1). TLC (silica,

n- hexane | ethyl acetate 2 1 Rf= 0.65). 27NOvV2003 42 (b)

4- [ (R) - 2Ekmpleli4et hy! . . S
i ndan- 2-yl arrino) - 1- hydr oxy- et hyl ] - 2- di met hyl am no- phenol hydrochloride is
prepared fromthe product of Exanple 23(a) by a procedure anal ogous to
t hat of a 1 N3P\ L -2- ‘;
3. 05( 2H, %’ B2 %ﬁ“@‘?s 4t %%%hz H ME%%{)?? %ﬂwéﬂw )rﬁg‘%i“ﬁf“(’ mﬁ 00
(2H, s),ethandl (1H, d), 7.35 (1H, d), 7.80 (1H, s), 9.20 (1H, broad), 9.75
(1H, bro : 1.40(H r anpjl.e 24 a). . .
(R) - 2- [Biﬁg 3"{ -ampﬂﬂ/?fq%ﬁ%%znﬁ ispolxed 11181°>C1n(<210*8%hz%ﬂd&59 berahwdside ani n
o- phenyl }90m)hatr)mldcifl“fellawediuiyt tef dopanige Idgdcgﬁ?l( |23|60:r®b1c a9 h gkl 150 [ MRengd) N Tl OXan
(20m.). Sodi.um I s adde ol | one
addu ti on”&?t’%’&é?’ ?ffh?’dﬁ%o"é %%%QQEFG? reagfjan iy shown %%ECQF’QP%C g’é Qﬁt\% P&%‘d“ at
90C. ThehowacThesolvéat shawdved ibeacompdeherdiud s atitiehedbetween ethyl acetate
(100mL) and water (100mL). The organic layer is dried over MgSQs, filtered and the solvent
is removed in vacuo. The product is purified by flash column chromatography (silica, n-

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

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

' 1+ 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-diethyl-indan-2-yl)-amino]-acetyl}-2-benzyloxy-phenyl)-
methanesulfonamide

Intermediate 20 (240mg) is dissolved in dichloromethane (10mL). Triethylamine (56mg) is
added followed by methanesulfonyl chloride (58mg). The reaction mixture is stirred at room
temperature. The reaction is shown to be complete by TLC after 24 hours. The solvent is
removed in vacuo and the product is purified by flash column chromatography (silica, n-
hexane / ethyl acetate 4:1). TLC (silica, n-hexane / ethyl acetate 2:1 Ry = 0.40).



hours. The solvent is renpved in vacuo and the residue is partitioned?7 N0y 200
between ethyl acetate (100nL) and water (1QOrL). The organic layer is

dried over MgS™4, filtered and the solvent is renoved in vacuo. The

product is purified by flash colum chronmat ography (silica, n- hexane /

ethyl acetate 4:1). TLC (silica, n-hexafle / ethyl acetate 2:1 Rf = 0.65).
(b)

4-1 (R) - 2- (5, 6-Di et hyl -i ndan- 2-yl ani i no) - 1- hydr oxy- et hyl ] - 2- net hyl am no- phen

ol hydragghl Qfj ! r I t r

proc e)d/ ur g&)a ng{"gg@d? %ﬂ%’ﬁ#%ﬁ gl&‘pﬂ%?a r’r%lglégfﬁ %ﬂﬂg{ﬁérﬁﬁewﬂgﬁ%ﬁﬁm@'

1. 10( 6H, mer.haimﬁﬂfoﬁldhhdeq) 2.85 (3H, s), 3.10 (614, m), 4.00 (1H m, 4 90
1H, 1H, b d 60

ElH g?, ogg'): Pro Cgef Bﬁlpp%i&&é%ﬁ(@@@ﬁx@s ge(d(lg)eth?nol IOmL)(Sodlumrb%?o ydndc

N- (S { [ Beoway) 15 (R1d6d Ginat thy | reddtidanmiyre) is @mﬂaelax%sw&:}np%r;emz Yﬂh@xﬂéacﬁ#&%nix' ) -

nmet hanes#fonar nide Internediate 20 (240ng) is dissolved in | or onet hane

(10nL) 8ty PasAmrleledantd)C pier 3ahm& Th reantion rwnrrenmeglmdfwmly PMHG@ri de
(58my) . ALY, ?l?ccgdl%t 1 Péfn%lir&i fnsv 58%?&51%99@ %ﬁgg dobdtlvEen EEH?I LERGE! On

is shown to be conplete ours vent s renove
vacuo antfGme fmdddtjféﬂtfiiéq @i I5éll.hlbyTh¢ arganisdhyemis diedoomst ddgaphilt¢rsi Ianda

][1- hgxz-gf-hc/ soﬁitny é‘ég@é’i{t Eé}% %{% Th-gl'p?oél?cjt gr?oat pﬂlflggm?er/ ﬁt(',k%lhcgcﬁ“ Bgﬁgaef\lc% 1R

N- (5-{2- {Etbehzwtatéa BRe+ €145 - i ndan- 2-yl ) - ani no] - 1- hydr oxy- et hyl } - 2- benzyl ox
y- phenyl ) - net hanesul f onam de The product of Exanple 25(a) (120ng) is

di ssolved in ethanol (I1QOr). Sodi um borohydride (9ng) is added and the
reaction{axi xture i sN;[S [”zEqk’a-miethﬂamldremyhhahurBhy&'rhﬁy—reﬂﬁrl]tz hydrogy-phgin to

be conpl et C af ur, The re ion mxt re i s quenched with 2M
nﬂfﬁ”’l’ dg 3’@?1%@3&5 PFFP@&@u%OI&nfaﬂtHﬁ yg of Brample Béﬂ{ )iy Bned

bet vveen pﬁdaydmaaﬁ&lag@us to2R4¥If BAmpRaiyy.at ed NaHCO3 (50nL). The organic

| ayer is_dried over MgSO4j flltered and the solvent is renoved in vacuo.

The pr odEnHtNMR 16D Ghur HODRHA Wr 1.ASEH, T)_C.56s{4H, g, 2.85 akane3.l0 (6Hhm), a0et at e
2:1 Rf :

N (501 2. (ELaRbA AT ORL Mg SOA1E Braadly 690 (At 08438 9 BIRY Mo et a1 -

(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-{(S)-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 nitrogen. The reaction mixture 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 is prepared from the product of Example 26(a) by a procedure analogous to
that of Example 1(b).

