2 February. 2006 1 Medicinal Conpounds The present in ion i gncer ned
wi t h phenet hanol ami ne derivatives, processes for théiigbﬂgﬁﬁhzgﬁgg,
conpositions containing themand their use in medicine, particularly in 5
the prophylaxis and treatment of respiratory di seases. Certain

phenet hanol am ne conmpounds are known in the art as having sel ective
stinulant action at p2-adrenoreceptors and therefore having utility in the
treatment of bronchial asthrma and rel ated di sorders. Thus GB 2 140 800
descri bes 10 phenet hanol am ne conpounds isncl udi ng 4-hydroxy-a' -[[[ 6-(4-
phenyl but oxy) hexyl ] am no] methyl]- 1, 3-benzenedi nethanol 1-hydroxy-2-
napht hal enecar boxyl ate (sal neterol xinafoate) which is now used clinically

in the treatnent of such nedical padidinal 8Bmpotrddl t hough sal neterol and
the other commercially avail abl e p'z—ad'r@nvr'efge'm?' agonists are effective
bronchodi | ators, the maxi mum duration of action is 12 hours, hence tw ce

dai ly dgsi REhe! ;ﬁe@éﬁtﬂ{veh?&ws(rjc@ﬁe?rﬁ@fp\ﬂh ipﬁerﬁélﬁélirﬁﬂe?ﬁiﬁe tagmaitinémiromeeb fopr
conpounds havin tent and. sel ective stinmu .acti.on at . . .
p2_adr enor é@@bp%,pgPa?lgﬂocqﬁ%mswgnaﬁorgawmﬁﬁag@g}??fgﬁﬂbtﬁ% 3 "?ﬁdt'cé'?;ef' iPaHiculagy in
Accor d ng tthe pluphplagis @nt treatrsaritiodb respirhteryediseasps.ovi ded a conpound of formil a
(1) HOCH2 HO -<\ |, ~ CHCH2ZNHCRARS5(CH2)m -O (CH2)0 -OCRBR OH or a salt,

sol vate, or physiologically functional derivative thereof, wherein: 25 mis
an int eger Gsrtain pmer@thamoBmineicorppeundsire eewroi the arhas haying selgctive t he

provi so t hakifaht ctich £ ph-2drPordcebtordand therefore having utility in the treatment of
bronchial asthma and related disorders. Thus GB 2 140 800 describes
10 phenethanolamine compounds including 4-hydroxy-o.'-[[[6-(4-
phenylbutoxy)hexyllamino]methyl}-1,3-benzenedimethanol 1-hydroxy-2-
naphthalenecarboxylate (salmeterol xinafoaté) which is now used clinically in the
treatment of such medical conditions.

15 Although salmeterol and the other commercially available B,-adrenoreceptor agonists
are effective bronchodilators, the maximum duration of action is 12 hours, hence twice
daily dosing is often required. There is therefore a clinical need for compounds having
potent and selective stimulant action at B..adrenoreceptors and having an
advantageous profile of action.

20

According to the present invention, there is provided a compound of formula (1)

HOCH, R? 1

R
HO CHCH,NHCR*R®(CH,),, — 0 —(CH,), —OCR°R’ n
OH
R3

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 2 10 5;
with the proviso that m + n is 4 to 10,

30




2 February. 2006 2 R is selected from hydrogen, C1.3alkyl, hydr , hal o,
Cl-shal oal kyl, -XC(O NROR10, -XNR8C(O R9, -XNR8C(O 1a R9,

- XSO2NR1' R12, XNR8SO2R'R O, - XNROR10, XN R8ROR10, -XNR8C(O) OR9, - XCO2R9,

- XNR8C( O) NRBC( O) NROR10, -XSR9, XSOR9, and -XSO2R9; 5 or R is selected
from-X-aryl, -X-hetaryl, and -X-(aryloxy), each optionally substituted by
1 or 2 groups independently selected from hydroxy, Cl.6al koxy, hal o,

Cl. eal kyl, Cl1_6hal oal kyl, -NHC(O) (C1-6al kyl), -SQ2(CL.8alkyl), -S@(aryl),
- SO2NH2, - SQ2NH(C1 eal kyl), -SO2NH( C3. 7c§|cl oal kyl), -CO2H, -CQ2(C1-6alkyl),
- SO2NH( C3. 7cycl oal kyl A _eal kyl ), -NH2, H( C1- 6al kyl ), or hetaryl
optionally substituted by 10 1 or 2 groups i ndependent ly selected from

hydr oxy, C ‘Eié‘kéiBZitéd ﬂ%fH Rydr%é??bkééw q{gdrog},t %‘(91 %ﬁélk;élx ﬁﬁ*ﬁ‘)’P or

C2. 6 al kenyl ene; I 1%9 %ﬁb .4, R8 and
RO are mde?ﬁbﬂ?ﬁ@GQ)Ry. -%élpe@{@fNR RomWﬂrSQan X@@U dRoal kyl

aryl, het akwthhekﬁfa“h@@m salred(djorN dxeOyRY GlngHt b})NRBC@)NRﬁ%1°&D@$FR9 are
each independent | y aIIy substituted by | or 2 groups independently

sel ect ed f rorR¥MarBd %gﬁ%ﬁkyl 20 C1.8hal oal kyl, -NHC(O) (CL. eal kyl ),
- SO2( GL. ealdtR' )s sel&fied aoiyl -XraryICGE hetaryQRRECK4alyloxy), ach oplidhally MiHsBltadtibky | )

| (Cl. Gal k | |
E;re%/agyl (C1. 1¢ |22<§}’P5‘9r¥'délﬂ%8%8b é]g&kﬂ{ rﬁ%{'ﬁd %éa lﬁ%ﬂ?’ Qa]o I&-@%&Het aryl,
;1 NgSOZ(Cl Galskq{b%l;(/yl -l\rﬂ;qccml)carsgikylioSOz(Mﬂagheﬁncgz%ﬂggfpthb :j S seljec{ Ied from
ydr ogen, alﬂﬂ Hﬁc}' (D, HA0ED Rig in epen ently

| ected f mzh '8 g%éil 7T *‘%’J“% [oal
Pt y1 ( CL-SBNGor Bl GHspt). 5y NHLC: VR o Splop B PBIUIGHAY 1 he
nitraqgen t1¢br%r6bp§ ey dpéifd%gﬂ&@é@@é’ted fremMyardxy, CBalkoRy, halo, TBFAIRYIe6H Ni trogen

cont ai ni ng rlnq ' R 12 are each optionally substit ut ed by one
or two gro 3 é?‘Pﬁi@ﬂendently sel ected from hal o, Cil-6al kyl, and

Cl- 6hal oal kyl ; where R' s -XNRBC(O) NROR10 , R8 and R may, together with
the -NC(O p i,on he group RL to which they are bonded, forma
saturated Ori® ﬁ@'a )'Uroét &4 bﬁeﬂggn%referably 2 February, 2006

15 p is an integer from O to 6, preferably O to 4;

R® and R? are independently selected from hydrogen, Cysalkyl, Cazcycloalkyl, aryl,
hetaryl, hetaryl(Cq.ealkyl)- and aryl(Cqsalkyl)- and R®and R® are each independently
optionally substituted by 1 or 2 groups independently selected from halo, Cqsalkyl,

20 Cishaloalkyl, -NHC{O){Csalkyl), -SO,(Cisalkyl), -SO.(aryl}, -CO2H, -COx{C/.4alkyh),
-NH,, -NH(C,salkyl), aryi(Cy.salkyl)-, aryl(C,salkenyl)-, aryl(Czsalkynyl)-,
hetaryl{(C,salkyl)-, -NHSO,aryl, -NH(hetarylC,.salkyl}, -NHSOhetaryl, -NHSO,(C.salkyl),
-NHC(O)aryl, or -NHC(O)hetaryt:

25 R"is selected from hydrogen, C,.salkyl and Ca.; cycloalkyl;

R'' and R'?are independently selected from hydrogen, Cysalkyl, Cs,cycloalkyl, aryl,
hetaryl, hetaryl(Cyealkyl)- and aryl(C.alkyl)-, or R'" and R'?, together with the nitrogen
to which they are bonded, form a 5-, 6-, or 7- membered nitrogen containing ring;

30 and R"" and R" are each optionally substituted by one or two groups independently
selected from halo, Cysalkyl, and C,ghaloalkyl;

where R’ is ~XNR®C(O)NR®R'’, R® and R? may, together with the -NC(O)N- portion of
the group R’ to which they are bonded, form a saturated or unsaturated ring, preferably



3 ab-, 6-, or 7- nenbered ring, for exanple an im'dafg 'bd' ne %’g@mrrmdi ne
ring, such as i mdazolidine-2,4-dione or pyrimdine ere R
is -XNR8C(O)OR9, R8 and RO nmay, together with the -NC(O O portion of the
5 group R to which they are bonded, forma saturated or unsaturated ring,
preferably a 5, 6-, or 7- nenbered ring, for exanple an oxazolidine ring,
such as oxazolidine-2,4 - dione; where RL is -XC(O NRORL or -XNRS8C(O NRIORL1O
, RO and R7 may, together with the 10 nitrogen to which they are bonded,
forma 5-, 6-, or 7- nenbered nitrogen csntai ning ring; R2 is selected
from hydrogen, hydroxy, Cl-6al kyl, Cl_6alkoxy, halo, aryl,

aryl (Cl1_6al kyl) - Cl. hal oal koxy, and Cl1-6 hal oal kyl; 15 R3 is sel ected

from hydrogges, 6hYnF]?Oﬁgn'}?@feoﬁﬁ{é(ﬂrex%b@aégéﬁﬂﬁézohﬁﬁ@or Rrifdidina Fivg (Sabhakky! ) -

Cl. hal oal koxy, "and are i ndependently sel ected from
hydr ogen an@idezoliging- %ﬁrd'wqwnmmfﬁr%v?g’o PA%t 20 the total number of
carbon atons in R4 and R5 is not nore than 4; and, R6 and R7 are

the Lotal MR BronSRicuRIRy Hg hihay, oasdhar Windhé NELIRBSEA I (o
conpoinds  a@fodoRhiol whi¢h Jhegratie bbraded, RémanshtiRatesrar upsatueateding. iprefersdhoedt | y
sel ected fr [nqmgd Fn%ﬂ?ﬂeréﬁ]Hn@é%ﬁﬁf@éf?gﬁﬁcﬁﬁ@nh%I ta@ag oﬁgzd%iﬁe@ééi h

hydr ogen. I’ conpounds mis s nor e
suitably 4dgmes and preferably ,5 and n is suitably 2 or 3 and preferably
nis 2. 30 According to a preferred aspect of the invention, there is

provided a conpound of myl a zehrdary., 02006, 4 <
~>- CHCH2 NHW(@I WVP@ @M %F% C(S?N%F\/F | %{)dy R" may, tOgemgl-' with the
10 nitrogen to which they are bonded, form a 5-, 6-, or 7- membered nitrogen containing

ring,

R? is selected from hydrogen, hydroxy, Cqealkyl, Cisalkoxy, halo, aryl, ary{Cy.ealkyl)-,
C,shaloalkoxy, and Cy haloalky); ‘

15
R? is selected from hydrogen, hydroxy, Cysalkyl, Cy.calkoxy, halo, aryl, aryl(Cqsalkyl)-,

C,shaloalkoxy, and C,.ghaloalkyl;

R* and R® are independently selected from hydrogen and Ci alkyl with the proviso that
20 the total number of carbon atoms in R* and R® is not more than 4; and,

R® and R’ are independently selected from hydrogen and C,alkyl with the proviso that
the total number of carbon atoms in R* and R is not more than 4.

25 In the compounds of formula (1) and (la), R® and R are preferably independently
selected from hydrogen and methyl, more preferably R® and R are both hydrogen.

In the compounds of formula {I), m is suitably 4, 5 or 6, more suitably 4 or 5 and
preferably ,5 and n is suitably 2 or 3 and preferably n is 2.

30
According to a preferred aspect of the invention, there is provided a compound of

formula (la)

35



OH 5 or a salt, solvate, or physiologically functiona d=rivati\6 t her eof
wherein R, R2, R3, R6 and R7 are as defined above f E&m&@% and m

is 4 or 5. In the conpounds of formulae (1) and (la), the group Rl is
preferably attached to the gars- or neta-position, and nore preferably to
the meta-position relative to the 10 -OCR6R - link. The groups R2 and R3
are each independently preferably attached to the ortho- or neta-

position, nore preferably to the ortho position relative to the - OCR6R -
link. In one preferred enbodi nent R reppesents a substituent as defined
above, other than 15 hydrogen, nost preferably attached to the
neta-position relative to the -OCR6R7-1ink, and R2 and R3 each represent
hydrogen. I n another preferred enbodi nent Rl represents hydrogen and R2 and
R3 each represent a substituent as defined above, at |east one of which is
ot her than hydrogen, and R2 and 20 R3 are each independently attached to
the ortho- or ta- positions relative to the -OCR6R7-1ink.gdn a
particul ar e vl-nt, when R2 and R3 each represent halogen thgy are

preferably attacheg=—at the ortho posi tions and when R2 and/R3 g
ar 8 *W‘?W -atpacimd) at-doRiRret 3
()

represent ngjd

t he conpounds of ae|( Zand? IS SU|tany sel et

hydrogen, Cl1_6al kyT,” hydedxy, hal o, Cl. 6ha| oal kyl, - XNR6( C)|OR9,

- XNR8C( O NROR10, - XNR SQ2R9, - XS02NR11R12, _ XNROR 9, -XNRBE®'O) OR9, XSR9,
XSOR9, XS2R9, or from X-aryl, X- hetaryl or X-aryloxy, optionally
substituted as defined above. 2 February, 2006 5 X is suitably (CH2)p

wherein p is preferably zero. R8 and R705uitab|y represent hydrogen. 5 R9

suitahly repres dro I ryd or
het ar yI ( CLO6AFR |%°Vaf% ¥S"3lﬂ$'8ﬂ'?’§ﬁy&'853’%" t?fegﬁﬁ’é‘??etyheﬁha'd

Cl. 6al kyl , afd Rblaed asbfiied aboBORi @irnGdd uyanc;mmmz;,r Saryl (Cl_6al kyl), aryl(C2
al kynyl'), NHSQ2aryl, -NH(hetaryl (Cl.6alkyl), NHC(OQaryl or NHC(O hetaryl.
10 R11 and R12 are suitably each independently selected from hydrogen,

Cl. 6al kyl Hnitre copppepds effprapylae (1) and (1a), the group R' is preferably attached to the

para- or meta-position, and more preferably to the meta-position relative to the

10 -OCR®R’- link. The groups R? and R® are each independently preferably attached to the
ortho- or meta- position, more preferably to the ortho position relative to the -OCR®R’-
link.

in one preferred embodiment R' represents a substituent as defined above, other than
15 hydrogen, most preferably attached to the meta-position relative to the -OCR°R’-link,
and R? and R® each represent hydrogen.

In another preferred embodiment R’ represents hydrogen and R* and R® each represent
a substituent as defined above, at least one of which is other than hydrogen, and R? and

20 R® are each independently attached to the ortho- or meta- positions relative to the
-OCR°R’-link. in a particular embodiment, when R? and R® each represent halogen
they are preferably attached at the ortho positions and when R? and R® each represent
methyl they are preferably attached at the meta positions.

25 In the compounds of formulae (1) and {la} R" is suitably selected from hydrogen,
Cisalkyl, hydroxy, halo, Cy.chaloalkyl, -XNR¥C)OR®, -XNRPC(O)NR°R™®, -XNR®SO,R’,
-XSO,NR'R'2, -XNR°R", -XNRC({O)OR?®, XSR®, XSOR®, XSO,R®, or from X-aryl, X-
hetaryl or X-aryloxy, optionally substituted as defined above.



In the definition of Rl, the term"5-, 6-, or 7- rrenbﬁeg nitrg&
containing ring" neans a 5-, 6-, or 7- nenbered sat ur at ed
ring which includes a nitrogen atom 15 and optionally 1 or 2 other

het er oat ons i ndependently sel ected from nitrogen, sul phur, and oxygen.
Sui t abl e exanpl es of such a ring include piperidinyl, norpholinyl, pyridyl,
2, 4-di hydroxypyri mdinyl, and piperazinyl. In the definition of Rl, the
term"hetaryl” neans a 5- to 10- nenbered heteroaromatic 20 ring or
bicyclic ring systemwhich includes 1, 25 or 3 heteroatons independently
sel ected from oxygen, nitrogen and sul phur, such as thienyl, pyridyl, 2,4-
di hydroxypyri m di nyl, 2,3-di hydroimdazo[2, 1 -b]J[1,3]thiazol-6-yl, or

bi pyri dyl , )prseglﬁggpl(@Hé)pwﬁe,.eq{pQ—ﬁp@fgpﬁﬂfgere_eteroaronati c ring. 25 As used
herein, the term™aryl™ either alone or'in the term"aryl oxy" neans a
nonocyclic or bicyclic aromatic ring system such as phenyl, naphthyl, or
bi phenyl . ReinerRiPbyitabyaepiceent iydragen. means phenyl. In the conpounds of
formulae (1) and (la), the group RL is preferably selected from 30

hydr ogen, Cl. 4al kyl, hydroxy, halo, -NR8C(O NRORt 0, and - NRBSO2R9 wherein
R8 and R9 Riseitaldy depirésents lysbogeno C; satkyd, Curcycadsliyl vangdr ketaryRer i s hydr ogen and
RO is sele r 1y ; ; . 3 I , dear IS
optional | y(Hseu l{(:s'fﬁ%[&@'géygﬁ‘&@%‘fﬁ@??%@é‘\%@ﬁ%@%ﬁgrbé?d@%lgg’ %”?%Ilqt '
conmpounds oBOkEnaglkde. M), ag §C (daliy vt eiadlkyRd), fHR 2R i s substituted by
R8 and/or . ] Oyl o¥ NHEDYhdigr ogen. I n the conpounds of
formula (I )ﬁg‘igwdete?”?g)@ﬂ%@gh@]l% m pr ef erz%l irgi ndependently 5 sel ected
from hydrogen, hal ogen (eg. fluorine or nore preferably chlorine), halo
Cl_Salpkyl  (REbandIRB)are clitdbiy &36h ifdspentdehtiydelectatirgrh @pgilogen, Guhikyi dnd ed

phenyl (eg’:na Cﬂ%ﬁ]& xyphenyl). In the conpounds of formula (1), R4 and R5
are prefer 17‘5’ Bendently selected from 10 hydrogen and nethyl, nore
preferably R4 and R5 are both hydrogen. It is to be understood that the
present i nirethei definition of B',dhé texorfbi, Gatdr §n srepibepad nitrogereondaiting singt eeans
groups desgrd bed NerELABRRY S attReB'of LRLAG AL indfudbd § ritheRRtdia

i ncl ude:
15 and optionally 1 or 2 other heteroatoms independently selected from nitrogen, sulphur,

and oxygen. Suitable examples of such a ring include piperidinyl, morpholinyl, pyridyi,

2,4-dihydroxypyrimidinyl, and piperazinyl.

In the definition of R', the term "hetaryl” means a 5- to 10- membered heteroaromatic

20 ring or bicyclic ring system which includes 1, 2, or 3 heteroatoms independently
selected from oxygen, nitrogen and sulphur, such as thienyi, pyridyl, 2,4-
dihydroxypyrimidinyl, 2,3-dihydroimidazof2,1-b]{1,3]thiazol-6-yl, or bipyridyl, preferably a
5- or 6-membered heteroaromatic ring.

25 As used herein, the term “aryl” either alone or in the term “aryloxy” means a monocyclic
or bicyclic aromatic ring system, such as phenyl, naphthyl, or biphenyl. Preferably the
term “aryl” means phenyl.

In the compounds of formulae (1) and (Ia), the group R' is preferably selected from

30 hydrogen, Cyalkyl, hydroxy, halo, -NREC(OINR®R™, and ~NR*SO,R®° wherein R® and
R® are as defined above or more suitably wherein R®is hydrogen and R? is selected
from hydrogen, Cisalkyl, Cs.scycloalkyl, and aryl and is optionally substituted as
described above.



N-{3-[(2-{[6-({(2R) - 2- hydroxy-2-[4-hyd roxy-3-(hydroxynet hyl

) phenyl ] et hyl)- am i no) hexyl] oxy}et hoxy) net hyl ] phen;i}iebd‘i'p‘-%@% ea;
4-{(1

R -2-[(6-{2-[(2, 6-di chl orobenzyl ) oxy] et hoxy} hexyl ) am no] - 1- hydr oxyet hyl } - 2-
(hydr oxynet hyl ) phenol ; 20
N-(1,1"-biphenyl-4-yl)-N-{3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3- (hyd
roxynet hyl )phenyl]ethyl}am no )hexyl]oxy}ethoxy)nmethyl] phenyl }urea
N-cycl ohexyl -N -{3-[(2-{[6-({(2 R -2-hydrgpoxy-2-[4-hyd roxy-3-

(hydr oxynet hyl ) phenyl ] et hyl } am no) hexyl ] oxy} et hoxy) net hyl ] phenyl }u rea;
4-[ (1 R -2-({6-[2-(benzyl oxy) et hoxy] hexyl }am no) - 1- hydroxyet hyl ] -2 25
(hydr oxynetihyhe phrapairids4f fdrulzeqh(E@nt2R) whek oy Rfishy@stitated-by-Khy d

[?é%gﬁ} g)él )%Ej?c?r%‘l’,eﬁ&%ld}o%rﬁ‘ag)ésuri]taeaél\}lhbg O\é}eet hoxy) met hyl ] benzenesu
R) - 1- hydroxy-2-[ (6-{2-[ (4-i odobenzyl ) oxy] et hoxy} hexyl ) am no] et hyl } - 2-

hyd 2 3
fo, L2016 (1 %J'lé% A ?853’@“ DRSNS SIS BTRERY SRR hy1 )i no
- hexdl]o é@ﬂlfhi@ﬁ%%l@o"e erteway oniRe h'?ill"}" 4-((1
R) 1- hydr oxy, ealk{ll[(@g (@Fs{) [G‘:&a r(lagpll‘h@fhvh%hbbh]a@ﬂb} SlaHNd phenyl

hexyl ] am no%et h hydr oxynet hyl)
R) - 1- hydr oX§9 %’F r}{e{” h- S) 1- phenyl et hyl ] oxy} et hoxy)- 35
hexyl ] am no) et hyl )phenol 2 February, 2006 7 4-{(1

R)-2-1(6-{45 yl-fe %}i]:lenoﬁ?%fz‘r’o{#ﬁ&lgm] g Qr?%hé} %%ﬂ%f}eﬁa@lW.R]je&en'&%ﬂﬁ;%é@ét@é{ brbin?”

(hydr oxymeth
R) - 1-18y dr oydpgpp @nd zne{tmdfmgneweﬁeeaisz ang/R® are both hydrogen.
et hoxy} hexyl ) am no] et hyl } phenol ; 5
4-{(1R) - 2- [l(6 {2-1(2, 4-di chl orobenzyl ) oxy] et hoxy} hexyl ) am no] - 1- hydro 3/et hy
1}-2- (hyd tﬂ%%ﬁylﬁ%plﬁ@ﬁl’?tﬁﬁ@ﬁ]ﬂt thezpr@ﬁwﬁwﬁeﬂ ¢RMeys all gqmbinations ¢ parucu ar an
R) - 1- hydr oypyeférréd §rougs tbderibbd inkldatdeiet hyl ) benzyl ] -
oxy} et hoxy) hexyl ] am no} et hyl ) phenol ; 4-{(1
R) - 1- hydroxy-2-[(6-{2-[ (3- hydroxybenzyl ) oxy] et hoxy} hexyl ) am no] et hyl } - 2-
15 Preferred compounds of the invention include:

N-{3-[(2-{[6-({{2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl}phenyl]ethyl}-
amino)hexylloxy}ethoxy)methyljphenyl}-N'-phenylurea;
4-{(1R)-2-[(6-{2-[(2,6-dichlorobenzyl)oxylethoxy}hexyl)aminoj-1-hydroxyethyl}-2-
(hydroxymethyl)phenol;

20 N-(1,1"-biphenyl-4-yl)-N'-{3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyllethyllamino)hexylloxylethoxy)methyl]lphenyliurea;
N-cyclohexyl-N'-{3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyilethyl}amino}hexylJoxy}ethoxy)methyllphenyf}urea;
4{1R)-2-({6-[2-(benzyloxy)ethoxy]hexyl}amino)-1-hydroxyethyl]-2-

25 (hydroxymethyl)phenol;
4-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyl}amino}-
hexyl]oxy}ethoxy)methyllbenzenesulfonamide;
4-{(1R}-1-hydroxy-2-[(6-{2-[(4-iodobenzyl)oxylethoxy}thexyl}amino]ethyl}-2-
{hydroxymethyl)phenol;

30 3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyl}amino)-
hexyl]oxy}ethoxy)methyilbenzenesulfonamide;
2-(hydroxymethyl)-4-({1R)-1-hydroxy-2-{[6-(2-{[{1R)-1-phenyiethyljoxy}ethoxy)-
hexyl]amino}ethyl)phenol;
2-{hydroxymethyl}-4-((1R)-1-hydroxy-2-{[6-(2-{[(1S)-1-phenylethylloxy}ethoxy)-

35 hexyflamino}ethyl)phenol;




10 (hydroxynet hyl)phenol; N-{3-[(2-{[6-({(2R)-2-hyd
r oxy- 2-[ 4- hydr oxy- 3- (hydr oxynet hyl ) phenyl]ethyl)-
am no) hexyl ] oxy} et hoxy) net hyl ] phenyl }ur ea;
N-{3-[(2-{[6-({(2R) - 2- hydr oxy- 2-[ 4- hydroxy-3- (hyd roxynet hyl

) phenyi ] et hyl } am i no) hexyl ] oxy} et hoxy) net hyl ] phenyl } -4 15

(met hyl sul fonyl ) benzenesul fonam de; N-{3-[(2-{[6-({(2R) -2-hyd roxy-2-[4-hyd
roxy- 3- (hydroxynet hyl )phenyl]ethyl}- am
ino)hexyl]oxy}ethoxy)nethyl]phenyl}nethagesulfonanide;
N-(3-{[({3-[(2-{[6-({(2R)-2-hyd

roxy- 2- [ 4- hydr oxy- 3- (hydr oxynet hyl ) phenyl J et hyl } -

ne- 5 20 oet @iéi%ﬁ@%yfﬁ’?@gébkgﬂaﬁéﬁé%?%%8% orlueu s Ly
rﬁgyﬁ] gfh;(wdroxynagflbm}&iobxyrret hyl ) ; _

N (o (2 (PP W ﬁ’“’%%’%“%g’ﬁ@%5““@%%?%@3’#&hy| ) phenyl ] -

et hyl } am ndthr@sy; i)'! yl ] phenyl } - N - ( 3- net hyl phenyl )urea; 25
N-{3- [ 2- {[zﬁl(mi QJR)B-{% [(B’%%lﬁbr(ﬂ)e[nél eﬂi@kr}ﬁekﬁ)dﬂﬁlﬁéﬂymdidky)emﬁw ] ethyl}-

am no) hexy rret hyl ] phen 3-(trifl t hyl ) ph I
N (3 b SV BPORRYENERE (3. [ (2 ({6~ ({(2R)- 2- hyd roxy-2- [ 4- hydroxy- 3 (hyd
rl\f?)é msth lhyl )ngdmkifmefmyl)%a(m )] -hgdrpky- gaé%G}(gt{h[ﬂsgvf)Mﬂgqﬂ[ﬂzl)hﬁwgﬁw Hu g ea30
-chl or T CEN r ox r ox
(hydr oxynet %Qﬁ"é'f‘ Ifea?n L‘I(’)%ﬂ{r#)ﬁ % exyl ] oxyi/et hoi ) met hyl>/] phe%yl }urea;
N-{3- [(2 {[%H(%)twd@xw&ﬁaﬁayﬁ%hydmmnw{me( exy/singlptgleny | | -
eR'; h)z/l e g éﬂrﬁ% %E(ﬁgh&xy) met hyl ] phenyl }-N - (3-iodophenyl )urea; 4-{(1

roxynethy?fb K%ﬂW(ﬂzﬁkgr ‘§§y2§%g%§%&2%@&ﬁ aﬂ%gg&@éhﬁﬁgg@¢K6thyl} z (v
o) hex; F]“o*““"‘“ﬁ“”]a**}b“’@*yg’mﬁwm’:%ﬁ*EZ']3 car boxan

ms [)(/2 { ﬁ‘%ﬁé}‘ (gﬁﬁn%} &9 %y'lf'ﬁyﬁgpd(yroxy 3 (hydr)c()i;nrretGhyl)phenyl]et hyl ) -
am no) hexy (fyagsyettioppheeyifeshylipmeryhexyfoxygihensmathyliphemy B

15 (methylsulfonyl)benzenesuifonamide;
N-{3-[(2-{[6-({(2R)-2~hydroxy—2-[4-hydroxy—3-(hydroxymethyl)phenyl]ethyl}-
amino)hexylloxy}ethoxy)methyllphenyl}methanesulfonamide;
N-(3-{[({3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyi}-
amino)hexyljoxy}ethoxy)methyllphenyl}amino)carbonyllamino}phenyl)pyridine-3-

20 carboxamide;
N-(3-ethylphenyl)—N'-{3—[(2—{[6-({(2R)-2—hydroxy-2-[4-hydroxy—3—(hydroxymethyl)—
phenyllethyl}amino}hexyl]oxy}ethoxy)methyllphenyl}urea;
N-{3-[(2-{[6-({{(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]-
ethyllamino)hexylloxy}ethoxy)methyllphenyl}-N'-(3-methyiphenyljurea;

25 N-{3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyl}-
amino)hexylloxy}ethoxy)methyl]phenyl}-N'-[3-(trifluoromethyl)phenyllurea;
N-(3,5-dichiorophenyl}-N-{2-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)hexylloxy}ethoxy)methyilphenyljurea;
N-(3-chlorophenyl)-N'-{3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-

30 (hydroxymethyl)phenyllethyl}amino)hexylloxy}ethoxy)methyllphenylurea;
N-{3-[(2-{[6-{{{2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyhphenyl]-
ethyl}amino}hexylloxy}ethoxy)methyllphenyl}-N'-(3-iodophenyl)urea;
4-{{1R)-2-[(6-{2-][(3-aminobenzyl)oxy]ethoxythexyl)amino]-1-hydroxyethyl}-2-
{hydroxymethyl)phenol;

2 February, 2006




5

N-{3-[(2-{[6- ({(2R) - 2- hydr oxy- 2- [ 4- hydr oxy- 3- ( hydr oxy#&ieHannZ2008 ot hy| } -
am no) hexyl ] oxy} et hoxy) net hyl] phenyl } benzam de; 3-(benzoyl am
no)-N-{3-[(2-{[6-({(2R) - 2- hydr oxy-2-[4-hyd roxy-3-(hydroxynet hyl) -

phenyl ] et hyl } am i no) hexyl ] oxy} et hoxy) net hyl ] phenyl } benzam de;
N-{3-[({3-[(2-{[6-({(2R) - 2- hyd roxy-2-[4-hyd roxy-3-(hyd roxynet hyl

) phenyl] ethyl} 10

am no) hexyl } oxy} et hoxy) net hyl j phenyl } am né)) car bonyl ] phenyl } t hi ophene- 2-

car boxam de;
N-{3-[({3-[(2-{[6-({(2R) - 2- hydr oxy- 2-[ 4- hydr oxy- 3- (hydr oxynet hyl ) phenyl ] eth

bony 1] phend IR MR CA B R L BA Pl fo Rt Rpemyginy-
r oxy- 2- [ 4- hgninoXyexgleiyjethosymethiiphephitmyidinet Jrgarpoxartide;
am no) hexyl| ﬂJ%ﬁZe{lé‘R )(- -WB%J(}PE?@-KH@W SMRERADBBALARRRRENY! -

benzenesul f ona

R) - 2- ({ 6- [ 22minoihexyiiguiihexyimethiinhesiithiophens 2 sarbpranmigeno) - 1- hydr oxyet hyl | -
2- (hysir oxyng B)\‘ﬁ:{%ﬁl LZ hykirbkyl2- [4—hydroxy -3- (hydroxymethyl)lphenyl]ethyl}—

R) - 1- hydr ox i\%"&ﬂ’@%ﬁ@”ﬁﬁ"ﬂﬁ?ﬂﬁ?% EP%/( ) nmet hoxy] et hoxy}- 20

hexyl )am n

R) - 2- [ (6- { 23-[HeBzbylamiogNe{8-) DG HER B2y ivexy-Lj[amyomky-B-(hydfoxpryethyty } - 2- (hyd

R 1 by o RO bbb benyiReneamidsiey y ) o

m no] et hyl INH&H3-[(246-{2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}-

s BN S )

r oxynet hyl )§@& @hyl}- am
no) hexyl ] oxy. @[({m 2){[63(1{(12R|) DIHya Ry PmHyr ke &xmeihynﬂva'n@ thyl}-
?I?z)_ (2;]5&?65(2 %)&I} ! oben %l[yl]é/gx%]l}ammas& X)X l}nlclotlnargle droxyethyl }-2-

R%] (2]I [(6 { N+ [C{ﬂ({S-[m{l[@({mR)thwbmH‘] Bydroxy 3ileydroyyamatmd)phéntilethygxy et hyl } - 2-
Ry 216 (bR euE It lenenaming B IETIRARITNYY ) hexyl ] ani noj - 1-
hyd roxyet penzerespigramidRy net hyl ) phen ol ; 2 February, 2006
4-[(1R)-2-({6-[2-(1,1'-biphenyi-2-yImethoxy)ethoxylhexyi}amino)-1-hydroxyethyl]-2-
(hydroxymethyl)phenol;
4-{(1R)-1-hydroxy-2-[(6-{2-[(4"-methoxy-1, 1'-biphenyl-2-yl)methoxy]ethoxy}-

20 hexyl)amino]ethyl}-2-(hydroxymethyl)phenol;
4-{(1R)-2-[(6-{2-[(3-bromobenzyl)oxy]ethoxy}hexyl)amino}-1-hydroxyethyl}-2-
{hydroxymethyl)phenaol; |
2-(hydroxymethyl}-4-{(1R)-1-hydroxy-2-[{6-{2-[(3-phenoxybenzyl)oxy]ethoxy}-
hexyl)amino]ethyl}phenol;

25 4-{(1R})-1-hydroxy-2-[(6-{2-[(4-hydroxybenzyl)oxy]ethoxy}hexyl}amino]ethyl}-2-
(hydroxymethyl)phenol;
5-{3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]jethyl}-
amino)hexylloxy}ethoxy)methyl]phenyl}pyrimidine-2,4-diol,
4-{{1R)-2-[(6-{2-[(2,5-dichlorobenzyl)oxy]ethoxy}hexyl)amino]-1-hydroxyethyl}-2-

30 (hydroxymethyl)phenol;
4-{(1R)-2-[(6-{2-[(3.5-dimethylbenzyl)oxy]ethoxy}hexyl)amino]-1-hydroxyethyl}-2-
(hydroxymethyl)phenol;
4-((1R)-2-{[6-(2-{[2-fluoro-6-(trifluoromethyl }benzyljoxy}ethoxy)hexyilamino}-1-
hydroxyethyl)-2-(hydroxymethyl)phenol;



9 2- (hydroxynet hyl)-4-(
R) - 1- hydr oxy- 2- {[ 6- (2-{
}

1
3-(trifluoronethoxy)benzyl]- 2 February, 2006
oxy}et hoxy) hexyl ] am no} et hyl )phenol; 2-(hydroxymethyl)-4-{(1

R) - 1- hydroxy-2-[ (6-{2-[ (2-nmet hyl - 1, 1' - bi phenyl - 3-

yl ) met hoxy] et hoxy} hexyl ) am no] et hyl } phenol ; 5

3-[(2, 3-di hydroi m dazo[ 2, 1-b][1, 3]t hi azol -6-yl methyl )am no] - N-{3-[ (2-{[6-({
(2R) -2 hydroxy-2-[4- hydroxy-3-(hyd

roxymet hyl ) phenyl ] et hyl } am no) hexyl ] oxy} g:]hoxy) - met hyl ] phenyl } benzam de;
N(3-{[({3-[(2-{[6-({(2R) - 2- hydr oxy- 2- [ 4~ hydr oxy- 3- (hyd

roxymet hyl ) phenyl ] et hyl }am no) hexyl ] oxy} et hoxy) nmet hyl ] phenyl } am no) car bonyl

0 RIS o e o

phenyl } a mcw)ai W&hﬁ}v %mm } hgnol) t h |ophene 2- carboxam de;

N-(1,1'-biph Hksx?»mlé jﬂ)hl {({ﬁy%?dx{:kﬁz([fdeéﬁkz-%ewﬁ qxbﬁp r{yilshydroxy 3- 15
(hydr oxynet h hen ani no) hex oxy et hoxy) net hyl’] phenyl }ur ea;
N- ( 3- am nop® é’f?& Xyjgth xg}lﬁ/(gl gmigolethyd R%'/ bhydr oxy- 2- [ 4- hydr oxy- 3-

(hydr &y metdae Bﬂﬂm‘fcblﬂrﬁdMZ}’ﬁﬁl[ﬂBIIHHWJG}MEWDMW]}NHBWL{I@H@M}ur ea;

§0£(§,23{ E ﬁyg}{yg %ﬁ%ﬁr OX%ﬂépﬁg%?gwP.rbejnyl]ethyl}ammo)hexyl]oxy}ethoxy)—

hexyl ] oxy} enétbxiphesyljbenkamideet hy| benzenesul fona mde; 20

N-{3-[(2- hyd t hyl ) ph | ] et hyl
am{l nE)§ he%/ iﬁg?ﬁb{ MQ‘WQ%%% **4221;0 §h(l gnr gx%m:u' ?oZ\SI )62%11 ]ng v
benzam de; (hydresmetbyiipheoylletyl) lip oxypmetiyiphenylari PPF@G?QSWQWE hyl

phenyl}benzamide;

)- 10
byl ] r eat- Jet&@ﬁ?%gﬁs*&{%ﬁ%%%&" RS SISl sy B IR oxy- 3. (hyd

roxymet hyl amitiehgkiloRGe@bRy)retivi] poeivissidcearbariviiaxinolstanyl)thjopheyd-2ar bamat e;

5-{3"-[(2 %%’f? 2- hydr oxy- 2- [ 4- hydr oxy- 3 (hyd roxynet hyl )-
phenyl ] et h%"%& bc?hexyl ] oxy} et hoxy) net hyl ] - - bi phenyl - 3-yl ) pyri m di ne-2
, 4( 1 H, 3H) N-di, Beidpheaylk3-1)-N'-{3-[(2-{[6-({(2R)-2- hydroxy-z {4-hydroxy-3-

(F?w 5;33;@;@@&% Wphére RO GISh RAKERYBReAThaIed; et hy! }-2- 30
-(3- ammophenyi)- -{3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyllethyl}amino)hexyljoxy}ethoxy)methyl]phenyl}urea;
3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)-
hexylloxy}ethoxy)methyl]-N-methylbenzenesulfonamide;

20 N-{3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyljethyi}-
amino)hexyljoxy}ethoxymethyllpheny!}-3-[(thien-2-ylsulfonyl}amino]benzamide;
N-{3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)-
phenyllethyl}amino)hexyl]oxy}ethoxy)methyllphenyl}-N'-[3-(2-phenylethyl)-phenyl]urea;
cyclopentyl 3-[(2-{[6-{{(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]-

25 ethyl}amino)hexylloxy}ethoxy)methyllphenylcarbamate;
5-{3"-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)-
phenyl]ethyl}Jamino)hexyljoxy}ethoxy)methyl]-1,1'-biphenyl-3-yl}pyrimidine-2,4(1H,3H)-
dione;
4-{{1R)-1-hydroxy-2-[(6-{2-[{ 3-iodobenzyl}oxy]ethoxy}thexyl}amino]-ethyl}-2-

30 (hydroxymethyl)phenol;
3-[(2-{[6-({{2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl}phenyl]-
ethyl}amino}hexyljoxy}ethoxy)methyi]-1,1-biphenyl-3-ol;
N-cyclohexyl-3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]-
ethyllamino)hexylloxy}ethoxy)methyllbenzenesulfonamide;

(
[
e
(



-[(2-{[6-({(2R) - 2-hyd roxy-2-[4-hydroxy- 3- (hydroxyrreth he
et hyI }am no) hexyl ] oxy} et hoxy) net hyl]-1, 1' - bi phenyl - 3-% X"')‘gm%d's
N-cycl ohexyl -3-[(2-{[6- ({(2R) - 2- hyd roxy-2-[ 4- hydroxy 3 (hyd
roxymet hyl ) phenyl ] - et hyl } am no) hexyl ] oxy} et hoxy) net hyl | benzenesul f onam de;
2 February. 2006 10 N-{3-[(2-{[6-({(2R)-2-hyd roxy-2-[4-hydroxy-3-(hyd
roxymet hyl ) - phenyl ] et hyl } - am no) hexyl ] oxy} et hoxy) net hyl ]
phenyl } - 3-[ (phenyl sul fonyl )am no] benzami de; 4-[(1
R)-2-({6-[2-({3-[(2, 3-di hydroi m dazo[ 2, 14#] [ 1, 3] t hi azol - 6-yl met hyl ) am no] -
benzyl } oxy) et hoxy] hexyl } am no) - 1- hydr oxyet hyl ] - 2- (hydr oxynet hyl )phenol; 5
N-cyclopropyl 3" -[(2-{[6-({(2R) - 2- hydr oxy- 2- [ 4- hydr oxy- 3- (hydr oxy- net hyl ) -

phenyl ] et hy pg%}_@%ﬁy@%y‘}@tﬂ%%}dﬂ@gl‘y Hydpog} p{gg%g},g%e;’hﬂﬁul f onami de;

I\F~{3[(2~{[6()g$ roxy |) ph a

nyl ] et hyl } -2naifp GMIQ%yﬁWym Wprwwpr,w%m"p@ 78R et hyny|

?\Pp?gn%ﬂ(% Hegm)z( [2(3[23d|hydr0|m|dazo[21 -b][1, 3]th|azol6ylmethﬁi)a?mlnﬂ]— Tethyl)
ro X en e

