24 June 2005 PHENETHANCLAM NE DERI VATI VES FOR TREATMENT OF RESPI RATORY

DI SEASES The present invention is concerned with phen

derivatives, processes for their 5 preparation, conpositions containing
them and their use in nedicine, particularly in the prophylaxis and
treatnment of respiratory di seases. Certai n phenethanol am ne conmpounds are
known in the art as having selective stinmulant action at
fie-adrenoreceptors and therefore having utility in the treatnent of
bronchi al HARHANYRANINE PERTVRITHES; FPR cTREATHENR OEPRESPIRRFOBYOPHFESEES hes
phenet hanol am ne conpounds i ncl udi ng 4-

hydr oxy-a' -[[[ 6- (4- phenyl but oxy) hexyl ] am no] net hyl ] -1, 3- benzened i net hanol
1- hydr oxy- 2- napht hal enecar boxyl ate (sal neterol xinafoate) which is now
used clini calteyprésentifie@ntidraigédiRethedwith phepbthaRMintind defitdiies, proB&ses ¥or théik hough
sal met g5 0l §fichalien AbRESSiEATTGHANiRL inkm WA oAl Ein IiZic A SARLRRGR 6 a00NI St S

are effective bronch ﬁl | at or t. | mum duration of actioh I's 12 hours,
hence twice pd%ﬁw&xﬁﬁgfﬁﬁmﬂoﬁqcfpé'ﬁt% B53°€d. There is therefore a clinical
need for conpounds having potent and selective stinulant action at

%adr enor ecelentain phargthanslamige dompuiividddre BeciSin ffieQirt s Baviig sekttiventmdlindeten di ng

to the pr esgw%&aﬁ&uﬁ&s abhd ¥REBfobeShald @ \Ghifl 5 dn the HRIMRHF bRhcHif afiind add!)
LRIl D e e o R
~or physi ol ogf car [y PHRct I'8n T TRt EPEERCARINE SEPRUNEHPECRR™ nt eger
of from 2 t dvdroxyrey-Hl6s4-phenxdbsoxydhiexyaminalmethylldl,3-bangsmedimsthongl d diydroxy-g- 7;
with the praaplghaldnecarbaxplate (salmaterdl tinafdsie) variel ie navo sed Slinicallydn ths Gredtmentf

- XSO2NR6R7  (shioh métfdaBédndifiohs - (CHI ) P- or C2.6 al kenyl ene; R6 and R7 are

i ndependent|ly sel ected from hydrogen, Cl.6al kyl, C3 ycycloal kyl,

C(O NRBRP, phenyl, and phenyl (C, .4alkyl)-, 35.0or R6 and R7, together with
the ni rogeﬁ‘qﬁ‘BXWFjéﬁwf‘l’léyd élﬁ@&-sb?ﬂmsrclﬁal»f gailable B-agrenorgeeptor agag, d

ni t rogen comffedtive higneliodijatora tbie RSximno devatian of sxtiolnisdp hows dencg teich dailytdosiegl by
one or two G sfeRveqaRbd ChiRe it theRtdiah Qinicn@heﬁ%ﬂ%h@ﬁﬁsm teit/and selective
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20 According to the present invention, there is provided a compound of formula (I)
HOCH ?
CH, R R’
4nS
HO GHCHNHCR'RYCH,), ——0—(CH,), 0
OH
RB

or a salt, solvate, or physiologically functional derivative thereof, wherein:
25

m is an integer of from 2 to 8;

n is an integer of from 3 to 11, preferably from3 to 7;

with the proviso that m + n is § to 19, preferably 5 to 12;

30 R' is ~-XSO,NR°R’

wherein X is (CHy),- or Cy4 alkenylene;
R®and R are independently selected from hydrogen, C,.salkyl,
Cs.scycloalkyl, C(O)NR®R, phenyl, and phenyl (Cy4alkyl)-,

35 or R® and R’, together with the nitrogen to which they are bonded, form a 5-, 6-; or 7- membered
nitrogen containing ring,
and R® and R’ are each optionally substituted by one or two groups selected from halo,
C)salkyl, C,shaloalkyl, C, salkoxy, hydroxy-substituted Cycalkoxy, -CO;R®, -SO:NR®R’,



Re and R9 are independently selected from hydrogen | k 5

C3. 6¢cycl oal kyl , phenyl, and phenyl (Cl.4alkyl)-; and éﬁ%—gﬂgeger of
fromO to 6, preferably fromO to 4, R2 and R3 ar e i ndependent |y sel ected
from hydrogen, Cl4al kyl, Cl.6al koxy, hal o, phenyl, and Cl.6hal oal kyl; and
R4 and R5 are independently selected fromhydrogen and Ci aal kyl with the
proviso that the total 10 nunber of carban atons in R4 and R5 is not nore
than 4. In the conpounds of forrmula (I) the group R is preferably attached

to the rrfta-eeﬁat*kbmwreswvmst%bhemeﬂbéw%emwgmﬁtg,l 15 Rl p{ e:‘j e][ abl'y
represents - ently selected from
hydr ogen anf%‘l\lgﬂrf(g\fq@pe"g pre era M&egch é%@ﬂhz 20 25 R4 and RS are
preferably Greaploatky ph Y&é‘!"dﬁ'ﬁ@ﬂ(@w& gen and nethyl, nore preferably

R4 and RS a:rlealbultdgemﬂmg%toﬁ ptref%abéxrfromlﬁltq4;4, 5 or 6, and n is suitably
3, 4, B or 6. Preferably inis 5 o0or 6 and nis 3 or 4, such that in + nis

8, 9 or 10, gpp :1 Pq?raqi S thendinwgnt i on,
there is pr eri eg gp}nﬁz%gﬂér? y% or mu &nfh?dpfgﬁ %‘Eﬂ ?ﬁﬁ%ﬁiﬁﬂ?' )}’
-0 (CH2)i i °6fkylc1 adit, solvate, or physiologically functi onal
derivative thereof, wherein 30 - R is as defined above for formula (1).
Accor di ngdt R and RY drémdegehddntly ﬁeeatoamchydedgeh asd (i:.uulkﬂtm?nthe ;:i‘wiseﬁi(asthp )tomaii ded
a co un Fibéh W 1 HCH2NH(CH2) 7 -O-(CH2)s OH
24 Jgﬁg 200%5151)%?’2 sa a‘%'pgslg vat e, %é/rgr g?ggr cally funct i onal derr vative
t hereof, wherein Is as defined abovefor formula ( 51nth

conmpounds oln the pmgdqqf&gn@hdl)(thq,grpun Reis QF&W'BF@“’P@%? QF@%P%F“QPF%IEW% to
t he neta- pashé i-OCHgldinkve to the -O (CH2)" -O(CH2% or -O(CH2)3- link
respectively. In the conpounds of formnul ae (ta) and (Ib), R is preferably

- S qug R \Aﬁe;rar%}'err]ibﬁpregrre]sdeng -SB£I$R6R7 wherein R® and R are independently selected from
hydrogen and C.¢alkyl, more preferably R' is ~SO;NH,.

J

R* and R® are preferably independently selected from hydrogen and methyl, more preferably R*

and R? are both hydrogen.
20
m is suitably 4, 5, or 6, and n is suitably 3, 4, 5 or 6. Preferably mis 5 or 6 and n is 3 or 4, such
that m + n is 8, 9 or 10, preferably 9.
According to a preferred aspect of the invention, there is provided a compound of formula (la)
25

HOCH,
Rl

HO (I:HCHzNH(CH,)e —o—(crrz)‘—@ (ta)
OH

or a salt, solvate, or physiologically functional derivative thereof, wherein
30 - R'is as defined above for formula (I).

According to a further preferred aspect of the invention, there is provided a compound of
formula (ib)

HOCH,
R1

HO (IZHCHZNH(CHQ; —o—rcr-rg,—@ (ib)
OH

35



I ndependent|ly sel ected from hydrogen and Cl. 6al kyl ng Ere£8E§b| y R is

-S2NH2. 10 It is to be understood that the present i vers all
conbi nati ons of particular and preferred groups described herei nabove.
Preferred conpounds of the invention include: 15 3-(4-{

[6- ({(2R) - 2- Hydr oxy- 2- [ 4- hydr oxy- 3- (hydr oxymet hyl ) phenyl ] et hyl ) -

am no) hexyl ] oxy} butyl)benzenesul fonam de3 4-(4-{

[ 6- ({(2R) - 2- Hydr oxy- 2- [ 4- hydr oxy- 3- (hydroxynet hyl ) phenyl ] et hyl } -

am no) hexyl Raidh :

2-(4-{[ 6- ({%%%%%% égy -Fg%n'}h?oxy %q ?%g?flmrr%f; R henyl ] et hyl } -
am no) hexyl ] oxy} but yI )benzenesul f onam de; 3 (4-{

[6-({(2R)-2 poveiter P@@a@l(hydroxynet hyI )phenyl Jethyl }- am

I no) hexyl ] oxy} butyI ) N- met hyl benzenesul f onam de;

2- (Hydsoxynmthybamﬁou{mdd?)forhmmm épﬁe.sbmrmwttaeheﬂwhémeﬁonyl) 25
phenyl ] but o%tgn’ Eﬁ‘;}f or ?ﬁg{"ﬁé mteh’
[6-({(2R) -2 oxy ) IIEPETRERS 1 ) -

am no) hexyl ] oxy} but I ) N N-d| rret hyI benzenesul fonam de 3-(4-{[ 64

{(2R) - 2- Hydlms'c@wnmmmhsaemmmmmvﬁeyaplyasﬂzwafmwmmk“ and R’ are

am no) hexy! jnagyehddidly ¥éidctdd fronPRydedRéh RRINE GRIRGLIMbR .day R3@ -SO,NH,.

N-(teqp -Butyl) 344- ([ 6- ({(2R) - 2- hydr oxy- 2- 4- hy roxy - (hydr oxymet hyl ) pheny

|2] E H;J([:iP Ol(i/ n?ﬁg;g he r%(i%lflogc)l( ){Ilat the xre%en?I?nZv%:Qt?o%utl‘,ngrgam combmatmns of particular and
R) - 1- hydroxpﬁe@"FGBm{lniqeslf(bﬂMlmhoml yl sul fonyl ) phenyl ]- but oxy) hexyl)am
SN d} e Lt bt ot bt t hyl ) phenyl ] et hyl } ami no)- 35
2R) - 2- r -
éuzaéll g)?)ié ?&t ;I%?phenylj Ymgﬁ‘(ﬁggﬁﬁﬁgﬁﬂey Si( 5 ?/ { LST({
- 2- ro r ox r oxymet en et -
<(31m 310) pe%t y?'f%ﬂﬁ}([[ h’éﬁlﬂbéﬁidﬂégéﬂoﬂ%ﬂéhﬁcéﬁ) : épl%eﬂf k}‘/hyl;-
ﬁ\gR)hezt h?/]ciamy)haxﬂijéxj;}ydlynmzaﬂhufhﬂmwret hyl ) phenyl] ethyl } - am
3- (23 [2 {{( } GRI{@]?- ')A;W 49[31%%9? ( hygﬂoxgldr)r%ht hy e)ugh}enyl ] et hyl }-
ami no) utox 8 473 (4 ([64
{(2R) Erﬁﬁyﬁlmy-li%w;remﬁwmwmﬂbmmq ethyy) -
am no) hexyla}rmnq)hexydl]bw})mdybbepkf}nbmmmnlde sul fonam de; 24 June 2005 4 3-(5-{
[ 6- ({ (2R) - B HequErRP2 ARG hydok Ry diyatoxymbayhphebapylet hyl } -
amino)hexyljoxy}butyl)-N-methylbenzenesulfonamide;
2-(Hydroxymethyl)-4- {(1R)-1-hydroxy-2-[(6-{4-[3-(morpholin-4-ylsulfonyl)-

25 phenyi]butoxy}hexyl)aminojethyl} phenol;
3-(4-{[6-({(2R)-2-Hydroxy-2-{4-hydroxy-3-(hydroxymethyl)phenyl]ethyl} -
amino}hexylloxy}butyl)-N,N-dimethylbenzenesulfonamide;
3-(4-{{6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}-
amino)hexylJoxy} butyl)}-N-isopropylbenzenesulfonamide;

30 N-(tert-Butyl)-3-(4-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]-
cthyl}amino)hexyl]oxy} butyl)benzenesulfonamide;
2-(Hydroxymethyl)-4-{(iR)-1-hydroxy-2-[(6-{4-[3-(piperidin-1-ylsulfonyl)phenyl]-
butoxy}hexyl)aminojethyl} phenol;
1-{3-(4-{[6-({ (2R)-2-Hydroxy-2-[4-hydroxy—3-(hydroxymethyl)phenyl]ethy!}amino}-

35 hexylJoxy} butyl)phenyl]methanesulfonamide;
3-(5-{[5<({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}-
amino)pentylJoxy} pentylbenzenesulfonamide;
3-(3-{[7({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}-
amino)heptyl]oxy} propyl)benzenesuifonamide;

40 3-{6-[4({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}-
mnino)butoiy]hexyl}benzenesuifonamide;
4-[3-(4-{[6-({{2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyi}-
amino)hexyl]oxy}butyl)phenyl]butane-1-sulfonamide;




am no) hexyl Joxy) pentyl)benzenesul f onam de; 3-(6-{

[ 6- ({(2R) - 2- Hydr oxy- 2- [ 4- hydr oxy- 3- ( hydr oxymet hyl ) pheB$June, 2005

am no) hexyl j oxy} hexyl ) benzenesul fonam de; 5

3-(3-{[6-({(2R) - 2- Hydr oxy- 2- [ 4- hydr oxy- 3- (hydr oxynet hyl ) phenyl ] et hyl } -
am no) hexyl f oxy} propyl ) benzenesul f onam de;

3-(4-{[5-({(2R) - 2- Hydr oxy- 2- [ 4- hydr oxy- 3-4

(hydr oxynet hyl ) phenyl ] et hyl } am no) pent yl ] oxy} butyl)benzenesul f onami de;

(1 h%r éﬁyEmE Tﬁﬂﬁ-ﬁgﬁ%‘ﬁﬁ'} yznfd'}é/ -?OXy%nJeg'lyl)phenyl]ethy]}-

but yl ) ph

R ['%i( ¢ (IR QB> Wwewszwﬂmﬁdwdrsww@pwmmf ) phenyl Jethyl }
ani no) hexy| gminglhexylioyy phehyd)byizénestitianaméds} f onam de;

N[ 3- (8 nos. t[@qybkfxb%aalrd srms,/dm& I EE ey aerhyl) 4 hydr oxy- 3-

(hydr oxynet ani no oxy} but'yl ) benzenesul f onam de; 15
N- Benzyl - 3- g é “a"“es Ejilﬂ ’hydr oxy- 3-

(hydr oxynet Sﬂl e 3 YHW‘}’%\E“ t]oxy) butyl)benzenesul f onani de;

4- { (1R) - 2- [ (gdrpxynicBrylpherit]ethylhamino)perty oy} thitd)bemehasulféramide; phenyi ] but oxy) - h
gx%/IAf) amGn?}r.p ~(4hyel{ @2®es- mhﬁoxj,.gly étmgyyi (hydr oxynet hyl ) benzene;

gm(/gr ?x%/gez %z(é)g{?é(n?!;[ gdr? :lg_no 8]Pi)gbu?d)5hep§l ﬂéar?fse"r]l%)s ?do’nam de;

(hydr oxyrret( )}d"}’mﬂlﬂ)leﬂW#t}iﬂmwmmyﬁbl}x}hwl)ﬂuny]ﬂmﬁmsﬂ@smﬂqnam de;
N-[4-({[3- (M*[Z{-Uﬁmﬁés(uHBﬂylﬁJhbw}iﬁW{ﬁs([(QR}ly gg&yy@{c{ -hydisgxyet hyl ) phenyl ] et hy

1) I R 0 R 2

(hydr yrret h% exy but yl ) benzenesul f onam de;

N- Oyel ohexyh J!@oxymeth{v[)ahep l}arzmh«y)uw@ﬂyxyab{lml)lwpmwfomide;

(hydr oxymtmxhamlﬁas{hl[@«mm}-ﬁammm»w]aﬁm}}snhfd:hylbﬁb@nmmwhé:@namndp1-

3-(4- { [61,@{“@,% g _2 ,&;‘ﬁ{h % {ehydroxymet hyl ) phenyl ] et hyl }

30 am no) h ¥ ?I n-4-yl et hyl Y benzenesul f onani de;
?‘o@%ﬁé Jﬂl "X' 6 ({(2R) - 2- hydr oxy- 2- [ 4- hydr oxy- 3-

N-[2-(2-
(hg/dr&yrret(hbgﬁ‘t)xp’ﬁ'eﬁy I]”@F }WQ) HR&M baxhenpnespifpppsmidesnesul f onani de;
N- (4- Fl uor GpHeieA {(25)-2% Hydrp6-4-{4-Bfdroxd~-hy dr oxy- 2- [ 4- hydroxy 3

(hydroxynﬁt(ﬁpﬂk'&xﬁ}h@ﬂﬂyb H%h ém,}n .c?&;g‘? m%%ﬁé ﬁamaesu | fonam de;
35 N[ 4- A d 3-
oyt oo P@?@? RO o AN

2- ( Hydr oxy fHn&Eto rﬁy Joxy}b pbe Jsutfonyigming)phemyllpgetamide;- [ 3 - (pi perazi n- |
yl suiBony| rbﬁmuuiymwmwm&m}mmwmpmol
(hydroxymethyl)phenyljethyl}amino)hexyljoxy }butyl)benzenesulfonamide;
N-Cyelohexyl-3-(4-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyi}amino)hexyl]oxy}bntyl)benzenesulfohamide;
3-(4-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl} -
30 amino)hexyl]oxy} butyl)-N-(2-morpholin-4-yiethyl)benzenesulfonamide;
N-[2-(2-Hydroxyethoxy)ethyl]-3-(4-{[6-( {{2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl} amino)hexylJoxy} butyl)benzenesulfonamide;
N-(4-Fluorophenyl)-3-(4-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl)ethyl}amino)hexylJoxy} butyl)benzenesulfonamide;
35 N-[4-(Aminosulfonyl)phenyl]-3-(4-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)hexyl)oxy} butyl)benzenesulfonamide;
2-(Hydroxymethyl}-4-{(1R)-1-hydroxy-2-[(6-{4-[3-(piperazin-1-
ylsulfonyl)phenyl]butoxy}hexyl)amino)ethyl} phenol;
3-(4-{[6<({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl} -
40 amino)hexyl]oxy}butyl)-N-(1-methyl-1-phenylethyl)benzenesulfonamide;
5H4-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]-
ethyl}amino)hexyl]oxy} butyl)-2-methoxybenzenesulfonamide;




3-(4- {[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxynet hyl phenﬁl ! ethyl ) -
40 am no) hexyl Joxy}butyl)-N-(I-nmethyl-I-phenyl et hyl) nam de;
5-(4-{ [6-({(2R) -2-Hydroxy-2-[4-hydroxy-3-(hydroxynet hyl )phenyl] ethyl ) am
i no) hexyl ] oxy} butyl)-2-nmet hoxybenzenesul f onam de; 24 June 2005 5
3-(4-([6-({(2R) - 2- Hydr oxy- 2-[ 4- hydr oxy- 3- (hydr oxynet hyl ) phenyl ] et hyl }-

am no) hexyl ) oxy} butyl)-5-pentyl benzenesukfonam de; (E)-2-[3-(4- f [6-({
(2R) - 2- Hydr oxy- 2 [4 hydr oxy- 3- (hydroxynet hyl ) phenyl ] ethyl }- ami

no) hex I]oX J . nllm 9 ]
(Zh[ygrgéy%? ?gh %;(@il féiﬁ;% "ﬂ%’W 5@‘5’ ALiflBetnsl)

but yl ) pheny e(ﬁ'dﬁﬁxf ﬂ(mmmxy-&[fhyd@xy *(hydmxymeﬂ‘yf)[lheﬂyllethyl}
[6- ({(2R) - 2ad'rlynd)hea()y]oiyIb@t}h)pdéxgdiw-ﬂiethylethenesulfonam1de
(hydr ogymet b;[j_l,p é‘(z}?{ }tyg;@ks,boxy} butyl)[1, 1 -bi phenyl ] - 3-sul fona

mde; 3-F or & ﬂ'}é%}fﬁ%w)ﬁﬂ?éﬂ)’@gﬁi@ﬁ Wfonani de;

(hydr oxynet Q'fjo
5-(4- ( [64%% Ié{ﬁ)'l er%szh Yeepxbiddr oxy- 3-
(hydr oxynet (hyﬂx))wmbyl]paéﬁyy]et}lgnnmm))}lexgl]o}cppbybmm Vibjphanyti}-3-fulfvasmidet hyl benzene
sul f onam de3_FlueRdsk ? t iy 3,.0 gr@)ﬁ@gx 34_ hydr oxy- 3-

Mypfe

6{
(hydrr‘) ynetwél% yﬁ]g% {P @E’X‘}Ygg‘f'%e#@?" amlaé'l benzenesul f onam

de ace ate
(hydroxyrretm BT‘ B lﬂ %WTWG °Pﬂé yl ] oxy} butyl )phenyl ] sul fonyl }

gl yci ne; NZ(h{/drPadnbﬂ()[lE:hen(yI](:mm}alﬁmbNﬂxyd}oyy} ty-3atyifluonomethylbenzenesulfonamide ;
(hydr oxynet 4. Q[ploﬁnkb-t%la)ﬁ 12-[4-h drox

Zm?m? “E.Xﬁlﬁ mﬁg@ﬁwﬁg@ mf*vjﬁé_%“‘? A B5hvisRaPRA Rk By oA 72

3-(4-{[6- ({(bmweﬂwpbwﬂemmmwh@wpmhwt)mcymmnfympheny| jethyl} 25

am no) hexylgl } but yl ) benzenesul f onam de; -

344-{[ 64{( 2@ % }[Igf} I}ydroxyrret hyl ) phenyl j et hyl } -
112 2 i il Wﬁgsg\%ﬁngiﬁwﬁgéamémw i

am n exyl ] oxy} butyl)benzenesul f onam de;

343-{[ 74{( m)lsﬂsmmammapbﬁimqgiiauyfuﬁmmeﬁxmmi tgtepphenyl ] et hyl } -
am no) hept yl ] oxy} propyl)benzenesul fonam de; 343 - ([74 {

(29)- hydr%ul%ﬂ; pre dr W poungygfrtﬁ |¥|venrh 1n2:l?1 enyI Jethyl }-
3-(4-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyi)phenyl]ethyl}-

25 amino)hexyl]oxy}butyl)benzenesulfonamide;
3-(4-{[6-({(2S)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}-
amino)hexylJoxy}butyl)benzenesulfonamide; '
3-(4-{[6<({(2R/S)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethy!{)phenyljethyl}-
amino)hexyl]oxy} butyl)benzenesulfonamide;

30 3-(3-{[7-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenylJethyl}-
amino)heptylJoxy} propyl)benzenesulfonamide;
3-3-{[7-({(25)-2-hydroxy-2-[4-hydroxy- 3-(hydroxymethyl)phenyi]ethyl}-
amino}heptyl]oxy} propyl)benzenesulfonamide;
3-(3-{[7-({(2R/S)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyljethyl}-

35 amino)heptyljoxy} propyl)benzenesulfonamide;

and salts, solvates, and physiologically functional derivatives thereof,

Of these compounds, 3-(4- {[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)-

40 phenyljethyl} amino)hexylJoxy} butyl)benzenesulfonamide and 3-(3-{[7-({(2R)-2-hydroxy-2-[4-
hydroxy-3-hydroxymethyl)phenyl]ethyl}-amino)heptylloxy} propyl)benzenesulfonamide are
especially preferred.



am no) heptyl ] oxy} propyl)benzenesul f onam de; 343-(

[ 7- ({(2R/'S) - 2- hydr oxy- 2- [ 4- hydr oxy- 34hydr oxynet hyl ) phgmgp—s—} - 35

am no) heptyl ] oxy} propyl)benzenesul fonam de; and salts, solvates, and

physi ol ogically functional derivatives thereof. O these conmpounds, 344-
([64 {(2R) -2-hydroxy-2-[4hydr oxy-3- (hydroxynet hyl) 40

phenyl ] et hyl } am no) hexyl ] oxy} butyl ) benzengsul f onam de and

343- ([ 74((2R) - 2- hydr oxy- 2-[ 4-

hydr oxy- 3-h E¥NU) |« ? ?ﬁ% nesul f on
am de are %‘r@%ﬁf&%@e%%eg%g%?ne %ﬂgﬁghwgkt e g{?ﬁ%?@%%f R1
where 'R6 a ?'H_b%?‘h 7 Ot SR QB Al TiPE, BRIER thEy©hfe  bonded,
forma 5-, Sembeed nifroganoptainipgiing’ e1584s acorfl-car i mgmbergd) saturpted of unspfprated 6.
or 7- nenberieglwhich inolypdes the nilfnmhidg nitdopen’atone ambsopaiobally 160r,2 etherhetenmrdmer ed
sat ur aged OfndefAddntly sd1&ded frdnh BittdRdn: SulpHhF, laHdl 82y g s ditdble QRAMIE OBhd QaRN at om
and opti onag chl J iBérid%n ?trﬁlgrhoqﬁngz@&?cftioquir?l' ndependently sel ected from

ni t rogen, sul pﬁu?, and”oxyraen. g Epre er‘arrpI es of such a ring include

pi peridinyl, norpholinyl, and piperazinyl. In the definition of R,

speci fical | hﬁm@fmiﬂohoﬁﬂf, speskfichlly the nptionalsubituents oR'R® andhB’, tthe tert 55-, 6-5or  or
7- menber ed7hgéneR@Meteldeyélictthg” TRERS: R, &; or 7OmemBéred ful RN PALISINY satidrdidd

parti gpl Y Sl Al gmﬁé RS 12080 4 e b bl SBedued fom Risert
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Suit abl e exﬂ&‘PBIPégmgwgﬁt rouitable gxamples| of sich 3 ying dncfyde pyelyl, furyl,thisay), pyridinyl,
pyri di nyl, pysszinyhipwsidazinyy; imlazaitytytetrazolyl, detmbydrofurangl, oxazolyl; ithiazolyl, thiadiazolyl,

t et r ahydr of pipeiditlyl, nosholihytl andipipediyy| . t hi adi azolyl, piperidinyl,
nor phol i nyl, and piperazinyl. 15 In the definition of X, the term

"al kepyl ene’ i ngcl.udes th cis.and trans structures. Suitable exanples of
ol ken¥ eno A HEERRGR phGche fopm kens S eibdes R 6177 SRS SERPE (1 2
and (I b) i nexangles efrnlkepylevagrouns indede-€H=0Hnel y t he carbon atomof the -CH
OH group. The present invention includes both (S) and (R) enantioners

either in s | I ' | . |
S arly, - oAbyl bRl 0. O i 103 HRIuAE t sl ARE ki) Frecarven,
they are at’?t%{ﬁﬂgtaei s an 25 asymmetric c_&gtre and the present invention

i ncludes both (S) and (R) enantioners atl his centre either in :
substantially pure formor adm xed in anygyproportions. Thus the conpounds
of f lae (1),..(la) and (Ib) include all enantionmers _and di astereoi soners
as wel | as $Pupr Jhepresens inwestion inclidgs peth (9 and (Ryenantigmers either in substantially pure

form or admixed in any proportions.

Similarly, where R* and R® are different groups, the carbon atom to which they are attached is an
25 asymmetric centre and the present invention includes both (S) and (R) enantiomers at this centre
either in substantially pure form or admixed in any proportions.

Thus the compounds of formulae (1), (1a) and (Ib) include all enantiomers and diastereoisomers
as well as mixtures thereof in any proportions.
30
Salts and solvates of compounds of formulae (I), (Ia) and (Ib) which are suitable for use in
medicine are those wherein the counterion or associated solvent is pharmaceutically acceptable.
However, salts and solvates having non-pharmaceutically acceptable counterions or associated
solvents are within the scope of the present invention, for example, for use as intermediates in
35 the preparation of other compounds of formulae (I), (Ia) and (Ib) and their pharmaceutically
acceptable salts, solvates, and physiologically functional derivatives.

By the term “physiologically functional derivative” is meant a chemical derivative of a
compound of formula (I), (Ia) or (Ib) having the same physiologica! function as the parent
40 compound of formula (I}, (Ia) or (Ib), for example, by being convertible in the body thereto.
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As mentioned above, the compounds of formulae (1), (fa) and (Ib) are selective Br-
adrenoreceptor agonists as demonstrated using functional or reporter gene readout from cell lines
transfected with human beta-adrenoreceptors as described below. Compounds according to the
35 present invention also have the potential to combine long duration of effect with rapid onset of
action. Furthermore, certain compounds have shown an improved therapeutic index in animal

models relative to existing long-acting B,-agonist bronchodilators. As such, compounds of the
invention may be suitable for once-daily administration.

40 Compounds of formulae (1), (12) and (Ib) and their pharmaceutically acceptable salts, solvates,
and physiologically functional derivatives have use in the prophytaxis'and treatment of clinical
conditions for which a selective B,-adrenoreceptor agonist is indicated. Such conditions include
diseases associated with reversible airways obstruction such as asthma, chronic obstructive
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35 skin diseases), conditions where lowering peptic acidity is desirable (e.g. peptic and gastric
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The present invention also provides the use of a compound of formula (1), (Ia) or (Ib), ora
pharmaceutically acceptable salt, solvate, or physiologically functional derivative thereof in the

40 manufacture of a medicament for the prophylaxis or treatment of a clinical condition for which a
selective Pr-adrenoreceptor agonist is indicated, for example a disease associated with reversible
airways obstruction such as asthma, chronic obstructive pulmonary disease (COPD), respiratory
tract infection or upper respiratory tract disease. In a further aspect, there is provided a
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formula (I )mtramugaulabrlm(qu}oug pnchinpastieniar): inhalstion (jnchuding fine phrticls dhists orgmikty at e,

or 30 which may be generated by means of various types of metered dose pressurised aerosols,
nebulisers or insufflators), rectal and topical (including dermal, buccal, sublingual and
intraocular) administration although the most suitable route may depend upon for example the
condition and disorder of the recipient. The formulations may conveniently be presented in unit
~dosage form and may be prepared by any of the methods well known in the art of pharmacy. All

35 methods include the step of bringing the active ingredient into association with the carrier which

constitutes one or more accessory ingredients. In general the formulations are prepared by
uniformly and intimately bringing into association the active ingredient with liquid carriers or
finely divided solid carriers or both and then, if necessary, shaping the product into the desired
formuiation.

40

Formulations of the present invention suitable for oral administration may be presented as
discrete units such as capsules, cachets or tablets each containing a predetermined amount of the
active ingredient; as a powder or granules; as a solution or a suspension in an aqueous liquid or a
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2169265) or metered in use (eg as in Turbuhaler, see EP 69715). An example of a unit-dose
device is Rotahaler (see GB 2064336). The Diskus inhalation device comprises an elongate strip
formed from a base sheet having a plurality of recesses spaced along its length and a lid sheet
35 hermeticaily but peelably sealed thereto to define a plurality of containers, each container having
therein an inhalable formulation containing a compound of formuia (I) preferably combined with
lactose. Preferably, the strip is sufficiently flexible to be wound into a roll. The lid sheet and
base sheet will preferably have leading end portions which are not sealed to one another and at
least one of the said leading end portions is constructed to be attached to a winding means. Also,
40 preferably the hermetic seal between the base and lid sheets extends over their whole width. The
lid sheet may preferably be peeled from the base sheet in a longitudinal direction from a first end
of the said base sheet.
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addition of agents such as acid or alkali, buffer salts, isotonicity adjusting agents or
antimicrobials. They may be sterilised by filtration or heating in an autoclave, or presented as a
non-sterile product.
35
Formulations for rectal administration may be presented as a suppository with the usual carriers
such as cocoa butter or polyethylene glycol.

Formulations for topical administration in the mouth, for example buccally or sublingually,

40 include lozenges comprising the active ingredient in a flavoured basis such as sucrose and acacia
or tragacanth, and pastilles comprising the active ingredient in a basis such as gelatin and
glycerin or sucrose an acacia.
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formul ations of this invention may include other agents conventional in the
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ingredient(s) may be used in the form of salts, (e.g. as alkali metal or amine salts or as acid
addition salts), or prodrugs, or as esters (e.g. lower alkyl esters), or as solvates (e.g. hydrates) to
optimise the activity and/or stability and/or physical characteristics (e.g. solubility) of the
therapeutic ingredient. It will be clear also that where appropriate, the therapeutic ingredients
may be used in optically pure form.

30
Suitable anti-inflammatory agents include corticosteroids and NSAIDs. Suitable corticosteroids
which may be used in combination with the compounds of the invention are those oral and
inhaled corticosteroids and their pro-drugs which have anti-inflammatory activity. Examples
include methyl prednisolone, prednisolone, dexamethasone, fluticasone propionate, 60,9a-

35 difluoro-17a-f(2-furanylcarbonyl)oxy]-11B-hydroxy- 1 6a-methyl-3-oxo-androsta-1,4-diene-17p-
carbothioic acid S-fluoromethyl ester, 6a,9a-difluoro-11B-hydroxy-16a-methyl-3-oxo-17c-
propionyloxy- androsta- 1,4-diene-17B-carbothioic acid $-(2-oxo-tetrahydro-furan-38-yl) ester,
beclomethasone esters (e.g. the 17-propionate ester or the 17,21-dipropionate ester), budesonide,
flunisolide, mometasone esters (e.g. the furoate ester), triamcinolone acetonide, rofleponide,

40 ciclesonide, butixocort propionate, RPR-106541, and ST-126. Preferred corticosteroids include
fluticasone propionate, 6o, 9a-difluoro-11p-hydroxy-16a-methyl-17a-[(4-methyl-1,3-thiazole-5-
carbonyl)oxy]-3-oxo-androsta- i ,4-diene-1 7B-carbothiocic acid S-flucromethy! ester and 60,90~
difluoro-17a-f(2-furanylcarbonyl)oxy]-11B-hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-17B-



The conpounds and pharmaceutical formul ations according to the invention
may be used in 10 conbination with or include one or2

t herapeutic agents, for exanple selected fromanti-inflamatory agents,
anticholinergic agents (particularly an M, M2, ML/M2 or M receptor

ant agoni st), other 02-adrenoreceptor agonists, antiinfective agents (e.g.’
antibiotics, antivirals), or antihistamyges. The invention thus provides,
in a further aspect, a conbination conprising a conpound of formula (1) or
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Phosphodiesterase and Rolipram Binding Assa
Assay method 1A
Isolated human monocyte PDE4 and hrPDE (human recombinant PDE4) was determined to exist
primarily in the low affinity form. Hence, the activity of test compounds against the low affinity
35 form of PDEA4 can be assessed using standard assays for PDE4 catalytic activity employing 1 pM
[3H]cAMP as a substrate (Torphy et al., J. of Biol. Chem., Vol. 267, No. 3 pp1798-1804, 1992).
Rat brain high speed supernatants were used as a source of protein and both enantiomers of [3H]-
rolipram were prepared to a specific activity of 25.6 Ci/mmol. Standard assay conditions were
modified from the published procedure to be identical to the PDE assay conditions, except for
40 the last of the cAMP: 50mM Tris HCI (pH 7.5), 5 mM MgClp, 50 uM 5-AMP and } aM of
[3H]-rolipram (Torphy et al., J. of Biol. Chem., Vol. 267, No. 3 ppl798-1804, 1992). The assay
was run for | hour at 30° C. The reaction was terminated and bound ligand was separated from
free ligand using a Brandel cell harvester. Competition for the high affinity binding site was
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assay The preferred PDEA4 inhibitors of use in this invention wiil be those compounds which have a
30 salutary therapeutic ratio, i.e., compounds which preferentially inhibit CAMP catalytic activity
where the enzyme is in the form that binds rolipram with a low affinity, thereby reducing the side
effects which apparently are linked to inhibiting the form which binds rolipram with a high
affinity. Another way to state this is that the preferred compounds will have an ICso ratio of
about 0.1 or greater as regards the ICs) for the PDE4 catalytic form which binds rolipram with 2
35 high affinity divided by the IC5 for the form which binds rolipram with a low affinity.

A further refinement of this standard is that of one wherein the PDE4 inhibitor has an IC5g ratio
of about 0.1 or greater; said ratio is the ratio of the ICsq value for competing with the binding of
1nM of [3I-I]R-rolipram to a form of PDE4 which binds rolipram with a high affinity over the

40 ICs50 value for inhibiting the PDE4 catalytic activity of a form which binds rolipram with a low
affinity using 1 pM[3H]-cAMP as the substrate.

Examples of useful PDEA inhibitors are:



was run for 1 hour at 30 C. The reaction was term nated and bound |igand
was separated from free ligand using a Brandel cell .5Cbnpetition
for the high affinity binding site was 24 June 2005 14 assessed under
conditions that were identical to those used for measuring low affinity PDE
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' [3H - R-rol '(ﬂf‘é@m@ﬂﬁ‘?ﬂi“g’*’wﬁ#ﬁ@ filtration (Brandel Cell Harvester)

at__had been _soaked in 03% pol yet eni m ne.

t hrough V\ga l&,ﬁ h%

The filter W‘é"d\ﬁé?ﬁ@ﬁ'“ tRRteRh et 38 isped) 03 Beptembero | 998 pthis Patshtand they j eq,
and @int egompenngs it diseloses arstindorporitesthesgireintfulb betefoyence. THlee qompbund: of parEiDiAr

i nhi bi t or s intérestsehiehis distBsedrin €X8. ipftent\5| 35k, 488, is SipseyHeaBLUBHTo 'rz:.bay)hﬁve a 30

sal utary t eSiRGAbhIclabheand a%ﬁggg@a;@&s KHGUAF 4 RIAEBLFAN iR sats, LU DT

?é:v:aprcgﬁna\lm [(ﬁ& act R “?‘éf f‘ﬁ"P?f t hereby r edulc?nzzjnt Lgey de effects which
apparently are i nked to inhibiting the formwhich binds rolipramwth a
hi gh 25af f | WWD-12280fromrAstmlyletioa Gicficn, Nhet al. il Sth EFMC InhSymp Med I0hes (Seprp-aonds
wi Il have ®Rinbérgh) 1998, AbsPb 982008 e Rb. 758036025 9L tRAR AR nhE Gerlviralk T O
the PDE4 C%lﬁin ﬁCEQSr 1 ?(Mﬁﬁd)bb 8 from rlr%srgngz\ance andaSchenng-Plough a
benzodiazepine PDE4 inhibitor identified as CI-1018 (PD-168787) and attributed to Pfizer; a
benzodioxole derivative disclosed by Kyowa Hakko in W099/16766; K-34 from Kyowa Hakko;
30 V-11294A from Napp (Landells, L.J. et al. Eur Resp J {Annu Cong Eur Resp Soc (Sept 19-23,
Geneva) 1998] 1998, 12 (Suppl. 28): Abst P2393); roflumilast (CAS reference No 162401-32-3)
and a pthalazinone (W099/47505, the disclosure of which is hereby incorporated by reference)
from Byk-Gulden; Pumafentrine, (-)-p-[(4aR*,1 05S*)-9-ethoxy-1,2,3,4,4a,10b-hexahydro-8-
methoxy-2-methylbenzo[c][ 1,6 naphthyridin-6-yl]-N,N-diisopropylbenzamide which is a mixed
35 PDE3/PDE4 inhibitor which has been prepared and published on by Byk-Gulden, now Altana;
arofylline under development by Almirall-Prodesfarma; VM554/UMS565 from Vemalis; or T-440
(Tanabe Seiyaku; Fuji, K. et al. J Pharmacol Exp Ther,1998, 284(1): 162), and T2585.

Other possible PDE-4 and mixed PDE3/PDE4 inhibitors include those listed in W001/13953,
40 the disclosure of which is hereby incorporated by reference.

Suitable anticholinergic agents are those compounds that act as antagonists at the muscarinic
receptor, in particular those compounds which are antagonists of the M, and M; receptors.