'H NMR (CD;OD) 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



met hanesul f onam de hydrochloride) is prepared fromthe product of Ex ?)lh(ﬂ 00
25(b) by a procedure anal ogous to that of Exanple 1(b). 1H NWR [ CDC ?
400MHz] S 1.15(6H,t), 2.55 (4H, q) 2.95 (3H,s), 3.10 (6H, m, 4.00 (114,

m, 4.85 (1H, n), 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, |e26]m)ﬁ _ L
(R - 8- Berf3hd- %ﬂ@vc%im:}lf oX)-2-( L sty mdaet%ﬂmm)ﬂethyll -1H-quinolin-2-one.

i ndan- 2-y, 1 | .

(R -5 Bens il ol & ooyt REL R ALy bR ord FoPRE) and Zimechibindapy
are di ss@-¥leuing 276- ivgi atnoﬂ-bl(t@mﬂnﬂl) nmmalesulncdwd)gemnchMW eaediboon,nisiigine i s
heated a ol 4 he l,xent -hs rempoved vacuo.
The pr odtfé%]ja?gsgﬁ{}ﬁe%l edﬂgzy ﬁ]ﬂm% Cg ruér?;g" ¢ t?soa?rgtlgg agltl?ﬁ resdefe ig absoerP Ry PR
acet at el lsdisxand tEﬂ)pl"@d)lct lESunﬁBl by BasBEBromdto)raphy {silica, chloroform/ethanol 4: 1)

R) - 8- d d 5.0, 7-1.et a eth
AR Ay £t VO = DR L R e Lk e I e it R e
pr ocedur dFan &l 18glep2Hi, 6. 66 ltdyt 11df, 7EKanm) ¢H1(hle (d,HPB!vR 413{38@1)1) pam (8. HS),( 1H,

%%é* Sd@dY (1H, d); 6.9 (IH d); 5.6 (1H m; 4.3 (1H m; 3.7
(2H q) BBk 3.3 (2H, dd); 2.4 (12H, s) ExamIPe2727NO\/2003
44 (a)
8- Benzyl dro rrethl-lndan2 | am no) -ethyl]-1H quinoli

n- 2- on)é %’}/? %Y%‘{#Yeflgg i?)ndaseﬁr I%I)'Fﬂwl]ﬂ)%ﬂﬂﬁ%blldn‘éﬂe? 500
my) and Zhepkdier bﬂEﬁﬂnp]@ﬁté} Gtﬁmg26§z 'H})lolgﬁ d?ss@HEé‘HPJncﬂénHi-@ZO'rﬁL}SM gct ed

to mcrowave irradi a using a Priol abo nt hewave 402 | nstrunent,
90 mi nut §Pfé’EcC1°£‘§U ’égflé%‘iad’lﬁ'é an@uabef)i%éop%lﬁdmgi o9 ehareerd apf stipingiurderi s

purified ab)’atfﬂcﬁgﬁbrg foOH?erQJnaIPJ}y 1 (Eédr'H;: G d hcc&ltﬂgs‘? fQr {H&Lg}f Ql?lld f}'xclgol\lf_ﬁnt Hs NNR

(CDC13) ppm 1 I—%O
(m  1H) &¥apofge 503121’4)’3’6 ‘6601(41 1H), 7.17 (m 4H) 7 26 (d 1H), 7.45 (m

SH, 8. OM(NMle4+CH§c>ﬁ1 Sp: (1%@ 3111'r')z £9Xm, 4H), 2.95 (d, 2H), 5.03 (m, 1H), 6.60

8- Hydr ox # R) - 1- MZJ é

i ndan- 2- zqal 6)32ét1h¥11{],-71 ;| }ﬁbF’rQﬁ b 8.20ve, BHdduct of Exanpl e 27(a) (100
ng, 0.22 mmol) is dissolved in nethanol (20 nlL) and is

Example 28

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

This compound is 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, 5H), 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).



deprotected by adding a catalytic amunt of 10% pal | adi um on charcoa§7ﬂ@pm3
stirring under an atnosphere of hydrogen for 1 hour. The catal yst S
renoved and the solvent is evaporated to give a yellow solid. "H NWR
(d4-CH3OH) 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}5 7.08 (d, 1H), 8.20 (d, 1H . Exans
5-[2-(5 D|ethyl an- Zt/amno) ethéf] 8- hdroxgll—l—qwnolln 2-one This
corrpound bk pr epdt-Badrexgm-URE 1hwdew2-Bringthihdh B S, 7 Sclaesphydrg- 1 cydlepenta-

rocedur I 1 763 R
E)d4 G_Bd?_li))]ﬁﬁphffﬁféﬂ Zeylﬁﬁnrﬁsj%-'eth}l] m%m(lgnﬁ@ I_Bme % 5%%? g g’y %;%@ E%tu%_ﬁ W
3.28 (d@rocgrq) ofa‘izglwémwﬂalﬂ)usu@ £ @réatdurtHinalopo 1§ dhatlef) Exemple 2b). 1Ahe
6.00 (s
8- Bengyl 5’)?((53[? F(ngnf%g oxyl%gﬁ?pb?rléﬁﬁy@ 1GOQHG Bradient lutiondy o- 1 H- cycl opent a
é Lb] nalo Fi“dbvﬁh( é{@-@m@ﬂm@nﬂw fadt}:H .qLi(s)GH)N1.85qne 4iB, mrsgmlar L @d)f BA® (m,

enz t
(150 mo) 2B Srcebdties BIhauysad Forhgset By it & 21%55 745 & e feficrs)
ppm 1.3wW,&).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). 27NOvV2003 45 (b)
8- Hydr ox¥xampleR0 1- hydr oxy- 2- (2- net hyl - 2, 3, 5, 6, 7, 8- hexahydr o- |1 H cycl opent a-
[ b] napht hal en- 2-yl arni no) -et hyl ] - 1H qui nol i n-2-one is prepared by
hydr ogenati on of the product of Exanple 29(a) using a procedure anal ogous

to that gf) Exampses- F%Q}l.czﬁhﬁ ﬁ.ﬁmﬁpdﬂﬁ}%a&ﬁ@a([%afsﬁhﬁeﬁ 2{1; afrihS -

CF3COCH, gradl ent e ution salt) .65 (s, 3H),
1. 85 (m hudrexyxtigd -hmlq;ry-lémgmehpz , 3.4 (m 4H), 548(t 1H), 6.83
(d, 1M, A7. 3 ) Indk (Ga 1 (
30 (a) 5-{(S) -2- ) Benzy1l r%éjéétg 6]]6;0 éls%)m hy g‘Po zéﬁ(gﬁg‘?ﬂ’ghg% %I-thpﬁ? gﬁl?en
2-yl) - antysdgpental ]naphthalcn-Z-yl)-armne (142 mg) in toluenc (1 mL) is heated at 80°C for 36
hours. The residue is purified by chromatography (silica, CHCl; / EtOH, 20:1) to give a
yellow foam.
'H-NMR (CDCl;) 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-[(8)-2-(2,3,5,6,7,8-Hexahydro-1H-cyclopenta[b]naphthalen-2-ylamino)-1-hydroxy-
ethyl]-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 5
hours. The rection is filtered and the product is purified by chromatography (silica, CHCl; /
EtOH, 20:1) followed by crystallisation (CH;OH).