10" ani no) p o ot | BRI S e et "enY ! ] ethy

N-{3- [X 3- {[WCYC{RQF?@»‘%—KW{BE(WRZ-ZEMW@MWVBFC(W@(WGW%M&W)fIOheny| lethyl}

N 15| (o PR RB ORI "%‘%ﬁﬂ}q%ﬁm"f’%ﬁe ) phe

e
K¥ y y

et hy! }am noy. é@n’zxns.l]@m@tmwﬁ?miar&aﬁiﬁm&n@%@bh&nﬁ?@m no} pheny! )

t
RL fg 19? ??1 3-gmino)peatyiepyiatioy)me iy BarryNPREMIER- 3- (hydr oxymet hyl ) phenyl |
ethyl)amn nqo g@ xﬂsl(@(éw)@-mﬁa&zwﬁ RhyrhlyPRethgmet§))sReryneyly] 2

m no} phenyl 0 nicoti nam

N-(3-{[ ({3 Wlm)pﬁwqump%ywmhwmezylm RORMYSIG:3- ( hydr oxynet hyl ) phenyl ]

et hyl | AR
e e T
r oxynet hyl FoNenHenty W}e,» hoxz ethyl(Jpheny N'—pheny urea;

am ngppent wld0xy3-REREX KRB0 drekefyd-hidbrasasdrd:R7MyBRheny!]
ethyllamino)pentyljoxy}ethoxy)methyljphenyllamino)carbonyllamino}phenyi)

nicotinamide;
N-(3-{[({3-[(3-{[5-({{2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyf]
ethyl}amino)pentyljoxy}propoxy)methyflphenyl}amino)carbonyllamino}phenyl)

20 nicotinamide;
N-(3-{[{({3-[(3-{[7-({{2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]
ethyl}amino)heptylJoxy}propoxy)methyl]phenyl}amino)carbonyllamino}phenyl}
nicotinamide;
N-{3-[(2-{[5-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyl}

25 amino)pentyl]oxy}ethoxy)methyllphenylimethanesulfonamide;
N-{3-(3-{[5-({(2R}-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyflethyi}
amino)pentyljoxy}prop)methyl)phenyl}methanesulfonamide;
N-{3-[(2-{[7-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyi}
amino)heptylloxy}ethoxy)ymethyl]phenyl)methanesulfonamide;

30 N—{3-[(2-{[6-({(2R)-2—Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)pheny!]ethyl}
amino)hexylloxy}ethoxy)methyllphenyl}benzenesulfonamide;
4-({(1R)-2-{[6-(2-{[3-(Dimethylamino)benzyl]oxy}ethoxy)hexyllamino}-1-hydroxyethyl)-2-
(hydroxymethyl)phenol;



N-{3-[(3-{[5-({(2R) - 2- Hydr oxy- 2- [ 4- hydr oxy- 3- (hydroxymetmfu f&%@/l]ethyl}
am no) pent yl ] oxy} prop) net hyl ] phenyl } net hanesul f onam Febtua 6
N-{3-[(2-{[7- ({(2R) - 2- Hydr oxy- 2-[ 4- hydr oxy- 3- ( hyd roxynet hyl ) phenyl ] et hyl }
a m no) heptyl ] oxy} et hoxy) net hyl ] phenyl } met hanesul f onam de; 30
N-{3-[(2-{[6-({(2R) - 2- Hydr oxy- 2-[ 4- hydr oxy- 3- (hydr oxynet hyl ) phenyl ] et hyl }

am no) hexyl ] oxy} et hoxy) net hyl ] phenyl } benzenesul f onam de; 4-((1
R)-2-{[6-(2-{[ 3- (D et hyl am no) benzyl ] oxy} et hoxy) hexyl ] am no} - 1- hydr oxyet hy
|)-2- (hydroxynet hyl)phenol; 2 February.42006 11

3-[(2-{[6- ({(2R) 2- Hydr oxy- 2-[ 4- hydr oxy- 3- (hyd roxynet hyl

) phenyl Jeth %am na%{)]exyltl oxy} et hoxy) rret hyl J-N, N, N- tri nethyl benzenam
nium N-{4- XM—%’(EI‘} ¥droxy-4- hydr oxy-3- 5

l(J :Wgr 0Xym3t('ﬂyéi%Ryhﬁ@ﬁﬁ&l});%éﬂbﬂ]&tﬁﬂ}d?ﬂ%&ﬁéi(;}l]b?%%ﬁk%ﬁﬁﬂyﬂm Ryd] phenyl } - N - phenyl
4- { (1R) - 2- [Y(imetylienzemamnainitfilor obenzyl ) oxy] et hoxy} pent yl ) ami no] - 1- hydr oxyet h

yl }-2- (hydgexy Qf{téj(){ M@nwmx}@?ﬁ rbgy-3sol vates, and physiol ogical l'y

functi onal derl vati ves articularly preferred conpounds of the
i nvent® on |(hwre&éﬂethwrélewﬁetwlmim)lzem]ow}ﬂ%xy)m@hvﬂppmw nhswlusea( hyd
roxymet hyl JRhRslietoles bichIBrOSRRRANOAY IO SieRGN AR ity brhemyh 2= N - pheny!

urea; 4-{(1

R) - 2- [ ( 6- { Zhydroxyguethdinhengbenzyl ) oxy] et hoxy} hexyl ) ami no] - 1- hydr oxyet hyl } - 2-
15 (hydroxynet hyl ) phenol ;

N-(3-{[({3-[(2-{[6-({(2R) - 2-Hydroxy-2-[4-hydroxy-3-(hydroxynet hyl ) phenyl ] et
hyl } - anmi ngnaesays | sowale, Bad phyasiyitdily functional derivatives thereof.

pheny) } am no) car bonyl ] am no} phenyl ) pyri di ne-3- carboxam de; 4-{(1

R) - 1- Hydr oxy-2-[ (6- {2-[ (3- hydr oxybenzyl ) oxy] et hoxy} hexyl ) am no] et hyl }-2- 20
( hydr oxy nmetRayliquidrlyrpoéferréd cbdpounds of the invention include:

Chyar o b Rz B RS-DiyRRIE - UHOES R BRI dm{pydr oxv et hyl - 2-
(hy rOXymaammo exyf]oxy}ethoxy)methyi]phenyl}-N'-phenylurea
4-{(1R)-2-[(6-{2-[(2,6-dichlorobenzyl}oxy]ethoxy}thexyl)amino]-1-hydroxyethyl}-2-
15 (hydroxymethyl)phenol;
N-(3-{[({3-](2-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyl}-
amino)hexyfloxylethoxy)methyllphenyl}amino)carbonyllamino}phenyl)pyridine-3-
carboxamide;
4-{{1R)-1-Hydroxy-2-{(6-{2-[(3-hydroxybenzyl)oxy]ethoxy}hexyl)amino]ethyi}-2-
20 (hydroxymethyl)phenol;
4-{(1R)-2-[(6-{2-[(3,5-Dimethylbenzyi)oxy]ethoxy}hexyl)amino]-1-hydroxyethyl}-2-
(hydroxymethyl)phenol;
N-{3-[(2-{I5-({(2R)-2-Hydroxy-2-[4-hydroxy-3-{hydroxymethyl)phenyl]lethyl}
amino)pentylloxy}ethoxy)methyllphenyl}-A'-phenylurea;
25
and salts, solvates, and physiologically functional derivatives thereof.

Particularly preferred compounds of the invention further include:
4-{(1R)-2-[{6-{2-[(2,6-dichlorobenzyl)oxy]ethoxy}hexyl)amino]-1-hydroxyethyl}-2-
30 (hydroxymethyl)phenol;

and salts and solvates thereof.



N-{3-[(2-{[5-({(2R)-2-Hyd roxy-2-[4-hydroxy-3-(hyd rox3£‘rret hyl )phengl ] et hyl}
am no) pentyl]oxy}ethoxy) net hyl ] phenyl }-N - phenyl ur ea% ,

sol vates, and physiol ogically functional derivatives thereof. Particularly
preferred compounds of the invention further include: 4-{(1

R -2-[(6-{2-[(2, 6-di chl orobenzyl ) oxy] et hoxy} hexyl ) am no] - 1- hydr oxyet hyl } - 2-
30 (hydroxynet hyl)phenol; and salts and sol vates thereof. 2 February, 2006
12 The conpounds of forrmulae (1) and (la) include an asymetric centre,
nanely the carbon atomof the -CH | OH,.5 group. The present invention

I ncludes both (S) and (R) enantioners ei fAer in substantially pure formor
adm xed in any proportions. Simlarly, where R4 and R5 are different groups
or wher e R6TlancorRioards of fdrinalzerit) apd dlap hclude e asgmhmtricdamtiel cambliyetie t hey are
attached is_ga ast?ém‘refttﬁi c centre and the present 10 invention includes both
(S) and (R)qu%n D%t hese centres either in substantially pure formor
adm xed in any proportions. Thus the conpounds of fornulae (1) and (la)

i nclude all _gpantionmers and diastereoi sonmers as well as m xtures thereof
in any propgrtions. 15 Salts and sol vates of conpounds of fornulae (1) and
(la) which @ne suitable for use in nedicine are those wherein the
counterlon or associated solvent is pharmaceutically acceptable. However,
sal ts and <HPwit ERe REeseRgnYRRton gtudas ath (Sarny (Rensaptiompes eithetint er i ons or

associ at ed sy@EteABAIR Ure foknl dtigaripRey iﬁ%ﬁﬁgrc%ﬂmg_ present invention, for 20
exanple, for use as internediates in the preparation of other conpounds of

formulae (1) and (la) and their pharmaceutically acceptable salts,
sol vat es, Binhilay siheteoB ard RY aref diffirehiogralipsieniiveae iRf@sd R” are different groups,

the carbon atom to which they are attached is an asymmetric centre and the present
10 invention includes both (S) and (R) isomers at these centres either in substantially pure
form or admixed in any proportions.

Thus the compounds of formulae (I} and (la) include all enantiomers and
diastereoisomers as well as mixtures thereof in any proportions.

15 _
Salts and solvates of compounds of formulae (1) and (la) which are suitable for use in
medicine are those wherein the counterlon or associated solvent is pharmaceutically
acceptable. However, salts and solvates having non-pharmaceutically acceptable
counterions or associated scolvents are within the scope of the present invention, for

20 example, for use as intermediates in the preparation of other compounds of formulae (1)
and (la) and their pharmaceuticaily acceptable salts, solvates, and physiologically
functional derivatives.

By the term “physiologically functional derivative” is meant a chemical derivative of a

25 compound of formula () or (la) having the same physiological function as the free
compound of formula (I} or (la), for example, by being convertible in the body thereto.
According to the present invention, examples of physiologically functional derivatives
include esters.

30 Pharmaceutically acceptable esters of the compounds of formula (l) and (la} may have
a hydroxyl group converted to a C,salkyl, aryl, aryl C,¢ alkyl, or amino acid ester.

Suitable salts according to the invention include those formed with both organic and
inorganic acids or bases. Pharmaceutically acceptable acid addition salts include those



By the term "physiologically functional derivative" i ant_a %ﬁical
derivative of a 25 conpound of formula (I) or (la) e <S5e
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are provided in the form of a crystalline salt, for example selected from those
20 exemplified in the experimental section below. Said crystalline salts have favourable
physical properties such as low hygroscopicity and/or improved stability.

As mentioned above, the compounds of formulae (I} and (la) are selective 3.-
adrenoreceptor agonists as demonstrated using functional or reporter gene readout

25 from cell lines transfected with human beta-adrenoreceptors as described below.
Compounds according to the 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
Bz-agonist bronchodilators. In addition, compounds of the invention demonstrate

30 pharmacokinetic properties that will reduce systemic exposure relative to existing long-
acting beta2 agonist bronchodilators. As such, compounds of the invention may be
suitable for once-daily administration.
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di seases (e.g lanmatory, allergic, psoriatic, and proliferative skin
di seases), conditions where lowering peptic acidity is desirable (e.g.
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r espi r at or ydiehaiceplios agarst is indlcated which comprises administration of a therapeutically
effective amount of a compound of formula (1) or {la), or a pharmaceutically acceptable
salt, solvate, or physiologically functional derivative thereof. In particular, the present
20 invention provides such a method for the prophylaxis or treatment of 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 the present invention provides such a method for the prophylaxis or
treatment of a clinical condition selected from premature labour, depression, congestive
25 heart failure, skin diseases (e.g. inflammatory, allergic, psoriatic, and proliferative skin
diseases), conditions where lowering peptic acidity is desirable (e.g. peptic and gastric
ulceration) or muscle wasting disease.

In the alternative, there is also provided a compound of formula (1) or (la) or a

30 pharmaceutically acceptable salt, solvate, or physiologically functional derivative thereof
for use in medical therapy, particularly, for use in the prophylaxis or treatment of a
clinical condition in a mammal, such as a human, for which a selective .-
adrenoreceptor agonist is indicated. In particular, there is provided a compound of
formula (1) or {la) or a pharmaceutically acceptable salt, solvate, or physiologically

35 functional derivative thereof for the prophylaxis or treatment of a disease associated
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condition selected from premature labour, depression, congestive heart failure, skin
20 diseases (e.g. inflammatory, allergic, psoriatic, and proliferative skin diseases),
conditions where lowering peptic acidity is desirable (e.g. peptic and gastric ulceration)

and muscle wasting disease.

The amount of a compound of formula (1) or (la), or a pharmaceutically acceptable salt,

25 solvate or physiologically functional derivative thereof which is required to achieve a
therapeutic effect will, of course, vary with the particular compound, the route of
administration, the subject under treatment, and the particular disorder or disease being
treated. The compounds of the invention may be administered by inhalation at a dose
of from 0.0005mg to 10 mg, preferably 0.005mg to 0.5mg. The dose range for adult

30 humans is generally from 0.0005 mg to 100mg per day and preferably 0.01 mg to 1mg
per day.

While it is possible for the compound of formula (1) or (la), or a pharmaceutically
acceptable salt, solvate, or physiologically functional derivative thereof tc be
35 administered alone, it is preferable to present it as a pharmaceutical formulation.
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antihistamine. Preferred are combinations comprising a compound of formula () or a
pharmaceutically acceptable salt, solvate or physiologically functional derivative thereof
together with a corticosteroid, and/or an anticholinergic, and/or a PDE-4 inhibitor.

20 Preferred combinations are those comprising one or two other therapeutic agents.

It will be clear to a person skilled in the art that, where appropriate, the other therapeutic
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

25 (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.

Suitable anti-inflammatory agents include corticosteroids and NSAIDs. Suitable

30 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, 6a,3a~difluoro-17a-[{2-furanylcarbonyl}oxy]-
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elastase inhibitors, beta-2 integrin antagonists and adenosine receptor agonists or

20 antagonists (e.g. adenosine 2a agonists), cytokine antagonists (e.g. chemokine
antagonists) or inhibitors of cytokine synthesis. Suitable other B,-adrenoreceptor
agonists include salmeterol (e.g. as the xinafoate), salbutamol (e.g. as the sulphate or
the free base), formoterol {e.g. as the fumarate), fenoterol or terbutaline and salts
thereof.

25
Of particular interest is use of the compound of formuia (1) in combination with a
phosphodiesterase 4 (PDE4} inhibitor or a mixed PDE3/PDE4 inhibitor. The PDE4-
specific inhibitor useful in this aspect of the invention may be any compound that is
known to inhibit the PDE4 enzyme or which is discovered to act as a PDE4 inhibitor,

30 and which are only PDE4 inhibitors, not compounds which inhibit other members of the
PDE family as well as PDE4. Generally it is preferred to use a PDE4 inhibitor which has
an ICgq ratio of about 0.1 or greater as regards the ICgq for the PDE4 catalytic form
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the emgyme ¢cﬁnpdmnt|b@vni aave hhaC;bbatelsf abbut. Ay \Yréddlerdad myarfsf heiiCxg for the
PDE4 catalytic form which binds rolipram with a high affinity divided by the ICgg 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

20 IC5q ratio of about 0.1 or greater; said ratio is the ratio of the ICsq value for competing

with the binding of 1nM of [3H]R-rolipram to a form of PDE4 which binds rolipram with a
high affinity over the ICgq value for inhibiting the PDE4 catalytic activity of a form which

binds rolipram with a low affinity using 1 tM[3H]-cAMP as the substrate.

25 Examples of useful PDE4 inhibitors are:
(R)~(+)-1-(4-bromobenzyl)-4-{(3-cyclopentyloxy)-4-methoxyphenyl]-2-pyrrolidone;
(R)-(+)-1-(4-bromobenzyl)-4-[{3-cyclopentyloxy)-4-methoxyphenyl]-2-pyrrolidone;
3-(cyclopentyloxy-4-methoxyphenyl)-1-(4-N'-[N2-cyano-S-methyl-isothioureido)benzyl)-
2-pyrrolidone;

30 cis 4-cyano-4-(3-cyclopentyloxy-4-methoxyphenyl)cyclohexan-1-carboxylic acid];
cis-[4-cyano-4-(3-cyclopropylmethoxy-4-difluoromethoxyphenyl)cyclohexan-1-ol];
(R)-(+)-ethyl [4-(3-cyclopentyloxy-4-methoxyphenyl)pyrrolidine-2-ylidene]acetate; and



t hereby reducing the side effects which apparently are linked to |nhibiting
the formwhich binds rolipramwith a high affinity. M state
this is that the preferred 15 conpounds will have an I1C50 ratio of about
0.1 or greater as regards the IC50 for the PDE4 catalytic form which binds
rolipramwith a high affinity divided by the 1C50 for the form which binds
rolipramwth a low affinity. A further refinement of this standard is that
of one wherein the PDE4 inhibitor has an 20 1C50 ratio of about 0.1 or
greater; said ratio is the ratio of the I,g50 value for conpeting with the
binding of 1 nMof [3H Rrolipramto a formof PDE4 which binds rolipram
with a high affinity over the 1C50 value for inhibiting the PDE4 catal ytic
activity of (R-FlrthyfhiZayclenanddorycst-methoxypiiariy)pyrtaidingf X yidensglacatatey 1

M 3H] -cAMP as the substrate. 25 Exanples of useful PDE4 inhibitors are:

(R -(+)-1-(4-brombenzyl)-4-[ (3-cycl opentyl oxy) - 4- net hoxyphenyl ] -2-pyrrolid
one: Most preferred are those PDE4 inhibitors which have an ICsq ratio of greater than 0.5,
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[ 4- ( 3- cycl qpefergritia)y toltheddvn effiyiphBinging pite Bad wticheéhake whilOgh ftiactDat &  Most
preferred are those PDE4 inhibitors which have an 1C50 ratio of greater
than 5],c gifﬁgtega(r:gi cgtﬁ(rjlsyaﬁ Qoifscorrpounds having a ratio of greater than
L L LRy e carbontic e
g: fsl F?lr gg;&gﬁﬁﬂ%ﬁg%ﬁ ggfboggng{éﬁ%n}(?%% issued 03 September, 1996; this patent
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Conpounds $¥aNG3+(¢yciopsntyjxy=himethaspherpicycichexan®3-catseplither acid 996alse hi s
pat ent known as cilomalast) and its salts, esters, pro-drugs or physical forms;
AWD-12-281 from Asta Medica {Hofgen, N. et al. 15th EFMC Int Symp Med Chem
(Sept 6-10, Edinburgh) 1998, Abst P.98; CAS reference No. 247584020-9); a 9-
20 benzyladenine derivative nominated NCS-613 (INSERM); D-4418 from Chiroscience
and Schering-Plough; a benzodiazepine PDE4 inhibitor identified as Ci-1018 (PD-
168787) and attributed to Pfizer; a benzodioxole derivative disclosed by Kyowa Hakko
in WO99/16766; K-34 from Kyowa Hakko; 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.
25 28): Abst P2393); roflumilast (CAS reference No 162401-32-3) and a pthalazinone
(W0O99/47505, the disclosure of which is hereby incorporated by reference) from Byk-
-Gulden; Pumafentrine, (-)-p-l(4aR*,10b5*)-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 PDE3/PDE4 inhibitor which has been prepared and published on by Byk-Gulden,
30 now Altana; arofylline under development by Almirall-Prodesfarma; VM554/UM565 from
Vemalis; or T-440 (Tanabe Seiyaku; Fuji, K. et al. J Pharmaco! Exp Ther,1‘998, 284(1):

162), and T2585.




and the conpounds it discloses are incorporated hereiE iE full 8%
reference. The 15 conpound of particular interest, 2006,5ed i n
U S. patent 5,552,438, is cis-4

cyano- 4-[ 3- (cycl opent yl oxy) - 4- met hoxyphenyl ] cycl ohexane-1 -car boxylic acid
(also known as cilomalast) and its salts, esters, pro-drugs or physical
forms; AWD- 12-281 from Asta Medica (Hofgen, N et al. 15th EFMC Int Synp
Med Chem (Sept 6-10, Edinburgh) 1998, Abst P.98; CAS reference No.
247584020-9); a 9- 20 benzyl adeni ne deriggtive nom nated NCS-613 (I NSERM ;
D- 4418 from Chirosci ence and Scheri ng- Pl ough a benzodi azepi ne PDE4
inhibitor identified as Cl-1018 (PD- 168787) and attributed to Pfizer; a
benzodi oxol @§Er PResihle PREGc 125demied IRREHPIPEA kiphibjtorswinpbides ese kistgd inr om
Kyowa HakkowQé1H 36534 MeldiseBsbanst iried @leleby ikcotporgfed®y refeféfceRESP J [ Annu
Cong Eur Resp Soc (Sept 19-23, Geneva) 1998] 1998, 12°(Suppl. 25 28): Abst
P2393); roflum |l ast (CAS reference No 162401 32-3) and a pthal azi none

(09! 47505%5@%@@%%%@ Rlipkih Blhdiny AgRePY i ncorporated by reference)
from umaf entri ne,

(-)-p- %(4al&&ﬁ%t hoxy- 1, 2, 3, 4, 4a, 10b- hexahydr o- 8-

net hoxy- 2- ﬂsélatédbfrﬂuﬁ%dnﬁéno@h@awméwrdrﬂ' meSDE' kﬁd}hé}‘r FelSARRERY IFpEagde
which is a  m xed PDE3/PDE4 1 nhibitor which been prepared and publi shed
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Fuji, K et al. J Pharmacol Exp Ther, 1998, 284(1) 162 and T2585. 2
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Assay net hdzht 1wrains gt egeddi rsupematantsy wer@Disédansl drsBbice( biipesteine andrbbotant
PDE4) was determ ned t exist primarily in the low affinity form Hence,
the acti vi trapiornrs; of &M@Lﬁm@ WerRi ﬁ@pat%tq gusRaCilicnagliyity o A8 @frapok an

be assessedtaisdard a§§§5ﬁ€&fdﬂlon§$r$e§‘é! nddiled S tﬁ@?%lbéhé@ pFHHeHMr‘ett\S Iﬁnﬁlleﬁb(éaﬂg 1
M [3H cAMP as a_substrate (Torphy et 10 al ol . Che Vol . 267,
No. 3 ppl7é®thegBlE afggaeyond%wswment for the l@gfe@‘dhgeﬁMPna'iOamMJ ey (Qb'e7d5)as a

Sourgg of rgngh%gcﬁzngo ,ﬁ B-AMP and 1 nM of [3H]-ro|1pram (Torphy et al., J. of Biol. Chem.,
Vol. 267, No. 3 pp1798-1804, 1992). The assay was run for 1 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 assessed
under conditions that were identical to those used for measuring low affinity PDE

20 activity, expect that [SH]-cAMP was not present.

Assay method 1B
Measurement of Phosphodiesterase Activity

PDE activity was assayed using a [3H]JcAMP SPA or [3H]cGMP SPA enzyme assay as
25 described by the supplier {(Amersham Life Sciences). The reactions were conducted in
96-well plates at room temperature, in 0.1 ml of reaction buffer containing (final

concentrations): 50 mM Tris-HCI, pH 7.5, 8.3 mM MgCl,, 1.7 mM EGTA, [3H]CAMP or
[3H] cGMP (approximately 2000 dpm/pmol), enzyme and various concentrations of the
inhibitors. The assay was allowed to proceed for 1 hr and was terminated by adding 50
30 ul of SPA yttrium silicate beads in the presence of zinc sulfate, The plates were shaken
and allowed to stand at room temperature for 20 min. Radiolabeled product formation

was assessed by scintillation spectrometry.



enantionmers of [3H -rolipramwere prepared to a speci{iip!activié@ gf 25.6
C/mmvol. Standard assay conditions were nodified fr d
procedure to be identical to the PDE assay conditions, except for the |ast
of the cAMP: 50mM Tris HCl (pH 7.5), 15 5 mM MyCl12, 50 M 5'-AWMP and | nM of
[3H] -rolipram (Torphy et al., J. of Biol. Chem, Vol. 267, No. 3
ppl798-1804, 1992). The assay was run for 1 hour at 300 C. The reaction
was term nated and bound |igand was separated fromfree |igand using a
Brandel cell harvester. Conpetition for the high affinity binding site was
assessed under conditions that were identical to those used for neasuring
low affinity PDE 20 activity, expect that [3H]-cAMP was not present. Assay
nmet hod 1B Measurenent of Phosphodi esterase Activity PDE activity was

assayed usi B.rhf d"$ A [3H cGWP SPA enzyne assay as 25 described
by the suppm—Mls' ci ences). The reactions were conducted in
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conpetitors. The assay was perfornmed or 1 hr 1n
cont ai ni ng [BHI-Rablisrams @nt rrapid aasyium Tilrabion (BlahdelCeiCHarvpster). tbrough Mihavineh 2,

0 i 1 _
0. 05% bovi "Srahitdrs ﬁ'!ati’lllng]drbee% src])'gkég HI &3% polyethylenimine. The filters were washed
15 with an additional 7.5 mi of cold buffer, dried, and counted via liquid scintillation
spectrometry, |

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

20 M receptors. Exemplary compounds include the alkaloids of the belladonna plants as
illustrated by the likes of atropine, scopolamine, homatropine, hyoscyamine; these
compounds are normally administered as a salt, being tertiary amines. These drugs,
particularly the salt forms, are readily available from a number of commercial sources or
can be made or prepared from literature data via, fo wit:

25 Atropine - CAS-51-55-8 or CAS-51-48-1 (anhydrous form), atropine sulfate - CAS-5908-
99-6; atropine oxide - CAS-4438-22-6 or its HCl salt - CAS-4574-60-1 and
methylatropine nitrate - CAS-52-88-0.

Homatropine - CAS-87-00-3, hydrobromide salt - CAS-51-56-9, methylbromide salt -
CAS-80-49-9.

30 Hyoscyamine (d, /) - CAS-101-31-5, hydrobromide salt - CAS-306-03-6 and sulfate salt -

CAS-6835-16-1.



rolipram (5.7 x 104 dpm pnol) and various concentrati ons of

non-radi ol abel ed i nhibitors. The reaction was stoppe& it Y2 on of
2.5 mM of ice-cold reaction buffer (wthout [3H- R—rollprarr) nd rapid
vacuum filtration (Brandel Cell Harvester) through Whatman G-/ B filters
t hat had been soaked in 0.3% pol yethylenimne. The filters were washed 15
wth an additional 7.5 m of cold buffer, dried, and counted via liquid
scintillation spectrometry. Suitable anticholinergic agents are those
conpounds that act as antagonists at the scarinic receptor, in
particul ar those conpounds which are antagonists of the M and 20 M
receptors. Exenplary conpounds include the al kal oids of the bell adonna
plants as iScppstamiteed Chp-5hd48i hedrobomide st nEAS8G33e6&ai methytbooraide citne,
hyoscyam ne,Cp@qagiM@orrpounds are normally administered as a salt, being
tertiary amnes hese drugs, particularly the salt forms, are readlly
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hexocycl i unb)p%tfg%]_léégl fate (Tral, CAS-115
15
Suitable antihistamines (also referred to as H;-receptor antagonists) include any one or
more of the numerous antagonists known which inhibit H;-receptors, and are safe for
human use. All are reversible, competitive inhibitors of the interaction of histamine with
Hi-receptors. The majority of these inhibitors, mostly first generation antagonists, have
20 a core structure, which can be represented by the following formula:

Ar, 1
Ary , ’

This generalized structure represents three types of antihistamines generally available:
25 ethanolamines, ethylenediamines, and alkylamines. In addition, other first generation

antinistamines 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 amine group with piperizine or piperidine. Exemplary
30 antagonists are as follows:



10 63-9). See also cycl opentol ate hydrochl ori de (CAS-5870-29-1)

tropi cani de (CAS- 1508-75-4), trihexyphenidyl hydrochBdiehmuary; 20064 11-6)),
pi renzepi ne (CAS-29868- 97-1), telenzepi ne (CAS-80880-90-9), AF-DX 116, or
met hoctram ne, and the conpounds disclosed in WO01/04118, the disclosure
of which is hereby incorporated by reference. 15 Suitable antihistam nes
(also referred to as Hl-receptor antagonists) include any one or nore of

t he nunerous antagoni sts known which inhibit Hl-receptors, and are safe for
human use. All are reversible, conpetiti inhibitors of the interaction of
hi stamne with Hi -receptors. The majori @ of these inhibitors, nostly
first generation antagonists, have 20 a core structure, which can be
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The invention thus provides, in a further aspect, a combination comprising a compound
15 of formula (I} a pharmaceutically acceptable salt, solvate or physiologically functional
derivative thereof together with a PDE4 inhibitor.

The invention thus provides, in a further aspect, a combination comprising a compound
of formula (1) a pharmaceutically acceptable salt, solvate or physiologically functional
20 derivative thereof together with a corticosteroid.

The invention thus provides, in a further aspect, a combination comprising a compound
of formula (1) a pharmaceutically acceptable salt, solvate or physiologically functional
derivative thereof together with an anticholinergic.

25
The invention thus provides, in a further aspect, a combination comprising a compound
of formula (1) 2 pharmaceutically acceptable salt, solvate or physiologically functional
derivative thereof together with an antihistamine.

30 The invention thus provides, in a further aspect, a combination comprising a compound

of formula (I} a pharmaceutically acceptable salt, solvate or physiologically functional
derivative thereof together with a PDE4 inhibitor and a corticosteroid.



10 Azel astine hydrochloride is yet another H, receptor _ant agoni St ﬁlhi ch may
be used in conbination wth a PDE4 inhibitor. Exanpl d

anti - hi stam nes include nethapyril ene and | oratadi ne. The invention thus
provides, in a further aspect, a conbination conprising a conpound 15 of
formula (1) a pharmaceutically acceptable salt, solvate or physiologically
functional derivative thereof together wwth a PDE4 inhibitor. The

i nvention thus provides, in a further aspect, a conbination conprising a
conpound of formula (1) a pharmaceuti cald4y acceptabl e salt, solvate or
physi ol ogically functional 20 derivativé thereof together with a
corticosteroid. The invention thus provides, in a further aspect, a

conbi nat i on Theipentiomipua peaidesuind fudher aapedl, a compinatipmeemprising a campgund
accept abl e pé@ LG Al M f ' . der | [\ her eof
toget her w t6 ﬁfogrﬂulgg{) %ﬁ%ﬁé\%@@@" gqlﬁgeisﬁg'eﬁ“%%éng{%dg 'Oﬁoﬁéé/a:ﬂgédsnf:ﬁ?é\al a
further aspéetivatige thenenfieastiear vaibrr arfichginergioapdba RPE-éfnhiltonul a (1) a
pharmaceutically acceptable salt, solvate or physiologically functional
derivative thereof together with an antihistam ne. 30 The invention thus
provi des, i mheicembinhtignsasfsset to abewninan acivenientiynhe pesegted foowgeda itk fooh

f I I ' . | . , ! i cal l
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corti cost er edrdbinalidreds defingd abodstogathehwith avbisiclogicalyeccpplablediiisentiar a
further aspggarfi?vggpeggm Q@hgglg%{pt%gpéﬂgﬁé oftigrompound of formula (1) a

phar maceuti c ccepta vate or physiol ogically functional
derivative thereof together with an anticholinergic and a PDE-4 inhibitor.

5 Theqgonbi i V. [ . ted for use
Tn i for i BRBuEECHdRoL B AR SnEReiAE KD LSRR GRER, 2.
f or mul at i ongeatientiglly oF signuitanewush insepanateasr apoftimeskbhabvacetiogidomaylatiinsh a

physi ol ogi c ' . [ r r spect
b the 1 vedty oA BRARDRnGl d5Rbpeliic S5BhE il of AT EleBaldd AR oD EE,
admi ni st er exkilledtmihe arkequential Iy or sinultaneously in separate or comnbi ned
phar maceuti cal formulations. Appropriate doses of known therapeutic agents
will be readily appreciated by those

15 Hereinafter, the term “active ingredient” means a compound of formula (1) or (la), or a
pharmaceutically acceptable sait, solvate, or physiologically functional derivative
thereof.

- The formulations include those suitable for oral, parenteral (including subcutanecus,

20 intradermal, intramuscular, intravenous and intraarticular), inhalation (including fine
particle dusts or mists 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

25 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 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

30 divided solid carriers or both and then, if necessary, shaping the product into the
desired formulation. ‘

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




skilled in the art. 15 Hereinafter, the term"active ingredient” npeans a
conpound of formula (1) or (la), or a pharnaceutical2$%£&ﬁ%¥%ﬁﬂgﬁsalt,
sol vate, or physiologically functional derivative thereof. The
formul ati ons include those suitable for oral, parenteral (including
subcut aneous, 20 intradernal, intranuscular, intravenous and
intraarticular), inhalation (including fine particle dusts or msts which
may be generated by neans of various types of netered dose pressurised
aerosol s, nebulisers or insufflators), r al and topical (including
dermal , buccal, sublingual and intraocul adm ni stration, although the
nost suitable route nay depend upon, for exanple, the condition and
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di luent, lubricating, surface 10 active or dispersing agent. Moul ded

t abl et® mayFdymuladides foy paantetahadminisiation indbdeaqueous and non-aqueous sterile
injection solutions which may contain anti-oxidants, buffers, bacteriostats and solutes
which render the formulation isotonic with the blood of the intended recipient; and
aqueous and non-aqueous sterile suspensions which may include suspending agents
and thickening agents. The formulations may be presented in unit-dose or multi-dose

20 containers, for example sealed ampoules and vials, and may be stored in a freeze-dried

{(lyophilised) condition requiring only the addition of the sterile liquid carrier, for example
saline or water-for-injection, immediately prior to use. Extemporaneous injection
solutions and suspensions may be prepared from sterile powders, granules and tablets

of the kind previously described.

25
Dry powder compositions for topical delivery to the fung by inhalation may, for example,
be presented in capsules and cartridges of for example gelatine, or blisters of for
example laminated atuminium foil, for use in an inhaler or insufflator. Formulations
generally contain a powder mix for inhalation of the compound of the invention and a
30 suitable powder base (carrier substance) such as lactose or starch. Use of lactose is

preferred. Each capsule or cartridge may generally contain between 20ug-10mg of the
compound of formula (I) optionally in combination with another therapeutically active
ingredient. Alternatively, the compound of the invention may be presented without

excipients. Packaging of the formuiation may be suitable for unit dose or multi-dose



machi ne a m xture of the powdered conpound noistened with an inert liquid
diluent. The tablets nay optionally be coated or sc b '

formul ated so as to provide slow or controlled rel ease of the active

i ngredient therein. 15 Fornul ations for parenteral adm nistration include
aqueous and non-aqueous sterile injection solutions which may contain
anti-oxidants, buffers, bacteriostats and solutes which render the

formul ation isotonic with the blood of the intended recipient; and aqueous
and non-aqueous sterile suspensions whi chgnay include suspending agents

and thi ckening agents. The fornul ati ons may be presented in unit-dose or
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base ¥heet having a plurality of recesses spaced along its length and a
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formulated as aqueous solutions or suspensions or as aerosols delivered from
pressurised packs, such as a metered dose inhaler, with the use of a suitable liquefied
propellant. Aerosol compositions suitable for inhalation can be either a suspension or a

20 solution and generally contain the compound of formula (1) optionally in combination
with another therapeutically active ingredient and a suitable propellant such as a
fluorocarbon or hydrogen-containing chlorofiucrocarbon or mixtures thereof, particularly
hydrofluoroalkanes, e.g. dichlorodifluoromethane, trichlorofltucromethane, dichlorotetra-
flucroethane, especially 1,1,1,2-tetraflucroethane, 1,1,1,2,3,3,3-heptafluoro-n-propane

25 or a mixture thereof. Carbon dioxide or other suitable gas may also be used as
propellant. The aerosol composition may be excipient free or may optionally contain
additional formulation excipients well known in the art such as surfactants eg oleic acid
or lecithin and cosolvents eg ethanol. Pressurised formulations will generally be
retained in a canister (eg an aluminium canister) closed with a valve (eg a metering

30 valve) and fitted into an actuator provided with a mouthpiece.

Medicaments for administration by inhalation desirably have a controlled particle size.

The optimum particle size for inhalation into the bronchial system is usually 1-10um,



contai ners, each container having therein an inhal abl e fgrnuIaEigg
containing a conpound of fornmula (I) preferably co ose.
Preferably, the strip is sufficiently flexible to be wound into a roll.
The lid sheet and base sheet will preferably 10 have | eading end portions
whi ch are not sealed to one another and at | east one of the said |eading
end portions is constructed to be attached to a w ndi ng neans. Al so,
preferably the hernetic seal between the base and |lid sheets extends over
their whole wdth. The lid sheet may prgferably be peel ed fromthe base
sheet in a longitudinal direction froma first end of the said base sheet.
15 Spray conpositions for topical delivery to the lung by inhalation may
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for rruIOatl exm pients well known in the art such as surfactants eg oleic
acid ®hi n and cosol vent s eg ethanol. Pressurised formulations wll
general I y be retained in a canister (eg an alum nium canister) closed with
a valve (eg a netering 30 valve) and fitted into an actuator provided with
a mout hpi edmrtranisbali spraystiay be forauiated withr aquenns by nombqledusvehidlesiwititthy have a
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Particles mhivlsng:rwpltmazimsan@eeemwmarteowiés ally too large vvhen inhaled to

reachsthe small airways. To achieve these particle sizes the particles of

the active ingredient as produced may be size reduced by conventional
means eg byolutions for inhalation by nebulisation may be formulated with an aqueous vehicle with

the 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.

20
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

25 sublingually, 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.

Preferred unit dosage formulations are those containing an effective dose, as
30 hereinbefore recited, or an appropriate fraction thereof, of the active ingredient.

It should be understood that in addition to the ingredients particularly mentioned above,
the formulations of this invention may include other agents conventional in the art



m croni sation. The desired fraction my be separated out by air

classification or sieving. 5 Preferably, the partch&—-ﬁP—ﬁ—'UeQQQ?stalllne.

When an excipient such as |lactose is enployed, generally, the particle
size of the excipient will be much greater than the inhaled nedi canent
within the present invention. When the excipient is |lactose it wll
typically be present as mlled | actose, wherein not nore than 85% of

| actose particles wll have a MVD of 60-90m and not |ess than 15% w | |
have a MVMD of |less than 10 15m Intranasak3 sprays may be forrmulated with
aqueous or non-aqueous vehicles with the“~addition of agents such as

t hi ckeni ng agents, buffer salts or acid or alkali to adjust the
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In one general process (A), a compound of formula (1) or (la) may be obtained by

deprotection of a protected intermediate, for example of formula (il):

13
R™OCH, R?

rR"0 CHCH,NRCR'R*(CH,) —0—(CH,)—OCR°R"
19
OR ) . m

20

or a salt or solvate thereof, wherein R*, R®°, R%, R”, m, and n are as defined for the
compound of formuta (1) or (la), and R™, R*, and R* are each independently either the
same as R, R?, and R®respectively as defined for the compound of formulae (1) or (Ia)

25 or a precursor for said group R', R? or R®, and 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 hydrogen or a protecting group.



5 a conmpound of formula (1) or (la) or a salt, solvate] gr ghgsiﬁlogically
functional derivative thereof which conprises a proc € d bel ow
foll owed where necessary or desired by one or nore of the foll ow ng steps
in any order: (i) optional renoval of any protecting groups; (ii) optional
separation of an enantioner or diastereoisoner froma mxture of 10
enantioners or diastereoisoners; (iii) optional conversion of the product
to a corresponding salt, solvate, or physiologically functional derivative
thereof. (iv) optional conversion of a gggup Rla, Rea and/or R38 to a group
R1, R2 and/or R3 respectively. 15 In on&¥general process (A), a comnpound
of fornmula (1) or (la) may be obtained by deprotection of a protected
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edition (John Sons arrp es I tabl e hydroxyl
protecting groups represented by R 13 and R14 are esters such as acetate

esterfpar alﬂswnnﬁyewpymatéu@p t@pér%}iyﬂrﬂeddh maemlugstohyuoh ;srbtebmgo@%wé net hyl,
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the selective removal of one group in the presence of another, thus enabling selective
functionalisation of a single aminc or hydroxy! function. For example, the —CH(OH)
group may be orthogonally protected as CHOR'" using, for example, a trialkylsilyl group

15 such as friethylsilyl. A person skilled in the art will also appreciate other orthogonal

protection strategies, available by conventional means as described in Theodora W
Greene (see above).

The deprotection to yield a compound of formula (1) or (ia) may be effected using
20 conventional techniques. It will be apparent to persons skilled in the art that the
deprotection method employed should not effect cleavage of the -OCR®R’ moiety.

When R™ and/or R is tetrahydropyrany! this may be cleaved by hydrolysis under acidic
conditions, for example using aqueous acetic acid. Acyl groups represented by R'® may

25 be removed by hydrolysis, for example with a base such as sodium hydroxide, or a
group such as trichloroethoxycarbonyl may be removed by reduction with, for example,
zinc and acetic acid. Other deprotection methods may be found in Theodora W Greene
(see above). In a particular embodiment of the above process, R'® and R may
together represent a protecting group as in the compound of formula (Il):

OCH, 2a
>< R R1a
1T
CHCH NHCR'R*(CH,)—0 —(CH,)—OCR°R’

30



met hyl benzyl , di phenyl met hyl, triphenyl nethyl, benzyl oxycarbonyl,
tert-butoxycarbonyl, and acyl groups such as trichldlEéE§E¥Nu£99§
trifluoroacetyl. 10 As will be appreciated by the person skilled in the
art, use of such protecting groups nay include orthogonal protection of
groups in the conmpounds of fornula (Il1) to facilitate the selective
renoval of one group in the presence of another, thus enabling selective
functionalisation of a single am no or hydroxyl function. For exanple, the
-CH(OH) group may be orthogonally prote bed as CHOR 9 using, for exanple,
a trialkylsilyl group 15 such as trlethylsllyl A person skilled in the art
w Il also appreciate other orthogonal protection strategies, avail able by
conventional means as described in Theodora W Greene (see above). The
deprotection to Y a conpound of forpu ¢l) or (la) may be effected
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exanpl e, ZAsPechRrathddednd Facag m@ﬂ‘h’er deprotection methods nay be found in
Theodora W G eene (see above). In a partr cul ar enbodi nent of the above
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Preferred protectmg groups in R™, R*, 2 and/or R* are those which may
15 be removed under the conditions used for the removal of the protecting groups R", R™,

and/or R,

The compound of formula (Il) may be converted to a compound of formula (1) or (Ia) by
hydrolysis with dilute aqueous acid, for example acetic acid or hydrochloric acid in a

20 suitable solvent or by transketalisation in an alcohol, for example ethanol, in the
presence of a catalyst such as an acid (for example, toluenesulphonic acid) or a salt
{such as pyridinium tosylate) at normal or elevated temperature.