35 high affinity divided by the IC50 for the formwhlch bi nds rgllpramwlth
a lowaffinity. A further refinenent of this st andar d2 0 one
wherein the PDE4 inhibitor has an 1C50 ratio of about 0.1 or greater; said
ratio is the ratio of the 1C50 value for conpeting with the binding of |
NMof [3H Rrolipramto a formof PDE4 which binds rolipramw th a high
affinity over the 40 1 C50 value for inhibiging the PDE4 catalytic activity
of a form which b| nds rollpramvmth a Iow affinity using I 1uM 3H] -cAMP as

t he substr at
(R-(+)-1- - ben f& jﬁ% ent etﬁcﬁ%’ﬁ-ﬁ%ﬁ 254"‘?1 f,Q gfl)gl(?sr ol id
one: atropme scopolamine pme hyoscyamme, compounds are norm ministered
(R) - (+) - | - (4s bsaliybéinptentiary amipé¢3-Thpss! dnwmayticokyl)«%smfmmmw]avalqbw rolid
one;  3- ( cydtoapemintedscofhmigpdiNGsiroEsa ¥n be rﬁade or epared from literature data via, to wit:
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[4-(3-cyc I o] [ibma;rbmmy- GASBT0>3y hindroyrbinjaiy k410! CAS-5-58-9y mestigibainsidedaitt- €A SIS0
(S)-(-)-ethybg[ 4-(3-cycl opentyl oxy- 4- net hoxyphenyl ) pyr

ot .2 SROEARE T R R GhER £ O B

conmpounds h %—’fSan'h ratio of greater than 1 0 Preferred corrpounds are cis
4- cyano- 4- SeepolaslimpdPA S b2¢-3 dhydedtinomidp ka1 A4S §533 0482 arethylleamide xalt- CASaci d,
2- car bonet hozg4 e,

cyano- 4- (3 pyel-ARLARYbARI PR HerdacbhbbRLRTEL I HUUGRUL) SHE LRFHERi, - one and

cis

4- ( 3[ 39c| op?‘UBXﬂ“HQf‘WBRV“M@t& 13 the bromidehand siotrapiym)(e.-§.as thecbromide) (GAS- 1394 e are
exanpl es of 4&%). cuispofiintdeestan: oretiantheliner(EAS5Ewi6HY) prypanthetiiebrbmide (ﬁ?AS-rﬁ(I-?}A-

2!0 ndlo E%d? 2 9), aiisbtoping hmlegﬁrl/&oﬁlﬂdelmlplrfq s(}i(mSOﬁ% 90-3), thlﬁfuﬂﬁﬁr&;inde b 438

| sgﬁed 03 S& SHaEsEss Wgﬁe ‘sR%%nB@ foﬁﬁéﬁ'%'%‘&@ 'ﬁdspg) Be(&‘l l§t?oses
are incorpo 3 ﬁeﬁ‘@?‘ﬁ“tlzﬁlﬁdf)? thexsthyl shledde (Patbil A8rid1685Aheed cul ar

i nt er 88t , whexetyclivm dietiyllsvifetd (Tral, OAS-11568MNt S, ddzydldpentalate hydrochloride (CAS-
cis-4- cyanossvo{z@ IOW@W(VJM@XM»MMW hﬁpmiyhf&mbﬂb@e@merunas)boxyl ic

acid (al so w,“@s( g@%@; m -$0330-650F ab-DX 18’0%44 ine,
Physical { oliiine.on g%zgﬁg w@%jrﬁ%gr et e

No. 2475840@@1@1}30 a 9- benzyl adeni ne derivative nom nated NCS-613 (| NSERM
D- 44125f r om Chi r osci ence and Scherl ng Pl ough a benzodi azepi ne PDE4

i nhibitor i
benzodi oxol gﬁ%‘é‘?%tgﬁ%m ose L?EEE%&%" g%)p%ﬁ k&@ ? rom
Kyowa. Hakkde B F'&ﬁwm éﬁ%ﬁ% prop, and agg sa ,,, fepaingse A ateann,
Cong Eur Refsrfr%le ces@pwt-mnlnlators @;actl@gzﬂhnsmgee witl Hg-meppsbrs. Thy majotitn
P2393) ; r ofdfiirds¢ mbibit4:SABostlg fivst gtrietativn adtbgbAlls; Rave 8)core structure, which can be

30 represented by the following formula:

L1
A; T T\
This generalized structure represents three types of antihistamines generally available:-

35 ethanolamines, ethylenediamines, and alkylamines. In addition, other first generation
antihistamines include those which can be characterized as based on piperizine and
phenothiazines. Second generation antagonists, which are non-sedating, have a similar
structure-activity relationship in that they retain the core ethylene group (the alkylamines) or

mimic the tertiary smine group with piperizine or piperidine. Exemplary antagorusts are as
40 follows:



and a pthal azi none (W99/ 47505, the disclosure of which |s hereby

I ncorporated by reference) from Byk-CGul den; Pumafent 2005
(-)-p-[(4aR*, 1 0bS*)-9-et hoxy-1, 2, 3, 4, 4a, ] Cb- hexahydr o- 8-
nethoxy-2-nethy|benzo[c][1,6]naphthyridin-6-y|]-N,N—diisopropylbenzanide
which is a m xed 35 PDE3/PDE4 i nhibitor which has been prepared and
publ i shed on by Byk-Gul den, now Altana; agofylline under devel opnent by
Almrall-Prodesfarm; VMb54/ UVMb65 from Venalis; or T-440 (Tanabe Sei yaku;

Fuji, K et Blhanoi H@s“ 91! e HiQEaEte c?e%%&une%ﬁé&%udéﬂl@@hym% nd 2585. Qther

possi bl e PDEh S L xe Inhibrtors 1 ncl ose listed in

WO01/ 13953, NyAEPepioxiag;an '&eﬂ yémB? which is hereby incorporated by

reference. SHiylapdiamipas eilemnine epleateigpelennamine HHpod tinsleppamine citrilgt act as

ant agoni st s Alkyhininesueidmpheniramine emEiﬁ salts suclhaghé inaleaté salt, dddesdvastmnpounds

which age anp; nea! Rydibxyiie Hli, 134 %@ner ganieRle Ayelizie HALVRIiARE Tactafe, EXENDI ary
e

compounds in aI Kal oi d f t bel | adonna plants as illustrated by
the |ikes ofrﬁ ??%e% é(% iI(’qne homat r opi ne, hyoscyam ne; these

conmpounds ar %P*?%‘F'}?&I 6&6@&%&&%@@@ H(J, lgratagine or {edeneprhosthpx s nploghs. 3ad
These dr ugs, terfenadine andofekofertaine hgrlmchiamdem: anather phaashictuticaltyedctepitdble saftr om a

nunber of comm&ﬁﬂeal dﬁ:@hlbﬁ&si aficthe ré&%@%@ﬂﬁ%ﬁ&%g 'Hefisdd iher at ure
Y s% AS- 51 55- ' 7 '

data v S-51-48 (anhydrous form,
atrop|1n0;1 suI %&m& 5'3" . atropi ne oxide - CAS—4438 22-6 or its
HC sal t alssmf Fsﬁfeliedam wﬁm@%@.w@m Ipngragd loratedanes>_gg_ 0.
Homat r opi ne - CAS-87-00-3, hydrobrom de salt - CAS-51-56-09,

met hyl br omi dige &ﬁl‘:ﬁt:on Rl pradlittes, 49 a erth 4aspie0 2 CYABInARN c8mprising a deitpodilof31- S,

e e gl d B it . o

salt- S— f@fﬁeﬁ {t‘?chollnergl cs include ipratropium(e.g.
as the brom de), sol d under the name 15 Atrovent, oxitropium (e.g. as the

br ;)m de% andhé invéntiop ithudptevidgs, ins further abpd@ﬁhd&hb:ﬁﬁ%ﬁc&rﬁ a cbBpdind Al so of
50 34-9) *%"““EE‘P% . %?*%j'%%%%‘ﬁ%\ﬁ*?g?ﬂ@%@ﬁ% @*@‘8’5&%‘?‘5{‘%’

clidiniumb c&*g\go§§|485 62-9), copyrrolate (Robinul),
I sopr g-'lgam de i odi de (CAS— 71- 81-8), nepenzolate bromde (U S. patent

2,918, 408) , The ingérion eiul provides, (ilf 4 fhethérispedt, b eoabindtidDcdmpridingacbinpoditbf20
hexocycliu Wdﬁﬁ%éi%&ﬁa@en@lﬁ accepable Saltl %@gt? %?&Jh}’§§§§@4l @%@ﬁﬁbﬁ ReVaflat €

hydr ochl ori 9-1 t 1 opi cam

tri hexyphenl &he5gﬂ$'5f1| 2k f’]@i§ [44-11-6), pirenzepine
(CAS-29868-97-1), telenzepine (CAS-80880-90-9), AF-DX 116, or

met ho@br ani Hks inveatidn thee proeiles imdfsrthkr agjects £ combindiGicdn@ising a, compeurdicfc| osur e

of which i sfoRREIE A a phérRARRTENS dcddptable SIIEEHMiEor physiologically functional derivative
thereof together with an antihistamine.

The invention thus provides, in a further aspect, a combination comprising a compound of
30 formula (T) a pharmaceutically acceptable salt, solvate or physiologically functional derivative
thereof together with a PDEA inhibitor and a corticosteroid.

The invention thus provides, in a further aspect, a combination comprising a compound of
formula (T) a pharmaceutically acceptable salt, solvate or physiologically functional derivative
35 thereof together with an anticholinergic and a PDE-4 inhibitor.

The combinations referred to above may conveniently be presented for use in the form of a

pharmaceutical formulation and thus pharmaceutical formulations comprising & combination as

defined above together with a physiologically aceeptable diluent or carrier represent a further
40 aspect of the invention.



Sui tabl e anti histam nes (also referred to as Hi -receptor antagonists)

I ncl ude any one or nore of the nunerous' antagoni st h i nhibit
H, -receptors, and are safe for hunman use. Al are reversible, conpetitive
inhibitors of the interaction of histamne with H-receptors. The majority
of these inhibitors, nostly first generation antagoni sts, have a core
structure, which can be 30 represented by;ghe followng formula: This
generalized structure represents three types of antihistamnes generally

avai |l abl e: gngarm

addi tion, ot@ ﬁ’Iﬂ?L eﬁ% (}lfgé\éﬂ?r)\@gﬁ%@ Z’%“@ﬁ'qiséh&y Jltﬁossg‘fufé ug"ﬁ“ an be
char act er | 2 StMENeYE iR ffﬁ%ﬁeﬁémf&hf W"% Jormrulzsore APPSEERS o%Efer at i on
ant agoni st s known thierapewicagentseidideireadily ippraiateddivthesaskillet intlstantc e- act i vity
relationship in that they retain the core ethylene group (t he al kyl am nes)

t |
a5 AL Ul %e@@fsﬁg;g oA lng Xl 27
car bi noxani Fe™RHI"ES Cﬁﬁﬁ? ﬁt"éh’atﬁ’l &m"ﬁ'é"“al derivative
hydr ochl or i dkereofmwhich |cn@ma Prosgese () EDKg)I ce (Dctis dmmé lowf@llwﬁrbn thefollowing

tri pel ennamsteps in@hy omied tripel ennanmine citrate. Al kylam nes: -
chl ropheni ram ne gi ﬁoy‘ﬁlr%,}aj;oﬁddggr&énﬁé'l gpe,eate salt, and acrivastine. 5

i nya I HCI |
actars, | mecl | zi RGBT SRR o °X¥%é“rﬁe%rw B Lol b,
| evocabast i ne HCI (i) entiepel aprversian of the eﬁpsmmlmuégwe, and

t er f enadi ne and fexcmipltgachl@ahyﬂmcﬂiﬂthtﬂenda]mlthmﬁt her pharmaceutically
acceptable salt. Azel asti ne hydrochl oride is yet another H, recept or

ant agoni st be u in 10 t 4 |n itor.

Exanpl 35 of e %gerre %?"é""“ﬂ‘i %W&'ﬁ Qg?lﬁg?ﬁ{gl’a"}% ﬁgtmg Y or at adi ne.
The i d9ent i 6 "?tFﬁi'é’“ﬁf%PT"E?@@d “}“Ffmad‘ﬂt&r ehepmglant & rmu!g ¥nbi nati on conpri sing
a conmpound of formula (1) a pharmaceutically acceptable salt, solvate or
physi ol ogi cally functional derivative 15 thereof together w t h a PDE4

i nhibitor. Thepggugntion thus provides, in a further aspect, a combination
conprising a corrpouh of fornmula (1) a pharmaceutically a ep Able salt,
sol vate or phy5| ol ogy€s unctional derivative thereof gther with a
corti costeroi drR°@8 : ANe Pers RACRY)_ges —(aHp, spec{1 a
conbi nati on conpri si Rg corpgund of formila (1) a pharragefti cal l?/
acceptabl e salt, sol vat e or0 ysi ol ogically functional deriyative thereof
together with an anticholinergic. 25 The invention thus prBvides, in a
further aspect, a combination conprising a conpound of formula (1) a

phar MBgeut | Gl sulf oPGHAR Albst, Sidrdin RS TVRE R, 3, RYMA'n AR defthdadfor O GarhgRiaRY
of formula (1), (Ia) or (Ib), R® R’, and R' are each independently either hydrogen or a
protecting group provided that at least one of R?, R?, and R'® is a protecting group, and R™ is
either hydrogen or a protecting group.

&

25 Suitable protecting groups may be any conventional protecting group such as those described in
“Protective Groups in Organic Synthesis™ by Theodora W Greene and Peter G M Wauts, 3rd
edition (John Wiley & Sons, 1999). Examples of suitable hydroxyl protecting groups
represented by R? and R are esters such as acetate ester, aralkyl groups such as benzyl,
diphenyimethyl, or triphenylmethyl, and tetrahydropyranyl. Examples of suitable amino

30 protecting groups represented by R'® include benzyl, a-methylbenzyl, diphenylmethyl,
triphenylmethyl, benzyloxycarbonyl, tert-butoxycarbonyl, and acyl groups such as
trichloroacetyl or trifluoroacetyl.

As will be appreciated by the person skilled in the art, use of such protecting groups may include
35 orthogonal protection of groups in the compounds of formula (IT) to facilitate the selective
removal of one group in the presence of another, thus enabling selective functionalisation of a
single amino or hydroxyl function. For example, the -CH(OH) group may be orthogonally
protected as -CHOR" using, for example, a trialkylsilyl group such as triethylsilyl. A person



t hereof together with an antihistam ne. The invention EI-hES géﬁé%des, in a
further aspect, a conbination conprising a conpound o a (1) a
pharmaceutically acceptable salt, solvate or physiologically functional
derivative thereof together with a PDE4 inhibitor and a corticosteroid.
The invention thus provides, in a further aspect, a conbination conprising
a conpound of fornula (1) a pharmaceuticglly acceptable salt, solvate or
physi ol ogi cally functional derivative 35 thereof together with an

ant i chol i nerggingy ANk 4 Wiz1h aB;S}PéiBEB&rer orthd n%P?rfgde&ﬁah;sﬁlB@giE%‘?‘aﬁmgb%Q above
may conveni ent X.be resgsmfe .1 Ol _ﬁ]se In_trhe Torm pharmaceuti cal

f or mul at i on “GRN§ 't'cﬁ'ﬁ's'g‘iﬁ'i'é é‘gﬂ??‘ﬁ ta T"P'Eﬁ{?eé‘g?ﬁ? ‘i sing a conbination
as defined above together with a physiologically acceptable diluent or
carrier reprThe déprotection ¢ yield a cdfipampd @€ formila (IH,41a) BnEb)tnhaybe effdctddusing2005 18

The i n@i vi dyglvefUaRQEH Rue T‘ﬁfa'&, Bor QbR A HeR RS, KBMdlF R ralkf'] tp?éhisher
sequenti fal | ¥n or Ilspl tﬁnéaous lg n ﬂs]e darate or C nbllnt% g ag eunl cal

f or mul atlons.anyJF ?)VEH % flrggsaplsiy o the prsseAcs of @ st AGe RS2 P pe
readily appf Jed by those skilled in the art. 5 According to a further

aspect of the invention, there is provided a process for preparing a

compound of wheh R bksi/dr!R® is felrdbydidpyrah i thi€haPbsdiadved BOHMANIRis @der acidic

hysi ' . t | d wth f wh
oy 8P°7cy Banotioh"£h b irbechial b R el e Sy 88 hE B i RaBpil bl RS
order: (i) b¥peychassodivampxdioxidss ormeropn suchas triphjorgethexysarbanyl pry be rspovesthy
separ at i on ceiduction evithyfior evaswplef zinoaral acktitaside Oalier deppotedtiomarethods (ay be foopd inonal
conversi on Theolbia W GRS {sed sbode)C I 4 pARAIM eRBodiMbit of pRLes (), R® #l R® may

physi ol ogi cg| f ' rivative thereof. . | n neral process (a),
a co gund %FL %rr%%%ﬁt%@%te%ﬁﬁ)gmg?af|"6§°°r‘r’31>?8 B"éi °gg?r§1|"§aégﬁby 15 deprotection
of anE otected internediate, for exanple of formula (H: R(r)O\\ i> HCHI
R10CRARs ( CH2) mi®, - 2, OR14 20 or a salt or solvate thereofi? wherein R,
R, R, R4, R5, i and ya—y e as defined for the conmpound g ofula (1),
(la) or (Ib), R® )
protecting group providg
protecting group, and R1% )
Sui tabl e protecting groups may be any conventional protecting®group such as
t hose described in "Protective Goups in Organic Synthesis" by Theodora W
Greene and Peter G MWits, 3rd edition (John Wley & Sons, 1999). Exanpl es
of suit abl eondyalt enaplvatsthareafiwherpigRORISR’, Ro B\l ms et myremadefingd foy ther e est er s
such as acedoatpeuraiifésrmubar(Bl, ki) orgIKLRY afd R'F ark Sndapenaynitly seldbtpd1front hpdirogenl C,. or
tri pheey! Mehivyl or A9 14 £hreRRAUSLBON! BUY RY aFXR™MRleSRetf1, SUT tabl e ami no

A compound of formula (Il may be converted to a compound of formula (I), (Ia) or (Ib) by
hydrolysis with dilute aqueous acid, for example acetic acid or hydrochloric acid in a suitable
solvent or by transketalisation in an alcohol, for example ethanol, in the presence of a catalyst

25 such as an acid (for example, toluenesulphonic acid) or a salt (such as pyridinium tosylate) at
normal or elevated temperature.

It will be appreciated that the protecting groups R®, R’, R’ and R" (including the cyclised -
protecting group formed by R* and R® as depicted in formula (III) may be removed in a single
30 - steporsequentially. The precise order in which protecting groups are removed will in part
depend upon the nature of said groups and will be readily apparent to the skilled worker.
Preferably, when R® and R’ together form a protecting group as in formula (I1I) this protecting
group is removed together with any protecting group on the CH(OH) moiety, followed by
removal of R'°.

35 ]
: Compounds of formuiae (II) and (11I) wherein R" is hydrogen may be prepared from the
cotresponding compound of formula (IV):



30 protecting groups represented by R10 include benzyl, a-neigﬁ!benzyl,
di phenyl net hyl, triphenyl nethyl, benzyl oxycarbonyl,’ L car bonyl ,

and acyl groups such as trichloroacetyl or trifluoroacetyl. As will be
appreci ated by the person skilled in the art, use of such protecting groups
may include 35 orthogonal protection of groups in the conpounds of formula
(H to facilitate the selective renoval ofhgone group in the presence of

anot her, thus enabling selective functionalisation of a single am no or
hydr oxyl function. For exanple, be -CH(OH) group may be orthogonally
protected as - CHORL4 usi ngo xanple, a trialkylsilyl groum?such as

triethylsil ylﬁ,;,gél_'person 24 June 2005 19 skilled in the art aJRo
appreci ate ot 0 ﬂg;td?ﬁn ép‘t egi e abl & Dl

conventi onal neans ag s i eodora.vvfféen§¥€;ee aRg /. The(lV}
deprotection to y|er onpound of formula (1), (la) or (|b¥{#ay be

ef fected using onal techniques. Thus, for exanple, ghen Rs, R9,

and/or R10 is an aral kyl group, this may be cleaved by hydrogenolysis in
the presence of a netal catalyst (e.g. palladiumon charcoal). Wen R8

and/ or RO i raeilr ahykue meranwhetdin R, RR DS, RF, 88VI€Gn Qid WY 2ldéfihed foHiRer

acidic 10 cQpglbiind'dF f I represented by R10 may be renoved by
hydr ol ysi s, foir)‘senxanporﬁﬁ%/é\n({[g&qﬂabase such as sodi um hydr oxi de, or a group

such as tri chI or oet ho>[(<))f/car bonyl may be renoved by reduction with, for
exanpl e, zi ridesenyersion ecmmnd@fﬁanuldaymaemmpomdmﬁfm@@ﬁwﬁu)mmm in
Theodor a W@ffeﬁaﬁ:y(t&ameabwm) base|foRexaftiplel atioh AGuedidREE, 3idH as@btavigg ess (a), R

10 T, S RO e R,

thereﬁ cgl R R5, R14, m and n are as defined for the
conpo Hd of forrrula (n, (Ia) or (Ib), R and R12 are independently

sel ected fr Gompyudegformdld (IV] tha bk siebaredfrori ihe corrbsporlinll cWnfpotidlofFemadd (V)Pot h
Rn and R12 are nethyl. A conpound of formula (I11) may be converted to a
compound of formula (1), (la) or glb) by hydrolysis wth dilute aqueous
acid, for exanple acetic ag hydrochloric acid in a suitable solvent

or by transketalisation in an al cohol , for exarrpl e ethanol, in the presence
of a catal ystR Hs ch as amaciB(fqr,ex l.e, toluenesul phonlc acid) or a
salt (such as pyri dipitReyosyT at e RaR’ 3 i orOct-éetddsd Cempétat ur &) 1t
wi |l be appreciated he protecting groups Rl, R9, R10 and R 4
(including the prot ecting group forned by R and RO as depicted

in formula (I11) y be renmoved in a single. 30 step or sequentially. The
preci se order in which protecting groups are renmoved will in part depend

upon 18e nagiy it 6f sohatethtb i RRerSA R Y R® RE ot SR 4 2 ARBAEPEE e QolmPund ok ! | €0

wor ker .

formula (IV);
by coupling with a compound of formula (VI):

R2
RS

wherein R', R?, and R? are as defined for the compound of formula (IV) and L is a leaving group,
such as a halo group (typically, bromo or iodo) or a sulphonate ester such as a haloalkyl
sulphonate (typically, triflucromethanesulphonate), followed by reduction.

The coupling of compound of formula (V) with a compound of formula (VI) is conveniently
effected in the presence of a catalyst system such as bis (triphenylphosphine) palladium
dichloride with an organic base such as a trialkylamine, for example, triethylamine, in a suitable
solvent, for example acetonitrile or dimethylformamide. The resulting alkyne may then be




Preferably, when Rt and RO together forma protecting_group n formla
(I'1'1) this protecting group is renoved together wi t h2 ‘%ﬁ—gégéting group
on the CH(OH) noiety, followed by renoval of R10. 35 Conmpounds of fornul ae
(I'1) and (I'1l) wherein RLO is hydrogen nmay be prepared fromthe

correspondi ng conpound of formula (1V): 24 June 2005 20 CRR5 - (CH2)m
-O(CH2)" -(\ . /] (I'V) or a salt or sol gte thereof, wherein R, R2, R,
R, R, R, RO m and n are as defined for the conpound of formula (I11) or

lii). 5 Th i on of f la (| d of
Corma o 1 1 S0 et O o R Rtk ko T Smbi o frdo 0B 155, ©
exanpl e a nEudign sy be sHected by gay suiigble sethed supinas hydregenatipn &n thg psaange ofir  an

aqueous baseatdystforsxamglecpalisdimnidharenahygiaidexiden a suitabl e sol vent such
as tetrahydrofuran. 10 Conpounds of formula (1V) may be prepared fromthe

Cor €S8O RAGRATRR) U Lo BB il (S R0 g3 s Bk D51 s
formula (ViR RyReapbRi. for expmile hale roups Fdisds parisuiasly asefih wheragne shthegeaugs
R, R2, andRRB’andRimaylbf iffeed byanyt dfthecobsequentiranbfofmations. aThiss, Wr example, i s a
lsﬁfw Ih 2 gatg re Owlikre lrtsmthi@s;nmm@l&e%&uf thib ww&hrg%/ énﬂ*é?ﬁb@?’ggelfr ltlieQQcﬁn):ti&lf ofdhe

tri 1I‘DI rome? aﬁggu pﬁ%ﬁ%@ntb?%ié\}/{\esﬁ%ﬁg%ct [ 051. y25 Theyéoupl i ng of
corrpomd of formula (V) with a conpound of forrmula (VI) is conveniently
ef fect ed i nCompoupdscaf SerowlafVI)arecommeyeinllysayailable o raly begrepared by methods well

(triphenyl phwenln the perbetl dkéllkt iinthe al.Chl ori de with an organi c base such as a
trial kylam ne, for exanple, triethylamne, in a suitable solvent, for

exanpl e acetonitrile_or dimethylformnde. The resulting_al may then be
o Jupe. 200emppupdss apulaTy nay beerrl o uniEe coBPgH PERFIRMVIR Y or m 1 he
corrpollﬁd of formula (1V). The reduction may be effected by any suitable
nmet hod such as hydrogenat h'@(ﬁ: in the preseR © a catalyst, for exanple,

pal | adi um charcoal or pla QXi de. Al t grnativel yvil)n t he conpounds of
formula (M) R, R2, and R3 may @ gNHUps convertible into R, R2,

and R3, for exanple hal o groups. Is particularly useful where one of
t he groups RO

or a salt or solvate thereof, wherein R® and R® are as defined for the compound of formula (V)
with a compound of formula (VIII):

20
L'CR'R%(CH,),—O—(CH,) ;— C==CH (Vi)

wherein R*, R’, m and n are as defined for the compound of formula (V) and Lisa leaving
group, for example a halo group (typically bromo or iodo) or a sulphonate such as an alkyl

25 sulphonate (typically, methanesulphonate), an arylsulphonate (typically, toluenesulphonate), or a
haloalkyl sulphonate (typically, trifluoromethanesulphonate).

The coupling of a compound of formula (VII) with a compound of formula (VIII} may be
effected in the presence of a base, such as a metal hydride, for example sodium hydride, or an
30 inorganic base such as cesium carbonate, in an aprotic solvent, for example dimethylformamide.

Compounds of formula (VIII) may be prepared from the corresponding dihaloalkane and
hydroxyalkyne by conventional chemistry, typically in the presence of an inorganic base, such as
aqueous sodivm hydroxide, under phase transfer conditions in the presence of a salt such as

35 tetraalkylammonium bromide.

Compounds of formula (VII) may be prepared by ring closure of a compound of formula (IX):



R, R2, and R3 may be affected by any of the subsequent transformations.
Thus, for exanple, where R contains an al kenyl ene e IS
preferably introduced after the reduction of the al kyne f or med by reaction
of conpounds (V) and (VI). 10 Conpounds of formula (VI) are conmercially
avai l abl e or may be prepared by nethods well known to the person skilled
in the art. Conpounds of fornula (V) nmay 4 prepared by coupling a conpound
of formula (VII): 15 or a salt or solvate thereof, wherein Re and RO are as
defined for the conpound of formula (MpH with a conpound of formula (VII1):
20 L1CRAR5(CH2) m O(CI—lZ);poé].l CH whereifn R NRgOorthd n a(l¥) as defined for
the compound of formula (V) an< edving group, for exanple a halo
group (typically bronmo or iodo) 3 sulphonate such as an al kyl 25

sul phonate (typically, nethgnhesd| phonate), an arylsul phonate (typically,

t ol uenesul phonate), or a HaPoal kYT sul phonate (typically,
trifluoronethanesulphonate) The coupling of a conpound of fornula (Vi)

h 3 f 10
base. asﬁﬁﬂpgsef&"% THeB1 el b B eﬁﬁmﬁﬁd ﬂ"@ﬁ“ & ea%w; )
i nor gani ¢ bEeEPl fetrbutl, eraryl far exanyingheayl. The Eng ¢ B?“&'F‘%Y FeAtmentanpl e
di met h§l f or withra Hiase, sicngscaumetst hytiridey forekanplédodium pelyidéydn the ppmnsdoﬁmomqtlhe

cor r espondi gverli, fstleRahpie RIfna@RfforXdidexyal kyne by conventional chemnistry,
typically in t he presence of ‘an inorgani c base, such as aqueous sodi um

hydr oxi de, ynder se transfer conditigons in the presence o such
as 35 tetra ?'Rmﬂam dormsiaf ¥ hmenebe ReeRarRd irodsth SPOWP?MM?‘WF? ?fr fﬁla’g}ﬁi)@)i
prepared by ring closure of a conpound of formula (I1X): 24 June 2005 22 CH
RSOCH2, | NHC(O) OR19 wherein Re and R9 are as defined for the compound of
formula (M1) and R13 is Cl-6al kyp, for example tent butyl, or aryl, for
exanpl e phenyl. Thgegdmg closure jray bﬁHgf(j)g@t'ﬁed by ppeatnment 5 with a
base, such as a metal Hydid8 gr~gxeanpl e sodi um hydride, in the presence
of an aprotic solvent, npl e, di met hyl f onnam de. Conpounds of
formula (1 X) may be pr om t he correspondi ng ketone of fornula (X):
ReOCH2~ R NHC(O) OR13 RIO(X) Wherein R8 and RO and R13 are as defined for

t he cggrpound of fornula (DC), by reduction by any

wherein R® and R’ and R" are as defined for the compound of formula (IX), by reduction by any
suitable method, for example by treatment with borane, in the presence of a chiral catalyst, such

as CBS-oxazaborolidine, in a suitable solvent such as tetrahydrofuran.
15
The compound of formula (X) may be prepared from the corresponding halide of formula {XT)

o)
R®0OCH (X1)
2 Y

R°0
20 wherein R® and R® are as defined for the compound of formula (X) and Y is halo, suitably bromo.

The conversion of a compound of formula (XI) to a compound of formula (X) may be effected
by reaction with the protected amine HN(COOR "), wherein R" is as defined for the compound
of formula (X) in the presence of an inorganic base such as cesium carbonate, followed by

25 selective removal of one of the COOR" groups, for example by treatment with an acid such as
trifluoroacetic acid. i

Compounds of formula (XI) may be prepared from the corresponding compound having free
hydroxymethyl and hydroxy substituents (which itself may be prepared from 2-bromo-1-(4-



suitabl e nmethod, for exanple by treatnent with borane, in the gresence of a
chiral catalyst, such as CBS-oxazaborolidine, in a vent such
as tetrahydrofuran. 15 The conpound of formula (X) nmay be prepared fromthe
corresponding halide of fornmula (XI) 20 wherein R8 and RO are as defi ned
for the conpound of formula (X) and Y is halo, suitably brono. The
conversion of a conpound of formula (XI) 540 a conpound of formula (X) may
be effected by reaction with the protectéd am ne HN(COORL17)2 wherein R13

i's as defingd fo he co n f formula (X) in th r.esence af. an

i nor gani ¢ b&dém‘é’éfé%‘y x%@ﬁﬂ'ﬁﬂ@ﬁ&%ﬂg@é’?e’alﬂﬁﬁ % F‘?‘ﬁd’s'éﬁ%s&'lﬁ% r enoval
of one of t@B2TH08P0 by Heasmpns withg-methexyprapansyin geeiope ibthe prpanpe efian4eid$-&Pbrh as
t ri f | uor oacwhiese-sulphtnic @Gcidihoaimidegenfatfiaspiert ar fydther staydairbmehais hbyeiderhing thet he

? 3}1 r eﬁp_otndi SRABRUPROTH, ehd R°OEwheil ROANARY 41 bs Mmg%ggomgaha bf tuents
i cheitse e L0 iBedOh HES ne
hydroxg) - 3- O&B‘gggﬁe?%?}ﬁ‘?%@%%%ﬁgﬁléﬁdﬁénoneﬂﬁﬁéégﬁgpar ation of which is

described in GB2140800, by treatnment with 2-net hoxypropane in acetone in
the presenc@omgiounds efforchuia () oIl wherrimB-Jsik plotenting gawipdnayrbearapaned egen

at mospher e ddscribid i fr6dessSbRBEW, br BRATARES)s MthbdR teThogest @Ebezw.ot ected groups
RSOCH2- and R90- wherein R and R9 are as defined for the conmpound of 5

fornmu (X1). .Such nethgds are descri bed in 351388 d axp) . ounds
of 1ol fhul 2 BRRRET PPt (bhyg corppinerel Srmia D (a0 e Bty Ay b BBRRHEY BB 50 o
as descri redanise ¢fifrowiadXily) bel ow, or by anal ogous nethods to process (c)
below. 10 In a further process (b), a compound of formula (1) , (la) or
(I'b) may be obtained by al kylation of an amne of formula (Xl1): HCHNRLOH
OR14 15 wherein Re, R9, éﬁﬁaﬂand R 4 are each independently either hydrogen
or a protecting group. Irt'akl e protecting groups are discussed in the
definition of conpounds of for} (I'r); with a conmpound of fornmula (XII11):
20 (X111) wherein R, 9. R3, j n are as ined for the
conpound of forrmula (I), 91a) c“éﬁdafgiis a Ieav?ﬁg group such as
hal o (typically bromo); foll owedDby r val of any protecting 25 groups
present by conventional nethods as deScri bed above for the deprotection of
condeﬁds of formula (I1). The reaction of conmpounds of fornulae (X I) and
(XI11) is oypetetrR], RY, Rt imd®'Eale bath itiepaadenBreitertiydrogén o a gioéctindgeap.such as a
trial kyl amisiabid ot BPoups aldidise RREAIR YleeRikiBi bftBmpattids bPfofmdlk INRD! ©

with a compound of formula (XIII):
20
2
R ]!

L’CR'RY(CH,),, —O —(CH,), \ | / (i)
R3

wherein R, R%, R, R*, RY, m, and n are as defined for the compound of formula (I), (Ia) or (Ib)
and L? is a leaving group such as halo (typically bromo); followed by removal of any protecting

25 groups present by conventional methods as described above for the deprotection of compounds
of formula (II).

The reaction of compounds of formulae (XII) and (XIII) is optionally effected in the presence of
an organic base such as a trialkylamine, for example, diisopropylethylamine, and in a suitable
30 solvent for example dimethyl formamide.

Compounds of formula (XH) are known in the art (for example EP-A 0947498) or may be
readily prepared by a person skilled in the art.



30 solvent for exanple dinethyl formam de. Conpounds of forrmula (XlI) are
known in the art (for exanple EP-A 0947498) or may be&rﬂgﬁ—%repared by
a person skilled in the art. 24 June 2005 24 Conpounds of forrmula (X I1)
may be prepared by coupling a conmpound of forrmula (VI) as defined above,
or a precursor thereof (wherein one or nore of the substituents R, R2 or
R3 is a group which is convertible to thg desired group R, R2, or R) with
a conmpound of formula (VIIl) as shown above wherein R4, R5, m and n are

ZZ gg;: zgg Cefp &ﬁﬁsﬁ%ﬂhﬁ‘?ﬂﬁ mﬁfﬁé‘ﬂeﬁaré%%ﬂnéghof ; gt compb und'o?f&n'lbuﬁm group
conpound ( V?l}orﬁgzb%g AP 5%%"8%‘%?“’?%’5 ?{%g “E;f gﬁ@n?"b%?t%%"st%kd es Cl]l;’ ﬁj ’@

above for c&QpP Whighis conyapihi ‘ "R "W’B'r%‘lla
(V1), foll oavesﬂiowyabcefdud:eneeroR trhendnamlas defgedifdrﬁwe:omboﬁndmﬁfdmﬂa)(]m}) and0 15

al so a5 desptisReshvinB@iBp ad defifBLRSar Y, the substituents Rm R2, and/or R3
may be fornmed by conventlonal conver sions where a precursor is present An

al kyne of fgrmul al, s p red by react a .conpaou
fornmula ( ec%glﬁﬂll??) @Pﬂg P@Rwia\ﬁﬁﬁﬁ 8‘ dS’Bq? (ﬁ?{
HO( CH2) n- 2 @@thqdmybmnghmmwbmwa foecmasgamweaéﬁﬁfpemds ﬂr& bed
for the preaapuhdsf fofmuEOVR b ed WY kddhetion@fire werdRing bikiey stdbmnula(XIV).may be
prepared by reacting a hydroxyal kyne 25 with a conpound of fornula (VI)

usi ng nmet hods anal ogous to those descri bed above.for coupling a conpound
(V) with a conpound (VI). 24 June 2005 25 In a fyrthgt process (c) a

conpound of forrmula (1), (la) or (Ib) may be d by reacting a

conmpound of formula (XVLIQR*R WZQW"LQ eyein R8, RO and Rl14 are
as hereinbefore defined and L4 1S a I‘eavi ng gretp/is (xegcted with an

amne of formula (XVII1): RlOHNCRRS(CJ—lZ)mO(CJ—lZa' <\ L) (XL

R
10
also as described above. I necessary, the substituents R’, R?, and/or R* may be formed by
conventional conversions where a precursor is present.
An alkyne of formula (XIV) may also be prepared by reacting a compound of formuta (XV):
15
LICR'R*(CH)m L xVv)
with a compound of formula (XVI ):
R? R
HO(CH,)n-2 =——
(XV1)
R
20

using conventional methods, for example as described for the preparation of compounds (V1II).

Compounds of formula (XVI ) may be prepared by reacting a hydroxyalkyne

2
HO/\//

25 with a compound of formula (VI) using methods analogous to those described above for
coupling a compound (V) with a compound (VI).



10 15 20 foll owed by renoval of any protecting groups Eresent bg
conventional nethods as described above for the depr

of formula (I1). RBOCH The reaction nay be effected using conventi onal
conditions for such displacenment reactions. Conmpounds of formula (XVII)
may be prepared by nmethods known in the art. Conpounds of formula (XVIII)
may be prepared by reacting a conmpound o %formjla (XI1'l) with an am ne

conpounds

RIONH2. In a further process (d) a conpotnd of formula (1), (la) or (Ib)
may be prepared by renoval of a .chiral auxiliary froma conppound. of
formula (I |'&)ﬂ:f“¢mr2m§m°ﬂ§m%*°w‘a’dﬁb)(meiﬁ%w RrqRpred bygeactiiga o |
and n are asnpenwl offerioladX¥@Di ned and R15 represents a chiral 25
auxi liary. 24 June 2005 26 A "chiral auxiliary" is a noiety that is
introduced into a nol ecul egpgeiynfl uence the stereocheni stry of the product
formed, and is renoved in mho?e’ar part at a later tine. A chiral
auxiliary may sinultaneously fungts as a protecting group. 5 Many chiral
auxiliaries are commerci al hy% 3

€ pRopey

@].ﬂgqg'ersonS(Wiqled in the art

woul d choose one based on't tieg désired i.e. the absolute
stereochem stry desired and conpatibilitpr™w th the processes bei ng used.
Chiral.auxiliaries suitable for use in this process include but are not
Iim'te% to the-S-;sgmer l%md/or the R-isonmer of phenyl glycinol and

subst i t ut edvhtesin BaR endR'" pigas herpinbefore Pefined and L is a deaving aropp.iisrepates withn v a
noi ety of tdifind affoRtun XWIE):Y OH or a single enantioner thereof, "wherein R16
represents O . bal kyl or optionally substituted phenyl 15 or benzyl wherein
the optional substitution is one or nore i nd%{:endent |y selected from

Chal ky!, hal ogen, hydroxy, Cl.6al koxy or nitjo gg'g. para-hydroxyphenyl.
More preferably the chi r‘al auxiliary is a  OH 20 wherein R16 is as
defi ned above. Al REHNDR R"QC!;IZ)M—W(@Q:)“ I et/ of formul a: (XVIi)

R
10
' followed by removal of any protecting groups present by conventional methods as described
above for the deprotection of compounds of formula (II).
The reaction may be effected using conventional conditions for such displacement reactions.
15
Compounds of formula (XVII) may be prepared by methods known in the art.
Compounds of formula (XVIII) may be prepared by reacting a compound of formula (XIII) with
an amine R''NH,.
20

In-a further process (d) a compound of formula (1), (Ia) or (Ib) may be prepared by removal of a
chiral auxiliary from a compound of formula (Ila):

R°OCH R

R® ?HCH,NR‘scR‘R"(cnz)M—-—o—-(CHz),,
OH I8
(tla)

wherein R' — R®, R%, R, m and n are as hereinbefore defined and R represents a chiral
25 auxiliary.



25 wherein R16 is as defined above. Preferably R16 represent enyl
optionally substituted as descri bed above, Most preféﬁ&ﬂﬂ%ﬁéixﬁgpresents
unsubstituted phenyl. 30 The chiral auxiliary in this process nay typically
be renoved by hydrogenol ysis using for exanple a palladiumon carbon

catal yst or preferably using palladi um hydroxide (Pearlman's catalyst).

Advant ageously when Pearl| man's catal yst i)g used the renoval of the chiral
auxiliary is nost efficient. This nmethod of renoval is especially suitable

where Rl is,phen or...a substituted henyl . t I vel ni to
whi ch the aﬁxi i“ét f"f'gmgtt‘gcﬁe'ag&ﬁa?agégdg?‘?d\‘/‘a_ igrg‘ga%n g'reg "‘é qu':ﬂg%l?gr}gn ©
condi tions sterepchpmistryof the praduet Tomred andds femoved in S¥hojs orpagat f dater dims; hchiral
secondary anilixey maysidhuhane@B3Hofuictiod acopprating goéupf or rul a (11 a) nmay be
prepared by reduction of the correspondi ng al kyne of formula (Xl X):

GO SCHHR! S @it i homm iy S, BRI o SRS of
formul ae ( an % (,aprcﬂ1 cfalng roups an . together farm a
group - CR ' f¥edasedonithe R’P@"@éﬂﬁi‘i‘igﬂ%‘ "Eﬁab?%‘l'tﬁ"ﬁtf’%% sy Eﬂ@ﬂ?fﬂ{“‘@f' @H’

al kyne of fwithmite arocogiseg)beingsgsk Ghirebuixididri¢sysuitablerforiese i this processinelnde g argr ¢ |
for exanpl gt liteddorhy/$-isemby sHdag @it -isOmer of phéd@l Fldihai dnd sutstiturel derdatvesor

nmore preferghlyr pall adium 10 hydroxi de (Pearlman's catalyst). The chiral
auxi Ij’@xry may al so be renoved under reductive conditions. Advantageously,
therefore the reduction of the al kyne and renoval of the chiral auxiliary
may be ef f ebheadiird anxibarytisprefesablyra moietyof thoformulaact i on. An al kyne of fornul a
(XI'X) may be prepared by reaction of a conpound of formula (XX) R8CCH

H CH2NRL6CR4R6(CHZ) m O-CHs) , 2 OH (X)gre 15 with a conpound of formula (V1)
under conditions described above for c | gof conmpounds (V) and (V). A
conpound of forrmula (XX) may be prepar y reacting a conpound of fornula
(XIta): (Xila) 20 with an al dehyde of forrmula (XXI): 24 June 2005 28

or a single enantiomer thereof, wherein R'® represents C, salkyl or optionally substituted phenyl
15 or benzyl wherein the optional substitution is one or more independently selected from C)galkyl,
halogen, hydroxy, C,.salkoxy or nitro e.g. para-hydroxyphenyl.

More preferably the chiral auxiliary is a moiety:

R

wherein R' is as defined above. Alternatively it may be a moiety of formuia:

R1§~’
:K\OH
wherein R'® is as defined above.

Preferably R'® represents phenyl optionally substituted as described above, Most preferably R
represents unsubstituted phenyl.

20

25

30 The chiral auxiliary in this process may typically be removed by hydrogenolysis using for
_example a palladium on carbon catalyst or preferably using patladium hydroxide (Pearlman’s
catalyst). Advantageously when Pearlman’s catalyst is used the removal of the chiral auxiliary is
most efficient. This method of removal is especially suitable where R' is phenyl or a substituted
phenyl. Altemnatively the nitrogen, to which the auxiliary is attached, may be derivatised under

35 oxidising conditions to form the N-oxide before elimination by heating to give a secondary
amine.