'H-NMR (d,-CH;0H) ppm: 1.65 (m, 4H), 2.57 (m, 4H), 2.86 (dd, 2H), 3.1 (m, 4H), 3.82
(m, 1H), §.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 is prepared from Intermediate 27 (476mg),
triethylamine (231mg) and methanesulfony! chloride (210mg) by a procedure analogous to
that of Example 25(b). TLC (silica, n-hexane / ethyl acetate 2:1 R, = 0.45).



hydr oxy- et hyl } - 8- benzyl oxy-1 H-qui nolin-2-one A mxture of Internedizg gdfip
(150mg) and benzyl-(2,3,5,6, 7, 8- hexahydro-1 H

cycl opent a[ b] napht hal en-2-yi)-amne (142 ng) in toluene (1 rnL) is heated
at 80C for 36 hours. The residue is purified by chromatography (silica,
CHC13 / EtOH, 20:1) to give a yellow feam 'H NWR (CDO 3) 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, (BHN- (SG{(Epz'qﬂmﬁmrmﬁlhﬁl-md&l Qfﬂ)-alﬁhlb}J-gnf@l%xﬁéﬂl y8}-2-béfzyloky-phenyl)-

S[(S)-2-(2,3 , 7, 8- Hexahydro | H cycl opent a[ b] napht hal en- 2-yl ani’i no) - 1- hy
droxy- et™§ ‘“}“"8- -1 H quinolin-2-one A solution of the product of

Exanpl a oo
Cr L Bl A A O RGP R
hours. ThddedEallowrediby the idregveise additiomef pawd(bnl). § hpmcactmaﬂhubylrc is stirred at

(oo - “PRRNERRE T Fehdion i 30 €l o BACRT LY oKLV B) B AT

TR mmglgmmadﬂ*"’ Ang tiSsclmonlishy asﬁecﬁﬁlthdvatarkoso:rﬁ. 48d (sineHmLp. 91
1 Acet
(R - 201 e Treptle JE) iy Bl ahéeprl, SeRER et iy 5Bl ocieproa®d i vacuo. The

Enzt7 gan;as prddiry Insﬁpilimf‘mi- b)hﬁlgH hol&ﬁlh)ﬂgr@ﬁitﬁgrapﬁ Hlﬁﬁ@ih&ﬁﬁ{uﬁcoﬁgthﬁlz %gfﬁdl) .’ii!tl) R 27
ny t hyl ami ne t sul fonyl chloride ng) by a
pr ocedur é[LtCLQﬁ e’f"(?”t(’ﬁ"é{img%ta‘ﬁ%%gE %?(b) TLC (silica, n-hexane /
ethyl acetate 2: 1 R/ 0.45). 27NOV2003 46 (b)

N-(5-{(R)-2-[Benzyl - {%-rrethyl . .
i ndan- 2- ) - ani no] NeiZnbiadeexy- SeHEHjlwét%éﬁz@r@%wlpnéﬁy?)YlaIWEPh%ihEE’ahﬂUﬂiam de

The pr odygkhdes i onIRE ( )
(138ny) is . added fol‘fec))\::\%aﬁ)z 4 }E%}‘oﬂé‘%‘?é’gg (6 ExbRof 3400 b8’mi ‘5°CZ°CIE?§
react i onanslegeisetg thagtof rEﬁ@mPéft 1{lho oRL.€ dsifen, atiddexomEHene damtnh@moll H:3Rywwa to
be conpl gtgyby TLC after 24 hours. Ethyl acetate (100n) is added and the
solution i's'washed with water (SOm) and brine (50nm.). The organic |ayer
is dried over MgSO4j filtered and the solvent is removed in vacuo. The

pr oduct | [e 2| ed by flash colum chromat ography (silica, n-hexane /

et hyl ac ).

(a) Acenc 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-[benzy}-(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 acetatc 2:1 Ry = 0.40).

(c) Ethanesulfonic acid {2-hydroxy-S-[(R)-1-hydroxy-2-(2-methyl-indan-2-ylamino)-ethyl]-

phenyl}-amide is prepared from the product of Example 32(b) by a procedure analogous to
that of Example 1(b). TLC (silica, dichloromethane / methanol 10:1 Rs=0.10).

Example 33

(a) Acetic acid (R)-2-[benzyl-(2-methyl-indan-2-y})-amino]-1-[4-benzyloxy-3-{propane-1-
sulfonylamino)-phenyl]-ethyl ester) is prepared from Intermediate 27 (525 mg), triethylamine



TLC (silica, n-hexane / ethyl acetate 2:1 Rf = 0.35). (c) 2 7 NOV 2003
N-{ 2- Hydr oxy-S-[ (R) - | - hydr oxy- 2- ( 2- net hyl - i ndan- 2- yl am no) - et hyl ] - phenyl } -
nmet hanesul fonam de) is prepared fromthe product of Exanple 31(b) by a
procedure anal ogous to that of Exanmple 1(b). TLC (silica, dichloronethane

/ methanol 10:1 = 0.10). Exanple 324{a) Acetic acid
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et hanesul( ib%‘%)aﬁilﬁd -plogaydsylientdhlesdee2 S8mghriaparmdedducmahalbgousedi dhae of7,

triethyl gy, Hﬁtj iﬁég%g{]ﬁ‘f‘ekk}%f‘ﬁ#q Lécft%plgﬁlee d% _7rrg) by a pr ocedure

anal ogous to I'ca xane / ethyl acetate
2:1 Rf= 0.50). (b) Ethanesulfonic aC|d (5-{(R)-2-[ benzyl - (2- et hyl
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Et hanesul fonl c acid

{ 2- hydr oRy2epystp-of FxpapdsdL(b) (BLinbsiling) nrhguancd-cyhdrasetats) 4: 2Ryl Q.15).

phenyl )-am de is prepared fromthe product of Exanple 32(b) by a procedure
anal ogous to that of Exanple 1(b). TLC (silica, dichloronmethane / nethanol
10: 1 R f (& (Propne-Exdfnpice 8'3‘1(&{1% h)@d;lm(}’-é [ﬁﬂ-tl—hydroxy-z (2-methyl-indan-2-ylamino)-