Compounds of formulae (I} and (Ill) wherein R" is hydrogen may be prepared from the

25 corresponding compound of formula (IV):
O
O—( R2a
R1a
R™OCH, N e
CR'R -—(CH2)|.;,-—O—-(CH2)H— OCRER™
(IV)
R140 R3a

or a salt or solvate thereof, wherein R*, R®, R®, R", R™®, R, m, and n are as defined for
30 the compound of formula (1l) or (I} and R'®, R*, and R* are each independently either



aspect, both R16 and R17 are nmethyl. A suitable precursor group Rla, R2a,
and/or R3a in the conpounds of formulae (I1) and 10 #Fepriam, 2006, 5 gr oup
which is convertible to the desired group Rl, R2, and/or R3, before, after
or simultaneously with the renoval of the protecting groups R13, R14,

and/or R5. For exanple, Rla, R2a, and/or R38 may suitably be a protected
version of a group RlL, R2, and R3 respectively, such that renoval of the
protecting group gives the desired group Rl, R2, or R3. Preferred
protecting groups in R a, R2a, and/or RB% are those whi ch may 15 be renoved
under the conditions used for the renoval of the protecting groups R13,

R14, and/or R15. The conpound of fornmula (111) nmay be converted to a
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catal yst such as an acid (for exanpl e, tol uenesul phon| c acid) or a salt
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conversions are carried out using conventional methods which are known in
the art. For exanple, where R is to be -NR8SO02R9, a suitable precursor
group R a iAs & kecaranpample, witerd BY istb de(-NRJCINHR® haggitableepraninser grdbfRR'4 n

place of thg t@’aﬁﬁrpédﬁﬁ%ﬁﬁ%ulasg\?m&n@ a\tlé]ﬁ"n %ﬁé rl@lﬁﬁﬂﬁﬁﬁéé&“ﬁ?ﬁ% SL%SUHB}‘:t be

formed by reactio foprlale sul
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R a mthecorg)oun f mul a (I uld have the amne -NHRa in place of
t he substi tiEHatively, where !S to be -NH (O)NHR a swtable precursor group R in the
compound of formula (iV) has —NQO, in place of the substituent R" which may be
reduced to form the corresponding primary amine before reaction with the isocyanate
R°NCO as described above to form the desired urea substituent R'. The reduction of
20 the -NO; group may be effected by any suitable method such as hydrogenation in the
presence of a catalyst, for example, palladium/charcoal or platinum oxide, or by reaction

with aluminium amalgam in tetrahydrofuran, or with zinc in ammonium chioride solution.

As a further example, where R’ is to be -NR®*C(O)R?, a suitable precursor group R"in
25 the compound of formuia (IV) would have the amine -NHR? in place of the substituent

R, such that the desired substituent R’ may be formed by reaction with the appropriate

acyl chloride (i.e. R°C(Q)CI) before deprotection to form the compound of formula (n.

As a further example, where R’ is to be -NR®C(O)OR?®, a suitable precursor group R'in
30 the compound of formula (IV) would have the amine -NHR? in place of the substituent

R, such that the desired substituent R may be formed by reaction with the appropriate

chloroformate (i.e. R*OC(O)Cl) before deprotection to form the compound of formula (1).

Alternatively, where R’ is to be an optionally substituted aryl group, a suitable precursor
35 group R"in the compound of formula (IV) would have a halo substituent, for example



R1, such that the desired substituent R may be forned by reaction with the
appropriate 15 i socyanate (i.e. RONCO before deprote%l_ufiﬂwd?&gﬁthe
conmpound of forrmula (I). Alternatively, where RL is to be -NHC(O NHR9, a
suitabl e precursor group Ra in the conpound of formula (I1V) has -NOQ2 in
pl ace of the substituent RL which may be reduced to formthe correspondi ng
primary am ne before reaction with the i socyanate RONCO as descri bed above
to formthe desired urea substituent R . The reduction of 20 the -NO2 group
may be effected by any suitable nethod Sy h as hydrogenation in the
presence of a catalyst, for exanple, pal I di uml charcoal or platinum oxide,
or by reaction wth alum niumanmal gamin tetrahydrofuran, or with zinc in
amoni um ch [ ur, [
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formula (1), rgl%'of-d?ﬁé‘ i Bt ¥xanyIE LR o%oda‘ﬁ s&ﬁﬁér?‘gﬁ&hh%éé‘cﬁé&%‘?%ﬂet ut ed

aryl group, sulta pr ecur'sor g¥ e conpoun formul a
(1'V) woul d q’%ﬁf@teﬁt'%‘lodogﬂuﬁﬁtqcﬂ“d&h'ﬂdof mt!')@dﬁpl e 2 February, 2006 32 iodo,
in plege of the substituent Rl, such that the desired substituent R may be

formed b actio Jhi s colatQ oron foll wedb reacti th
formed | b KERSAgf, Mhd BePLaipr nacelaLo)dl foron foll pued by Leacti gnow (h

to form t hearmbRPrspectively, sunhtbhtaretroyal ohtiieaprotcting bvoup\whes eheegiedigiodie an
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aryl boronic acid, for exanp an opti substrituted R bor oni ¢ .aci d,
bef ore depﬁ%%‘f‘p@ﬁfqrﬁ'ufa@r(m @H@')cgﬁb%ﬁﬁﬂp'%’faf\"d?'ﬂug@”? Ir)t e I’@S'r ed group R',
R?, or R® may be protected by a 2-(trimethylsilyl)ethoxymethy! group or a tert-

butoxycarbonyl group.

20 The conversion of a compound of formula (IV) to a compound of formula (I1) or (llIl) may
be effected by treatment with a base, for example a non-aqueous base, such as
potassium trimethylsilanolate, or an aqueous base such as aqueous sodium hydrdxide,
in a suitable solvent such as tetrahydrofuran.

25 Compounds of formula (IV) may be prepared according to a first method (a) by coupling
the corresponding compound of formula (V):

R"OCH © ©
2 )
NH
R"0
30 or a salt or solvate thereof, wherein R"™ and R are as defined for the compound of

formuia (IV) with a compound of formula (VI):




Alternatively, R a, R2a, and/or R31 may suitably be a protected version of
a group Rl, R2, and R3 respectively, such that renn%é&ggﬂﬁﬂﬁkjﬁ¥¥iecting
group gives the desired group Rl, R2, or R3. Preferred protecting groups
in Ra, R2a, and/or R3a are those which nay be renoved under the
conditions used for the renoval of the protecting groups Rl3and 15 R14, or
the conditions used for the conversion of the conmpound of formula (1V) to
the compound of forrmulae (I11) or (I11). For exanple, an -NH group in the
desired group R, R2, or R3 may be prot§%ted by a
2-(trinmethylsilyl)ethoxymethyl group or tert- butoxycarbonyl group. 20
The conversion of a conmpound of fornmula (IV) to a conmpound of fornula (I1)
or (I1'l) may be effected by treatnent with a base,r% or exanple a

non- aqueous base, such as potassiumtrinethylsilandal at®? or an aqueous

base such as aque m hydr i n_a, sui tAabl e¢sol vent such as

t et r ahydr of ur an. g%%ﬁ‘g%ﬁmﬁéﬁ?%iwloaTF%R ma hr epafl®dl according to
a first nethod (a) by coupling the correspondi ng pound of forrmula (V):
(V) 30 or a salt or solvate thereof, wherein R13 ang, R14 are as defined for
the conpound of formula (1V) with a conpound of f& nul a (M): 2 February,

2006 33 Reqﬂheremﬂ%ﬁfﬁéawho R ﬁHZi:}ﬂ - 9 rﬁ%@& RARed Rt J?éot;b

R3a, R4, R5, R, are as d |ne he conpoun ormJIa (1v)
and L' is afof"éﬁlﬁn]‘\ﬂ %ﬂ@ﬁaﬁéﬂ'”aﬂé‘?ﬁﬂ @f&xﬁ@Pb’ @PQJGSVWMP!S&W 9"015%% or
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coupl i ng oftrifiugromethandsyuphdratejul a (V) with a conpound of fornmula (VI) may
be effected in the presence of a base, such as a netal hydride, for
exanpl e sodi um 10 hydride, anathoride such as potassiumt-butoxide or an
i nor gani ¢ bE¥ecaping aka eerepeunt of formula (V) with a compound of formula (VI) may be

effected in the presence of a base, such as a metal hydride, for example sodium .

10 hydride, anathoride such as potassium t-butoxide or an inorganic base such as caesium
carbonate, in an aprotic solvent, for example dimethylformamide. '

Compounds of formula (V) may be prepared by ring closure of a compound of formula

(vIn:

15
OH
R'®OCH, NHC(O)OR™ (vin)
R™0

wherein R'" and R" are as defined for the compound of formula (V} and R'® is Cqalkyl,

for example tert-butyl, or aryl, for example phenyl. The ring closure may be effected by
20 treatment with a base, such as a metal hydride, for example sodium hydride, in the

presence of an aprotic solvent, for example, dimethylformamide.

Compounds of formula (VII) may be prepared from the corresponding ketone of formula
(V1)
25



carbonate, in an aprotic solvent, for exanple dinethylforman de.  Conpounds
of fornmula (V) may be prepared by ring closure of a mul a
(VI1): 15 OH R130CH2~, _ |I.NHC(O OR73 wherein R13 and R14 are as defined
for the conpound of formula (V) and R15 is Cl$al kyl, for exanple
tert-butyl, or aryl, for exanple phenyl. The ring closure may be effected
by 20 treatnment with a base, such as a netal hydride, for exanple sodium
hydride, in the presence of an aprotic solvent, for exanple,

di et hyl f or mam de. Conpounds of formula %gll) may be prepared fromthe
correspondi ng ketone of formula (VII1): Y25 2 February, 2006 34 R180CH2~,
J-1 NHC(OOR18 (VII1) wherein R13 , R 14 and R18 are as defined for the
conmpound of forrmula (VII), by reduction by any suitable nmethod, for
exanpl e by treatnment with borane, ih the presence of a chiral catalyst,
such as CBS-oxazabor3idat,ge, in a guitabiHcEW@RENt suéWilhs 5

tetrahydrof uran. The conpolwd © ormuta (Vill) may be prepared fromthe
correspondi ng halide of fo (I'X): Y 10 wherein R13 and R14 are as
defined for the conpouggﬁg ula (VMII1) and Y is a halo group, suitably
brono. The conversion conmpound of forrmula (IX) to a conpound of
formula (VIIl) may be 15 effected by reaction with the protected am ne

HN( COOR18) 2 wher ej i s defined for the conpound of formula (VILIl) in
o pr osencthIBTER ", Kor e 26865 ogiad ‘BLine CameoM SPBRHIRLE. Py FacbiRR by

sel ective rignavesuitableanethod, fomexatidb3 trgatoiepswith boranexiampd prebgnde ¢fad ment
wth an aci éiwir%\‘&éla%t, Elﬂéhfésueég%g(ggb%r&%lm%; in a suitable solvent such as

5 tetrahydrofuran.

The compound of formula (V) may be prepared from the corresponding halide of
formula {1X):

(IX)

10
wherein R"™ and R™ are as defined for the compound of formula (VIIl) and Y is a halo
group, suitably bromo.

The conversion of a compound of formula (IX) to a compound of formula (VIII) may be

16 effected by reaction with the protected amine HN(COOR'®), wherein R*® is as defined
for the compound of formula (VIll) in the presence of an inorganic base such as
caesium carbonate, followed by selective removal of one of the COOR' groups, for
example by treatment with an acid such as triflucroacetic acid.

20 Compounds of formuia (IX} may be prepared from the corresponding compound having
free hydroxymethyl and hydroxy substituents by forming the protected groups R™OCH,-
and R™0- wherein R"™ and R are as defined for the compound of formuta (IX). Such
methods are described in DE 3513885 (Glaxo).

25 Compounds of formula {VI} may be prepared by coupling a compound of formula (X):



20 Conpounds of forrmula (IX) nmay be prepared fromthe_ correspondi ng
conpound having free hydroxynethyl and hydroxy subst m ng the
protected groups RL30CH2- and R140- wherein R13 and R 14 are as defined for
t he conpound of fornula (1X). Such methods are described in DE 3513885

(d axo). 25 Conpounds of fornmula (VI) nmay be prepared by coupling a
conpound of fornmula (X): 2 February, 2006 35 HQ(CH2),- OCR6R7 5 10 a (X
wherein R10, R2a,R3a ,R6, R7, and n are as defined for the conpound of
formula (M), wth a conpound of formul g (Xl): L2 -CRR5(CH2)m - L2 (Xl)
wherein R4, R5, and mare as defined for ?he conpound of forrmula (VI), and
L2 is a |eaving group such as halo (typically brono). The coupling of
conpounds (X) and (Xl) nmay be effectedR®n the presence of a base, such as
a netal hydride, for exanple sodiun1hy-riq%ﬂ or an inorgani c base such as
caesi um carbonate, in an aprotic sol y=gn or exanpl e di net hyl f or mam de.

Al ternatively, the REYR Ilng 1S (%?d (XI') may be effected
under phase transfer 15 con |t|on X /%bly i’ excess aqueous al kali such
as 50% aqueous sodi um hydr oxi de, optlonally in the presence of a phase
transfer catal yst such as a tetrabutyh@nnnniun1 salt, for exanple

t et rabut yl anmoni um brom de. Conpounds of fornula (XI) are comrercially
avai l abl e or may be prepared by nethods 20 well known to the person

The corr cpURIPRG cRpdond - B 105 et aeyo FRbe SR BT < BHbe

with a compound of formula (XI):

5
L* —CR'RU(CH,), —L* (X))
wherein R?*, R®, and m are as defined for the compound of formula (V1), and L? is a
leaving group such as halo (typically bromo).
10

The coupling of compounds (X) and {(XI) may be effected in the presence of a base,
such as a metal hydride, for example sodium hydride, or an inorganic base such as
caesium carbonate, in an aprotic solvent, for example dimethylformamide. Alternatively,
the coupling of compounds (X) and (XI) may be effected under phase transfer
15 conditions, suitably in excess aqueous alkali such as 50% aqueous sodium hydroxide,
. optionally in the presence of a phase transfer catalyst such as a tetrabutylammonium
salt, for example tetrabutylammonium bromide.

Compounds of formula (XI) are commercially available or may be prepared by methods
20 well known to the person skilled in the art.

Compounds of formula (X) may be prepared by coupling the corresponding compound
of formula (XII):

R2a
R1a

367
L"CR°R (X1

25 RSa



36 wherein Ra, R2a, R32, R6, and R7 are as defined f Lhe deg o d
conpound of formula (X), and L3 is a | eaving group i@ﬁ—ﬁ%ﬁ*&l—é"—&ypi cally
brono); with the di hydroxy conpound of fornula HO(CH2)"OH wherein n is as
defined for the 5 conpound of fornula (X). The coupling of a compound of
formula (XIl) with the di hydroxy conpound nmay be effected by nethods

anal ogous to those described for the coupling of conmpounds (X) and (XI).
Compounds of fornula (XI1) are commercially available or may be prepared by
met hods 10 well known to the person skigged in the art. According to an
alternative process (b), a conmpound of formula (1V) as defined above may
be prepared by coupling the correspondi ng conpound of formula (XII1):
(XI'11) N CRRErERHRY Rz 0REARP, 2ht R7-ar&bk 48findagbehns dediredRomfthihd dRidkmuta and n
are as defipged f r3.thgedesired co ourqci gf .E%#yrgﬁla (IV), with the

cor r espondi K8 FEHsdR ARG PR U 35 gle Bpitdl Be@okbove i n which R a,

R2a, R3a, R6, and R7 are as defined for the desired conpound of fornula
(Iv) and L3, V] i ; | S
Coupl  ng oy EeB b Eg ool chER AGHT OHNRE L e U AR or B ©,
coupl ithg ofcammeyed e frmya @hd Texryuplics eha gamgowid efdenmula (Xiwiththeay be

pr epar ed byqiw@gé% UBd Gy RS EReE d8y $81HRAY BRalogdusitB ibdetidsMibaSiofki ned
above wherein R13 and Rl14 ar fined for the desired 25 conmpound of

as d
formul a (X9oHpling hrompoupds s'%S‘SrRﬂejng conmpound of fornula (XIV): L4 - CR4R5
(CH2)M O (CH2)- OH (XIV) or a protected derivative thereof, wherein R4, R5,

d def.i f desired . d of f | d
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The cddupl i rveplidinovorpthenpksrsarf skilledhinltireeartV) and (XIV) may be effected by

met hods anal ogous to those described for the coupling of conpounds of

formulae (X) and (Xl). Conpounds of fornmula (XIV) may be prepared fromthe
cor r espondiAt§oEingiernctegfative process (b), a compound of formuila (1V) as defined above

may be prepared by coupling the corresponding compound of formula (XIH):

0

N o_.l// (X1
R"OCH,

N

CR'R™— (CH,),,— 0—(CH,)— OH

n

15 R14O

wherein R*, R®, R"®, R™ m, and n are as defined for the desired compound of formula
(IV), with the corresponding compound of formula (Xi1) as defined above in which R,
R R* R® and R are as defined for the desired compound of formula (IV) and L% is a
20 leaving group such as halo (typically bromo). This coupling may be effected by
methods analogous to those described for the coupling of compounds (X) and (XI).

Compounds of formula (XIll} may be prepared by coupling the corresponding compound
of formula (V) as defined above wherein R" and R* are as defined for the desired
25 compound of formula {XlIl) with the corresponding compound of formula (XIV):

L* — CR'R* (CH,),— O—(CH,)—OH  (XIV)

or a protected derivative thereof, wherein R*, R*, m and n are as defined for the desired
30 compound of formula (XNlI) and L* is a leaving group such as halo (typically bromo).



5 formula (XI) as defined above with the di hydroxy compound of formula
HO( CH2) nOH wherein n is as defined for the desired cﬁéﬂﬁ%—@@%‘ula
(XI'V), by nmethods anal ogous to those described for the coupling of
conpounds of formula (X) and (XI). Alternatively, conpounds of formula
(XI1'1) may be prepared by coupling the 10 correspondi ng conmpound of
formula (XV): (XV) -L2 wherein R13, R14, R4, R5, and mare as defined for
t he desired compound of formula 15 (XII1) and L2 is a |eaving group such
as halo (typically bromo), followed by cagpling the conpound of formula
(XV) with the di hydroxy conmpound of formula HOQ(CH2)"OH, wherein nis as
defined for the desired conpound of fornmula (XII1), by nethods anal ogous

to those degpg icb@]ﬂinPfo chPoGiRIsRfifdiEhufle ©9BROVAYS ity Heiifdldled tyMetRBds (XI) -
20 The corrpoqu of

cor r espondi A %W&ﬁ&ueﬁe#@%ggwﬂ%“g@‘%g%g miﬁoéjf%r:";ﬁ%et &Séﬂgi(ﬁ')MS

and R14 are as defined for the desired conmpound of formula (XIl11), with

h ' I Xl ' | y. defined [
Re. RS, andcanasanaEoRBH i) Mt hialated 18 B SRR a B St S 1)
and L295i s afdaresia Ol asrdnfiped aboveawitththiedlitydypiycatrippund offoymula HOTG#. EOHD| | ng
of compoundgngfeirf PigBY @é?in(eé{)ro@m?déeﬁleh cfésﬁ%botaﬁd &f %%%EQX%W%gg@?S anal ogous

pl i f conp d for ae

to those described for the cou ng o ounds o 0 and (VI).
n a Turt heRnalpaaiisatione deseieskfor By couphisat ASTBRUNdS GHIMEIYA 06 288 (B | ned
above may be 30 prepared by coupling the correspondi ng conpound of fornula
(XVI): 2 Februar 2006 38 |5 wherejn R13. Rl14, R4, R5, mand n are as
def i ned forRIEEHBatZV(?H‘pSBWHOB?&Sf%?Wu% @M%m%ge pf_e@aféty?oé’a{}'i‘%@egroup, f or
exanpl@ a scdrEsposdieg sompowrsd afformhiy [X(\8ul phonate (typically,

met hanesul phonat e), an aryl sul phonate (typically, toluenesul phonate), or a
hal oal kyl sul phonate (typically, tri fL?uoromet hanesul phonate), with a

conmpound of forrmula (XVI1): R2a (XV)
R"OCH,

CR'R—(CH,), L2
R“0

wherein R*, R, R*, R®, and m are as defined for the desired compound of formula
15 (XIll} and L? is a leaving group such as halo (typically bromo), foliowed by coupiing the
compound of formula (XV) with the dihydroxy compound of formula HO(CH,),OH,
wherein n is as defined for the desired compound of formula (Xill), by methods
analogous to those described for the coupling of compounds of formula (X) and (XI).

20 The compound of formula (XV) may be prepared by coupling the corresponding
compound of formula (V) as previously defined wherein R'® and R are as defined for
the desired compound of formula (XIII), with the corresponding compound of formula
(X1) as previously defined wherein R*, R®, and m are as defined for the desired
compound of formula (XIl1) and L? is a leaving group such as halo (typically bromo).

25
The coupling of compounds of formuiae (V) and (XI) may be effected by methods
analogous to those described for the coupling of compounds of formulae (V) and (VI).

In a further alternative process (c) compounds of formula (IV) as defined above may be
30 prepared by coupling the corresponding compound of formula (XVI):



R12 (XVI1) 10 R3a wherein Rla, R2a, R3a, R6, and R7 are as defined for the
conpound of forrmula (1V). The coupling of conpounds L ) and
(XVI'1) may be effected by nmethods 15 anal ogous to those described for the
coupling of conpounds of formulae (V) and (VI). The conpound of fornula
(XVI) may be prepared by converting the hydroxyl group in a conpound of
formula (XIIl) into a |l eaving group L4 such as a net hansul phonate group
usi ng met hods known in the art, for exanple by reaction with
met hanesul phonyl 20 chloride in the presegce of a suitable base, for
exanple NEt('Pr)2, in a suitable solvent “such as dichl oronet hane. The
conpounds of formula (XVI1) are commercially available or may be prepared
using nethods known in the art. 25 2 February, 2006 39 During the
synthesis of the conmpound of formula (¥ 11), appropriate protecting
chem stry may be used, for exanp e conpounds of (keynmula (XIV) and the
di hydr oxy conpouﬁ&O@H forml a OH may be protected so as to
i nprove the yield of the > medi at es. SU|tabIe protectlng
strategies wll be appreci ‘ by the pegpas S Bkl qu)ln >_ans and may
al so be found in Theodora ¥ eene (see above) #ﬁ éxanple a
primary hydroxyl gropporay™~o& protected with a trlalkyIS|IyI group such as
tert-butyldinmethylsilyl or with a benzyl. group. In a further process (d)
conpounds of formula (1V) as defined above nmay be prepared 10 by coupling
a conpound of fornula (XVIT1): (XVII1) wherein R13, R14, R4, R5, and mare
ned for forpu and L2 is defined as for fornula (Xl), 15 with

def
Zscoﬁp%und e F'é‘r'?ru’l % (é() \%smd’é‘ldlnn%rﬂ agisielined fop they comppoupA ob formeiadHirans
(XVI11)  andid Xjeavmy dreusibrasdaripld A s@pRoridte %cﬂ@d@ﬁélkﬁl%ulﬂh@n@t@%@blc@%
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sulphonate (typically, trifluoromethanesulphonate), with a compound of formula (XVH).

RZa
R1 a

G 7
HOCR’R (Xvin)

1 0 R3a
wherein R'?, R*, R® R®, and R’ are as defined for the compound of formula (V).

The coupiing of compounds of formulae (XVI) and (XVII) may be effected by methods
15 analogous to those described for the coupling of compounds of formulae (V) and (VI).

The compound of formula (XVI) may be prepared by converting the hydroxyl group in a
compound of formula (XIll) into a leaving group L* such as a methansulphonate group
using methods known in the art, for example by reaction with methanesulphonyl

20 chloride in the presence of a suitable base, for example NEt(Pr),, in a suitable solvent
such as dichloromethane.

The compounds of formula (XVI1) are commercially available or may be prepared using
methods known in the art.
25



with a conmpound of formula (XI) in a simlar manner to_the reaction of
conpounds (V). 20 and (XIV). In a further general pr@Bekruagy. 2008,,5und of
formula (1) and (la) nay be obtained by alkylation of an am ne of formula
(XIX): (XIX) 2 February, 2006 40 wherein R73, R14, R15 and R19 are as

her ei nbefore defined, with a conpound of fornula (VI) wherein L' represents
a | eaving group such as halo (typically brono), followed by renoval of any
protecting groups present by conventional 5 nethods as descri bed above for
t he deprotection of conpounds of formula 5II). The reaction of conpounds of
formulae (XIX) and (VI) may be optionall& effected in the presence of an
organi ¢ base, such as a trial kylam ne, for exanple diisopropyl ethylam ne,

4 . | ( . :
Formul'a (xi Ry el or i dmhthlor e Tl T8 e 1R Y BliR
readi |y be pia¥barusgdpipr axgrepledhe spinppidnfsiof fermuiaedlV) and the dvdraxyt her

general pr og&figourfd of fSrmAPAROHOA,)CDH nfiyBE FrotdcledPdo éedrtgi)inr‘]lg%é(ls% peRrAtRd 15

b ti f | Xl as def d. , th
compound of SSTERRIPNEdeS. Rulebie Profgc eipinuies cuble eemareieriiy R BRBOR Ra,
R6, OI_R7_5 R askilléeldn ltma:;t am:ci &y atscelieefolnd reTrsoabes Wi erc?m‘ei (s€slabd@).umHes, for
condi tions syi e r Y ti X in

b osence. of SEmi i pia iy (GRS eV BshG ey $lin 4 PR ERRTHIDe'slch 88

t et r anet hy| tentrbstyldimethysitsloertvatyg berzgt @byplr i de. A conpound of formul a (XX)

may be prepared by nmethods known in the art, for 25 exanple froma

conpound of fornula (VI) as defined herei nabove via Kornblum oxidation.
In a further process (d) compounds of formuta (IV) as defined above may be prepared

10 by coupling a compoung of formula (XVIIl):

o)
o—(
R"OCH, N
S 45 2
CR'R’(CH,) L
R"“0

{(XVHI)

wherein R™, R™, R*, R®, and m are as defined for formula ({V) and L? is defined as for
formula (XI),

15 with a compound of formula (X) as defined above. The reaction of compounds (XVIII)
and (X) may be effected in a similar manner to the coupling of compounds (X!) and (X).

Compounds of formula (XVIii) may be prepared by reacting a compound of formula (V)
with a compound of formula (XI) in a similar manner to the reaction of compounds (V)
20 and (XIV).

In a further general process (B) a compound of formula (1) and (ia) may be obtained by
alkylation of an amine of formula (XIX):

R"OCH,
CHCH,NR"°H
RY0O OR™

(X1X)



It wll be appreciated that in any of the general processes (A B) or (O
as well as the processes for (a) to (d) for preparir%ﬁb%néggglv)
descri bed above, the precise 2 February, 2006 41 order of the synthetic
steps by which the various groups and noieties are introduced into the

nol ecul e may be varied. It wll be within the skill of the practitioner in
the art to ensure that groups or noieties introduced at one stage of the
process will not be affected by subsequent transformations and reactions,

and to select the order of 5 synthetic stﬁps accordingly. It will also be
appreci ated that in general processes (Bf and (C) appropriate protecting
groups nmay be enployed if necessary and/or desired and renoved at any
suitabl e stage of the synthesis, eg. in the |l ast stage, as described in
general process (A). 10 The enantiomeric conpounds of the invention may be

obt ai ned (iWherginsRpPaRat RoengR' pee achrraipheforssdefinedhe corr espondi ng raceni ¢

m xture, fogite%2BRpBundYf BRANS (P whekdih [ BleprdsBhRIEARAGR ?Feaﬁg:‘sgls:?'grg ggﬁgé?’rgg

resol ution &Ft%@d% or E’i‘e‘ga“ nﬁ? and separatin suita I

or (ii) by Rl biymendpwed pyFrmeyal SB%PVO‘HPP& Y GREPHPresenfi Ry GaayenRiiosal by

t he me$ hodsmdthmds bbadsdribediabovel for Bt depratectiomofensipoondy ofdou@paynd of
formula (1) or (la) to a corresponding salt nmay conveniently be effected
by reaction with the appropriate acid or base. Optional conversion of a
conpound of THeoreaplien ¢ficompoutdsdf founulae OfXeapbd) mgy be loptierallp effected in the
physi ol ogi [ ; i j of f d known to

t hose skil f%gégnz%%%htoﬁ%ﬁéﬁ_?%’%%%ry| %gﬁ‘p‘ a lf%rf?ﬁée)%% spglc‘g?? E pr esent

i nvention poXlie@Ee. Aod i a syiteblerrsivest. dar @gmpisdimelipégimentideon of conpounds of
formgqm (1) or (la), for exanple: compounds of fornula (Il) and (111) as
defined abqye, or an ti psonmer, a.salt, or a 25 tec derivative
Cher cof + - parahedingb oy R pAe Raawin Bg ot BireRemiie B 0847465, o may

N-[ 3- ({ 2- [ (rEadily(t2R)reRared b3-adbersdrhgKilleditik the3arhenzodi oxi n- 6-yl ) - 2-

hydr oxyet hyl ] am no} hexyl ) oxy] et hoxy} nmet hyl ) phenyl ] - N - phenyl urea; and (1

R -2-[(6-{2-[(2, 6-di chl orobenzyl ) oxy] et hoxy} hexyl ) am no] - 1- (2, 2- di net hyl - 4H
-1, 3= benZoadivekfunther genesalpapesiss (C), a compound of formula (I} or {la) may be prepared

15 by reacting an amine of formula (XIX) as defined hereinabove, with a compound of
formula (XX):
Rza
Ria
R"'C(O)(CHz)mO(CHZ)nOCRBR;(}
Raa
(XX)

wherein R?, R®, R7, R™®, R®, R* m and n are as hereinbefore defined;

20 under conditions suitable to effect reductive amination, for example in the presence of a
reducing agent such as borohydride, typically tetramethylammonium (triacetoxy)
borohydride.

A compound of formula (XX) may be prepared by methods known in the art, for
25 example from a compound of formula (V1) as defined hereinabove via Kornbium
oxidation.

It will be appreciated that in any of the general processes (A), (B) or {C) as well as the
processes for (a) to (d) for preparing compounds (IV) described above, the precise



30

N-cycl ohexyl -M[3-({2-](6-{][(
- hydroxyet hyl ]am no}hexyl)o

N-(1, 1 -bi phenyl-4-yl)-N -[ 3- (2R)-2- (2, 2-di net hyl -4H 1, 3- benzodi o
Xi n-6-yl)-2- hydroxyethyl]am no}hexyl)oxy] et hoxy} et hyl ) phenyl ] ur ea;

N-cycl opropyl -3'-[(2-[(6-{[(2R)-2-(2, 2-di net hyl -4H 1, 3- benzodi oxi n-6-yl)-2
35 hydroxyet hyl ] am no} hexyl ) oxy] et hoxy)nmethyl]-1 .1

' - bi phenyl - 2- sul f onam de; 2 February. 200f 42 (1

R -2-{[6-(2-[{3-(2, 3-di hydroi m dazo[ 2, 1-b] [ 1, 3] t hi azol - 6-yl met hyl ) am no] -
phenyl } met hoxy] et hoxy) hexyl ] a

]L“L_{“E? (2 T Bt By lig sipR B R fafious AR mojetios arejnvodueed ()

R) - 2- (2, 2- di et hyl - 4H 12 Febewaryy 2006, 6-y| ) - 2

2R)-2-(2,2
xy] et hoxy} net hyl ) phenyl J ur ea;
({2-1(6-{I
n

nto he molecule may be varled It will be within the skill of the practltloner in the art to

ﬁp( goi P??gl BAKY Leﬁélfm) Wdlét@?sqdldr%ug:éd Eamlibeéw e:saﬂetﬁg@vclhagglsr\rflvngld%ezgmhdgrox
- ethyl] an%&%‘}‘%‘i? '&?ﬂl@@tﬁﬁwf%*@ ﬂ%ﬂéﬁ?‘l"}"é}ﬁn angp sglechihryarg %frf‘%f Y

no} phfﬁw ) lsjbf}thett(ib dieps3acooedimyhx alwilEalso be appreciated that in general processes (B) )
N- cycl ohexy -2-
hyd r oxyet h?P%g{% %%’%‘#PJ@% é%%ﬁt Q%Q@fﬁﬁrﬁ%ﬁ ‘%(mRP{’J%CF'Eﬁ‘E? gﬁ@?&ﬁ@fo& If"%ﬁet hyl ] -
10 oxy} net hghd bwnoveded ahy suitabileletage of the synthesis, eg. in the last stage, as described

- (2-[(6- | met hyl - 4H 1, 3- benzodi oxi n-6-yl ) - 2- hydr oxyet hyl ] -
am no} hexyl e?—ig}al (r)é&%)sg '&i)hyl ]-1,1" -bi phenyl 3-ol; (1
R)-1-(2, 2-di rret hyl - 4H 1, 3- benzodi oxi n-6-yl)-2-[ (6-{2-[(3-iodobenzyl) oxy] -
et hoxyphexyirhashaiotidniarehpolifds of the mventlon may be obtained (i) by separatlon of the

am o) nexy FIBRY TSN ALY ﬁ@ﬁr@%wﬁ{qe F e S A R

R) - 2- { [ 6- ( 2elrpBiatdglaphydiotinir, ebzgiicresdigtiont rgthpdss o preparing and separating
di n- 5.
oY ot oy bl rigeteBoRARNG. o 1) py ciredt synihesis from the appropriate chvral ¢ 1) o o

nol ; and ciptdroediatesl by the methods described herein.

3- [(2 £(6-{[ (2R -2-(2, 2-di et hyl - 4H 1, 3- benzodi oxi n-6-yl ) -2-hyd roxy 20

et hyl i‘am no hexyl ) oxy] et hoxy) net hyl phenyl carbamate; and other simlar

i nt er medi at @Bl RYMErSIUHOtRFATRRY fforgtadLATdi) & @ corpgRoRdinewRlt aYdef i ned

above, or adbrBhieAt} b SMEREd by’rlreﬁa%h@n whit tHe dppedpeiateestid 8epassatopnbher eof ;
parti cul arle/d a corg%ound sel Hg
nversion of a compoun ormu a (r’sl or {la} to a corresponding solvate or
physiologically functional derivative may be effected by methods known to those skilled

20 in the art.

According to a further aspect, the present invention provides novel intermediates for the
preparation of compounds of formula (1) or (Ia), for example:
compounds of formula (1l) and (lIl) as defined above, or an optical isomer, a salt, or a

25 protected derivative thereof; particularly, a compound selected from:
N-[3-({2-[(6-{[(2R)-2-(2,2-dimethyl-4H-1,3-benzodioxin-6-y|}-2-
hydroxyethyllJamino}hexyloxylethoxy}methyl)phenyl]-N'-phenylurea; and
(1R)-2-[(6-{2-(2,6-dichlorobenzyl)oxy]ethoxy}thexyl)amino]-1-(2,2-dimethyl-4H-1,3-
benzodioxin-6-yl)ethanol;

30 N-cyclohexyl-N'-[3-({2-[(6-{[(2R)-2-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-
hydroxyethyllamino}hexyl)oxylethoxy}methyl)phenyljurea;
N-(1, 1-biphenyl-4-yl)-N'-[3-({2-[(6-{[(2R)-2-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-
hydroxyethyllamino}hexyl}oxylethoxy}methyl)phenyljurea;
N-cyclopropyl-3'-[(2-[(6-{[(2R)-2-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-

35 hydroxyethyllamino}hexyl)oxylethoxy)methyl]-1,1'-biphenyl-2-sulfonamide;



25

(5R) - 3- (6-{2-[ (2, 6-di chl or obenzyl ) oxy] et hoxy} hexyl ) - 2 Febsuagy, 2006, 1 3.
benzodi oxi n- 6-yl)-1, 3-oxazol i di n-2-one; (5R)-5-(2,2-d

i met hyl - 4H 1, 3- benzodi oxi n-6-yl)-3-(6-{2-[(3-nitrobenzyl)oxy] -

et hoxy} hexyl) -1, 3-oxazol i di n- 2- one;

N-(3-{[2-({6-[(5R)-5-(2, 2-Di net hyl -4H 1, 3- benzodi oxi n-6-yl ) -2-o0xo0-1, 3- oxazo
lidin-3- 30 yl]hexyl }oxy) et hoxy] met hyl } phenyl ) - N - phenyl ur ea;

N-cycl ohexyl -N -(3-{[2-({6-[(5R)-5-(2, 2- d%g(ret hyl - 4H 1, 3- benzodi oxi n-6-yl ) -2
-0x0-1, 3- oxazolid i n-3-yl]hexyl}oxy)ethdxy] nethyl } phenyl)urea;

N-(1,1'-bi phenyl -4-yl)-N-(3-{[2-({6-[(5R)-5-(2, 2-di net hyl - 4H 1, 3- benzodi ox
Fobe iy 2 S8R5 et N il dofidaddis b BKESLIRS MR hBNAG Y] ) ur e2: 2
(5R) - 3-( 6-{ phepdingihestrihopihaxlareinabiy? Rdimpethysdi-2, Pbenzedionipi6-iethardlbenzo
(5R)-5- (2, 20 ok KA A PdneRd 1 permiogm e By ey ) -
Cothyt] oyt e N e tamen s aheniri-Boeristiranybamin]

minolbenzamide;

:\E 5_3- ( gZ- ({ 6+-(3HIR-H(2-1 (B[ @RY2rR 2 YimetHy-4H3 Dboradioxif-6.yh-ydrékyoxo- 1, 3- 0xazo
i di n- . . . .
vl T hexy! } ox§ ) RIABROMRY PO SRRy IR epHiay P isR ISRy I AP iRl idineass:
3- ami no- N- [ 8arppgartiidé; [ ( 5R) - 5- (2, 2- di et hyl - 4H 1, 3- benzodi oxi n-6-yl ) -2-oxo0-1
, 3- i gy 25| Rhe n,ds;
N[ 3?2(?3?( I{ gllj‘?éﬁgék%Iﬁ(e[;yghgﬁ%%f%?)é%hgy‘t%E%Agkpﬁgié%ﬁlyﬁz oxo- 1, 3-oxazo
lidin-3 10 Yydrassefhylsmnahesiordethapmsievin-({2timethpisiametvlde;
gF f)3- &OLDopbmmle)nyhlberliz%n(eé@fcﬁwéﬁﬂ&eé S5R)-5-(2, 2-di et hyl - 4H 1,
- benzodi oxj n-.6-yi)-2- -1, o
3 oxazol | di MR TSz te it rappssiRdng Y dudroxvethyi:
:\l_- ([j_?»- ( 22- ( l{&n[doﬁ@xyﬁeiy?etﬁmdﬁ)miemwn;w&phe&ylfmedﬂzodi oxi n- ? yl)-2- F;(O- 1, 3- (i>5<azo
I di n- 3- X . n =N .5 C3-.0,1.tr ur ea,
N-cycl oheiyh@s( @ﬁ%ﬁ@%¥ém‘%§¥l%ﬁ%§f’%ﬁ'[@#iééo%%ﬁ?gm&%@ n- 6-yl)-2-o0xo
-1, 3- oxazoethdxythexdd)afrinojethanol;
h I he» ) 1 A (AN [IENRRYY ¢ hyl
) g)e(%zieﬁ)e(gtleﬁ ggzgznllgﬁét{@ﬁ)lz Nyérokg2((k rhym%&{us RldrskyRstAnigrkyletRL Y
N-{ 3- [ ({ [ 3-3mipoeayipglethey)metyinhesyin-Ixhendethumipheediuress yvi ) - 2- oxo- 1, 3
- oxazol | di g [T poilet bR BSRHIdR P g abipRemg-2a
M ol - Phenyin RXhsdhethoxynexyllamino)-1-(2,2-dimethyl-4H-1,3-benzodioxin-6-yethanol; and
cyclopenty! 3-[(2-[(6-{[(2R)-2-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-hydroxy-
20 ethyllJamino}hexyl)oxylethoxy)methyllphenylcarbamate;
and other similar intermediates exemplified hereinafter;

compounds of formula (IV) as defined above, or an optical isomer, a salt, or a protected
derivative thereof; particularly, a compound selected from:

25 (5R)-3-(6-{2-[(2,6-dichlorobenzyl)oxylethoxy}hexyl}-5-(2,2-dimethyl-4+-1,3-benzodioxin-
6-yl)-1,3-oxazolidin-2-one;
(5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yi}-3-(6-{2-[(3-nitrobenzyljoxy]-
ethoxythexyi}-1,3-oxazolidin-2-one;
N-(3-{[2-({6-[(5R)}-5-(2,2-Dimethyi-4H-1,3-benzodioxin-6-yl}-2-oxo-1,3-oxazolidin-3-

30 yllhexylloxy)ethoxy]lmethyl}phenyl)-N'-phenylurea;
N-cyclohexyl-N'-(3-{[2-({6-[(5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxo-1,3-
oxazolidin-3-yl[hexyl}oxy)ethoxy]methyl}phenylurea;
N-(1,1-biphenyl-4-yl}-N'-(3-{[2-({6-[(5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxo-
1,3-oxazolidin-3-yllhexyl}oxy)ethoxylmethyl}phenyljurea;



20 car boxam de; cycl opentyl
3- ({2- ({6-[ (5R)-5-(2, 2-di met hyl - 4H 1, 3- benzodi oxi n- 6-3FEbmagy, 2006
oxazol idi n-3-yl]hexyl}oxy)ethoxy}net hyl)phenyl car bamat e;

N[3-({2-({6-[(5R) -5-(2, 2-di met hyl - 4H 1, 3- benzodi oxi n- 6-yl ) - 2- oxo- 1, 3- oxazo
l'i di n-3-

yl ] hexyl } oxy) et hoxy} net hyl ) phenyl ] - N -[ 3- (phenyl et hynyl ) phenyl Jurea; 25

1, 1- di et hyl et hyl

cyclopropyl {[3"-({2-({6-[(5R)-5-(2, 2-di nejdyl - 4H 1, 3- benzodi oxi n- 6-yl) -

2- oxo-1, 3-oxazolidin-3- yI]hexyl}oxy)ethoxy}nethyl) 1,1 - bi phenyl-2"yl]s
quonyI}carbanate

(5R) - 5- ( 25R)-8liEred-l13 anfibtendy REGEAHXIIHeRYIRE X b L-dimb iy 844 [ BodrbofioRins 61 I anet

hyl -
d?/oxabor§r3a‘f°1"afc’iﬁi N1 1 met hoxy) et hoxy} hexyl ) - 1, 3- oxazol i di n- 2- one; 30
(5R) - 3- [ 6- ( ZSRYEB-2.L2lirBetiyiuHtin B berdadiokia-clylpBIE-[B][ I hiaasher§hy| et hyl ) am no] -

phenyl } net hg@@r@t&ﬂémﬁﬁmgw,} ?S%agolglnnf ngl 4H 1, 3- benzodi oxi n-6-yl)-1, 3-0

xazol i di n-

(5R) -55(2, 2 NABrE2-HPH(HRX51(222- Biarethyditbix  B-bengddioxtn-E ) 2exd 8,3-oxazolidin-3-

doph | 2006 44
(SR e (3, 2IBCIBHL O el baerk S HeRy Pg&%ﬁ?@"ﬁﬁg’%ﬁ ‘33?3% 11 -bi p
(555 |ttt abmisire s st e 57

X in{Ry tHoxg} pAR '
enyl - f { 5-( t Ta3rbengedioxi O, XaZQli
yl) rret hoxy} N RS RLRIP-E. 2 Imsthyl-AH n3rPendadioxin-Gyb-2aaoo k3192 EZ%;F’)”-% 3- oxazo
li di niQd 5 ﬂh‘exylw)ezlhwmeﬂhm)mmnyl -Btretratatizadizie; exenpl i fied hereinafter;
t,

or ot ot enza b hendh N-to 2 BSHSRS 2P ferpiar ] s bl B VB on: °
(5R)-5-(2, 21 ar%ﬂmﬂlln-aﬂﬂ]ﬂe@i}béﬂefbdxs{}mlemyaplwf)yjf]&ep6 (2- hydr oxyet hoxy) hexyl ] -
1,3- oxazolmq:o,m{ﬁq@g R)-809, zca.rhef gﬁamﬂﬁse.?zahﬁygm?%‘y/@ﬁm%t%géiof 'of' i ng

here| nafter._For er under st andi n ntion
Exanpl es ar!élhsrldmywqmmﬁhy ppenyll-NuErRigephany)SeRITHETI C EXAMPLES
15

N-cyclohexyl-3-({2-({6-[(5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxo-1,3-
oxazolidin-3-yl]hexyl}oxy)ethoxymethyl)-N-({[2-{trimethylsilyi)ethyl]oxy}-
methyl)benzenesulfonamide;
N-{3-[({[3-({2-({6-[(5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl}-2-oxo-1,3-oxazolidin-3-
yilhexyl}oxy)ethoxy}methyl)phenyllamino}carbonyl)amino]-phenyl}pyridine-3-

20 carboxamide;
cyclopentyl 3-({2-({6-[(5R)-5-(2,2-dimethyi-4H-1,3-benzodioxin-6-yl)-2-oxo-1,3-
oxazolidin-3-yl]hexyl}oxy)ethoxy}methyl)phenylcarbamate;
N-[3-({2-({6-[(5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxo-1,3-oxazolidin-3-
yilhexylloxy)ethoxy}methyl)phenyl]-N'-[3-(phenylethynyl)phenyljurea;

25 1,1-dimethylethyl cyclopropyK[3'-({2-({6-[(5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-
2-oxo-1,3-oxazolidin-3-ylJhexyl}oxy)ethoxy}methyl)-1,1-biphenyl-2-
yllsulfonyl}carbamate;
(5R)-5-(2,2-dimethyi-4H-1,3-benzodioxin-6-yl)-3-(6-{2-([3-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)phenylJmethoxy)ethoxy}hexyl)-1,3-oxazolidin-2-one;

30 (5R)-3-[6-(2~[{3-[(2,3-dihydroimidazo[2, 1-b][1,3)thiazol-6-yimethyl)amino]-
phenyl}methoxylethoxy)hexyl]-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-1,3-oxazolidin-
2-one;

(8R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-3-{6-[2-{(3-
iodophenyl)methoxyl}ethoxylhexyl}-1,3-oxazolidin-2-one;




Thr oughout the exanples, the foll ow ng abbreviations are used: ﬁ LCVE:

Li qui d Chr omat ography Mass Spectronetry MS: nass spe -

t hernospray nmass spectrum positive node SPE: solid phase extraction XRPD
-x-ray powder diffraction 25 RT: retention tine THE : tetrahydofuran DVF:
N, N-di net hyl formam de Et OAc: ethyl acetate EtOH ethanol 30 MeOH:

nmet hanol M BK: net hyl -i sobutyl ketone PE: petrol eum ether 40 -60 HPLC. high
performance |iquid chromatography TLC thin |ayer chromatography 35 Sat:

saturated 2 February. 2006 45 bp: boili ng point ca : circa h: hour(s)
mn: mnute(s) 5 d: doublet dd: double 3ub| et s: singlet brs: broad
singlet 10 All tenperatures are given in degrees centigrade. Amonia refers

number 7752000 22 BEEMY H. £p i diBln SN AP RLGO T i oer
9385. yl)methoxylethoxylhexyl}-1,3-oxazolidin-2-onel; and
(5R)-3-{6-[2-{(3"-{2,4-bis[{1,1-dimethylethyl)oxy]pyrimidin-5-yi}-1,1"-biphenyl-3-
yl)methoxy}ethoxy]hexyl}-5-(2,2-dimethyi-4H-1,3-benzodioxin-6-yl)-1,3-oxazolidin-2-
5 one;
and other similar infermediates exemplified hereinafter;

compounds of formula (XIII} as defined above, or an optical isomer, a salt, or a
protected derivative thereof; particularly, the compound:

10 (5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-3-[6-(2-hydroxyethoxy)hexyl]-1,3-
oxazolidin-2-one,
and other similar intermediates exemplified hereinafter.