HC (CH)n(CH2)n (XXI) using known nethods for effec% i’nﬁ regéﬁ%i ve
am nation, e.g. sodiumtriacetoxyborohydride in a so n as

chl oroform 5 An al dehyde of formula (XXI) may be prepared froma
correspondi ng halide of formula (MII1) wusing standard techni ques such as
treatment with sodi um bi carbonate in a solvent such as DMSO at el evated
tenperature, preferably in the range 130-J60' C. A conpound of formula
(XI'la) may be prepared froma conpound of formula (XXI1): ROCH NHRIs (XXl 1)

Wher ei her el nb defined b Lt h
reduci ng agdhiorhsint oo Taf ey S GoREl o oot Bon it e B o S °

Preferably tf?ﬁT'é”aperP@és takes place in the presence of an inert netal salt
such as calciumchloride suitably at non-extrene tenperatures e.g. bel ow
anbient, such gs 0'C. This allows the desired stereochem stry to be

i ntroduced ef fR & et ly with good enantioneric excess at an qq'arly stage in
the synthesis, using inexpensive and relatively 15 harn ess |reagents.

Furt her nore, th eng BTEri C excess ey be increased by re l'i sation
of the productR6  OEEEEH, MR cCORMBOiHeD ;0T CfotGHi) be
prepared froma co gormula (X') as hereinbefore ed by

reaction with an appropriate chiral amne, e.g. (S)-phenylglyginol, in the
20 presence of a non-nucleophilic base in @) nert solvent at® non- ext rene
tenperatures. A detailed description of a process anal ogous to Route (d)

may be found in published International %i cation Number WY 0196278. 25
I'n t he Pabov Brefirableinghe eompopnds of frmplae (layand{(XIX) the pistestingaroupg Rgansty's R and
RO t oget her togethenfarm pgrotpeCR YR grsnithe asmptmpddfeotmul (fyr mul a (111). 1t will
be appreciated that in any of the routes (a) to (d) described above, the

preci se ord . 1 nthetic.s b Lch.the vario rou an
noi eties ar g&%uﬁf?ﬂo G0 alime o Jorppida %?Z@ﬁ%c%mg B’S“"Gifr‘fei@‘?’g\"? "&ﬁ? 1’“’8'8"

wi thin the €1Mple bycaalytic hydiegenationnusing nalladium gn eharcealas moreprefarably gatiagdium o

moi et 18s i hntdraxikied Beprintantsreatalystl.ehe ohirdl hxiliarp mey sisobd remonadd ubder addbetiveed by
subfﬁqgent Ednaitiohd) T ABvahtREousH) dheréf6rd @l rggb&iometmehtﬁp&mbmo%daﬁm@f ds of
synthetic s . , . énanti oneri c conpounds o
the inventi %%Hm%&%%%?ﬁ?% “ﬁ“eﬁg‘?‘ﬁgﬁ %%85’? the conponents of the
correspondi ng racenm c m xture, for exanple, by neans of a chiral

chr omat ogr apmglkyrst of fermulba (XJX} may kespeparad by resstiorosfs, compound eftormulg (XY
separating suitable diastereoisoners, or (ii) by direct synthesis fromthe
appropri ate afbe intermedi ates by the 5 methods described above.

R® ?H-CH,NR"'CR‘Rs(CHz)m—-—o-CH, ——
CH
(XX)
15 with a compound of formula (VI) under conditions described above for coupling of compounds
(V) and (V).

A compound of formula (XX) may be prepared by reacting a compound of formula (XHa):

R°0C
(Xlia)
R® ?H-CH,NHR“
OH
20 with an aldehyde of formula (XXI):



Optional conversions of a conpound of forrmula (1), (Ig! ﬁ (é@hto a
corresponding salt may conveniently be effected by r h the
appropriate acid or base. Optional conversion of a conpound of fornula
(1), (la) or (Ib) to a correspondi ng sol vate or physiologically functional
10 derivative may be effected by nethods known to those skilled in the art.
According to a further aspect, the presenjginvention provides novel
internediates for the 15 preparation of conpounds of formula (1), (la) or
(I'b), for exanple: compounds f formula (11) and (111) as defined above, or
an optical isoner, a salt, nga protected derivative thereof;
particularly, a conpound sel ed. ) o
3-{4-[(6-{[(2R)-2-(2, 2-Di methyf( r @m)ﬁenzodl oW 6-y1)-2-

hydr oxyet hyl ] am no} hexyl)oxy)butyl } benzenesul f onam de; 20

4~ {4-[ (6 ([ G kevdrPimdi s T efebnlreduciivel R ok, @ocﬁmi{ mscaoxm@wwet.ml ] am

' h I I"f d 2-{4-
(2R -2 (2 S ihiss yBBRAETCC L 0T oo yl)- oo

hydr oxyet hyl ] am no} hexyl )oxy] butyl} benzenesul fonam de; 3-(4-[(6-{
[ (2R) - 2- (2, AnRidvbydeydf fottul, (X:%bnadmmm&oma}c@eg@ndmg halide of formula (VIII)
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N-(ter-Butyl)-3-(4-[(6-([(2R) -%{2, 2- dDet hyl 44 1, 3- benzodi oxi n-6-yl ) - 2-
hydr oxyet hyl ] am no} hexyl ) oxy] bbe NZenegi hfsonam de; and (I

R -i-(2,2-D nethyl -4H 1, Jz%genzl Xy11- 651 )-2-[(6-{4-[3-( piperidin-1 - 35
yl sul fonyl ) phenyl ] but oxy} exyl fio] et hanol ¢xxiy
(IR -1-(2,2-D net %/I-4H-1 3- ben20|OX|n 6-yl)-2-1(6-{4-[3-(pi perazin-|I-
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hydr ot§et hyhdmicadengents. Foviekhersythdetatiomerid@RYdss maP béimbresddl bp rearybeiisativh June

2005 30 5- §end fifadet bfmRbicReds2: 2- D met hyl - 4H 1, 3-benzodi oxi n-6-yl) - 2-

A compound of formula (XXXH) may be prepared from a compound of formula (XI) as
hereinbefore defined by reaction with an appropriate chiral amine, e.g. (S)-phenylglycinol, in the
20 presence of a non-nucleophilic base in an inert solvent at non-extreme temperatures.

A detailed description of a process analogous to Route (d) may be found in published
International Application Number W0/0196278.

25 In the above process (d) it is preferred that the protecting groups R® and R’ together form a
protecting group as depicted in formula (1I).

It will be appreciated that in any of the routes (a) to (d) described above, the precise order of the
synthetic steps by which the various groups and moieties are introduced into the molecule may

30 be varied. It will be within the skill of the practitioner in the art to ensure that groups or moietics
introduced at one stage of the process will not be affected by subsequent transformations and
reactions, and to select the order of synthetic steps accordingly.
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hydr oxyet hyl ) am no} hexyl ) oxy] but yI } benzenesul fonam de; 3-{4-[(6-{
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3-{4-[(6-{I G&ﬁ)&ﬁ@oﬁfo%tﬂﬂlmda bhtPa p&-ﬂ%ﬂﬂlhﬂ k&lvdie ¥ ﬁny&ol%%cally functlonal

hyd t hyl

AT Y PR b %ﬁé FRE i D %ﬂﬁﬂ‘%

hydr oxyet hyl ] am no } hexyl)oxy] butyl} phenyl)sul f onyl ] am i no} phenyl ) acet am
i de:
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hydr oxyet hy idrivaiiveGhdredTEparsi de selected from:
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hexyl oxy] b dﬁ yl éﬁ&'@?‘esul f onam de;
(E)-2 @3 { 24-f4-E6{{[Q 2szz~lxmetﬂylamwhmmxmeylbéﬂzodl i oxi n-6-yl)-2-
hydr oxy et hyhydedxyethyi}aneo}he: a0k bb&z&i&ﬁﬂﬁbhémahé met hyl et henesu | fonam i de;
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Elyzjroxglet %32 4ﬁﬁg§;ﬁ9§£% ifgi‘?ut iig %ﬂ gesul f bnam dg )35
5 (4-[ (6-{[} Jagigg) by din-6-yl)- 2-
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ylsuifonyl)phenyl]butoxy}hexyl)amino)ethanol;
3-{4-[(6-{[(2R)-2-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-
hydroxyethyl]lamino} hexyl)oxy]butyl}-N,N-dimethylbenzenesulfonamide;

30 3-{4-[(6-{{(2ZR)-2+(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-
hydroxyethyllamino}hexyl)oxy]butyl}-N-isopropylbenzenesulfonamide;
N-(tert-Butyl)-3-{4-[(6-{[(2R)-2-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-
hydroxyethylJamino}hexyljoxy]butyl} benzenesulfonamide; and
(1R)-1-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-[(6- {4-[3-( piperidin-1 -

35 ylsulfonyl)phenyl]butoxy}hexyl)amino]ethanol;
(iR)-1-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-[(6- {4-[3-(piperazin-1-
ylsulfonyl)phenyl]butoxy}hexyl)amino]ethanol;
3-{4-[(6-{[(2R)-2-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-hydroxyethyl)-
amino}hexyljoxy]butyl}-N-(1-methyl-1-phenylethyl)benzenesulfonamide;

40 N-[4-(Aminosulfonyl)phenyl]-3-{4-[(6-{[(2R)-2-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-
hydroxyethyl]amino}hexyl)oxy]butyl} benzenesulfonamide; |
{3-{4-[(6-{[(2R)-2-(2,2-Dimethyl-4-H-1,3-benzodioxin-6-yl)-2- hydroxyethyl]-
amino}hexyloxy]butyl} phenyl} methanesulforamide;



40 compounds of fornula (1V) as defined above, or an Rtj cal _isqmer, a
salt, or a protected derivative thereof; particul arl nd sel ected
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}ox ) but yI | ptdeoxykthptjamsmg bestylloxdbutgll benzenesuifonamide;
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hydroxyethyl]amino}hexyl)oxy]butyl} benzenesulfonamide;
3-{4-[(6-{[(2R)}-2+2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-

hydroxyethyljJamino} hexyl)oxy]butyl}-N-(4-fluorophenyl)benzenesulfonamide;
3-{4-[(6-{[(2R)-2-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-hydroxyethylJamino}-

30 hexyl)oxy]butyl}-N-(2-morpholin-4-ylethyl)benzenesulfonamide;
(E}-2-(3-{4-[(6-{[(2R)-2-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-
hydroxyethyl]Jamino} hexyl)oxy]butyl} phenyl)-N-methylethenesulfonamide;
(E)-2-(3-{4-[(6-{[(2R)-2-(2,2-Dimethyl-4H-1,3-benzodioxin-6-y1)-2-
hydroxyethyl)amino} hexyl)oxy]butyl} phenyl)ethenesuifonamide;

35 5-{4-[(6-{[(2R)-2(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-
hydroxyethyllamino} hexyl)oxy]butyl}[1,1-biphenyl]-3-sulfonamide;
3-{4-[(6-{[(2R)-2-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-
hydroxyethyljamino} hexyl)oxy]butyl}-5-pentylbenzenesulfonamide;

40 compounds of formula (TV) as defined above, or an optical isomer, a salt, or a protected
derivative thereof; partlcularly, a compound selected from:
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3-yljhexyl}oxy)butyl]benzenesulfonamide;
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30 ylsulfonyl)phenyl]butoxy}hexyl)-1,3-oxazolidin-2-one;
3-[4({6-[(5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-0x0-1,3-oxazolidin-3-
yhhexyl}oxy)butyllphenylmethanesulfonamide;
3-[5-({5-[(SR)-5+(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxo-1,3-0xazolidin-3-
yl]pentyl} oxy)pentyl}benzenesulfonamide;

35 5-[4-({6-[(5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-0x0-1,3-oxazolidin-3-
yljhexyl}oxy)butyi]-2-methoxybenzenesulfonamide;
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3-(6-{4-[(5SR)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxo- 1,3-oxazolidin-3-

40 yllbutoxy}hexyl)benzenesulfonamide;
4-{3-[4-({6-[(5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-o0xo- 1,3-oxazolidin-3-
yllhexyl} oxy)butyl]phenyl} butane-1-sulfonamide;
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i n water (Sh\éﬁﬂioxﬁ‘ gﬁN ﬁg 1Xo an %%ggmﬁ d in acetonitrile
(solv I ent mn 0%B,
8- 00- B01 h@%ii%(% Sl W%ﬂaﬁ?ﬂiﬁavbwlw-m/mnmha
colum te np&é}fm)(!}@)'lbiltym@llenesmfomm*de
N-{4-[({3-[4-({6-[(SR)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-0x0-1,3-oxazolidin-3-

yllhexyl}oxy)butyl]phenyl}sulfonyl)amino]phenyl} acetamide;
N-Cyclobutyl-3-[4~ {6-[(5R)-5-(2,2-dimethyl-4H~1,3-benzodioxin-6-yl)-2-oxo-1,3-0xazolidin-3-

20 yllhexyl}oxy)butylJbenzenesulfonamide;
3-[4-({6-[(SR)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-ox0-1,3-0xazolidin-3-
yl]hexyl} oxy)butyl]-N-[2-(2-hydroxyethoxy)ethyl]benzenesulfonamide;
(E)-2-{3-[4-({6-[(SR)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-ox0-1,3-oxazolidin-3-
yllhexyl}oxy)butyl]phenyl}-N-methylethenesulfonamide;

25 (E)-2-{3-{4-({6-[(5R)-5(2,2-Dimethyl-4H- ,3-benzodioxin-6-yl)-2-oxo-1,3-oxazolidin-3-
yllhexyl} oxy)butyl]phenyl} ethenesulfonamide;
3-[({tert-Butoxycarbonyl){[2-(trimethylsilyl)ethoxy]methyl}amino)sulfonyl]-5-[4-({6-{(SR)-5-
(2,2-dimethyl-4H-1,3-benzodioxin-6-yt)-2-0x0-1,3-0xazolidin-3-ylJhexyl} oxy)butyl]}-1,1'-
biphenyl;

30 tert-Butyl {3-[4-({6-[(5R)-5-(2,2-dimethy!-4H-1,3-benzodioxin-6-yl)-2-0x0-1,3-oxazolidin-3-
yl]hexyl} oxy)butyl]-5-pentylphenyl} sulfonyl {[2-(trimethylsilyl)ethoxy]methyl}carbamate;
1-{4-[4-({6-[(5R)-542,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-0x0-1,3-0xazolidin-3-
yl]hexyl} oxy)butyllphenyl}methanesulfonamide; and |
1-{2-[4-({6-[(5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxo-1,3-oxazolidin-3-

35 ylthexyl} oxy)butyl]phenyl} methanesulfonamide.

For a better understanding of the invention, the following Examples are given by way of
illustration.
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SYNTHETIC EXAMPLES

Throughout the examples, the following abbreviations are used:




NMVR experinments at 400MHz (unl ess specified otherw seil ._|25 %

conducted on a Supel cosil LCABZ+PLUS colum (3.3 cm el uting
with 0.1% HCO2H and 0.01 M anmoni um acetate in water (sol vent A), and 0.05%
HCOZH 5% water in acetonitrile (solvent B), using the follow ng elution
gradient 0-0.7 mn 098, 0.7-4.2 mn 10098, 4.2-5.3 mn 098, 5.3-5.5 mn
098 at a flowrate of 3 m/mn. The massigpectra 30 were recorded on a

Fi sons VG Pl atfor m spectroneter using el ectrospray positive and negative
node (ES+ve Eﬁ The XRPD anal ysis shown in the Figures were

per f or med on a 'Ig | Pt Pro powder diffractoneter, Mdel PWB040/ 60,
serial nunmberMBykigyid Ch mtmnhw%gp;cwm to 45 35 degrees 2Theta with
0. 02 degr eeRPTretsnbomwstieg si ze and a 2 second collection tinme at each step.
Exanpl e 1: B4#: thtrahydofuran

r6-(1(gR) - %M%r#%%ﬂé Mz 3- (hydMkynet hvl ) pbenvnet hyl I amino hex |

oxyl butyl ) hen enésu e acetate i)Di (tert-butyl)
2-(2.2-di n&f é’P' MBPAINS_ henzodi oxi n- 6- vi | - 2- oxoet hyl i ni dodi car bonate 40
Cesi um car B8naie (70.4g) was added to a stirred suspension of
2- br ono- | - (12, ud§met hyl - 4H 1, 3- benzodi oxi n- 6-yl ) et hanone, (d axo, DE
3513885, 1%),,.&% g) and d| -t-butyl imnodicarboxylate (41.15g) in
acet tril un rogen After vigorous stirring at 21 for 24
h thgm tﬁ%ﬁgeog‘?f)]i’wdg rbvat er (ca800m ) and the product was
extract ed mﬁmm@tmerm-edememwm her (Ilitre, then 200m ). The
conbi ned orSilknaigel refepsao Merekrstlicagel @i rimintbeb 773492, dried (MySO4) and
concent r at qghsh SilieAgH) Rtdrs toW&c%l:&ﬁge%O’ﬁh%hﬁ:bWﬁS collected by filtration,
vvashed W t | e |, ethe n veth nd(24 49) 8
o0ty 7. T o ol il Sfuigi b RS oI g1
4 97( s °!¥'38’5’(’E“¥m9‘1“°1 56(6H, s) and 1.48 (18H, s). 5 Further
concent r at iBond But ark prepackied cartridgesarsed i pamtlelarifications, ngymellviartdef iaduiy) Theke

third crop afeloohihercialyavalRbRifrsfivizanchr omat ogr aphi ng the not her |iquors on
silica gel, evaporati ng the appropri ate eluate and triturating with

di et hyI et tert-B
2- (2. n{iﬁw cgfgusted opa .#2%‘? B@rrolpmp (Fem x 3,05un Hekusting yith O0H5%ay/v
Trif I2@or oaéleﬂuomaa@mdm(ﬂglzwﬂtyr {selvent &) et 9.05%v/s tiflucasicatio lacitl iiracehitrile (solvent
ilu g t grt bgmhgm@mé?olmnmmwhgﬁd_mnt_o .00-8.00 min 0%B, 8.00-8.01 mm595)%B 8.01-10.00
enzodi ‘ g) in
di chl oronetnﬁﬁg(pem?gxg%’w%atpéfﬁgr?w‘ifl%gﬁg%ﬁﬂﬂerp@@g&@rg(ﬁﬁgg stirred for 1.5 h.
Aqueous NaQOH solution (1.75litres) was added and after 10 m n the phases
wer e separ AR experimenss aiAMMHzAyndess spesified othervind)t h water, dried (MySO4) and

evap@bated to an oil. This was stored under hi gh vacuum overni ght and then
15 tr 'W; ur gtl,gfilawé&é%oh&i&?ég%n%@ﬁ nfésg é%zq?gg;n fun.ﬁ Uﬁl 2% elufing: 619) .
title corrpgvdthg l(figg}f)?lg ‘%éﬁ JrUPORY AR oAt °a‘?59r{é bbe%r%j‘tehe

not her | i qi@tes inpgetanigrietsatven #)aﬁwgéhwfeﬂwag pb!pﬁyglwer& 0&@@@%&&%2 15%
et hyl acet atie100%B) &:2a512 mit @B, 53-5-5 a3in 3%E at.a flow rate of 3 mY/min. The mass spectra

30 were recorded on a Fisons VG Platform spectrometer using electrospray positive and negative
mode (ES+ve and ES-ve).

The XRPD analysis shown in the Figures were performed on a Phillips X’pert Pro powder
diffractometer, Model PW3040/60, serial number DY1379. The method runs from 2 to 45
35 degrees 2Theta with 0.02 degree 2Theta step size and a 2 second collection time at each step.

Example 1: 3-(4-{[6-({{?R)-2-H xy-2-[4-] -3-(hydroxyme envilethvl}amino

hexyljoxy}butyl)benzenesulfonamide acetate
i)} Di(tert-butyl) 2-(2.2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxoethylimidodicarbonate

40 Cesium carbonate (70.4g) was added to a stirred suspension of 2-bromo-1(2,2-dimethyl-4H-1,3-
benzodioxin-6-yl)ethanone, (Glaxo, DE 3513885, 1985) (61.8g) and di-t-butyl
iminodicarboxylate (47.15g) in acetonitrile (600ml) under nitrogen. Afier vigorous stirring at
21° for 24 h the mixture was diluted with water (ca800ml) and the product was extracted with




20 iii) tert-Butyl

(2R) - 2- (2, 2di net hvl - 4H 1. 3- benzodi oxi n-6-yl ) - 2- hydrox%&ﬁmﬁ%%—ggamate A 2M
solution of borane - dinethyl sulphide in THE (28nml) was added slowy to a
| Msolution of

(R -tetrahydro-I-nethyl -3, 3-di phenyl - 1H, 3H-pyrrol o[ 1, 2-cj [ |, 3, 2] oxazaborol e
in toluene (56m ) at O under nitrogen. Aggol ution often-butyl

2- (2, 2di et hyl - 4H 1, 3- benzodi oxi n- 6-yl )- 2 oxoet hyl carbamate, (108.2g) in T

F(13lit f d
by 2 sol ut CSARE 3?@@%24’%@5?'% 2 r&a”ﬁ%@é%%\%% i B
After 1 h, $NePEY apd qanepntrajed hite sTystal§ wesicollseiedPxdiltration, yashed
partiti oned Mtdwwg{hetheutdnylldnatmtmeehm& oaapemd (Thdg)d @R 7178618k ddvd S, RHehed
W th Satur?t'f%@ Na, sf{llntd qrsnéﬁd 97H, Eyewﬂdﬂdg)l 13§6(6MJ§Q4&14§'¢18H§§)| ution
was corcent

silica gel F@ attw"éhgug‘%?ahggl{}w{s 9e 'tf?%ﬁ%g?w%&g?é E‘;‘lg)%
then 3:1) td&*P “?‘Hé‘/ thrematogrepting hrme S’ Ryprs op a@"“ﬂ'g G fpPropyiate
(SR) - 5- ( 2. 2¢Drtegediriturdtibgivith dighyletiieoxi n- 6-yl ) - 1. 3- oxazol i di n- 2 one
tert-Butyl

((ZarR) 2u(¥ 2508 5¥g;nt;%carbanate

(86. 3 i LN : _
sodi urYIthydrl Heuqr i V5 ars " ? 3#?% ﬁ(ﬁhyé'gbru ng
such that thé- hemodmm-wbﬂmmxlrwqunm, (362.58g) imdichlongmethanedd.blitres at

m xture was2Ptand HRGeattion Was dtitded Zorh.5 hThQ]tﬁbﬁ%tNH@[-l mmcrnen Gﬂit&d) W3 addatd 2M

HCl (134nm), %ﬁﬁlﬂ&g gpegg Ged" G5 g1 t‘l_i}@edproduct
was extract ce W Ce. |on was vva th brine
i ;.,
t ce, e °vaa%w€wawc9f‘ 15 5ig P Sy fi 8o 5.
= 2msﬁfp¢lw- bexane: sﬂwsr(éﬂbmw thbwd@pryﬁw (Z261648). Fhis(yeay purificd by

( 42. 4m ) vvaac@amnmﬁmﬁogmmﬂlememgmelmémmmwamwga 6Burther graduct (61.5g)
tetrabutyl agnddd @ évao'iQm@naaﬂH %ﬂ’dﬁaat%@ﬂbﬁ%n%&ﬁéé ﬁ’s‘?ng

solution (2 4 June 005 fogen ror 3 days. \Water
700n) was g‘?fﬁ S‘}JY LAvEfateHR hexa %mlr

Separ ated. The aqueous Iayer
was extracted twice with di chI or onet hane (2 X 1oom) and the conbi ned

or gan2@ | ayi) ervitareel (AR FD €212 dinidthyladHell,3-belizbdioxin Moy droglyve

cr;:ISI ((jlfe5'k S)Am mlﬁﬁ,%rs&laﬁé difBta gl Q;ul' hi@@)nm(i&ﬂﬂﬁﬁkﬂﬂéé’sl&vl?%#m s@fufx&% B;ca
then: 10% di & Egre‘f ?%dg?‘l‘.%i'??‘ﬂs Yt o S iyl wﬁ%m‘%@% AL
conpound (16 mBayf 0° ugdermitragen. 4 sobyt !m tfmbytyb 3,2-dmmethyi-3H-1 912'5' -y1)-
3.42(2H, t 2-oxbeﬂ1b1ts)axbaanat¢5(mﬂ2gm1Tm’(9941trH)Wasaddeﬁlslpydylﬂeeﬁﬁgﬂieltemgerature60(2H, '
m angsl. 5Obely 4 BHowéld by 201 solMtion of borane - dimethyl sulphide in THF (252m Sﬁger 50 min.

(SR -3-[6- mfg, WARGIOFH RS Vo aced ik T L i v b A B Yollici V1) - 1

3- OvaO|IdIn

(5R) - 5- ( 2, 2y atstare andwaters Thepsgaicdanenweas yyashed with saturatsd NaHGOpsalvtion@nd ) i n
DVF (100m. )bringasd dritddMa$0a) ks eolttionawas conceatiatedisidhsproduchpurifisd bym hydr i de
(60% oi | di chRsididgddphy én 313sh silida gedBB0g), 2Mitthy sidck&ivelyl with Hegareree adetats @gen and

mai Nt Ni NGRLNE Y B ERE MY ideRBRELFAS 35 L s %‘ L 3518in.

iv) (5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-1,3-0xazolidin-2-one
tert-Butyl (2R)-2-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-hydroxyethylcarbamate, (86.37g)
in DMF (600ml) was added dropwise to a stirred suspension of sodium hydride (60% oil

35 dispersion, 11.9g) in DMF (160ml) with cooling such that the internal temperature remained at
0° under nitrogen. The mixture was stirred at 21° for 2 h, The mixture was recooled to 0° and
2M HCI (134ml) was added. The mixture was diluted with water and the product was extracted
with ethy! acetate twice. The solution was washed with brine twice, dried (MgSO,) and
evaporated to give the title compound (63.55g) LCMS RT = 2.66min.

40

¥} 6-Bromohexyl but-3-ynyl ether
3-Butyn-1-ol (42.4ml) was stirred vigorously with 1,6-dibromohexane (260ml) and

tetrabutylammonium bisulphate (2.4g) in 50% aqueous sodium hydroxide solution (200m1)



was continued at 0 - 5 for | h. The mxture was recooled to 0 and a

sol ution of 6-bronohexyl 15 but-3-ynyl ether (14.79) M) was
added over | mn. The mxture was then stirred at 20 - 30 for 2 h. 2M HCl
(9mM) was added and the m xture was partitioned between water and di et hyl
et her. The aqueous | ayer was extracted with nore diethyl ether and the
conbi ned organic |ayers were washed tw with brine. After drying (MySO4)
t he sol uti on was concentrat ed and | oaded onto a columm of silica gel

600 t th t 2 40 - 60 Th
Col U was LT BSEfey i%ﬁeveeﬁ{?f%fﬁ%#*’?ﬂﬁ“m vf t‘"f %sﬁ" @ i T
di et hyl et h&he aqyeqjsjayer was axiraqied twinepithrdichjoranebag tBWPST'Pi"Wd vii)
3- 141{ 6- f ( 5BYgariic (aPerR wekenvedshed wnMéterSdﬂMﬁmﬂogmmetﬁwmtdatea Dhoredidue in

?'5%;( ag 0|[ I6dl( %1e€m e 0p 4007609)34s 1dari e \Wrltd DESHRR 3 ggt:i_’tcl)m; column wa:)s
-oxazol'i di n- -d ;%?5%09% %ﬁvéié'hf &ﬁ.\éwn %%’@%ﬁéﬁ?@ﬁg’" %@E‘Wé@\ §2)
(1.4g) in a[?e&‘fﬁﬂ‘ﬂ“‘ﬂcé’”?? 6C2Ep b YHEW &47(2H; & I dgan3 ¥R Y

m n. Cuproul7HodR. dﬁZl(LOnD$3@()lHand 2Hd),¢18V@HomD,si(&0(2}ph9ra9d pb@&phiddHpm).| adi um
(0. 192g) were added and the mxture was stirred for 17 h under mtrogen
at 21. The4f d e v - T

chro ograp ea oF:
(bp 40°- GSéﬂ?hen 50% t hen 75% and flnally ethyl acetate to glve t he
title conpodRdS5(229Bpythy14Bvis3Ranzadioginiyl)- h3-owazoligin-2-one (10g) in DMF (100ml)
3-141{6- 1( %ﬁdwdrap@smtabahed@dsﬁmambmdmwmﬁsmbrl dispetsiod, 2. 33g) in
3-oxazol i di IBM%'( ﬁﬁl%'wgh@t’ﬁ%ln .g:t;)%"én Hﬁﬁ) tlth_n'ngé_Hnﬁ ature ot 07, Stiming . .

“efD

3-14-({6-[(5 enzodl 0 -2-0
o5 T(Vfli] hes RS S ST 4 P B o B8 Selion 5 s
pl atihim oxtf“d'é')/(" (i‘h 8) MPEIQ%D W5 aidded nwrl@genﬂmlxmmwasm@ stimedbty st
was renoved0e\30f fdrarham\fbﬂcu&mn)ng& abitlddtand thintix@ietvas patitibed tbefweenWatenad

ST o 40 (o Ster, MO aicbus aﬁ%ﬂﬁd“‘?@@'&ﬁgwﬁ"g@i&%}%ﬂﬁ“?g gi ve
the title g%#%\gglgl%g%\ﬁer%y hc}“‘tfﬂé“@f’ %‘ E@Wg @ﬂ\ﬁg 6‘8 'E)

i X) 3- f 4- f ( FPPFepYREd @d(lqadzd grt%t:wymmﬁmlmgeb@mg)ma |lmdlahylr=}hezmleum

hydr @0vet hyettier chpi 406 609X 1220 XEhe boiliagnin Wine Blned e6ickdsively Witiehis mixture, then (1:1)and -

3- [ 4- ({ 6- [ (théd) didthy1 thér tDIgiR theirle bhnpdumd (134G PLEMSIHT £3 ¥bnhin2- 0X0-

|, 3-oxazol i di n-3- yl] hexyl }oxy) but'yl ] benzenesul fonam de (0.43g) was stirred
in THE (10m, ' W|tha5wgorous st ream of mtroenfor 5 mn.
Pot assi um 4 ARl erldimethyl-dbb.3benzodionant S-ylip-oneel 3-axazoliditrdnas stirred
at 70 undeﬂﬂ@%ﬂ%@ﬂmﬂm&ture was partltloned bet ween

di chi2s 0net(mPB[@mi:t-BJﬁnﬁoﬁy)ﬁéi?H{S@tﬁﬁ%ﬁQfH iiﬂfbeﬁibﬂloﬂﬂ LEANS laRxRlidias

extracted Wt fy wgr)%y pe%)ﬁﬁ%&@h%lkg}’e& i ©
hed
\Sﬁfi i e\évl ER P’(!ja" %’l"“(‘@%ﬁ or 8|"H?| ﬁ%@%ﬁfi‘%@a $9apd ¢ h et hyl o

dlchlorobls(mphenylphosphme)palladmm (0.192g) were added and the mixture was stirred for
17 h under nitrogen at 21°, The mixture was evaporated to dryness and the residue was

30 chromatographed on silica gel (250g) in 30% ethyl acetate: petroleum ether (bp 40 - 60°), then
50%, then 75% and finally ethyl acetate to give the title compound (2.35g), LCMS RT =
3.44min.

35 yllhexyl}oxy)butyllbenzenesulfonamide
3-[4-({6-[(5R)-5-(2,2-Dimethyl-4H- 1,3-benzodioxin-6-yi)-2-0x0-1,3-oxazolidin-3-
yllhexyl}oxy)but-1-ynyljbenzenesulfonamide (2.35g) was stirred with platinum oxide (0.3g) in
THF (30ml) under hydrogen for 2 h. The catalyst was removed by filtration using a filter aid and
the filter cake was leached with ethyl acetate. The combined filtrates were passed through silica
40 gel (200g) in ethyl acetate and the eluate was evaporated to give the title compound (2.32g),
LCMS RT = 3.49min.



10 acetate: petroleumether (bp 40 - 60) (1:1), ethyl S ejate &g%then 20%
i i i -12—9&%%9— —~—LCMB RT =

nmet hanol in ethyl acetate to give the title conpound

2.56mn. x) 3-(4-416-({(2R) - 2- Hydr oxy- 2- 14- hydr oxy- 3-

(hydroxvrnet hyl ) phenyl | et hyl ) am no) hexyl | oxy) butyl | benzenesul f onam de
acetate 3-14-1(6 15 11(2R)-242. 2-di met hyl - 4H- 1. 3- benzodi oxi n- 6-y} 2-

hydr oxyet hyl | am no} hexyl | oxyl butyl | benzepgsul f onam de (0, 283g) was stirred
with acetic acid (8nm) and water (4nil) at 70 for 35 min before evaporating

to dryness. :B‘ﬁ{Jﬁﬁlfﬁéﬁ)—!‘@fz-'tﬁmetwﬁﬂ%&,@%&o&ﬂzﬁa%-%!! bh toluene to give the
nzenesu onam;d

Z|El4elcogpo n eRl I4m n M'. 20 Exanple 2:
(hydroxvnet h%7[4 6B )-P42Aim HéxVF%P}?W@cﬁ yO-prsepderexaaelidhini de acetate

yl]hexyl}oxy)buty]]benzenesulfonamlde (0.43g) was stirred in THF (10ml) while purging with a
4 ; 4- (|{5Fhf(5% btbeadt & IRy For Slhid. ﬁo@@ﬁmﬂmmymﬁfo&té)(ozag;w hdd3d gnepeRe! 1 di
n- ex Y S
et hods si ) it 4N tEDAR0 cn*@fm%%mﬁam“@%%b&%ﬁﬁf@“%&h7m .
ii) 4-f4-(f % O(qu @9@2@9##@% atawfiersn b 2aRePERIAYEr BYag pytrasted, with pore
3- oxazol i di WQMerﬂmgmeoﬂbbwﬂprgabsdmmwcﬂ washedwille wa@r, Weied (MgSth)yand usi ng
net hods si mcbﬁa"en&@edt hmseesmswas ﬂ'etlf&nEiXiad@'Jl @0k), ¢lutihg stkavavszawahem girmi n.
nyaf onget ny ELur Raes R gggﬁﬁ“ AR SETHEMTRRAY usi no
net hods si m?eé? E° HE%@”Q%’%’P?[%B F?ﬁ "‘ 35 LCMB RT = 2.65nin.
Iv) 4-(4-{[6-(((2R)-2-Hvdroxy=2-(4-hydroxy- 3-

1hvdr oxymet RyBJ4freqyhReL IWdiexm@itankli3ox v} but yl | benzenesul f onam de
acetate  WapmRfRORALGAMRIRuTRERAE ifbeddif) d ke B Yalp@ P! € |
X. b Lol e ) | :

5 (4 1P (( (ARG : sl o
(hvdr oxynet Bygr ek el e ] t1 ate

24 June 20088nAYarid)water (4ml) at 70° for 35 min before evapora pngtodrvness The residue was re-
2-f4-({6-1( :

gl | di
ustng
3.58mn. 5

yny
* t hose described in Exanple | vii. LCMS RT =

1}hexyl} oxy)but-1-ynvllbenzenesulfonamide
25 was prepared using methods similar to those described in Example 1 vii.
LCMS RT = 3.47min.

i) 4-[4-({6-[(SR)-5-(2.2-Dimethyl-4H-1.3-benzodioxin-6-yl}-2-0x0-1,3-oxazolidin-3-

yllhexyl}oxy)butyllbenzenesulfonamide
30 was prepared using methods similar to those described in Example 1 viii. LCMS RT =3.47min.

hydroxyethvllamino}hexyl)oxy]butvl} benzenesulfonamide

was prepared using methods similar to those described in Example 1 ix.
35 LCMS RT =2.65min,

iv) 4-(4-{[6-({(2R)-2-Bydroxy-2-{4-hvdroxy-3- _
droxymethyl)pheny] }amino)hexyl]loxy} butyl)benzenesulfonamide acetate
was prepared using methods similar to those described in Example I x.
40 LCMS RT = 2.38min, ES +ve 495 (MH)".

Example 3: 2-(4-{[6-({(2R)-2-Hydroxy-2-{4-hydroxy-3-

hydroxymethyl}phenyllethyl}amino)hexylloxy! butyl)benzenesulfonamide acetate




yl ] hexyl }oxy)butvl| benzenesul f onam de was prepared uii gg rrea E&Qs simlar
to those described in Exanple | viii. - LCMS RT = 3. ne i)

2-{4-j(6-{[(2R)-2-(2. 2-Di net hyl -4H 1. 3- benzodi oxi n- 6- vl

hydr oxyet hyl | am no} hexvl ) oxvl butvl) benzenesul f onam de was prepared using
met hods simlar to those described in Exanple | ix. LCVMS RT = 2.80m n. 15
1v) 2-(4-{f6-({(2R)-2-Hvdroxv-2-f4-hvdroxyr 3-

(hvdr oxymet hvl )uhenyl I et hyI | am no) hexyl I oxyl but yl | benzenesul f onam de
acetate was; ':- : _ , : 3N Exanple |

X. LCMs RT = . 1 ;
3- (4-{f6-({(ER AT oAY-9- (h roxvrrethvl)ahenvllethvll-
am no) hexyl IW\P}CPW@ yw)g meﬂ?eﬂsrpyn a6 tothose describadin Exemple & viit e

i) 3-f4-({6- fICNB RF<(R5&mik net hyl - 4H 1. 3- benzodi oxi n- 6-vi ) - 2- oxo- 1. 3- oxazol i

di n-3- gl | bexvl } oxy) but- | -vnyl |-N-methyl benzenesul fonami de 25 was

pr epared usi, s ar 0SEe. de Cr.i Ded i n 3 Ie ES+ve
571 (MH) - TERCRALA ok L8 ?I‘_‘ FRsngodioxinqb-y)-3-0x0; L, 3-0Xaz0 dl |) 2- oxo0- |
3- oxazol i di nilaexviloxyibutylihengenesulfonamidey et hyI benzenesul fonam de 30 was

pr epar ed usnwgprepirbmﬁksn@neﬂersmtxbrtohhxseddeﬁmmbléthme Ex@dinrple } viii. ESt+ve
575 (NW iiipeas RE={@udih (2R -2- (2. 2-Di net hvl -4H 1 3- benzodi oxi n-6-yl) - 2-
hydroxwat hvl I'ami no} hexvl)oxvl butxl |-N-nethvlbenzenesul fonan de 35 was

pr epar ed- usi, r_lgz met hods simlar to those described in Exanple | ix. EStve
549 (MH)' . -{4-[(6-{[(2R)}-2-(2.2-Dimethyl-4H-1.3-benzodioxin-6-yi}-2-

3-(4-{f6-({ agnigdeynet hvl ) nhenyl | et hyl | -

am no) hexyl Iwas\p}epmauilnehmbhwdnbmm@ﬁuucﬂmcﬂ:ﬁaﬁﬂeuzﬁe 40 was prepared
usi ng net ho L £ Efﬂ t hose described in Exanple | x. LCMS RT = 2.45
mn Eég.,\r/ 3 Yune 2005 38 Exanpl e

5.24 oxyrrethyl) 4{(IR) 1hydroxy2f(6(4f3(m)rpholln 4-

yl sul f onyf pitMiz i Ry A 4 pxisk | phenol acetate i) (5R)-5-(2
2-.Di met hyl - dlox iyl emmo of @rhide adetate

was prepared using methods similar to those described in Example Px
LCMS RT = 2.43min, ES +ve 495 (MH)".

20
Example 4: 3-(4-{[6-{{(2R)-2-Hydroxy-2-[4-hydro: droxymethyl)phenyllethyi}-
amino}hexylloxyibutyl N-meth Ibenzenesulfonamde acetat,
yilhexyl}oxy)but- 1 -ynyl]-N-methylbenzenesulfonamide '

25 was prepared using methods similar to those described in Example 1 vii.