Sut tonyl SRR PR dieh P mspdist R BRI 3700 Hoaraptocgdure

(525ny) , ahﬁlbgcblliwfoafham&)fImeNﬂNlﬂQDm (6iBBSndj¢hlarsinethgieopaReaubl 00| R, =
chl ori deo((%ﬁSrrg) by a procedure anal ogous to that of Exanple 25 (a). TLC
(silica exane / ethyl acetate 4:1 Rf = 0.25). (b) Propane- |-sulfonic
acid (S-{(R) -2-[benzyl -(2-methyl -i ndan- 2-y| ) - am no] - 1- hydr oxy- et hyl } -

2- benzyl ggé Bge%yl )-am de is prepared fromthe product of Exanple 33(a) by
a procedgré™ ogous to of Exanple 31(b). TLC (silica, n-hexane / ethyl

acetate 4:1 Rf= 0.15). (c) Propane- |-sulfonic acid
{2- hydr oxy- S i;R) 1- hydr oxy- 2- ( 2- met hyl - i ndan- 2-yl am no) -
et hyi ] - pFamyr 3# SARYARXYr & L3 retlydiindpnt I-glamingd-agetybpbenydF meshanesulfonapidy by a

Prﬁgfﬂ;[] 8 i}gﬁlfwouﬁ tzocrhgﬂhdm 25¢aRmk © 2hb) N-Elentsibhy-§ Brodb sy pRER aNe
methanesulfonamide is stxrred in acetonitrile at room temperature for 20 hours. The

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

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

The product of Example 34(a) is suspended in a mixture of ethanol and dichloromethane.
Sodium borohydride is added at 0°C and the mixture 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-Ethylindan-2-ylamino)-1-hydroxy-ethyl]-2-hydroxy-phenyl}-
methanesulfonamide

The product of Example 34(b) (0.29 g) in methanol (20 mL) is stirred under hydrogen in the
presence of 10% Pd/C at room temperature for 18 hours. The mixture is filtered through
celite and the filtrate is concentrated # vacuo, then chromatographed (silica, ethyl acetate /
ethanol 2:1). After trituration with ether / ethyl 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), 7.0§ (m, 5H), 7.30 (s,1H).



Exanpl e 34 (a) 27 NOV 2003
N-{ 2- Benzyl oxy- S-[ (2- et hyl -i ndan- 2-yl am no) - acetyl ] - phenyl ] - net hanesul f onam
ide A mxture of 2-ethyl-indan-2-ylam ne and

N ( 2- benzyl ox) - S- bronpacet yl - phenyl ) - et hanesul fonam de is stirred in
acetonitrile at roomtenperature for 204hours. The product is isolated by
filtratiqon, ES Ms me 479 (MH) (b) N{2-Benzyl oxy-5-[2-(2-ethyl

i ndan- 2- ﬁSaM%BVQ 19hWF‘b)<y et hyl ] - phenyl } - net hanesul f onam de The product

of Exanple 34(a) is suspended in a mxture of ethanol and dichl oronet hane.
Sodi um bor ohydri de is added at OC and the m xture stirred at room
terrperatlﬁzéﬂﬂz&& hours, then filtered and chromat ographed (silica,

et hyl acetate / ethanol 4:1) to give a white foam ES* MsS nie 480 (ME ) (c)
N-{S-[ 2-(2-Et hyl -i ndan- 2-yl anri no) - 1- hydr oxy- et hyl ] - 2- hydr oxy- phenyl } -

met hanes i) orfeneti¢ deacithe (R)eld(dchbenafloky-dnmétharBd@libynylHmins-phpnyl2-fiRdnkzelAa)5,4-20

i's stlrr d,u drogen in the presence of 10% Pd/ C at room
tenperaturléleﬁ'g r%% E‘?f 'ﬂ?ﬁ?ﬁtffre is filtered through celite and the

filtrate 'IloSa maﬁ@mbf mta@lcume/m 40 dichlbefmerhs B OGleANEMné 3¢ ot tentlcthire
acetate / anol é{ thgﬂécfrlturatlon wth ether / ethyl acetate
ay(lgEG (¢}

of f - whi t & % Zeth Pk W eigrturg jsEingraR ferg 18 dzlﬁle;/t ipphen waged(t

3 1. 6%ithmo.2 7 ‘brined
13 L6 1{ m 5"1')1 H&JB%r?gﬁldeC%é%%n §,h9 b %e Th (59086‘!#) is 9u§?9eo( %l
35 (a) A&g{qr%atag,qghy (silica, ethyl acetate / hexanc 1:4). ES MS m/e 625 (M)

(R) - 1- (4-benzyl oxy- 3- met hanesul f onyl ani no- phenyl ) - 2-[ benryl (2,5, 6-
trimethyl -indan-2-yl)-am no; ethyl ester To a solution of Internediate 29

in di chi ®MondtReRenzaloxyts-{(Bi-AfbenryHa.,%a6-trimerhyt-adpa2atlareino}-4-lyddeg-ethyl)-

met hanes glﬂﬂ)y the m xture stirred for 18 hours. It is then
washed tht 0&5&%#%Wﬁga urat ed NaHCO3 sol ution and brine. The product is
puri fi edThy predwondtbaapiy 3§@i s aaredeinhiykrhassit /et WieXEIEOL ) 3 di tive Nl e
625 (M) solvents removed in vacwo. The product is purified by chromatography (silica, cthyl 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-trimethylindan-2-ylamino)-ethyl)-phenyl}-
methanesulfonamide is prepared from the product of Example 35(b) by a procedure
analogous to that of Example 34(c). ES* MS m/e 405 (MH"*)



(b) N-(2-Benzyl oxy-5-{(R)-2-[benzyl (2,5, 6-trinethyl NGV 2007
i ndan-2-yl)-am no] - 1- hydr oxy-et hyl }- phenyl)-nmet hanesulf onamd e T%g
product of Exanple 35(a) is stirred in nmethanol / water with K2CO8 for 3
days then solvents renoved in vacuo. The product is purified by

chromat ography (silica, ethyl acetate / hexane 1:2). 'H NVR (CDC13) 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. ,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- Hydr oxy- 5- roxy-2-(2,5,6-trimethyl-indan-2-yl am no) - et hyl | - ph
enyl) - g%t%éﬂ@EEé&%ﬁémWﬁ@ 4is prepared fromthe product of Exanple 35(b) by
a procedure anal ogous to that of Exanpl$f34(c) ES Msrn/e 405 (MH) 2 7
Nov 2003 49 Cainms 1. A conpound of for a (CH in free or salt or solvate

form where Ar is a grou&#nf fq RIH s hydrogen, hydroxy, or
pen rogen or alkyl, R4, R5, R6 and

ent

al koxy, R2 and R3 are eac
R7 are each i ndepentitntNyhydrogen, cyano, hydroxy,'alkoxy, aryl,
atons or one or nore

al kyl , al kyl substlé;%;;h\by one’(gH, e k&t oy

hydroxy or al koxyar Ups R4l kyl i fterrup ted by one or nore hetero atons,
al kenyl, trial kylsilyl, carboxy, alkoxyéhrbonyl or -CONR'R12, where R 1
and R12 are each indé%endently hydr ogen or aIkyI or R4 and R5, R5 and R6,
or R6 and R7 together with the carbon atons to mhich they are attached
denote a carbocyclic or heterocyclic ring, R8 is hal ogen, -OR13, -CH20RS3

or - NHRLg bR ealRdSsol et iodinQghere al kyl, al kyl interrupted by one or nore
hetero atons, -COR14, where R14 is hydrogen, -N(R15)R16, al kyl or al kyl