For a better understanding of the invention, the following Examples are given by way of

15 illustration.

SYNTHETIC EXAMPLES

Throughout the examples, the following abbreviations are used:
20 LCMS: Liguid Chromatography Mass Spectrometry
MS: mass spectrum
TSP +ve: thermospray mass spectrum positive mode
SPE: solid phase extraction
XRPD —x-ray powder diffraction
25 RT: retention time
THF : tetrahydofuran
DMF : N,N-dimethylformamide
EtOAc: ethyl acetate
EtOH: ethanol
30 MeOH: methanol
MIBK: methyl-isobutylketone
PE: petroleum ether 40°-60°
HPLC: high performance liquid chromatography
TLC: thin layer chromatography
35 Sat: saturated



15 Biotage refers to prepacked silica gel cartridges _cgntainin P-Sil run
on flash 12i chromat ography nodul e. Bond Elul are p%ﬁg@ﬂe&g&ﬁi dges
used in parallel purifications, normally under vacuum These are
commercially available fromVarian. SCX refers to prepacked SPE cartri dges
cont ai ni ng benzenesul phonic acid ion 20 exchange resin. Preparative thin

| ayer chromat ography was carried out on silica gel, 20x20cm Whatman PK6F,
60A, 1mmthick. LC was conducted on a Luna 3 m C18(2) colum (50nmm x 2mm
id) eluting with 0.05% 25 v/v trifluoroggetic acid in water (solvent A)
and 0.05%v/v trifluoroacetic acid in acetonitrile (solvent B) using the
elution gradient 0-8.0 mn 0%B-95%8, 8.0-8.01lmn 95%B-09B, with a flow
rate of 1 ndipdilngpbind col um tenperature of 40C. LCMS was conducted on a
Supel cosi| LCABZ+PLUS colum (3.3 cmx 4.6 mmID) 30 eluting with 0.1%
HCO2H and 0°®1°"GRanmoni um acetate in water (solvent A), and 0.05% HCO2H 5%
wat er in acretrmnr(brl |l e (solvent B), using the follow ng elution gradient
007mn0 (42mn100%3 4.2-5.3 mn 098, 5.3-5.5 mn 0%B at a
flowrate orP 7?3 The mass spectra were recorded on a Fisons VG

Pl at f o m spia(dpnblmat er using electrospray positive and negative node (ESt+ve

and ES-ve) .4 2006 46 HPLC was conducted using the same
chr omat ogra[ﬁng%s]égtag%e%s for the LOVMS. The XRPD anal ysis shown in the

Fi gures weresi@életornmed on a Phillips X pert Prop 5 powder diffractoneter,
Model PV\BOZkQé_Gﬂ@adsgﬁ%;g{ nunber DY1 379. The nethod runs from2 to 45
degrees 2Theta with 0.02 degree 2Theta step size and a 2 second collection
time at each step. Exanple 1 10 Synt hesis of

N- { 3-1q 2- { fAHEMbaIAturas hyedgioary inddafedsymntongdd- (hvdr oxviret hyl ) -

phenyl | et hyl } am no) hexyl | oxy} et hoxv) net hyl | phenyl }- N - phenyl urea acetate i)
D (tert-butyl)

2- (2, 2- di néthippniaefersstoedti@gosous) @mmoni22- oxoet hyl i mi dodi car bonat e

Shrom. 1P i none. (o, o
3513885, 1 5ef(g{ﬁdo MQI'CK silica gel 60 Al’t number 9335
15 Blotage refers to prepacked silica gel cartridges containing KP-Sil run on flash 12i
chromatography module.
Bond Elut are prepacked cartridges used in parallel purifications, normally under
vacuum. These are commercially available from Varian.
SCX refers to prepacked SPE cartridges containing benzenesulphonic acid ion
20 exchange resin.
Preparative thin layer chromatography was carried out on silica gel, 20x20cm, Whatman

PK6F, 60A, 1mm thick.

LC was conducted on a Luna 3 pm C18(2) column (50mm x 2mm id) eluting with 0.05%
25 viv trifluoroacetic acid in water (solvent A) and 0.05% v/v trifluoroacetic acid in
acetonitrile (solvent B) using the elution gradient 0-8.0 min 0%B-95%B, 8.0-8.01min

95%B-0%B, with a flow rate of 1mL/min with a column temperature of 40°C.

LCMS was conducted on a Supelceosil LCABZ+PLUS column (3.3 cm x 4.6 mm ID)

30 eluting with 0.1% HCQO.H and 0.01 M ammonium acetate in water (solvent A), and
0.05% HCO,H 5% water in acetonitrile (solvent B), using the following elution gradient
0-0.7 min 0%B, 0.7-4.2 min 100%B, 4.2-5.3 min 0%B, 5.3-5.5 min 0%B at a flow rate of
3 ml/min. The mass spectra were recorded on a Fisons VG Platform spectrometer
using electrospray positive and negative mode (ES+ve and ES-ve).



t-butyl imnodicarboxylate (47.15g) in acetonitrile (GEOEﬂg unggr ni t rogen.
After vigorous stirring at 21 for 24 h the mxture i th wat er
(ca800m ) and the product was extracted with diethyl ether (I litre, then
200nl). The conbi ned organic |ayers were washed with brine, dried (MSH)
and concentrated to ca400m . The white crystals 20 were collected by
filtration, washed with diethyl ether and dried to give the title conpound
(24.49) 8 (CDCI3) 7.78(1 H, dd, J 8, 2Hz), 7.65 (1 H, brs), 6.87(1 H, d, J
8Hz), 4.97(2H s), 4.88(2H s), 1.56(6Hygs) and 1.48 (18H, s). Further
concentration of the nother |iquors gave addltlonal product (13.8g). A
third crop (7.1g) was obtai ned by chromatographing the nother |iquors on
silica gel, evaporating the appropriate eluate 25 and triturating with

di et hyl et hepLGividd &driduBlél)sing the same chromatographic system as for the LCMS.

2-(2,2-di nethyl -4H- 1, 3- benzodi oxi n- 6- vl ) - 2- oxoet hyl car bamat e
Trifluoroacetic acid (92m ) was added to a stirred sol ution of

di (tert-but yhe XRRRaralysis shown in the Flgures were performed on a Phillips X pert Prop
di met hyl - 4H-1, 3- benzodi oxi n oxoet hyl i m dodi car bonat e, 2352 55g) in

30"d1 oBl or oRSIIRRITAGOREIT UoSIR AR ah dotal oumbRt DY AR o dhe etioequner 1. 5
h. Aqueous friia@Hosm digrést dThelhWith 09D)deRe AHessBpdizafan8’a A8edbhg the
phases were separated. The organic | ayer was washed with water, dried
(MySO4) andc‘@'@ﬁwm%ét?ﬁﬁhﬁe%ll This was stored under high vacuum
overnight and then triturated with hexane:ether (3:1) to 2 February, 2006
47 give the_crude product (226.61g). This was purified by recrystallisation
from di et hy&ﬂ'&’iﬁér to give the title corrpound (122 78g). Further product
(61. 5¢) wassﬁ@d,@gm.fg heR) ; . RS He8 |and
chr omat ogr aphy on Bl ot age usrn Xane. '

5 0ii) tertwmmwwmmw
(2R)-2-(2, 2-di net hvl -4H 1, 3- benzodi oxi n-6-yl) - 2- hydroxyet hyl carbamate A 2M

sol ution of, orane - dinethyl sulphide in THE (28nl) was_ added slowy to a
1 M sol utilyiiftert-butyl) 2-(2,2- dtmethvl-4H 1,3-benzodioxin-6-yl)-2-oxoethylimidodicarbonate

(R) -t et 1 ahycidtim cBibybred76g) RheBdedi cYinouusbéishnor GHirbmd. 2lzmxazabor of e
in to]uene (56ni itﬂ:' ’ %bunder nitro
T,

2- (2, R di meARgIY %ZOS%%WB%P%\“(BI%(FJEZ%QE&%%%r@ﬁ%@ 89y apgdbg)

in THE (1. 3lguty afihodesrbadyies (379 kBRI (G00nI] Vo hloYER. ARLONGSH
fol | owed by ZI\)IﬂsoI Stlorn 09 bo(r angé)}ﬁna metI hyl (su prlde F'tr?ETHE Zgoggml?usover

50 min. Af t8Fing af 212 faridd b the roikiuse Wﬁ%d'M%H'tWFPFéﬁﬁﬂOPH@ Hidhe ﬁ@duct was

extracted with diethyl ether (1litre, then 200ml). The combined organic layers were

= 3.37mn.

washed with brine, dried (MgSQO4) and concentrated to ca400ml. The white crystals
20 were collected by filtration, washed with diethyl ether and dried to give the titfe

compound (24.4g) 6 (CDCl3) 7.78(1H, dd, J 8, 2Hz), 7.65 (1H, brs), 6.87(1H, d, J 8Hz),

4.97(2H, s), 4.88(2H, s), 1.56(6H, s) and 1.48 (18H, s). Further concentration of the

mother liquors gave additional product {13.8g). A third crop (7.1g) was obtained by

chromatographing the mother liquors on silica gel, evaporating the appropriate eluate
25 and triturating with diethyl ether.

i) tert-Butyl 2-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl}-2-oxoethyicarbamate
Trifluoroacetic acid (92ml) was added to a stirred solution of di(tert-butyl) 2-(2,2-
dimethyi-4H-1,3-benzodioxin-6-yl)-2-oxoethylimidodicarbonate, (352.55g) in

30 dichloromethane (3.6litres) at 21° and the reaction was stirred for 1.5 h. Aqueous

NaOH solution (1.75litres) was added and after 10 min the phases were separated.
The organic layer was washed with water, dried (MgS0O.) and evaporated to an oil. This
was stored under high vacuum overnight and then triturated with hexane:ether (3:1) to




m xture was partitioned between Et OAc and water. The organic | r. was
washed with saturated NaHCO3 sol ution and brine andgdigﬂ%—g&. The
solution was 15 concentrated and the product purified by chromatography on
flash silica gel (800g), eluting successively with hexane: EtQAc (4:1 then
3:1) to give the title conpound (93.3g), LCMS RT = 3.31 mn. iv)
(5R)-5-(2, 2-Di net hvl -4H 1. 3- benzodi oxi n-6-vi)-1. 3-oxazol i di n-2-one 20
tert-Butyl

(2R)-2-(2, 2-di net hyl -4H 1, 3- benzodi oxi n- 6.yl ) - 2- hydr oxyet hyl car bamat e,
(86.37g) in DVF (600m) was added dropw S LZ to a stirred suspension of

sodi um hydride (60% oil dispersion, 11.99) in DMF (160m) wth cooling

it ur o was 08¢ % E08prod S{RE6 I CriEWRL DGl oy heBlistr RS B
HCl (134ml) ethas teegide the flacomipeund 61 22/8gdli Funthedt pREiuat (61.Sgawas obtaihadHeom
product wasg Bt%F o\°§ we\%p%ﬁ.ohgfne%hmmo@ﬁbw bﬁ) BRS é"@éh%ﬁ'?%vﬂt 59br ine

twice, dried (MgSOH4 evaporated to give etlt e Cco )
LCVS RT =. B.1s8@ne:. G)V'SzR Ft=#4miBut yI (di met hvl ) si |yl | oxv}et hanol 30

Et hyl ege gI ycol (2. 009) in anhydrous THE (60ml) under nltrogen was treated
porti onw Se. , .d

the m xture” i : 5] e F
(4.869) vvasAeQMsmiumrdoftheanem dutnathel sﬂpmdeenh BHF m&ll)‘\ms dcﬁiedrslovﬂhdrsphm e

oxt ract  ng WYRFRHTE) -“?%Bﬁsﬁ@-e‘%%@%% A AT
Lhen vias hednypltipneen) A0 ewnitogarT s seIatLYY by} & (@Pyimelhuk -1 2508,

filteggng, b@&@dmmym@ de@th?l%r‘b%H{até n me@g n ﬁJﬂ* 1. 0esPWad hdRA é?d(wlﬁﬂ ash
chr omat ogr aphy . on sili on Wth t cl ohexane foI owed by
sol vent evafs5PH B twp@ra@iﬁ)b@awé {cp{[gwep,bm?@/l %QJHM(!PO(%‘ hykgsiRhide 94

2/NH4' : 5BVh)TI-{F2d62(’5(2ﬁﬂ &fv@neelmﬁml Myl IﬁftZWf@Iﬂ (1700 Wal arddedlvm:tmhﬁg bAd the
(7 560)  andnibe WIS RAYikRe Fe bR ESORGARY walss ofe crbarte Bl AR HRRARFwin
ni trogen arshturateataHGO; bolutiPaudbrinedindrdrieddMgSOde THagsalutiodwdds. The m xture
Was S‘fS rr edco\ﬁlbgr%éw& EP{d e &Q&Jt 9[|rifl'_éd by chromatography on flash silica gel (800g),
eluting successively with hexane:EtOAc (4:1 then 3:1) to give the title compound
(93.3g), LCMS RT = 3.31min.

iv) (6R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yi}-1,3-oxazolidin-2-one

20 tert-Butyl (2R)-2-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl}-2-hydroxyethylcarbamate,
(86.37¢) in DMF (600ml) was added dropwise to a stirred suspension of sodium hydride
{60% oil 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 2h. The
mixture was recooled to 0° and 2M HCI {134ml) was added. The mixture was diluted

25 with water and the product was extracted with EtOAc twice. The solution was washed
with brine twice, dried (MgSQ,) and evaporated to give the fitfe compound (63.559).
LCMS RT = 2.66min.

v) 2-{[tert-Butyl(dimethvyl)silylloxy}ethanol

30 Ethylene glycol (2.00g) in anhydrous THF (60ml) under nitrogen was freated
portionwise with sodium hydride (60% dispersion in mineral oil, 1.29g) a{nd the mixture
stirred at 20°C for 45min. Tert-butyl dimethyilsilyl chloride (4.86g) was added and the
mixture stirred at 20°C for 45min. Phosphate buffer (60ml, pH6.5) was added and the
mixture stirred for 20 min before extracting with ether (60ml). The organic layer was




10 days. Water (100m ) was added, and the product ex%ragted mﬁés

di chl oronet hane (3x50ml). The conbi ned organic | aye d and
dried over Na2SO4 before filtering. The sol vent was evaporated in vacuo to
give a residue which was purified by flash chromatography on silica.
Elution with 5% et her/cycl ohexane foll owed by solvent evaporation in vacuo
gave the title conpound (2.35g). LCVMS RT = 4.32mn, ES +ve 15 339 (IVH)-
Vii)

(5R)-3-f6-(2-{ftert- Butyl(dinethyl)siIylhng}ethoxy)hexylI-5-(2,2-dinethy|-
4H 1. 3- benzodi oxi n-6-vl)-1. 3-oxazolidin one A solution of

(5R)-5-(2, 2-di net hyl - 4H- 1, 3- benzodi oxi n- 6-yl) -1, 3-oxazol i di n-2-one 20
(0.83g) in DREWashed pithaeter(6amb andirine éﬁmlwefwfadvrym a0 MashQp Slteringn |n

m neral oil r
mn. A sol u?rlldo% of tﬁ@@oﬁ;@ﬂr:}g‘% "g(? o‘bélﬁ et oxy (ﬂtagfr'{Cﬁbut yli}%pﬁ(ﬁg FSI | ane
(1. 47g) in BNtion wm% %&W@@h@me fellwer| by salvent evapoeatioatin Pa@ofgave AT n.

Phosphat e bkl &m0t 2@6 Slgﬁ‘ilﬂ@lq before partitioning between
Et OAc (50nl) and wat er m) e Iayers were separated 25 and the aqueous

| ayer re-extracted wth Et OAC (3x30nTL) The conbi ned organic |ayer was
washed® wi th wat er (3x50nL) and dried over Na2SO4 before filtering. Sol vent

evaporatlom.)l Q— ABHA IR e% ﬁerm}t ieyRitdrel i €d by flash
chr omat ogr aph ohexane (1:1) foI | owed by

sol vent  ovabblerrBuHdmelubeloniebancié1.629) AOUMrPBWREXATE BH6P) ANENS RT =

4.11 mn, E&fétﬁn btk brodfad (d.087 tirred und d treated with
(5R) - 5- (2, 2- D ma)tﬁhyl oA P (0,00 S T e B9 AT et hosey) hexvl | -

1.3 oxazol508Y sodiHe 'ydn@mwagyn 4ptod hﬁgnv&tu%was styredb¥igorously at 20°C for 5
5R 6- | di net hyl -
S 1% e oy SR ”‘5“?2“‘155%‘3%2% o i gy IR el Mo
t reat ed wi t(Bx50md} r Bruesmiined arganicilayes wag separatsid ansidrigdioveaNasif). kaforet he
m xture stig r‘?rﬂ;euﬂ%eéolﬁntt Wég%'(}ap@"t::teg()rpvé&fo 6 gKfE@ regﬂﬁervﬁfi’cﬁltvbé@p fléhlﬂa € WaWZ.S

filtered an filtrate evaporated i n vacu resi
purified bylagiPehrematagrapty. oresiliaa. (ﬁiUWthW%tﬂthﬂf@Mﬁome fOItOM@d tﬂts@\ent
fol | oved b%@&gﬁaﬁ n4eHo5aY l?z%'_éﬂ@ cURPYE PR $5c). NECMS kP =CL8RRHNES (e 569)

LCVS RT
15 339 (MH)".

vii} (5R)-3-[6-(2-{[tert-Butyl{dimethyl}silylloxylethoxy)hexyl}-5-(2,2-dimethyl-4H-1,3-
benzodioxin-6-yl)-1.3-oxazolidin-2-one
A solution of (5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-1,3-oxazolidin-2-one

20 (0.83g) in DMF (20ml) was treated with sodium hydride (60% dispersion in mineral oil,
0.20g) and the mixture stirred under nitrogen at 20°C for 30 min. A solution of {2-[(6-
bromohexyl)oxy]ethoxy}(tert-butyl)dimethyisilane (1.47g) in DMF {4ml) was added and
the mixture stirred at 20°C for 90min. Phosphate buffer (20ml, pH6.5) was added,
before partitioning between EtOAc (50ml) and water (50ml). The layers were separated

25 and the aqueous layer re-extracted with EtOAc (3x30ml). The combined organic layer
was washed with water (3x50ml) and dried over Na,S0, before filtering. Solvent
evaporation in vacuo gave a residue which was purified by flash chromatography on
silica. Elution with EtOAc-cyclohexane (1:1) followed by solvent evaporation in vacuo
gave the title compound (0.84¢g). LCMS RT = 4.11min, ES+ve 507 (MH)".

30
vili) {6R)-5-(2 2-Dimethyl-4H-1,3-benzodioxin-6-y|)-3-[6-(2-hydroxyethoxy)hexyl]-1,3-
oxazolidin-2-one




I X)

(5R) - 5- (2. 2- Di et hvl - 4H 1, 3- benzodi oxi n- 6- vl ) - 3- ( 6- f 22FrRary. 96,/ | ) oxy| -
10 et hoxv}hexyl)-1, 3-oxazolidin-2-one A solution of

(5R)-5-(2, 2-di net hyl -4H- 1, 3- benzodi oxi n-6-yl)-3-[6-(2-

hydr oxyet hoxy) hexyl ] - 1, 3- oxazol i di n-2-one (0.20g) in DMF (5m) was treated
with sodium hydride (60% di spersion in mneral oil, 0.030g) and the

m xture stirred under nitrogen at 20C for 15 min. 3-nitrobenzyl brom de
(0.11g) was added, and the mixture 15 stigged at 20C for a further 3 h.
Phosphate buffer (20m, pH6.5) was added and the mxture was stirred for 5
mn before extracting with Et QAc (3x20mL). The organic |ayer was washed
with Y\/ﬁt er (ﬁsﬁﬂ@m&%@f (9R}-896- @Ziﬁfertbﬁ&ﬁ@‘ﬂméﬂﬁ%&M#é)@r}é%ﬁ'axyﬁ@xvgi@(z@@ﬁﬂfr%ﬁ hAD
gave the cruy ro

o T oar B uh GBI D S FEdRAene 62900 TG b yos BPagAwit

evapor at i on tétrabutyarangaiven fiteideionl silica 2@1 (300820 and tHeOmiklige stiedcMmndsF nitrogen
3.61m n, ES+

(5Ry -3 (61 2 PO RAehate T0% 1575150 BPHiuRyyandligrad A he Sligis ayapgratedmvagigen, o

di oxi n9 6-ylty gmgar@xuzgwhdmrw@mm@ew\bsaﬁﬂ orosilics. Elutlon with dichloromethane,
(5R)-5-(2,2 I Ll

ni t robenzyl ;ugéx et hdot;?g Q{(Sé}iﬂzr fOQJM Vég&é (tﬁ. Ei'g‘g?&’?%"ﬂdd% 5(6 ggnl)
and Et OAc %ei&?éaﬂw)lg 5h over platinum oxi de (0.020g).

The m'xture was flltered through celite, and the solvent evaporated in

vacuo to gi ? 2
silica. El utb | i K VOXY ]
evaponﬁtlonethmw}aetmﬂ) mamatdjiehrt-mohe corrpound (0. 057g) LCIVS RT 30

ﬁl_?gm{?z (f v@"é&% O&% 3(# sy ¥f:4m’ff%%n5%(rj{(z”8 51853 vl) - 2-o0xo0- 1, 3- oxazo
| i di n-3- yl hydreyyetiosy) e ad-oxszblidingtong,(0)201) mmﬁﬁml)matma@@|vuth on of
(5R) - 3-(6- {gociu(u% r@%@é’k@ﬁﬂkﬂs}:@éﬂﬁﬁ hﬁr’@fbl@?‘ﬁ'ﬂboéfér%tﬁe?r’uﬁﬁfie@ﬂrreﬂ'ﬁnﬁe? 35

benzodi oxi n-6-yl ) - xazol 1 di n-2 @ g%y I n di chl oromet hane (2nl)
was treat ed“'ﬁrog%?h%@& fop b gnin; - WFPW’EM FBIT"dP‘ dj@ngasaddsdoamyiednidiue e
m xtung ﬁt | $tiresl AUEbRC o 4 furatgém at PR&gﬁh h&@rbutfer (20n8 FHEPARES addﬁaﬂéngwgé added
to quench e SS iSO the m xture.s e r Om n _before
| oani ng. to CPRIE 4o S gators pit besbieethi & EIACER ) oBanG DET o
resi due whi whs washgdiwith water §§x20R1E), dEbd bvarNaySO, aad Siterpp.cSbleprd évapdraiidn
el uants fr Oﬁréve the crude product which was purified by flash chromatography on silica. Elution
with EtOAc-cyclohexane (7:3} foliowed by solvent evaporation in vacuo gave the title

20 compound (0.10g). LCMS RT = 3.61min, ES+ve 529 (MH)".

X) (5R)-3-(6-{2-[(3-Aminobenzyl)oxylethoxythexyl)-5-(2,2-dimethyl-4H-1,3-benzodioxin-
6-vl)-1.3-oxazolidin-2-one
A solution of (6R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-3-(6-{2-{(3-

25 nitrobenzyl)oxylethoxy}hexyl}-1,3-oxazolidin-2-one (0.10g) in EfOH (3ml) and EtCAc
(3ml) was hydrogenated for 19.5h over platinum oxide (0.020g). The mixture was
filtered through celite, and the solvent evaporated in vacuo to give a residue which was
purified by flash chromatography on silica. Elution with EtOAc-cyclohexane (8:2)
foliowed by solvent evaporation in vacuo gave the titfe compound (0.057g). LCMS RT =

30 3.43min, ES+ve 499 (MH) .

xi) N-(3-{[2-({6-[(5R)-5-(2,2-Dimethyl-4H-1.3-benzodioxin-6-yl}-2-0x0-1,3-oxazolidin-3-

yilhexyltoxyjethoxylmethyliphenyh-N'-phenylurea

A solution of (6R)-3-(6-{2-[(3-aminobenzyl)oxylethoxy}hexyl}-5-(2,2-dimethyl-4H-1,3-
35 benzodioxin-6-yl)-1,3-oxazolidin-2-one {0.057g) in dichloromethane (2ml) was treated




5 cycl ohexane to cycl ohexane-Et OAc (9:1) and onwards Et QAc fz(al | owed by
sol vent evaporation in vacuo gave the title comoun#@——@%—)—@é\ﬁ RT =
3.70m n, ES+ve 618 (MH) '. Xxii)

Nf3-({2-T(6-{f(2R)-2-(2, 2-Di et hyl -4H 1, 3- benzodi oxi n-6-yl)-2- 10

hydr oxvet hyl I am no} hexvl ) oxyl et hoxy} met hvl ) phenyl | - N - phenvl urea Pot assi um
trimethylsilanolate (0.056g) was added to a sol ution of
N-(3-{[2-((6-[(5R)-5- o o

(2, 2-di net hyl -4H-1, 3- benzodi oxi n-6-yl) - 25%)(0 1, 3- oxazol i di n-3-yl ] hexyl } oxy)
- et hoxy] net hyl}phenyl) N - phenylurea (0.061 g) in degassed anhydrous THE
(4m) whilst stirring under nitrogen. The reaction m xture was heated to

65C for 4 hwﬁﬁ%ﬁéﬁkﬂ isbe am‘é 0@2@) aﬁefﬂ%wmTsfmré@armerwo@eﬁIa@Q@od for@R79)

and heating for a furt whi ch oj nt the reaction m xture was
cooled to rﬁgmqpéﬂﬁ!éﬁeﬂ)dv% aqﬂﬁeéﬁﬂa?%chtﬁj‘@ 'S?%Hf"e a’b&é‘eﬂ)"%%s%%"&rand
the m xtur eS@zgtrfl&%redeav(ljﬁd'ltoEﬁéﬁwo( waﬂe solﬂ’e#ms wershenwted i'rD\Fegﬂnlt@ givayer s
wer e separated, an ried over ef or iJtering.,. S nt va oration
o Vacuo. gale R S el o ok i emiebied Shiegit linis TP 55 565
(MH) ' . 5xiii ¢yclohexane to cyclohexane-EtOAc (9:1) and onwards to EtOAc followed by solvent
N-(3[(2(f d h ngklet hyl } -
am no) heXVI % oxy%_y %@F-t%fenﬂey{%ﬂh: Agﬁé?q}r régmgggf a%{de-mmﬁ F%tlﬁ%n of
N-[ 3- ({2- [(% N *2)?) 2- (2, 2-di met hyl - 4H 1, 3 benzodi oxi n-6-yl)-2 25

hydr oxyet hyl ] am no} hexyl )oxy] et hoxy} met hyI )phenyl ]-N -phenyl urea (0.0258)
In acetic gﬁl _3(_ d m.) d.under nitrogen at 70C

for 75m n. i v T
titTe comaynd.d by sk o Oso s %ngg.ﬁazof(m (P © 2

fFPper at ur e before

concetdrati
Al ternative
(5R) -5-(2, 2(2ca dmemwl«wH 3-benpasiodutb ol ro8e-113yoxazglglin-3-yllhexyloxy)-
hydr oxvet h ;
y y ﬂfie?‘ne(ﬁw&?%gy?w@f@% ?%)315 dgéassed anhydrous THF E(’4mAwh|Ist

[ (2-f(6- Brorm X sol ution

ruar
of 2- (benzyatiHiRg & E'IOQGQ ) Iea&H‘éI” FWF@MR%%%HQ?&BWW@G('MWQ) in
15 additional potassium trimethylsilanolate (0.057g) and heating for a further 2.5h, at which

point the reaction mixture was cooled to room temperature. Phosphate buffer (20ml,

pH6.5) was added and the mixture extracted with EtOAc (3x20ml). The combined’

organic layers were separated and dried over Na,SO, before filtering. Solvent

evaporation in vacuo gave the titte compound (0.027g). LCMS RT = 2.80min, ES+ve
20 592 (MH)".

xiit) N-{3-[(2-{[6-({{2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyl}-
amino)hexylloxylethoxymethyliphenyl}-N'-phenylurea acetate
A solution of N-[3-({2-[(6-{[(2R}-2-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-

25 hydroxyethyl]Jamino}hexyl)oxylethoxy}methyl)phenyl]-N'-phenylurea (0.025g} in acetic
acid {1ml) and water (0.5ml) were stirred under nitrogen at 70°C for 75min. The
reaction mixture was cooled to room temperature before concentrating under vacuum
and azeotroping with MeOH (2x10ml} to give the titfe compound (0.028g). LCMS RT =
2.50min, ES+ve 552 (MH)".

30

Example 2
Alternative synthesis of (5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-y[)-3-{6-[2-

hydroxyethoxylhexyl}-1,3-oxazolidin-2-one

35 i} [(2-[(6-Bromghexylhoxylethoxy)methylibenzene




1, 6-di bronohexane (6.06nl) was treated with 50% w' v sodi um hydroxi de
solution (5.0ml) and the mixture was vigorously stir4dEgbreary; 2006 50
Water (50m ) was added and the mi xture was extracted with dichl oronet hane
(40mM ). The organic extract was 5 dried (Na2SO4) and the sol vent evaporated
In vacuo to give a residue which was purified by flash chromatography on
silica gel. Elution with Et OQAc-PE (1:9) gave the title conpound (2.879).
LCMS RT = 3.94mn, ES +ve 337 (MNa)', 339 (MNa)' ii)

2- ((6-Bronohexvl ) oxyl et hanol 10 A sol uti of

[ (2-[ (6-bronohexyl ) oxy] et hoxy) met hyl] benzene (1.5g) in EtQAc (20ml) and

Et OH (20m ) was hydrogenated over 10% pal | adi um on carbon (200ng). After 2h

the mixture mloh'dftz%éﬁzyid%%f%&? Mg‘? aﬁ@‘ﬂet%‘ﬁﬁ"ﬁ"’%ﬁfﬁ‘ﬁ‘ ‘ﬁé@w@ﬂﬁg 1ONH4)

vacuo to give the tit néooun
15 iii) 1,6-dibromohexane (6.06ml) was reated wath 50% w/v sodium hydroxide solution

(5R) -5-(2, Z{DOJI‘ﬁiatdﬁthhélhhﬂur%mg&bﬁsw Btirfed/o) 1&h &620°2 Vimer @ondtvwesaddeexy! }

-1, 3- | 2 A

(5R)- 5 ( 2. 220 W& AR MR Stcnd BaP terprampthang (49 o prgpicstsag was
(1.067§) |ndM(NabBﬁﬁh)anmtﬂersolvemr@@enraiulsmtwaem tdgive & hesidud wlmchydmpdaﬂe(cﬁO%
di ' fo

T A 20PL R Fhamefticapryrhlcatt £ fgrx“’y' HOACRE (R6) GdRindlny (1
was added aRemP@d (i8{grk W'Eﬁ@?‘éﬂ!n S 2we Baf (MNQh 33hddimat e buffer
solution (pH 6.5, 20m ) and water (30m) were added. The m xture was

extracted w.t QAc (2x20 anq the conbined extracts were washed with
wat er (30ml)') ¥ O'Sol vent evaporation in vacuo gave a

resi dmﬁ whi Alsoluien ptii(2-{(Bextoraphéstydekylethoxymictrylbarizene (1 .54) in 08E20n) witd on
25 t Me =

2% o n, e A bt by BB ooy SBRENIEH bt ook el 2 e
(5R) - 5 (2. 2mu¢turema$|fﬂtmd1th®ugbt¢ztﬁauam ithe Btrgte)evapgratedain vacuo to give the title
hydr oxyet hoxythhsumw o1 nkgﬁ Wl% ?rg% mﬁHgﬁezws(wa

H
(5R) - 3- (6- Bronphexyl') en%odl oxi n-6-yl)-1. 3-oxazolid
in-2-one A sol ution of

(5R) -$5(2, Znﬂﬂ'sitm;;ﬁgg,lz Bhelh%mlpem,aqﬁnﬁwuamﬁﬁm))sis - eRSRettbx-Hexgna 3-5- 000)
and 1, 6-di brormI xane (50my at 0 under nitrogen was

treated in &= al portions wth sodium hydride (60% di spersion in
m neral oi | A sSiGGorgdf. (SRIE-(2, Zdilmetiat-¥H- 28H6nzodioxin-6-yl)-1,3-oxazolidin-2-one

(1.067g) in DMF (10ml) under nitrogen was treated with sodium hydride (60%
dispersion in mineral oil, 222mg) and the mixture was stirred at 20° for 15min. A

20 solution of 2-[(6-bromohexyl}oxylethano! (1.157g) in DMF (1ml} was added and the
mixture was stirred at 20° for 3.5h. Phosphate buffer solution (pH 6.5, 20ml) and water
(30mi) were added. The mixture was extracted with EtOAc (2x20ml) and the combined
extracts were washed with water (30ml) and dried (Na,5Q.,). Solvent evaporation in
vacuo gave a residue which was purified by flash chromatography on silica gel. Elution

25 with MeOH-EtOAc (1:9) gave the title compound (1.42g). LCMS RT = 2.90min, ES +ve
394 (MH)".

Example 3
Alternative synthesis of (5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-3-{6-[2-

30 hydroxyethoxylhexyl}-1,3-oxazolidin-2-one

i) (6R)-3-(6-Bromohexyl)-5-(2,2-dimethyl-4H-1,3-benzodioxin-8-yi)-1,3-oxazolidin-2-one
A solution of (6R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-1,3-oxazolidin-2-one (5.00g)
and 1,6-dibromohexane (9.26ml} in DMF (50ml) at 0° under nitrogen was treated in

35 three equal portions with sodium hydride (60% dispersion in mineral oil, 963mg). The




52 m xture was stirred at O for 30m n and then at 200 _for a further 2.5h.
Phosphate buffer solution (pH 6.5, 50nm) and water (25€hIYary. 2006404 and
the m xture was extracted wth diethyl ether (2x150nl). The conbi ned
extracts were washed with water (2x150mM) and were dried (Na2SQ4). The

sol vent was evaporated in vacuo and the residue was 5 purified by flash
chromat ography on silica gel. Elution with MeOH di chl oronet hane (1:4) gave
the title conmpound (7.10g). LCVMS RT = 3.52mn, ES +ve 412 (MH)', 414 (M)’
i)

(5R) - 5- (2, 2- Di met hvl - 4H- 1. 3- benzodi oxi n- 82v1 ) - 3- { 6- f 2- hydr oxvet hoxvl hexvl } -
1.3- 10 oxazolidin-2-one A solution of ethylene glycol (5.00m) in DV

ok and i ALl  09RF SDERTASEneR AL 0B Atk Do BRbIRIMEIT®

(60% di spersion in mner he m Xt ur e~ was

for 15mi n. gelduipHoh5o$0misapd Wat%(tﬁQﬂﬁbW@moﬂeawg tize mmemas-amamea-
benzodi oXi nefn Hlelhyle?rre%ﬁa@bﬂnﬁl rhé cBRBined e%‘s&ts mr% e?chlr)w ﬁﬁgﬁil) The

m xture 15 was stirred 0.5h then at osp

sol ution (pRNGEWSe @m(j\'az%ﬁ%d m%qlvqni@@ﬁ@famaeddaaww thﬁéeﬁ'ﬁm&\ﬁa% was
extracged wplinfieBthiypiRish 2Ktdpivbgraphylbresiiedgy lned;tlenmv"tﬁcnn@owmtmeﬂhdnw t h

Svapor at o0 el %50%9?838%@8% tve 4 B D apny

on silica g@MH)'Elution with MeOH Et QAc (1: 9) gave the title conpound 20
(4.10g). LCVs RT = 2.90m n, ES +ve 394 (M)’ Exarrple 4 Synthesis of 4-{(1

R -2-f(6-{2-f (2.6- dICh| orobenzvl)oxvl et hox }hex ) a ol -1-
hydr oxyet hyl))Y5R)-pH2.dridimethi-AlH . Slbenzadioxin-6- -2rhvdroxvethoxv1hexvl} 1,3-

(5R) - ( 6- {@xafzeﬁd,,(ﬁ.gfar@hl or obenzvl) oxyl et hoxy} hexyl ) 5-(2, 2-di met hyl - 4H 1. 3-

(5 5. (2. oh aphipmg Stiviens gheel Bt ANE Goimisitel pivogen at 0° was treates
hydr oxyet hoporjidreye ]wtﬁ sGd |0mwhdd'(60%dspa'_s(oaﬂﬂ rmhemmlngE_geérﬂjr)d thadeixture
Tt ure wad R PR St PG A3 YR e pBBae Bl B 8o h s
added and tmzndlnmmﬁeyi%és’i -@azelidint2-one (2.60¢)0on COAF (ol whaseddsl f Thermixtdret i on
(20mly5 pH6. p)s WRRdAA L FLraIsh thBR TR 1HF Sh. MR sphate buffer solution (pH 6.5, 40ml)
and water {(160ml) were added and the mixture was extracted with EtOAc (2x100ml).
The combined extracts were washed with water (2x150ml), brine (50ml) and were dried
(Na.S0,). The solvent was evaporated in vacuo and the residue was purified by flash
chromatography on silica gel. Elution with MeQH-EtOAc (1.9) gave the fitle compound
20 (4.10g). LCMS RT = 2.90min, ES +ve 394 (MH)".