ES+ve 571 (MH)".

yllhexyl}oxy)butylj-N-methylbenzenesuifonamide

30 was prepared using methods similar to those described in Example 1 viii.
ES+ve 575 (MH)".

hydroxyethyllamino} hexyloxy]butyl}-N-methylbenzenesulfonamide
35 was prepared using methods similar to those described in Example 1 ix.
ES+ve 549 (MH)".

iv) 3-(4-{[6-({(2R}-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyi]ethyl}-

amino)hexyljoxy} butyl)-N-methylbenzenesulfonamide acetate

40 was prepared using methods similar to those described in Example 1 x.
LCMS RT = 2.45 min ES+ve 509 (MH)".



yl sul fonyl ) phenyl | but - 3-vnyl } oxy) hexyl | - 1. 3- oxazol i di n-2-one was
prepared using nmethods simlar to those described in %@%ﬂﬁﬁé&daﬁi . EStve
627 (MN)'. ii) (5R)-5-(2

2- Di net hyl - 4H 13- benzodi oxi n-6-yl ) -3-(6-(4-f3-(norpholin-4-

vl sul fonyl | ) phenyl | but oxv} hexvl)-1. 3-oxazol i di n-2-one 10 was prepared usi ng

met hods simlar to those described in Exaggple | viii. ES+ve 631(MA)'. iii)
(1R -1{2 2-Di met hvl - 4H 13- benzod|OX|n6yI) 2-[(6- {4 F3(m)roholln4 Isy
; " Q D WS

ul fonyl ) phenyl LBIAtQ%VH0S arsdigl ng met hods
simlar to
2- (Hydr oxy h i

VA" 1 V)

vIsquonyI) 20d 10Nk V-G H e i S ..s-;-z‘a was prepared
usi ng rretho &uﬁ'd) I§ht13 mih Mapo! ik Ix. LCVMB RT = 2.54 mn
EStve 365

3-(4-( [ 6d{( 6 (ﬁ}ﬁﬁ“ ghods v"éftgxﬂ\’/°s°d?sﬁ3'éerd5?<$ﬁ%"t’ r%§/| Y Uhenvl I ethvi - ani no
hexyl | oxy} b i‘met hyl benzenesul f onam de acetate 25 it
3f4(f6f(5R) 5(22D|rrethyl 4H—13benzod|oxm6vh2

oxo- 1. 3- oxaii -Dmi H)3- [)-3-(6-{4-[3-(morpholin-4- -

-ynvll-N N- lsHFPJn
(5R) 0X nzodi oxin-6-yl)-1,
- oxizol i di ﬁsm%%jyzsﬁ‘ ﬁﬁﬁ? benzene sul phonami de
(0 208g) i nESHyea3d ne (4m) was degassed u5| ng vacuurﬂ ni trogen cycle.
Cuprous iodide (0. 0059) and 30 di chl orobi s(triphenyl phosphi ne) pal | adi um
(0.037g) weyin (eride ﬁln H-M- :@o&i@ﬁn-%t 7-g¢-{at hglin-45 m n under
nitrogen. T i anlgi c and washed with water. The
aqueogg phase d.the conblned organi ¢ phases
washe wthwabP’FW?d‘Hﬂgé'EFﬂ(qqaZ'S@&‘)t°§??d°@§%FWéﬂ E¥mP HPyness. The resi due
was di ssol vES+vert0CAZE)2 and applied to a silica Bond Elut Cartridge (109).
The cartridge was eluted with CH2C12, 35 cycl ohexane/ Et 20, Et20 and Et OAc.
p )

Evapor at i onyy 4 ol L1 3630300210 as repurified by

silica Bond . +ve 585 (MH)' 1)

3 14- &bG f (Y ° hie vepinolethy Bg v[) - 2- oxo- 13- oxazol i di n
1) ommwmsmgmquemwmmﬂmémﬁuedmml -was prepared using

rret hods si NMLCEIS RP=15awsin 88%6e S65¢MH)N Exanple | viii. ES+tve 587 (MN 24

June 2005 39 iii) 3-14-[(6-f
f(2R) - 2- (2. -Dir’ie h ,
hydr oxvet hyﬁ%ﬁé’

25

4 i X ~ FOX INCLIAY
amino)hexx onx}buggl hN,N-dmethxlbenzenesulfonm:de acetate

yllhexyl}oxy)but-1-ynyI]-N.N-dimethyibenzenesulfonamide
A mixture of (SR)-3-[6-(but-3-ynyloxy)hexyl]-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-1,3-
oxazolidin-2-one (0.256g) and 3-bromo-N,N-dimethylbenzene sulphonamide (0.208g) in
pyrrolidine (4ml) was degassed using vacuum/nitrogen cycle. Cuprous iodide (0.005g) and
30 dichlorobis(triphenylphosphine)palladium (0.037g) were added and the mixture was stirred at
80° for 45 min under nitrogen. The mixture was diluted with EtOAc and washed with water,
The aqueous phase was extracted with EtOAc and the combined organic phases washed with
brine, dried (Na,SO,) and evaporated to dryness. The residue was dissolved in CH;Cl, and
applied to a silica Bond Elut Cartridge (10g). The cartridge was eluted with CH;Cl,,
35 cyclohexane/Et,0, Et;O and EtOAc. Evaporation of the ether fractions gave an oil which was
repurified by silica Bond Elut to give the fitle compound (0.23g),ES+ve 585 (MH)".

llhexyl} oxy)butyl]-N.N-dimethylbenzenesulfonamide
40 was prepared using methods similar to those described in Example 1 viii.
ES+ve 587 (MH)",



was prepared using nmethods simlar to those described in Exanple | iXx.
ES+ve 563 (NW 5 iv) 3-(4-f 24 June 2005

16- ({(2R) - 2- Hydr oxy- 2- [ 4- hydr oxy- 3- ( hydr oxymnet hyl ) phenvl | et hyl }-

am no) hexyl ] oxy} butyl)-N. N-di met hyl benzenesul f onam de acetate was prepared
using nethods simlar to those described in Exanple | x. LCVS RT = 2.52
mn EStve 523 (MH)'. 10 Exanple 7: 3-(4-f;q

f6- ({(2R)-2- Hydr oxy- 2- f4 hvdr oxy- 3- (hydr oxvnet hyl ) phenyl | et hyl } -

am no) hexyl I.g Sagere |.b enesul f.onamj fde acetate i)
3-[4-({6-[( >§y4__ 521 Ay Y f‘_ rasivIeL ‘-'-'yl) 2- 0x0- |
3-oxazol i di AXEGREXEIYIRMIAP yoxyloutyl INN-dimethylbepsenssulfonamidenesul f onani de 15

was prepar edlausnemeimidgodahmlsmmhrtouhnseumﬁbedémﬁxanhm} ixn Exanple 6 i.

ES+ve 599 ( Esbve 563 (MH)*,

314- (fg-[(5R) -5-(2.2- D|rrethyl 4H 13- benzodi oxi n- 6-yi ) - 2- oxo-1 3- oxazol i di n-3
- vl hexyl). tv | - sopr ooy benzenesul fonam de, 20 _was. prepared using
met hods si mY droxy-4<Hd-hydroxyd-(hxdraxymethylphenyBethxllc 603 (MH) ' .
iii) 3-14-18mino} ' : dmigleagetate oxi n- 6y1) 2-

hydr oxvet hywmﬁa@e}dhﬁmghﬂdmwbamﬁlyﬂ:ohm&ue%&weewm%mnesul fonam de 25 was
pr epar ed us h se described in Exanple 1 ix. ES+ve
L P _ Lﬁghsfi?l‘ Q??gﬁ?%‘skﬁésﬁw

f(2R)- Hydroxy 2 [4 hvdroxy 3- h droxyrret hyl)phen +I]et hyII-
am no) hexy| Examplg i ) L3

prepar ed uSanii gg_mg ggbagmw-abpnbgglbéimamamube&mm Exarrpl e I X. LCMS RT
= 2.56 mn §-¥ {ﬁ%)(W?-DMQﬁ-ﬁ benzod:oxl-G-

N-(tert But t-?—n QT OXYo e AT

(hydr pxyme . ) benzenesul f onari de

acet a é 35 \fvgs prepared usmg methods SImllar to those descrlbed in Example 6 i.

N-(tert- ButE/S-!)veS%MHTB f(5R) -5122-di net hvl - 4H 13- benzodi oxi n- 6- vl ) - 2- oxo- 1
3- oxazol i din- 3- yI | hexyl ) oxv) but -1 -ynvl | benzenesul f onam de was prepared

usi ng met hog =¥4 € ) _ Stye. 613 (Mir. 40
i | N-(tert-'% 3y idg.0 ' eGSR 6 vl 2 oxo- |
3- exxazol esulfonam de was prepared usi ng

met ho#d si rwﬂsmpﬁwdvhosmeﬂmrnﬂmdolhnseﬁcmmbcbmll-:mmplelquS+ve 617 (M—I) 24
June 2005 ES+ve 603 (MH)".

hydroxyeth lainino hexyl)oxylbutyl}-N-isopropylbenzenesulfonamide
25 was prepared using methods similar to those described in Example 1 ix.
ES+ve 577 (MH)".

iv) 3«{4-{{6{ {(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyilethyl}-
amino)hexyl]oxy}butyl)-N-isopropylbenzenesulfonamide acetate

30 was prepared using methods similar to those described in Example 1 x.
LCMS RT = 2.56 min ES+ve 537 (MH)".

Example 8: N-(tert-Buty)-3-(4-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl} amino)hexyfloxy} butyl)benzenesulfornamide acetate

35 i) N-(tert-Butyl)-3-[4-({6-[(5R)-52,2-dimethyl-4H-1.3-benzodioxin-6-yl)-2-0x0-1.3-
oxazolidin-3-yl]hexyl} oxy)but-1-ynyl]benzenesulfonamide

was prepared using methods similar to those described in Example 6t.
ES+ve 613 (MH)".

40

xazolidin-3-yi]hexyl butyljbenzenesulfonamide
was prepared using methods similar to those described in Example 1 viii.
ES+ve 617 (MHY".



40 i)
N-(tert-Butvl)-3-{4-[(6-ff(2R)-242.2-di methyl - 4H 1. 3-2447808,2005 ¢ y|). 0.
hydr oxyet hyl | am no} hexyl ) oxyl but vl } benzenesul f onam de was prepared using
met hods simlar to those described in Exanple 1 ix. 5 EStve 591 (MH)+. iv)
N-(tert-Butyl)-3-(4-{f6-({(2R) -2-hydroxy_2-14-hydroxy- 3-
(hydr oxvrnet hyl ) phenyl | et hyl } am no) hexvl | ogyl hal ) benzenesul f onam de acetate
was prepared wusing nethods simlar to those described in Exanple Ix. 10
LCMS RT = 2. 63 m n ES+ve 551 (ME)+. Exanple 9: 2-(Hydroxvnethyl)-4-{(1 R)-I
-hydroxv2f 4-f3-(olnerjdin-|-. ylsulfon+ nvl | but oxv
hexvl )am noI M' 'l!‘__\- - =3 2Ly ;;, ¥2 metgq-Jl-i-Pg- nzodioxin-6-yh)-2-
5R) - 5- ( 2. 2- DyaexNsthyl japmuino : RexyBexvdotity kvenzenesplfonamides- ((4[ 3-( pioeridin-1- 15
I sy ul fonyl )vpdserepatetd usingmythydd sirijar kethpiel deberiBedinExanplilrix.2- one was prepared
usi ng et hodss+9é B9l @imy'o those described in Exanple 6 i. ES+ve 625 (MH) +.
i) (5R)-5-(2.2-Di nethvi-4H 1. 3- benzodi oxi n-6-yl)-3-(66-(4f3-(piperidin-1 -
20 vl sul fonvI phen ] | but oxy h | 1 3- oxazol i di n-2-one was prepared usi ng

im R D&Y CLORY - NI oxy; |i. ES+ve 629 (MH)'. iii
| R) - 1d2. 2- Di{hysiedmyime pheRyil " D fanammideqasetatd was prepa28
yl su: f on%/l f Iu@.hgmemoby;:ﬂwr}tb%xa‘deamw@hﬁmm %\gas pg ggaE ﬁ/lo—ll) usi ng) net hods
simlampnto s I X. tve +. v
2- (Hy roxynr:%trd{ﬁ'iﬂﬁl S‘ﬁm%%*"ﬁ\%f@;m 2-[(6-(4[3{piperidin-1- 30 yl us
| fonyl ) phenyl | but oxy} hexyl )am nol et th }phenol acetate was prepared using
met hods si : : gmethylhe {4-[3-(mipedRidiTl-= 2. 72mi n ES+ve

563 (VH) +. 3

(hydroxvnetby hllnethanesu

| f bnami de {T O [ _ oti on of

3-i odoBenzy FBTY¥H S 2269) in acetone (15nm ) and

wat er ( SOWVWPMM mthﬂb&nﬁbrtomseﬁmnbdlemmmgl renoved under
reduced pregswesBpH)he residue was triturated in ether to give the title
compound (3.Sg ). LCWMs RT=3.66 min. ii) ( 3-1odophenyf nethanesul fonyl

chl ori de 24ii . L

20 ylsulfonyl)phenyl]butoxy} hexyl)-1.3-oxazolidin-2-one

was prepared using methods similar to those described in Example 1 viii.
ES+ve 629 (MH)". '

iii} (1R)-1-{2.2-Dimethyl-4H-1.3 -benzodioxin-6-yl)-2-[(6-{4-[3-( piperidin-1 -
25 ylsulfonylphenyHbutoxy}hexyhamino]ethanol

was prepared using methods similar to those described in Example 1 ix.
ES+ve 603 (MH)".

iv) 2-(HydroxymethyD-4- {(1R)-1-hydroxy-2- 4-[3-(piperidin-1-
30 ylsulfonyl)phenyl]butoxy}hexylaminoJethy!} phenol acetate

was prepared using methods similar to those described in Example 1 x.

LCMS RT = 2.72min ES+ve 563 (MH)".

Example 10:_1-[3-(4-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-

35 hydroxymethyl}phenyljethyl}amino)-hexyljoxy}butyl Im esulfonamide
i) Sodium (3-iodophenyl)methanesulfonate
A solution of 3-jodobenzyl bromide (3g) and sedium sulphite (1.26g) in acetone (15ml) and
water (30ml) was heated at 70° for 3h. The solvent was removed under reduced pressure and the
residue was triturated in ether to give the title compound (3.8g ). LCMS RT=3.66 min.
40 .
3-lodophenyl)methanesulfony! chloride



41 A stirred m xture of sodium (3-iodophenyl) net hanesylf gnat 6 .6g ) and
phosphoryl chloride (10m ) in sul pholane (20m ) and (30m)
was heated at 70 for 2h. The m xture was- poured onto crushed ice (200n1l)
and the precipitated product was collected and dried to give the title
product (2.8g) LCMS RT= 3.47 min. 5 iii (3-1odonhenyl)nethanesul fonam de A
stirred solution of (3-iodophenyl)nethanequl fonyl chloride (1g) in THE
(20nl) was treated wth 0.88 ammonia (25ml) at roomtenperature for 30

mn. The solyg Py 0§ dphedy DGR RERREY ?jlﬂ'iﬁh@ PLfIeas
0 ed I(lr})m%ﬁs@ul&pﬁlagé 2Bm )%ﬁd E&Ejn%iﬁ?w&%mﬁ§t§%7 “ for &'h%{“%le mxtiie was
{3- 14- ({ 6- ] (OmRyd dniq Fushetios209nil) 4nd the Brebipitatestiiroductvg.opllgeted and dried tg-ghye 40| i d

i n3- yl hexyiid psai)co(d.8d) LOMS RTHBANwi.met hanesul f onami de was prepared using

met hodg si M4 1dd9pHel e khesliden Exanple 1 vii. ES+ve 571 (MHf 15 v)

3-f4-({6-f( -9z (2.7 - 3- benzodi.oxi n- 6.yl ) 2- =1 .3-0xazol i di
h3- Vi hexﬁwﬁﬁwf’? %@E@Hhﬁwﬁ?n@w?%gﬁﬁ@g@“ﬁ@ﬁ%ﬂ) ﬂ?f%"géﬁet hods
simlar to 083 gmeepiaidxml) af regm tgmnsrature for 30 mir Jhe solxery wag/removedunger

f 3- 14- 1( 6- { fed@de) péesquPe ahdBhevesithuel wak-tiitudated-ilp etheradl gion tha 1ile ybmpatmd (Oy3Pgoxvet hyl |
am no} hexypLeRSYRPE ¥] min. phenyl ) net hanesul f onam i de was prepared using

met hofg simlar to those described in Exanple 1 ix. EStve 549 (WMH)' 25

vii) (4-116{{ - (hydr oxynet hyl ] phenyl | -
et hvl | am nolthedduH g8l 2oltilo Bt ha rsuas azfylitd-oXerd I9xgzoliding- || g ng
nmet hods si nyl | Huod lenyD edthemestfomamide | X. LCM5 RT=2.22 m n ES+ve

509 (MHY SQvaEﬁ@paaé@uéﬁm&h&ésﬂﬁiﬁrm&Bhe@ﬁmdﬁ Example  ¢iihydr oxy- 3-

(hydr oxynet yl I am no) pent yl | oxy} pentyl ) benzenesul f onam de
[ E%%vfgh%@@r}@mpent vl ) oxApent- | -vne was prepared using nethods

acet a_&g 1)

siml to those described in anple I v. 35 LCVMS RT=3.62mn. ii) (5R) 5
(2 2-Di net hv SR i 1.3-benzbdioginGry azolidined-y| | - 1

3- oxazol i di yithexyl}oxy)butyl]phenylmethanesulfonamide

was prepared using methods similar to those described in Example 1 viii.
ES+ve 575 (MH)"

20

amino}hexyloxy]butyl} phenyl} methanesulfonamide

was prepared using methods similar to those described in Example 1 ix.
ES+ve 549 (MH)"

25

vii) [3-(4-{[6-({(2R)}-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]-
ethyl}amino)hexyloxy} butyl}phenyllmethanesulfonamide

was prepared using methods similar to those described in Example 1 x.
LCMS RT=2.22 min ES+ve 509 (MH )*

Example 11: 3-(5-{[5-({{2R)-2-Hydroxy-2-[4-hydroxy-3-

hydroxymethyDphenyljethyl}aming)pentyllox ntyl}benzenesulfonamide aceta
i) 5-[(5-Bromopentyl)oxy]pent-1-yne
was prepared using methods similar to those described in Example 1 v.
35 LCMS RT=3.62min,

30

2-one

was prepared using methods similar to those described in Example 1 vi.
40 LCMS RT=3.50min.

l]pentyl}ox nt-1.ynyllbenzenesulfonamide



2-one was prepared using nethods simlar to those desiii ged éi 2Exarrpl e |
vi. 40 LCMB RT=3.50min. iii) 3-f5-({5-f(5R)-5-(2 2- 1

3- benzodi oxi n- 6-vh-2- oxo-1 3-oxazolidin-3- vllpentylll oxy)pent-I
-ynyl | benzenesul f onam de 24 June 2005 42 was prepared using nethods simlar
to those described in Exanmple | vii. LCMS RT=3.42min. iv) 3-[5-({5

f(SR)-5-(2.2-D net hvl - 4H 1. 3- benzodi oxi n- g yl ) - 2- oxo- 1. 3-oxazol i din-3- 5
yl | pent vl } oxvl oentyl | benzenesul f onam de was prepar ed usi ng nmet hods sim | ar

to those described in.Exa 58m

3-{5-1(5-{f (PR mﬁﬁiuﬁ“ﬂng@?%yﬂmiﬁ“lﬂ‘ﬁ“ﬁ‘g& |'6‘X| 36"2 10

hydr oxvet hyl ﬁ@ﬂ) 1y )oxvl nentvl | benzenesul fonam de was prepared
using nmethods simlar to those described in Exanple | ix. LCMS RT=2.75m n.

vi) 3- (5 {[ 3Gl 1(2R PI4S.2:DimdthlyBapi Alteidadidxids-yl)-2-ox0:1 3-oxazolidin-3-
(hydr oxg/met %‘e?&%‘%%’ g Qje y OoXV} pentv enzenesul f onam de

acetate wa pdar ed us lar_to those descrl bed in Exanple |
x. LCMB RT=2"23Bspayed mﬂﬁ% S{RAay to th&s?éﬁﬁsrléed:uz ple 1 viii.

3-(3-1[7- (f(LQR)SBT*&ﬂ#my 2-f 4- hydroxy-3 20

(hydr oxvnet hyl | )pheny | | et hvl }am no) hept yI I oxv} oropvl ) benzenesul f onam de
acetate 1) : 2 : > Repar ed using net hods
S|mlalr to § ] ( | T T RT=3.63mn. 25 ii)

5R) - 5- PZ 2- DFrrE : F—Hehnzt Wik =& (ororr2- ynyl oxy) he
ttyll-1 3- mzrepareﬂwrmmbodmnmbrwh@sedeagsnﬁwmldél%u mlar to those
descri bed | LCHSRPEE7ImiA. LCVS RT=3.57min. 30 iii) 3-f3-({7-1(5R)-5-(2
2-Di met hyl - 4H 1 3-benzodi oxi n-6-yl)-2-0xo0-1 3-oxazolidin-3- vllheptyl)

OXY) pr oo- Iv.- 3" suffo m]d prepared using nmethods simlar to
t hose descr T M’ == [=3.5lmin. 35 iv)

313(457 1( SBsiron ; ' CRLYnOXy2 pe pzeaes amigggeslare 3- oxazol i d
in-3- vl hemﬁreﬂarabmhmnmddhbmﬁhenﬂhmbﬂmﬂmddemlm rpar ed usi ng net hods

simlar to |hpRRALSRHiRES o @mye | Viii.
Example 12: 3-(3-{[7-({(2R)-2-Hydroxy-2-[4-hydroxy-3-

20 hydroxymethylphenyl)ethyl}aminolheptyl]o Dbenzenesulfonamide acetate
i) 3-[(7-Bromoheptyl rop-1-
was prepared using methods similar to those described in Example 1 v.
LCMS RT=3.63min.

25 ii) (SR)-5-(2.2-Dimethyl-4H-1,3-benzodioxin-6-yl)-3-[ 7-{prop-2-ynvloxy)heptyl]-1.3-
oxazolidin-2-one

was prepared using methods similar to those described in Example 1 vi.
LCMS RT=3.57min.

30
[Jheptyl}o 1-ynyl]benzenesulfonamide
was prepared using methods similar to those described in Example 1 vii.
LCMS RT=3.5Imin.
35

ITheptyl} oxy)propyl]lbenzenesulfonamide
was prepared using methods similar to those described in Example 1 viii.
LCMS RT=3.58min.

40 ¥} 3-{3-[(7-{[(2R)-2-(2.2-Dimethyl-4H-1.3-benzodioxin-6-yl)-2-

hydroxyethyljamino} heptyhoxylpropyl}benzenesulfonamide

was prepared using methods similar to those descnbed in Example 1 ix.
LCMS RT=2.75min.



LCMS RT=3.58mi n. 40 vi
3-13-[ (7- 11(2R) - 2- (2. 2- Di net hyl - 44 1. 3- benzodi oxi n- f | A4 yune 2005

hvdr oxvet hvl | ami no | heptyl | oxy}pronvl) benzenesul fonam i de was prepared
using nethods simlar to those described in Exanmple | ix. LCMS RT=2.75m n.
24 June 2005 43 vi) 3-(3-f f7-({(2R) -2- Hvdr oxv- 2-f 4- hydr oxv- 3-

(hvdr oxynet hyl ) phenyl | et hyl | am no) hept yl | ggxy} pr opyl ) benzenesul f onam de
acetate was prepared using nethods simlar to those described in Exanple |
X. 5 LCM5 RT=2.46m n, EStve 495 (MH). Exanple 13:
3-16-f4-(f(2R),- > | y dl) 3 (hydr oxynet hyl ) phenyl | et hyl)
ani no) but oxy+es o)oiaraciplotds maviatciy i cetate- )

|') 6- (4- Br on Eth : 3 pXYii PROPYITEF

ar to those

descri bed i maa@me@sing\memm.ﬁrmshowmsanbwua Em)e Sx( 2 2-Dimet hyl - 4H 1

3- benzgdi oxLeME NT32. 4nlifl ENSX 285 (Wit 0xy) but yl | - 1 3-oxazol i di n- 2-one 15 was
prepared using methods simlar to those described in Exanple 1 vi. LCMVB

RT=3. 48m n. i|)

vtroxymethylipheny X B elhexid pengsel fonamids tsmg net hods
simlar to g a&r&aswm le I,Exarrplel vVii. LCMSRT342mn V)

3-(6 [ (SR\s

> benaga oxﬁ m g@?zvérﬂ*asedegmw i Bxample 1 v

yl | but oxy) h SH7 H?é%ul fonam de 25 was prepared using nethods simlar to
those described in Exanple | viii. LCVM5 RT=3.58mn. V)

3- [ 6- (4-f [ (2RBR25{D2-Dilethld iyl 34ehAodidx nesIRIi[ AR =-50mylokyButyll-1.3-oxazolidin-

hydr oxyet hyt L}am no } butoxy) hexyl | benzenesul fonam' de 30 was pr epar ed usi ng
met hodg simTar to those descr.ifbed in a I X.. LCM5S RT=2.66m n. vi)
3- 16- 254{(2 PSeRalrg u5ine met Sﬂﬁj‘ﬁ?’c}?&m? Wf"ﬁ"’ll‘“

henyf | et hyl H tisInc] tj‘lsbwyl hexyl | } benzenesul f onam de acetate 35 was prepared
using nethods simlar to those described in Exanple 1 x. LCMS RT=2.47m n,

EStve 495 ({6 (AHERPE 2.3 Dimdmidrf1 8 bBnolioeiRle- - PR5-9%-adofiaigysdr OXV- 3-
[Tbutoxy}hex -1-ynyl)benzenesulfonamide
20 was prepared using methods similar to those described in Example 1 vii.
LCMS RT=3.42min.

iv) 3-(6-{4-[(5R)-542,2-Dimethyl-4H-1.3-benzodioxin-6-yl)-2-oxo-1,3-oxazolidin-3-
yljbutoxy}hexyl)benzenesulfonamide

25 was prepared using methods similar to those described in Example | viii.
LCMS RT=3.58min.

v) 3-{6-(4-{[(2R)-2-(2.2-Dimethyl-4H-1.3-benzodjoxin-6-yl)-2-

hydroxyethyl]amino} butoxy)hexyllbenzenesulfonamide
30 was prepared using methods similar to those described in Example Iix.
LCMS RT=2.66min.

vi) 3-{6-[4-({(2R)-2-Hydroxy-2.-[4-hydroxy-3-

hydroxymethyl)phenyl]ethyl} amino)butoxylhexyl} benzenesulfonami te
35 was prepared using methods similar to those described in Example 1 x.
LCMS RT=2.47min, ES+ve 495 (MH)+.

Example 14: 4-[3-(4-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-
hydroxymethyl)phenyllethyl}aminothexyiloxy} bitvlphenyilbutane- ] -sulfonamid

40 i) 4-(3-lodophenyl)butyl methanesulfonate
4-(3-lodophenyl)butan-1-o0l (1.7g) was stirred with diisopropylamine (1.74ml) and
methanesulfonyl chloride (0.66mi) in dichloromethane (50ml) at 21° for 2h. The solution was
washed successively with sodium bicarbonate solution, water, water acidified with a few drops




(hydroxymet hyl ) ghenyl | et hyl ) am no) hexylloxv } bdttl )Ehint\{l I %thsane I

-sul fonam de 40 i) 4-(3-1odophenyl)butyl nethanesul f

4- (3-1odophenyl )butan-1-ol (1.7g) was stirred with diisopropylam ne

(1. 74nl) and nethanesul fonyl chloride (0.66nm)) in dichloromethane (50m)

at 21 for 2h. The solution was washed successively w th sodi um bi carbonat e
solution, water, water acidified wwth a fgw drops 24 June 2005 44 of 2M HC
and water, each time back extracting with dichl oronethane. conbi ned organic

| ayers were SAA Vv tithe co

(3 55g) "1 T S AR iy Exd'h PR Efirgine wﬂ?d'&"ﬁ%*ﬁm ok & PR deganic

4- (3-1 odoph 9!{3)%{&%1%90@6 awa@tedlqvma& f ghi fﬁaﬁb%ﬂﬂlf%nate
(0. 354g) wasthgtacemiedn vycidhesame} um i odi de (0.75g) in acetone (5m ) under
nitrogen for 3h and at 35 for 30min. The m xture was partitioned between

di chl ogonet & 10| er%les | ayer was extract ed w th nore

di chl oronetf 0 0] nic |layers were wat er .
After dryi ng @™ %“Y )Wéy's’Eﬁt'Eﬁ"F%' 00%%(0%4%6?%‘5“'1 vit ‘8&’9&'}1%&'%5
di ssol ved i acetank&Frol) wided ritogenfdr Sedrdrat 335 fbr)30aviml Theaninture wasgaritionedrbefvesx ed
on a steam bamlard‘nethaﬁehhdfwst& Mquém@ myéﬂ' W ekactedQeiih m&belcmomuanm&l the

cool ed and E&]ﬁbmegmréaq“ }%gﬁ% rtA‘Fi‘y r and
dried,~Thi s resi uxe or under
AR g e e e gt
Ammoni a sol efluged qnsyateamfath foo iRiowitinsbdivmesulfits (Q.138glaihe mixtpgg veag coaled and thavpr e
15 anmmoni a salidwias ootlectedby filasdion oebehbdavith Wﬂérlaudﬂﬁgi Vihis regiduiciviag eefluked wiftb i n.

The mi xture, W@ﬁhonfsof%&aﬁoms.ﬁ %n&% &%rﬁpidd .ﬁw&-r%&e&%f Washed
1xtu

\IN: ;[ ;1 viat er r?i%gge%r I 0 Am onla so utton (ém was gd%g) gnun Cyg edR—For??h.lKE'do

4- { 3445 ( { 6- rpmagia splytion  Smi)yeas added and reflaxing wasrentinued far-43mjn. SThemixturevasx az ol |

din-3- 20 yédoleebayd thexylidwas dotiected byMilirgtion) nyashed it eater #d |dfied engidahe\dde

pr epar ed uskdhotil 0225 LEMY RT3, lsmihhose described in Exanple | vii. LCMVS
RT=3.62m n. iv)

4-3-[4{{6- f(SR) 5-(2, 2- Dlmethvl 4H—1 3- benzod| oxm 6-vl) - 2 oxo- 1. 3- oxazol i di

n- 3 25 yl | LAX ‘m‘m” - bt ) Avale 2 ,ll‘,L Chmi = DOIgX. oA b1 g!h AL A0 ‘_4._1'.- ed US| ng

met ho28 si xyllexylues nyl leﬂ-sEbf ide | viii. LCVB RT=3.71min. V)

4-f3-(4- {fﬁwﬁs{lfrgp@ed%s HeBhbds Smbif-tb i Odederibed th EXMIOIUITE

hyl ) phenyf gﬁwgm exyI | oxyl but vl ) ohenvl | but ane-1-sul f onam de
4-{3-[4-({ -Di met hyl - 4H 1, 3- benzodi oxi n- 6-yl ) - 2- oxo- |, 3- oxazol

i din-3- yl] hexyl } oxy) butyl ] phenyl )but ane-| - sul f onam de (0. 097g) Was stirred
and ref | uxen) 4x3-fA-({f ‘ bempod 3 n AR lin+3
2h. Tk m x§ihe ﬁé 1gdta§@|-s,gfonmgg and re- evaporat ed vmth nmet hanol .

The resi duew%’q:?ep G8inY Prethdad Ghil A8 thol) n%%&lﬁ'lcbxmnple 1 viii.
LCMS RT=3.71min.

v} 4 R)-2-Hydroxy-2-{4-hydroxy-3-

30 hydroxymethyliphenyljethyl} amino)hexyljoxy}butylphenylibutane-1-sulfonamide
4-{3-[4-({6-[(5R)-5+(2,2-Dimethyl-4H-1,3-benzodioxin-6-y!)-2-oxo-1,3-0xazolidin-3-
ylJhexyl}oxy)butyl]phenyl}butane-1-sulfonamide (0.097g) was stirred and refluxed with
potassium trimethylsilanoate (0.1g) under nitrogen for 2h. The mixture was evaporated to
dryness and re-evaporated with methanol. The residue was taken up in methanol and loaded

35 onto a Bond Elut SCX2 cartridge (10g) which had been preconditioned with methanol. The
cartridge was left for 30min and then eluted successively with methanol and then 1% 0.880
aqueous ammonia solution in methanol. This gave the title compound (0.064g), LCMS
RT=2.72min, ES+ve 551 (MH)".

40 Example 15: 3-(5-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-

hydroxymethylphenyllethyi}amino)hexvllox ntyl)benzenesulfonamide

i) 5-[(6-bromohexyl)oxy]pent-1-yne

was prepared using methods similar to those described in Example 1 v.



35 onto a Bond Elut SCX2 cartridge (I Og) which had bggn Breéﬁagitioned
with nmethanol. The <cartridge was left for 30m n and

successively with nmethanol and then 1% 0.880 aqueous ammoni a solution in
met hanol . This gave the title conmpound (0.064g), LCM5 RT=2.72m n, ESt+ve

551 (MW 40 Exanple 15: 3-(5-1 f6-({(2R) -2-Hvdroxy- 2-f 4-hydr oxy- 3-

(hydroxymet hvl ) phenvl ] et hyl | am no) hexylgsoxyl oent vl | benzenesul fonam de i)
5-f (6- br onmohexyl )oxy] pent-1-yne was prepared using nethods simlar to those
described ig dﬂ—E/ 24 June 2005 45 GCM5 RT = 5.6mn ii

(5R) - 5(22 1. 3- benzodi oxi n-6-yl)-3

f6-(cent-4- n ony hexyll 1. 3- OvaO|IdIn- 2-one 5 mas prepared usi ng
nmet hods si X Rrimethyledtl) oX Axtayih3 464 pe lenviher 3eoxatofiding | )
3f54{6[(53_bé3(22 D net hyl - 4I—I-13 benzodIOXInGyI) 2- 0X0- I-3 oxazol i di n-

3- |v kh d
v hex Wl@ﬁﬂ’pa}e@%&g@egﬁuiélmﬁ %(cgrml fifiaticrp, prepared using

met hods si gkgﬁrg 3 scri b

345- ((6-f( B"het hyl - 4H 1 3 benzodi oxi n- 6 vh- 2- oxo- |

3-oxazolidin-3- yll hexvl I oxy) pentyl I benzenesul fonam de 15 was prepar ed
I 2Exin li

usi ng net houi

RT=3.57m n W}he ﬁrl(— Béﬁzgnekmwn%w;ez [ 4- hydroxy 3-
ntv I benzenesul f onam de 20

(hydr oxymet

was p?eépare ¥ SIREQ XS'Pﬁglaéogﬁsr'ﬁn{gar}o ‘I\é H'é'scx?mﬁ ¥ Exanple 14 v.

LCVS R=2. 47HFM> RES3yEmng (MvH) . Exarrple 16:

3-(6-116-(((2R) - 2- I—Ivdroxy 2-f4-hydroxy-3- (hydroxviethyl)phenvl| et hyl
5 L4

| am no) hexvivh Dfsy Beflfodickim-6-Y)-2-oxo-1,3-0xazolidin-3-
6-f(6- BrormI] repare u3| ng nethods simlar to those

descrjbed it | L
(5R) - Eg(z. Y5 P

PRI PS'EWEﬂ‘SdsﬁéW%Eﬂ 'Bﬂfrerﬁ’e%?"'@ﬂ mﬁ"F‘BPIEIllé’%‘ 5-ynvl oxy) hexyl | -1
3- oxazol i dilCM8&T23.8Pminvas prepared using nethods sinmilar to those
described in Exanple I iv. LCM5S RT=3.73min iii)

3-[6-(f6-[ (g )1 nzodi oxi n- 6-yl ) -2- oxo-1
3- oxazol | dl ethyl)phenyl]eth l amino)hexyljoxy} pentylibenzenesul ide
20 was prepamd using methods similar to those described in Example 14 v.
LCMS R=2.47min, ES+ve 509 (MH)".

Example 16: 3-(6-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)hexyl]oxy}hexyl }benzenesulfonamide
25 i) 6-[(6-Bromghexyl)oxylhex-1-yne '

was prepared using methods similar to those described in Example 1 v.

GCMS RT=5.99min

30
was prepared using methods similar to those described in Example 1 iv.
LCMS RT=3.73min
iii) 3-

35 IJhexyl}oxy)hex-1-ynyl]benzenesulfonamide

was prepared using methods similar to those described in Example 1 vii.
LCMS RT=3.74min

40 yllhexyl}oxy)hexyllbenzenesulfonamide

was prepared using methods similar to those described in Example 1 viii.
LCMS RT=3.69min




35 yl ] hexyl |l oxv) hex-1-ynvl| benzenesul f onam de was preggr ed ﬁéﬁ met hods
simlar to those described in Exanple I vii. )

3-f6-((6-[(5R)-5-(2.2-Di nethyl -4H 1 3-benzodi OXI n-6-vll-2-oxo0-1
3-oxazolidin-3- 40 y hhexvl)oxy) hexyl | benzenesul f onam de was prepared using
met hods simlar to those described in Exanple | viii. LCMS RT=3.69m n 24
June 2005 46 v) 3-(6-(f6-(4(2R) -2-hydroxysg2-[ 4- hydr oxy- 3-

(hydroxymet hyl ) phenyl I'l et hyl } am no) hexyl | oxy} hexyl)benzenesul fonam i de
was prepar eg (BRSO T _“aé O gmse described in Exanple 14 v.

LCM5 RT=2.5 ) |%

3-(3-([6-(f X %Mﬁs

(hvdr oxynet Wpspy ysingtmethodsisimilpt o thase desqribed dpkxaplentAshesul f onani de
acetate i) LOMS(ISF-Rr37aih) ESy-e SRIMH)L0- | - vne was prepared using net hods
siml ag to those described in Exanple 1 v. 10 S (CDCI 3) 4.13 (2H, s), 3.52

X509

(2H, t, ) 1 AL 42 (1 H, t J 2Hz), 1.91 to 1.82

(2H, r’r), o"" -?m =hdroxidy 4y Cid)

(5R) - 5- ( 2. 2hyiirexymethylphe ~. sthyld#misg ;Ao xyppopyDbenzenesulfonamide acetatexv) hexyl | - 1
. 3- oxazol i d)3-[(EBmaehdly] eed using nmethods simlar to those

descr i bed R d%sin Wethwé-%r%-ﬂ%sél&@&% idﬁxaﬁhpfeq «{6-[(5R)-5-(2.2-D

th 04H
o hgiw )ois% \)(gﬁ; Pobs @il hanad pRE f\kgy}“?é”é’r td PR R BB ods
sinilar to %’é'o@ster‘iﬁéa‘l’lﬂﬂaﬂé t1.35 (AH, m). LCMSRT352mn i v)
3-[3-((6-1(5R)-5-(2. 2- D net hyl - 4H—1 3- ben2|od| oxi n-6-yl) - 2- oxo- |

3- oxazol i di iy (8R)-54d NE¥wéth Mmpmeaﬂohda% 0x30h N B- 103-6R361R%h-
using meth Slmlar to those descri anpl e VI L

RT=3. mnv‘%{sf(mfzm 22D|rre I-4H—13benzod|OX|n6vI)2-
hydr oX3 et hyW d’ﬁ"rﬂﬁﬁdl"s'ﬁéﬂ‘ﬁh?‘@ﬁ?}‘f‘% Ps",»deﬁﬁ’é wExamplsd¥hi de 30 was prepar ed

usi ng nmet hddsM8 RF-Bafmino t hose described in Exanple | ix. LCMS RT=2.8lmn
vi) 3-(3- {[6 ({(2R) 2- Hydroxy 2-f4- hydroxy 3-

I 1}o -1-ynyl]benzenesulfonamide
20 was prepared using methods similar to those described in Example 1 vii.
LCMS RT=3.52min

yllhexyl} oxy)propyl Ibenzenesu!fonamld

25 was prepared using methods similar to those described in Example 1 viii.
LCMS RT=3.48min

v) 3-{3-{(6-{[(2R)-2-(2 2-Dimethyl-4H-1.3-benzodioxin-6-y1)-2-

droxyethyllamino} hexvlloxylpropyl ulfonamide
30 was prepared using methods similar to those described in Exnmple 1ix
LCMS RT=2.81min

vi)} 3-(3-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-

hydroxymethyl)phenyl mino)hexyljo ropyl)benzenesulfonamide a
35 was prepared using methods similar to those described in Example 1 x.
LCMS RT=2.48min, ES+ve 481 (MH)".

Example 18: 3-(4-{[5-({(2R)-2-Hydroxy-2-[4-hydroxy-3-

hydroxymethyl)phenyl]ethyl } amino)pentylloxy}bu nzenesulfi ide aceta
40 i) 4-[(5-Bromopentyloxy]but-1-yne
was prepared using methods similar to those described in Example 1 v.
8 (MeOD) 3.43 (2H, t, J THz), 3.41 to 3.32 (4H, m), 2.32 (2H, dt, ] 2,7Hz), 2.15 (1H, t, ] 2Hz),
1.81 to 1.73 (2H, m), 1.54 to 1.38 (4H, m).




(hydrox net hyl ) phenyl | et hyl } am no) hexyl ) oxy}oronyl ) benzenesul f onam de
acetate 35 was prepared using nethods simlar to tho I n Exanpl e
| x. LCVS RT=2.48min, ES+ve 481 (MH)'. Exanple 18:
3-(4-(f54{(2R) - 2- Hydr oxy- 2 14- hvdr oxy- 3-

(hydr oxynet hvhnhenyl ] et hvl } am no) pent yl | oxy) but yl ) benzenesul f onam de
acetate 40 i)4f(5-Bronopentyl)oxy]but-I-yne was prepared using nethods
simlar to those described in Exanple I v. 8 (MeOD) 3.43 (2H, t, J 7Hz),
341 to 3.32 (4H, m, 2.32 (211, dt, J 2,7Hz), 2.15 (IH, t, J 2Hz), 1.81

to 1.73 (2H,..m., . m,. 24 June 2005 47.i 1) »
(5R) - 3- f 5- ( BB HeARYJymp)pennil-22 Bdimelhr -] Sapanaodic Spgazoliging ) _ 1

. 3-oxazol i diZ@ne2- one was prepar ed usi ng rret hods simlar to those descri bed
in Exanpl e |wasiprepared bShMbmEtRadS. sfirifik b thdse Hesdribedi-it ERarbfi®&RVi.5- ( 2

2- Di metghy! - 4idtmds RTRERZREGI oxi n-6-vl)-2-0xo0-1 3-oxazolidin-3-
yl 1pentyl }oxy) but-1-ynyl | benzenesul f onam de - was prepared usi ng net hods

simlar tothose descrlbedln Exa pl e | VII_ 10 LCIVBRT347mn|v)
3f4({5f( 4H- B3 {henzodidiin.G azalidin-3

3- oxazol i di t— ieuésulf rhﬁhnjéenesul fonam de aas prepar ed using

met hods si mvdag ,e EXH 45 LCM5 RT=3. 37m n
V) 31(@[(5# 2D|rrethvl 4H-13 nzo | 0 yI) 2-
hydr oxyet hyl'T"am no} pe Tyl )oxvl butyl | benzenesul fonam de was prepared

usi ng methods si mlar to those descrlbed |n Example | ix. 20 LCMS
RT=2.81m n b { M55 Hhens

2 : Helr Hhonzadidxdn-
(hvdr oxvret 1%&&,@§ﬂ;ﬂ39§,ﬂg@t yl }oxy} but yI I benzenesuf fonanti de '
acet ate vva Pé;%g[%g Eégllemg%nir}" 0 sthose oIEt hose descrl bed in Exanple |
SagE |

N-f3 mno Fﬂéﬁ']yt] 3-(4-f F6- ({(2R) 2 hydr oxy- 2-[ 4- hydr oxv- 3-
hydr oxyrret hyl )phenyl ] et hyl }am no) hexyl ] oxy} but yl ) benzenesul f onani de acetate

NL3- ( Ami nosy} F-0nKs-Xah mi,z.méh,gm 4 5B iofig 631 ph-et hyl - 4H |

i)- gegigggfrlr@ 'h i * eniyl : i ldeesulfonam' de 30 was
1z i ' EFé'?E‘H"b“é‘G’"P!? BXanple | vii.

Pr epa‘r?'(ej‘d USKQ S RT—Z 81min
vi)} 3-(4-{{5-({(2R)-2-Hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)pentylJoxy} butylbenzenesulfonamide acetate
was prepared using methods similar to those described in Example 1 x.
LCMS RT=2.41 min, ES+ve 481 (MH)".