Ar is a group of formula

Re / (Rg)p

(R‘lo)q

R!is hydrogen, hydroxy, or alkoxy,

R2 and R3 are each independently hydrogen or alkyl,

R*, RS, Ré and R7 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 R2 are each independently hydrogen or
alkyl, or R* and RS, RS and RS, or R¢ and R7 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 is hydrogen, alkyl, alkyl interrupted
by one or more hetero atoms, -COR™, where R4 is hydrogen, -N(R'5)R, alkyl or alkyl
interrupted by one or more hetero atoms, or aryl and R and R!6 are each independently
hydrogen, alkyl or alkyl interrupted by one or more hetero atoms, or R13 is -C(=NH)R??, -
SORY or -SO,R*7 where R17 is alkyl or alkyl interrupted by one or more hetero atoms, and
R? is 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,



interrupted by one or nore hetero atons, or aryl and R15 and R16 are %qﬁﬂzma
i ndependently hydrogen, alkyl or alkyl interrupted by one or nore hét

atons, or R13 is -C(=NH)R37, - SORl7 or -SM2R17 where R17 is al kyl or alkyl
interrupted by one or nore hetero ato and R9 is hydrogen, or R8 is

-NHRI u mhere -NHR18 and RO, together W th the carbon atons to which they

are att ed not nbered cle, ZCHZ n 27 2003 50

R10 is - H by
L s L R T i (B R R A o

one oOr EEYIAs, bet@ct)alﬂ axmmmw-N E@F;RO alh&l&fr@lk@?ﬁltdr&lptw 532&:)&:21;1016& Heydroor

al kyl int errupte ozrlle rmre %] atons, or aﬁ nd R21 and R22

are eaclR19Td&pa |F§/ ﬁg} REGA €2 8?P36¢€“§VW¢Y%F1‘I€1?YUB{§ vligiergméedr nore

het ero %y@ﬁg,or}gdr(ghg@}d)ggﬁsor hal onet hyl or alkyl, Y is carbon or
nitrogen, nis 2, is zero when Y is nitrogen or 1 when Y is carbon,

q and r )&wéamhozba!@w yhor alke, sum of g+r is 1 or 2; and the carbon atom

mar ked w * has the R or Sconflguratlon or a mxture
t her eof , fs\/\A‘*‘lenn%’?trk:-;‘tréé)%gkﬁdroxy or al koxy. 2. A conpound according to claim1,

in \/\hlchnlAﬂoir§ a group of formula Il in which Y is carbon, R8 is -NHR18
and -NHR .8 _and RQ‘{< qlet her delno n 1gcaol;((€ of formula -NH CO- R23- where R23

is an alpklf/Ferﬂ whep eny &ne or 4 éneo group, a group of formula

- NH- SOZqF&M rvher:a:hﬁzéb 0151,ahe ainkysf ene@Xy:;rggmtp a group of fornmula -NH R25

re R25 i n.IkIene raI nyl roup and R26 |
or a grélﬁepcaé O BOH.NA" -ealll’ff'%d fersk h&% Sec “&gbraing ?ﬁfl’@“’“ﬁﬁe?‘%re 9 is
as defi Ra@niRY iSh@dBkylor alodyg al kyl p is 1, q is 1andr is zero or 1.

2. A compound according to claim 1, in which Ar is a group of formula II in which

Y is carbon,

R® is -NHR8 and -NHR® and R? together denote

a group of formula -NH-CO-R2- where R¥ is an alkylene, alkenylene or alkyleneoxy group,
a group of formula -NH-50;-R2* where R24 is an alkyleneoxy group,

a group of formula -NH-R25 (COOR?6)- where R# is an alkylene or alkenylene group and
R26 is alkyl, or

a group of formula -NH-CO-NH- or -NH-CO-S-,

R0 js -OR??, where R is as defined in claim 1,

X is alkyl,

pis1,qislandriszeroorl.

3. A compound according to claim 2, in which Ar is a group of formula III, IV, V, VI or VII:

0 H31

30

HN \ R

HO

1 S

in which R2?%, R% and R3! are each independently hydrogen or C;-Cs-alkyl



3. A conpound according to claim2, in which Ar is a group of fornul @7INOV,2003
IV, V, VI or VII: OR31 . HOIl I | R29 in which R29, R30 and R31 are each

i ndependently hydrogen or Cl-C4-al kyl 2 7 NOV 2003 51 HN O HO HO HO VI HO
inwhich Zis -0-, -NH or -S-. IVV Wil 4. A conpound according to claim

1, in which Ar is a group of fornula 2 7 NOV 2003 52 R31 HOIlla "R29 where
R29, R30 and R31 are each independgntly hydrogen or Cl-C4-alkyl. 5. A
conmpound according to claiml, in ich Ar is a group of formula Il in

which Y is carbon, R8 is -CH20R13 ere R13 is hydrogen, Cl-C4-alkyl, or
Cl- C4- al koxy-Cl-C4-al kyl, RO is hgdrogem, R10 is -OR19 where R19 is

hydr ogen, Cl-C4-al kyl or O -C4-al koxy-G-C4-alkyl or Rl is -NHRL9 where

R19 is hydrogen, C-C4-al kyl or -CORZ where R2 is Cl-C4-al kyl, C6- Cio-aryl
or -N(R21) R22 where R21 and R2214re rdependent | y hydrogen or

Cl-C4-al kyl, p

v
i
Ox
S
/S—'\
HN QO
HO
Vv
i
O O
HNT N
HO
Vi
1
HN z
HO
VI

in which Z is -O-, -NH- or -5-,

4. A compound according to claim 1, in which Ar is a group of formula



and q are each 1 and r is zero; or a group of formula Il in which Y9%isyNgyn
nitrogen, R8 is - CH20R73 where R13 is hydrogen, Cl-C4-alkyl