Example 4 -
Synthesis of 4-{(1R)-2-[(6-{2-[(2.6-dichlorobenzyl}oxylethoxythexyl)amino]-1-

hydroxyethyl}-2-(hydroxymethyl}phenol acetate

25
i} (BR)-3-(6 2; 2.6-Dichlorobenzylioxylethoxythexy)-5-(2,2-dimethyl-4 H-1,3-
benzodioxin-6-yi)-1,3-oxazolidin-2-one
A solution of (BR)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-3-[6-(2-
hydroxyethoxy}hexyl]-1,3-oxazolidin-2-one (200mg) in DMF (4ml) under nitrogen was
30 treated with sodium hydride (26mg, 60% in oil) and the mixture was stirred at 20° for
10min. 2,6-Dichlorobenzyl bromide (122mg) was added and the mixture was stirred at
20° for 3h. Phosphate buffer solution (20ml, pH6.5) was added and the mixture was
extracted with EtOAc (30ml). The extract was washed with water (2x20ml), dried
{(NaSQ,) and the solvent evaporated in vacuc to give a residue. The residue was




extracted with Et OAc (30m ). The extract was washed w wat er Oont),
dried (NaSO4) and the sol vent evaporated in vacuo tMe. The
resi due was 2 February, 2006 53 purified by chronmat ography on flash silica
gel 20mm di aneter colum. Elution with EtQAc-cycl ohexane (1:1) gave the
title conpound (155ngy). LCMS RT = 3.97 mn. ii)

(IR -2-[(6-{2-[(2, 6-Di chl orobenzyl ) oxvl et hoxv} hexyl)am nol -1-(2, 2-di net hvl -
4H 1, 3- 5 benzodi oxi n-6-yl ) et hanol A sol ution of

(5R) -3-(6-{2-[(2, 6-dichl orobenzyl ) oxy] et %g y} hexyl)-5-(2, 2-di net hyl - 4H 1, 3-
benzodi oxi n-6-yl)-1, 3-oxazol i di n-2-one (¥40ng) in THE (7nml) under nitrogen
was treated vm' th potassiumtrinmethylsilanolate (130ng) and the m xture was

heated (oil 7 was

cool ed to 20 g%&ﬁﬁéﬁéﬁ{pﬁy?gﬁlg %ﬁﬁ\éé; Ohﬁgggﬁ{ettécg TQSE@ {tlgn

(20mL, pHG. E;Olbmdyc&r@xew Qbiﬁngavem@nﬂmcgwnwdﬁm@&eg)m&\é%ﬁaratwmdri ed

(NaS™4) and the solvent evaporated in vacuo to give the title conpound

(130mg). LCVB RT = 300mn ii|)

4-{(1R) - 2- [ De1RR2 - ghenzyllendetbontnexy)amis
2- 45 (hwl—rz@zgmﬁ.t@w)émamol acet ate A sol utlon of

A &2t OHE s
%ﬂ, 3 benzbarbrn Sy LA e B BRI bR B b @%2{13‘? v

1m) was erebdibxipet-yl) G-txazelipreLaingr(@4@0y) im THF (s‘z’tnl)rundegnilmgeri;@am n. The
t
Xt e vasagh S bR AR SRUENT U SYARRS SR Uik AR TRy
conpound ( 1ismmyatumecm§ ) with stirging for @i, ThEegnikuse 2@6 copiRgito 204%81 WaH) ', 490

(M) " 4 fﬁﬁrﬁtuoﬁueﬁw&\b@eﬂ §h E hats buffer solution (20mi, pHE.5) and EOAG (20mi), Tl*ée
dr oxv- 3-

N (1. 1 - bi phenyl -4-vl)-N - tﬁ&z hﬂ ) - 2- hvdroxv- {)

(Pvilr oxviret BaRHIGRERSE Yt ERTaRY (IR PO G PRV PREDRPPIARTUHYFUR B | )
N-(1, 1' - Bi phiesiHe tfreYoompSund Bt3omin ( L6MI RR)=2D6( mirk- di et hvl - 4H- 1, 3- benzodi ox
in-6-yl)-2- oxo-1, 3-oxazolidin-3-yl | hexyl } oxy) et hoxyl met hvl } phenyl )urea A

sol uti on of

(5R) - 3- ( 6- {iD-4-{(3RMAH (a{Pel( 6IDjchturbberizyhohiathgtvidky ) amop .
benzog oxi -2 one (0.202g) in dlchloronethane (4m)
was tfr%eate drbym Paceid Y anat e SO 126g) and the m xture stirred
under ni t r dyéelutign Qﬁj@ -Brl(6-{2-[(2, 6-d|ch orobenzyl)oxylethoxy}hexyl)amino]-1-(2,2-dimethyl-

4H-1,3-benzodioxin-6-yl)ethanol (130mg) in acetic acid (2ml) and water {(1ml} was
heated (oil bath temperature 80°) with stirring for 30 min. The mixture was cooled to 20°
and the solvent was evaporated in vacuo. The residue was azeotroped in vacuo with

20 MeOH (2x1ml) to give the title compound (135mg}. LCMS RT = 2.57 min, ES +ve 486
(MH)", 488 (MH)", 480 (MH)".

Example 5
Synthesis of N-(1.1'-biphenvyl-4-y}-N'-{3-[(2-{[6-({{2R)-2-hydroxy-2-[4-hydroxy-3-

25 (hydroxymethyl)phenyllethyl}amino)hexylloxylethoxy)methyilphenyllurea

i) N-(1,1'-Biphenyl-4-yl}-N'-(3-{[2-({6-[(5R)}-5-(2, 2-dimethyl-4H-1.3-benzodioxin-6-yl}-2-
ox0-1,3-oxazolidin-3-vllhexviloxylethoxyimethyiiphenvllurea

A solution of (5R)-3-(6-{2-[(3-aminobenzyl)oxyjethoxy}thexyl)-5-(2,2-dimethyl-4H-1,3-

30 benzodioxin-6-yl})-1,3-oxazolidin-2-one (0.202g) in dichloromethane (4ml) was treated
with 4-biphenylyl isocyanate (0.126g) and the mixture stirred under nitrogen at 20°C for
19 h. Isopropanol {15ml) was added to quench excess isocyanate, and the mixture
stirred for 2 h. The solvents were removed in vacuo to give a residue which was
purified by Biotage. Elution with 6:4 EtOAc/cyclohexane foliowed by solvent




19 h. Isopropanol (15nl) was added to quench excess isgocyanate d the

m xture stirred for 2 h. The solvents were rennvedi%ﬂ@%ﬂﬁﬁxkggagve a

resi due which was purified by Biotage. Elution with 6:4 EtOAc/cycl ohexane
foll owed by solvent 2 February, 2006 54 evaporation in vacuo gave the title
conpound (0.119g). LCVMS RT = 4.09m n, ESt+ve 694 (MH)'. ii)

N-(1,1 -Bi phenyl-4-yl)-N -f3-({2-f(6-ff(2R)-2-(2, 2-di net hyl -4H 1. 3- benzodi o
Xi n-6-vl)-2- 5 hydroxyet hyl | am no} hexyl ) oxyl et hoxy} met hvl ) phenvi | urea
PotaSS|un1tr|nethyIS|IanoIate (0.090g) wagy added to a solution of

N-(1, 1 -bi phenyl -4-yl) -

N-(3-{[2-({6-[(5R)-5-(2, 2-di et hyl - 4H 1, 3- benzodi oxi n- 6-yl ) -2- oxo-1, 3- oxaz
ol i di n- 3- ybbwyﬁ&rgwae&&wtﬁs&m&@b&md Dur18g). (IGME %) = wboffe woRRat ed
anhydr ous THE %ﬁ@& wh stirring under nitrogen. The reaction m xture
was heated Fg? for 3h, at which 10 point the reaction mxture was cool ed
to room tenperature. Phosphate buffer (25ml, pH6.5) was added and the
mXxture extj 3 o LK y AV

separ at ed a&
vacuo §

i S » He8. EIutlon with 150:8:1
di chl or onet ba@%s.ﬁhqﬁh@mgmsﬁma@l(b )55\}9%/3 §&He\ﬁ%’a s%)ﬁ%@ﬁ’bﬁﬂlé@ﬁ ? g’ﬁjﬁwpm

h |
N1 L L B NN ABS oG- a et d e | B Ry odi B Xt A iy
g Eg fl ; ?)é y met {ijHekphedystheiyiniéthaypheaynesy (6.0x9g) et beosyyemitey hhinjaesns FHF esnl)
N (1,1 -bi p‘thfyF{"ﬁ'”QlL‘)"d?\f niragen Thereagtionspituse was heated fq BOTC fpr3h, af wiich
benzodiﬁ) oXi np@Rtythg réadiipo mixtyet wad daneciojrbemyternperaiue. hBhtys}pinatdwlwfﬁqo 2l | ur ea
(0.089g) i %@%ﬁ%&rﬁé‘ﬁécﬂaﬁcﬁﬂe)m&fﬁf’e Fa%ieo(\ﬁnmlétc}’ﬁcf d@f(férhi ﬁi? HOWlBhed! t T OgEN

at 70C for reaction mx ure was co0o enperature
bef ore conc¥aenigiayess wakesepareiediand digt! oves dlardPi h@‘owﬁlﬂ&nmcﬁpl&e&ﬂ o) to

give the t 'éda?oFdi’lGH%’Ué’c&(baqgég')sydﬁ%lc%as puBfiEPBY Blotd:g%"’Eﬁm@a&rlt@Mﬂ) 8:125

Exampl e 6 esi s o
N- cvcl ohex ﬁ/'C’NPFO{‘?-ﬂ['Q@ EtOstemmenia follawed kusivent avappmtion,n secuo gave the title

(hydr oy met sayhpdumanylobegh LGe RO Basiid, &ssvetssexMHyEt hyl | phenyl }urea

iii)_N-(1. 1"-Bipbenyi-4-y1)-N'-{3-[(2-{[6-({{2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl}phenyllethyllamino)hexylloxylethoxy)methyllphenvllurea acetfate
A solution of N-(1,1"-biphenyl-4-yI)-N'-[3-({2-[(6-{[(2R)}-2-(2,2-dimethyl-4H-1,3-

20 benzodioxin-6-yl)-2-hydroxyethyllamino}hexyl)oxylethoxymethyl)phenyfjurea (0.089g)
in acetic acid (4ml} and water (2ml) were stirred under nitrogen at 70°C for 30min. The
reaction mixture was cooled to room temperature before concentrating under vacuum
and azeotroping with MeOH (2x10ml) to give the title compound (0.097g). LCMS RT =
3.08min, ES+ve 628 (MH)".

25

Example 6
Synthesis of N-cyclohexyl-N'-{3-[(2-{[6-({(2R)-2-hvdroxy-2-[4-hydroxy-3-
hydroxymethyl)phenvliethyllamino)hexylloxylethoxyimethvllphenvllurea

30 i) N-Cyclohexyl-N'-(3-{[2-({6-[{5R)-5-(2.2-dimethyl-4H-1.3-benzodioxin-6-y|})-2-ox0-1,3-
oxazolidin-3-vl]lhexylloxylethoxylmethyl}phenylurea
A solution of (5R})-3-(6-{2-[(3-aminobenzyl)oxyjethoxythexyl)-5-(2,2-dimethyl-4H-1,3-
benzodioxin-6-yl)-1,3-oxazolidin-2-one (0.209g) in dichloromethane (4ml) was treated
with cyclohexyl isocyanate (0.075¢g) and the mixture stirred under nitrogen at 20°C for
35 3h. At this point further cyclohexyl isocyanate (0.150g) was added, and the reaction




30 i)
N- Cycl ohexyl - M (3-{[ 2- ({6- ((5R) - 5- (2. 2- di met hyl - 4+ 1 2Eehermazy; 2008. 6.y ) - 2-
ox0-1.3- oxazol i di n-3-vll h exyl}oxv)ethoxvl nmethyl}ph envl)u rea A

sol ution of

(5R)-3-(6-{2-[ (3-am nobenzyl ) oxy] et hoxy} hexyl)-5-(2, 2-di net hyl -4H 1, 3-
benzodi oxi n-6-yl)-1, 3-oxazol i di n-2-one (0.209g) in dichloronethane (4m)
was treated w th cycl ohexyl isocyanate (0.075g) and the mi xture stirred
under nitrogen at 20C for 35 3h. At this point further cycl ohexyl

I socyanate (0.150g) was added, and the r&gction 2 February, 2006 55 m xture
stirred for a further 65h. |sopropanol (15ml) was added to quench excess

i socyanate, and the m xture stirred for 3 h. The solvents were renoved in
vacuo to gi mixtura stiged fiwre futthertb5hadsquuiopdrios i Shy) aadidpe. to Guendhoexcess h 6: 4

PR g.@g@gtef Bbh e B ALY R 1P hGVQPeOgow@%%rmsy@ Y AVRRub e ! ©
N- Cvcl ohexvé radi L@\(vlmgh wes ppfifjetyy @w(agezEtultlmwﬁlyﬁ c&yplehexatiedrilowest y| ) - 2
- hyd r OXyewydhlféHT'er;S&rQﬁdW:h)v%Né 5&&&%&:@8%&6&@#@(@@1&?} qacigirassi um

tr met hyl si |"apol at e (0. was added to a solution of N-cycl ohexyl - M (3-
| metgy '3.97min, ESU0 634 (ﬂh utt y Xy (

{[2({6[(5R) 5(22d|nethyl 4H-13benzod|OX|n6yI) 2- 0x0-1, 3-oxazolidin
-3- yl]hexyl} h ] deo at ed

anhydr ous o 3 : hee RECRERESh i xt ure
was heat ed h ammo yiighen re@actlon mxture was cool ed

to roomte 24,

m xture | e;?& % eé'%q”mgmyéﬁ%ﬁa% g&? Wé’:{;?"t rac |td;g|§9m|§)'%ﬂ\qﬁ5,v E?%@‘?e)%ggrzgﬁm)
The cHhbi ndiR-GFdHm)E-(2a8 dimetinédE- %@@sﬂ&w'&ﬁdl)&@w%mzm bef ore
filtering. yﬁﬂb%ﬁ]’b&y)@ﬁ%&%ﬂh@iﬂ?ﬂbhéﬁy!)ﬂ?@fb Wwﬁdéo&?@éﬂé@d’ﬁhr@ﬁrdu@sr HFJ(GniI} ed
by Biotage., El'ution w 8.1 di chl or anet hane: %—1 I a owed by
o3l vent - SVHISH SHTIGH URder UG T0e feaon TGS BRTAIE [Po g & Shce R =
2.87m n, ESwhieh p&ifBthéMeliction &@xturel Wwas cooled to room temperature. Phosphate buffer

%%?Li?ﬁéfh@“ akéni)‘vagiﬁ?@r# Ehiis fﬁ*&%ﬂ%’%ﬁ% S8 ol 13T Sovatng Wi

tri acklt at e AO#ol(8%25wmmi). oThe combined orgamc Iayers were separated and dried over Na,SO,
oyl She M SR ottt sty €0
rotage Elut|on with 150 8: dlchloromethane ammoma followed by solvent
evaporation in vacuo gave the title compound (0.1389). LCMS RT = 2.87min, ES+ve
598 (MH)".
20
iii)_N-Cyclohexyl-N'-{3-[(2-{[6-({(2R})-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyhphenyllethyilamino)hexylloxylethoxy)methyllphenylturea triacetate
A solution of N-cyclohexyl-N'-[3-({2-[(6-{[(2R)-2-(2,2-dimethyl-4H-1,3-benzodioxin-6-yi)-
2-hydroxyethyllamino}hexyl)oxylethoxy}methyt)phenyflurea
25 (0.138g) in acetic acid (4ml) and water (1ml) were stirred under nitrogen at 70°C for
45min. The reaction mixture was cooled to room temperature before concentrating

under vacuum and azeotroping with MeOH (3x10mi) to give a residue which was

purified by Biotage. Eiution with 50:8:1 dichloromethane:EtOH:ammonia followed by

solvent evaporation in vacuo gave the title compound (0.126g). LCMS RT = 2.65min,
30 ES+ve 558 (MH)".

The following examples 7 to 9 and 11 to 20 were prepared similarly:



25 (0.138g) in acetic acid (4nl) and water (1 m) merg sbirred2 er
nitrogen at 70C for 45mn. The reaction m xture was

tenperature before concentrating under vacuum and azeotroping with MOH
(3xI OmM) to give a residue which was purified by Biotage. Elution with
50: 8:1 di chl oronet hane: Et OH: ammoni a fol | owed by solvent evaporation in
vacuo gave the title conpound (0.126g). LCMS RT = 2.65m n, 30 EStve 558
(MH)'. The following exanples 7 to 9 and 11 to 20 were prepared simlarly:
2 February, 2006 56 5 10 15 20 Exanple 7 4-f(1

R) - 2- ({6-f 2- (Benzyl oxy) et hoxyl hexvl } am ng§- 1- hydr oxyet hyl | - 2-

(hydr oxynet hyl ) phenol acetate. LCMS RT = 2.47 mn, ES+ve 418 (MH)'. Exanple

8 4-f (2-{fB- 2?)-2- Hydr oxy- 2-[ 4- hvdr oxv- 3- ( hyd

r oxynet hyl )%@?—l—et hyl } am no) - hexyl | oxv}et hoxv) met hyl | benzenesul f onam de.
LCVMS RT = 24-(8RIPH{6-PSBeaz\idkidthvbiyhexiianinbp 1 Sivdrok{ethyi]-2-

R) - 1- Hydr oxy- r—f 6-t 2|-f 4-*’ od?t}enzyl ) oxyl et hoxv} hexyl ) am nol et hyl } - 2-

(hydr oxynet &t RT = 2.64 mn, ES+ve 544 (MH)'. Exanple
10 3-f (2- {UCMSRTREAZT-hindEBx*ve 21§ &MHY dr oxv- 3 (hyd roxvnet hvl

)phenvé | et hvl } am no) hexyl | oxv}et hoxy) met hyll benzenesul f onam de acetate
i)
3- (Hydr oxyr®iaiple 8N, N- bi s{f2-(tri nethyl silvl)ethoxyl net hyl } benzenesul f onam
de A solution of 3-(hydroxynethyl)benzenesul fonam de (670ng) in DVF (20mnl)
under 4-[(2-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenvijethyllamino)-

hexylloxylethoxy)methyllbenzenesulfonamide.
LCMS RT = 2.18 min, ES+ve 497 (MH)".

10

Example 9
4-{(1R)-1-Hydroxy-2-[(6-{2-[(4-iodobenzyl)oxylethoxythexyllaminclethyi}-2-

{hydroxymethyl)phenol acetate.
LCMS RT = 2.64 min, ES+ve 544 (MH)".

15
Example 10

3(2-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyilethyl}amino)hexylloxylethoxy)methyl]

benzenesulfonamide acetate

20
i} 3-(Hydroxymethyl}-N,N-bis{[2-{trimethylsilyl)ethoxy]methyi}benzenesuifonamide
A solution of 3-(hydroxymethyl)benzenesuifonamide (670mg) in DMF (20ml} under
nitrogen was treated with sodium hydride (315mg, 60% in cil) and the mixture was
stirred at 20° for 15 min. The mixture was then treated with 2-

25 (trimethylsilyl)ethoxymethy! chloride (1.27ml) and the mixture was stirred at 20° for 1 h.
Phosphate buffer solution (50ml, pH6.5) was added and the mixture was extracted with
EtOAc. The extract was washed with water, dried (Na-S0O,) and the solvent evaporated
in vacuo 1o give a residue. The residue was purified by chromatography on flash silica
gel (40mm diameter column). Elution with EtOAc-cycliohexane (3:7) gave the fitle

30 compound (985mg). LCMS RT = 3.84 min.

i) 3-{[2-({6-[{5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-0x0-1,3-oxazolidin-3-
vilhexylioxy)ethoxylmethyl}-N, N-bis{[2-

(trimethylsilyDethoxylmethyl}benzenesulfonamide




nitrogen was treated with sodi um hydride (315ng, 60%.in oil) and _the
mxture was stirred at 20 for 15 mn. The m xture wasEeh@iary, 2008 with 2
25 (trinmethylsilyl)ethoxynethyl chloride (1.27ml) and the m xture was
stirred at 20 for 1 h. Phosphate buffer solution (50m, pH6.5) was added
and the mxture was extracted wwth EtOAc. The extract was washed with

wat er, dried (Na2SO4) and the solvent evaporated in vacuo to give a

resi due. The residue was purified by chromatography on flash silica gel
(40mm di aneter columm). Elution with Et OAc-cycl ohexane (3:7) gave the title
30 conpound (985ng). LCMB RT = 3.84 mn. g )

3-{f2-({6-f(5R)-5-(2.2-Di nmet hvl -4H 1. 3- benzodi 0) (n-6-yl)-2-o0xo0-1, 3-oxazolid

i n-3- vl hexyl }oxv)ethoxvl neth L . N-bisff2 (tri
met hyl si |yl )‘\étohﬁwmorfrét(hgﬂrwmﬁzéﬂ Nd¥-pisfiani de 2 February, 2006 57 A sol ution
of 3- (hydroﬁﬁ%ﬁ@kkl?ly%&yﬁhé{ﬁ% enzenesulf amrde (512rzggm DNBF (4ml) [w'ger 21 frogen

(trimethylsilyl)et hox?"\/ﬁ enzenesu onam e
ni trogen w¥38s treatedey Oﬁwrrsbrnrlqim(waﬁgo@% in gk 8H tf@owttrﬁe mars)stlaﬁdjat

t d
r2n 2‘{ grg( ‘gg)sfogh?rzrﬁlﬁ A%Iuﬁ&l off QHES%@;RFE)Q(%ZZS%@%&(% l_ﬁlﬂf‘lyQBer%zodloxm 6- gl) -2-0x0-1,3-
oxazol Pdi n- exam]me;@yx%m}ﬁéymw mwﬁwiﬂnﬁ@r{aﬁ%mgbsw (1rn!)msag§!edrﬁr)ld was
added and Fh@%lmuﬁé w.e.)gsm@éd &2 drr@r%a% ﬁﬁ)osfpﬂéte%ﬁer sSMRRRBEIE phis'5) s

solution (25m and t m xture was extracte

The ext r act adigd amlsth%@nwwwmﬁﬂacteddwﬂbamm%@@xtraﬁmwwwmwater
evapor at ed dr'fbdv("Né ) na't s@vérﬁ%’v&%&ate-&bﬁyé&:%'tgbﬁle"%af%& Bgrgﬁé‘?gsléﬂ}’e was

chr omat ogr aphy I ca 30mm di anet e utron w

Et QAc- cycl ome'siléﬁ @y @Qrosl)atmféﬁhs( an figshgilea geh B0 H@nmmum)( Aydigm)with. CVS RT
4.

3- ({gﬁ%(e {f (dfll%"ayfb grapedzRlinen U1k opve e ditle compound (400ma) L CYS R %y dthyi 1 a

m no) hexvl )B%wvI et hoxv) net hyl ) - N N- bi s{f2 15

(t rimethvl silyl)ethoxyl met hvl)benzenesul fonam de A sol ution of
3-{[2-({6-[(5R)-5-(2, 2~ d| rrethyl 4H-1 3- benzodi oxi n- 6-yl ) -2-o0xo0-1, 3- oxazol

idi n-3- y|1rp alt’ : yidHy 1.8t bereadioxing-6-y)-2-

trimet hyl i (200ng) in THE (10mi)
t(mder ni %lr? i Q{h h (}x RO PN yl silanol ate (125ng) and

t he nit ur dirimastisil mg herylmethyllbenzenesulfonamide
A solution of 3-{[2-({6-[(5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl}-2-o0x0-1,3-
oxazolidin-3-yl]hexyl}oxy)ethoxylmethyl}-N,N-bis{[2-

nder

(trimethylsilyl)ethoxy]lmethyl}benzenesulfonamide (200mg) in THF {10ml) under mtrogen
was treated with potassium frimethylsilanolate (125mg) and the mixture heated to 70°
20 for 5 h. The mixture was cooled to 20° and phosphate buffer solution (25ml, pH6.5) was
added. The mixture was extracted with EtOAc, the extract dried (Na,S0Q,) and the
solvent evaporated in vacuo to give the title compound (400mg). LCMS RT = 3.6 min.

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

25 (hydroxymethyl)phenyllethyllaminohexylloxylethoxy)methyl]
benzenesulfonamide acetate
A solution of 3-{{2-[(6-{[(2R}-2-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-
hydroxyethyllamino}hexyl)oxylethoxy}methyl)-N,N-bis{[2-

(trimethylsilyl)ethoxy)methyl}benzenesulfonamide (170mg) in acetic acid (8ml) and

30 water (4ml) was heated to 70° for 6 h. The mixture was cooled to 20° and the solvent’
evaporated in vacuo. The reisidue was purified by preparative TLC. Elution with
dichloromethane-EtOH-0.880 ammonia (25:8:1) gave the free base (35mg). This was



20 for 5 h. The m xture was cooled to 20 and phosphate_buffer solution
(25mL, pH6.5) was added. The m xture was extracted b : e extract
dried (Na2SO4) and the solvent evaporated in vacuo to give the title
conmpound (400ng). LCMS RT = 3.6 mn. iv)
3-f(2-{f6-({(2R)-2-Hydroxy-2-f4-hydroxv-3 25

(hydr oxynet hyl ) phenyl | et hyl | am no) hexyl | oxyl et hoxy) net hyl |

benzenesul f onanm de acetate A solution of

3-({2-[(6-{[(2R) -2-(2, 2-di net hyl - 4H 1, 3- benzodi oxi n-6-yl ) - 2-

hydr oxyet hyl ] am no} hexyl ) oxy] et hoxy} met hgk) - N, N-bi s{[ 2-
(trimethylsilyl)ethoxy]nethyl}benzenesul fonam de (170ng) in acetic acid
(8ml) and 30 water (4nl) was heated to 70 for 6 h. The mi xture was cool ed
to 20 and t#Esdwid/BAcetieyed Gl apd the spienbevappeatedinsague tavaive e iitls ed by
preparati veca;hﬁbur}a(ugmgp)mmg RTE mem@gn@@&gﬁgmﬂ 880 ammoni a (25:8:1)

gave the free base (35ng). This was 2 February. 06 58 dissolved in acetic
acid (2m) and the solvent evaporated in vacuo to give the title conpound

(40ng) . LCOMBdRipls 14- 13 min, ES +ve 497 (MH)' Exanple 11 5

2- (Hydr oxynet hy - 1- hvdr oxv- 2-
R) - 1- phenvl & -1 '

2 55 nin, - B3 fsamte 12 10 2- ( Hydr oxynet hyl ) - 4- ( (1
R) - 1- hvdr oxv- 2- -(2-{T1 - g env|.et hyl | oxv}et hoxy) -
hexvl | ani nd}@}“ﬁgﬁﬁééﬁdﬂr‘agﬁ'&? B32 (MiE- RT = 2.45 nin, ES+ve 432 (M)'.

Exanple 13 15 4-{(1
R) - 2-f (6-{2-f (4-Chl orobenzvl) oxvl et hoxv} hexyl ) am nol - 1- hydr oxvet hyl } - 2-
(hydr oxynetxampidhépol acetate. LCMS RT = 2.61 mn, EStve 452 (MH)', 454

roXQ

Example 13
15 4-{(1R)-2-{(6-{2-[(4-Chlorobenzyl)oxy]ethoxythexyhaminol-1-hydroxyethyl}-2-

(hvdroxymethyl)phenol acetate.
LCMS RT = 2.61 min, ES+ve 452 (MH)", 454 (MH)".

Example 14
20 2-(Hydroxymethyl)-4-{{1R)-1-hvdroxy-2-[{6-{2-[{4-methylbenzvl}oxv]-

ethoxyihexylYaminolethyllphenol acetate.
LCMS RT = 2.56 min, ES+ve 432 (MH)".

Example 15 ' :
25 4-{(1R)-2-[(6-{2-[(2. 4-Dichlorcbenzyl)oxyjethoxylhexyl}aminol]-1-hydroxyethyl}-2-

{hydroxymethyl)phenol acetate.
LCMS RT = 2.77 min, ES+ve 486 (MH)", 488 (MH)*, 490 (MH)".

Example 16

30 2-(Hydroxymethyl)-4-({1R)-1-hydroxy-2-{[6-(2-{{4-{triflucromethyl)benzyi]-
oxylethoxy)hexyllaminolethyi)phenol acetate
LCMS RT = 2.60 min, ES+ve 486 (MH)".

Example 17




LCMS RT = 2.56 mn, EStve 432 (WVH)'. Exanple 15 25 4-{(1

R) - 2-f (6-{2-f (2. 4-Di chl or obenzvl ) oxvl et hoxv} hexvl )anﬁ%&&'ﬁ%@&%t hyl } - 2-

(hydroxvret hyl ) phenol acetate. LCMS RT = 2.77 min, ESt+ve 486 (MVH)', 488

(MH)'", 490 (MH)'. Exanple 16 30 2-(Hydroxynmethyl)-4-((1

R) - 1- hvdr 6xv-2-{f6-(2-{f4-(trifluoronethvl)benzvll -

oxy} et hoxv) hexyl | am no} et hyl ) phenol acetate LCMS RT = 2. 60 m n, ES+ve 486

(MH)'. Exanple 17 2 February, 2006 59 44(1

R) - 1- Hvdr oxv- 2-f (6- { 2-f ( 3- hydr oxybenzyl ) oxyl et hoxv} hexyl ) am nol et hyl } - 2-

(hydr oxynet hyl ) phenol acetate. LCMS RT =588 31 min, EStve 434 (MH)'. 5

Exanple 18 N-{3-f (2-(f6-({(2R)-2-Hvdroxv-2-f4-hvdroxv-3-(hyd

roxynet hvl ) phenyl | et hyl } - am no) hexyl | oxy} et hoxv) net hyl | phenyl } ur ea

acet at e. LCHE(TR)-EHPdBRy-8H(6-{2HS-hedréibetiiioxyletdxihargaenidse Nyl f

(2-{f6- (((2R\sfs k <di dchyflr oxv- 3-

(hydr oxynet 5) hexyl | oxy} et hoxy) net hyl | phenvl } - 4-

(met hyl sul f bAMS BErrza3bmin, ESitariddé (Mtbt.ate. LCMS RT = 2.54 nin, ES+ve 451
WVH) ' . 15 Exanple 20 N-{3-f

(2-{f6-(((2R) - 2- Hvdr oxv- 2-f 4- hvdr oxv- 3- (hydr oxynet hvf ) phenvil et hvl}-

ani no) Rexyl Es&applett¥oxy) net hyl | phenyl } net hanesul f onanmi de acetate. LCMS RT

2.42 mn, E{ BRYh&th

N (3-{T((3- 160 hexy ethoxyimet E;I?ﬁ%\éhvﬁgreé a\c/;e_fa&.( "

LCMS RT = 2.30 min, ES+ve 476 (MH)".

vdroxvnet hvD-

10 Example 19
N-{3-[(2-{[6-{{(2R)-2-Hydroxy-2-[4-hydroxy-3-
(hydroxymethyhphenyliethyl}amino)hexylloxylethoxyimethvilphenyil-4-
{methylsulfonylibenzenesulfonamide acetate.

LCMS RT = 2.54 min, ES+ve 451 (MH)".

15

Example 20
N-{3-[(2-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethvi}phenvilethy}-

amino)hexylloxylethoxy)methyllphenyllmethanesuifonamide acetate.
LCMS RT = 2.42 min, ES+ve 511 (MH)".

20 Example 21
Synthesis of N-(3-{I({3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)-

phenyllethyllamino)hexylloxylethoxy)methyllphenyllamino)carbonyljamino}phenyl)pyridi
ne-3-carboxamide

25 i} 2-{(3-Nitrophenyl)methoxylethano!
Ethylene glycol (7.18g) in anhydrous DMF (50ml) was treated at 0° under nitrogen with
sodium hydride (60% dispersion in mineral oil, 1.85g) and the mixture stirred for 30 min.
3-Nitrobenzyl bromide (5.00g) was added and the mixture was warmed to 20° over 1h
and stirred for a further 15 h. Phosphate buffer (pH 6.5, 100ml) and water (100ml) were

30 added and the product was extracted with EtOAc (2x150ml). The combined organic
layer was washed with water (2x200ml) and dried (Na,SQ,). Solvent evaporation in
vacuo gave a residue that was purified by Biotage. Elution with EtOAc-PE (1:1 then
2:1) foliowed by solvent evaporation in vacuo gave the title compound (16.34g) HPLC
RT = 1.554min. TSP+ve 215 (MNH,)".




phenvl | et hyl } am no) hexyl | oxv} et hoxv) net hyl |
phenyl } am no) car bonyl | am no} phenyl ) pyridi ne-3-carb 6

24( 3- Ni t rophenvl ) et hoxv} et hanol Et hyl ene glycol (7.18g) in anhydrous DV
(50nl) was treated at O under nitrogen with sodium hydride (60% di spersion
in mneral oil, 1.85g) and the m xture stirred for 30 mn. 3-Nitrobenzyl
brom de (5.00g) was added and the m xture was warned to 20 over 1 h and
stirred for a further 15 h. Phosphate buffer (pH 6.5, 100m ) and water
(100m ) were 30 added and the product was extracted with Et QAc (2xI50m ).
The conbined organic |ayer was washed wgph water (2x200ml) and dried
(Na2SO™4). Sol vent evaporation in vacuo gave a residue that was purified by
Bi otage. Elution with EtOAc-PE (1:1 then 2:1) followed by sol vent
evaporation in vacuo gave the title corrpound (16.34g) HPLC RT = 1.554m n.
TSP+ve 215 ﬁ) 4)

1-f(2-f(6-Br
2-{(3-Ni t ro%@ﬁNlﬂmn’EQﬂY@m}?th}ﬂﬂGﬂno( 6650@)) 1 61dlﬁ'od10hemrmh(éﬂag¢a(1d4 2g) and
tetrabutyl apgpopj, mmﬁamrﬂ%r&ﬂ.a%%w@r %gmﬁﬂq#f}ngeﬂ'éﬂze@sﬁd athQ/Jﬁnd

treated with 5 YW v sodi um hydr ox was s

vi gor o9sl y 5%@W@@W’%PW@X“’M @F")(IE@ﬁﬂthﬁwsaﬁ!'ﬂ'éd vigprausprfed i@ b brfase

extracted wykhiar ¢ mmlp»@m@de@nerrﬁe%*g&rﬂthas%aﬁaétwwﬁﬁat&hwn@ﬂhgﬁ@mebﬁmer was
dri ed (NaZSOrQ Sol ent eva ation in vacu ave a residue that was
our i i ed by?l e agEbned rgRie [enwadrad Na:395)0 Solveht svappration| i KagHa gAve
2 olz\é gnft ev aprasiduechat wasvawrified 9f Biothge  Elutibrewitio FECEDAC((8:01tRAgn 3: hHRMGWET by

m n. .
(55 (2. S Bk PYRRoraan i 4ot 9ayE s e GoR9Ung (84290 KL Ty S3R8RYN ) -
met hok/} et hoxvl hexvl }-1, 3- oxazol i di n-2-one A sol ution of

(5R) -5 (2, An(6RRbNs o0 iskiPehla b B-@XARBbhA: 2- One (4.409)

i n anhydr ous "DV Oer nrtrogen at ouU wWwth sodi um
hydri de (609&Hg 3¢ 1.04g) and the mixture stirred

f og ;10 mi R A eomﬁ&ruéﬂ (QR) gf 2, 3_> c{uﬁna 4H- 1,3-benzodioxin-6- Qg1 ,3-oxazolidin-2-one (4.40g)
(oo °zﬁde¢ﬁaw§4%¢@%§ﬁwi b ey o D ool )
100mM1)5 and disxteesion inlBiieta) oilyer.@4 ) daid dheamiktirbatiped b0 neikt Pasdlwtibnvaf t1H (&t OAc
(4x100m ). [(Ehﬁroﬁ'l%ﬂgkﬁ)%%]ethoxy)methyl]-3-nitrobenzene {8.12g) in DMF (10ml) was added
and the mixture stirred at 20°for 2 h. Phosphate buffer (pH 6.5, 100ml) and water
(100ml) were added and the product extracted with EtOAc (4x100ml). The combined
organic layer was washed with water (3x100ml) and dried (Na,S0,). The solvent was
20 removed in vacuo to give a residue that was purified by Biotage. Elution with EtOAc-PE
(1:1 then 3:2) followed by solvent evaporation in vacuo gave the title compound (9.50g).
LCMS RT = 3.75min, ES +ve 529 (MH)".

iv) (5R)-3-{6-[2-{{3-Aminophenylimethoxylethoxylhexvl}-5-{2,2-dimethyl-4H-1,3-
25 benzodioxin-6-yl)-1,3-oxazolidin-2-one
A solution of (5R)-5-(2,2-dimethyi-4H-1,3-benzodioxin-6-y!)-3-{6-[2-{(3-nitro-
phenyl)methoxy}ethoxylhexyl}-1,3-oxazolidin-2-one (9.50g) in EtOAc (120ml) and EtOH
(120ml) was hydrogentated over platinum oxide (0.20g) for 1.75 h. The mixture was
filtered through celite and washed with EtOH. Solvent evaporation in vacuo gave the
30 title compound (9.60g). LCMS RT = 3.25 min, ES +ve 499 (MH)".

v) N3-({2-({6-[(5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-y|)-2-ox0-1,3-oxazolidin-3-

yilhexylloxylethoxyimethyl}phenyl]-N'-(3-nitrophenyl)urea

A solution of {(5R)-3-{6-[2-{(3-aminophenyl)methoxy}ethoxylhexyl}-5-(2,2-dimethyi-4H-
35 1,3-benzodioxin-6-yl)-1,3-oxazolidin-2-one (1.00g) in anhydrous dichloromethane ¢15ml)




organic layer was washed with water (3x100m ) and dried (Na2SOY) . The

sol vent was 20 renoved in vacuo to give a residue tha?-ﬂi&-m%% by

Bi otage. Elution with EtOAc-PE (1:1 then 3:2) followed by sol vent
evaporation in vacuo gave the title conmpound (9.50g). LCMS RT = 3.75m n,
ES +ve 529 (MH) 4. iv)

(5R) - 3-(6-[ 2-f(3- Am nophenyl ) et hoxv} et hoxvl hexvl }-5- (2. 2-di net hvl -4H 1. 3-
25 benzodi oxi n-6-vl)-1, 3- oxazol i di n-2-one A sol ution of

(5R)-5-(2, 2-di net hyl -4H- 1, 3- benzodi oxi n-6-yl)-3-{6-[2-{(3-nitro-

phenyl ) met hoxy} et hoxy] hexyl } -1, 3- oxazol i ¢qn- 2-one (9.50g) in EtOAc (120m)
and EtOH (120m ) was hydrogentated over platinum oxide (0.20g) for 1.75 h.
The m xture was filtered through celite and washed with Et OH Sol vent
evapor at i onwas treatadaingawgitrbdren 3ARA°ivithe3-gioroploanytis¢&a68@) (0.43GMandRhemiRturd

mn, ES +ve

N 13- (2 ( atreral b ussbonanol (o) e 2004 200 A R GO TR BEPre 0
lidin-3- yl bdlestitiviasxerevediwvasue Itﬁygw phiesiguia thit wesmurlfreurby]@mme) Efusian A

sol uti on of i

(5R) - 3-{ 6- [\évrtl{'n ?lchlggrpl%thﬁré% 5t01-rlr§tr¢1nc1)?<ma é%zr?oi fog?(v;ed by so!vent evaporalr’W r‘ m4H_ 35
1, 3- beRzodi BIUR- Q@V9|ﬂ)e§f63cwem(aﬂ§9>z b 5 i, ﬁ%w

di chl oronet hane (15m) 2 February, 2006 61 vvas treat ed under mtrogen at 20
with 3-nitra [ .

| sopr opanol F ; s

sol vent vvasoxoehﬁmdzmlmimf@u gyg y)eteom/}mmvdulmeﬂvha’eawas puri f | ed by

Bi El |l owed b
oot venr evelsplion 8 s 258 AERIEND [’JET"EW%%M‘W?ﬁr'?z R R
3.85 'h@n, ESGIQI@IIr@—égl]qur}}oxy)eﬂpxy}methyl)phenyl} -N'- (3—n|trophenyl)urea (O 769) in EtOH

N- (3- Ami nopfiep) amihEtolsd (Qirﬁﬁ@ﬁa@ﬂyﬁ%%anéteﬁ%v@rﬂéﬁm&déltﬁ a6 snzadgi -6

yl)-2- oxo-1, 3-'oxazaql i din-3-vil héxvl} oxv) et hoxy} net hyl) | urea
sol ution Ofmrx’(ure was filtered through celite and washed with OH Solvent evaporatlon in

N-[ 3- ({ 2- ({vackib 9BYe the(tiie Zothiprahin ¥0.93d ) LCRMDRITZ03 48 wiim,-EB ¥l 633 gmEy'l, 3 10
oxazol i di n- 3-yl ] hexyl } oxy) et hoxy} net hyl ) phenyl ] - N - (3-ni trophenyl ) urea
(0.976g) in EtOH (12nml) and Et OAc (12nl) was hydrogenat ed over platinum
oxi del ¥ 0. 020y N-{BdH[R({P-({6IER 1—@&2_ ﬁimeﬂ@H il | mareddibkindugh2eabit® and washed
with BtOH alyirff 3SHABRNAK efﬂ;ﬁxﬁmﬁo*r&rﬁaﬁyhsm%maam}pﬂrﬂd.ﬁég)

LCMS RT =
N-{ 3- [({[33-eafboxam'desR) 5- (2, 2- Di met hvl - 4H-1 3- benzodi oxi n- 6-vl ) - 2- oxo- 1, 3

- oxazolidA Qolé’de J)f Ml@ﬁahﬁr@isﬁé@rmxm}(r@r{ardsk%emw:ﬁremynahCﬁsJaeﬁydcmrrm
I nol - phenyIG} 3}'2 -OX0- 1 3-oxazolld|n 3-yllhexylloxy)ethoxy}methyl)phenyl]-urea (0.209) in pyridine
20 {4ml) was treated under nitrogen at 20° with nicotinoy! chloride hydrochloride (0.118g)
and the mixture stirred for 5.5 h. Sat. sodium bicarbonate solution (25ml) was added
and the product was extracted with dichloromethane (3x20 ml). The combined organic

layer was dried (Na,S0O,) and the solvent removed in vacuo to give a residue that was
purified by SPE. Elution with dichloromethane-EtOAc (1:0, 1:1, then 0:1), then MeOH-

25 EtOAc (1:50), followed by solvent evaporation in vacuo gave the title compound
(0.209g). LCMS RT = 3.54 min, ES +ve 738 (MH)".

viii) N-(3-{[{{3-[{2-{(6-{[{(2R)-2-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-
hydroxyethyllaminothexyl)oxylethoxy)methyllphenyllamino)carbonyllamino}-

30 phenyl)pyridine-3-carboxamide
A solution of N-{3-[({[3-({2-({6-[(5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxo-1,3-
oxazolidin—3-y!]hexyl}oxy)ethoxy}methyl)phenyl]amino}carbonyl)—amino]phenyl}pyridine~
3-carboxamide {0.209g) in anhydrous THF (10ml) was treated under nitrogen at 20°
with potassium trimethylsilanolate (0.217g). The mixture was heated to 65° for 2.5 h

35 before cooling to room temperature. Phosphate buffer (pH 6.5, 25ml) was added and



3- car boxam de A sol ution of
N- ( 3- ami nophenyl )-N -[3- ({2- ({6-[ (5R) - 5- (2, 2- di met hy R-Bekrnagy,2006 ; oy -
6-yl)-2-0x0-1, 3- oxazol i di n- 3-yl ] hexyl ) oxy) et hoxy} net hyl ) phenyl ] - urea
(0.20g) in pyridine 20 (4ml) was treated under nitrogen at 20 with
ni cotinoyl chloride hydrochloride (0.1 18g) and the m xture stirred for 5.5
h. Sat. sodium bi carbonate solution (25nl) was added and the product was
extracted with dichloronethane (3x20 m ). The conbined organic |ayer was
dried (Na2SO4) and the solvent renoved in vacuo to give a residue that was
purified by SPE. Elution with dichloroneghane-EtOAc (1:0, 1:1, then 0:1),
then MeCH 25 Et OAc (1:50), followed by sol vent evaporation in vacuo gave
the title conmpound (0.209g). LCMS RT = 3.54 min, ES +ve 738 (MH)'. viii)
E‘é 3- {[(Eﬁ 1|[h|(e:pn_[>dlﬁat ﬁ)ktfalféd\ﬁrtr( Etc?Aam@rhhl Shivedt 6a Qﬁli@ﬁw%édgro@aﬁa)a 2- -

ydr oxvet hy m_nol hexv e n onvl | am no
phenvl ) pvri c?sﬁé'?éh &?%iﬁ?%éy gggélye]‘t'tfogﬁ}; h’f‘PaﬁO% HHBna BB 8 oni
N-{3-[({]3- ((1{)28({&9h66l¥;1)5’9l(@qeﬁ-h14 suiemy bvapdratiod-ih eaaoyaveitine 6Heybom@oimdo- 1, 3

oxazol id

in-3-yl] hex0 309% e?l\rjllgxr\;/ rret yI 5}5 SnJSIVI 712(ncﬁ)car bonyl ) - am no] phenyl } pyridin
e- 3-carboxanm de (0.2099) in anhydrous THE (10m ) was treated under

' % o1 ?

m xt ure
was heat ed to Phgsphat e
buffer (pH EhY! dﬁé@&

extract ed vma?Hm;ét-rm (3x20m) SoI vent evaporatlon i n vacuo gave a residue

(160 53 CHSROLBR MY T he T B A DAL AEL PR IORATIEL 2 ¢ e
}\L E |3 e1{($:??gdwdwxyemylial(eigp}hemwe’thoxyim?ByIMa?ylﬁmnw)(earbmayllawmo}- 5 ix) 0
et hyl } am nop{h%a&g 8&%% 8%;1 nmet %){?é’% "43 ff!(;‘la(reriavr‘:'o1car é{éb’{f?ﬁn?\)@aﬂﬂ eﬁ%l
)-pyridi ne-t868 gg)@apﬂ dhe ml)ggl[elw@sbepngd to room temperature before concentratlng in
N-( 3- { [ ({ 3-vlatido Id18avd & ZEdué-tha: Wadlh mbbb&% SERGET Ailh Gi&hlbr@né!ﬂh)ané’— 10

BKSLS?)VSty?ﬁabﬁ?arﬁ%awﬁéé%ﬁi%%%ﬁ %e»’g@gfq%{i‘?%@?ﬁé lieater (2

was Héat ed compound (0.089g). LCMS RT = 2.02 min, ES +ve 672 (MH)".