Example 19: N-[3-{Aminosulfonyl)phenyl]}-3-(4-{ [6-({(2R)-2-hydroxy-2-[4-hydroxy-3-

hydroxymethyl)phenyljethyl}amino)hexyiloxy} butyl)benzenesulfonamide acetate
N-[3-(Aminosulfonyl)phenyl]-3-[4-( {6-[(5R)-5-(2.2-dimethyl-4H-1,3-benzodioxin-6-y1)-2-0xo0-
1.3-0 lidin-3-ylJhexyl} oxy)but-1-ynyllbenzenesulfonamide
30 was prepared using methods similar to those described in Example 1 vii.
LCMS RT=3.72min. '

25

oxo-1,3-0xazo lidin-3-ylJhexyl}oxy)butyllbenzenesulfonamide

35 was prepared using methods similar to those described in Example 1 viii.
LCMS RT=3.61min.

hydroxyethyl]amino} hexyl)oxy]butyl}benzenesulfonamide

40 was prepared using methods similar to those described in Example 1 ix.
LCMS RT=2.88min.



LCMS RT=3.72mn. i) N-f3-(Amnosulfon I henyll-3-f4-({6-](5R)-5-(2

2di met hyl -4H 1 3- benzodi oxi n- 6yl ) -2- oxo-1. 3-oxazol i diﬁéﬂl&]&gé@l

}oxvl butyl | benzenesul f onam de 35 was prepared using nethods simlar to

t hose described in Exanple | viii. LCVM5 RT=3.61 min. ii) Nf3

(Am nosul fonyl)o y11--{4-f(6-{[(2R)-2-(2 2di nethvf-4H1

3- benzodi oxi n-6-v) -2- hydroxyethyl ]am nojghexvl )oxy)butyl }

benzenesul f onam de 40 was prepar ed using nethods simlar to those described

in Exarrple s

(hydroxvrret Y 4 tAmingihe by g4 de acetate
was prepar edvaaslreng'edmnigmgthedsmml&rtdtboaemwabeibstfﬁmbyd1IXn Exanpl e | x. LCMVS

RT=2. 95m n, LEMY/RTERG5nil}Es+k c5aevmEye 20:
1-f4-(4—,—{f6-(1(2R) 2- Hvdr oxy- 2-f 4- hvdr oxy- 3-

(ydroxynet hyl ) uhe I et I z ]o hexyl I 0 but I phenyl | met hanesul f onam de
i) Sodi um ( FXFBBSEAE, het Qe ArHuqroxy2-[4- ¥F€par ed usi ng met hods
S|m|ar t o HHEER l.u'_iy_&f B Y I JLJ _IJ_I_I e b jﬂ f "'f.l"‘ amide

Et OAc/ Cycl o@g&aﬁmﬁ (4L i dysheh) Drinfthdh g@&nate i)

1- (4- 1 odoph@ay po: thEBRIMifAP 10dke BELRALIH EXBREIE P! hods similar to

ot e?{cé*’?%‘iﬂ;’? ORI Geleberyr 14 AODBER R e V1) 2- oxo- 1. 3- oxazo

i di n-3- ylihexvl } oxylbut-1- ynyI | Rhenyl } met hanesuf f onam de was prepared

usi ng net hoﬂ' b i-$4-Todophentliméthoeslfdeanidé bed in Exanple | vii. LCVM5 RT=3.43nmn

20 iv) using methods similar to those described in Example 10 iii. _
1-{4- f4 ((6 f‘é‘) Iﬁ)({) 2 D net hyl - 4H 13- benzodi oxi n- 6-yl } 2- oxo-1. 3-oxazol i d
I n-3- ¥l | hexy 0X yI | phenyl | met hanesul f onam de was prepared using
methoa simlar tothose descrlbedln Exarrplel vViii. LCIVISRT350mn 25
v) | i [

(nydr Oxy1Tet ik BNy 33 flen Mk GARARGHAGE ™) DULY 1) PNyt
| met hanesul \LW % using methods similar to those described in Example 1 vii,
LCMS RT=3.43min

20

yljhexyl}oxy)butyl]phenyl} methanesulfonamide

was prepared using methods similar to those described in Example 1 viii.
'LCMS RT=3.50min

25
¥) 1-[4-(4-{[6~({(2R)-2-Hydroxy-2-{4-hydroxy-3-
hydroxyme IJethyl}amino)hexylloxy} butylphen nesulfonamide
was prepared using methods similar to those described in Example 14 v.
LCMS RT=2.35, ES +ve 509 (MH)".

30
Example 21: 1-[2-(4-{{6-({(2R)-2-Hydroxy-2-{4-hydroxy-3-

hydroxymethyphenyl 1}aminodhexylloxylbutvi)phenyl esulfonamide

i) Sodium (2-iodophenylimethanesulfonate

was prepared using methods similar to those described in Example 10 i.
35 tlc (8i0,, 1:1 EtOAc/Cyclohexane/ 1% AcOH) Rf=0.63.

ii) 1-{2-Todophenylimethanesulfonamide

was prepared using methods similar to those described in Example 10 iii.
LCMS RT=2.44min

40

1]hexyl}oxy)but-1-ynyl}phenyl} methanesulfonamide
was prepared using methods similar to those described in Example 1 vii.



was prepared using nmethods simlar to those descri bed24JExaBBbg 14 v. LCMS
RT=2. 35, ES +ve 509 (MHf'. 30 Exanple 21: S
1-[2-(4-{f6-({(2R) - 2- Hydroxy- 2-f 4- hvdr oxv- 3- (hvdroxynet hvl ) Rhen |y

| et hyl } am no) hexyl | oxvl butyl ) phenvl | met hanesul fonam de i) Sodi um

(2-1 odophenyi ) met hanesul fonate was prepared using nethods simlar to those
described in Exanple 10 1 35 tic (Si 02, %91 Et OAc/ Cycl ohexane/ 1% AcOH)
Rf-0.63. ii) 1-(2-1odophenyl)nethanesul fonan de was prepared using nethods
simlar to tihegs rdesakinged in Exanple 10 iii. LCOVS RT--2.44mn 40 iii)
1-(2-[4-(16-[(5R)-5-(2.2-Di nmet hyl -4H1

3- benzodi oxi n-6-yl)-2- 0Xx0- 1. 3 OvaO|IdIn 3
exyl | oxy) butt =baalA¢{HORNSHE ey benzodioxins6-ph-2e0s oxazelidi
simlar to nilbee e i 24 June 2005 49 LCVSB

RT=3. 4681 n iwa réaarefi ‘ﬁsnﬁé ﬁeﬁmﬁ@@m@r‘@mgsclae%%m’%ﬂﬂhﬁie 1 viii.
3- benzodi oxiyl Rk 32p8%0-1 3 oxazol i di n-3- vil hexyl}
y) but yl ] phenyl } net hanesul fonam de 5 was prepared using nethods simlar to

t hose described in Exarrplelvnl. LCVS RT=3.50m n v)
1-f 2- (4- {[ 6011248+ [D=({ 2R} -I>d{yvdR .‘ dehyds , (hydroxyrret hvl ) phenyl | et hyl |
am no) hexyl | dxyhethvi RS 1% tﬁmu,ﬁmeed usi ng

th , Aoy Lo )
e M RS P R T,
(hydroxyrre 19 ESAVE 3 Yhexvl | oxv} but yl ) benzenesul f onam de

acetate 15 1) N-Benzvl 3- [4 ({6-f(5R)-5-(2.2-dinethvl-4H1
3- benzodi oxiElnalﬁ 2R+ N-B Ri-Qlih d13x -2-{4 4-hydrox -3-

simlae to hhps
N- Benzvl - 3- 14 - $
3-oxazol i di ¥ nzenesul f onam de was prepar ed using

met hods si rrwhsaprepanect M@ndhﬁcsmﬂeﬂolﬂﬁbﬂameﬁ in Exdniple 6 £BS¥e GOIMHYH) + ii11)
N-Benzvl - 3-{4-[(6- (f(2R) 2 (2 2-di met hyl -4H 1 3-benzodi oxi n-6-vi) - 2-

hvdr oxvet hy}. ﬁrﬂego

usin t hot 2 : eyl g
QZBE yllhexyl }oxx)buggllbenzenesulfonamxde

was prepared using methods similar to those described in Example 1 viii. ES+ve 651 (MH)"

hydroxyethyl]amino}hexyl)oxylbutyl} benzenesulfonamide

25 was prepared using methods similar to those described in Example 1 ix. ES+ve 625 (MH)"

iv) N-benzyl-3-(4- 2R)-2-hydroxy-2-[4-hydroxy-3-
was prepared using methods similar to those described in Example 1 x. LCMS RT=2.72 min,
ES+ve 585 (MH)*

30

Example 23: 4-{(1R)-2-[(6-{4-[3-

Ethylamino nyl]lamino}suifonyl)phenyl]butoxy}hexyllaminol-i-hydroxyethyl}-1-

hydroxy-2-(hydroxymethyl)benzepe acetate

35 yllhexyl} oxy)butyt]-N-[{ethylamino)carbony]]benzenesulfonamide

Ethyl isocyanate (0.015g) was added to a stirred mixture of 3-[4-({6-[(5R)-5-(2,2-dimethyl-4H-
1,3-benzodioxin-6-yI)-2-o0xo-1,3-0xazolidin-3-ylJhexyl} oxy)butyl]benzenesulfonamide (0.11g)
and K,CO; (0.055g) in acetone (2ml). The mixture was heated at reflux for 2h then ethyl
isocyanate (0.005g) was added. After 0.5h the reaction mixture was cooled and quenched with
40 water (1 ml)_l The mixture was partitioned between EtOAc (20ml) and H,O (20ml). The aqueous
phase was extracted with EtOAc (20ml). The combined EtOAc phases were washed with brine
(16ml) then dried (N2,SO,) and concentrated. The residue was purified by SPE (silica 5g) with




i v) N-benzvl-3-(4-{f6-(((2R)-2-hday-2-f4-hydroxy-3 e 5usi ng

nmet hods simlar to those described in Exanple 1 x. L =2 mn, ES+ve
585 (MH)+ 30 Exanple 23: 4-{(IR)-2-f(6-{4-f3-
({f (Et hvl am no) car bonyl | am no) sul f onyl ) pheW but oxy} hexyl ) am nol - | - hydr oxv

et hyl }-1- hydroxy-2- (hydroxynet hvl ) benzene acetate
iii-f4-({6-f(5R)-5-(2.2-Dinethyl-4Hi 3-Hnzodi oxi n-6-vi)-2-0x0-1
‘3-oxazolidin-3- 35

yi I hexyl | Oxlthk'sl h 5y, TEe mllﬁﬂib B E@&Q@Xlémr&@eﬁ%yﬁ bOREEICK fictivhs

Socvanate BuSliL i il possg. BLEGS ol 1 ©

1, 3- benzod|OX|n yI) 2- oxo- 1, 3 OvaO|IdIn 3- yI]hexyl)oxy)butyl]benzenesulf
onam de (0. ¥4 p (6K syifs her ¥l g s

(62 (Btholamin. i) A
heat eds at T gh ke Moyt mea&ateoosg) vas adged Af§erThe
ere
i Xt ur e mszgsa% ehbred &ﬁ'gé%%“}%’ﬁ%%ﬁﬂ%' et ﬁfg&‘%eﬁ ieimpls T RS ke dmil)

phase was € SWQWWth Et OAc (20m ). The conbi ned Et OAc phases were
washed with brine (10m ) then dried (Na2SO4) and concentrated. The residue

was purifi cExdmploPh $-84-1ji -Bgdrow-2 14 Rddrdxyne. 2005 50 CH2Cl 2 (2xI5m ), Et20
(2x1 5yp) a u(&)pﬁ thyl} iR o2 bRiv1 b f@Glps af forded
the title cJ QéLn = 3 - - - f

4- F3- ({f ( Etiien=iEn hyi-4H1 hani nol - 5 |

- hydr oxvet r@qcrxswﬂwmrqﬁaya@h Qf‘@diﬂbﬁ}/ﬁ’swﬂrh ) (18842 gansdhetite compownd(@Z.68x
usi ng nmet hdd@MSRT=331min0 t hose described in Exanmple | x. LCMS RT=2.86 m n,
ES+ve 606 (MH)' Exarrple 24: 3- (4 {f6 ({2- Hvdr oxv- 2-f 4- hydr oxy-3 10

(hvdr gxymet.hy. ! xVv} but,v )benzenesul f onam de
acetate i) < q i .'P xa}zocI E

2- (2. 2-di rrevqwrepawgsmg meﬁhz@cﬁlmwmwdps@nwrmeww@mgmm
Recrystalllsatlon of a batch of 3 1 (RS) Exanple | iii (78.94g) gave the

t5'_ E IZeZCC[))irrpq (B3 in-6-yl -lgr?xmlldlra-%glé%r ed
usi ng_net hods pgepmeflﬁmqlgeti}ﬂcgsssgm&aég Pﬁ ] +E§§Q?m§3 (M)

iii) <~f6-(But-3- ynyI oxy)hexyll-5 (2 2 d| rrethvl 4H-1 3- benzodl oxi n-6-vl)-t
3- oxazol i diiv}-32H4d| il 411 o¥l$2-Bkdvi BakatotidinkBese descri bed

i n Exanpl e ' bée%Qlfdn\éd%f4 ({6-F5-(2 2-Dinethvl-4H1
3-b di - - I
I beﬁgz(r)lelsgl S RsRired uéing D éﬁ%@“&%‘@?ﬁ@eﬁﬁﬁ%ﬂ?@m Pl %’%”"’*RSJ’Q‘“&‘ZZCH bed
in Exanple | vii. ES+ve 557 (MHf'
25 v) 3-[4-({6-[5-(2,2-Dimethy]-4H-1,3-benzodioxin-6-yl}-2-0x0-1,3-0xazolidin-3-

yilhexyl} oxy)butyllbenzenesulfonamide
was prepared using methods similar to those described in Example 1 viii. ES+ve 561 (MH)"

vi) 3-{4-[(6-{[2-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-

30 hydroxyethyilamino}hexyhoxylbutyl}benzenesulfonamide

was prepared using methods similar to those described in Example | ix. ES+ve 535 (MH)*

-(4-{[6-({2-Hydroxy-2-[4-hydroxy-3-

vii _
(hydroxymethyl)phenyl]ethyl} amino)hexyl Joxy}butylbenzenesutfonamide acetate

35 was prepared using methods similar to those described in Example 1 x. LCMS RT=2.90 min,
ES+ve 495 (MH)" .

Example 25: 3-(4-{[6-({{2S)-2-Hydroxy-2-[4-hydroxy-3-

hydroxymethyliphenyl FlaminoYhexyiloxy} butylbenzenesulfonamide acetate

40

i) 3-{4-[(6-{[(28)-2(2 2-Dimethyl-4H-1.3-benzodioxin-6-yl)-2-

hydroxyethyllamino}hexyhoxylbutyl} benzenesulfonamide




25 v) 3-1f44{6-[5-(2.2-D met hyl -4H 1. 3- benzodi oxi n-6-yl) . 2- 0xQ-|
3-oxazolidin-3- vllhexvl | oxy)butyll benzenesul f onam ared using
nmet hods simlar to those described in Exanple 1 viii. ES+ve 561 (MH)' vi)
3-{4-f(6-1[2-(2 2-Dinmethvl -4H 1 3-benzodi oxi n-6-y1)-2- 30

hydr oxygt hyl ] am nol hexyl ) oxyl butyl } benzenesul f onam de was prepared using
met hods simlar to those described in Exagple | ix. EStve 535 (MH)' vili)
3-(4-((6-({2-Hvdroxv-2-f4-hydroxy- 3-

35w pr epA v gn T S VBB P0ES | Bl e .
LCVB RT=2. 9bydrpxpethyfiamine} hesy)qxyibytylibsnzepsaselfangmide (0.403g) on an HPLC Chiraleel OJ

3- (4- (16- ({ cQltnn Bsihly 40% xthaiblhéptinedifordgd the (illy congpoya(0l0P6g).
egyl | et hyl | am no) hexyf | oxy} but vl ) benzenesul f onam de acetate 40 iZ

3-14-[ | f vl - benzodi oxi n-6-yl) - 2-

hydroxgjgt hy@#ﬁéﬁ%&?ﬁw&’y él_hjhvg’r}o—%gnzenesul fonam de 24 June 2005 51
Resol uti on e S ik '

hydr oxyet hy Maapmmm%ln)eﬂmﬁ]s bunlyt t})lﬂmsxéesexwﬂimﬁamp&el X. (LCZMBBT—ZJM am, HPLC
Chiral cel Qgs+eoioggmuysi ng 40% et hanol / hept ane afforded the title conpound
(0.096g9). 51ii) 3-(4- ff6 ({(2S) - 2- Hvdr oxy- 2- f 4- hydr oxy- 3

(hydrqéymet Evl h |1 ) he tﬂu vbgnzenesul f onam de

acet at€ was=p X descri bed in Exanple |
N- F4- ({[ 3- ( dochish- (((2R) - 2. Hydroxv2 [4hydroxy 3-

X. phenwllstfonyl }amino)phenylJacetamide
(hydr oxynet xahe /ey Rrt) o 3Biineh £¥:>ﬁlde9%ﬁloxm%ylh)zm&nyu,a%ﬂdw"

am no) pheny| I'a g \

({3-[ 4-({ 6-ViEERy iy J ide wot preparglaping meeds; o |
di n- 335v[ | h@mﬂﬂ}‘@ﬁwﬂcﬂfﬁcribﬁéwﬁmwtl E&tve 6B8/(M4H no] phenyl | acet ani de was
prepared using rret hods 15 sim I ar to those described in Exanpl e I Vii.
ES-ve 688 ( rd :
N-{4-[({3-f i | SR -oxo-l,3-o
xazol i din- 3= y S am no] phenyl } acetam de was
pr epar ed USWW’WG%SQW%'“‘{‘E t‘?ﬂ"@%@"ﬁ@é‘il“ PhlESkla e P2 (M) ES-ve
692 (®PH) 20 iii) 1

-{[(3-{4-[ (f) MiOFRB-14-1(62 X) 2- hydroxyet hyl
]am no } he l-oxéﬂl nl)acetamlde
was prepare@&usp'rrgy‘*%"}?%ﬂ =xanpl e |

ES+ve 668 (\mq)prepared using methods s:mllartothose descnbed in Examplel ix. ES"‘VQs(MH)

25 iv) N-[4-({]3-(4-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-
hydroxymethyl)phenyllethyl }amino)hexyljoxy}butyl)phenyl]sulfonyl }amino)phenyl]acetamide
acetate GW671337A R5965/48/11
was prepared using methods similar to those described in Example 1 x. LCMS RT=2.59 min,
ES+ve 628 (MH)"

30

Example 27; N-Cyclobutyl-3-(4-{[6{ {(2R)-2-hydroxy-2-[4-hvdroxy-3-
(hydroxymethyl)phenyi]ethyi}amino)hexylloxy}butyl)benzenesulfonamide acetate

i) N-Cyclobutyl-3-[4-{ {6-[(5R)}-5-(2.2-dimethy]-4H-1.3- toxin-6-yl)-2-ox0-1,3-

35 oxazolidin-3-ylJhexyl} oxy)but-1-ynyl]benzenesulfonamide
was prepared using methods similar to those described in Example 1 vii. ES+ve 611 (MH)"

oxazolidin-3-yl]hexyl}oxy)butyl nesulfonamide
40  was prepared using methods similar to those described in Example 1 viii. ES+ve 615 (MH)"

iii) N-Cyclobutyl-3-{4-[(6-{[(2R)-2-(2.2-dimethy]-4H-1.3-benzodioxin-6-y|)-2-
hydroxyethyl]amino}hexyloxylbutyl}benzenesulfonamide :




25 iv) N-144 1(344-{f6-(((2R) -2-Hydroxv-2-[4-hydroxy-3 (ydraq t hvl ) phen
|y | ethyl)am no)hexvl | oxy}butyl)phenyl !l sul fonyl)am r@—ﬂé&ﬁ&éﬁﬁet am de
acetate GN671337A R5965/49/ 11 was prepared using nethods simlar to those
described in Exanple 1 x. LCM5S RT=2.59 mn, ES+ve 628 (MH)' 30 Exanple 27:
N- Cycl obutyl - 3- (4-{[ 64((2R) - 2- hydr oxy- 2-f 4- hydr oxy- 3-

(hydr oxynet hyl ) phenyl | et hyl } am no) hexvl | oy} but vl ) benzenesul f onam de
acetate (i NC clyc obutyl 3 f4-({6-[(5R)-542 2-dinethyl-4H 1

3- benzodi oXifs Qﬁg;sgl Ekam

hexyl | oxy) but ﬁs enesul ?‘g{nam e \gaksghgerdé%are ’ﬁéllxngsﬁﬁsﬁgés simlar
to those descrlbedln Exa IeI ES+ve 611(M—tf 1)

N- Cvcl obut yi)A-Cxcletmty ' jeavgz]4-hydroxy-3

3- benzodi oxi -
| fonamisde 4Qqg ﬁeﬂ%&%ﬁﬁ#&’ t&&b&e@ﬁb@@ﬁ%ﬁhﬁk'ﬁ Lbﬂistli'ﬁszendﬁa%s@e@wn
Exanple 1 vmul EStve 615 (MH)" iii) N-Cyclobutyl-3-{4-f(6- {t(2R) - 242

2- di et hyl 3-benzodi oxi n- 6-vl)-2- hydroxvet hyl | am nol hexyhoxyl butyl }
benzenesul fonamide 24 June 2005 52 was prepared usi ng net hods simlar to
t hose descr Ensmiple28£3 o )

?I-ha(;d obut %’ ‘ J‘ thd 1-' éﬂ( ; Rity At iﬁXVﬂo ul@anamlde acetate g
ydr ggyme phany Ll £ m&ig %_g 1 i ;E %éi Egg m de
acet at e was -. SAUSSAES Juiieje dx%’“r‘nﬁfyxa: 5'tb¥ ok 3; fn Exanpl e

I X LG\/B » .-_LL"'J_.. he II. .- al & yl JOE [‘s{ -!‘_l_‘:\ 828

N- Cycl ohexywaspr(ephrthsmg{n(eﬁm)is Sintilacitoabose fes¢ribe iniExamples! vii. ES+ve 639 (MH)"

(hydr oxynet hvhohenyl | et hyI }am no) hexy oxv}butyl )benzenesul fonam de acetate

10 it : / :

N—C\/cl h . ' ITOXI N- 0 yI)-2-oxo-
d (h n-3 } pnzenespifonamide repared

u5| ng met howas mmmlngmmssmmmobe@smb@mﬁpmq 1 vifij ES‘*F_VSW ¥ (M)

i)

Vil .
2

)g n-6-vl)-2-oxo-
was prepared
u5|ng meth 4 grpl e | VIII ES+ve 643(M—I)'
iii) RPoycl mm@upmgme@ops (nmnyntgﬂ(oae mehllxx@%@nébB(WD n- 6-
hvdrox ey_thyl | am no} hexyl ) oxyl but vl }benzenesul fonam de 20 was prepared
usi ng met hogs ; le 1 ix. ES+tve 617 (M)’
iv) N Cyclo
(hydr oxvet tv ‘ i
acetate waswffrFEtP&FeéGSlns Fﬁﬁ'%lﬁdﬂ'sio §1°m 4%?1' 'bF‘é)'
X. LGB RT=BS8E 5hT (MH)"

edéééﬂ%%&ﬁ%smmm e |

Example 29: 3-(4-{{6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-
{hydroxymethyl)phenyl]ethyl}amino)hexyl]oxy} butyl}-N-(2-morpholin-4-
ylethyl)benzenesulfonamide acetate

30 i) 3-[4-({6-[(SR)-5-(2.2-Dimethyl-4H-1.3-benzodioxin-6-yl)-2-0x0-1.3-oxazolidin-3-

IThexyl} oxy)but-1-ynyl)-N-(2-morpholin-4-ylethyl}benzenesulfonamide
was prepared using methods similar to those described in Example 1 vii. ES+ve 670 (MH)"

35 yilhexyl}oxybutyl]-N-(2-morpholin-4-yiethyl)benzenesulfonamide
was prepared using methods similar to those described in Example 1 viii. ES+ve 674 (MH)"

amino} hexyllox: 13-N-(2-morpholin-4-ylethylbenzenesulfopamid
40 was prepared using methods similar to those described in Example 1 ix. ES+ve 648 (MH)"

iv 3-(4- (2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]eth
amino)hexvl butyl}-N-{2-morpholin-4-ylethyl}benzenesulfonamide acetat



25 ES+ve 577 (MH)' Exanple 29: 3-(4-{f6-({(2R) -2-Hydroxv-2-f4-hvdroxv- 3-
(hydr oxymet hyl ) phenvi l ethvl } ami no)hexvl | oxv} buty24J4ne2009  ho| jn-4-
yl et hvl ) benzenesul f onam de acetate 30 i)

3-f4-({6-[(5R)-5-(2. 2-Di net hvi - OH 1. 3- benzodi oxi n- 6-yl ) - 2- oxo- 1, 3- oxazol i di
n-3- vl hexylloxy)but-1-,ynull-N-(2-norpholin-4-ylethyl)benzenesul fonam de
was prepared using nethods simlar to th%§e described in Exanple | vii.
EStve 670 (MY)" ii) 3-[4-({6-F(5R)-5-(2, 2D net hyl

4H 1. 3-b di 6 | I di n-3- 35
U o) ox PRt By i et Lo EHSRTR Biepar o
i

usi ng net ho KMH)to those described in Exanple | viii. ES+ve 674 (M)’
i) 3-44-f(6-{

f(2R-2-(2. ¢ _ ﬂ_tz_xlh drodg.nol

hexyl | ngl b 'i[e5 n:Eeb':sgzuhIE?‘o"n"S?“ [ael" ZIU EWas

prepar &d ust _&MI e | ix. EStve
648 (M) i 2:0x0-]

ighenvl | et hvl | -

am no) hexyl %m?ﬁéﬂa@dtu%inknmﬂ{oas ﬁﬂﬂﬂh@iﬂo&k&&&lb@& hnvéx)ahnﬁl%qf(s@mm{ﬁe acetate

24 June 2005 was prepared using nethods simlar to those described in
Exanp § I X, EStve 608 (M—l) Exanpl e 30:
N-f 2- Hy i 1e4] ' 21 : Idroxy 3- 5

(h dr oxynet ingsd} aidesul f onanmi de D 3-

4- ({6- f(5R)W&‘b3ep3re@|uBiﬁé mémoddiuiulé’;wmaeeqﬂs@medlm%bleWimsiv@mxmm i di n-3-
yl Lhex 1y }oxy)but-Il::ynvll-Nf2-(2-hydroxyethoxy)ethyll|benzenesul f onam de

S35 iy oA BBl A B RS ™ © © 1
645 (MT)' _ : :

4- ((615(SR) pdtoxymeth vip hexyPoxji} butydbefizepesulfonamede 1. 3- oxazol i di n- 3-
yl | hexvl }omyastpwpu&euuedxg%mbdﬁbirﬁw%meséw)sﬁhbw uhlmpsenesmcmsam:dez mi§ S
prepared usigige §8f (Mpdp Si M lar to those described in Exanple | viii. EStve
647 (MH)' i11)

N- 12- ( 2- Hydr oxvet hox

(‘hydr oxvmetRampig sl

_prepaZQde . _

RT=2. 62 mi )3 /EG5YeeG8 z(zhﬁsnw A ot Ao S5 (4 64
vl

et th I -3 (4 16- ({(2R) - 2- hydroxy 244- hydr oxy-3- 15
“ perpphenyl) e m.‘_xu nvarex y<23 i igre¥d=2~ || f onanm de was

{(ZR) 2- her @m LH. ’Jl - uorophenvithenze Sl.l 0N l_;u

(hydr oxvret y benzenesul f onam, de
acetate i gvafnwp{red[!il el szlwlﬂmﬁﬁymnmnixmgbduo@&wéin,lH)z 0xo- |

3- oxazol i di n- 3- yI lhexvl }oxv) but - | _
-ynyl2s N- (4n Blapfe0K »ﬁa%an&snhfmﬂmm.m&n@t&%t ( pg3JTet hods

simlar to

30 hydroxyethyllamino} hexyloxylbutyl}-N-(4- ﬂuoronhenxl Ybenzenesulfonamide
was prepared using methods similar to those described in Example 1 ix. ES+ve 629 (MH)"

iv} N-{4-Fluorophenvi)}-3-(4- 2R)-2-hydroxy-2-[4-hvdroxy-3-

(hydroxymethyl)phenyl]ethyl} amino)hexyl loxy}butyllbenzenesulfonamide acetate

35 was prepared using methods similar to those described in Example 1 x. LCMS RT=2.81 min,
ES+ve 589 (MH)*

40

ox0-1,3-0xazolidin-3-ylhexyl}oxy)but-1-ynyi]benzenesulfonamide
was prepared using methods similar to those described in Example 1 vii. ES+ve 712 (MH)"



25 ii) 3-[4416-[(5R) -542 2-dinethyl -4H 1 3-benzodi oxi n-6-yl)-2-oxo- |
3-oxazolidin-3- yllhexylloxv)butyl]-N(4-fl uorophenyl%ﬂéﬂm f onam de
was prepared using nethods simlar to those described in Exanple | viii.
ES+ve 655 (MIf iii) ‘

3-(4-1(6-{[(2R) -2-(2, 2-Di net hyl -4H 1, 3- benzodi oxi n-6-y1)-2 30

hydr oxvet hyl | | am nol hexyl | ox | butvl | -N44- ;J uor ophenyf ) benzenesul f onam de
was prepared u5| ng methods simlar to thoSe described in Exanple I ix.

ES+ve 629 (
N44- Fl uor op y
phenyl | et hyIO o3 roapzodid pZeNg den

prepar ed usiwag pnpirbbdﬁngsmémbdsrsmhm tchﬁeae ddeﬁbéd 1b(Edampie ExiilrB5eve 716 (MEGVE
RT=2.81 mn, ES+ve 589 (MH)' Exanple 32: N-f4-(Am nosul fonyl)phenyll-3(4-(

,[-gii,ggﬁ];/%bh N-F __ lll.'l '..!...l.l. fy. R)-2- dimeth l -] 3-ben 1ox1 -6-] 2

-’ Y OXV 1Ot visif A0 |
N 44Ani nosdydrexethyllaming} hexylioxglbutytibenaenesolfonamideo hyI 4H- 1
3- benzodi oxwasﬁrepdhcﬂusmg methods similar to those described in Example 1 ix. ES+ve 690 (MH)"
oxo- 1, 3-oxazol i di n-3-yl | hexvfl oxy) but -I -vnyI | benzenesul f bnani de  was
h (X

prepared usi l.e | vii. EStve

712 (

5R) - 5- S

oxo-1. 3- oxam!f prdwanedausyiglmﬂb)dybl}mhvgobhnsvﬂﬁbehﬁzlemsmmbham@\és RiEe-6pmipar ed
usi ng net hogs+wig50l(RH)t 0 t hose described in Exanple I viii. EStve 716 (M)’

5iii) N[4-(AmM nosul ony))phenyl] 3-{4-[(6-{[(2R)-2-(2 2:di met hyl -4H 1

3- benzodi oxin-6- | h

y- et hyl | am F3FRREF A EREYICERR R ales 2 (6-{4sB-(pipgtazine] usi ng net hods
sim|dp lulfon : amindlethyl}§ : 690(M—|)+10|v)

1S &0 DY EA 0 L ke i Ps ARt a)
N-f 4- ( Am no . 114};3} .&, n{4- hvdr oxv- 3-
(hydr oxynet l¥|.||l}oﬂ TN e Y|3-é?(§¥9h18iht _ggebenzenesul f onam de
par ead g ELNOU rdl_:?_v ir][lﬁfarrple I
x. LCMB RT= 6%6‘ Wl"?" ipl 95 ESTE 636

2- (Hvdroxynethvl) 4: {(1R)-I-hvdroxv 2-j(6- {4 13{p| 2aa2|n - 15
yl sul 2Onyl ) 5 S4B i ‘

(;ngl f50§12I )2 eer repar ed
ﬁsi ng me%/hoggs'g? ik \’}hgs"é@%?/‘gﬁ@ég f

20
i) (5R)-5- (i i1 -AH 3 bz adioxinb 6 uf-B- (pi per azi n- 1-

FD
| sy upg§onyl yinhem IR IREN Dar et%glzol i di n 2-one was prepared using
t hod i Lo
(1R 1- (. St ek sReont il dp e e st L B AP U, 1

iv) 2-(Hvdroxymethy!)-4-{(1R}-1-hvdroxv-2-[{6-{4- i in-1-

Isulfonyl)phenyl]butoxy}hexyllamino]ethyl | acetate
30 was prepared using methods similar to those described in Example 1 x. LCMS RT=2.23 min,
ES+ve 564 (MH)*

Example 34: 3-(4-{{6-({(2R)-2-Hvdroxy-2-[4-hyd
hydrox Dphenyllethyl}aminolhexylloxy}butyD-N-{1-me

35 ghenxlethxl lbenzenesulfonamldg acetate

yllhexyl}oxy)but-1-ynyl]-N-(1-methyl-1-phenylethyl)benzenesulfonamide

was prepared using methods similar to those described in Example 1 vii. ES-ve 673 (M-H)

40

yllhexyl} oxy)butyl}-N-( l-methxl—l-phenvlemvl)benzenggulfonam|de

was prepared using methods similar to those described in Example 1 viii. ES-ve 677 (M-H)



25 yl sul fonyl ) phenyl | but oxy} hexyl | ) am no] et hanol mswﬁwﬁi ng net hods

simlar to those described in Exanple | ix. EStve 60

2- (Hydroxynet hyl ) -4- 1( 1R) - 1- hvdr oxy- 2-f (6- {4-[ 340i oerazi n-1- yl sul f onyl

henyl | but oxv} hexyl ) am nol et hyl } phenol acetate 30 was prepared using nethods
simlar to those described in Exanple | x. LCMS RT=2.23 mn, ES+tve 564 (MW
Exanpl e 34: 3-(4-{f6-({(2R)-2-Hydroxy-2-fg&- hvdroxv-3 (hydroxy

met hyl | phenyl l ethyl } ami no)hexyl | oxyl butyI )-N-(1-methyl- | - 35

phenyl et hyl ). > )

1)3-f4-({6- I(BRy-: . ' ' o- 1. 3- oxazol i
di n-3- vl | hakinothexyl) j-N-(1-methyl- l-phenxlethxl[benzenesulfonaml e

-ynyl | - N- (| wagpregdred usmg@mylhds Sililphtentren dscritied ireExanghle WasE$ive 5a3 @dH)si ng
nmet hods simlar to those described in Exanple | vii. ES-ve 673 (MH 40 ii)
3-[4- (§6- [ (W% i . (i P G

3- oxazol i di n- / [ 1 .
- phenyl et hyFybe Y LS &* il ar to those
descri bed |wsstralmdelsmsmemodswlweto@wemnbpdm5mw lz:o(I)&‘N%RTﬂ 90 ®ing- 1( 6- f
1(2R) - 242 2EBrvesIBYyMHFH 1 3- benzodi oxi n- 6-yl ) - 2- hydr oxyet hyl ] -

am no) hexyf oxyl butyl } - N- (1-net hyl -1 -phenyl et hyDbenzenesul f onan de was

prepaggd usgpd netRos " 0.t hose, de cr|o-d i n anple | ix. EStve
653 (F' SEQ T'EE% 2z '£ ‘_,L XY, -4- ATOXYad 1 groXvmethy hydr oxvnet hy
henyl | et hyl § phenyllethyl} amino)hesylloxy} butyl)-2-methox benzenesuifonamleacetate

am no) hexyl L3 SR ) S-(S:X-1Di : egazbfidindm de acetate

was pr epar 106
sis (jg- (117 ﬁﬁ%ﬁﬁa?'éma 2 Wﬁw BRADPfy . ESrve 587 0

phenyftet hvl }am no) hexyl I oxy} but yI ) rret hoxybenzenesul fonam de acetate 1)
5-14416- f ( S 3 g

3-oxazol i di hgx 1Vdxd ; Lz}.msuw,) ﬁzehesmli’dhh;}ud% rret hoxvenzenesul f onam de was
prepar ed ;JS\»&% é]ﬁ{eb%ﬁg bbds¥im st & MO %eURRE I BSHmbE 1 RAPERYGe so1Muy ESTVe
Dlgeth I-4H-13 benzod| oxi n- 6- yI) 2- 0x0- | 3-oxazol i di n-3

5-144{6-f(5R)-5
-yl ]hexyl Hléxeyrd pimeth At h.3 et irédyl)-dns prepared using -

met hods si }-QﬂndﬂibﬁOWnﬁ:nbsu‘lfohdm:ddfs‘We 591 (M4) 20

i) 5-(4- (&,@pggpggﬁe), ?@Oﬁ.ﬁgmﬁm@%ﬁ ARESEAK Y B Bs¥ld 563

hydr oxvet hyl [I"am no utv ybenzenes de was
prepared usi nsg met hods SI m | ar to t hose descrl bed i n Exanpl e I |x. EStve
EARES ] R)42-Hydroxp 24{d-diydroxy-P- 14- h cozy- 3
25 hydroxymeth l henvllethyl}aminoYhexylloxy}butyl}-2-metho: zenesulfonamide acetate
was prepared using methods similar to those described in Example 1 x. LCMS RT=2.41 min,

ES+ve 525 (MH)*

Example 36: (E)-2-{3-(4-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-
30 droxymethyl)phenyllethyl} amino)hexylloxy} butyliphenyi)-N-methylethenesulfonamide
i) 4-(3-Bremophenyhbut-3-yn-[-ol '
A stirred, cooled solution of 1-bromo-3-iodobenzene (31g) and 3-butyn-ol (7ml) in acetonitrile
(100ml) and triethylamine (100ml) was purged with nitrogen for 20min under nitrogen.
Dichlorobis(triphenyiphosphine)palladium (500mg) and cuprous iodide (800mg) were added.
35 The mixture was stirred for 18h and then the solvent was removed in-vacuo. The residual oil
was triturated with ethyl acetate (200ml) and filtered. The filtrate was evaporated to dryness and
the residue was purified by chromatography on Biotage (90g) eluting with light petroleum 40-
60° - diethyl ether (3:2) to give the fitle compound (21g). LCMS RT=3.26min,

40 ii -Bromopheny! -1-0l _
A solution of 4-(3-bromophenyl)but-3-yn-1-ol (21g) in ethanol (1000m]) was hydrogenatéd over
Platinum oxide (500mg) for 4h. The catalyst was removed by filtration and the filtrate was
evaporated to give the title compound (18g) tlc (SiO,) diethy} ether Ry=0.38.