Cl- C4-al koxy-d -C4-al kyl, R70 is -OR19 where R19 is hydrogen, Cl-C4-al kyl
or Cl-C4al koxy- Cl-C4-alkyl, p and r aye zero and q is 1. 6. A conpound
according to claim5, in which Ar is a group of formula XIl, XIIl or XV
OH HO X11 OH XII'I 27NOv2003 53 OH HO xv 7.,A conpound according to claim]l1,

in which Ar is a group of fornula 119jn wiich Y is carbon, R8 is -NHRL3
where R13 is hydrogen, d-Clo al kyl, Clo alkyl interrupted by 1 to 3
hetero atons, -COR14 where R14 isngg( o- G 0-al kyl or C -d o-al kyl
interrupted by 1 to 3 hetero atons, s -C(=NH)R17, -SOR17 or
-S2R17 where R17 is C -Cio-al kyl or Clo-al kyl interrupted by 1 to 3
hetero atoms, R9 is hydrogen, Rl where R18 is hydrogen,

Cl - C4-al kyl or Cl-C4-al koxy-Cl-C4 al ky p and g are each 1 and r is zero.
8. A conpound according to claim?7, in wWhich Ar is a group of fornula XV
R13 r HN HO xv 9. A conpound aggordi ng te®any one of the precedi ng cl ai ns,
in which R4, R5, R6 and R7 are each hydrogen or are such that the benzene
ring townBieqreR®Y%naTe: atelcacthBdephdetBdEdRaldr C\-Gudiisiti tut ed. 10, A
conpound according to any one of the preceding clainms, in which R4 and R7
are

5. A compound according to claim 1, in which Ar is a group of formula II in which Y is
carbbn, R8 is -CH,OR1 where R13 is hydrogen, C1-Cs-alkyl, or Ci-Cs-alkoxy-C;-Cs-alkyl, R?
is hydrogen, R10 is -OR* where R is hydrogen, C1-Cs-alkyl or C1-Cs-alkoxy-Ci-Cs-alkyl or
R10 js -NHR® where R is hydrogen, C1-Cs-alkyl or -COR?® where R0 is C;-Cy-alkyl, Ce-
Cio-aryl or -N({R21)R2? where R2! and R22 are each independently hydrogen or Ci-Ca-alkyl, p
and q are each 1 and r is zero; or a group of formula II in which Y is nitrogen, R#¥ is -
CHzO0R where R1 is hydrogen, C;-Cs-alkyl or C;i-Cas-alkoxy-C;-Ca-alkyl, R0 is -OR??
where R'? is hydrogen, C;-Cs-atkyl or Ci-Cy-alkoxy- C1-Cs-alkyl, p and r are zero and q is 1.

6. A compound according to claim 5, in which Ar is a group of formula XTI, XIII or XIV
OH

HO

Xl

OH

H,N
X1



i dentical and are each hydrogen, C -C4-al kyl or Cl-C4-al koxy, and ei Zr?eNUVFZﬁW
and R6 are identical and are each hydrogen, d -C4-al kyl, Cy-C4-al koxy or

Cl - C4- al koxy-Cl-C4-al kyl, or R5 and R6 together denote -(CH2),- or
-Q(CH2), 0O where s is 3 or 4andt is 30or 2. 11. A conpound according to
claim1l, in which Ar is a group of forrmula IIl, IV or V as specified in
claim3, fornmula Xl as specified igyclaim6 or fornmula XV as specified in
claim 8, Rl is hydroxy, R2 and are hydrogen, and R4 and R7 are

i dentical and are each hydrogen, 1- C4-al kyl or O -C4-al koxy, and either
R5 and R6 are identical and are ea drogen, Cl- C4-al kyl, C1-C4-al koxy
or Cl-C4-al koxy-d - C4-al kyl t oget her denote -(CH2)4- or
-Q(CH2) 20-, in free or salt or “sol e/form 27NOV2003 54 12. A conpound
according to any one of the preceding clains, ¥ilg which R is hydroxy or

al koxy and the carbon atomin formula | marked with an asterisk * has the R
configuration. 13. A conpound of forrmula (CH2)" H N 11 1 Ar in free or

salt or_sqlvate far CH2)~ (A), wherein Ar is a qgr.oup ,of. fornula.HO R31
Th L Red” A kot Re5b skl ShEh At e koot b SRR Bal B
H a?pl_ ) Earboi Hissis 1NI—HI1dw|R4r&3&U@| iﬂVyd@cﬂgﬁnﬁﬁG@w@Tﬁﬂ} cg@% ﬁ@laﬁterraﬁtearb@ 1et%cjﬂ H;
or 11 nitis , a n re eac a n are eac -, or
(iii) nDfEroROTSy gﬁﬁ‘% e il Oﬁ%ﬁar&gsﬁgﬁ@of ll?grﬂ'ea“éﬂé‘i‘fef@gég $rl (iv) n
is 1, apd3 RédeANstoWAl 6r REGH.CERENR 7 ok R a9, RO wk R EAGNCHT ok Y- 1S 1,

and R4 and Ware each H and R5 and R6 toget her denote -(RCI-|2L4-; or
Cio-alkyl interrupted by 1 to 3 hetero atoms, R¥is hydrogen, R1? is -OR1® where R1% is

hydrogen, C;-Cs-alkyl or C;-Cys-alkoxy-Ci-Cy alkyl, p and q are each 1 and r is zero.

8. A compound according to claim 7, in which Ar is a group of formula XV

H13

4
HN

HO
XV

9. A compound according to any one of the preceding claims, in which R4, R5, R¢ and R7 are
each hydrogen or are such that the benzene ring to which they are attached is symmetrically

substituted.

10. A compound according to any one of the preceding claims, in which R* and R7 are
identical and are each hydrogen, C;-Cs-alkyl or C;-Cs-alkoxy, and either R% and R are
identical and are each hydrogen, Ci-Cs-alkyl, Ci-Cs-alkoxy or Ci-Cs-alkoxy-C;-Ca-alkyl, or
RS and R¢ together denote -(CHz)s- or -O{CH2}O- where sis3or4 andtis 1 or 2.

11. A compound according to claim 1, in which Ar is a group of formula III, IV or V as
specified in claim 3, formula XII as specified in claim 6 or formula XV as specified in claim
8, R! is hydroxy, R? and R? are hydrogen, and R* and R7 are identical and are each hydrogen,
C;-Cs-alkyl or Ci1-Cs-alkoxy, and either R% and Ré are identical and are each hydrogen, Ci-
Cs-alkyl, C1-Cys-alkoxy or C;-Cs-alkoxy-Ci-Ca-alkyl, or RS and RS together denote -(CHa)s-

or -O(CH3),0-, in free or salt or solvate form.