Example 22
Synthesis of N-cyclohexyl-3-[(2-{[6-({(2R)-2-hydroxy-2-f4-hydroxy-3-
(hydroxymethyl)phenyllethyl}lamino}hexyijoxylethoxy)methyllbenzenesulfonamide
20 compound with (2E)-but-2-enedioic acid (2:1)
i) 3-[{Cyclohexylamino)sulfonyllbenzoic acid
A mixture of 3-(chlorosulfonyl)benzoic acid (2.00g) and dichloromethane (20ml) under

nitrogen at Q° was treated with cyclohexylamine (3.63mil) and the mixture was stirred at
0° for 0.5 h. The solvent was evaporated in vacuo and the residue was treated with 1M

25 potassium hydrogen sulfate solution {50ml) and extracted with EtOAc (3x50mt). The
combined extracts were dried (Na;SO,} and the solvent evaporated in vacuo to give the
title compound {2.28g). LCMS RT = 3.16min, ES +ve 284 (MH)".

i) N-Cyclohexyl-3-(hydroxymethyl)benzenesulfonamide

30 A solution of 3-[{cyclohexylamino)sulfonyl]benzoic acid {2.25g) in THF (100ml} under
nitrogen at 0° was treated dropwise with 1M borane-THF solution (23.82ml). The
mixture was stirred at 0° for 0.5 h and then at 20° for 72 h. The mixture was cooled to
0° and MeOH (20ml) was added dropwise. The mixture was stirred for 15 min and then
2N hydrochleric acid (50ml) was added and the mixture was allowed to warm to 20°.

35 The bulk of the organic solvents were removed by evaporation in vacuo and the residual



to 68 for 30 mn. The m xture was cooled to roomtenperature before
concentrating in vacuo to | eave a residue that was t age.
Elution with dichloromethane- Et OH amonia (25:8:1) followed by sol vent
evaporation in vacuo gave the title 15 conpound (0.089g). LCVM5S RT = 2.02
mn, ES +ve 672 (MH)'. Exanple 22 Synthesis of

N-cvcl ohexyl -3-f(2-{[6- ({(2R) - 2- hvdr oxv- 2-[ 4- hvdr oxv- 3-

(hydr oxyrnet hyl ) phenyl | et hyl } am

i no) hexyl | oxv} et hoxy) net hyl | benzenesul f onam de 20 conpound with

(2E) - but-2-enedioic acid (2:1) i) 3-f(Cyggohexyl am no)sul fonyl|benzoic acid
A m xture of 3-(chlorosul fonyl)benzoic acid (2.008) and di chl or onet hane
(20nl) under nitrogen at 0 was treated with cycl ohexyl am ne (3.63nl) and

the m xt gr teaqwaug bgééeeﬂaﬁéygtr&t{cﬂgitrﬂi?)hkti (%mngofrg@a&mm&ﬂ BYRRAS %%icliricié?it
vacuo an | was treate ) pot assi um hydr ogen _sul f at e
Soluti on (SRS ORATIanY Sl G APt MoK s B G0 Ha® PLMRA HESPERET act s
were dried 4latE@@Mg, antivatad, reatrak Brockwapariat Elitiom with teDH-dichloremethanetit| e
compound ( 2. : = ] S 4 N .
N Gyl ohexyi 28 CRYCIE e TPy L Babol PR 8 52 S €31 o0 cyp
3-[ (cy&xl ohexyl ami no) sul f onyl ] benzoic acid (2.25g) in THE (100m ) under
The' o xt arl NagBiohE SRy SOAMER A KA nKl IRl Al imetill | of (70, B2
m xture wadengenesylfenamideand MeOH (20ml) was added dropwi se. The mi xture
;Nﬁs st [redq é@nti&lﬁ?m-eyéa?mymmﬁdm hﬁéﬂfg@ﬁ?}ﬂg}ﬁnb@wlfaﬁbﬁm{éh@mhgmaaradded a{\d

e mxtur al |l owed to warm .3 e .hul k of  the.organi c salvents
were r ermovddOB) YBEFEFASTNE FeRied M’gﬁéﬁ i epds (b hERias am)S=bBbe 0s
aquedifs phaddmgdang tie midued stiirédhaE20040r {24 @aT)imelyésilg pathoxyeatbtiept thladtis wer e
dried (Na I : i £ Sph S
ur 11 ed by TP i G RNBRMAFIC 6, AN 2 AAF 20T BIRS
with MO+ dudfar entdtinet (RHfED. 5@1!3')2@'_}(1_ yalee (30nd) werel asded apd theomixiurgavag) . LCVB RT
;_ 2. 9;5mh”, eiﬁf?%dtkéﬁ wﬁtﬁ@tbﬂb‘%(%xﬁo%lyf\l'_ Tr)ezcon?bined ?xﬁralcts_ were watsﬂed with m{art]erl
be%zlgngs 3?%(/%1éiqgrﬁganrdoé(rl}gée(Na¥SC)Jg). S(ofveﬁt( evralpgl?atiox inS Lac%o)g%ve g)%gigge inc% ‘was

15 purified by flash chromatography on silica gel. Elution with EtOAc-PE (3:7) gave the

title compound (1.917g). LCMS RT = 3.83min, ES +ve 417 (MNH,)".

iv) 2-({6-[(5R)-5-(2,2-Dimethy!-4H-1,3-benzodioxin-6-yl}-2-0x0-1,3-oxazolidin-3-
yllhexyllexy)ethyl methanesulfonate

20 A solution of (5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-3-{6-[2-
hydroxyethoxy]hexyl}-1,3-oxazolidin-2-one (200mg) in dichloromethane (14ml) under
nitrogen at 0° was freated with diisopropylethylamine (0.10ml) followed by
methanesulfonyl chloride (0.04ml). The mixture was stirred at 0° for 0.5 h and sat.
sodium bicarbonate solution {30mi) was then added. The mixture was exiracted with

25 dichloromethane (30ml) and the organic extract dried (Na,S0,). The solvent was
evaporated in vacuo to give the fitle compound (240mg). LCMS RT = 3.22min, ES +ve
472 (MH)".

v) N-Cyclohexyl-3-({2-({6-[(5R)-5-(2.2-dimethyl-4H-1,3-benzodioxin-6-yl}-2-ox0-1,3-
30 oxazolidin-3-yllhexylloxylethoxyimethyl)-N-({2-(trimethylsilylJethoxylmethyl)-

henzenesulfonamide

A solution of N-cyclohexyl-3-(hydroxymethyl)-N-({2-(trimethylsilyl}ethoxy}-
methyl)benzenesulfonamide (508mg) in DMF (8ml) under nitrogen at 20° was treated
with sodium hydride (60% dispersion in mineral cil, 58mg) and the mixture was stirred

35 15 min. A solution of 2-({6-[(5R}-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl}-2-0xo-1,3-



A sol ution of N-cycl ohexyl -3-(hydroxynet hyl ) benzenesul fonam de (1. 744g) in
DVF (30ml) under nitrogen was treated w th sodi um hM%B@@&éspersi on
in mneral oil, 10 311 ng) and the m xture stirred at 20 for 0.5 h.
2-(Trinmethyl silyl)ethoxymethyl chloride (1.15m ) was added and the m xture
was stirred for a further 2 hat 200. Phosphate buffer solution (pH 6.5,
50nl) and water (50ml) were added and the m xture was extracted with Et QAc
(2x50nl). The conbi ned extracts were washed with water (2x100m ) and dried
(Na2SO4) . Sol vent evaporation in vacua gave a residue which was 15 purified
by flash chromat ography on silica gel. EBdtion with Et QAc-PE (3:7) gave the
title conpound (1.917g). LCVMS RT = 3.83mn, ES +ve 417 (MNH4)'. ivV)

2 U hexy1) ST B By PSR ot bafne o) e SBaS s 2

(5R) - 5- (2, 2thdi mixtung wad istirte Bati2( Ao 2o | RioBplydty bafidrasofution (pH 6.5, 10mi) and

hydr oxyet ho - - L. AL n=2- ( I Gl 4ml)
under nit rgl)gﬂeeﬁ%%wé/éegaﬁ%éﬂ%g(}%ﬁpﬁu%Wasso%?rgg@jg@ﬁy#g%%géﬁgfiﬁ%ﬁ?ﬂé&

fol | oned bywashberbwith vatey (2x30d), dded (Ma.6%m)iand thé solmenttayaporates] /istvacuced at
0O for .5 h eSO ' | uti qn. dded.
The i 5 ur o LR wess I by 158 BROREGRENY on e B3I RRmn EORTERT
extract dri@dl)g€ae S@itle chimposo\E3imgiad CMS/Rper 4t édin, BESvae@3t(MH).ve t he
title conpound (240ngy). LCVMS RT = 3.22min, ES +ve 472 (MH)'. v)

N- Cvcl ohexyl - 3- ({2- ({6-[(5R) -5-(2, 2-di et hyl - 4H-|

, 3- benzodi o\f R=rbnbxd-FXL1B-{R2REE-(2,2-dimethyl-4H-1,3-benzodioxin-6-yI)-2-

oxazol i di n- 3-VIThexyT JoxVv) et hoxV j et Nyl %-N—(}d-(trl _r‘foL‘FLﬁ)ne yIsiTyl) et hoxy} net hy
Y- benzendi@rogeiiahngtislayision methyi-NedZ:

N- cm%exykmﬁet B et %hﬁdr%s(lffdﬂaﬁ"%w silyl)ethoxy}- -

nmet hyl ) benzgne onam de n . _ynder. nitrogen.a was
(reat el i T QB ATHOH)A P Ea SrRes BY @ ERcerti Smidhin it obTbedsb kg mala  t he
m xt ure washdli LCMSE BB =1558mim, EA we@| 240i (b ) of

2-({6-[(5R) -5-(2, 2-di net hyl -4H 1, 3- benzodi oxi n-6-yl)-2-0x0-1,3 2 February,
2006 64 oxazolidin-3-yl]hexyl }oxy)ethyl nethanesul fonate (400ng) in DWF
(2m) was atitbdCyolobexylib[(24[Ot (PR )-AAwdeaxy2nléchvdroxe3-fhydroxpmethPlios phat e

buf f er5 sol WHeRM M afhiro hdSiTbxyiditexy Welbérd@RbIuidRbSidcAdRthRNd withgoB). xt ur e
was extracted W thn :tuadc 2(_uum). € extirac ,
but-2-enedioic acid (2:1)

A solution of N-cyclohexyl-3-[(2-[(6-{[(2R)-2-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-

hydroxyethyllamino}hexyl)oxy]ethoxy)methyl]-N-({[2-(trimethylsilyl)-

ethylJoxy}methyl)benzenesulfonamide (350mg) in acetic acid (20ml) and water {10ml)
20 was heated to 70° for 1 h. The mixture was cooled to 20° and the solvent was

evaporated /n vacuo. The residue was azeotroped with MeOH (2x10ml} and the

residue was purified by preparative TLC. Elution with dichloromethane-EtOH-ammonia

(25:8:1) gave the free base (200mg). This was dissolved in EtOH (5mi) and treated with

a solution of fumaric acid (20mg) in EtOH (5ml). The solvent was evaporated in vacuo
25 to give the titfe compound (216mg). LLCMS RT = 2.70min, ES +ve 579 (MH)".

Example 23
Synthesis of N-{3-[(2-{[6-({{2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethvi)-
phenyllethylamino)hexylloxylethoxy)methyllphenyl}-3-

30 [{phenylsulfonyl)aminolbenzamide compound with (2E)-but-2-enedioic acid (2:1)

i) N-[3-({2-({6-[(BR)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-0x0-1.3-oxazolidin-3-
yllhexylloxy)ethoxylmethyl)phenyi]-3-nitrobenzamide




was washed with water (2x30m ), dried (Na2SO) and the_sol vent evapor at ed

I n vacuo. 5 The residue was purified by flash chromat | ica gel.

Elution with EtOAc-PE (1:1) gave the title conpound (530ng). LCMS RT =

4.47mn, ES +ve 793 (MH)'. vi)

N- Cycl ohexvl -3-f(2-[(6-{f(2R)-2-(2, 2-di net hyl - 4H 1, 3- benzodi oxi n- 6-yl ) - 2-

hyd roxvethylla mi n o}h exvl )oxyl ethoxy)nmethyll-N ({2 10

(trimethylsilyl)ethoxv}nethvl)benzenesul fonanm de The title conpound was

prepared by a procedure simlar to that described in Exanple 1 xii). LCMS
= 3.58mn, ES +ve 749 (MH)'. vii) 65

N- Cycl ohexvl -3-f(2-{f6-({(2R) - 2- hvdr oxv- 2-f 4- hvdr oxv- 3- (hydr oxynet hyl ) 15

phenyl | et hvl } am no) hexyl | oxy} et hoxv) net hyl | benzenesul f onam de conpound wi th

(2E) - but - 2Asoédiooiof (SOFBHE[2- {1(}3-amlsamhehylmnem§/l]oxy}ethoxy]hexyl} 5-(2,2-dimethyl-

N-cycl ohexyly 3]'“)@ %40@044— £ g—-o%gzoﬂ il ﬁr‘%ﬂ' %@.’1 i ﬁ%ﬁé@rﬁh f‘llgtlgr nGV ge)n
v oyer T e T A R
(1 Om) 20 Z@Sh heat %Hl&rﬁ blrbsHatd sct?utlo-ﬁfl?oﬁﬁlﬁwéé%d&@@aﬁ@me‘?ﬁléﬁn?e 3«% and the

sol ven eva due was azeotrope
(2x1 OnP) anaxtfal? d W'&g'aﬁ'ef%%thﬂiﬁ 2xpQml)-nyhe crphipgd rev'éacrweresﬂr@pl (blﬁzt‘v@{)h
di chl or onet AahtheoEntevapatAed (nZ@cao1Th@aesﬁiubheasa‘mme@a§ﬁa£:200ng) This was

di | ved d
" B O (sryoelterieiadt o ifen it mPhebdayS Sak e dfe copratad o
conpound ( 2B6tig).. LCHMRRT 37 IninQaBrtyve B$8 ME)'S79 (MH)' . Exanpl e 23 Synthesis

of N-{3-f(2-{f6-({(2R)-2-hvdroxv-2-f4-hvdroxv-3-(hydroxvnet hyl) -
phenyl | et hyl}am no) hex Ionv et hox ) et hyI I henyl} 3 30

f (phem| SU'IT) ISR b3 {2 1B K Bk A1 RE aly perepdipxin=62yvl acid
(2:1) i) hen Ibenzamlde_

N-f3-({2- - T, 3- (?_In -6-v])-2-0x0-1, 3-0xazo
i di n- 3- m IRty -'é=3rP‘%”FP‘5FB€H26a¥H %@xcﬂﬁebr uary,

(2g0R§5 25{2 Emdazcbliddm3qf]hexyl}oxy)ethoxy}ﬂ"lethyl)phﬁnyl]-hS nltrg?]enzamtde (2.1 21 g%ln EtOAc
-3-{6-[,2x et ex

4H 1, 3. | ondgomh Rl ?Bﬁ‘%'%? T RaehRe s ve SRS 5“1" (ﬁ’oéi"ﬁ% éﬁﬁf?%%nﬁ)
underli tr d@@mlxtms»vasfd@mdjtmwugm @litei anddbe firatd evapbatédlia Wa8ddtayivaine t he
m xture vasygohpBndt1.855d) CLoMS RT = 3.49min, ES +ve 618 (MH)".

iii) N-[3-({2-({6-[{5R}-5-(2.2-Dimethyl-4H-1.3-benzodioxin-6-vl)-2-oxo-1,3-oxazolidin-3-
yllhexylloxylethoxyimethyl)phenyl]-3-[{(phenylsulfonyl)amino]-benzamide

20 3-Amino-N-[3-({2-({6-[(5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxo-1,3-
oxazolidin-3-yl]hexyl}oxy)ethoxy}methyl)phenylloenzamide (200mg) in pyridine (5ml)
under nitrogen was treated with benzenesulfonyl chloride (0.045ml) and the mixture was
stirred at 20° for 2 h. Sat. sodium bicarbonate solution (30ml) was added and the
mixture was extracted with dichloromethane (2x20ml). The combined extracts were

25 dried (Na;S0,) and the solvent evaporated in vacuo. The residue was purified by fiash
chromatography on silica gel. Elution with EtOAc-dichloromethane (1:1) gave the title
compound (156mg). LCMS RT = 3.72min, ES +ve 758 (MH)".

iv) N-{3-[(2-[(6-{[(2R}-2-(2,2-Dimethyl-4H- 1,3-benzodioxin-6-yl)-2-hydroxyethyl}-

30 aminothexylloxylethoxy)methyllphenyf}-3-[(phenyisulfonyl)aminolbenzamide
The title compound was prepared by a procedure similar to that described in Example
1xii). LCMS RT = 2.96min, ES +ve 732 (MH)".

v) N-{3-[{(2-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyi]-
35  ethyllamino)hexylloxylethoxy)methyilphenyi}-3-[(phenylsulfonyl}amino]-benzamide
compound with (2E)-but-2-enedioic acid (2:1)




2.5 h. Sat. sodium bicarbonate solution (100m ) was added and thﬁ m xture
was 5 extracted with dichloronethane (2x50m ). The c ts were
dried (Na2SO4) and the solvent evaporated in vacuo. The residue was
purified by flash chromatography on silica gel. Elution with Et OAc- PE
(2:1) gave the title conpound (2.11g). LCMS RT = 3.71 mn, ES +ve 648
(MH)'. 10 ii)

3-Am no-N-f3-({2-({6-f(5R)-5-(2, 2-di net hyl -4H 1, 3- benzodi oxi n-6-yl ) -2-o0x0-1
. 3- oxazol idi n-3-vllhexvl}oxv)ethoxv}nmethyl )phenyllbenzam de A solution
of NN[3-({2-({6-[(5R)-5-(2, 2-di net hyl - 4Hg8, 3- benzodi oxi n- 6-yl ) -2- oxo- 1, 3-
oxazol i di n- 3-yl ] hexyl } oxy) et hoxy} net hyl ) phenyl ] - 3-ni trobenzam de (2.118) in
Et CAc (30nl) and EtOH (30nl) was hydrogenated over platinum oxi de (100ng).
After 1.25 ThdBtie bempowrtcwas praparkd by er @rdcéduresighilaciel thatelesodbddia Exiatipleat e
evapor at ed a | eratl il und (1.955g). LCVS RT =

Svaporat bf\mg lé?gast %Q 2’?1416% Estivks82 ARO

N[ 3- ({2 ({6 [ (5R)-5-(2, 2- D|rrethyl 4H 1, 3- benzodi oxi n- 6-yl ) -2-oxo-1. 3-0xazo
l'i di n-3- vyl

nexyl gxv) e%t"%%% h benzani de 20

3- Ami ne- N- [ SYnthesis 2 g 3 HAZIOn- 6-yl ) - 2- oxo- 1
, 3- oxazol Iﬂmatr&nﬁhﬁmxeﬂz}/w)am@mmmmbiplhemsk\} wnz;am de (200ng) in
pyridine (5 21 und r |tr? erzt 5. reated w th benzenesul fonyl chloride
(0.045ml) ed at 20 for 2 h. Sat. sodium

bi carbonate solution (30nml) was added and the mxture was extracted with
di chl or onet; )X 2,00l 0 ned-ex Na2SO4) and
t he sol vent'?@g A l? ) u" dldaog el"B aiﬂ?é e £ H (a h )

chr ont® ogr agttenybmethvlioxdethexy)hexylkb-(@2-dimethvis ot 3 hpezadinin ey i-ind (1:1) gave
the title @@mglmpgc{ng%rrg) LCMSRT 3.72m n, ES +ve 758(M—|) i V)
N-{3-f(2-f(b & % S ¥ H- 1. 3- benzadi oxi n- 6v2 rXdroxyethyl
|- 30 Asolu on f(5R 3- {6 [2-{[(3 a nophenyl)methyi]oxy}ethoxy]hexyl} 5—22-d ethyl-

am no} hexy|4rpx \3-edrirouioxines-y-H ]:«m@amtcﬁn-adn(ennewrud;)saﬂdfmﬂyiira)yamnrﬁidhhﬁ{azlam de

The Crele oMol cRR0RLSH (oSl GRS R blfjolotmdhie (1B3FIRSY 11

N- { 3-%X 2- { fidsatdd @Rjer dittegen (w'tlj;l-szd[um mchtomvbdrobmnied&iﬂm)ta}lld)qﬁrredmt RO%fSr
hyl 0 gmﬁl @ f -b
ﬁ1t dg )2?ngglhﬁﬁxwhg%¥%‘% R%&S%%Eeﬁ%ﬂ)l) | Cc acl dﬁg‘%ﬂ% E‘buf)graﬁw 66 enea

added and the mixture was extracted with EtOAc (3x30ml). The comblned organlc

amn noI

extracts were dried (Na,S0,) and the solvent evaporated in vacuo to give a residue
which was purified by SPE. Elution with dichloromethane, dichioromethane-EtOH-

20 ammonia (400:8:1) then {225:8:1) gave the title compound (172mg). LCMS RT =
3.16min, ES +ve 637 (MH)".

i) (1R)-2-{[6-(2-{3-[(2,3-Dihydroimidazo[2, 1-b][ 1, 3]thiazol-6-yimethyhamino]-
phenylimethoxylethoxyhexyllamino}-1-{ 2,2—dimethvl-4H-1 .3-benzodioxin-6-yl)ethanol

25 The title compound was prepared by a procedure similar fo that described in Example
21viii) . LCMS RT = 2.46min, ES +ve 611 (MH)".

iif) 4-[(1R)-2-{{6-[2-({3-[(2,3-Dihydroimidazo|2, 1-b][1,3lthiazol-6-yimethyl}amino]-
benzylloxy)ethoxylhexyllamine)-1-hydroxyethyll-2-(hydroxymethyllphenol acetate (1:2)

30 The title compound was prepared by a procedure similar to that described in Example
22vii). LCMS RT = 2.25min, ES +ve 571 (MH)",




The title conpound was prepared by a procedure sinil ti t hat gef ribed in
Exanple 22vii). LCMS RT = 2. 71 mn, ES +ve 692 (MH)' 2K
Synthesis of 4-((1 :
R -2-({6-(2-({3-[(2,3-di hydroi m dazo(2, 1-bill, 31t hi azol - 6-
yl met hyl ) am nol benzyl } oxy) et hoxyl hexyl } am no) - 1- hydr oxyet hyl | - 2-
(hydr oxynet hvl ) phenol acetate (1:2) i)
(5R)-3-16-(2-[({3-[ (2, 3-Di hydroi m dazol 2. 1- bi | |
.3l thiazol - 6-yl net hyl )am nol - 10 '
phenyl } met hyl ) oxyl et hoxy) hexyl | - 5- (2, 2- db#et hyl - 4H 1, 3- benzodi oxi n- 6-vl ) - 1.
3- oxazolidin-2-one A solution of
(5R) - 3-{6-[2-{[ (3-am nophenyl ) et hyl ] oxy) et hoxy] hexyl }-5- (2, 2-di net hyl -
4H 1, 3- benzBXRMRIEZS6- y| ) - 1, 3- oxazol i di n-2-one (200ngy) and
2, 3- di hydrosmtﬂegaebemhceﬂnbéw% Inizt{u ngR)ﬁz - BRI ORXA IR 6§ g xy-
nhe agt

(W)94/ 10178 reated under nitrogen wth
- henyl- ffonarjde  The

sodiumtria Bty e Lo
m xt ure WaSamatbed to 0, phosphate buffer solution (pH6.5, 20ml) was added
and the mixture was extracted with Et OAc (3x30ml). The conbi ned organic
extracts were dried (Na2804) and the sol vent evaporat ed in vacuo to give a
resi due whi) ( ‘ ; o (B i

di chl or onet g ‘ ,
compound (T AT C ] %
(1R) - 2-{ (6- /&Qt"[rq%ﬂ?wze@f ﬁﬁ?y‘ij%? m%ﬁéﬂ(‘% 13man0@¢%lmrﬁaib$-{ Ri(Fret hvl ) ami nol
- phenyl }”ﬂbth@ﬁé e Sﬁh)z&k A&k In‘pﬁnlxazohdln -2-one (1.3g), bis(pinacolato)diboron

-(2, 2 |rret H—ﬂ9 W} * |r¥}6 thanol 25( Thge) tl(tpl e corrgound was
pr epat®d by( aq‘4ﬁ &0 W@% 6?%’? Jdescribed in Exanple 21 viii)
LCVMB RT = i Gipihanyfﬁﬁssphmoﬁérloc(d\vb)dlch!orbpélIaémilr(([l) (complex with dichloromethane

benayl § oxy) GUnRUI XD PERESHE) ﬂrﬂ%ﬁ%@%@%b 18 B3PS S TR0l
acetate (1:was @@lerttie aof,tnoere;bln’fmmtdr (HROmMbrandaandrecty wathatode d8x5Ony). nT! hear t o)

}:gg'ﬁ udefl cr 'Ze%ggctggve% gﬁ@h@d w@@Vv‘a&e)r eS| cﬁ@d MESBHNA: evBEporaYed A 4hckdd -

N- cvcl®pr ogiye resjdus. wszl@h vag ewﬁeﬂbw%wt@ge Elytigo mith distiy! sthenfds @x)-gave
the title compound (920mg). LCMS RT = 3.93min, ES +ve 610 (MH)".

: %)ongave Ai he title

ii) 1,1-Dimethylethyl (2-bromophenyl)sulfonyl(cyclopropyl)carbamate
Cyclopropylamine (1.7g) was added to a stirred solution of 2-bromobenzenesulfonyl

20 chloride (2.0g) in THF (25mil) under nitrogen. The mixture was stirred at 0° for 20 min
and the solvent was then evaporated /in vacuo. The residue was then triturated with
cold water (20ml), the mixture filtered and the filter cake dried in vacuo. The filter cake
was then dissolved in dichloromethane (30ml) and treated with triethylamine (1.53m!)
and 4-(dimethylamino)pyridine (30mg) with stirring under nitrogen. The mixture was

25 cooled to 0° and was treated with di-ferf-butyl dicarbonate (2.4g). The mixture was then
stirred at 5° for 1h and then washed with 1N hydrochloric acid (40ml), water (50ml) and
was dried (Na;S0,). The solvent was evaporated in vacuo and the residue was
recrystallised from cyclochexane (30ml) to give the title compound (2.00g). LCMS RT =
3.52min, ES +ve 393 (MNH,)", 395 (MNH,)".

30
i) 1,1-Dimethylethyl cyclopropylf{3'-({2-({6-[(5R)-5-(2.2-dimethyl-4H-1,3-benzodioxin-&-
yh-2-oxo-1,3-oxazolidin-3-vllhexylloxy)ethoxyimethyl)-1,1"-bipheny!-2-
yllsulfonylicarbamate
A stirred mixture of (5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yi)-3-(6-{2-({[3-(4.4,5,5-
35 tetramethyl-1,3,2-dioxaborolan-2-yl)phenylmethyi}oxy)ethoxythexyl)-1,3-oxazolidin-2-




met hyl ) phenyl | et hyl } am no) hexyl | oxy} et hoxv) met hyl | - 1. 1' - bi phenyl - 2- sul f onam
ide acetate 5 i) 2 FeBrbd}y Y008
(5R)-5-(2, 2-Di net hyl -4H 1, 3- benzodi oxi n-6-vl)-3-(6-{2-(f3-(4.4,5.5-tetranet
hyl -1. 3. 2-

di oxabor ol an- 2-vi ) phenyl | net hoxy) et hoxv} hexyl ) -1. 3-oxazol i di n-2-one A
stirred m xture of

(5R)-5-(2, 2-di net hyl -4H 1, 3- benzodi oxi n-6-yl)-3-{6-[ 2-{(3-

i odophenyl ) met hoxy} et hoxy] hexyl } - 1, 3- oxazol i di n-2-one (1.3g),

bi s( pi nacol at o) di boron 10 (0.94g), potas$g8um acetate (0.62g) and [1,1'-

bi s(di phenyi phosphi no) ferrocene] di chl oropal | adi um(11) (conplex with

di chl oronet hane 1:1, 100ng) in DMF (25ml) under nitrogen was heated at 90
for 3.5 h. ®he(480mg)r & 1-divasthgletiyk(2-brom@phemiicauifdnylicydopvapgicafbdtate) and
extracted w4 9@%&’6 @Fﬂ darbdifte g%f)}ﬁr?f)‘m&iﬁ@ﬁ{o‘iy%@éﬁ?ﬁd%)tﬁhd@?hﬁrrogen

(200m ), drre evapor at resi

was purifi eWapyregiegivy 1 1I’:'Pl?(q'@‘?ﬁﬂmmﬁsﬁh'@)WTIOC%"M@FUPE’P@UE@W@'é‘(@mm%
title compoysn d(o%%métnah@wa Ho0rmg BarkiBifk Mixth Héé@ecﬁ&ﬁhe(r%ﬂux fol 18 h. The

Gyl opPopy! HHE Y cARERLs o%f@lf%t’v{ﬁha@@%%@a? 351 Sersfl tpugh csite. The
2- br onpbenz ditrateuvdsoendpoliled In wercud éo gide Bggsidue Whith Q@Srpm)mmngeslomger ogen. The

T XEure WS RhL R ofin el PR Yoy 8L SR tRRIpatRRy ! RN RRO 2 od

vacuo. The re ed w the m xture
filtered anﬂ'lﬁmﬂ‘l fES veB224MEGied in vacuo. The filter cake was then

di ssol ved in dichloronethane (30m ) and treated with triethylamne (1.53m)
and 4-(di met hyl am no)p ridi ne QOWE) W|th nitrogen. The

m Xt uﬂ V\aslv .“ .....A. !,.! D s - D)=" ] a ; el h 1 a I =4

(2.49). qu%tr_ﬁmmmourk@@nomthm(}inammfmbnpﬂamaruiufbhaﬂudyashed with 1 N
@_CI

s evapor dh B RESH 1 R s Re T TR e i T

\333 g\ﬁggg;\m ,B-dentgdidin-giwe2-oke 113- GXaaomﬁFqu]hebM}ﬁxyf)é@))xy}tr@ﬂ‘&!)Rﬁ biptiryRm n,
Eicrxer opy  {itbpcetan Bl ns olastp A MR oz i P

yl)- 2 Dxo0- 118mdweasdiaatikdursiey r¢fhecfor 2 bxwemmm}m ¢nplgd to, 2p°rnnup¢s:bln§q 2-
V'S'RS U'5f Ogy 'j}r%bﬁél%hﬁe&oﬂtloﬁgsﬁﬁ 5 ds@mr) %pgf_extr cled wath EtOAc f3x30ml) The,

(SR ( combined grganlc exfracts (\?vrc]a%eo wlagﬁ(édnwnh water (50ml) drleé {MgSéh) and the

solvent evaporated in vacuo to give a residue which was purified by Biotage. Elution

with dichloromethane-ethanol-ammonia (100:8:1) gave the tifle compound (132mg).

20 LCMS RT = 3.06min, ES +ve 653 (MH)".

v} N-Cyclopropyl-3'-[(2-{[6-({(2R}-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)-

phenyllethyllamino)hexyljoxylethoxy)methyl]-1, 1'-biphenyl-2-sulfonamide acetate

The title compound was prepared by a procedure similar to that described in Example
25 1xiii). LCMS RT = 2.75min, ES +ve 613 (MH)".

Example 26
Synthesis of N-{3-{(2-{[6-({{2R)-2-hydroxy-2-[4-hydroxy-3-{hydroxymethyl})-

phenvllethyllamino)hexvlloxylethoxy)methyllphenyil-N'-[3-( phenylethynylphenyl]urea

30

iy N-[3-({2-({6-[(5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl}-2-ox0-1,3-0xazolidin-3-
yllhexylioxy)ethoxy}methyl)phenyl]-N'-(3-iodophenyljurea
3-lodophenylisocyanate (500mg) was added to a solution of (5R)-3-{6- [2 -{[(3-

35 aminophenyl)methyljoxy}ethoxylhexyl}-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-1,3-




35
zolidin-2 2 February, 2006 68 one (420ng), 1, 1-dinethyl et hyl

tetranet hyl - 1, 3, 2- di oxabor ol an- 2-yI ) phenyl | met hy| } ox - EERHAIRE06) 1 3 oxa

(2- bronmophenyl ) - sul fonyl (cycl opropyl ) carbanmate (341 ng) and potassium
carbonate (520ng) in di net hoxyethane (10m ) under nitrogen was treated

with [1, 1" -bi s(di phenyl phosphi no)ferrocene] di chl oropal | adi un(
wi t h dichl oronet hane 1:1, 100ng) and the m xture heated under
h. The 5 m xture was cooled to 20, diluted with Et OAc (25m)

I'1) (conpl ex
reflux for 18

and filtered

through celite. The filtrate was evapor®&9ed in vacuo to give a residue
which was purified by Biotage. Elution with diethyl ether-PE (4:1) gave
the title conmpound (262ng). LCVMS RT = 4.15mn, ES -ve 822 (MHCQ2)-. 10 iv)
N- Cvcl opr opexazslidifi{Z2enel G00ingR R) dichigrRp@tidingd | 41pl) astiite Bixbeea nadistioced ab26P! ) - 2-

hydr oxyet hym@énnﬂfz}g%ﬁqﬂg@ﬁﬁg@h%ﬁpﬁmw&é added arl BEGILrARSSLRRAGE de A

stirred mxture o

cycl opr opy! {§3' The salygrg wassepperaten in vaguedotaiMe a fgsidue that was purified by
1, 3- benzodi pistdieb-BllitiorAwitRIOACPE X217 Phavdi tRe St/ LdhBaHd @ome). s mathyl ) - 1,

' - bi ppenyl - 2-yl]sulfo rbamat e (‘?260ng) and potassi um
trimethyl si?'gﬁ 'hfk-% t@%&l n THE 15 (10m ) was heat ed under

reflux for 2

h. The m xture was cooled to 20, poured into phosphate buffer solution

(pH6. 5, 50mi ), angd, extrast ed =t OAG (3
extracts wenﬁrl) el ,133
evapor at ed ¥

Elution wAhyd

N- ovel @pr opiazaidin-gadihexylioxyietapxgmeln lahenyll-A3Hodnpbgoy e

ga.a c

iHgreaby Bi ot age.

ALV yioethy )nhenvitiNa3xbhe i‘ni’:',,_, & .
e, bl i Sl 1

Bemey Aed hyl ) -

phenyl | et hydheaplabétyeas YT Tay)ih MNP BIITRES ehted with-dissitepyéthAamitd GRAArde

acetate The title conpo S, prepare a procedyre sinilar to, that
escri bed 1ireden fausaset Hroidh Bisphies o Bime i hpeed oo diombrans |
Exanpl e 26 dishibrbbis{tgplenyiphosphine)palladium(ll) (47mg) were added and the mixture was

Shenyl | ot htirebnte ddye 4ot far AW K enint BUCEORERREE M dacuo ang

) phenﬁ | urlﬁ@%dﬁml) was added. The supernatent solution was collected and the solvent

N- [
idin-3-

3- ({ 2- ({RapéaRya R veud il RdiadiiicPwhSs PaRtlidsy Biofigk! EndioRXfml. 3- oxazo

dichioromethane-ethanol-ammonia (325:8:1) gave the fitle compound (328mg). LCMS

RT = 3.93min, ES +ve 718 (MH)".

20 iiiy N-{3-[(2-[(6-{I(2R)-2-(2 2-Dimethyl-4H-1,3-benzodioxin-6-yi}-2-hydroxyethyl]-

aminothexylloxylethoxy)methyllphenyl}-N'-[3-(phenylethynyl)phenyilurea

The titfe compound was prepared by a procedure similar to that described in Example

25iv). LCMS RT = 3.35min, ES +ve 692 (MH)".