25 (hvdroxynethy Z 5

phenyl | et hyl | am no) hexvl | oxy} butyl) - 2- nmet hoxvbenzenesef Jane 2005 - ot ot e
was prepared using nethods simlar to those described in Exanple I x. LCVS
RT=2.41 mn, ES+ve 525 (WN Exanpl e 36:

(E)-2-f344-116-(( (2R )-2- Hvdr oxy- 2-f 4- hvdr oxy-3 30

(hydroxymet hyl ) phenyl ] et hyl } am no) hexyf oxg} butyl ) phenyl | - N-met-hyl et henesul f
onanm de i) 4-(3-Bronmophenyl)but-3-yn-I-0ol A stirred, cool ed solution of
1- brono- 3-i odobenzene (31g) and 3-butyn-ol (7m) in acetonitrile (100m)
and triethyl am ne (100n1) was purged wrth ni trogen for 20m n under

ni trogen. itsle pbramahexyl Jeiyraenzeld adi um (500ng) and cuprous

i odi de (800jolrrard3namddB@(3 lﬂ&nb’;henyl)butanrleolwbxg)aud 1,6 dithrdnpohedsk (48md) inlfd% t he

sol vent Wasad, SSHRME RydrikidAGtoinl) Witk tén%smsiuahmgrutn brie (1.54)Wa kfsedfof 2d At hyl

acet at 20 frItered frI

the r egr ((:Iue%v]\sl/aérhpurmf & BSHe dh'yé% aﬁﬁ%@%@gﬂﬁ@ 9@?“? 5%/@%\/&6
light pet r ol BRoMbH Wﬂtsd‘fe@twpe‘b’f’ﬂé}” :1990mI}, dejed (Nag fie elveghdeing
(21g) . LC\VOreRdvalig-Gadun.and the |msjdudl4tBL&sqmuﬁb:bb}yﬂishwla'nmhwﬁaPU§’ ©olgdvsiop of
4-(3-br Ompéli&ﬂb'ljo}nbtl’lﬁnesas ¥Rrent! chaﬁémé t%]! 1 petrBleSinl180060°)-QietHIPEREN 9 NP give the

hydr ogenat egt onﬁ' iaégir)n ng) for 4h. The catal yst was renoved
by flJ" ratron AN’ é ra e vvas evaporated to give the title conpound

(I 8g tIc(S|02) drethyl ether Rr-0. 38. 24 June 2005 56|||)_ )
1- Br ono- 3- {4} - (B e ey Ibhutoxly Mo -5 e H | . abenzodiexin
4- ( 3- br onophebydzplidiaamt - Ol (189) and 1,6 d| brom)hexane (48n1) in 50"/ aqg.

sodi um hydr Eﬁ? )i? %Z%Mﬁeﬂndn%%ﬁ% L;?myauwtbgr qutn%nﬁﬂﬁR—’@? stirred
for 20 at " S IEES ot A i i e

into et hyl

(1000H8) " dhitreasn ABersXOmin & e e i P

r esi duaI Oi dry DMF (15mi)fwas dddey. Thaﬁixmbmamhwﬁmmmmmgh The

di chl or onet 4ane. s Lﬁg@,{maﬁ ghind chid %HR‘E. %dﬁﬁﬁ%&é&t&%w@ﬂl :ﬂ%tage
WI

( t52)e ' 3( o 1)(3t l%O%ll) L O imbitied extracts whre n I)RIrled (ilaggd]) an

6-f 4- ( 3- Brcﬁrmﬂﬁ@m%mwwexgsrnunﬁsﬂmhzumﬁtmnhymBmgej?ftﬂﬁweaatrrtbn 6-vl)
- 1. b xaz dliéthiy ether-light p&adiunnibp woH60@: 1§ 6Dgivaithe pide cinpoundSRg)., LEMSNY) was
added to a @Bfdarggh.sol ution of 5R-(2, 2-
di net hyl - 4H 1, 3- benzodi oxi n- 6yl ) -1, 3-oxazol idin-2-one (3.09) in dry DW
(35n1) at 5C under 15 nrtroen_ After 20m n a_soI utron of

| - br ono- 3- 443 alaafiisils i : : . wealidingdr) was
added. The en | wmaih hﬂianannfoﬁam rature for 4h. The m xture
was [Egured A gtrredanx mﬁrbﬂﬁptﬁﬁi/l%k&?lh@%ﬂﬂﬂi 2a3hfetiyilgraesed into

Cootm 5 e oy 0a5 Ko ndyanlist Sl BNRA o Sty |
chr omat ogr éﬂﬁe}’y‘i ATy tel(y gsllelgwe gtgq,tpial(lﬁthm aqetate (165mg) and tnethylamme (Sml) in
dry DMF (15ml) was heated at 90°C for 18h. The mixture was cooled and filtered. The filtrate

was poured into water (200ml) and extracted into ethyl acetate (3x50ml). The combined extracts

30 were washed with water (100ml) and (Na;SO,) and evaporated in vacuo. The residual oil was
purified by chromatography on Biotage (40g) eluting with diethyl ether-ethyl acetate (9:1) to
give the title compound (220mg). LCMS RT=3.70min.

vi)(E)}-2-(3-{4-[(6- 2-(2.2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-

35 hydroxyethyljamino}hexyloxy]butyl} phenyl}-N-m enesulfonamide
Was prepared using methods similar to those described in Example lix.
LCMS RT=2.96min

E)-2-[3-(4-{{6-({{(2R)-2-Hydroxy-2-[4-hydroxy-3-
40 hydroxymethyl)phenyllethyl}amino)hexyljoxy; butylphenyl)-N-meth nesulfonamide
A solution of (5}2-(3-{4-[(6-{[(2R}-2-(2,2-dimethyl-4l-!—1,3-benmdidxin-6—yl)-2—
hydroxyethylJamino}hexyl)oxy]butyl} phenyl)-N-methylethenesulfonamide



20 diethyl ether-1light petroleum (bp 40-60) (4:1) to Vf S bgtle
compound (5.2g). LCMS RT=4.13mn. v) une 20
(BE)-2-{3-[4-({6-f(5R)-5-(2.2-D net hyl -4H 1. 3- benzodi oxi n- (>-vl)-2-o0xo0-1. 3-0
xazolidin-3- yllhexyl} oxv)butyllphenvl I|-Nnethvlethenesul fonamide 25 A
stirred m xture

(5R) - 3-{6-[4-(3-bromophenyl ) but oxy] hexyl) (2 2-di net hyl -4H 1, 3-

benzodi oxi n-6-yl ) -1, 3-oxazol i di n- 2- one (1 N- net hyl et henesul phonam de

(WD 95/ 09166 462 0- toI | phosphi ne al |

R L AR LRI e e R ie T
18h. The ni xtadbeenpresonditioned iramethdriol. t'Bres:dmchefaS eluted aith mefimool{dRSad) i nt 0
wat er (200 fpllewed bgX 5%t frambriii-tetiakv] |(2ﬂ0ﬂt)aE€apb?dﬁ5ﬁ)8fﬂle lattérefrac N ighedie

extracts 30 ,m@rcgmms,p Efonith LEMPRBL. ggé’ggrgs)w@gg; MippSO4) and evaporated in

vacuo. ghe residual ofl was purifie y chromat ography on Bi ot age (409)

eluting with diethyl ether ethyl acetate (9:1) to give the title conpound
( 2201) . memhﬁw_rmz [hytrocss

( E) - 243' { 4' f RN 21 = ) ' i, b l i ) D i d PEE

hydr oxyet hyldoa. b i lﬁ%—ﬂehbldﬂché:& h nyI I - N rret hyI et henesul f onam de Was

prepared usrlg rap f2§5 4 yo y%gox Qed PZ Exgrrgl(s ;rz LCVS
(hvdr 9@1 r(br ﬁ by Dehenyiiethybiaminosxyiloxy ylethenesulfonamide

- N- et hyl et 1{60rem and fymaric ddd (6Smg)lintthaw! whs evaporated to drynessto give the title

(E) - 2- ( 3- { 4<cbiuporlall {66y BEMB, RF-<D.a5ahinyESAkls37 nzodi oxi n-6-yl) - 2-

hydr oxyet hyl ] am no} hexyl ) oxyj butyl }phenyl)- N net hyl et henesul f onami de 24
June 2005 10 1 5 I ltf. C15nil s adm_ni stered onto a Bond El ut
SCX2 cartridye X ':-‘~‘ A-elydepxy3aned in met hanol . The
cartr|1 ge (223 dl' LYHC _h S LEHE i_UJ YO )G ‘.)Ahsnm Dgheh¥]lethaneshiforhRnd gaq.

anmoni a- et i ta:ﬂLB X mﬂon i@t i on of the latter fractions gave the

title conpoyyg. +

(E)-2-f344- thfgl ZR%.OE gi);fgzgd E‘? éﬁwg?& y ?Q?;a%s%‘%ﬁ phenyl | et hvl

} ani no) hexvlt'® ]B’ﬂ %‘ nfround” wi t h

(2E) - but - 2- @gﬂ]ﬂprgmg}pyﬁdlpg( HPmg) q;1g|tmth)dqqmm (7ml) in dlchloromethane (40ml) under

E E) 62293- ( 4nitfogen( {The f:i)lutﬂmhwﬂrsﬁﬁgd-ﬁzl JOmihywehishodywith ZM hydrochloric acid (30ml), wa;]er I
ydr oxynet gsdn»)‘ MY DL,?W t henesu

fonam de ( J@%@%ﬁﬁ%‘%@c@(gﬁa I n g?%iam&ﬁmr%’élé\%%@?%ﬁ to

dryness to ve’f conpound (66ngy) LCMS RT=2.65 mn, EStve 537

(MY)' Exanple 37: 2- 1344 {[6 ({(2R)--Hvdroxy 2-14- hvdroxv 3 15

()r\y;jrggvget iy (B LS M.j A ;ﬂa 4H-4 ik

| e u vl h amide

Was prepared using methods similar to those described in Example 36 v. LCMS RT=3.6 min

2-(3-{4-[(6-{[(2R)-2-(2,2-Dimethyl-4H-1.3-benzodioxin-6-yl)-2-
hydroxyethyljJamino}hexvloxy]butyl} phenyllethenesulfonamide
30 Was prepared using methods similar to those described in Example 1 ix.
LCMS RT=2.87 min

iv) (E)-2-{3-(4-{{6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-

hydroxymethyl)phenyl]ethyl}amino)hexylloxy}butyl)phenyllethenesulfonamide
35 Was prepared using methods similar to those described in Example 1 x.
LCMS RT=2.55min

v) 2-{3(4-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-

hydroxymethyl)phenyllethyl}amino)hexyljoxy} butyl)phenyilethanesulfonamide
40 Was prepared using methods similar to those described in Example 1 viii.
LCMS RT=2.73min, ES+ve 523 (MH)’



D -tert-butyldicarbonate (8.62g) was added to a sti rrgg, cool %g (i ce bath)
solution of ethenesul phonam de (S. Hirooka, Bull. Ch J 2 . 1991,

64, 1431) (3.4g9 ), 4- (dinethylam no)pyridine (410ng) and triethyl am ne
(7m) in dichloromethane (40m ) under 20 nitrogen. The solution was stirred
for 30m n, washed with 2M hydrochloric acid (30m), water (50m) and dried

(Na2SO4) to give the title conpound (5.093g Tic (SiQZ, 1:1 diethyl ether-
cycl ohexane) Rf=0.4. ii) (E)-2-13-f4-(16-f(5R)-5-(2.2-Di nethyl-4H1

3- benzodi oxXigaf- vl A 2-
yl | ﬁ2>2<3| I)gil ) ".)8‘ %‘fﬁgﬁg“]‘i{%ﬁﬁ%ﬁ *‘%ﬁ‘f‘%’d v i i ng .net hods
simlar to t _ A S0 N -biphanyH-3. g

(E) - 243- { 4- fi} eerEBUAR! -benzod| oxi n- 6- vI) 2-

hydr ox;st hyInlm-a@?gftﬁmdnimwl1@}&3{;&%&&9}(\;&&@@@%@%{3}9&% jo Was
prepar USTpd i 5. 1998G Tﬂﬂh a lbjiayndn
(RIV(er gzyma? ggﬁi V’%}h& i q-(t?m QZ'P’FEV gr(gé%l) at ?4 ¢ Solution was stirred at
but yl ) pheny Iaﬂ’éteﬂtéﬁémtﬂv an] hy waggd Mb lrig 8¢ith (3Omb) walgr(58mpiand driedy
t hose descr (N&80L)N Thx ssipdnewhs evaporhtédMo glle2he ffedompuind (1.6g). LCMS RT=4.24min.

2-1344{f 6- ({(2R)-2- Hvdr oxy- 2-f 4- hydr oxy- 3- (hydroxyrrethrl Mhenyl | et hvl )am
I I

i no) heyy! | ox AQ Vs prepared using net hods
simlar to e—cte i iyDethpxylsmathylcacbar i S+ve 523

(VH) 24 Jun§°@e@@y@sie&‘§%ﬁrseer3@n lreuhli’fmgn(ag @MI%WWW%quW'&%ﬁ 3
(hydr oxymet Hy@phmm&dulfehﬂbﬂrbam (1 GhiyDMF ObOyiIpattS§ under nitrogen. After 10min 2-
(3.5-di 1 odogtarad® Hm?‘?%‘ﬂr AGRIENGR o) wis Stk miture s sied for S0
added ,to a g?;l i e3 soT: %?mga"go - 2reges %ﬁ'g%ﬂl«ggm )fagd g'gd %%%’%’15
Chem 1@nr on etherdF3A0m). 11'&3783(“1’ egtgacts were washed with ) and

tri et hyl an eeptaBdio givehditidh taummed {105¢). (I.’EMSRT&G 4ﬂnm'.l'he soI ut i on was
stirred at ambient tenperature for Ih, washed with I M hydrochloric acid
(30nt), M‘Epe sol vent was evaporated to give

thetltlec ; B2 .. 10 i) ten-Butyl
(3.5-dii odog A By g A 'E%@ﬁé@t%ﬂﬁ]lllcarbanate

Sodi ugf dephemyl HE itpidthoxy Betip) tcacbamatdded to a stirred

sol ution of Atselutmumft(yk) :{- -@rut-ﬂ-&hﬁ@@&ﬁﬂﬂs)(ﬁ Elcﬁtﬁéﬁﬂ(lﬂﬂf Pa.pehRdiokintEy)-i 3- DVF

(10m) at SoiticAlbhd @9 ({H%)dﬁgtt&fh B 8-dfisacph %ﬁﬁé@ﬁb@%‘ryﬁ hoxyret hy|

hl d 0
rCeag{: oﬁ EnQ‘P’ﬂ? ﬁﬁﬁ@'ﬁﬂ{y&‘ﬁtﬁ‘i“?ﬂ% ) and

extracted i lme@ylgmmml) WBS Blrgﬂ#r\m(lﬂummfor 3Gmin. CGupeons wdukt(ﬁ(hng)snd\er e washed
with 2&ter didombdis(triphemydpKdiptiseRblladitn (50mg) were then added. The mixture was stirred for

18h at ambient temperature and then evaporated to dryness. The residual oil was purified by
chromatography on Biotage (8g) eluting with diethy! ether-petroleum ether (bp 40-60°). The
appropriate fractions were evaporated to give the title compound (190mg). LCMS RT=4.54min.’

30 iv) 3 tert-Butox carbonyl) {[2-(trimethylsilyDethoxylmethyl } amino)sulfi -5- 6-[(5

1,1'-biphenyl
A stirred mixture of tert-butyl {3-[4-({6-[(5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yi)-2-0xo0-
1,3-oxazolidin-3-ylJhexyl} oxy)but-1-ynyl}-S-iodopheny!} sulfonyl {[2-

35 (trimethylsilylethoxy]methyl} carbamate (190mg), benzeneboronic acid (62mg) in
dimethoxyethane (4ml) and 1M sodium carbonate (2ml) with
tetrakis(triphenylphosphine)palladivm(0) (25mg) was heated at 80° for 1h. The mixture was
poured into water (20mi) and extracted into ethy] acetate (3x30ml). The organic extracts were
dried (Na,SO,) and evaporated. The residual oil was purified by chromatography on Biotage

40 (8g) eluting with cyclohexane-diethy! ether (4:1) to give the title compound (140mg). LCMS
RT=4.54 min.




evaporated to give the title compound (1.95g). LCVS RI= .47r’gdbsi 1)
tert-Butyl {3-[4-((6-[(5R)-5-(2.2-dinethyl-4H 1 3-be une

Toxi n-6-yi)-2-o0xo0-1 3-oxazolld in-3-yllhexvl) oxy)but-I -ynnvll-5- 20

i odophenyl I sul fonyl ([ 2-(trinmethylsilyl)ethoxvlnethyl}carbamte A sol ution
of (5R)

3-[6-(but-3-ynyl oxy) hexyl ]-5-(2, 2-di net hytg 4H 1, 3- benzodi oxi n-6-yl )-1, 3-
oxazol idin-2-one (233ng) and tert-butyl (3,5-diiodophenyl)sulfonyl ([2-

(Urimethyl i Wi clhand Feibnd CALDATRYCIRHS }nehn% Gff n%lst.rﬁ"&n@ﬁw
and trieth el pu ous T odi de
(50ny) and dB’H‘t ] kldhen

added. The ®iphemde was stirred for 18h at ambient tenperature and t hen
evapor at ed tas prepared singihethods sindlaato thesk desasibddun Ekargisle PMii. chr omat ogr aphy on
Bi ot ag& ( 8gLCMsRTEgshihh di ethyl ether-petrol eumether (bp 40-60). The
approprl ate fractions were evaporated to give the title conmpound (190n).

3- f((ten Buibsdzb4He e s LMeRg Aty g1 oenao) il get hyl } ami no) sul fonyl | -5
-f4-((6d(5R Byl -';av1exsmﬁﬁ=vhh2 0x0- 1. 3- oxazo

i di n-3-vI | hevelpk msabuﬁthemmélshmua}tolmoéeld%ﬁﬁéd inBx@hple i H¢ mmsmez%mm

ten- bypy!l {3- [4 {6- [(5 ) - 5- (2, 2-di met hyl -4H 1, 3- benzodi oxi n- 6-y!) - 2-0xo-
1, 3- OvaO|IdJn- ] I)ox )but 1- ynyI - 5-1 odophenyl ) sul fonyl {[2- 35
AR 3 - benzeneboronlc acid (62m)

tetr a_kl s(t rmbﬁw&remﬁ aﬁamtnlnﬁdtdmsehes(cﬂéém). Bﬂﬁﬁpl@?ﬁt Eémtnﬁ& TeRfin,! D-
The m xtur egyas W into water (20m) and extracted into ethyl acetate
(3x304%k) . The org extracts were dried (Na2SO4) and evaporated. The
resi dual oil was UI’Ierd b chromatograahy on B| otage 40 (89) el utlng W th
cycl ohexanecExamnled9: 3=(4r{f R oDy , . 7 et

RT=4. 54 m nam:ﬁ

3 oxaéﬁl | d| - was prepar ed using met hods
sim | ii . 5 LCV5 RT=4.55m n. vi)
5-{4-f(6- {[waﬁrewsmgmnmamhn%moae bs&z&dmommp@c Vi), -[2CMS RT=4.77min,

hydr oxyet hyl I am no} hexyl )oxyl butyl} [ 1 1'-biphenyll-3-sulfonam de Was
prepar ed. us 183 e 8l 20 LERE AL S DEd i SXRIPLE. |13, %o QYD
(hydr oxymet= LA !!!;H} ‘ gibxisilyDethoxyjmethyl}carbamate

1' - bi %enylwa@fmﬁdmsmgmwwssmm those descnbed in Example 1 viii. LCMS RT=4.7min.

iif) 3-{4-[(6-{[(2R)-2-(2,2-Dimethyl-4H-1 3-benzodioxin-6-yl)-2-
hydroxyethyl)amino}hexyloxy Jbutyl}-5-pentylbenzenesutfonamide

Was prepared using methods similar to those described in Example 1 ix. LCMS RT=3.21min.

30
i) 3-(4-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl)ethyl}-
amino)hexylloxy}butyl)-5-pentylbenzenesulfonamide acetate
Was prepared using methods similar to those described in Example 1 x
LCMS RT=2.93min, ES+ve 565 (MH )’
35

Example 40; 3-(4-{[6( {(2R)-2Hydroxy-2-[4-hydroxy-3-
(bydroxymethyl)phenylJethyl}aminohexyl Joxy}butyl)benzenesulfo

namide
But-3-ynyloxy)}hexanal _
40 6-Bromohexylbut-3-ynyl ether (DE3513885A1) (525mg) in DMSO (2ml) was added to a
‘mixture of sodium bicarbonate (1g) in DMSO (8ml) at 150°C with vigorous stirring and nitrogen
bubbling through the solution. The mixture was stirred for 20 min at 150 °C and then allowed to
cool to room temperature, diluted with diethy! ether and washed with water. The aqueous layer




Was prepared using nethods simlar to those described r} aggbg I x. LCMS
RT=2.76m n, ES+ve 571(MH)'. 15 Exanple 39: 344-( 4 une
f6-(((2R)-2-Hydroxv-2-f4- hvdr oxy- 3- (hvdr oxvnet hvl ) nhenvi | et hvl } -

am no) hexyl | oxy) but sl ) - 5- pent yl benzenesul f onam de acetate i) tert-Butyl
(3-f4-((6-f(5R) -542 2-di et hyl - 4H 13- benzodi oxi n-6-yl)-2-o0xo0-1
3-oxazolidin-3- vl lhexyl } oxv)but- | -vgyll-5-pent-l -vnvlphenyi }

sul fonyl (f 2 20 (tri met hyI silvl)ethoxyl met hvl ) carbanat e WAs prepared using
met hods sim a n, ii)
tert - But yI W%gc?{e%?ﬁ "@i‘&ﬁa%hbenz%%hﬁgx&g 2 0Xxo- |
3-oxazol i dl R rlne, dried (MgSOy) and evaporated to dryness to give the title c mpound

cy) butyl | - S{Mmg)llﬁﬂéfaﬁbl}lémff('ﬁﬁﬂw@‘@lztl&ﬁ MY | vl ) et hox

| I met hyl } carbamate 25 Was prepared using methods sinmlar to those described
in Exampl e I ; :

hexyl)oxylb' y D PHBEH e repared usi ng met hods
simlar to #hobdurege (hury yipxybhexamsl é43i4mg)<and|(ORB-R:|2=®n@ﬂw!-4ﬂﬂ J-1Bozadjgxin-
344-{[6-((( 383}2{mmwr&y{l4nlkuﬂétﬁmhnﬁﬂdwﬂﬁm WBYQWMW]?Ellhvhlbmfom

st g ygot hodrn “*%”%*?Efﬂﬁgé““ﬁﬁi‘éﬁ%@%m@“ SRS
Esve 1065 (rﬁr enl 967 doys, Thelmpure 3 ‘i‘idg“" f%ﬂrd&ﬂrwzg@%%rmﬁv
(hydr oxynet Flrfions & prepeic nl;qse }vaeswarn i mlmtbeaﬁlz@neﬂunm bingi de
(1) 6-(But - drigdnank paiifiddsoncansilica Bond ERie campidgeil D) il utikg with| dichidaerethdne kBB S A1)

(525nmg) in BWEQnG AR aeEd 0&%?1 2 tBste 9)

i n DMSO (8n1 ‘%h 3%1 ) wWth vi gorgg)ﬁstﬁesttulmraré{"ﬁg angll rL(?&%R?b%E%ﬁ?ngstJﬁr ough

the sggutlon é ture was stirred for 20 mn at 150 C and then all owed
to roomterrperature d||uted vmth d| ethyl ether and vvashed wth

vvater. The £i)éddd > SN2 5-31) n B

and the conhide

brine, drie

(325mg) F}‘ ' %]g ;

(IR)-2-f[6- -%ﬁ?m'%xv) hexyl | [(13) 2- hvdr oxv- I-phenyl et hyl | ani no} - 1- (2
2-di i@@hyl -1 - 4H 1. 3-benzodi oxi n-6-vl )et hanol A mixture of

6- (but - 3- ynyl oxy) hexanal (434ngy) and

(1R)-1- (2, 2560 ARL Y4 (i oraRRD2 H08 0053
hydroxymethyl)phen 1} aminohexyl]oxy}butyl)benzenesulfonamide

3-{4-[(6-{[(2R)-2-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-hydroxyethyl)[( 15)-2-hydroxy-1-

25 phenylethyllamino}hexyl)oxy]but-1-ynyl} benzenesulfonamide (104mg) was hydrogenated in
ethanol (50mI) over Pearlman’s catalyst (60mg) over 4h and then over 10%Pd/C (100mg) over 4
days. The catalyst was removed by filtration and washed with ethanol. The filtrate was
concentrated and then applied to an SCX-2 cartridge eluting with methanol, followed by 0.67M
ammonia in methanol. The ammonia fractions were concentrated and purified by

30 chromatography on Biotage (4g cartridge) eluting with dichloromethane-methanol-2M ammonia
in methanol (50:8:1) to give the title compound (11mg) LCMS RT=2.34min ES+ve 495 (M+H)".

Example 41: 3-Fluoro-5-(4-{[6-{{(2R)-2-hydroxy-2-[4-hydroxy-3-

35 hydroxymethyl)phenyl}ethyl}amino)hexyl butyl)benzenesulfonamide
i) 3-Fluoro-5-iodobenzenesulfonamide
3-Fluoro-5-iodoaniline (3.06g) (WO 9623783) was added to a stirred mixture of concentrated
hydrochlioric acid (4ml) and water (4ml), Glacial acetic acid (8ml) was added and the reaction
mixture cooled to -5°C. A solution of sodium nitrite (0.99g) in water (8ml) was added dropwise
40 maintaining the temperature between -5°C and -2°C. After the addition was complete the
reaction was stirred for 10min. In the meantime glacial acetic acid (20ml) was saturated with
sulfur dioxide gas for 0.25h, then copper(I) chloride (0.353g) was added. Additional sulfur
dioxide was bubbled through the solution until a fine suspension was obtained. The mixture was




6-yl)-2-{[ (I S)-2-hydroxy-I|-phenyl ethyl]am no}ethanol_(710 WO 0196278)
in chloroform (10nl) was treated at 20C with sodi um#3 or ohydri de
(866nmg) and stirred under 10 nitrogen for 2 days. The m xture was dil uted
with ethyl acetate and aqueous sodi um bi carbonate solution. The organic
phase was separated and washed wi th sodi um bi carbonate sol ution, brine,
dried and purified on a silica Bond El ut fﬁartri dge (10g) eluting with

di chl oronet hane, diethyl ether and final y ethyl acetate to give the title

goﬂog?g g?%%g%} t2 SL(g'}u/%d ‘E—er'ﬁéfag poﬁ nE%;\\ér?th the lazg':%t?mgmggparedla%ove After

3- benzodi oxi*Hri8e 9 r?°'2 temRgragure ky Hl quKquQSWQS addgd r Theixture. was exsyacted ith egier no)
hexvl | ol but {100my)and the coganicqrhess Whshad with NaHES; glwtipa(Bd 00re]) dipnvestdn GHdmy);, mi | ar
to those degfiéd 0 ? a@(ébﬁi@énﬂaﬂed VTI'le resﬁlg\ﬁs Bibsotved RITAF ¢0nil) #)0°C and aqueous

Chydr ooomt @@;ﬂi i e%“fﬁ’rﬂ% SadUC MRS g IS D o
3-{4-[(6-{[ Hwatemoﬂmﬁ Benoreeniorhase was yasber wighfrine ey 1 [ (1

S) - 2- hydr oxyri¢d (%04) and concentrated. The residue was purified by chromatography using
phenyl et hyl pytohecahbEXgAg (<Y kifer B: 1) E%bﬂab@{méh&%%d&aﬁ&ﬂﬁm@ redidie

hydr ogenat e I 60 over 4h and
t%en ; er 1%‘%13 °é‘ﬁ‘%%g'@q#f§'gg€§%)"ﬂ%‘%;§° E’? a f@%%@()hsﬁ) Eenorr\!;)ed by

filtralion and washed W|th et hanol The flltrate was concentrated and then
applied to & A PIOR)-D{ 2,200 4 enzodi Bioxagedid _
ammoni a in h bui:ln ﬁ,béﬁzaﬁsu]mmmmere concent rated and purified

by 30 chr onisisieaRnsAR nidhiREGRiIAAG 1iofd debdrbflf @E&z&}glgﬁ %ﬁﬁ% STSMED,

di chl or onet hane met hanol - 2M amoni a1 n net hano to gi

compoupd (1_] LCIVBRT234mnES+ve495 Mt Exanpl e 41:

3- EFU‘EEO- (5- 1) (A [(GRpTN2.2 'uu ethylxAlH-B3-banzn ( 1.. 32 rrPB-oxazohdm-B-
(‘hydr oxv et Hijhexyl hoxg)bufyé dfisiy lthexvl but vl ) benzenesul f onam de i)

3- Fl uor o- 5- aaﬁgm%mﬁﬂ Suble 55 an@impbh WitE ESSvOSRI MO
9623783) was added to a stirred m xture of concentrated hydrochl oric acid

(4rml) and Wat

GI aci aI acetlc aci d (8ml was added and the reaction
imethyl-4-13-henzod p¥bh2- (0.99g) in water (8nl)

was aéfed divdrox; ' brbperasufmabibween - 5C and - 2C,

After the adﬁupwp@eduﬁﬁgﬁ:@ﬁ%ﬁ:ﬁuﬂ@mo&%&hwﬁn\ﬁ&nﬁ&'1 i, @8+ O353R, 1 n the

meanti ne gl aci aI acetlc acid (20m) was saturated With sulfur d| OXI de gas

for 0.25h, chl ori de (0 3539) was added. Additional sulfur

di oxi de wasDE , AR hZnldydrexvod-[4chydrduy3 a f| ne suspensi on was

obt ai ned. THE Qi ipo)? printsplfor@maded t hen treated

portidw s avasnptdpafbd!l &sxﬁk aamﬁuslsimmkd ﬂaéﬁ’e@@s%h&éﬁ :ﬂbﬁéﬁﬁ‘ple 3¢ Vie'LCMS RTE2 5@m@d, r oom

tenperatur%g‘.,.%sﬂa(hﬂb@e (50g) was added. The m xture was extracted Wi th

et her

Example 42: 5-(4-{[6-( {(2R)-2-Hydroxy-2-[4-hydroxy-3-
30 {hydroxymethyl)phenyljethyl}amino)hexylloxy} butyl)-3-triflucromethylbenzenesulfonamide

i)_3-Bromo-5-trifluorome: zenesulfonamide
was prgpared using methods similar to those described in Example i. ES-ve 302,304 (M-H)

35 []hexyl}oxy)but-1-ynyll-5-{triflucromethyl)benzenesulfonamide
was prepared using methods similar to those described in Example 6 i. ES+ve 625 (MH)"

yllbexyl}oxy)butyl]-5-triflugromethylbenzenesuifonamide

40 Was prcparet_i using methods similar to those described in Example 1 viii. ES+ve 629 (MH)"

iv) 3-{4-[(6-{[(2R)-2-(2.2-Dimethyl-4H-1 3-benzodioxin-6-y1)-2-

hydroxyethyl]amino } hexylJoxv]butyl}-5-(trifluoromethy!}benzenesulfonamide



(100m ) and the organic phases washed with NaHCO3 sol ution (ﬁgé?Orﬂ) t hen
water (100m ), dried (MgJSO4) and concentrated. The r di ssol ved
in THE (30ml) at OC and aqueous 5 anmonia (0.880; 5m ) was added. After
stirring at roomtenperature the mxture was partitioned between EtCAc
(100m ) and water (100m ). The organi c phase was washed with brine (50m),
dried (MgSOX) and concentrated. The resi dgze was purified by chromatography
usi ng cycl ohexane-EtOAc (5: 1 then 3:1). Evaporation of the fractions and
‘triturationyg sedah EQintisl] khesive dos (merypound
0. BoGa) ESW%&%E% L%mg ojc_%’kuﬁ?laﬁ%%dl@@é’s@ﬂ kil (e
[4-((6-1(5R)-5- (2 2- Di net hyl - 4H—1 3-benzodi oxi n- 6-yl) - 2- oxo- |

3- oxazol i di M@%&WMM -5- f | uor obenzenesul f onai de was
prepared us' xprhéthgliphei 3 [ peitoxs kb y nZe 1
575 ' us: ng methods snmllar to those descnbed in Example 36 vii. LCMS RT"'Z 57 min,
3- 14 ({6 1(%@5‘, 42 K1 rret hyl - 4H 1. 3- benzodi oxi n-6-vl ) - 2- oxo- |

3-oxazol i di n- Ig | } oxy) butyl]-5-fl uorobenzenesul f bnam de was prepared

d

using nethods simlar to those described in Exanple | viii. EStve 579 (MVH)'
iv) 3- {4-1(6- {1(2R) 2 (2.2-Di met hyl - 4H 1 3- benzodi oxi n-6-yl }2- 20
hydroxvet hy ekah |9Q3 b oKYR 2 Hy Bn}ox ofhhodeRenzenesul fonam’ de was prepared
\Lll)SIQ)g UE)II:IS 0 ul _U\t -j_[j-f_'\'-l '.. quu}ﬁfl:r &Sﬂl%ﬁe%téml

= EH A Y Ul OXY [ ar O -o-
(hvdr oxvret r E u:&-ﬁ“ﬂ;, M A xyI oxxv} butyl)benzenesul f onan de 25

was prepar ewaamcmgdmwmmmmylawn@ 3033834 L) usinganethpdEsimiler te tyge v |

LCVMB RT=2. S5@estribad in Bxamipte 4 I(MRTE)@WBI 42: 544-{
[ 6- ({(2R) - 2- Hydr oxy- 244 hvdroxy-3 30 (h
) h

ydr ox t hyl,
Ifonaﬁg L WS s (e WA PeEpar ed using
nmet hods si ge | . ES-ve 302 304(MH) -

4 (6-1(5R)- Eas(p?epareﬂnmgwwﬁszmammwemrﬁsmpwmncmsza'ﬁyeazsemd| n- 3-
35 | hexyl }oxv)but-1-ynnyll-5-(trifluoronethvl)benzenesul fonam de was

et vIbenzenesu

prepar ed ysnﬂgﬁnaﬁlﬂw?ﬂarss B 3 ES+ve 6|25
R ‘ = . =0-, - 2-0XO0-
3 oxa%%l i di yihe pyas prepared HyPBRARRIFSEUN Srlfiede 40

was prepar edbsuﬂmﬂm Eﬂihiptedsv:ﬁlmmaRTMB Bmmhe described in Exanple | viii.
ES+ve 629 (MH)' iv) 3-(4-1(6- 11(2R) 2- (2. 2- Dlrrethyl 4H 1

3- benzodi ox|j 1) 524

roxyet hyl | a
June 2005 6XHER ; p namis
Exanpt® | IWaspE@mduﬁﬁﬁm@ﬂn’bﬂs smﬂ]ariie ﬂ'lése(t{eﬁerib&d i‘nmxaﬁpld\ldxdmsm4=h7ﬂmy 3

v) 3-(4- 2R )-2-Hydroxy-2-[4-hydroxy-3-

hydroxymethy{phenvllethyl }amino)hexylJoxy} butyl)-S-methylbenzenesuifonamide

was prepared using methods similar to those described in Example 1 x. LCMS RT = 2.43 min,
30 ES +ve 509 (MH")

Example 44: N-{[3-(4-{{6{{(2R)-2-Hvdroxy-2-[4-hydroxy-3-
hydroxymethyl)phenyllethyl} amino)hexylloxy} butyllphenyl]sulfonyl
35 glycine acetate
MN-[(3-Todophenyl)sulfonyl]glycinamide
(3-Todophenyl)sulphony] chloride (0.303g) was stirred with glycinamide hydrochloride (0.122g)
and diisopropylethylamine (0.3ml) in DMF (4ml) at 21°for 24h. The mixture was evaporated to
dryness and applied to a silica Bond Elut Cartridge (10g). The cartridge was eluted with CH,Ch,
40 Et,0 and EtOAc. This gave the title compound (0.146g), LCMS RT=2.36min, ES+ve 341
(MH)"



(hydroxymet hyl ) phenvl I ethyl | am no)hexylloxv | butyl z-5- é tri fl uor onet hvl
| benzenesul fonam de 5 was prepared using nethods si € ose

described in Exanple 36 vii. LCM5 RT=2.57 mn, ES+ve 563 (MH)" Exanple 43:
-3-(4-{f6-(i (2R)-2-Hvdroxy-2-14- hydroxy-3 10

(hvdroxvnet hyl ) phenvl | et hyl ) am no) hexyl | I oxvl but yl | - 5- met hyl benzenesul f onam
i de acetate i13-Bronp-5-nethyl benzenesukgonam de was prepared from

3- br ono- 5- net hyl ani I [ ne (EP303387A1) using met hods simlar to those
described i@ ) : ! b AL 8824 5- (2
2-Dirrethy|-. X XO- 1. .. D‘W—B'__

yl I hexyl } oxryse SHE ST was prepared using
met hods si rw#saarcpwdmnosmethedwmﬂmo thoseﬁn@nmmdellvv ILICMS RIS - 26mie; ES+xe 6} n
iii) 3-f4-((MH)(5R) -5-(2

2- Di hyl - 4H 1, 3- benzod| oXi n- 6-vh- 2- oxo-1. 3-oxazolidin-3 20 ly

| hexyl oxy)b , ; _, e J [ , > | H‘m‘a&pods
simlar to YHose=lgedey ' SRpT €~ 1=Vt -1 R o )
3-{4-F(6- (¥ihe B pEICUR zod|OX|n6yI)
hydr oxyet hyb{ra]s@mpma uh&g(mbt)aedydnbilﬁryd» mbse-lﬁﬁmﬁm«/l i1 Zevi® B3 .23main] BR+v25 184S
prepared ugMig*methods simlar to those described in Exanple | ix. LCMS RT
= 2. 73 mn v) 344-f f6 (((2R) 2-Hydroxy 2-f4-hydroxy-3

(hvdroxvrret I\ ohenvllethyl . L.

wes prepared using
i LCMSRT 2.43 mn, 30

ES +ve 509 Eﬁdﬂnhgeméd’mdsl\&nﬁuua%tc(tﬁoé‘ef‘ﬁﬂ{aﬁx{p?& XA MY RIEY TG AESHI503Y - 3-
(‘hvdr oxvrnet )phenvl l'et hvl | am no) hexyl | oxvl butyl | phenyllsulfonvl} 35
gam ng. acet'ate M f(3-1odophenyl)sul fonyllgivei nam de

(3-1 odbphenyl ) sul phonyl chI ori de (0 303g) was stirred with glyci nam de
hydr ochl or iyd¥-{]3 2RA myfyl ami ne (0.3nl) in DVP (4m) at
21 for 24h.(hyidas oxdyDbutel iphBreaBulfndl) AlREihe &dtated a Silica

Bond El ut AR 2 i Et 20
and Et o‘f\c fepétdfuling i %SFE*‘E‘S%%%S&@%W 6 3 HERS Bposfife Bsdve 843, €1 20
341 une 2005 63 5 10 15 20

il 13 [4 ({6-[(5R)-5-(2.2-Di met hyl - 4H- 1

3- benzodi O)ﬂxampleyds) 3-%4 ?I)&«({JZI&Z% roxv-2qj4ri'w§roxv-3-
hydroxymethvi)phenvllethyl} amino)hexylJoxy}butyllbenzenesulfonamide

i) 6-Bromohexyl but-3-ynvl ether

A mixture of 50% w/v aqueous sodium hydroxide (2500ml), 1,6-dibromohexane (2610g) and

25 tetra-butylammonium bromide (25g) was warmed to 50°C, with stirring. But-3-yn-1-ol (500g)
was then added to the reaction mixture at such a rate as to ensure the content’s temperature did

" not exceed 65°C. The reaction was left at 50°C overnight before being cooled to room

temperature. Tert-butyl methy! ether (2500ml) and brine (2000ml) was added to the cooled
mixture and the layers allowed to separate. The ethereal layer was washed with water

30 (2x2000ml), brine (1x2000ml), and then dried over anhydrous MgSO,. The solution was filtered
and concentrated under reduced pressure to give crude product as a liquid. This was further
purified by fractional distillation using a 60cm vacuum jacketed Vigreux column at ca. 0.5mbar.
The product was obtained in the fraction which boiled at 92-98°C, to give the title compoind
(518g), LCRT =6.16, 6 (CDCl3) 3.55(2H, t, J 6.9Hz), 3.46 (2H, t, J 6.9Hz), 3.41 (2H, t,]

35 6.9Hz), 2.46 (2H, dt, ] 2.5, 6.9Hz), 1.98 (1H, t, ] 2.5Hz), 1.86 (2H, m), 1.59 (2H, m), 1.46 (2H,
m), 1.38 (2H, m).

(ii) 3-{4-[(6-Bromohexyloxy]but-1-ynyl} benzenesulfonamide
A mixture of 3-bromo-benzenesulfonamide (625g), 6-bromohexyl but-3-ynyl ether (850.1g),
bis(triphenylphosphine)palladium (II) chloride (62.5g), triphenylphosphine (18.1g) and

40 triethylamine (536.3g) in tetrahydrofuran (6250mi) was stirred under an atmosphere of nitrogen




yl Il hexyl } oxy)but-1-ynyllnhenyl } sulfonyl)glyc i | de i%prepared
using nmethods simlar to those in Exanple 1 vii LCVS n ES+ve 614
(M) + 1ii) N2-({3-14-({6-[(5R)-5-(2 2-Dinmet hvl -4H 1

3- benzodi oxi n-6-yl)-2-o0xo0-1.3-0oxazolidin-3- yl | hexyl } oxylbutyllphenyl)
sul fonvl ) gl yci nam de was prepared using nmethods simlar to those in Exanple
| viii LCMB RT=3.23nin, ES+ve 618 (MH)+g4v) N-[(3- {4-1(6-{

[ (2R) - 2- (2. 2- Di net hyl - 4H 1. 3- benzodi oxi n-6-vl ) - 2-

hvdr oxyet hy no} hexvl }.0x \ohenv

usi ng net ho%§%n7"fﬂs gPPR%h? f%%dblﬁﬂ%xﬁﬁ'g\m }’?&Ew@%ﬁl\égﬁfﬁ%ﬁfm Ave eﬁgS
()+ v) N-{1tmated sq JECFpran. Thefeartiop mistuemasjbimsey pe

(hydr oxy met thydupipiaeiropt sl ipad ﬂ@ﬂﬁg)o)’hnepaﬁfwas»}amwﬂhpﬂénwaﬂ tetraliydrofurpp (vl e
acetate Wasmiartmamm iu6ien theA bshdent@tediuhddr rédacédessure b givedideprodust LCVG

RT=238 in, 2&%2/ ? a35a5\)3 F‘gg 3. Egﬁ{'{%sepé.frﬁed By {iftoratography (7kg silica) eluting with 5:1

16- ({(

(hvdroxvrret'l’i’\‘}']o B'Hé I Yﬁ’ﬁt?tﬁ WMB&}#IPS%))’“’BWe)m)ﬁg‘fﬁaé?‘lt@%‘iefdbe%Henl de

(i) 6- Br onpiveseoknd{832.9) pngn oib LERT A 50min, p EDMS 05 AIM I Hetleb T8I Hoifum

By dr _0>O<| I d?z(?mn‘ﬁ 36 (213, fm) 1.4 @ADAR $F3HACLO.6Hz 0849 (25 t,tJE&.GHz) uualzxi(zgggb ;n um
rom de \ t myn- -0 g) was
t hen addedS?%H%y’?lngérI@ggg?gFr@nfqggrdeﬁ l{?) Zta?: %Q\?)a% gsjg to ensure t he
conten®'s tenperature did not exceed 65C. The reaction was |eft at 50C
over ni ght before bei ng cool ed to room telrrperature Tert-butyl nethyl ether

(2500mL) arféilg £6-Bromania gy §oled m xture and the |ayers

(2x2000m) , SFF ﬁ@t OSSO e{-ixaﬂi i am f"ia%ﬁﬁ“ %ﬁ@@%‘
sol ution weith 4°F"t’9é?de‘i!m°8ﬁ‘d3 htdpRm ?E@S’aﬂﬁﬂ °5|P9‘$
crude produdCelie. Thé fileripadd wahwashedwith IM$ E@K)Ombund ﬂlleéidtrabglﬂ‘#nsfmcd torsal

di sti{4 ati qfydreg eﬁqo@véﬁms«%mumoa@h%ea (34001, Uﬁﬂ%ﬁhﬁﬂﬁvaahddéaan&h5ﬂbar

The product obt ain AP t
the title cow?lg"md&Iijl %”fggb" r[f'% e?ié %%r{;%ﬁﬁoﬁéﬁ?@efo &Hz)
3.46 (2H, tmix “BWM filtprég thropgh a ghort concente erfpduced

6. 9Hz), 1.98giveHe tirle camﬁamwg)lasaeol(dam&rms,ma BMBO) 7.65 3 H, 5, 1@4@@
m, 1.38 (2ly9nHz), Gl47)1H, m), 7.42 (1H, m),731(2H,s),350(2H t,169Hz),334(4H,m),265

g E)foéln%%g:]ggﬁggﬁ#%)?%gmw %E‘%’dzhgﬁ@, @e(?]ek but- -yng}ﬁg%i?]er)oz 850.1 g),

bi s(tri phenyl phosphl ne) pal | adl um (11) chlori de (62.59g), triphenyl phosphi ne
(18.1g9) ang; ( LRdddf an (6250n) was

1V
stirred unde 64

URETTERY

A solution R-diphenylprolinol (75mg) in THF (2ml) was treated with borane-THF (1M, 20.5ml)
over 20 min at 20°C under nitrogen. After the addition was complete the solution was kept

25 between 30 and 35°C for 1h and then cooled in ice and 2-bromo-1-(2,2-dimethyl-4H-1,3-
benzodioxin-6-yl)ethanone (DE3513885) (3.9g) in THF (10ml) was added over 1.5h keeping the
temperature below 5°C. The mixture was stirred under nitrogen for a further 0.5h and then
methanol (4ml) was added at 0°C. The solvent was removed under reduced pressure and the
residue was purified by chromatography on flash silica gel eluting with ethyl acetate-

30 cyclohexane (1:4) to give the fitle compound (3.31g) & (CDClL;) 7.15 (1H, dd, J 8,2 Hz), 7.03
(1H, br s), 6.82 (1H, d, ] 8 Hz), 4.85 (3H, s and m), 3.61 (1H, dd, J 10, 4 Hz), 3.50 (1H, dd, J 10,
9 Hz), 1.54 (6H, s).