(vi) nis 1, and R4 and Ware each H and R5 and R6 together denote 77 NOV 200)
-Q(CH2)20-; or (vii) nis 1, and R4 and R7 are each Hand R5 and R6 are

each CH3(CH2)3-; or (viii) nis 1, and R4 and Ware each Hand R5 and R6 are
each CH3(CH2)2-; or (ix) nis 2, R4, Ry, R6 and R7 are each H, or (x) nis
1 and R4 and R7 are each Hand R5 and R6 are each CH3OCH2-; or (B) wherein

IS r off NOV 20 XV 4N ich R13 is H,
R s o Aot et of B UngSia P e i el Fd ERSREOh e
each H aibkbxy and e o@fbo(n@)toml’lhcfditmtﬂa hmd&rdouﬂdarsedt&csﬂce*d Hais @ha R
8- hydr ox%- g% h%dr oxy- 2- (i ndan- 2-yl am no) -et hyl ] - 1H qui nolin-2-one,

S-[ 2- (5,8 4FHRH S xy- i ndan- 2- yl ami no) - 1- hydr oxy- et hyl | - 8- hydr oxy- | H-
qgui nol i n- 2- one,
5-[2-(5,6;djethyl -indan-2-yl ami no) - 1- hydr oxy- et hyl ] - 8- hydr oxy- 3- net hyl - | H
qui nol i ) Lyfrmpound of formula
5-12-(S, 6-di et hyl -i ndan- 2-yl am no) - 1- hydr gxy- et hyl ] - 8- net hoxynet hoxy- 6-
met hyl - 1H qui nol i n- 2-one, 5-[2-(5, 6-di et Kyl -i ndan- 2-yl am no)
- 1- hydr oxy- et hyl ) - 8- hydr oxys 6- e E - 1H-[qui n@f® n- 2- one,
[ y ~1- hydr oxy- et hyl ][-

Iﬁﬁl -i ndan- 2-
yl am no) et hyI 1-pA

S-[(R-2-(5,6-diethylF2-. rrethyl-lndan Zﬂamno) 1-

hydr oxy-et hyl ] - S- hydr%xy | H qui nol i n- 2- one,

(S)-S[2- %5 6- d| eth I-|n an- 2-yl am no) - 1-

hydr oxy-@ fﬁ‘}/Pjs §191™: qui nol i n- 2- one hydrochl ori de,
5-[ (R) - 1- hydr oxy- 2- (6 7 8, 9-

ret rahydr o- 5H benzocycl ohept en- 7-yl am no) - et hyl ] -

8- hydr oX{) Mregein s & 8pawpre formpalerochl ori de,

(R -5-[2-(S, 6-di et hyl -i ndan-2-yl am ng) - 1-
qui nolin-2-one mal cate, (R)-S-[2-(5, Badi yl -i ndan- 2-yl am no)
-1-hydroxy-ethyl]- 8-hydroxy | H qui ngt+1k 2-one hydrochl ori de,
N-{S-[(R) -2-(S, 6-diethyl-indan-2-yl grf no) gy dr oxy-et hyl ] -

2- hydr oxy- phenyl )-formamd e,
4-[(R)-2- (5, 6-di et hyl -i ndan- 2-yl am noydr oxy-et hyl) - 2-
29

8- hydroxy-S-[2-(S, 6-dieth
3, 4- di hydr o- | H qui nbl-inN2=
N ( 2- hydroxy-5-[ (R) - 1- hidroxy d(@i”%

gdr oxy-ethyl]- S-hydroxy-IH

HO

i R

in which R?% R30 and R3! are each H, R! is OH, R? and R3 are each H and

{i) nis 1, and R* and R7 are each CH3O- and R and R¢ are each H; or

{(ii) nis 1, and R? and R7 are each H and R’ and R¢ are each CHaCH;-; or

(iii) n is 1, and R* and R7 are each H and R’ and R¢ are each CHs-; or

(iv)nis 1, and R* and R7 are each CH3CH,- and RS and R¢ are each H; or
{vInis 1, and R* and R7 are each H and RS and R¢ together denote -(CHz)4-; or
(vi) nis 1, and R* and R7 are each H and RS and RS together denote -O(CHz)20-; or
(vii) nis 1, and R* and R7 are each H and RS and R¢ are each CH3(CHa)s-; or
{viti) nis 1, and R* and R7 are each H and RS and R¢ are each CH3({CHa})-; or
(ix) nis 2, R4, RS, Ré and R7 are each H; or

(x) nis 1, and R* and R7 are each H and R?® and R¢ are each CH30CH;-; or

(B) wherein Ar is a group of formula



di mer hyl am no- phenol hydrochl ori de, 7 7 NDV 2003
4-[ (R) - 2- (5, 6-di et hyl -i ndan- 2-yl am no) - 1- hydr oxy- et hyl] - 2-net hyI am

no- phenol hydrochl oride, N-{5-[2-(S, 6-diethyl-indan-2-ylam no)-1-hydroxy

et hyl ] - 2- hydr oxy- phenyl } - net hanesul f onani de hydr ochl ori de),

(R) - 8-hydroxy-S-[(S)-1- 53
hydr oxy-2-(4, S, 6, 7-retranet hyl -i ndan- 2-yl am no) - et hyl ] - 1H qui nol i n- 2- one,
8- hydroxy-S-[(R)- 1-hydro e

Xy-2-(2- met hyl -i ndan- 2-yl am no) - et hyl] 1H qui nol i n- 2- one,

5-[2-(5, 6-di ethyl-indan-2- ylarriHhp)-ethyl] -8-hydroxy-I|H quinolin-2-one,
8- hydroxy-S-{(R) - 1- hydr oxy- 2-(2- mer h
2,3,S, 6,7, 8 hexahydro-| H cycl opent a
[-1H quinolin-2-one, 5- [(S)-2- , 8- hexahydr o- 1H- cycl opent al b)
napht ha | en-2-yl ami no) -1-hydr oxy ety - 8- hydkoxy- 1H qui nol i n- 2- one,