25 iv) N-{3-[(2-{[6-({{(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethylphenyllethyl}-

amino)hexylloxylethoxyimethyllphenyl}-N'{3-(phenylethynyphenyllurea

A solution of N-{3-[(2-[(6-{[(2R)-2-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-
hydroxyethyilJamino}hexyl)oxylethoxy)methyllpheny{}-N'-[3-(phenylethynyl)-phenyllurea
(242mg) in MeOH (8ml) was loaded under gravity onto an SCX cartridge which had

30 been pre-conditioned with MeOH. Elution with MeOH then ammonia-MeOH (15:100)
gave a residue which was passed through an SCX cartridge as described above two

more times. The resulting residue was purified by Biotage. Elution with

dichloromethane-ethanol-ammonia (50:8:1) gave the title compound (145mg). LCMS

RT = 3.34min, ES +ve 652 (MH)".
35



vl I hexyl } oxvl et hoxv} net hyl ) phenvl | - N - (3-i odophenyl )urea

3-1 odophenyl i socyanate (500ng) was added to a sol uti EhEebruasm 28066 [ 2. ([ (3
35

am nophenyl ) met hyl ] oxy} et hoxy] hexyl ) - 5- (2, 2-di net hyl - 4H 1, 3- benzodi oxi n- 6-y
1)-1,3 2 February, 2006 69 oxazolidin-2-one (700mg) in dichloronethane
(14m) and the m xture was stirred at 20 wunder nitrogen for 5h.

| sopropanol (14nl) was added and the mi xture was stirred for 16h. The

sol vent was evaporated in vacuo to give a residue that was purified by

Bi otage. Elution with Et OAc- PE (2 1) gave he title conpound (800nmg). LCMS
RT =5 4.02mn, ES +ve 744 (MH)'. ii)

N[ 3- ({2 ({6- f(5R) 5-(2, 2-Di et hvl - 4H 1, 3- benzodi oxi n- 6-yl)-2-o0xo- 1, 3-oxazo
l'idin-3- vyl xbm;g@ 3oxy) et hoxv} met hyl ) phenyl|-N -f3-(phenvl et hynyl
)phenvllure-

N[ 3- ({2- ({ BYHT5R to- 55 0- 1, 3- 10
oxazol i di n- MMWHMWémWMWI}-NM}(Z&hmdB Biphehulueea
(393nmg) and, W Risidh &eo b Zggpcdcﬂj (6m) was treated with
dllsopropyl j s passed through the sol ution

for 5 &in. Copper (I) iodide (10ng) and

di chl or obi sAtsbmbﬁqubg@ao@ -(1EIrD2- hﬁﬂbvaéJ[zi h,r/éréw W)ﬁm@@fl?}d and the

m xture was ,_ stirre (0] vent was

| trogen at
evapor at ed PREMY ‘E’t’]&'?%{ﬁ'ﬂowxﬂ %zorsm?thmeaﬂhé’a[3-(mh@wéquyatm¢ny%e@t i on
was col | ect (G'Orr@)fih E{GH $t3nvpwEs hpdtegeraaéeevern ovaﬁal:@de & ¥ @ivatedehafied) Whi ch

(32575 1) A9BE AR P et %eﬁébroue%re%%ﬁﬂ‘ s s BAL "7 15
(

*1020 | e\.faporated in vacuo. Fumaric aC|d (6.2mg) was added and the solvent was evaporated

N-{3-f(2-f( | oxyethyl
| - am no} h@xy y?‘?‘?é %L@éirﬁ&%@ en‘ﬁ]ﬁé?@séléﬂq hﬁfM@Pﬁ'(%l)nT ?%nghenyl | urea
The title dt gatﬁﬂ@\@eﬁ*félor@sedanprﬂmmvee @eﬁ#leaompgunm@ﬁmsbewlﬁed in
Exanpl e 2@7;.3.2%&%%5@% . ES +ve 692 (M)'. 25 iv)
N-{3-[(2-{f6-({(2R)-2-Hydroxy-2-f4-hvdroxy-3-(hydr oxvrret hvl ) phenyl | et hyl } -
am no) hexyl | oxv} et hoxv) net hyl | phenyl }-N -[ 3- (phenyl et hynyl ) phenyl lurea A
sol utimn ofMZ [ (6- {[(2R) 2 (2, 2-di net hyl -4H- 1, 3- benzodi oxi n- 6-yl ) - 2-
hydr oxyet hy, ) phe - [.3- (phenyl et hynyl) - ph
enyl ] urea : i E gravtty onto an- SCX
cartridge \,{hygm_\mml)phenvl]ethvl}amlno)hexvl]oxv}ethoxv)methvtlphenvlcarbamate acetate

i) Cyclopentyt 3-({2-({6-[(5R}-5-(2, 2-dimethyl-4H-1,3-benzodioxin-6-yi}-2-0x0-1,3-
20 oxazolidin-3-yilhexylloxy)ethoxy}methyl)phenylcarbamate
A stirred solution of (5R)-3-{6-[2-{[{3-aminophenyl)methyljoxy}ethoxy]-hexyi}-5-(2,2-
dimethyl-4H-1 ,3-benzodioxin-6-yl)-1,3-oxazolidin-2-one (201mg) and
diisopropylethylamine (0.54ml) in dichloromethane (10ml) under nitrogen was treated
with cyclopentychloroformate (0.348ml) and the mixture was stirred at 20° for 51 h. Sat.
25 sodium bicarbonate solution (20ml) was added and the mixture was extracted with

dichloromethane (3x20ml). The combined extracts were dried {(Na,S0,) and the solvent
evaporated in vacuo to give a residue which was purified by Biotage. Elution with
dichioromethane-ethanol-ammonia (275:8:1) gave the title compound (100mg). LCMS
RT = 3.80min, ES +ve 611 (MH)".

30 ‘
if) Cyclopentyl 3-[(2-](6-{[(2R)-2-(2,2-dimethyl-4H-1,3-benzodioxin-6-yi)-2-
hydroxyethyllaminothexyljoxylethoxyYmethyliphenylcarbamate

The title compound was prepared by a procedure similar to that described in Example
25iv). LCMS RT = 3.05min, ES +ve 585 (MH)".
35



30 been pre-conditioned wwth MeOH Elution with MeCH igeg annngkgﬁwaH
(15:100) gave a residue which was passed through an ' as
descri bed above two nore tinmes. The resulting residue was purified by
Bi otage. Elution with dichl oronethane-ethanol -amoni a (50:8:1) gave the
title conpound (145ny). LCM5 RT = 3.34mn, ES +ve 652 (MH)'. 35 2
February, 2006 70 Exanple 27 Synthesis of

NA3-f (2-(f6-(((2R)-2-hvdroxy- 2-f 4-hvdr oxy- 3- (hydr oxymnet hyl ) -
phenyl | et hyl } am

no) hexyl | oxy} et hoxv) met hyl | phenyl }- N -[ 37/(12- phenyl et hyl ) - phenyl | ur ea
conpound with (2E)-but-2-enedioic acid (3:2) 5 A solution of
N{3-[(2-{[6-({(2R)-2-h dro drox - 3- (hydroxynethyl)
phenyl | et hyii)} &¥ElaRSHE3(2-{8] HeopyH3 (i Us)il¢ -hynyl ) - ph

enyl urea inothey/ R 10% ahl adi um on
actil vat e C re rou
acti yated cf %%8%953@@8%?%@ alrefoe%f&”ﬁ%ﬁlmﬂeamna et ER B g

(6.2mgy) was1HifdddCMBRTIHR. 740iin EE +weS4e@ior ated in vacuo to give a
residu$. The residue was treated with hot McOH (10m) and was filtered.
The filTtrate was evaporated in vacuo to give the title conpound (48ny).
LCVMS RT = BxaAplie@d ES +ve 655 (MH)'. 15 Exanple 28 Synthesis of

cycl opent yl gsithéads bf £ é VORI 2y 20- [ﬁhwmmv%roxv "nethvl)-

(hydr oxynet en am no)hexyr ] oxHet noxvz nylT T phenyl car bamat e
acetate i) ino)hexyl]oxy}ethoxv)methvll biphenvi-3-yl}pyr midine-: 2.4(1H,3H)-

3-((2-((6-fdibhd abetbfd, 2- di net hvl - 44 1. 3- benzodi oxi n-6-yl)-2-oxo-1.3- 20
oxazo} A di n-3-vl | hexyl } oxv) et hoxv} net hvi ) phenvl carbamate A stirred sol ution
of (5R)-3-{6-[2-{[(3-am nophenyl) et hyl ] oxy}et hoxy] - hexyl }-5-(2, 2-

di net hyl - 4H) gg@-aa@[zgﬂem; biS¢t1y1 -Dirﬁg_tﬁvlem_m_gn-ﬁnﬂ-( 2%ipmenyl-and

di i sopropyl g hy a 5 ¢ gﬁn was
treated wT h ' Zomj'hzo rred
at 20 for Glihenfit esmnpdg-'ad@@aunﬁna@ettby bmmeéumnmﬂardﬁ tf(azaﬁaqnb@dsn Ex¥aropleand
the m xturesgs (@408 #et £4 44010 ES +ve 782 (MH)*,

15

i) (1R)-2-{I6-(2-{[3'-{2.4-bis[(1,1-Dimethylethyloxylpyrimidin-5-yi}-1,1"-biphenyl-3-
vilmethoxylethoxy)hexyllamino}-1-(2 2-dimethyl-4H-1,3-benzodioxin-6-yl)ethanol

The title compound was prepared by a procedure similar to that described in Example
21vili). LCMS RT = 3.73min, ES +ve 756 {(MH)".

20
iif) 5-{3-[(2-{[6-({{2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethvi)phenyllethyl}-
amino)hexylloxylethoxy)methyll-1,1'-biphenyl-3-vl}pyrimidine-2.4(1H,3H)-dione acetate
The title compound was prepared by a procedure similar to that described in Example
1xiii)). LCMS RT = 2.57min, ES +ve 604 (MH)".

25

Example 30
Synthesis of 4-{('1R)-1-hydroxy-2-[(6-{2-[(3-iodobenzyl)oxylethoxythexyl)amino]-ethyl}-2-

{hydroxymethyl)phenol acetate

30 i) 2-{(3-lodophenyl)methoxylethanol
The title compound was prepared by a procedure similar to that described in Example
21i). LCMS RT = 2.84min, ES +ve 296 (MNH,)".

i} 1-[(2-[(6-BromohexyhoxylethoxyYmethyl]-3-iodobenzene




di chl oronet hane (3x20m ). The conbi ned extracts wereg%igd #Naéé&) and the

sol vent evaporated in vacuo to give a residue which by

Bi otage. Elution with dichloronethane-ethanol -anmonia (275:8:1) gave the

title conpound (100ny). LCM5 RT = 3.80mn, ES +ve 611 (MH)'. 30 ii)

Cycl opentyl 3-f(2-f(6-{[(2R)-2-(2, 2-di net hvl-4H 1, 3- benzodi oxi n-6-vl) - 2-

hydr oxvet hyl | am no} hexyl )oxyl et hoxy) nmethyl| phenvl carbamate The title

conmpound was prepared by a procedure simlar to that described in Exanple

25 iv). LCM5S RT = 3.05min, ES +ve 585 (MH)'. 35 2 February, 2006 71 iii)

Cycl opent yl 72

3-f(2-{f6-({(2R) - 2- hvdr oxv- 2-[ 4- hvdr oxv- 3- (hydr oxynet hvl ) phenvl | -

et hyl } am no) hexvl | oxv} et hoxv) net hyl | phenvl carbanat e acetate The title

conpound waEhEptquJmmbw viaspreparéd by agiratddare similahtatthatetesciitesidn iExafpEnpl e

I xiti). L +ve 545 (MH)'. 5 Exanple 29 Synthesis of

5-{3 -f(ZG{vfﬁéﬁg-{L(-C ? 2- hv E&/ 2-f4- hvdroxv 3- (hydr oxynet hyl ) -

phenyl | et hyl } am no) hexvl | oxv} et hoxy) net hyl | -1. 1' - bi phenyl - 3-vl } pvri m di ne-2
.4(1 H 3H) - |||ﬂﬁﬁ§-(2@! bihethyl tH-) 3-benzodioxin-6-y1)-3-{6-[2-{(3-iodophenyl)- o

éﬁil) 35{6 f|121e oxyteth xV]heX\}I}-jt 3- oxazolm E%Leet VT oxvIpvrimdin-s-yl}-1.1"-bi ph

yl ) met hoxy } Bientifieyddmeporinp-vias(iite@ardd g blprocetidrel 5idhilareto Zioati described-iy Exarbp@- oxazo
| idin-2-on h £ ed by a procedure simlar to that

descri bed |ezr11"E><(?'Cwllé R 5 QWW%L%%PE(W ‘43mn, ES +ve 782 (MH)'. 15 i1i)
11RR) - 2 {[6-(2- {[3 42, 4 bi sf (1. 1-D et hvl et hvl )ova pvrim di n-5-yl }-1, 1'-bip

henyl - iv) (1R)-1-(2,2-Dimethyl-4H-1,3-benzodioxin 3-iodobenzyl)oxy]-
yl'l me oxv}?t oxV) he . —dr met ny -bénzodi oXI n- 6-yl ) et ha

nol e tiSeEEn epared by aprocedure simlar to that
descri bed ITheEx%mh&)ouBHWalslp)'epd:% RbreceduréIimiar t&$hat \desdrbed (ivEkample

21viii). LCMS RT = 3.07min, ES +ve 584 (MH)".

v} 4-{(1R)-1-Hydroxy-2-[(6-{2-[(3-iodobenzyl)oxylethoxythexyl}Jaminolethyl}-2-
15 (hydroxymethyl)phenol acetate The fitle compound was prepared by a procedure similar
to that described in Example 1xiii). LCMS RT =2.73min, ES -ve 542 (M-H}.

Example 31
Synthesis of 3'(2-{[6-({(2R)-2-hydroxy-2-{4-hydroxy-3-(hydroxymethyliphenvl}-

20 ethyl}amino)hexvlloxylethoxy)methyl]-1,1-biphenyl-3-ol acetate

i) (5R)-5-(2,2-Dimethyl-4H-1_ 3-benzodioxin-6-vl)-3-{6-[2-{[(3-hydroxy-1,1"-biphenyl-3-
yhmethylloxylethoxyjhexyl}-1,3-oxazolidin-2-one
A stirred mixture of (5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl})-3-{6-[2-{[(3-

25 iodophenyl)methyl]oxy}ethoxy]hexyl}-1,3-oxazolidin-2-one (300mg), 3-
hydroxyphenylboronic acid (102mg}, tripotassium phosphate (417mg) and
dichlorobis(triphenylphosphine)palladium(il) (100mg) in dimethoxymethane (10ml)
under nitrogen was heated under reflux for 4 h. The mixture was cooled to 20° and
diluted with water (50ml). The mixture was extracted with EtOAc (2x25ml) and the

30 combined extracts washed with water (50ml) and dried (Na,SO,). Solvent evaporation
in vacuo gave a residue which was purified by Biotage. Elution with diethyl ether gave
the titfe compound (130mg). LCMS RT = 3.74min, ES +ve 593 (MNH,)".

i) 3-[(2-[(6-{[(2R)-2-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-hydroxyethyl]-
35 amino}thexyl)oxylethoxy)methyil-1,1-biphenyl-3-ol




20 iii)

5-{3' -f(2-{f6-({(2R)-2- Hydr oxy- 2- [ 4- hvdr oxv- 3- (hydr o2/ehmary 2006 | ot hy| } -
am no) hexyl | oxy} et hoxv) net hvl | -1. 1" - bi phenyl - 3-vl } pvri m di ne- 2. 4(|

H. 3H) - di one acetate The title conpound was prepared by a procedure simlar
to that described in Exanple 1 xiii)). LCMS RT = 2.57m n, ES +ve 604 (M)’
25 Exanple 30 Synthesis of 4-{(1

R) - 1- hvdr oxv- 2-f (6-{2-f ( 3-i odobenzyl ) oxyl et hoxy} hexyl ) am nol - et hyl | - 2-
(hydr oxynet hyl ) phenol acetate 30 i) 2-{(3-1odophenyl)net hoxv}ethanol The
title conpound was prepared by a procedurm simlar to that described in
Exanple 21 i). LCMS RT = 2.84mn, ES +ve 296 (MNH4)'. ii)

1-[ (2-f(6-Bronohexvl ) oxyl et hoxy) met hvl | - 3-i odobenzene 2 February, 2006 72
The title cahpmﬂadomsumwmpmrbatmtq;mpmedhreeirﬁiiarritd thiat Hexctibed indegeiplded in

The ] .
(5§;rp5e(2 21yl S 1239%B‘pnfizod| o%%@%\m)-s-{e-fz-{(s-iodopheny|)- 5

met hoxy} et hoxvl hexvl } -1, 3-oxazol i di n-2-one The title conpound was prepared

by a pr Ocedh“ﬁ@ f2 el@PR0. H\)a?éxvdﬁﬁl%)d%@s (hyE¥AgREfyIgHeribthyy L CVB RT =

3.87m n, Ve bJ.U ( V)
R) - 1- (§ 2 |- exvipxyjeth at¢ 24( 3-i odobenzvl ) oxyl - 10

et hoxv} henyFhWﬂ@@brﬂbb@WaJﬂ%pé#eH' aC;QrBB&iU?é'smr mmapde%énﬁéﬂ iR B ure
simlar to %h%t L%(ﬁ rl-'\l'lbggégmngmveSKHI\XH)U) LCVME RT 3.07min, ES +ve

584 (MH)'
R)-1- Hydroxy 2-[(6- {2 f(3- |odobenzyl ) oxyl et hoxv} hexvl)am nol ethyl }-2 15

(hydr oxyITet il \BRING exBfiftidt ford eddidd Snfigfipound was prepared by a

procedure sim esc ple I xiii)
ES -v#0542 (M H Exarrpl e 31 Synthesis of

3'-f(2-{f6-({(2R) -2-hvdroxv-2-[4-hvdroxv-3-(hydroxynet hyl ) phenyl | - 20
et hyl }am noé@@lé@&xy} et hoxv) nmethvl 1 -1, 1" - bi phenyl -3-0l acetate

N-{3-Ethylphenyl)}-N'-{3-[(2-{[6-({{2R)}-2-hydroxy-2-[4-hydroxy-3-
{ hydroxymethyliphenvllethyl}laminohexylloxylethoxyimethvllphenyllurea acetate
LCMS RT =3.00 min, ES +ve 580 (MH)".

15

Example 33
N-{3-[(2-{[6-({(ZR}-2-Hydroxy-2-{4-hydroxy-3-
{hydroxymethyl)phenvyilethyl}amino)hexylloxy}ethoxy)methyllphenyl}-N'-(3-
methylphenyllurea acetate

20 LCMS RT =2.73 min, ES +ve 566 (MH)".

Example 34

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

{(hydroxymethyl)phenyllethyilamino)hexvlloxylethoxy)methyllphenyi}-N'-[3-
25 {trifluoromethyl)phenvyllurea acetate

LCMS RT = 2.91min, ES +ve 620 (MH)".

Example 35 _
N-(3,5-Dichlorophenvl}N'{2-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-

30 (hydroxymethyl)phenvllethyl}amino}hexylloxylethoxy)methyllphenyliurea acetate
LCMS RT =3.19 min, ES +ve 620, 622, 623 (MH)".

Example 36



i)

(5R) - 5- (2, 2- Di net hvl - 4H 1. 3- benzodi oxi n- 6- vl ) - 3- { 6- [ 2Fehmary, 30Q6,,_1 1' - pj
phenyl - 3- yl I met hyl | oxy} et hoxvl hexvl }-1. 3-oxazolid in-2-one A stirred

m xture of (5R)-5-(2,2-dinethyl-4H 1, 3- benzodi oxi n-6-yl)-3-{6-[2-{[(3- 25

I odophenyl ) net hyl ] oxy} et hoxy] hexyl } -1, 3- oxazol i di n-2-one (300ng), 3-

hydr oxyphenyl boroni ¢ acid (102ng), tripotassi um phosphate (417ng) and

di chl orobi s(tri phenyl phosphi ne)pal | adi un(11) (100ng) i n di net hoxynet hane
(10m ) under nitrogen was heated under reflux for 4 h. The m xture was
cooled to 20 and diluted with water (50rmY). The m xture was extracted with
Et CAc (2x25ml) and the 30 conbi ned extracts washed with water (50m) and
dried (Na2SO4). Sol vent evaporation in vacuo gave a residue which was

purified by%@MMQ@MWmmémmwﬁexv-ehe title conpound
(130ng) LCNG,AR]

3 -f(2-f(6- RT1T- - yar oxyet hyl t -
35 ani no} hek§ %‘é’*t%d?@\?’) ﬁﬁtW|5|851SQB (Nﬂﬂ)phenyl 3 ol 2 February, 2006 73
The title corrpound was prepared by a procedure simlar to that described in
Exarrplg il CMS RT = 2.99min, ES we 550 (MH)'. iii)

3 -f (25 f6- Hvdr oxv- 2- f 4- hvdr oxv- 3- (hydr oxymet hyl ) phenyl I ethyl }- 5
am no) hexy| N8V IR{6HXAX BHyutoby-P-[4-hybicxhaSaildrdxahetagiihahel]-The title

T Lo AERRE R od A Hethiich geddie

I xiii). L h i MMMMM%%
prepared si®3.NZmhiy, E&@VEﬁ&?TWH) 32 N-(3-Ethyl phenyl)-N -{3-f
(2-{f6-({(2R) - 2-hvdroxv-2-f4-hvdroxv- 3-

(hydr oxynet hyl ) phenyl | et hyl } am no) hexyl | oxy} et hoxv) met hyl | phenyl }ur ea
acetaf® Ldskaepte38 00 nin, ES +ve 580 (MH)'. 15 Exanple 33 N-{3-f

(2-{f6- ({(m)(ﬂmwmwwsaﬁa&%wﬂ%wwt hyl }a
A A

LCMS RT =4.32 min, ES +ve 433 (MH)".

15 Example 39
N-{3-[(2-{[6-({{(2R)}-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenvilethyl}-

aminolhexylloxylethoxy)methvllphenvilpvridine-3-carboxamide acetate
LCMS RT =2.31 min, ES +ve 538 (MH)".

20 Example 40
N-{3-[(2-{[6-({{2R)-2-Hydroxy-2-{4-hydroxy-3-{hvdroxymethyl)phenyllethyl}-

amino)hexyljoxylethoxy)methyliphenyithiophene-2-carboxamide acetate
LCMS RT =2.69 min, ES +ve 543 (MH)".

25 Example 41
N-{3-[(2-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyl}-

amino}hexylloxylethoxy)methyilphenyllbenzamide acetate
LCMS RT = 2.72min, ES +ve 537 (MH)".

30 Example 42
3-(Benzoylamino)-N-{3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)-

phenyllethyl}lamincihexyllioxylethoxyimethyllphenyllbenzamide acetate
LCMS RT = 2.70 min, ES +ve 656 (MH)"

35 Example 43



hyl ph I 20 L RT =2.7 ' ES + Ex I
met hyl phenvl )urea acetate 20 LCVS 3 mn, S(hve El?g;an_%OOG anpl e

34 N {3-f(2-ff6-({(2R)-2-Hvdroxv-2-f4-hvdroxv- 3-

roxynet hvl ) phenyl | et hyl } am no) hexvl | oxv} et hoxy) nmet hyl | phenyl }-N -f3- 25
(trifluoromethvl)phenyllurea acetate LCM5 RT = 2.91 min, ES +ve 620 (MH)'
Exanmple 35 N-(3, 5-D

I chl orophenyl )-N -{2-f(2-{f6-({(2R)-2-hvdroxv-2-[4-hvdroxv-3 30

(hydr oxvret hvl ) phenvl | et hvl } am no) hexyl | oxv} et hoxv) net hyl | phenyl }ur ea
acetate LCVS RT =3.19 mn, ES +ve 620, 622, 623 (MH)'. Exanple 36 2
February, 2006 74 75

N- (3- Chl orophenyl )-N -{3-[(2-{f6-({(2R) - 2- hvdr oxv- 2-f 4- hvdr oxv- 3-

(hydr oxvret hvl ) phenyl | et hvl } am no) hexvl | oxv} et hoxv) net hyl | phenyl }ur ea

acetat e L(MHHMG@RM E!idrtxﬁzswydrﬁ%s((%@m_m@ﬁr‘lm&h@@ﬂ};
ca 0

N-{3-f(2-{f§ (1 r ox t hvl ) phenyl | -

et hyl }am no XV - ' M"ea acetate
LCVS RT —3M@M 677(M—I) 10 Exanple 38 4-{ (I

R) - 2-f (6- {ZLéﬂgﬁcﬁ\:Qqhqﬁ;,vtgq&glsgymﬁy«} hexyl ) ami nol - | - hydr oxvet hyI }-2-
(hydrosyrret hvl) phenol acetate LCVS 4.32 min, ES +ve 433 (MH)'. 15
Exanple 39 N-{3-f

(2-{f6- ({(2@3:‘2@ dr oxv- 2 f 4- hvdr oxv- 3- (hydroxynet hyl ) phenyl I et hvl } -

am no) hexyl ) ) d ) d LCMVS
RT =2.31 mi A oL

(2-{fe6- ({(ZQLMMMM&M@MMWMEWWO@LMM el axetatd } -

(1:2}
10 LCMS RT = 2.51min, ES +ve 657 (MH)".

Example 45
N-(3-{[({3-(2-{[6-({{2R}-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyl}-

amino)hexylloxylethoxy)methyllphenvl}amino)carbonyllamino}phenyi)-
15 benzenesulfonamide
LCMS RT = 2.80min, ES +ve 707 (MH)".

Example 46
4-{(1R}-2-({6-[2-(1.1'-Biphenyl-2-yImethoxy)ethoxylhexyllamino)-1-hydroxyethylj-2-

20 {hydroxymethyllphenol acetate
LCMS RT = 2.77min, ES +ve 494 (MH)".

Example 47
4-{(1R}-1-Hydroxy-2-[{6-{2-[(4'-methoxy-1,1"-biphenyl-2-yl)methoxy]ethoxy}-

25 hexyl)aminolethyl}-2-(hydroxymethyl)phenol acetate
LCMS RT = 2.79min, ES +ve 524 (MH)".

Example 48
4-{(1R)-2-[(6-{2-[(3-Bromobenzyl)oxylethoxythexyl)amino]-1-hydroxyethyl}-2-

30 {hydroxymethyl)phenol acetate
LCMS RT = 2.68min, ES +ve 498 (MH)".

Example 49
2-(Hydroxymethyl-4-{{ 1 R)-1-hydroxy-2-[(6-{2-[(3-phenoxybenzyloxylethoxy}-

15 hexyllaminolethyiliphenol acetate




am no) hexyl
RT =2.69 m

am no) hexvl
ES +ve 537

| oxy} et hoxv) net hvl | phenvl } t hi ophene- 2-car boxam de acetate
n, ES +ve 543 (MH)'. 25 Exanple 41 N-{3-f eorya 5
roxy- 2-f 4- hvdr oxv- 3- (hydr oxvnet hvl ) phenyl | et hvl } -

| oxv} et hoxv) net hyl | phenyl } benzam de acetate LCVMS RT = 2. 72m n,

(MH)'. 30 Exanple 42 3-(Benzovl am

no)-N-{3-f(2-{f6-({(2R)-2- hvdroxv-2-f4-hvdr oxv- 3-( hydroxynet hyl ) -

phenyl | et hyl | am no) hexvl | oxv} et hoxv) net hyl | phenyl } benzam de acetate LCMS RT
ES +ve 656 (MH)' 35 Exanple 43 2 February, 2006 75 N-{3-f ({3-f
) phenyl | et hyl } -

= 2.70 mn,

(2-(f6-(f(2R) -2- Hydr oxy- 2-f 4- hydr oxy- 3- ( ipgdr oxynet hvl
I no) hexyl | oxv}et hoxv) net hyl | phenyl } am no) car bonyl | phenyl } t hi ophene- 2-
car boxam de acetate LCM5 RT =2.74 min, ES +ve 662 (MH)'. 5 Exanple 44

N- (3-f ({3-f LCAASREZ.82MR) ES-ed10XMH-f 4- hydr oxv- 3- (hydr oxynet hvl
) phenyl | et hyl } -

am no) hexvl | oxv} et hoxv) net hyl | phenvl } am no) car bonvi | phenvl } ni coti nam de
RT = 2.51 mn, ES +ve 657(M—|) Exanpl e 45 N-(3-{f
. g e dhiphenvl | et hyl } -

acetate L

am no) pexyl

benzengsul f 84 fehemel — > goni n,

R) - 2- ({6- thCNdSJR'F Blmm}ﬁ E%werm”(mﬂo) et hoxvl hexyl }am no) -

et Ny penv

2- 20 (hydroxynet hyl)phenol acetate

10

15

20

25

30

35

Example 51
5-{3-[(2-{I6-({{2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenvllethyl}-

aminohexylloxylethoxy)methyllphenvl}pyrimidine-2,4-diol acetate
LCMS RT = 2.19 min, ES +ve 528 (MH)".

Example 52
4-{(1R)-2-[(6-{2-[(2,5-Dichlorobenzyl)oxylethoxythexyl)amino)-1-hydroxyethyl}-2-

(hydroxymethyl}phenol acetate
LCMS RT = 2.86min, ES +ve 486 (MH)+, 488 (MH)".

Example 53
4-{(1R)-2-[(6-{2-[(3,5-Dimethylbenzyl Joxylethoxylhexyl}amino}- 1-hydroxyethyl}-2-

(hydroxymethyl)pheno! acetate
LCMS RT = 2.76min, ES +ve 446 (MH)".

Exampie 54
4-((1R)-2-{[6-(2-{[2-Flucro-6-(triflucromethyl}benzylloxy}ethoxyhexyllamino}-1-

hydraoxyethyl)-2-(hydroxymethyl)phenol
LCMS RT = 2.65min, ES +ve 504 (MH)".

Example 55
2-(Hydroxymethvi)-4-((1R)-1-hydroxy-2-{[6-(2-{[3-(trifluoromethoxy)benzyl]-

oxylethoxylhexyllamino}ethyl)phenol acetate
LCMS RT = 2.89min, ES +ve 502 (MH)".

Example 56
2-(Hydroxymethy)-4-{{1R)-1-hydroxy-2-[(6-{2-[(2-methyl-1,1'-biphenyl-3-

ylimethoxylethoxythexyl)aminolethyl}pheno!

pr
ES we 707 (M—|) Exarrpl e 46 44(1
1- hydr oxvet hyl | -



LCMB RT = 2. 77m
R) - 1- Hvdr oxv- 2-f
hexvl ) am nol et hy
524 (MH)'. Exanp
R)-2-f(6-{2-f(3-
(hydr oxynet hvl ) p
49 2- (Hydr oxynet
(6-{2-f(3-phenox
February, 2006 7
R) - 1- Hvdr oxv- 2- |
(hydr oxynet hyl )

5-{3-((2-{i 6CM]

n, ES we 494 (VH)'. Exanple 47 4-((1

(6-{2-f(4'-methoxv-1, 1' - bi phenyl - 2- v2)Fehmuary, 20068,,1. o5

| } - 2- (hydr oxvnet hvl ) phenol acetate LCMS RT = 2. 79m n, ES we
le 48 4-((1

Br onobenzvl ) oxyl et hoxy} hexvl ) am nol - 1- hydr oxyet hyl } -2- 30
henol acetate LCMS RT = 2.68m n, ES +ve 498 (WH)'. Exanple
hyl)-4-{(1 R)-1-hydroxy-2-f

vbenzvl ) oxvl et hoxy}- 35 hexvl)am nol et hyl } phenol acetate 2
6 LCMS RT = 2.85m n, ES #Ark 510 (MH)'. Exanple 50 4-{(1
(6-{2-[(4-hydroxybenzyl) oxyl et hoxv} hexvl )am' nol ethyl}-2- 5
phenol LCMS RT = 2.40 mn, ES +ve 434 (MH)'. Exanple 51
RR)= 2.88mity, &5vtve-508-(MHY".r oxv- 3- (hydr oxyrret hyI ) phenyl | et hyl } -

10 am no) hexyl | oxy} et hoxy) net hyl | phenvl } pvri m di ne- 2, 4-di ol acetate LCV5S RT
= 2.19 mn, ES +ve 528 (MH)'. Exanple 52 4-{(1

R)-2-f (6-{2

chl or obenzyl ) oxyl et hoxv} hexyl ) am nol -1 - hydr oxyet hyl } - 2-

15 (hydr oXy B&tzhsl b) 2 eoIPlidaaeet abIet SR IRG- vﬁn@th&&!ﬁnﬁol 33 feget8OR)M) +, 488

(VM) Exampl ¢

R) - 2f(56

? !'X

gxvet hvl } - 2-

20 (hydr oxyrrleitwﬂbmm@}behzmée abeiam RIDMS RT%GIM& mlrEESIrm (MH’VH) '

Example 58
N-(3-{[{{3-[(2-{[6-({{2R)-2-Hydroxy-2-[4-hydroxy-3-{hydroxymethyl)phenyllethyl}-

10 amino)hexylloxylethoxy)methyllphenyllamino)carbonyllamino}phenyl)benzamide

LCMS RT = 2.80 min, ES +ve 671 (MH)".
Example 59
N-(3-{[{{3-[{2-{[6-({{2R)-2-Hydroxy-2-{4-hvdroxy-3-{hvdroxymethyl}phenyllethyl}-
15 aminoYhexyflloxyiethoxy)methyllphenyllamino)carbonyilaminolphenyhthiophene-2-
carboxamide
LCMS RT = 2.80 min, ES +ve 677 (MH)".
Example 60
20 N-{1,1'-Biphenyl-3-yI}-N"-{3-[(2-{]6-({(2R)-2-hydroxy-2-[4-hydroxy-3-

{hydroxymethyl)phenyllethyl}aminoYhexyiloxylethoxy)methyliphenyllurea

LCMS

RT =3.20 min, ES +ve 628 (MH)".

Example 61
25 N-(3-Aminophenyl)-N'-{3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxy-

methyl)phenyflethyllamino)hexylloxylethoxy)methyllphenyllurea acetate

LCMS

RT =2.38 min, ES +ve 567 (MH)".

Example 62
30 3-[(2-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}lamino)-

hexylloxylethoxymethyi]-N-methylbenzenesulfonamide compound with (2E})-but-2-

enedioic acid {(2:1)

LCMS

RT = 2.25min, ES +ve 511 (MH)".



Example 54 4-((1
R)-2-{(6-(2-{(2-Fluoro-6-(trifluoronethvl)benzvl | oxvE&Eabruary, 3008 - noy-1-
25 hydroxyet hyl) - 2- (hydroxynet hvl ) phenol LCM5S RT = 2.65nm n, ES +ve 504

(MH)'. Exanple 55 2-(Hvdroxvnethvl)-4-((1

R) - 1- hydroxv-2-{(6-(2-{[3-(trifluoromet hoxy)benzvll- 30 ox

et hoxy) hexyl | am no} et hyl ) phenol acetate LCM5S RT = 2.89m n, ES +ve 502
(MH)'. Exanple 56 2-(Hvdroxvrethvl)-4-{(1

R) - 1- hydr oxv-2- F(6-{2-[ (2-net hyl -1, 1' - bi phenyl - 3- 35

yl ) met hoxyl et hoxv} hexyl ) am nol et hyl } phen@8 2 February, 2006 77 LCMS RT =
2.89mn, ES +ve 508 (MH)'. Exanple 57 31(2, 3-D hydroi m dazof 2. 1- bl f

| . 31t hi azol -6-yl methyl )ami nol -N-{3-f(2-{f6-({(2R)-2- 5

hydr oxy- 2- f Exaropledv - 3- (hydr oxynet hyl ) phenyl | et hyl } am no) hexyl | oxy} et hoxv)
g;%: Lpgg“bﬁ FET S 7 So‘?2(r&h%«brok@iﬁhﬁirroxwﬁetﬁﬁ)dﬁbﬂvne‘ﬁ%l}*"e 690 (MY’
R) - 2- Hvdr ox@Tino '

am no) hexy!l &&ng (}Lﬁfdhmhv)g btnyi bﬁapéla}_@ n )car bonyl I am no} phenyl ) benzam de
§§: Eg g?ISNglj' EE le 59 N-(3-{f 3-f (2-{f 6- 2
R) 2- gdrox'v S%-PHV”HF'&%/S (4 §98 Miret ﬁ\r/r}) )ep henyl(l e% hyl(§ 15 (2 (e

am no) hexyl | oxv} et hoxy) net hyl | phenyl } am no) car bonvl | am no} phenyl ) t hi ophene-
2- car boxankgsm M = 2 80 mn, ES +ve 677 (MH)'. Exanple 60 20
N(1,1'-Bip ,

(hydroxyrret - : u 0
RT =3. 20 mammEﬁ)ehwoﬁ\aStthH‘Methvl]phenvt} N‘-phenvlurea acetate

10

D 1-({2-](5-Bromopentyl)oxyjethoxy}methyl}-3-nitrcbenzene
The title compound was prepared by a procedure similar to that described in exampie
21 ii). LCMS RT = 3.42min

15 i) (5R})-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-3-(5-{2-[(3-nitrobenzyl}oxy]
ethoxy}pentyl}-1,3-oxazolidin-2-one
The title compound was prepared by a procedure similar fo that described in example
21 iii). LCMS RT = 3.46min

20 i) (5R)-3-(5-{2-](3-Amincobenzyl}oxylethoxylpentyl)-5-(2,2-dimethyi-4H-1,3-benzodioxin-
6-yl)-1,3-oxazolidin-2-cne
The title compound was prepared by a procedure similar to that described in example
21iv). LCMS RT = 3.13min

25 iv) N-(3-{[2-({5-[(5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yh-2-oxo-1,3-oxazolidin-3-
yilpentylloxy)ethoxymethyliphenyl)-N'-phenylurea
The title compound was prepared by a procedure similar to that described in example
21v). LCMS RT = 3.58min

30 v) N-[3-({2-[(5-{[(2R)-2-(2.2-Dimethyl-4H-1,3-benzodioxin-6-vl}-2-hydroxyethyl]
aminojpentyloxylethoxylmethyl}phenyl]-N-phenylurea
The title compound was prepared by a procedure similar to that described in example 1
xii). LCMS RT = 2.79min




Exampl e 61 25 o
N- ( 3- Ami nophenyl ) - N - {3-f (2-{f6- ({( 2R) - 2- hvdr oxv- 2- f 2Tehmary, 2008, 4 .y
met hyl ) phenvl | et hyl } am no) hexyl | oxy} et hoxy) met hyl | phenyl }urea acetate LCVS

RT =2.38 mn, ES +ve 567 (MH)'. Exanple 62 30

3-f(2-{f6-({(2R)-2-Hvdr oxv- 2-f4-hvdroxv-3- (hydroxynet hyl ) phenyl | et hyl } am no
) - hexyl | oxy} et hoxv) net hyi | - N- met hyl benzenesul f onam de conpound with
(2E)-but-2- enedioic acid (2:1) LCM5S RT = 2.25mn, ES +ve 511 (MH)'. 2
February, 2006 78 Exanple 63 N-{3-f (2-{f6-({(2R)-2-Hyd

r oxv- 2- f 4- hydr oxv- 3- (hyd roxynethvl )pheriag | et hyl } -

am no) hexyl | oxy} et hoxy) net hyl | phenvl }-3-f (thien-2-yl sul fonyl

) am nol benzam de corrpound with (2E)-but-2-enedioic acid (2:1) 5 LCM5S RT =
mn, 2.72ES +ve 698 (MVH)'. Exanple 64 N-{3-f

(2-{f ;3 ({(ZFD&&&@{M&MIA—meﬁB dw?mmmhmm‘ahﬂ%h% }

am no) penty Vi phenyl urea acet ate

1- ({2-f (5- Baﬁ( 'R Ty -Bhenylrea acetd®. The title conpound

was pr epar edhbyitle cpnmoenﬂ:was sprefpalrm‘ by a ptdmtiumﬂarhedhatrdeembml iR exarhpliel 1) .