R)-2-Bromo-1-(2 2-dimethyl-4H-1,3-benzodioxin thylJoxy}(triethyl}silan
35 Triethylsilyl chloride (205g) was added dropwise to a stirred mixture of (1R)-2-Bromo-1-(2,2-
dimethyl-4H-1,3-benzodioxin-6-yl)ethanol (350g) and imidazole (108.5g) in DMF (875ml) at
5°C. Upon complete addition the mixture was warmed to 15°C and stirred, at this temperature
for 1 h. N-hexane (3500ml) was then added to the mixture which was washed with water




for 20 mns. Copper (1) iodide (12.5g) was then added Eo gi v& E dar k

red/ brown m xture that was heated to 50C for 23h. T m xture was
then cooled to roomtenperature and filtered through a short silica pad
(1000g). The pad was washed with additional tetrahydrofuran (15.6L) and
the resulting solution then concentrated under reduced pressure to give
crude product 5 (1382g) as a viscous oil .gThis was purified by

chromat ography (7kg silica) eluting with 5:1 petroleumether:ethyl acetate

fol I owed b frol h t tate d
(532 05 aCaLTsohD: e ShE 3e i dhén of af%n@&oa%&sgbv%f r&&m%f‘tmﬂ B;@”F?‘é” q,
J 7.6Hz), sonseptratefiundgy redycedpressure to givethe arlexmponnd (488 6$)®aarqzlah RUF (2H,

, J 6. 6Hz) 7.9Bnia28 ((MMS01ds) 3.18 GLH5 Mz) 8.2H2)6B1E @H, s) 6.79 (161, 6HA)2H2), 4783 (1 BHm).m)

t
1.50 (2H, m78 4, e¥hiz)M .55 &8r, M) 1.45 (6H, s), 0.84 (9H, 1, J 8.1Hz), 0.51 (6H,
3-{4-[(6- Brormglztla-gvl )oxvl)but vﬂl g{?zene(SuT TJonang et 2), (6H, m).

3-{4-[§6- Bronohexyl ) oxy] but -1 -ynyl } benzenesul fonam de (627g) in I M
(190(hml) was stirred wth activated charcoal (314g) at roomtenperature
for 2h and then fvi)l t er en-be 2R)-B -8 1-4 )34 3Gehiddidxinigy@)Pi | t er pad was
washed Withﬁ@i@ﬁ::kﬂﬁﬁﬁlﬁﬁ@;ﬁ&@lin%he filtrate transferred to a 15 hydrogenation
vessel . 5% Pratinum on arcoal (520.1g, -500/6 water) was added and the
reaction m'Ahuxt&reMﬂ(lMQBmiﬂoFr-@;Q—&ﬂdﬂiyl-aﬁ-léBt-lIi&&ﬂIlitﬁireﬁ—Of hydrogen (0.2 bar)
?Jtel |2t0 N L(r)urj II atrI gﬂaﬂ?ﬁ\!g%r 2) hce rﬂe’ﬁsﬁigzﬁlbrﬂpp%te thgqﬁlﬁﬁcﬁﬁgund
(499g a?‘?& Ea»g{h EE" ove Iggéeﬂg %N% é} ?o%éjtt) tem erat?r%aﬂ d,
Jo. 2Hz) 7(15197“' anq dicthyt °¢ler4(22?°m ) addpd. Thedayersppere separated 5@ oqtheres] laYSf W2y ) |
3.34 (4H, nv)rqsh@iw saf@atéanrfionigm cﬂloﬂddisldkz)apn OCxF@n({I} kturated sclliiiPbic&bbnatg , 1. 49
(4H, m, l?szluﬁaﬂzwﬂﬂ aid then britd (200m]). (THE)soleXidn was dried over anhydrous Na2,S0, before

2- Bron- 1- (i ¥n %'Elaé ﬁd s Qi S0 Bive e 1R Lhmbbund
S0 5 ”y'o%'?;% i%m fz%@lzm@e?g%ﬁ %ﬁ@ﬁ%ﬂ%@féag%ﬁ@%%@%| ot e

the sol uti d¥. m 4('5;121'1233 468 (Mo m), 30734 2H, 9570 (BH, in)) 146 6H,Is%19.79 (I ou), 0d4i ce
and 2- br ongéH; R, 2- di met hyl - 4H 1, 3- benzodi oxi n-6-yl ) et hanone (DE3513885)
(3.99) in THE (10m ) was added over 1.5h keeping the tenperature bel ow 5C
The m xture was stirred under nitrogen for a further 0.5h and then

met hanol (4u1. d under reduced
pressure and F A flash silica

gel guti ng‘eﬂ«hﬁu@lﬁﬁrﬁé’ﬂmrﬁ%&ﬁdﬁ 3.‘911 C ' ' ptvﬁse b ¥ GtirkedSofutibh 6F

SO br ey, s B {@%ﬁ%ﬂgﬁ% °’§rﬁzﬁ&¥ﬁﬁﬁﬂw‘%hxxl=ﬂm}amé"%o (s
H dd, 3 1612 93)Hz1)“HF W“EWP?‘PH%MW@HWW@MW

3- benzodi oxhlnteﬁ:pymwetfwlﬂmnw&oterwaérmm%ﬂ) wasrnddél> The reeidlting smﬁ}y\bas(ﬂllumﬂl de
<(:| .222?) nas mmymem%g@m) &cﬁl&wdr ﬁﬁgfmaiét%%vaﬁfed (ﬂtﬁ?)wa%? 5@ m(d?tg&)e -
DVF 75%'(‘5013113)1% %&%&eﬂ °"‘F% ol Merschy” HhEtesiilith B L 68 fieteldd 09150
and st i rrea°"°a? jug %ré?fb'e%ﬂr&ﬁswtqswem# w@%mﬁ@?@em;lwy #B%T added
to the nixtagive hitithcompound(Idgics wistlid, WERIT= 234ndinn@(CIKIDH 7.31 (5H, m), 7.09

(IH, d, J 8Hz), 6.98 (1H, 5), 6.77 (1H, d J 8Hz), 4.82 (2H, s), 4.63 (1H, m), 3.83 (2H, d, ] 4Hz),

2.80 (2H, m), 1.52 (6H, s).

30.

hydroxyethyllaminoYhex I xy]butyl} benzenesulfonamide

A stirred mixture of 3-{4-[(6-bromohexyl)oxy]butyl} benzenesulfonamide (11.1g), (1R)-2-
(benzylamino)-1-(2,2-dimethyl-4 H-1,3-benzodioxin-6-yl)ethanol (9g) and diisopropy!
35 ethylamine (8.9ml) in acetonitrile (28ml) was heated at reflux for 18h. The resulting mixture
was cooled to room temperature, diluted with diethyl ether (250ml) and washed with water
(2x100ml) and brine (100m!) before being dried over anhydrous Na,SO,. The suspension was
filtered and concentrated under reduced pressure to give the title compound (20g) as an oil. LC
RT =4.68min, § (CDCl;) 7.70 (2H, m), 7.38 (2H, m), 7.29 (5H, m), 7.02 (1H, d, J 8.3Hz), 6.91



65 (3x1750m ). The organic | ayer was dried over anhygrous Vi/gﬁ& bef ore

being filtered and concentrated under reduced press the title
conmpound (488.6g) as an oil, LC RT = 7.97m n, 5( DVSO 45)

7.18(1H,d, J8. 2Hz), 7. 10(I H,s), 6. 75(iH,d,J8. 2Hz),4.83(1H M, 4.78 (214, d, J
6.9Hz), 3.55 (2H, m, 1.45 (6H, s), 0.84 (9H, t, J Miz), 0.51 (6H m. 5 NO
N- benzvl - N-f (2R) - 2- (2. 2-di et hyl - 4H 1. 3- bggndi oxi n-6-yl)-2- 1(triethvlsi
IyI)ovaethyI}amne A m xture of

{[(1R)-2-Br
yl)ethyl] ox% i’l et ﬁé;% ﬁ;% ?g%ﬁj %ila?%gﬁ’z'gj’(b%glen’(@’fafﬁ% SH m)f??@, Qxane
(650m) was® Himhééé 9 (3H 02 gkt 15 #ﬁ'l(t]

then cooled to roomtenperature and wat er (150rr1) and di et hyl et her

(1200nl) added. The | ayers were separated and the ethereal |ayer was

washed w t h{igpd-(i- ft ge,@ ' gk Ldéh okyBi on (3x600m ), saturated

sodi ungbi ca ) . . Tl ql) . The sol ution
was dmsed og% i Y g ﬁ%‘ﬁ"gggln concent r at ed
under reducHgIdrpclﬂaﬁurcm (angllmwhhajdbdti}opwﬁemstiﬁddédlﬁ&ngg)s -{dag(@n 15 oil, LC

_)[-IIJ

= 5. 20M fpep )2-dinfethyl-PHL1, 38enzddidkn-6- ’ 8.7Hz), 6.86 (1H, S)’
(6238 E‘r)lH d%r?@%}fggﬁﬁ@ @ﬁ{é&ﬁ%u ggr@elzﬁlﬁ gglj’e@g) 3 7301((%_6ml§;1 0°C. - 70

(1 M 2- ( BenZYpamsomy)ete addjtion thei wturwamtmre@at@eﬁ Fod hcbﬁfpmlsmsla}lew%mm@
Tet r abdt y| amomnerperdtineo A ;dﬁ:c(nﬁ(minm of th/etihanol Way remsechmdadedhca@pveseretand the

|S\1E 'bfeggsl SOl {dinafiheGh xtu tedthhztll'll_ llacgtate (250ml). The mixture was then washed | silyl
) oxy] et hyl gtgrrpﬂ)l%@ml Nﬂgf b‘fﬁﬁof‘gﬁ&ﬁﬁ ggdoog@ ‘"‘63’5‘# I(?é?fb&?é e‘EfHY i on
the reacti l%%wbvdm@ dhp saspensionvrps Siltered pndrcapepntratedpndersedieed of or o

wat er ( 600npr¢ssm$o gislelthe ritld bompopsdi( 16g)as anloilr L;Z RiBs 4 02int 8 (DM&DOed) @161 Hy,l

et her1§500n4))7 g)l’cemqlx dTmsﬁzA),lnsaézﬁ,m@sr hiel), wig mmmaem)
and brine gq% ﬁzgl?@%o({lﬁ ?59&6)0'53?21}?" 4, EE{XdDOEﬁs svﬁze:s 61

esul ting Yy réssure to
give a sol K&HMP c"h'i‘*v(aé t § 6-8HP)a3 -2 (2N 1 GRHZH fb(aw mbtzﬁsr(mtra) 135&%@ title
conmpound ( 706} (2&s m), 15 (RH, m), C.3RT4H, 8), B4G(4H, nf). (CDCl 3) 7. 31 (5H m, 7.09
(IH, d, J 8Hz), 6.98 (1H, s), 6.77 (1H, d J 8Hz), 4.82 (2H, s), 4.63 (1H,
m, 383(2H d J4Hz) 280(2H m, 152(6H s). 30 (viii) 3-14-1(6-

{ Benzyp ( (2R n-6-yl)-2-

: -[4 FOXY
2}/dgo?ief ? lmmﬂm”a s ‘. fonam de A stirred mxture

3 ARORANMIge)  (1R) - 2-

(benzyi gmr!mi’&fc(( S\t M.tmg %mwggm (ﬁﬂl and
B he s D anhet s e i ey

di luted wi tiM n Mmlx@mws s{rngwmyr smicnéa Whe wsukmgequspepgmwesﬁ l}er@nd
bri n | 00nhrpughed plogof@dlicowhich wak therewashedwill IMS (I0RAHOThe dhmbisedspahimpon vas

were concentrated under reduced pressure to give the title compound (12.8g) as an oil, LCRT =
3.51min, 3 (CD;OD) 7.64 (1H, s), 7.61 (1H, m), 7.33 (2H, m), 7.20 (1H, s), 7.01 (1H, dd, J 2.2,
8.2Hz), 6.65 (1H, d, ) 8.2Hz), 4.61 (1H, m), 4.54 (2H, s), 3.33 (4H, m), 2.72 (2H, m) 2.63 (2H,
m), 2.57 (2H, m) 1.62 (2H, m), 1.46 (6H, m), 1.27 (4H, m).

30

Example 46

The following salts of the compound of Example 45 were prepared as described below.
i) Cinnamate Salt
Cinnamic acid (0.3g) was added to a solution of 3-(4-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-

35 (hydroxymethyl)phenyl]ethyl}amino)hexyl]oxy}butyl)benzenesulfonamide (1.0g) in methanol
{5ml} at room temperature. The solution was stirred for 5 minutes before being concentrated
under reduced pressure to give a pale yellow gum. Water (10m!) was added to the gum and the
reulting suspension stirred at room temperature for 24h. The suspension was then filtered to give
the title compound as a white solid (0.72g), which was then recrystallised from ethanol (Sml) to



filtered and concentrated under reduced pressure to 'A/ th 1t ] e conpound
(20g) as an oil. LC RT = 4.68nin, 8 (CDCL3) 7.70 (2M, Ne2<82 (2H, m,

7.29 (SH, m, 7.02 (1 H d, J 8.3Hz), 6.91 24 June 2005 66 (117, s), 6."3

(IH, d, J 8.3Hz), 4.79 (2H, s), 4.53 (IN, n), 3.87 (1H, m, 3.40 (5H m,

2.69 (2H, t, J 7.2Hz), 2.54 (2H, M, 2.43 (2H, M, 1.70 (2H, m, 1.60 (2H,
m, 1.51 (1 OH m, 1.25 (4H, m) (ix) 67

3-(4-ff6-Benzyl f (2R)-2- hvdroxy-2-f4-hvdroxy-3 5 flj XLroxy-m.

hvl') ohenyl ] gélﬁgf»é ﬂﬂ?“f%"’(): B% 'fscl ”9)0'7971 dt!@@/*?J}& ic
d (80n 4-
sci o Com e b naazrg LAt
hydr oxyet hy 823}, RdP K Ex\A, I b@(ﬂ{@u‘ﬁ $3 glllbhﬂi,éﬁ& BJSH@};&J‘W R4 (4}115 )y hi¢GH,
(100m ) at @&f)2.99\¢em); 069 (2H, e, JarsHz) il 68 (AMen)Ti .35 (I m)pIS3SUH med at 5C for |

h befome being allowed to warmto 10 roomtenperature. A portion (50m) of
t he et hanol ,) und | reduced pressure and the remai ni ng m xture

was di |l ut ediy U ctare. (. Xt ur t en vvas ed with
water (I COWG Prgses - rﬂbrcr @gﬁ%&r 9 n e
(100m ) bef 8? _' ARG ORG SEDsGiRk 7535
filtered anffth PrL%) 1%%5&”&@&%7 (g d.go) & 19 G1Hy i"!r/-e8 H@@ad J
conpodﬁd (16%&%@ 7§H%ﬂr-‘8%@m88{w o069, (2H, )u\,@d%wé 11’52'@1“1}? 9% GHs) |
7.65 (1H, 2766 2H (Y 17.5H2) 136594Hrm), 1.5 (4, mp 134 (H, m). 27 (8H, rr) 6.94 (IH,
dd, J 8.2Hz), 6.67 (1H, d, J 8.2Hz), 4.92 (1H, t, J 5.7Hz), 4.67 (1H, s),

4.56 (1H, ), 4.45 (2H, d, J57Hz) 3.61 (2H m), 3.34 (2H, t, J 6.3H).
3.28 (2H, tgi,6 t(2H ,250(2H ,239 2Hr‘r) 1. 61 (2H,

IT) 1.1 0 (2 n '..Y _;":"7I abo |n I I gave

[6-(1(2R) - 2"5)2 nd Vyhl{ @' %ﬁ’ Eéﬁg‘iﬂ?gg&

am no) hexvl % 5 tgld‘ REN ﬁh écl}ied to
g l'%] \ m%%se(%ye'hesul f onam

a sol ution
z e@= gen for 6h. The

N. 1)
't (350 b

resuI ng suspensi on was f||tered 25 through a pI ug of CeIrte whi ch was
t hen washed with I M5 (160m.). The conbi ned washi ngs were concentrated
under reducgy hedldcetaleBafli V€ the title conpound (12.8g) as an oil, LC RT

s), 7.01 ( Mﬂ%aés "ﬁ“ Hllafs%:&?zﬁﬁgémédjabbv%lagmrﬁ %Eihaz%éré@e( 1H,
4,54 98H Sa-g?f &ﬁﬂnd)tf%z(?ﬁ@r-z ot &gf{ﬂ ,}HH 4 162
r153’;?;(5 Sl%'(

EﬁH n, 1n§ ;azw 5@%%}@)LSOHS oft
e conpou [ nnamat e
Salt G nnam?: aci d %I 5%?2%@53 0 a s

3-(4-{[6{{(2R) - 2- Hydroxy 2- [ 4- hydroxy-3- 35
(hydr oxymet m no) hexyl ] oxy) butyl ) benzenesul f onam de (1. Qg)
i n~ met¥anol Was prepared usmg methods similar to those quoted above, isolation from methanol/water gave

the title compound as a white solid mp 110-113°C, § (CD,OD) 7.73 (1H, s), 7.71 (1H, d, J
7.5Hz), 7.39 (6H, m), 7.16 (3H, m), 6.78 (1H, d, ] 8.2Hz), 6.45 (1H, d, J 15.7Hz), 4.88 (1H, dd, J
3.8, 10.0Hz), 4.65 (2H, s), 3.40 (4H, m), 3.10 (2H, m) 2.99 (2H, m), 2.68 (2H, t, ] 7.5Hz) 2.31
(3H, s), 1.68 (4H, m), 1.55 (4H, m), 1.39 (4H, m).
35
(vi) 4-Methoxy Cinnamate salt
Was prepared using methods similar to those quoted above, isolation from methanol/water gave
the title compound as a white solid mp 115-118°C, & (CD,0D) 7.73 (1H,5), 7.71 (1H, d,J
6.9Hz), 7.40 (SH, m), 7.35 (1H, 5), 7.16 (1H, d, J 8.2Hz), 6.89 (2H, d, J 8.8Hz) 6.78 (1H, d, )
40 8.8Hz), 6.37 (1H, d, J 16.4Hz), 4.88 (1H, dd, J 3.2, 10.0Hz), 4.65 (2H, s), 3.78 (3H, 5), 3.40 (4H,
m), 3.10 (2H, m) 2.99 (2H, m), 2.68 (2H, t, J 7.5Hz) 1.68 (4H, m), 1.55 (4H, m), 1.39 (4H, m).

(vii) 3-(2-Naphthalenyl)-2-propanoate Salt

Was prepared using methods similar to those quoted above, isolation from methanol/water gave
45 the title compound as a white solid mp 139-144°C, & (CD;OD) 7.91 (1H, s), 7.83 (3H, m), 7.72
(3H, m), 7.59 (1H, d, T 15.7Hz), 7.47 (2H, m), 7.41 (2H, m), 7.34 (1H, s), 7.16 (1H, dd, J 2.5,



(5nl) at roomtenperature. The solution was stirred fOE 5nrﬁ Eﬂt ﬁs before

bei ng concentrated wunder reduced pressure to give a gum Wat er
(10m ) was added to the gumand the reulting suspension stirred at room
tenperature for 24h. The suspension was then filtered to give the title
conpound as a white solid (0.72g), which was then recrystallised from

et hanol (5ml) to 24 June 2005 67 give a wgite solid (0.54g) np 127-128C, S
(Cb3op) 7.73 (111, s), 7.71(1H, d, J 7.5Hz), 7.50 (2H, d, J 7Hz), 7.41

(311, m, 73 $ﬂz)§é'7h(m d, ¥8.1Az) ééi(lmld,,J 15.42123,4.85. (2HIZh), 46&51@{(3 Bl40 (4, o),

Sj 2H§) 2106(2?406 éﬁ-llmg 198 2ﬁﬁnf‘dﬁb(2r§t§87 i}iz%l,ssa@m rs%) 358{4}2 nﬁtﬂz 53(431 B §2T o
(4i—| r’r) 1. 55 (4H doxynapht hoate Salt Was

prepar ed usEzampled?oe- {7 -£{(RR)2-HydioxysZ{d-hydroxyy above i solation from

met han®l / "M;-" -. u e enyi JethivE epipidoxy $pra enesolfordmide 60- 69C, S
(CD3CD) 8. 1e?iw$5 (111

d, J8. 8Hz) , 7oed 1, d, 3
9,08 810 7 2@{; @;gb f@ it g; A8 .
m, 3. 10 (2‘?#"?' niygp bromide’ (,5g) dgd éeg lltalgiglg timpt?ﬁtu 1 el
(4H, m), 1.y 3C. Fye reqatipn w:mmmmm%@osﬁm themaliged iy eqehfogeomisi ng

met hom Si ntbhgiram and etirPedpveiniyiit. aibiethel, ethes (358l )and WarR(280m ) aveed ddded, die gave
the title Cxﬂﬁ“ﬁqﬁﬁreﬁ%n ammeg o Sttlel Fh uéuagla g’rﬁ@seﬁrﬁcwm&h I:th(e?él@mﬁ J

8.1 Hz 1 4H,
m, 7. b (z‘%&w i¢ layery T’i'& dé%“ Wascewé"’?‘ BV 2@ i Hz)
4.86 (1 H, avyde mptaipl.(#0g Of ghe crgless m&d bmchroma@srapmn Biotage wogmtmg J
7.5Hz), 2. Adith ﬁhblehm e&e?ﬂﬁﬂpétro]euﬁfbﬂ(eﬁiéthylm}etaté(ﬁm 1 48llowet by 100 ADNS)td Bive ) .

20 (iyg Trltgggﬂyg 9 Was prepared using nethods simlar to those
ted ab t t

ani e sol | (R ”%ﬂ?%c‘ ﬂiﬁﬂ poRoRand GRETE %S0,

7.42 (211, (1171 Qelﬁi%m)s)ﬂmm M 7.19 (611, n), 7.13 (41.1, m,

6.77 (111, d J 8.2Hz), 4.85 (1 H, dd, J44 9.4Hz), 4.65 (2H, s), 3.42
(4H, m, .04(211, m 2.94 (2H, t, J 7.5Hz), 272(211 t, J 7.5Hz) 1.70
(411, ” 40 4H, v 4 th C nnamate Salt 30 Was
prepa%deﬁd ust ;5 J’ ”Lh L }ﬁ i solation from

met hanol | welr Bfomgherty! wal |eﬂlez~,ﬁ§ﬁ1ss>hn 42%9%?\'#@@% drapwige QvEpey de a
(CD30D) 7. ZABrrédibikture )af3-Bm?i‘ﬂ>b¢dzbhesuifondm:d§' (65p),, PACLIPh) 165.438), PPh; ¢1645(g3|¢u1 n ,
6.78 (11 1(1@1 ahd &t ml)én THF ﬂsbﬂal)adssﬂs"éﬁmwzﬁm &hén thle rhixtdit hedted for 8,

. e e e s

gel (600g) eluting with petroleum ether:ethyl acetate (ratios ranging successively from 19:1 to

7:3) to give the title compound (33g) — LC RT = 5.85min.

NMR ~300MHz - § (CDCl3)~ 7.95 (1H, t, J 1.5Hz), 7.78 (1H, dt, J 8, 2Hz), 7.55 (1H, dt, J 7.75,

2Hz), 740 (1H, t, ] 8Hz), 5.0 (2H, brs), 4.3 (2H, s), 3.4 (2H, t, J 6.5Hz), 3.35 (2H, t, J 7.25Hz),
30 1.75 (2H, m), 1.55 (2H, m), 1.3 (4H, m).

-§3-[(7-Bromoheptyl)oxy]propyl} benzenesutfonamide
3-{3-[(7-Bromoheptyl)oxy]prop-1-ynyl} benzenesulfonamide (29.4g) was dissotved in Industrial
35 Methylated Spirits (IMS) (300ml). Nuchar charcoal (15g, 50% w/w) was added and the
suspension stirred at room temperature for ca 1.5h. After filtering off the charcoal and washing
the filtrate with IMS (60ml) the solution was then treated in two separate lots : 5% Pd/C catalyst
(11.25g, 50% wet) was added to each, the mixtures hydrogenated at atmospheric pressure and
temperature for ca 1-2h, the catalyst filtered off, rinsed with IMS (ca 10ml) and the filtrate
40 concentrated to give the crude product as a solid which was recrystallised from diisopropyl ether
(100mI) to give the title compound as a solid (15.1g) - LC RT = 5.91min.
NMR - 300MHz - § (CDCly) - 7.75 (2H, m), 7.45 (2H, m), 4.9 (2H, br 5), 3.42 (6H, m), 2.8 (2H,
t,J 7.5Hz), 1.9 (4H, m), 1.65-1.55 (4H, m), 1.5-1.3 (4H, m).



(vi) 4-Methoxy G nnamate salt Was prepared using nethods siml to those
quot ed above, isolation from nethanol/water gave th@im%%ound as a

white solid np 115-118C, S (CD3OD) 7.73 (1 H, s), 7.71 (1 H d, J 6.9Hz),
7.40 (511, m, 7.35 (1 H s), 7.16 (111, d, J 8.2Hz), 6.89 (211, d, J
8.8Hz) 6.78 (111, d, J 40 8.8Hz), 6.37 (11-1, d, J 16.4Hz), 4.88 (111, dd,
J 3.2, 10.0Hz), 4.65 (211, s), 3.78 (311,es), 3.40 (411, m, 3.10 (211, m
2.99 (211, m, 2.68 (211, t, J 7.5Hz) 1.68 (411, nm, 1.55 (411, m, 1.39
(411, m. (vii) 3-(2-Napthal enyl-2-prooanoate Salt Was prepared using

met hods simlar to those quoted above, isolation from nethanol/water gave
45 the title conpound as a Wmte SO|Id np 139 144C, S (CD3CD) 7.91 (111,

s), i) 3-f3-[(7-{ B ) -4 bent) (o d 7.47 (211,
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(800g) el utaﬁ@H,m),thS-‘p@HrmDémﬁ(&ﬂ,th135&&@)’;lﬁséﬂmné.tlhﬁr(“ﬂ,m) hyl acetate
(100: 1 followed by 100: 1.5) to give 15 the title conpound (49.6g). NWR -
300Mz - 8 Be 2Hhydbry-d. 45 (2H, t, J 6.5Hz), 3.35

Elzlli 1é Es_ hydré; etp ﬁe |L~z"11v_ t‘.“'."v ;\: -.s.u el néﬂmé :;’ (B4H lr?ept 3?
prop-2- ynyl ¢t ’EPd’(cgE?"‘ll s‘ﬁ‘ﬁmf’ (S HFHBrnad fnt -'.:ﬁ' sL.dwpen EQxB‘h to a
stirret m o Srxir&hydrogyehyiamiseheptybonlropy Hiedzen¢stforBgijde (PU2)d0 PR 8 1ImiB. 489) ,
PPh3 (1. 450pas gfadtally(aidedpquevis! 1Ht|@a+oéiﬂ&ﬁa acid (m%hﬁke(eaﬁg lmﬂe)texaper&&emownder

nit Irogenf t P?m t'j;]@tmcﬁl}éj,;, %Pﬁ.gd 4t e &hl Q&E‘ﬁ?@ agct %ﬁn was
cool e i e e an e
cotut i on was "83%‘%&‘{‘9&3@8 S e !etw ?fﬂvﬁ?aﬂs s

flash sili dayer yas sepasafedy ’éT%WrYQﬂWW (#0md), beieer (i @anbandefinally dm’eﬁ“&z rat i 0S
rangiddy suébesirtitnyin Vacmgdy@:tie Az compddndi(87.94) vE.C RIE=#i0 lnén. conpound (33g) -
LC RT = 5. 85nin. NI\/R-300M—IZ-8(CD013)-795(IH t, J 1.5Hz), 7.78 (1
H, dt, J 8, 2Hz), 7.55 (111 dt, J 7.75,

8 (CDCl;) - 7.75 (1H, br 5), 7.70 (1H, m), 7.4-7.25 (8H, m), 7.0 (1H, d, J 8Hz), 6.95 (1H, s),
6.75 (1H, d, J 8Hz), 4.7 (2H, 5), 4.55 (1H, m), 3.9 (1H, d, J 13Hz), 3.55 (1H, d, } 13Hz), 3.4 (4H,
m), 2.75 (2H, t, J 7.5Hz), 2.65 (1H, m), 2.5 (2H, d, J 7Hz), 2.45 (1H, m), 1.87 (2H, m), 1.55

30 (4H, m), 1.3 (6H, m).

(vi)  3-(3-f[7-({(2R)-2-Hydroxy-2-[4-hydroxy-3-
hydroxymethyl)phenyilethyl}amino}heptyl]o: ropyl)benzenesulfonamide
35 3-(3-{[7(Benzyl{(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenylJethyl}amino)heptylJoxy} propyl)benzenesulfonamide (87.2g) in
methanol (800mi) was hydrogenated over 5% Pd/C catalyst (28g, 50% wet) at atmospheric
pressure and ambient temperature. The catalyst was removed by filtration through a Hyflo pad
and the filtrate concentrated in vacuo to give the title compound (64.4g) — LC RT = 3.46min.




2Hz), 7.40 (1 H t, J 8Hz), 5.0 (2H br s), 4.3 (2H ) 3.4 (2H t, J
6.5Hz), 3.35 (2H, t, J 7.25Hz), 30 1.75 (2H, m, 1.M, = 1.3 (41-1,
m. (iii) 3-(3-[(7-Bronoheptyl)oxyl propyl } benzenesul f onam de
3-{3-[(7-Bronoheptyl ) oxyj prop-1-ynyl } benzenesul f onam de (29.4g) was

di ssolved in Industrial 35 Methylated Spirits (1 M5) (300m ). Nuchar
charcoal (15g, 50% w w) was added and the70 suspension stirred at room
tenperature for ca 1.5h. After filtering off the charcoal and washing the
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from dgi sopgeiyple@sher (100m ) to give the title conpound as a solid -

(15.1g) - L = 5.91 min. NWR- 300MHz - 8 (CDC13) - 7.75 (2H, m, 7.45
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conceptrated,and the e chromat ography on flash silica
gel %OOQ)tdde‘i G’{’?’H&’ ?& %'{e]%t jéuéf:n j %g:r et hyl acetate (ratios ranging
successwely from4 to 1:1) to give the title conmpound (97.7g) - LC RT =

7 ggm oH i LAyt 9fars 26 W) m), 7. b ml}7. oM, ET6H2),7.45 {shim) .40
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(i)} _4-Phenylbenzoate Salt
In a similar fashion to the previous example, the fitle salt was prepared (0.5g). The XRPD
pattern of this product is shown in Figure 1. § (MeOH —d,) 8.05 (2H, d, J 8Hz), 7.75 (2H, m),
7.65 (4H, m), 7.45 (4H, m), 7.35 (2H, m), 7.17 (1H, d, J 8Hz), 6.8 (1H, d, J 8Hz), 4.9 (5), 4.65
35 (2H, 5), 3.42 (4H, m), 3.12 (2H, m), 3.02 (2H, m), 2.80 (2H, t, ] 8Hz), 1.90 (2H, m), 1.72 (2H,
m}), 1.55 (2H, m), 1.40 (2H, br s).

(iii) Triphenylacetate Salt
40 In a similar fashion, the title salt was prepared (0.485g). The XRPD pattem of this product is

shown in Figure 2.



25 Concentration in vacuo gave the title conpound (87.9 21 ID
mn. S(CDCI3) - 7.75 (IH br s), 7.70 (IH m, 7.4-&

d, J 8Hz), 6.95 (111, s), 6.75 (1H, d, J 8Hz), 4.7 (2H, s), 4.55 (|
3.9 (1H, d, J 13Hz), 3.55 (IN, d, J 13Hz), 3.4 (4H m, 2.75 (2H t,
7.5Hz), 2.65 (IH, m, 2.55 (214, d, J 7Hz), 2.45 (1H, m), 1.87 (2H m),
1.55 30 (4H m, 1.3 (6H m. N ) 3-(3-f #47-(((2R) -2-Hydroxy- 2-f 4- hydr oxy-3
(hhydr oxvnet hyl )phenyl et hyl } am no) hept yl | oxy} pronvl ) benzenesul f onam de 35

v et PR acay 89 Ondle G ), 1 ), T35.6H 1, 737 48
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removed by filtration through a Hyflo pad and the filtrate concentrated in

vacuo o gi g, thp | pnd (64.4g) - LC RT = 3.46m n. 24 June 2005 70
8 (DMSO- db 211, H dd, J
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3.15 (211, thpwninBigupp, SWeOHJs@)ZMm(mmﬁs OH, m).17.3 (CHHm),M29 (3HEm), 21, ),

% ?g E[2$ ({n?é{ d, J2831z§, &35 (1), d, Evsﬁmmsbexm;& J (5.3Hz), 4.85 (m), 4.60 (2H, 5}, 3.35 (4H, m),
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(E)- 3 napt en- 2 yI) 2- prooenoate 3 -

[ 7- ({(2R) - 2- Hydr oxy- 2-[ 4- hydroxy-3 10

(hydr oxynet {vy| JuiphamgleSakt hy| } am no) hept yl ] oxy} propyl ) benzenesul f onam de (1g)
was taken Lmalsnnmmﬁiei.u{e@%}azaw ormgg) THE XRPD phiteth bf this PEbdaATs

(E) - 3- (napt | - propenoi ¢ aci 39g) added. The m xture was
heat e?%to c%g%g%ﬁﬁ'%/m)' a solution formed. The solution was cooled to room

tenmperature and seed crystals of the title conpound added. The m xture was
aged for 65hi) SulphanifaterShltct filtered, washed with ethanol (1m) and dried to

ive the 1 atsidiila® faglion ehefie(shi Mefkd prodiddis 7. 95 (1
%, s), 7. 87 a : m,z,sn(]e(s ‘mﬂmwg?frgﬁdﬁeﬂg&)& 7.45 (514, lsm) (

7.40 (1 H, 1 4o 1eHe)
4. 65 é(:Z_izH S *fﬂ%‘; 62]:*- éﬁé( ”ﬁﬂ"é 14350@1’""37’8%35* 35279% (2H,
1H8¢ J(THe), 6.7 1H, 1, ¥ BHeR 6155 (@H, d1J 5&),(421@?)» #F35 (210 s) 330 (4k6 k), 33

AI ter nat i veRy; m) 396 B2H, [, §HzH,2P)5 @HYy 9I8EY 1.8 (A )y 16 (@1 wd; 1.48 (2H, m), 1.3 (6H,
(hydr oxymetggq phenyl ] et hyl ) am no) hept yl ] oxy} propyl ) benzenesul f onam de

(0.5g), dissolved 25 in nmethanol (1OM) was treated with
(E)-3-(napt hal en-2-yl)-2-propenoic acid (0.194g). The clear solution was
evaporated to dryness and re-di ssolved in ethanol (3nl) and heated to

refl B8 TheéExample 49: N> {[3-(4-{[6-({{2R)-2-Hydroxy-2-[4-hydroxy-3-

hydroxymethyl)phenyliethyl}amino)hexyljoxy} butylphenyl]sulfonyl} glycinamide acetate
i) N*-[(3-Todophenyl)sulfonyl}:-N*{ [2-(trimethylsilyDethoxy]methyl} glycinamide ,
}F-{(B-Iodophenyl)sulfonyl]glycinamide (0.14g) was stirred with sodivm hydride (60% oil
dispersion, 0.02g) in DMF (2ml) at 21° under nitrogen for 15min. 2-Trimethylsilylethoxymethyl
30 chloride (0.08ml) was added and stirring was continued for 1.5h. The mixture was poured into
pH 6.4 phosphate buffer and the product was extracted three times with ethyl acetate. The
combined organic layers were washed with brine, dried (MgS0O,), concentrated and applied to a
silica Bond Elut Cartridge (5g) in dichloromethane containing methanol. The cartridge was
eluted with dichloromethane, diethyl ether and ethyl acetate to give the title compound (0.16g),
35 LCMS RT = 3.49min.

2
(trimethylsilyl)ethoxylmethyl} glvcinamide compound with N2-|(3-j4-|(6-bromohexyl Joxy]but-

1-ynyl tphenyl}sulfonyl]-N2- {[2-(trimethylsilyDethoxy]methyl} glycinamide (55:45

40 NZ-[(3-fodophenyl)sulfonyl}-N>- {[2-(trimethylsilyl)ethoxy]methyl} glycinamide (0.16g) was
stirred with 6-bromohexyl but-3-ynyl ether (0.086g) in acetonitrile (2ml) and
diisopropylethylamine (2ml) under nitrogen for 10 min. Cuprous iodide (0.01g) and
dichlorobis(triphenylphosphine)paliadium (0.02g) were added and the stirring continued for 2h.



solution was allowed to cool to roomtenperature and a]_‘_ter 4%@ %he pr oduct
filtered, washed with ethanol (2m) and dried to gi € conpound

(0.58g9), MPt 135 - 146C. 30 (ii) 4-Phenyl benzoate Salt In a simlar
fashion to the previous exanple, the title salt was prepared (0.5g). The
XRPD pattern of this product is shown in Figure 1. 6 (MeOH - d4) 8.05 (2H,
d J 8Hz), 7.75 (2H, m, 7.65 (4H m, 7745 (413, m, 7.35 (2H m, 7.17
(1H, d, J 8Hz), 6.8 (1H, d, J 8Hz), 4.9 (s), 4.65 35 (2H, s) 3.42 (4H, m,

3 12 (2H, Mrhe solitionwdsley rate%t@@ &3hand apphiedidZ)Bond ERR chrertdge n1 72 (2H

, 1.55 (2 .40 Tr.i t
SI m | ar fésﬁli 8n "fe#?"? ﬁ- daétgflqe gw\llg}égﬁ?rgmﬁ%gnce)eanﬁ‘?ﬁt@ ﬁ“"fern of
this product‘“?%"’"ﬁﬁ’wolﬁ i lfeMe R fipdide) ) 7 86 (211,
m, 7.58 (2H, nm), 7.48 (1H, n), 742(6H n, 735(6H rr) 7.27 (4H, m,

g g(z) gg: diiyJ 8 : L. fothé ’t} , 3§£5)50§é§|§H s),
413, - 1141-1,3%hen § vz 3513 )
2 e s

product is 2§‘l¢o\fﬁhe rmﬁmgnmrewasadi(uwmmcﬂdd)meme?mﬂmshqd)wﬂhmw apd Flhedn)
7.35 (5H, mmM =§04¥9W02ddlveﬁ§ was ferdovel uhdler réllucell p3¢3gyre tobaivbrak dikik cobpoilniBR.) }1%)6. 56

1H, J1 4.60 (2H, 3.35 (4H m, 3.05 (21-L
(295(8 §S9-Hé?4(§ﬂ§§t J 8Hz), (18(;?4 m, 1(65(?H m, 1(5(2H m,

1.3 (61- 1 .10 br s). (v) Sul phamat e Salt In a simlar fashion the title
salt was pr RO2-Axidg-1-(2 Bredimeting-dida 1.3 -benzod glefianeluct is shown in

Figure 4. 1R-((+)¢2-Me9\;41-|011}$nmdaﬁberoﬁainé sélﬁta@ i tdnelna(lm B3P was ddded tol THIR(7Sml)t
Was pr epar eghdtfle sshflibn an?@:lﬁﬁEﬂD 0P@! B&fale ?f-lFtcBTﬁler‘i' bk%tndnsin Tﬁﬁoi’Bn{lj’w&' gure

117 23C S 4), 7.65, 7.45
(21 |_ , C"é’ ?‘?&’ ?i 7“?%“{“’1‘2%“"?)“";"?"6%’ “’&‘ iofy 0 pzjaz}ilﬁm% 7 (1H
d, J 8Hz), @insthyl-4hit],Jbenzodiowin-6-yDethaone R47R) | @FOmB wzs added; dropyvise overs
( 21, m, 2. 985h#t3PLC. The mhixbhie was ftired f¢r2ilfhrthdr ,1h énﬂhb’l) caufiously(tmaked With 2M HC( 2H,

, 1.48 ( Zga ’;}6 The l%a&i@h" ixtife Wi etPackcd TR cfhef fhd the organic layer was washed with

(13-4 SHics, drg“ G TR o e Tt i

( hydr vmat
e ace t e qefl ye wasghy on a Biotage column eluting with diethyl ether-

ul fonyl | - N=€YS; IrIQtorglvgl&hytles:tdmpbwmOEQQ)MMIZ}@(MH) nani de

1R)-2-Amino-1-(2.2-dimethyl-4H-1,3-benzodioxin-6-yhethanol
(1R)-2-Azido-1-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)ethanol (16.99g) was hydrogenated over
25 10% Pd-C (1g) in ethanol (300ml). The catalyst was collected by filtration, and washed with
ethanol. The combined washings were evaporated under reduced pressure and the residue was
triturated in diethyl ether to give the title compound (5.86g). The mother liquors were
chromatographed on a Biotage column eluting with toluene:ethanol:aqueous ammonia (85:14:1)
to give a further batch of the title compound (5.99g). LCMS RT=1.68 min, ES+ve 206 (MH-
30 H;0)".

yi) N%-[(3- {4-[(6-{[(ZR)-2-(2.2-Dimethyl-4H-1.3-benzodioxin-6-y)-2-
hydroxyethyl]amino}hexyloxy]but- 1-ynyl}phenylsuifonyll-N 2-{ [2-

trimethylsilyethoxylmethyl} glycinamide
35 (1R)-2-Amino-1-(2,2-dimethyl-4H-1,3-benzodioxin-6-yi)ethanol (0.134g) was stirred with N*-
[(3-{4-[(6-iodohexyl)oxy]but-1-ynyl} phenyl)sulfonyl]-N> {[2-
(trimethylsilyl)ethoxy]methyl} glycinamide compound with N*{(3-{4-[(6-bromohexyl)oxy]but-
1-ynyl}phenyl)sulfonyl]-N%{[2-(trimethylsilyl)ethoxy)methyl} glycinamide (55:45) (0.165g) in
DMF (3ml) for 4 days at 21°. The mixture was eviporated to dryness and applied to a silica
40 Bond Elut Cartridge (5g) in ethyl acetate. This was eluted with ethyl acetate and then 10%
methanol in ethyl acetate to give the title compound (0.081g) LCMS RT = 3.04min. '




-[ (3-1odophenyl ) sul fonyl ] gl yci nam de (0.14g) was stirred wth sodi um
hydride (601/9 oil dispersion, 0.02g) in DVF (2nl) &4dune 2003 jtrogen
for I5mn. 2-Trimethylsilylethoxynmethyl 30 chloride (0.08ml) was added and
stirring was continued for 1.5h. The m xture was poured into pH 6.4
phosphate buffer and the product was extracted three tinmes wth ethyl
acetate. The conbined organic |ayers wer,g washed with brine, dried
(MySO4), concentrated and applled toa silica Bond Elut Cartridge (5g) in
~di chl or onet ha 0 i eluted with
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(0.02

sol ut?%n was evapor at ed to dryness and applied to a Bond Elut cartridge
(5g9) in di B4 - Eor(d (2 oxyrA-Heheydwamg-3

di et hyl et h@ SHA/E o R )k
(brom de) 6“?‘1[5 o _

2- Azi do- | - # .Q W#{‘&%f‘}g i@x g%l d|3ben|?° ox’ é;: anone.