N- (2- hydr oxy hydro ndan-2-yl am no) -

ethyl ] - ﬂﬁé’ﬁwh)SR %ﬁ&@%ﬁ%w@é% ﬁaﬂei‘uﬁ%& [ giegashyt and R¥ and Rf are
(2- hydr @%yh B-drdR) 1s1; By dr oxy- 2- ( 2-

met hyl -i ndan- 2-yl am no) - et hyl ] - phenyl ) -am de, propane-I|-sulfonic acid
{2- hydroxy-5-[(R)-1-

hydr oxy- ] ml setet ) | % amnin
L6 R ekl s e g6 8 i
NO\/ 2003 F5guinelinreneyf fl&hhidieethpry-indan-2-ylamino)-1- hydroxy ethyl] 8- hydrOXy lH—
N-{2- hycifu%m& bA&)s- [% B}@j& ¥1’ %dﬁ@l@vleﬁnﬁx[}] M&H%Lcﬂe{hg’ﬂné’ Rydroxy-3-me éhyl -1H-

yl am no) - et nmet hanesul f onam d ound according to

claim1 quﬁlf%'@rdjpﬂ%ﬁrlérﬁxﬁ -glipthyl-eey érYdlamJaoU&rbaénowewaeﬁommoxagmpsx éor an
ant | cholh ARl oAl G0 I ABATH k& LA A ERSBULL GO s00/IDES) 4. on

conprising a conpound accor to any one precedi n

opt i onalrhsthy! ddéﬂhéminwthCaBﬁwdrqmc%[& Sefatlieshyhindene athirainoh tiydroxy2éhyllse of
a comogﬂﬂa&@@&t anﬁmw@fxnm@(mé%lﬁgy SR (- 1.0 ﬁx,lgf tsfketrﬂﬁe‘%gﬁrﬁéan% of a

medi cament for t eat ment of T &évent e
al | evi atvéamipy)-erbyf) \Pé?rll}dhfoomamtdtre-sdféna?df%@’rétféh’éﬁﬂﬁmth}'i117dantlé~elauﬁma leonpound

accor di quf&yaé?yylp@?’wg;ux blg'% gﬁmgﬂt&—g—o']n% {S?:f? [ﬁ Kﬂagﬂ& rLﬁ‘tM gf?i%mq )- fmdl cament

for the treatnent ctive or tory alrway I sease. 18. A
pr ocess hydroxytrshyl}-8hadesxy dril-qhinalicdrayedndroshlofide,rful(B)-1 Hydrdxryei'e 6r.88alt or
sol vate f deSh, £ } aJ ofy ppund where R is
hydr oxy 5 t?J r&??@ n %Qlohg%):% Bg{ljanr%%lg%gx%@fa% fé&d&g%a?f—l ShifSIIPLYUAC
hydrochlortde 5 [2-(5,6-diethyl-indan-2-ylamino)-1-hydroxy-ethyl]- 8-hydroxy-1H-
quinolin-2-one malcare, (R)-5-[2-(5,6-diethyl-indan-2-ylamino}-1-hydroxy-echyl]- 8-hydroxy-
1H-quinolin-2-one hydrochloride, N-{S-[(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-

apht hal en- 2-yl am no) - et hyl

dimethylamino-phenol hydrochloride, 4-[{R)-2~(5,6-dierthyl-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-[{5)-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-quinelin-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[blnaphrhalen-2-ylamino}-ethyl|-1H-quinolin-2-one, 5-
[(8)-2-{2,3,5,6,7,8-hexahydro-1H-cyclopenta|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-ethy)-indan-2-
ylamino)-1-hydroxy-ethyl}-2-hydroxy-phenyl}-



~O Ar' CHCHI1R2 with a conpound of formula XVI XVII 17 where Arl? 7 §0W00I
as defined in claim or a protected formthereof, R2, R3, R4, R5, R6, R7
and n are as defined in claim1l and R32 is hydrogen or an am ne-protective
group, or 2 7 NOV 2003 57 (ii) reducing a conmpound of forrmula XVIIl where
Arl is Ar as defined in claiml or a protected formthereof, R2, R3, R4,

RS, R6 c L, C [t ed keto
group |ntgu§%ﬁf%ﬂ§mﬁﬁ gp%U?qﬂgbg?“%ﬂg ép Egﬁwaﬁn%$65“%%91oun&ga%ere Rl is
hydr ogemlamieduchyifypbenyrmebpoadiang midconpound of fornmula | where Rl is
hydroxy; or (c) for the preparation of a conmpound of fornmula |I where R is
al koxy, either (i) O-alkylating a correspondi ng conpound of fornula I

wher e R14j & chy@ooxd a@brding Jo digiact imemebisaldnesipoadiengd, € doponine rdvaptiong a

| eaving noiety inste of Rl with an_alcohol of formula R H where Rl is

al koxy: 28RSt %ﬁ‘tﬂl"&ﬁﬁ URETRIIR AR YT HIG 880t ant  compound of formula | in
protected forminto a corresponding conmpound in unprotected form and
recoverlng the resultant conpound of formula I |in free or salt P sol vat e
form 195 P@é%@fﬁﬂﬂ“@@‘ﬁ%ﬁ’%‘éﬂ%%ﬂﬂ“%ﬂ qomgound apgprding to pay opg ot gy and n

are as defined claﬂné:loﬁhgﬁall Vf@%ééﬁer%th Béharﬁﬁnc@:ﬂgalm&eﬁﬂdsl@ caffl@t the benzene

ring to which“they are attached is symretrically substituted, and R32 is
hydrogen or an am ne-protective group, with the exception of conpounds

where Rig RRRe oF% toﬁgmgg’rd% to any one of claims 1 to 14 for the preparation of a

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

the $2-adrenoreceptor.

17. Use of a compound according to any one of claims 1 to 14 for the preparation of a

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

18. 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!is hydroxy, either

(i) reacting a compound of formula

/0\
Ar'—— CH CH—— R2 XV
with a compound of formula
R
5
H Rl ACHa); R
\N—A< XVl
re” (CH): &
R

where Ar! is Ar as defined in claim1 or a protected form thereof, R2, R?, R4, RS, R¢, R7 and n

are as defined in claim 1 and R32 is hydrogen or an amine-protective group, or



Wand R32 are each hydrogen, where R4 and R7 are methyl or nethoxy when? K8Y 2003
R6 and R32 are each hydrogen, and where R4, R7 and R32 are hydrogen when
R5 and R6 are each hydroxy, fluorine or chlorine.

57

(i) reducing a compound of formula

R (CHy); R
H——NA< XVII
(CH,); R®
Ar%ﬂz : 7
R

O

where Arlis Ar as defined in claim 1 or a protected form thereof, R?, R3, R4, RS, Ré and R7

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! is 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, either (i) O-alkylating
a corresponding compound of formula I where R1is hydroxy or (ii) reacting a corresponding
compound having a leaving moiety instead 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 in unprotected form;
and recovering the resultant compound of formula I in free or salt or solvate form.

19. A compound of formula XVII

(CH,). R°

H RR
\NA< XVl
e 6

R (CH,); R

where R3, R4, RS, R6, R7 and n are as defined in claim1, where R*, R*, R¢ and R7 are such
that the benzene ring to which they are attached is symmetrically substituted, and R32 is

hydrogen or an amine-protective group, with the exception of compounds where R*, R3, R¢,
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R7 and R* are each hydrogen, where R* and R7 are methyl or methoxy when RS, R6 and R3?
are each hydrogen, and where R*, R7 and R32 are hydrogen when RS and R¢ are each

hydroxy, fluorine or chlorine.