2- Brorm | ( 2"5 &?’ inojhexytexy] }SHI ‘H‘Jy)% anone (d axo DE 3513885,
1985) 13 529)(mmqﬁhmwl)ethmﬂmythwb§y@madee@ 04 g)rwas gsredmnderiagefluyxicondensgy atf9d t he
m xt ur e wasin agetit aeid (Fnsl) anthwaair (1@l) €or 3B The sdliiticarvadie ﬁedw&yﬁhsbaﬂded- WI th
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renoved under, reduced sur e t e ti e C un
TSP+ve 2 48qm§|)e q E’w 28% sEacm preparati ca gel coated plates (? nBIOIayer

(IR -2-Azi db ﬂich'e@ﬂzeﬂvnmthmﬂll 0.889 amisortiesohusiono35:§11 enddlytion efithe main band and

R- (+)2(Q- MetewagorafiBi gaveazgunn rhis whisissaloddih aebic iacid (i) ek vipokdtedio Qrvingss\and
added to Tlresvarpzém)mmmmmo Rl 02 cHouslr 0 o) LEMBRT Bt ESFe
conpl ex (I§I ?uon in THF, 125m) was 15 added and the m xture was
stirred undér fogen for 15min. A solution of 2-azido-I-(2,2-

di met hyl - 4H- | 3 benzod| oxi n- 6- yI )et hanone (24 7g9) in THE (250m ) was added

dropwi se o\kxe Ak 6ad 94 217g f lcashomy Doxydd | B-bydrexyt bothethyli3-dxoand
t hen 25ut | Qudrbits ‘, i -J&M@,u}'@pmmthure was
extracted , 0 3. aL HG L NaHCO,
brine, dri _ ' bl alitona 15
resi due waddl ‘ &n a Bi otage col urm eI uting with diethyl

et her - pet r é¥ sqlwemenfcga, 5(0&61900!'9_*119 t7o-djhydeoxtyhléotmethy-3eaxomodnosta(l J4-diere IG -
ESt+ve 250 idbbthioid atjd (prepared in accordance with the procedure described in GB 2088877B) (18g,

(I'R) 3% AT 39 5hmindt % Qih’}ﬁ.tom’ hlcﬁlbkogne%a&eéaﬁgb Wd Hlegny)'anﬁeﬁgl 84mi, 114mmol) was
treated at <5 °C with a solution of 2-furoyl chloride (11.24ml, 114mmol) in anhydrous
dichloromethane (100ml) over approximately 40min. The solution was stirred at <5 °C for
30min. The resulting solid was collected by filtration, washed successively with 3.5% agueous
sodium hydrogen carbonate solution, water, 1M hydrochloric acid, and water and dried in vacuo

35 at 60 °C to give a cream coloured solid. The dichloromethane filtrate was washed successively
with 3.5% sodium hydrogen carbonate solution, water, IM hydrochloric acid, water, dried
(Na;S0,) and evaporated to give a cream coloured solid which was combined with that isolated
above. The combined solids (26.9g) were suspended in acetone (450ml) and stirred.
Diethylamine (16.8ml, 162mmol) was added and the mixture stirred at room temperature for

40 4.5h. The mixture was concentrated and the precipitate collected by filtration and washed with a
little acetone. The washings and filtrate were combined, concentrated and loaded onto a silica gel
Biotage column which was eluted with 24:1 chloroform: methanol. Fractions which contained
the more polar component were combined and evaporated to give a cream coloured solid. This



(1R) - 2- Azi do-I-(2, 2-di net hyl - 4H 1, 3- benzodi oxi n- 6- yI)etQanoI [!{5 99g) was
hydr ogenat ed over 25 10% Pd-C (Ig) I n ethanol (300nl 4 yst was

collected by filtration, and washed with ethanol. The conbi ned washi ngs
wer e evapor at ed under reduced pressure and the residue was triturated in
diethyl ether to give the title conpound (5.86g). The nother |iquors were
chromat ogr aphed on a Bi otage colum elutifpg with tol uene: et hanol : aqueous
anmoni a (85: 14 1) to give a further batch of the title conpound (5.998).
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were run
BIOLOGICAL ACTIVITY
30 The potencies of the aforementioned compounds were determined using frog melanophores

transfected with the human beta 2 adrenoreceptor. The cells were incubated with melatonin to
induce pigment aggregation. Pigment dispersal was induced by compounds acting on the humnan
beta 2 adrenoreceptor. The beta 2 agonist activity of test compounds was assessed by their ability
to induce a change in light transmittance across a melanophore monolayer (a consequence of

35 pigment dispersal). At the human beta 2 adrenoreceptor, compounds of examples i- 49 had ICs
values below pM.

Potency at other beta adrenoreceptor subtypes was determined using chinese hamster ovary cells
transfected with either the human beta 1 adrenoreceptor or the human beta 3 adrenoreceptor.
40 Agonist activity was assessed by measuring changes in intracellular cyclic AMP.

The application of which this description and claims forms part may be used as a basis for
priority in respect of any subsequent application. The claims of such subsequent application may



i n di chl oronet hane: et hanol : 0. 880 ammoni a sol uti on, 22i§:1 agiégution of
the main band and 20 evaporation gave a gum This wa in acetic
acid (2m) and evaporated to dryness and re-evaporated with nmethanol to
give the title conmpound (0.019g) LCM5 RT = 2.31 min, ES+ve 552 (MH'.
Exanpl e 50: 6a. 9a-Difluoro-17a-1(2-furanyl carbonyl bxvl - |

| 6- hvdr oxy- 16a- net hyl - 3- oxo- 25 androsta 4-di ene-17(3-carbothioic acid
S-fluoronethyl ester Unsol vated Form | (a% 6a. 9a-Difluoro

17a-[ {2-furanyi catbonvl)oxvl -11 .G hvdroxv-16a- nethyl - 3-.9x0-andr,0st az1

313 e, 1 7oPR e ROAVRSSY o GomuSagon o Fatires desc e Heres o i tae thé ot
17a- di hydr o3f\produgh, sampegition preessapidso elpims and may inglide, by s:ay ebexamplsi an wvitheytd
(prepar ed ilimigationrthicfotiewing thainishe procedure described in GB 2088877B) (18g,
30 43.64mmol ) in anhydrous dichl oronmethane (200m ) and triethyl am ne
(15.94n, 114mmol) was treated at <5 Cwith a solution of 2-furoyl chloride
(11.24m, 114mmol) in anhydrous dichl oronethane (100m ) over approxi mately
40m n. The solution was stirred at <56 C for 30mn. The resulting solid was
collected by filtration, washed successively with 3.5% aqueous sodi um

hydr ogen carbonate solution, water, | M hydrochloric acid, and water and
dried in vacuo 35 at 60 Cto give a creamcol oured solid. The

di chl oronet hane filtrate was washed successively wth 3.5% sodi um hydrogen
carbonate solution, water, IMhydrochloric acid, water, dried (Na2SO») and
evaporated to give a creamcol oured solid which was conbi ned with that

i sol ated above. The conbi ned solids (26.99g) were suspended in acetone
(450mL) and stirred. Diethylamne (16.8nl, 162mmol) was added and the

m xture stirred at roomtenperature for 40 4.5h. The m xture was
concentrated and the precipitate collected by filtration and washed with a
little acetone. The washings and filtrate were conbi ned, concentrated and

| oaded onto a silica gel Biotage colum which was eluted with 24:1

chl orof orm net hanol. Fractions which contained the nore polar conponent
wer e conbi ned and evaporated to give a creamcoloured solid. This 24 June
2005 74 was conbined with the solid isol ated above and dried in vacuo to
give a pale beige coloured solid (19.7g). This was dissolved in warm
water, the pH adjusted to 2 with concentrated hydrochloric acid and the

m xture extracted with ethyl acetate. The organic extract was dried
(Na2SO4) and evaporated to give, after drying at 50C, the title conpound as
a creamcoloured 5 solid (18.081g, 82%: LCMS retention tine 3.88mn, mz
507 v, NWR S (CDC13) includes 7.61 (1H m, 7.18 - 7.12 (2H, m, 6.52
(1H, dd, J 4, 2Hz), 6.46 (1H, s), 6.41 (1H, dd, J 10, 2Hz), 5.47 and 5.35
(1H, 2m, 4.47 (1H, bd, J 9Hz), 3.37 (1H, m, 1.55 (3H, s), 1.21 (3H, s),
1.06 (3H, d, J 7Hz). 10 A suspension of the product of part (a) (2.5q,

4. 94mmol ) was di ssol ved in anhydrous N, N dinethyl formam de (25ml) and
sodi um hydrogen carbonate (465ng, 5.53mol) was added. The m xture was
stirred at -20C and bronofl uoronethane (0.77m , 6.37mvl) was added and the



m xture was stirred at -20C for 2h. Diethylam ne (Z.EYg, Zé.gég\;l e) was
added and the mxture stirred at -20C for 3(hmn. T s added to
2M hydrochloric acid (93ml) and 15 stirred for 30m n. Water (300ml) was
added and the precipitate was collected by filtration, washed with water
and dried in vacuo at 50C to give a white solid which was recrystallised
from acetGlaimsvater (to yield the acetone solvate of 6a, 9a-difl uoro-

17a-[ (2-furanyl carbonyl)oxy] 11 Q hydroxy-|

6a- net hyl -3- oxQ- r - -di.ene-1 713-carbotbioic acid S-fluoronethyl
ester) ar?d ?%@B&Jr\&s/%@ﬂ%mi? OCto give the title conpound (2.351g, 88%:
LCMS retention tinme 20 3.66mn, mz 539 MH, NVR S (CDC13) ,i ncl udes 7.60
(1H m, 7.18 - 920 m, 6.52 (1 H dd, J 4.2Hz), 6.6 (4 H s), 6.41
(I H dd, J 10, 2Hz),»5=R5 and 5.82 (2H dd, J 51, 9Hz), 5= nd 5.35 (1H,

2m), 4.48 (1H, rg%l_ 48 (¥ Ifﬁl,d’owo'ﬂﬁ;!{(éh{é)ms.)ﬁo.l,(éﬁz) 1.06 (3H

d,J7Hz) . Exanpl e - ro-1

| B- hydr oxy- 1| 6a- met hyl -I7a-f (@Hmet hyl -1.3-th iazole-5- 25 |,
car bonylg) oxvl - 3- oxo- androst a- 1 4-di ene-1713-carbot hioic aBid S-fl uoronethyl
ester EXanple 51 was prepared using a nethod anal ogous to that described

for Exanple 50: L retentian ti . 51m mz 570 I 3 CAL
ACTIVITY 30 @ 53 seivate.or physinlogical r'ﬁﬂéﬂ‘?l}%ﬂaﬁﬁfé&?mﬁﬁ%ggdet er mi ned
using frog nel anophores transfected with the human beta 2 adrenoreceptor.

The' cel|ls weh & amintdyat effrovh 2o @el atonin to induce pigment aggregation.
Pi gmentmdi spcﬁr@%hlil\{@ée,jd}q,%ﬁpgtg)ﬁ.corrpounds acting on the human beta 2
he bet :

adr enorecept or. agoni tivity of test conpounds was assessed
by their abi I"‘f'whef’ﬁ’"ﬁ‘?g[]ﬁtema Q:ﬁ?ntﬁglg'r n light transnittance across a

mel anophor e nonol ayer (a consequence of 35 pignent dispersal). At the human
beta 2 adren®'ecelB8OsNRIRIMpounds of exanples 1- 49 had I C30 val ues bel ow |
gM Potency at other beta adrenoreceptor subtypes was determ ned using

chi nese hanst er aqvar. L, l\s anst d with either the human beta | |
adr enoﬁécept 696?"13%'@%?1 %gﬁa%eﬁﬂérgenor ece&; or.. 40 Agonist activity was
assessed by feandR rﬁj’emﬁg&e;ﬂiﬁsﬂﬁﬁtﬁﬁé@m biydspoen, GNP, The appl i cation
of whi 'fh t hi sgg@mgang:,mﬁ)mﬂihgpmm ahdtphﬁlyid?paﬂwﬂ-_l,ﬂt; gjeq as; basllh_,s for
priority I'n oeRPEARH RO! togbihiefW ﬁﬁqﬁl&?eﬁﬁﬁ hicht th@yare Bonded, Fonm a®-, G-L6MT7-
subsequent agrf)eln}j eg%ﬁ " Xgérﬁa%dﬁge?hné 05 75 be diesrect ed to any feature or
comnbi nati on % Erggge rroe tein. Thesyma takethefom of .
pr oductd conpBd i8R }?F?)E%@'s?pt’SFatle'é'b(ﬂ'terlﬁ’pb it Gh OQFRHP%‘@,EC{%’W of
exanpl e and habhout [imtation, the follow ng clains: 24 June 2005 HOCH2
Caims 1. Acgpamavodnaloaligr Obakddy) hydrisi2iteiéte CHakoxy, CGORR) -
-SO;NR°R?,
_ -CONR®R®, -NRC(O)R®, or a 5-, 6- or 7-membered heterocylic ring;
25 R®and R® are independently selected from hydrogen, Cy.salkyl,
Cascycloalkyl, phenyl, and phenyl (Cy4alkyl)-; and
_p is an integer of from 0 to 6;

3~

R? and R® are indepehdenﬂy selected from hydrogen, C,salkyl, C,salkoxy, halo,
30 phenyl, and
Cishaloalkyl; and

R* and R® are independently selected from hydrogen and Cy_alkyl with the proviso
that the total number of carbon atoms in R* and R® is not more than 4.
35
2. A compound of formula (1) according to claim 1 or a salt, solvate or physiologically
functional derivative thereof wherein the group R' is attached to the meta-position
relative to the —O-(CH;),- link.

76



HO(~ ,~ i OH5 or a salt, solvate, or physiologically functional
derivative thereof, wherein: mis an integer of from24Jgng2 nis an
integer of from3 to 11; with the proviso that m+ nis 5to 19; R is

- XSO2NR6R7 (1) 15 wherein X is -(CH2)p or 02 6 ai kenylene; R6 and R7 are

I ndependenj | y,sel ect e 0 1 O NRBR9,
phenyl, a pﬁé’ﬂ po @0{{3 ¥I?ac%r&ﬂg?%ﬁl K °W’8§i?ﬁ§¥ \‘Z\’ﬁ‘?ﬁ?l%k%oﬁl(trogen
to which theyPWSE"WﬁHE@JHCf'@FW&"\@t'Ve@lere‘éfr“"hﬁfe'ﬂé'?ﬂﬂpﬁﬂ Rnirf@RT83RINS cont ai ni ng
ring, 20 and RSONRPRRWherein BAahd &) aremdepgndenths selected tfomhydregeorandwo gr oups
sel ected fromg , Cl$al kyl, Cl1.6hal oal kyl, Cil%al koxy,

hydroxyolfubst | { uted Clsal koxy, - CO2RS8, SOZNR8R9 CONRBR9, -NRBC(O R9, or a
5 7-menbered heterocylic ring 25 R8 and R9 are |ngn§)ndentl

sel ected 4 onft BgEPEWAthfor @I‘.’"Uéi (ﬂﬂmfdtﬁgdewy(%fﬂﬁ%s 1oy P salireP Y@ AY |

(Cl4al kyl) - ; physiotogicalip furictiored derivativé tremed wherdn RS 3@ N . ar e

i ndependently sel ected from hydrogen, dsalkyl, C . alkoxy, halo,

pt‘e“my" f‘%d % hab fn"i‘\E]Q( R t\’&/‘lfég 8P 0!43 Nsbiaf r eCt ed
From v daer A YA e e R e

according to claiml1l or a salt, solvate or phyS| ol ogl cally functional
derivati ve, t hRes@powHiEsfgommula @) gécokdindYo arsy catctam@edo b5or hhﬁlt,@ﬁ@i@,ﬁﬁi tion
relative to t smf&ig : gmctléﬂ 5er|vg vgfhm]éﬂ? nf’is 5%&0.%% y5| o‘t sl a

(I') accordi n a or a sa vate or ogically
functlolr%al t\thl'!/ é8f V\/nerel n the group R represents

7. A compound of formula (1a):

HOCH,
R1

HO ?HCHZNH(CHz)e —0—(CH2)4—@ (1a)
OH -

or a salt, solvate, or physiologically functional derivative thereof, wherein
20 R' is as defined in claim 1 for formula (1).

8. A compound of formula (la) according to claim 7, or a salt, solvate or physiologically
functional derivative thereof wherein R' represents —-SO,NR®R’ wherein R® and R’
are independently selected from hydrogen and C, galkyl. '

25

9. A compound of formula (la) according to claim 7 or claim 8 or a salt, solvate or

physiologically functional derivative thereof wherein R' is SO,NH,.

10. A compound of formula (la) according to any of claims 7 to 9, or a salt, solvate or
30 physiologically functional derivative thereof wherein R' is attached to the meta-
position relative to the —O-{CH.)4- link.

11. A compound of formula {Ib}):

HOCH,
R1

HO CI:HCHzNH(CHz), _0_(CH2)3@ (Ib)
OH

77 -
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- SO2NR6R? wherein Re and R7 are independently sel ect eg from Eﬁggogen and
Clsal kyl. 5 4. A compound for formula (I) according t € ains 1 to
3, or a salt, solvate or physiologically functional derivative thereof
wherein R1L is -SO2NH2. 5. A conpound for fornula (1) according to any of

| ai 1to 4 | I

der 1 vat 1 ve. fisReaf: SltelechPrey PR e Bt SR B o o
formula (1) Qéﬁ‘lﬁddl‘ﬁb"mé ghfprgelad)ai ms | to 5 or a salt sol vate, or

physi ol ogically functional derivative thereof wherein mis 5 or 6 and n is

3 or 4 sucfp Alddpoiing iof fobmBRI(IbY Gccdrding-to Maf@ AP @A @akfsolvaiteTor |§hyéioﬁ)gqcally
HOH2NH( Gi2e 7R }ién\k%w(gt_ﬁef%o RAh: Rﬁ%&grﬁs @bgﬁsg%f'vme?&h%' R are

functional deriva ned 1 n claim
formula (1). mepwc@@%éﬂﬁa‘eem W"P%'H% ding to claim7, or a salt,

solvate or physiologically functional derivative thereof wherein Rl
repr esent s13: REAMRRERd vhkmlla (i asesiding to alhﬁ?n i ndepiaind e bt ¥ sak| sobiadorf r om
hyarogen andofkiabdidy asBnal befiORRUBIwARLRA s SANLACCOT di g 1O cl al m

7 or cl vate or yS|o ogically inctional derivative
t her eof erein R is SO2NH2. 10. A corrpound of formula (la) according to
any of cl di4nd compeund obformule1b) acensding teamy of claims iy 4 AP saSEAlt sPvaler | onal
derivative t prysenbgivdigfaiotiondl desivativedisdredf witeréindR e itacheddo theometaepasitione t o -

the -0-( CH2) Aaative ¥ thel lo-(AH9omaruUNd of formula (1b): HO ( /) - CHCH2NH( CH2) 7
-0 (CH2) 3 35@3 %%24?1\1w£| %8-05 or a salt sol vate or physiol ogi cally

functi onal derivati ve thereof, 1 for

f or mul &5 1p. Aompaurd atfeunda éb of Ha}mmlah & %54-&%&{@%)#15'}'#@*&123[%%!9%13 a
sal t, sol vat ¢ghydroxpingthybpreriyiiethi§-amind)bexgt]oxpfiaity ibenzerssuifenarhide sarfa sdfter ei n

R represent&IVMWYOWm%@|furhcﬂ§n§|r@gn5§t,vgrﬂeerebmdependentIy sel ected from
hydrogen and C, $al k

16. A compound of formula (1) or (la) which is 3-(4-{[6-({(25)-2-Hydroxy-2-[4-hydroxy-3-
20 (hydroxymethyl)phenyl]ethyl}-amino)hexylJoxy}butyl)benzenesulfonamide; or a salt,
solvate or physiologically functional derivative thereof.

17. A compound of formula (1) or {la) which is 3—(4—{[6—({(2RlS)-Z-Hydroxy-Z-[4-hydroxy-3-
{hydroxymethyl)phenyl]ethyl}-amino)hexylloxy}butyl)benzenesulfonamide; or a salt,
25 solvate or physiologically functional derivative thereof.

18. A compound of formula (1) or (Ib) which is 3-(3-{[7-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl}phenyi]ethyl}-amino)heptylloxy}propyl}benzenesulfonamide; or a salt,
solvate or physiolegically functional derivative thereof.

30 _

19. A compound of formula (1) or {Ib) which is 3-(3-{[7-({(2S)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyllethyl}-amino)heptyl]oxy}propyi)benzenesulfonamide; or a salt,
solvate or physiologically functional derivative thereof. )

35 20. A compound of formula (1) or (Ib) which is 3-(3-{[7-({(2R/S)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyljethyl}-amino)heptyljoxy}propyl)benzenesulfonamide; or a salt,
solvate or physiologically functional derivative thereof.

21. A compound abcording to any of claims 1 to 20 wherein said salt or solvate is
40 pharmaceutically acceptable.

22.A cbmpdund according to any of claims 1 to 21 wherein the compound is in the form
of a salt formed with a pharmaceutically acceptable acid selected from cinnamic,

78 -



13. A compound of fornula (lb) according to claim1l or claim12 or a salt,
sol vate or physiologically functional derivative t hetbdung200s , R s
SO2NH2. 10 14. A conpound of formula (Ib) according to any of clainms 11 to
13 or a salt, soI vate or physiologically functional derl vative thereof

wherelanls chedtothe net a- nosi ti.on re tive - 0- 2) 3-
ke 15 15, Subsified Gihpacyc. Farityaedie “dpiaficy Stliepiie; isbrirdfercdard e,
3- (4-{[ 6- ({ ( beyzaic, Hyr@etmyytgeqzmchgrcpr&x Xybenzoic, 4-ch|oroben20|c and 4-

(hydr oxymet hphemyitsengbicedc/| } - am no) hexyl ] oxy} butyl ) benzenesul f onani de; or a
salt, solvate or phy5| ologically functional derivative thereof. 16. A

20 [% O%a( %@5; r%rlna? :ay‘rt i ‘H%"P & (16-42R)-2-Hydroxy-2{4-hydroxy-3-

(hydr oxymet hWYFWﬁW’]YQP snyletivirgyinekonilexgbuiibbenzsaesuiteanideiamae. or a
salt, solvate or physiologically functional derivative thereof. 17. A
compound ofs frag Eyﬁn otid ofBlaifr] 5 whibh &B- (@{[6 -({(2R)-2-Hydroxy-2-[4-hydroxy-3-

3-(4-{[6-
(nydr ox (“gﬁ Fﬁé@@ﬁ%‘?@l% ARG P dbsrBnesRnaide Jo i ge: or a
salt, P’éyr@P H??l ol ogically funct i onal derivative thereof. 18. A
conpound of forrmula (1) or (Ib) which is

3-(3-{[ 7- @5( 2 campusidoonclaiml 15 wvieti A4 gi{e ({(2R)-2-Hydrox%-2 [4-hydro
| V

éhig{?xy”';’éwg?miﬂ" 2& e PR oS R

corrpounl%of PR 992% or (I b) Wmch i s
3-(3-{[18 ({(2S)-2- hydroxy-2-[4- hydr oxy- 3-
(hydlroxyrreelhylhé erapotndedfleydion- 1Bt ﬂ)b@@’{[d-@{(ﬁﬂ)ﬂ-ﬂwbkﬁﬂqdﬁmﬁw-ﬁ?nagl;sdgé) o'ra\
a salt so eof . :
50?20?[] g (() E ( gg&:%xf’r‘he%? Eﬁérﬂy}igtg[?li\%&?rngcﬂh’é}@ ]2mtylﬁfernh¥ﬁé§ulf8n§rﬁiﬁé

r oxy- 2- [ 4- hydr oxy- 3-
(hydr oxynet hyl ) phenyl ] et hyl } - am no) hept yl ] oxy} propyl ) benzenesul f onam de; or
a salt ,ZC(I) leﬂﬁmmpomh)cﬂlcdmgmmzrylsf&(ﬂq[e {(@R)-2Hdydrogy-2\4-hydrexpsf . I21 A
conpoun ac [ solvate is
40 phar rraceu a mgggi&@g?ﬁh?gm%é@%bwﬂgﬁ;b?@g? Hg°ﬁ’l“g%§ of clains |
to 21 wherei' '&' r%' is in the form of a salt forrred with a
pharmaceutically acceptable acid selected fromcinnamc, 78 24 June 2005

substi t ut 28. THexupaundtof clzirm ngalvamm i Gr(4€[6-{{2R)R2:Hydrokyp2-d+hidroxy-3-
napht hakene gy thpns‘;s}@ﬁ thi} H&Mﬁ’dﬁg oénzéHestiféhamiige ybenzoic,
4-chl or obengg? k}?me ekﬁ? benzoi c aci d ‘gy) The e(‘:‘;orrpounld of claim 15
which is 3( '%‘ 2. Hydr oxy- 2- [ 4- hydr oxy- 3-
(hydr oxynet hyl )phenyl ] et hyl }-am no) hexyl ] oxy} butyl ) benzenesul f onam de
ci nnanat €29.Zrhe chimgponachod claith a6 whichi isBYB-{[BH{ @R )2sHydroxy-2-[4-hydroxy-3-
3- (4-{[ 6- ({ (BRroArhdtAyIHREnFRdtAVRAABIHEXFToxylbutyl)benzenesulfonamide 3-(2-
30 naphthalenyl)-2-propanoate salt.

4fonamde or
ereof 30 19. A

30. The compound of claim 18 which is 3-(3-{[7-({{2R)-2-hydroxy-2-[4-hydroxy-3-
{hydroxymethyl}phenyllethyl}-amino)heptylloxy}propyl)benzenesulfonamide (E)-3-
(napthalen-2-yl)-2-propenoate.

35 :
31. The compound of claim 18 which is 3-(3{[7-({(2R)-2-hydroxy-2-[4-hydroxy-3-

(hydroxymethyl)phenyllethyl}-amino)heptyljoxy}propyl)benzenesulfonamide 4-

phenylbenzoate.

40 32. The compound of claim 18 which is 3-(3{{7-({(2R)-2-hydroxy-2-[4-hydroxy-3-

(hydroxymethyi)phenyilethyl}-amino)heptytloxy}propyl)benzenesulfonamide
triphenylacetate.

-



(hydroxynet hyl ) phenyl ] et hyl ) - ami no) hexyl ] oxy) but yl )benienesuliggnam de 1-
hydr oxynapht hoat e. 25. The conpound of claim 15 whic

3-(4-{[6-({(2R) - 2- Hydr oxy- 2-[ 4- hydr oxy- 3-

(hydr oxynet hyl ) phenyl ] et hyl ) - am no) hexyl ] oxy} but yl ) benzenesul f onam de 4-

D Dar 28 She comppund, 31 Sain T WO i g (TR P2 Warsy-34-nydroxy-3-

(hydr oxynet hWyﬂmnyﬂ*mé)lphwweﬂm}fﬂﬂ)lh@h?bfywmpﬂ)bﬁb@i@éﬂmml%ﬁn de
tri phenyl aceppémyicidtindate. The conpound of claim 15 which is
3-(4-{[6-({(2R) - 2- Hydr oxy- 2- [ 4- hydr oxy- 3-

ot hyt o hridge Bopbund e it ARG B AR FaqroRES o 95 O
3-(4-{(6- (((prrcpcymmy@@eryl]Fﬂwﬂ-)aml@q)yegyﬂ%}propyl)benzenesulfonamtde

(hydr oxymet hgliphdraatgl | et hyl } - anmi no) hexyl ] oxy} but yl ) benzenesul f onani de 4-
nmet hoxyci nnamate. 29. The conpound of claim 15 which is

10

?m(/grg[ Gmé‘{S( %F% Bﬂ'@ﬁéﬁ"}cg%(fyh%ﬁz [@W%% W%ﬁn'%@u%g S’B’é"n% DPRGRani de 3- (2-

30 nap Q1a| e F’5°X2U'GFTD’BBH lethybamingdheptyliaxy RozesesfoRamides which i s

3-(3-{[7- ({(&mphahilatedr oxy- 2- [ 4- hydr oxy- 3-
(hydroxynet hyl ) phenyl ] et hyl } - am no) hept yl oxy} propyl ) benzenesul f onanm de

(B)-3- ?i? % %&?@E}F Re &oﬁﬁﬂ%ﬂiﬁﬁ{q@%m‘%ﬁt gf? cll-lqpc?al %ERBHWa%arﬁﬁgf Qﬁéf?aé"h' ch

s 3- (3-

(hydr oxymet h§ PYHRENY FY‘%
pheny| dénz oat@nprises 3@miri hteatmrmatﬂnerapéutwauy effecvevainotintiaf a compound of
3-(3-{[7-({ (\%Fihula (hy @&y Y(1b? abdoréivig t@ ¥y SFclaims 1 to 35, or a pharmaceutically

(hydr oxyet hyl L phepvas Dyl 2 RLRERIK) RRALPAYhLAROFERERUI f onar de

tri phenyl ace conpoun I'm18 which is
3-(3-{[7- ({(2R) 2- hydr oxy- 2-[ 4- h dr oxy- 3-

ﬁgrﬁé’iﬁ“? lecenipt 39Xistis BdicaledewtitP onani de 4-

( hydr oxy m8¥ b icpmpewyd @ﬁphyml?{ﬁrﬂai@) beagdommrwmﬂc)ﬂmﬁiéméé ar donani de 4-

phenyl @Onnangtiz#mabetitallyl AccepRibiROstndssivate) 6t phydiGioglitaMhfuntional derivative
3-(3- ([ 7-({ Q%Reoﬁfd?ﬁﬁ% ﬂi%eﬁ c&ﬂh@%gg.oxy' 3-
eny

(hydr oxynmnet hy amno) heptyl ] oxy} propyl ) benzenesul f onani de
sul phamate. 35. The conp ound of claim 18 which is
3-(3-{[7- @p(@mawawuh@liorw[aﬂmnquwn@a compound of formula (1}, (1a) or (Ib)
according to any of claims 1 to 35 or a pharmaceutically acceptable salt, solvate, or
25 physiologically functional derivative thereof, and a pharmaceutically acceptable carrier

or excipient, and optionally one or more other therapeutic ingredients.

39. A combination comprising a compound of formula (1), {la) or (Ib) according to any of
claims 1 to 35 or a pharmaceutically acceptable salt, solvate, or physiologically
30 functional derivative thereof, and one or more other therapeutic ingredients.

40. A combination according to claim 39 wherein the other therapeutic ingredient is a
PDE4 inhibitor or an anticholinergic or a corticosteroid.

35 41. A combination according to claim 38 comprising a compound of formula (1), (Ia) or (Ib)
according to any of claims 1 to 35 or a pharmaceutically acceptable salt, solvate, or
physiologically functional derivative thereof, and 6«,9a-difluoro-17a-{(2-
furanylcarbonyl)oxy]-11p-hydroxy-16a-methyl-3-oxc-androsta-1, 4-d|ene—1 TB-
carbothioic acid S-fluocromethyl ester.

40

42. A combination according to claim 41 wherein the compound of formula (1) is 3~(4-{[6-
({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyi}-
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10 (hydroxynet hyl ) phenyl ] et hyl } -am no) heptyl ] oxy} propél )benzeEegul f onam de
sul phanilate. 36. A nethod for the prophylaxis or tr 03 ¢l nical
condition in a mammal, such as a hunman, for which a selective (3

radr enor ecept or agoni st is indicat ed whi ch 15 conprises adm nistration of
a therapeutically effectjve anount a co oun of .formula, (L), (la) or
(1 b) accordi ﬁﬂ‘"ﬂ‘éh lJogpibitylbenzenes °§@f"'d8 ﬁa‘?cﬂ‘%%ﬂ'f %M"éﬂ'@}fcept abl e
sal t, sol vat §nctienglidesvativedheredll y f unct i onal der| vative thereof. 37. A
conmpound of forrmula (I), (la) or (lIb) accordi ng to any of clainms 1 to 35 or

a 20 phar r’%cg%n%ét%na&ggm@%%;aﬁﬂ% ,wr%‘PéM e 'fd?#rlag @Rk bm-{[?-
PRI b e e e

rmJI a (la) or
(1b) accor daﬁ@q)hemyﬂnw}pr@ny&bﬁ%zenes opgmisie @f awdfr relvalgor @aysf@logieﬁbfpt abl e
sal t, sol vat functional Segvative thesgofcal |y functional derivative thereof, and a

pharmaceutical |y acceptable carrier or excipient, and optionally one or

nore ot her t rapeuti c ingredien A .conbination, c ound
of formi #4 [ﬁ iof AP PR S o8 GorBrgg Sgpieopay EIORB () o 18
phar macklt i ca¢ ﬁ@é‘éﬁ’tﬂé&ﬂ Céalﬁ'éﬂtto 3Soprapearmaceulically acceptablg ‘F%ﬂ 39ValgREt i onal
derivative t pleystidgicallydunstienairdenwativedhéreos aete fardifuore-n §f-bydrery-36a40. A
o PDEa | ez e TP
i's [ | gi i cos [

conbi nati on %&gﬂhﬁé%&{%@},@%ﬁégﬂ e&%ﬁr. sing a conmpound of fornmula (1),

(la) or (I'b) according to any of clains 1 to 35 or a pharnaceutically
accept dfl d5sAlcombiaitiontecording tphinin 44 ediein the dompouind whformulai (1) as 8-+(4-{[6-

thereof , andyG® rokyLo [ f:hlydrdxy- f:'s?{hydroxymethy!) henyllethy
f | carb -
TR o R T

car bot hi oi ¢
claim4l wh eFff?nﬁh%ef&’@ it formula (1) |53(4{[6-

({(2R) - 2- Hydr oxy- 2- [ 4- hydroxy 3- (hydroxynet hyl ) phenyl J et hyl } 80 24 June
2005 arponabhesymbmslibh Hiotrding b €8ias 44 WRBRIN e d@: uﬁdibi form@b \(B is23-03-{[7-

physi ol ogi c f ofned_ V. onbl nati on accordi ng
to claim 41%@ & h )é,ﬁ ’JXUH)%E @5& ?

({(2R) - 2- hy 'B%9) pfyg WBP& 93‘2(3'& fBRi'}P'H 9‘|5F 5}0 ogically |
ani no) hept yIf]JO&tgﬂ}'!pNﬁrylla)i‘tﬁaﬂmavésul f onam de or a salt, sol vate or

physi ol ogically functional derivati ve t hereof. 44. A conbi nati on accordi ng

;gcg 'r 3:2? Q?Oﬁ%‘ﬁye' é?)n?p&fﬁﬂ%\‘ﬂ@u%f , Eiéf@l-' ﬁ) ‘ab&f""‘P%E of difitns 11% 35, or

sol vat e gr ahé’rrnacen.rticahy acceptta%ie salt, solvgte or physmF glca |ona(f ggrlva ive
thereof in the manufacture of a medicament for the prophylaxis or treatment of a
clinical condition for which a selective p.-adrenoreceptor agonist is indicated.

30 48. A process for the preparation of a compound of formula (1), (1a) or (Ib) according to
any of claims 1 to 35 or a salt, solvate, or physiclogically functlonal derivative thereof,
which comprises:

(a) deprotection of a protected intermediate, for example of formuta (I):

35 :
R’OCH =2
R1
R° CHCHzNRwCR‘Rs(CHz)m“—O—(CHZ),.{}
(]JR“
| R’ (1
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physi ol ogi cally functional derivative thereof and 6a,9a-difl -1
13- hydr oxy- 16a- net hyl - | 24 June 2005
7a-[ (4-nmet hyl -1, 3-t hi azol e- 5- car bonl ) oxy] - 3- oxo- andr ost a- 1, 4- di ene-17( 3-

carbothioic acide S-fluoronethyl ester. 15 45. A conbination according to

clai m 44 wher ei th Q VQﬁle?go f\ﬂ{ %’ih%{‘(h’) -3SR8R(54'{L§ n are as defined for
oty o St SX sty & 0@
(202 i ol J R e T e B 2oy

physi ol ogi cal | yindépancenthneithed bydrogen ora pioateatiog grap previded thehai leastiops of
according to clgd, mgﬂélnd/\hé’riehrprétbain@gﬂm@ddw is@ithen Kydtdgenic aPro@chilg -
({(2R) - 25 hydr o ke aﬁ'[ 4- hydr oxy- 3- (hydr oxynet hyl ) phenyl ] et hyl } -

am no) heptyl ] o%?pr'opyl ) benzenesul fonam de or a salt, solvate or
physiologically functional derivative thereof. 25 47. The use of a
conmpound of f or(bakkylation of areamise of fasutaded) di ng to any of clainms 1 to 35,
or a pharnmaceutically acceptable salt, solvate, or physiologically
functional derivative thereof in the manufacture of a nedi canent for the
prophyl axis or treatnent o s&f, clinical condition for which a selective
02- adr enor eceptor agoni st 1's Hhdj cated. 30 48. A process for the
preparation of a conpound of formdsR (1), (la) or (Ib) according to any of

claims 1 to 35 or a salt, | va e, : iqloaical 'y funggjonal derivative
o8 o ec TSR !

t hereof, which conprises: [ protected I'nternedi ate,
for exarHZ)Ie of formula (I1): OCRARS(CH2) m O - (CH2)o OR14 81
24 Jund®005 or a salt or solvate thered , Wwherein R, R2, R3, R4, R5, m
and n are as defined for the conpound of formula (1), (la) or (Ib), and
R8, R9, and RlGvherein®icind ReraheR'Adrene¢doh indapeaderitiycsithgeimydrogen qrreoprotecting)

group provided grf\fH, afll R'€AHitherydidgenSa frdtecitfigdlp, | S a protecting group;
and R14 is e|t%{h%%8%% o] }%Ng cting 5 group; (b) alkylation of an
am ne of fornula™( d—l&i

) ORt4 wherein R8 and R9 and R10 are
each ir?éependently ei ther hydrogen or a protecti ng group, and R14 is

ei ther hydrogen or a protecting group, with a co ourllaqi of formula (X111):
15 _

L*CRR*(CH,),, —O —(CH,); (X

R3

wherein R', R%, R?, R, R®, m, and n are as defined for the compound of formula (1)
or (la) and L? is a leaving group;

20
(c) reacting a compound of formula (XVII):
R'OCH,
R'O CHCH,L* (xvin
’ 0R14

25 wherein R®, R* and R are as hereinbefore defined and L* is a leaving group, with
an amine of formula (XVIl): :
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R wherein Rl, R2, R3, R4, R5, m and n are as defi ned4for tge ;;orrpound of

formula (1) or (la) and L2 is a |eaving group; 20 (&

of formula (XVI1): CHCH2 (XVI1) OR14 25 wherein R8, RO and Rl14 are as

her ei nbefore defined and L4 is a | eaving group,
(XVII1): 82 24 June 2005 RLIOHNCRR5(CH2) m O - (GH2),; wherein R to R5, R10,

m and n are as hereinbefore defined; or (XVII}) %1(d) renmoval of a chiral

auxiliary froma conpound of fornmula (Ila):
R15CRR5( CH2) m O ( @MBINCR'Ricmuhereb H)

her ei nbefore defined and RL5 tepresents a
the following steps in any order: (i) optiondl

CHCH2N
Rs, m and )@Jlﬂ)as

R5

renoval of any protecting

groups; (ii) optional separation of an enantigdmer froma m xture of
enantiomers; 15 (iii) optional conversion of the product to a
correspondi ng salt, solvate, or physiologically functional derivative
t hereof . 49. A whmrein R'to&® nBY; axandsearecsdréinbeforeraefioedst of or mul ae (11)
(rrr) and (1v). 20 83 :

5 (d) removal of a chiral auxiliary from a compound of formula (lla):
8
R'OCH R?
R1
R’ cI:HCHZNR“‘cR‘RE(CHz)m_—o—(CHZ)H—<\:}/
OH '
R:!

(lia)

wherein R* - R®, R, R®, m and n are as hereinbefore defined and R" represents a
10 chiral auxiliary; o

followed by the following steps in any order:
(i) optional removal of any protecting groups;
(ii) optional separation of an enantiomer from a mixture of enantiomers;

15 (iii) optional conversion of the product to a corresponding salt, solvate, or
physiologically functional derivative thereof.

49, A novel intermediate selected from those of formulae (1) (ill) and (V).

20
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a conpound

with an amne of fornula

iral auxiliary;”’foll owed by