LCMS = 3, 4 mn
(5R) - 55( 2, 228y et hiE%RI"Szﬁgﬁ%(ﬁ o&‘fens-?’é-(w_i)- 3-(5-(2-f(3-nitrobenzyl) oxvl
et hoxy} pentyl )-1, 3-oxazol idin-2-one The title conpound was prepared by a

procedure si that described in exanple 21 iii). LCM5S RT = 3.46m n
Iets Ebile 2

(5R) - 3- (5- {N{%[&-Aﬁq(ﬁzﬁbﬁ%wmmww H%Piud Roxy e thtydiokyraethl) Bhetiviiethidy | - 4H 1, 3- benz

odi oxi n- 6-% 2o tIe rofel ounq was prepared by a

procedure SEMHTar loripronoyinfiettiylipheny PHANCUTER G | oMs RT = 3.13mi n
10

i) 3-[(3-Nitrobenzyl)oxylpropan-1-ol
The title compound was prepared by a procedure similar to that described in example
211). TSP +ve 229 (MH)"

15 i) 1-{{3-[(5-Bromopentyl)oxylpropoxytmethyl}-3-nitrobenzene
The title compound was prepared by a procedure similar to that described in example
21 ii}. LCMS RT = 3.80min

iii} {(5R)-5-(2.2-Dimethyl-4H-1,3-benzodioxin-6-yi}-3-(5-{3-I(3-nitrobenzyl)oxy]

20 propoxy}pentyl}-1,3-oxazolidin-2-one
The title compound was prepared by a procedure similar to that described in example
21 iit) LCMS RT = 3.57min

iv) (6R)-3-(5-{3-[(3-Aminobenzyl)oxyipropoxylpentyl)-5-(2,2-dimethyl-4H-1,3-

25 benzodioxin-6-yl)-1,3-oxazolidin-2-one '
The title compound was prepared by a procedure similar to that described in example
21iv). LCMS RT = 3.21min '

V) N-(3HI3-({5-[{6R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-ox0-1,3-oxazolidin-3-
30 yllpentylloxy)propoxylmethyliphenyl)-A'-phenylurea

The title compound was prepared by a procedure similar to that described in example
21 v). LCMS RT = 3.62min




25 iv
N (3-{f2-({5-[(5R) - 5- (2, 2-Di met hvl - 44 1, 3- benzodi oxi - Eepruary. 2006y 3.oxaz0
l'idin-3- yl]pentyl}oxy)ethoxyl met hyl } phenyl) - M phenvliurea The title
conpound was prepared by a procedure simlar to that described in exanple
21 v). LCVM5S RT = 3.58mn 30 y
N-f3-((2-F(5-{[(2R)-2-(2, 2-Di net hvl - 4H 1, 3- benzodi oxi n- 6-vl ) - 2- hydr oxyet hvl
| am no}pentyl )oxyl et hoxy}nethyl)phenvl|-Mphenvliurea The title conpound
was prepared by a procedure simlar to that described in exanple 1 xii).
LCMS RT = 2. 79m n 2 February, 2006 79 vi 80
N-{3-1(2-{f5- ({(2R) 2- Hvdroxv 2-f 4- hvdr oxv- 3- (hydroxynet hyl ) phenyl | et hyl}
amno)pentyll . M envlureaaetate The title
conpound wa : iy}
S xiii). LGﬁﬁlrﬁﬁIFpathI)éb&mrﬁpoﬁﬁneihﬁ);ﬁ@avl(-%herﬁm&@| e 65 I\F{3 f
(3- {f5({(2lﬁ1i (ﬁf4 hvdr oxv grox é%f@hen |l et hvl}
ani no) pent yI'M"§ V?ﬁ%’ﬁf}% W@?H{ﬁgaﬁfgp&?}’ W& lﬁré &egtribeddn example 1
3-f(3-Nitrokinzyl ) oOMPRIPAROUMII The title conpound was prepared by a
procedyre simlar to that described in exanple 21 i). TSP +ve 229 (MH)' 15
i1 1-({3-f(5-Bronopentvl)oxyl propoxv}nethyl)-3-nitrobenzene The title
ggnpoimdLg%g_)mwﬁsqmomm - 2R AR ORLD-P1-Bydfbtyas- (Warcsmfetrdmaﬁémﬁnemn exanpl e

ii = mn 111l
(5R) - 5- (2, 220 OROXK Ll - (3-ni trobenzvl ) oxvl
20 propoxy} pRatyé borhpBwﬂ:Kﬁ@@bre@hféd?om roEB@urte@%u%rQ@ﬂWd@&rW@é lrpéﬁ?ﬂrﬁléd by

a procedure sinila S | nple 21 iii) LCMS RT = 3.57m n
iy (5R)-3-(§ik3. f(gch(?%l hg e%g@m %*p’ﬁ&%@i@‘?'p&entyn 5- (2, 2- di met hyl - 4H 1, 3-
25 bengodi oxi n-6-vl)-1. 3- OvaO|IdIn 2-one The title conpound was prepared
by a procedgre simlar to that described in exanple

xample 66

N-{3-1(2-{I7-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyliphenyllethyl}
amino)heptylloxylethoxymethyllphenyil-N'-phenylurea acetate

15 i) 1-({2-[(7-Bromoheptyl)oxylethoxy}tmethyl)-3-nitrobenzene |
The title compound was prepared by a procedure similar to that described in example
21 ii). LCMS RT = 3.83min

i) (5R)-5-(2,2-Dimethyl-4H-1.3-benzodioxin-6-yl)-3-(7-{2-[(3-nitrobenzyl)oxy]

20 ethoxylhepivi)-1,3-oxazolidin-2-one
The title compound was prepared by a procedure similar to that described in example
217 iii). LCMS RT = 3.67min

i) (SR)-3-(7-{2-[(3-Aminobenzyl)oxylethoxytheptyh-5-(2, 2-dimethyl-4H-1,3-benzodioxin-
25 6-yl)-1,3-oxazolidin-2-one

The title compound was prepared by a procedure similar to that described in example
21 iv). LCMS RT = 3.40min

iv) N-(3-{[2-({7-[(5R)-5-(2,2-Dimethyl-4 H-1,3-benzodioxin-6-vi}-2-oxo-1.3-oxazolidin-3-
30 yllheptylloxy)ethoxylmethyl}phenvl)}-A-phenviurea

The fitle compound was prepared by a procedure similar to that described in example

21 v), LCMS RT = 3.74min




21 iv). LCMS RT = 3.21 min yZ

N (3-{f3-({5-f(5R)-5-(2.2-Di nethvl - 44 1. 3- benzodi oxi ®Bebyuary, 20067 3_oxazo
lidin-3- 30 yllpentyl}oxv)propoxyl nmet hyl } phenyl ) - M phenvl urea The title
conpound was prepared by a procedure simlar to that described in exanple
21 v). LCVMS RT = 3.62m n 2 February, 2006 80 vi)

N-f3-({3-f(5-{f(2R)-2-(2, 2-Di net hvl - 4H 1, 3- benzodi oxi n- 6-yl ) - 2- hvdr oxvet hvl
| am no}pentvl )oxyl propoxy}nethyl )phenvll|-Mphenvlurea The title
conpound was prepared by a procedure simlar to that described in exanple 1
Xii). LCMS RT = 2.94mn 5 vili 81

N-{3-f(3-{f5-({(2R) - 2- Hvdroxv 244- hydr oxy- 3- (hydr oxynet hvl ) phenvl | et hvl }

am no) pentyl l.p h )] h | tateTetltIe
conmpound was*g s =3 exanmple 1
Xiii). LCMSaRlTnG#hé’mﬁlﬁtmvl'ethcﬁﬁ}mwtﬁvlﬁﬁ@n(rlNN)-DhélrﬂmEg@rrpI e 66 N—{3 i

i o) hept vITE108 CORBRYIFERAPISPOTRE 3 PSR Lo Hik apaioed T Slmpler

(7- Bronohepkii)l ) oxy ILEM®RV}=NEDMyin) - 3- ni t robenzene The title conpound was
prepar%d by a procedure simlar to that described in exanple 21 ii). LCMB

RT = 3783mn ii
(5R)-5-(2, Z_DNFEB hSZl{F74(|ff__)_|PH’mﬁa>ad2 M)-hsrdfﬁxwfﬁlhvﬂfdx?/wg_!mﬂenzvl ) oxvl

20 et hoxv} hept i e co pound was prepared by a
procedure sFHT= GREIOKY S tr— *'- 2C8EE)  LCMB RT = 3.67m n

i( i ) ( {Th? Zlﬂe compound was prepaEed bﬁ.f a procedurer)lmllar (to that gescnbﬁd I|n example 1b
SR)-3-(7-{2 3-A Zy, 0X 5-(2, 2-di et hyl - 4H- 1. 3- benz
odi oxi n- VI gb&%bgi 04%%’1%' EBOHE%HZ t] e conpound was prepared by a
procediﬂre 5| mlar to that described in exanple 21 iv). LCM5S RT = 3.40m n

Example 67
N-(B-{[({3-[(2-{[5-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl}phenyl]

ethyllamino)pentylioxy}ethoxy)methyilphenyllamino)carbonyllamino}phenyl

nicotinamide acetate

15
i) N-(3-{[2-({5-[{5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxo-1,3-oxazolidin-3-
vllpentylloxy)ethoxylmethyllphenyh)-N'-(3-nitrophenyl)urea
The title compound was prepared by a procedure similar to that described in example
21 v) using 3-nitrophenyl isocyanate and purified using Biotage eluting with DCM-MeQOH
20 (50:1). LCMS RT = 3.67min

i) N~(3-Aminophenyh-N'-(3-{[2-({5-[(5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxo-
1,3-oxazolidin-3-vllpentyl}oxy}ethoxylmethyi}phenyhurea

The title compound was prepared by a procedure similar to that described in example

25 21 iv). LCMS RT = 3.22min

i) N-[3-([(3-{[2-({5-[(58R}-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxo-1,.3-
oxazolidin-3-yilpentylloxy)ethoxylmethyliphenyl)aminolcarbonyilamino)

phenvylinicotinamide
30 The title compound was prepared by a procedure similar to that described in example
21 vii). LCMS RT = 3.38min




i v
N-(3-{f2-({7-f(5R)-5-(2, 2-Di net hvl - 44 1. 3- benzodi oxi re.Eebruary, 20061 3_.y5,0
lidin-3- 30 yllheptvl}oxv)ethoxvl net hyl } phenvl | -Wphenvlurea The title
conpound was prepared by a procedure simlar to that described in exanple
21 v). LCVMS RT = 3.74m n 2 February, 2006 81 |
N-f3-({2-f(7-{f(2R)-2-(2. 2-Di net hvl - 4H 1. 3- benzodi oxi n- 6- vl ) - 2- hydr oxyet hyl
| amino}heptyl )oxylethoxy}nethyl )phenyll-Nphenvlurea The title
conpound was prepared by a procedure simlar to that described in exanple 1
Xii). LCMS RT = 2.91 min 5 vii 82
N-{3-f(2-{f7- ({(2R) 2 Hydroxy 2-f4- hydroxy 3 (hydr oxynet hvl ) phenyl | et hyl }
amno)heptyll X |l yl tate The title
conmpound wallf Dzabed in exanmple 1
Xiii). RIrox Blami i ‘ el
(2-{f5-({(2R).- 2+ Hvdr.oxv-2-f 4- hydroxy 3- (hvdroxyrrethyl)phenyll
et hyl }am no%%%@—ﬁ@@%hoxy) met hyl | phenyl } am no) car bonyl | am no} phenyl )
Rli- E:gt :c ngrri( ?Hfh?mgé @bgrpﬂ:gndwgs prepared by a proc%dure similar to that dlescnzbed in ei(ample

- - L - O- et nzo Xl N 0XO0 Xazo
5 Gine 5 g1 71 SOn TS ATBE A Paepn TG b prRAiae Aok st S ARl
titl eI conpoHtmiﬁmfaQuefm.ermlirﬁmb% .@. (})188@&[00{831 )S melcgﬂhettm?:bmtgodmcasn@.d in
exanpl e ni t rophenyl isocyanate and purified using Biotage

BRI BT 3 et '

eluting wt (50:1). LCVMS RT = 3.67mn ii
N- ( 3- Am nophenyl ) - M ( 3- {f2 ({5- [(5R) 5-(2. 2-di net hyl - 4H 1, 3- benzodi oxi n- 6-v

i e compoliiids ﬁgﬂ?—ﬂ%@!@ﬁ% Pl SR Bl B hDSRE D2
exanpi@ 25 @hyliamhino gth8x &m libheényl}amino)carbonyl]laminolphenyl

[\I— [ 3-({f(3:r{;i1égﬁn(a{n efgcet te5 (2. 2-Di net hvl -4H 1. 3- benzodi oxi n-6-vl)-2-o0xo0-1.3

The title compound was prepared by a procedure similar to that described in example
21 viii) LCMS RT = 2.45min, ES +ve 658 (MH)" ‘

15 Example 68
N-(3-{[({3-[(3-{[5-{{{2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenvi]

ethyl}lamino)pentylloxy}propoxy)methvilphenyllamino)carbonyllaminolphenylnicotinami

de acetate

20 i) N-(3-{[3-({5-[(5R)-5-(2,2-Dimethyl|-4 H-1,3-benzodioxin-§-yl )—2-oxo-1 3-oxazolidin-3-
yllpentylloxyipropoxylmethyilphenyl}-A'-(3-nitrophenyliurea
The title compound was prepared by a procedure similar to that described in example
21v). LCMS RT = 3.75min

25 i) N-(3-Aminophenyl)-N'-{3-{[3-({5-[(5R)-5-(2.2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxo-
1,3-oxazolidin-3-yllpentylloxy)propoxylmethyliphenylurea
The title compound was prepared by a procedure similar to that described in example
2tiv). LCMSRT =3.31min

30 iii) N-[3-({[(3-{[3-({5-[(ER)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-0x0-1,3-
oxazolidin-3-ylipentylloxy)propoxylmethyliphenyi)amino]carbonyl}amino)

phenyllnicotinamide




oxazolidi n-3-vll pentyl}oxy)ethoxyl nethyl}phenvl)a m nol carbonvl } am no)
phenvl | ni cotinanide 30 The title conpound was preparéﬂEEQE§E§L399§ure
simlar to that described in exanple 21 vii). LCM5S RT = 3.38mn 2
February, 2006 82 iv

N{3-f({f3-({2-F(5-{f(2R)-2-(2.2-D nethyl -4H 1, 3- benzodi oxi n- 6-vl ) - 2-

hydr oxvet hyl | am no} pent vl ) oxyl et hoxv} net hvl | phenyi | am no} car bonyl )a m nol
phenyl } ni cotinam de The title conpound was prepared by a procedure simlar
to that described in exanple 5 21 vii). It was purified using Prep. TLC
(silica, 1Immthick, 20x20cm) eluting w tig3DCM EtOH : aqueous ammpnia S. G
0.880 (100:8:1) to yield the title conpound (83ng). LCVS RT = 2.73m n vv)

10 ot hy! ) amt 672 FOUPPESY PE SRR PhA FBHENYY FITHER() Lt BB RGTOoE P K57y

ni cot i nam de1 sitet aLeMBRTtH 3. 4emimonpound was prepared by a procedure simlar
to that described in exanple 21 viii) LCMS RT = 2.45m n, ES +ve 658 (MH)'

15 Exanple 68 N-(3-{f ({3-f (3-{f 5-({(2R)-2-Hyd roxv-2-f4-hyd roxy-3-(hyd
roxvnet hvl)_pNhser({rwd{is-nsaunm papi2 rwhwu%Hlm&wg pihyl | phenyl}a

m no) car bon .
3 b9n| 5;! lagl%glgh@,ygn!gx azo

N-(3-{F3-({ \ . A

lidin-3- yli)_t_;m_gl }oxy) propoxyl rret hyI }phenyl ) - W(3 ni trophenyl )urea The
Ea;(;lmejl gorrpo.H_rlldﬂ}Na @;Ep paJ_wgs ?\é‘?ﬂ ﬁgog Cfealdpurg)(% IremS||m ilar Eoothtart]gescn eg r|r|1 ggadm;l)lg
N-(3- Am nopireﬁy)l ) - DEM3-RT 3-A §0mih( 5R) - 5- ( 2, 2- di net hyl - 4H 1, 3- benzodi oxi n- 6-y
| )-2-o0xo0- 1, 3-oxazolidin-3-vllpentvl}oxy)propoxyl net hvl } phenyl )urea The
title conpound was prepared by a procedure simlar to that described in
exanpl@® 2 1v)iN3-{[USNE- ({2 R BHydfoRy-304-hivdroxy-3-(hydroxymethyl)phenyl]

N 13- ({1 (3 étm}a% )]})gntlxz\/?loxv}lgropoxv?'mgﬁ\vl%/henvlv-mlno)ca %%1(\)/ an%)fﬁbﬁhen%{r%éo%bgéf)- 1.3
de acstate
The fitle compound was prepared by a procedure similar to that described in example 1

xiii). LCMS RT = 2.51min, ES +ve 672 (MH)"

15

Example 69
N-(3A[({3-[{3-{[7-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl}phenyl}

ethyl}amino)heptyiloxylpropoxymethyllphenyllaming)carbonyllamino}phenyl)

nicotinamide acetate

20
i} N-G3H{[3-({7-](5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-0x0-1,3-oxazolidin-3-
yllheptyiloxy)propoxy]methyllphenyl}-N'-(3-nitrophenyl)urea
The title compound was prepared by a procedure similar to that described in example
21 v). LCMS RT = 3.84min

25
i) N-(3-Aminophenyl}-N'-(3-{[3-({7-[(5R)-5-(2.2-dimethyl-4H-1,3-benzodioxin-6-yi)-2-0xo-
1.3-oxazolidin-3-yllheptylloxyropoxylmethyliphenyliurea
The title compound was prepared by a procedure similar to that described in example
21 iv). LCMS RT = 3.44min ’

30
i N-[3-({I{3-{[3-({7{(5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl}-2-0x0-1,3-
oxazolidin-3-yltheptyl}oxy)propoxylmethyliphenyhaminolcarbonyllamino)

phenylinicotinamide




oxazolid in-3-yll pentyl}oxv)propoxvl nmet hyl } phenvl ) am nol car bonél Eam’ no)
phenyl | ni coti nam de 2 February, 2006 83 The title co 2 pared by
a procedure simlar to that described in exanple 21 vii). LCMB RT =
3.46mn iv

N{3-FT({f3-({3-F(5-{f(2R)-2-(2, 2-D net hvl -4H 1. 3- benzodi oxi n-6-vl)-2 5

hydr oxyet hyl | am no} pent vl ) oxyl propoxy} net hyl ) phenyl | am no} car bonvl ) am nol ph
enyl}nic otinamde The title conpound was prepared by a procedure simlar
to that described in exanple 21 viii) LCVMS RT = 2.80m n 10 yj
N(3-{f((3-FT(3-{f5-({(2R) - 2- Hvdr oxv- 2-f 48dvdr oxv- 3- (hydr oxymet hyl ) phenyl |

et hyl }am no) pent yl | oxy} propoxv) net hyl |

e IR OB D SR R S

conpound was prepare ure’si'm

Xiii). LCVS2RYii)= ZLSMSTRFEFIES?mMe 672 (MH)' 15 Exanple 69 N (3-{f({3-f
(3-{f7-({(2R) - 2- Hvdr oxv- 2-f 4- hvdr oxv- 3- (hydr oxynet hyl ) phenyl |

et hyl } am no) hept vl | oxv} propoxv) nmet hyl | phenyl } am no) car bonvl | am no} phenyl )
ni cot i nam div) A8t HIR({2NTHI(2R)-2-(2.2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-

N (3 Th3- (U ded bRl alrindtrdBeTRbObranbimati BRE AR el bétiafinifhdny X 2
I di n-3- vyl Ept Vi FOXY ] DT ODOKY etV ohe v =N = oD o t—Fhe

title conpOM@ prepared by a procedure simlar to that described in

exanpl e [
N (30 A nopich e EXp i e PokBefect e arocesure Sy fo gt foBed SO GRS 6.- v
| ) - 2- oxo- 12’8wm)xazbeM$| RT 3-2/83rhiept vl } oxy) pr opoxyl net hyl } phenyl )urea The
title conpound was prepared by a procedure simlar to that described in
exanple 21 iv). LCMS RT = 3.44mn

10 v} N-(3-{I({3-[(3-{[7-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethylphenyl]

ethyltamino}heptyiloxylpropoxy)methyliphenyllamino)carbonyllaminolphenyl)nicotinami

de acetate
The title compound was prepared by a procedure similar to that described in example 1

Xiii). LCMS RT = 2.58min, ES +ve 686 (MH)"

15

Example 70
N-{3-[(2-{[5-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethytiphenyllethyl}

amino)pentylloxylethoxymethyl[phenylimethanesulfonamide acetfate

20 i) N-(3-{[2-({5-[(5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-y!)-2-oxo-1,3-oxazolidin-3-
yllpentyltoxylethoxyimethyliphenyl)methanesulfonamide
A solution of (5R)-3-(5-{2-[(3-aminobenzyl)oxy]ethoxy}pentyl)-5-(2,2-dimethyl-4H-1,3-
benzodioxin-6-yl)-1,3-oxazolidin-2-one (52mg) in pyridine (4mil) was treated with
methanesulfonyl chloride (13mg) at 20°C for 3h. The mixture was quenched with sat.
25 aqueous sodium bicarbonate (20mi) and partitioned with DCM. The organic layer was
dried (Na,S0O,) and the solvent was removed in vacuo. The residue was purified using
SPE eluting with DCM then EtOAc-PE (3:1). The selected fractions were evaporated in
vacuo to yield the title compound (39mg).
LCMS RT = 3.29min

30
i) N-[3-({2-[(5-{[(2R)-2-(2 2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-hydroxyethyl]
aminopentyoxylethoxylmethyl)phenyllmethanesulfonamide




30 iii

N-f3-({f(3-{f3-({7-f(5R)-5-(2.2-Di methvl - 4H 1. 3- benz&HPrpary, 20065 5.1 3
- oxazolidi n-3-vllheptvl}oxv)propoxvl nethyl}phenvl)a m nol carbonvl}am no)
phenyl i ni cotinam de 2 February, 2006 84 The title conpound was prepared by
a procedure simlar to that described in exanple 21 vii). LCMS RT =
3.57mn iv

N{3-F({f3-({3-F(7-{[(2R)-2- (2. 2-Di net hvl - 4H 1. 3- benzodi oxi n-6-vl)-2 5

hydr oxyet hyl | am no} hept vl ) oxyl propoxy} et hyl ) phenyl | am no} car bonyl ) am nol ph
enyl}nic otinamde The title conpound wg$ prepared by a procedure simlar
to that described in exanple 21 viii). LCMS RT = 2.83mn 10 yj

N (3-{[({3-(3-4f7-(f(2R dr oxy-2-f4- h dr ox roxviet hvl ) phenyl |
et hyl }ani no%%f!{’%?’g&%ﬁ%%&%ﬁﬁﬂy |9 PSR W}Sgﬁ#%é?é?s‘awbﬁam CHSi

no} phenyl ) nxii)cot i NnAGMS RE =a2:63raine The titl e conpound was prepared by a
procedure simlar to that described in exanple 1 xiii). LCM5S RT = 2.58m n,
ES +ve 686 (MH) " 15 Exanple 70 N-{3-[(2-{f5-({(2R)-2-Hydroxy-2-14-hyd
roxy- 3- ( hydWHbﬁbth}M—hvdroxv 3-(hydroxymethyl)phenyllethyl}

am no)gentyl | O e hanes| Ifon m de acetate 20 !)
N-(3-{T2- ({5 R

: SHEBUFHEESE) - 2- ox0- 1. 3- 0xazo
I :c dl( n- 5% yI(Tlp?ﬁﬂg[/J(:r}m;xqorﬂt»gwpﬂemh%y}a)b@ngdiuré m:{ajartem?t ﬁemgbbdmhélmmilum on
0 5R) - 3- (5:{2 o} et ty 5-(2, 2-di met hyl - 4H 1, 3-
benzodi oxi M8 yI ) - ﬁC@'@Jgﬁ ?%T'h égJ'H%q?ﬁ’hgﬁni n pyridine (4ml) was treated
with nethanesul fonyl chloride (13ng) at 20C for 3h. The m xture was

guenched w th sa]t 25 aqueous sodi um bi carbonate (20m ) and partitioned
wi th DCM i c |ayer was dri ed (Na2SO4) and the solvent was renoved

i n vatuo. THE3{(@HH(ERYESHEIrokY-2 DR 3- nteth hah [fet then
Et OAc- PE (3:1). Th? sel.ected fr ons wene eva oratde l [ VACUO to yield
- oxv)me v phenvi}me hanésulfonamide acetate

the title

i} 1-({3-1(6-Bromopentyl)oxy]propoxyimethyl}-3-nitrobenzene

The title compound was prepared by a procédure similar {o that described in example
15 24 ii). LCMS RT = 3.80min

i} (6R)-5-(2.2-Dimethyl-4H-1,3-benzodioxin-6-yl)-3-(5-{3-[{3-nitrobenzyl}oxy]
propoxyipentyl)-1,3-oxazolidin-2-one

The title compound was prepared by a procedure similar to that described in example
20 21 iii). LCMS RT = 3.57min

i) (5R)-3-(5-{2-[(3-Aminobenzyl)oxylethoxylpentyl)-5-(2,2-dimethyl-4H-1,3-benzodioxin-
6-vl)-1,3-oxazolidin-2-one

The title compound was prepared by a procedure similar to that described in example
25 21iv). LCMSRT=3.21min

iv) N-(3-{I3-({5-[(5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl}-2-0x0-1,3-oxazolidin-3-
vilpentylloxy)propoxylmethyliphenylimethanesulfonamide Y

The fitle compound was prepared by a procedure similar to that described in example
30 70 i) purified using Biotage eluting with EtOAc-PE (3:1).
LCMS RT = 3.26min



LCMB RT = 3.29min 30 ii

N-f3-({2-f(5-{f(2R)-2-(2.2-Di nethvl - 44 1. 3- benzodi ox?FeRruary 2006 et hyl
| am no}pentyl )oxylethoxv}nethyl)phenyll nethanes ulfonam de 2 February,
2006 85 The title conpound was prepared by a procedure simlar to that
described in exanple 1 xii). LCMS RT = 2.53mn iii)
N-{3-f(2-{f5-({(2R)-2-Hvdroxv-2-f4-hvdroxv-3-(hvdroxynet hyl ) phenvl | et hvl }

5 am no) pent vl | oxy} et hoxv) et hyl | phenyl } met hanesul f onam de acetate The
title conpound was prepared by a procedure simlar to that described in
exanple 1 xiii). LCM5 RT = 2.12m n, ES 88e 497 (MH)' Exanple 71 10
N-{3-f(3-{f5- ({(2R) 2- Hvdroxv 2-f4- hvdroxv 3- (hydroxynet hyl ) phenyl | et hyl }
am no) pentv]J g f anam e, acetate 11-(f3-f
( 5- Br onppen A -Gyl &% onpound was

pr epar ed byeiavlﬂamoenbnntyl)sxmrbaoxvt}meﬂnlva@haﬂﬁﬂmembaebulfnn@mm!epI e 15 24 ii).
LCVMB RT = 0

5(R)-5-(2, 2- %Wé"t ﬁ?f?p%idwa? RER3EHiR,A Rogedirs signiasta that dascribed SRS dxvi
pr opoxy} pentiyl ) - 1, LOM&RE 6l2.81imin- 2- one The titl e conpound was prepared by a
proce %re simlar to that described in exanple 20 21 iii). LCMS RT =
3.57mn iii

(5R) - 3- (5- {_}N({M(Bnﬁmqtm?)wlﬂmmt[hmx Bi(HydreBmitnd)ptie 4H- 1. 3- benz
odi oxi n- 6- . 3: 0xa oI|d I,n- A itleicorrlrf)"o nd as prepared by a
procedur e P ek Sodsh Luv e ) HEELOMB RT = 3.21
mniv The t:ﬂe compound was prepared by a procedure similar to that described in example 1

N-(3-{f3- ({5 f(5R) t.hvl - 4H 1, 3- benzodi oxi n- 6-vl ) - 2- oxo- 1. 3- oxazo
lidin-3- yI'f'8 entyll}@g %Slrz ?oé@ /et hyl } phenyl ) net hanesul f onami de The title

conpolthd was prepared by a procedure simlar to that described in exanple
30 70 i) pullélfied Esing Biotage eluting with EtQAc-PE (3:1). LCMS RT =
3. 26m n Example 7¢

I,. ] ; op

N-{3-[(2H{[7-({(2 R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyl}
aminojheptylloxylethoxyimethyllphenylimethanesulfonamide acetate

15 i) N-(3-{[2-({7-[(5R)-5-(2. 2-Dimethvl-4H-1.3-benzodioxin-6-yl)-2-o0x0-1, 3-oxazelidin-3-
yllheptylloxy)ethoxylmethyl}phenylimethanesulionamide
The title compound was prepared by a procedure similar to that described in example
70 i) LCMS RT = 3.48min

20 i) N-[3-({2-[(7-{[(2R)-2-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-hydroxyethyl]
aminotheptyhoxylethoxylmethyliphenylimethanesulfonamide
The fitfe compound was prepared by a procedure similar to that described in example 1
xii). LCMS RT = 2.68min

25 i) N-{3-[{2-{[7-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyi)phenyllethyl}
aminoheptylloxylethoxy)methyllphenylimethanesulfonamide acetate
The title compound was prepared by a procedure similar to that described in example 1
Xiii}. LCMS RT = 2.28min, £S +ve 525 (MH)"

30 Example 73 _
N-{3-[{2-{[6-({{2R)-2-Hydroxy-2-[4-hydroxy-3-(hyvdroxymethyl)phenyllethyf}

amino Yhexyiloxylethoxy)methyllphenylibenzenesulfonamide acetate
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N-f3-({3-F(5-{f(2R)-2-(2,2-Di met hvl - 4H 1. 3- benzodi ox REEIRarYs2008,

et hyll am no}pentyl )oxylp ropoxy}nethyl )phenyl| nethanesul fonam de The
title conpound was prepared by a procedure simlar to that described in
exanple 1 xii). LCMS RT = 2.57min 5 vi
N-{3-f(3-{f5-({(2R)-2-Hvdroxv-2-f4-hvdroxv-3-(hydroxynet hvl ) phenvi | et hyl }
am no) pent yl | oxy} propoxy) net hyl | phenvl } met hanesul f onam de acetate The title
conpound was prepared by a procedure simlar to that described in exanple 1
Xiii). LCMS RT = 2.20mi n 10 Exanple 72 NI&3-[(2-{f

7- ({(2R) - 2- Hvdr oxv- 2- f 4- hvdr oxv- 3- (hydr oxynet hyl ) phenyl | et hyl }

a0 5P B A R OO A T RARBRI L AT U505 Bl fidi

met hyl - 4H 1 yBhe)s 2}
vl | heptyl }o l.} I T I und
was pr epar eiII%%Q%I‘I&e III% SP‘I%I?I%I v bage é@?%‘i"ﬁa& el SRR
LCMS RT = 3708)Tuarngcbenzeblesulfonyl chlorlde and purlfled using SPE and elutlng with DCM-

N-f 3- (§2- f(&ﬁ%@[étﬁﬁ.‘xg‘f WRJF-SSE?HﬁIOd' oxi n-6-vl)-2-hydroxyet hyl

| am no} he phenyl I anesu | fonam de The title
conpound was prepared by a procedure simlar to that described in exanple 1

Xii). LCVB |
N{3-f(2-{f ‘ ) nyIIethyI}
am no) hept y bmfizhaemm‘uhémndamcdtataacet ate The title

|_\

Xiil) “”E@“ﬁ*ﬁ*}*’ﬁe" %5@30‘% %fgéggﬁfﬁ I.ﬁ&éd’ﬁ%%g bl Bl SRSl Qo iR ©
6- ({ ( 2R - 2- ¥} dTheoprpdstjwhshpudified vsiBy GEXE2 cantrydyeteiyting)vittHEOH thea tRIOH)2M
am no) hexyl L axyh el A6 IR 5Y HHBNEQNNGIE NG SeH doRBAML AR oRRBh AR rariféPr uary.

2006
purified using SPE eluting with DCM then varying ratios of DCM-EtOH-aqueous
ammonia S.G. 0.880. The selected fractions were evaporated in vacuo to yield the

freebase. This was dissolved in AcOH (4ml) then azeotroped with MeOH (3x8ml) to

15 yield the title compound (214mg). LCMS RT = 2.50min, ES +ve 573 (MH)"
Example 74
4-{(1R)-2-{[6-(2-{[3-(Dimethylamino)benzylloxylethoxylhexyllamino}-1-hydroxyethyl)-2-
(hydroxymethyphenol

20

i) (5R}-3-[6-(2{[3-(Dimethylamino)benzylloxy}ethoxy)hexvi]-5-(2, 2-dimethyl-4H-1,3-
benzodioxin-6-vl)-1,3-oxazolidin-2-one
A solution of 3-dimethylaminobenzyl alcoho! (641mg) in DMF (3ml) under nitrogen was
treated with sodium hydride (220mg, 60% in oil) and the mixture stirred at 20° for 15
25 min. A solution of 2-({6-[(6R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl}-2-oxo-1,3-
oxazolidin-3-yllhexyl}oxy)ethyl methanesulfonate (2.00g) in DMF (5ml) was added and
the mixture was stirred at 20° for 21 h. Phosphate buffer solution (15ml, pH6.5) was
added, the mixture stirred for 15 min and then extracted with EtOAc. The combined
organic layers were washed with water, dried (Na,S0,) and the solvent evaporated in
30 vacuo. The residue was purified by Biotage (40g). Elution with EtOAc - PE (1:2) gave
the fitle compound (2.125g). LCMS RT = 3.47 min.
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N (3-{f2- ((6-[(5R)-5-(2,2-Di nethyl - 4H 1, 3- benzodi oxi #-Eebauarg. 2006, 3. oxaz0
l'idin-3- yllhexyl}oxv)ethoxyl net hyl}phenyl)benzenesul fonam de The title
conpound was prepared by a procedure simlar to that described in exanple
70 i) using benzenesulfonyl chloride and purified using SPE and el uting
with DCM 5 MeOH (300:1) then at 100:1. LCMS RT = 3.51 mn ii

N (3-f(2-{f6-(f(2R)-2-Hydroxy-2-f4-hydroxy-3-(hydroxvnet hvl) phenyl | et hyl }
am no) hexyl | oxy} et hoxv) net hyl | phenyl } benzenesul f onam de acetate The title
compound was prepared by a procedure sim88r to that described in exanple 1
10 xii). The product was purlfled using SCX-2 cartridge el utlng wth EtOH

t hen EtC]—I-2I : .
evaporati on STHg ‘ v

rati os of D@&&M@m@uﬁethmmtnm a S G 0. 880 The sel ect ed fractlons wer e

evapor at ed b ) n

Camy then A02dRP SRttt Resbiorsl B PG shulth e Mt Rei B eedﬂgé‘ﬁwgle
(214ny) . LCN/Bi)HICMSRB@rﬂIBﬁmES +ve 573 (M—I) Exarrpl e 74 4-((1

R) - 2- (£6- (2- {f 3- (D net hyl am no) benzyl | oxv} et hoxv) hexvl | am no} - 1- hvdr oxvet hy
| )-2- (hydroxynet hyl)phenol 20 1(5 R)-3-[6-(24f 3-(D nethylam

no) benzyl | ojiy #€{ R8¢ ﬂlw—ﬂm(d'mmglamidb)bﬂet\hlwkv}éthoxwﬁexvllamino}-1-hvdroxvethyi)-
benzodi oxi n56c vl ) |i di n-2-one A solution of 3-dinmethyl am nobenzyl
al cohol (64 under nitrogen was treated wth sodium

hydri de (22Uhe fit/éGetnpnund Was gnepatrénk byriamw«:emm sintilzd tathaR des@ibed 5n ERBmplen. A

luti f,2n 1,3-b di -6-yl)-2- -1,3
2gago: ?gi (I’)l- %’a')')F f’ﬁga(/'lgfoxy;éﬁ”f/lég m{nenane uﬁ?onat ee?goolog;(l |nn DK/F)(SWE;(OWas

added1@nd the mixture was stirred at 20 for 21 h. Phosphate buffer

sol ution (1é .5) was added, the mxture stirred for 15 mn and then
extracted . The conbined organic layers were washed with water,
dried (thS@ﬂgjﬁhﬂgﬁhﬁ&ﬂgﬂmmmﬂJé%a@oxaﬁed in 30 vacuo. The residue was
purified byh | / g ngave the title
conpound (

y(

trlmethvlbenzen aminium acetate compound with acetic acnd (1:1)

15
i) Benzyi 6-(2-{[3-(dimethylamino}benzylloxylethoxy)hexvil(2R}-2-(2 2-dimethyl-4H-1.3-
benzodioxin-6-yh)-2-hydroxyethyllcarbamate
A solution of (1R)-2-{[6-(2-{[3-(dimethylamino)benzyljoxy}ethoxy)hexyflamino}-1-(2,2-
dimethyl-4H-1,3-benzodioxin-6-yl)ethanol (200mg) in dichloromethane (10ml) was

20 treated under nitrogen with diisopropylethylamine (0.09ml) followed by benzyl
chloroformate (0.099ml) and the mixture was stirred at 20° for 4 h. Saturated sodium |
bicarbonate solution was added and the mixture extracted with dichloromethane. The
extract was dried (Na,S0O,) and the solvent evaporated in vacuo. The residue was
purified by SPE (silica, 10g). Elution with dichloromethane - ethanol — 0.880 ammonia

25 (250:8:1) gave the title compound (220mg). LCMS RT = 3.87 min.

i} 3-{12-[(2R)-2-(2,2-Dimethyl-4H-1.3-benzodioxin-6-y)-2-hydroxyethyl]-13-o0x0-15-
phenyl-2.5, 14-trioxa-12-azapentadec-1-yl}-N,N,N-trimethylbenzenaminium iodide

A solution of benzyl 6-(2-{[3-(dimethylamino}benzyl]oxy}ethoxy)hexyl[(2R)-2-(2,2-

30 dimethyl-4H-1,3-benzodioxin-6-yl)-2-hydroxyethyl]lcarbamate (57 1mg) in DMF (9ml} was
treated with iopdomethane (0.09mi) and the mixture was stirred 20° for 16 h. The solvent
was evaporated in vacuo and the residue was purified by SPE (silica, 10g). Elution with
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(1R) - 2-{f6-(2-{f3-(Di n”ethyl ami no) benzyl | oxv} et hoxy) h&ZePargeR006 > >_ i e
thvl -4H 1, 3-benzodi oxi n-6-vl )ethanol The title conpound was prepared by a
procedure simlar to that described in Exanple [Ixii). LCM5S RT = 2.38 mn.
5iii 4-((1

R) - 2-{f 6-(2-{[ 3- (di nmet hyl am no) benzyl | oxy} et hoxv) hexyl | am no}-1I - hydr oxvet hy
| )- 2-(hyd roxynet hvl)phenol The title conmpound was prepared by a procedure
simlar to that described in Exanple Ixiii). LCMS RT = 2.17 mn, ES +ve
461 (MH)' 10 Example 75 3-f(2-{[6-({(2R8XL- Hydr oxy-2-[ 4-hydr oxv- 3-

(hydr oxynet hyl )phenylIethvl}antno)hexylony}ethoxy)nethyII-N N, N

trimet hyl be acetate h acetic ( nzyl
6- (2- {f3-( d%?@?‘ﬁﬁl 8)%58’??9?)?|(£§?f%ﬁ“ﬁ3§l?/f’fﬂ%ﬁ‘§f{"f‘{‘ﬁ' )(g‘géff'%) %Ci‘ff%é?hv?%kp 1,3
- benzodi oxmin.6- vI)-2 ‘hydr oxyet hyl | car bamate A solution of (1
R)-2-{[6-(2-{[3-(d|nethylantno)benzyl]oxy}ethoxy)hexyl]antno} 1- (2, 2-

di met hyl - 4H- |, 3- benzodi oxi n- 6-yl ) et hanol (200ng) in dichloromethane (10m)

was 20 tr edi) Bd{AIBLE2RI- (ma_imumylmmgasmzagmkmtmi-am ne (0.09m) followed

by bengyl c Irofr te i stlrred at 20 for 4
h. Sat Ur at ed=S6¢t E4 & AL nium jodide
extracted V\Atsbluﬁon bt m{tmmzhpmz 2Bneeth9u4mac1-be«maﬁmnea:lyli Naé}&@&)/emnh ghe

Too) Bl ot | B S phebi A Bt 2zetede et o ol ellerahasumo: 5. 1)
gave the ti rotldec(d)@&mghd e(l‘%hﬁhfg‘ﬁm!)u@‘ﬁrﬁfogenateﬂbvm M0%ipalladium on carbon

3-f12-f (2R aH- 1. 3 roxvet h 13- oxo
25 phenel 0548 fra T abPiEE hadTRRE BT GHifg dpdbé PlERF PRt it um
i odi d&0 A swdcubi Tme :B’sndmewwasl purlfled by mass directed autopreparative HPLC to give the title
6-(2-{[3-(d ) ethoxy)hexyl[(ZR) 2-(2,2 30
di et hyl - té"?%”@é’ﬂ?@ﬁ&%é ;éy‘% riDlS/droxyet hyl ] carbamate (571ng) in DWVF
(9mM) was treated with |odorrethane (0.09mM ) and the m xture was stirred 20
For 16 h. Thes R0l 6eRIoR)-2- Hydroxy-2-14-hydroxy-3-

{hydroxymethylphenyllethyl}aminolhexylloxylethoxymethyi]-N,N N-

15 trimethylbenzenaminium acetate compound with acetic acid {1:1)

The title compound was prepared by a procedure similar to that described in Example
1xiii). LCMS RT = 1.87 min, ES +ve 475 M"

Example 76
20 N-{4-[{2-{[6-({{Z2R)-2-Hydroxy-2-[4-hydroxy-3-

{hydroxymethyl)phenyllethyl}lamino)hexylloxylethoxyimethyllphenyl}-N'-phenylurea

acelate

i} (6R)-3-(6-{2-[{4-Bromobenzyloxylethoxythexyl)-5-(2.2-dimethyl-4H-1,3-benzodioxin-
25 6-yl)-1,3-oxazolidin-2-one

A solution of (5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-3-{6-[(2-

hydroxyethyl)oxylhexyl}-1,3-oxazolidin-2-one (2.00g) in DMF {(25ml) under nitrogen was

treated with sodium hydride (244mg, 60% in oil) and the mixture was stirred at 20° for

15 min. 4-Bromobenzyl bromide (1.40g) was added and the mixture was stirred at 20°

30 for 18 h. Phosphate buffer solution (50ml, pH6.5) and water (50m!) were added and the
mixture was extracted with EtOAc. The extract was washed with water, dried (N32$O4)
and the solvent evaporated in vacuo to give a residue. The residue was purified by



was evaporated in vacuo and the residue was purified bE SPE gs?l;béa 109) .
Elution wwth 2 February, 2006 89 nethanol - 0.880 a : ave the
title conpound (346ng). LCMS RT = 2.79 mn. iii

3-({2-T(6-{f(2R)-2-(2, 2-Di net hvl -4H 1. 3- benzodi oxi n-6-vl)-2 5

hydr oxvet hyl | am no} hexvl ) oxvl et hoxy} et hyl )-N, N, N-tri nmet hyl benzenam ni um

I odide A solution of

3-{12-[(2R)-2- (2, 2-di net hyl -4H 1, 3- benzodi oxi n-6-yl ) - 2- hydr oxyet hyl } - 13-
0x0- 15- phenyl -2, 5, 14-tri oxa- 12- azapent adec-1 -yl}-N, N,

N-trinmethyl benzenam ni um iodide (195nmg)@0i n et hanol (15nm ) was

hydr ogenat ed over 10% pal | adi um on carbon (194ng) for 5 h. The m'xture was

filtered thr ,n_10 va esi due
wes pur 11 off iy hRRp o Tt e Oty SRR Rl oe ol i Erofy T B
compound ( 7(r‘g)) gdveNte e cor@pdiBion{Rri25g LCMS RT = 3.77 min.
3-f(2-{[6-({(2R) - 2- Hvdr oxv- 2- 14- hvdr oxv-3 (hyd
roxvnet hvl ) phenyl | et hyl } am no) hexyl | oxy} et hoxy) rret hyl1-N. N.N- 15
trinmet hyl be_lz(éﬁa-ﬁf(ﬁjm@nm dik1 6 mmw(wvﬁt Hfd-acid (1:1) The title

I J Q_t ‘%rj bed i n Exanpl e

ghexyl -one
N-{4-[ ( 2- {[ﬁ-r(u{d(uﬁR):f ;ihllbkhdnﬂﬁyaaat@té-(hmtdg})xaeemm-ﬂmbts(dlphenyiphosphmo) 1,1-
roxymet hyl ) @HF r"ﬁ/tl'lyl% g@’mé)aarﬂd c'?a% um cgrl)onaﬁg }(g,‘t m )S)Quqe rtnP}%ogé% ené’ !rt}.'ated wﬂﬁe”y' u

rea acetat
(5R) - 3- ( 6- { Bldehd-(Bsrolabe hartgphrepdret indneg {hE6ml) Jollowé@ b adomtibh pf (GRF3H632benzo

e I 3 Rt SR AP e - R P porgoionn 1.0
hydr ok§ et hydraarldit@orie}(1 008} oxamehe (10mIR-Thaastifréd ODdIreiwasDidaté¢omO0 *dorder
L 095" e RS b Y el SRR e i 1 g,
added and tinixture xtasifidensas T filiratedvad e2poBied brvat8o land Emeplldae @uibifid myr
ot ract od wiTamepEieny oREs g oo ATy SR L e oGy (HOAL RS
and t he sol(3et)igaee theoitiataadtponnd é890mg)ol GMBdRTa=r467 chire. The resi due was
puri f1’§d by
iii) (5R)-3-(6-{2-[{(4-Aminobenzyl)oxylethoxythexyl)-5-(2,2-dimethyl-4/-1,3-benzodioxin-
6-vl)-1,3-oxazolidin-2-one
A solution of (5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl}-3-{6-[2-({4-
[(diphenylmethylene)amino]benzyl}oxy)ethoxylhexyl}-1,3-oxazolidin-2-one (860mg) in
20 MeOH (13ml) was treated ‘with sodium acetate {255mg) followed by hydroxylamine
hydrochloride (162mg) and the mixture was stirred at 20° for 0.5 h. Phosphate buffer
solution (30mi, pH6.5) was added and the mixture was exiracted with EtOAc. The
combined extracts were dried (Na,S0,) and the solvent evaporated in vacuo. The
residue was purified by SPE (silica, 10g). Elution with EtOAc - cyclohexane (1:1) then
25 {4:1) gave the fitle compound (321mg). LCMS RT = 3.18 min.

iv} N-(4-{{2-({6-[(5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl}-2-0x0-1,3-oxazolidin-3-

yllhexyltoxy)ethoxylmethyliphenyl}-N'-phenylurea

A solution of (5R)-3-(6-{2-[(4-aminobenzyl)oxylethoxythexyl)-5-(2,2-dimethyl-4H-1,3- -
30 benzodioxin-6-yl)-1,3-oxazolidin-2-one (150mg) in dichloromethane (5m!) under

nitrogen was treated with phenyl isocyanate (0.07ml) and the mixture stirred at 20° for 5

h. Isopropyl alcohol (5ml) was added and the solution was stirred for a further 18 h. The

solvent was evaporated /n vacuo and the residue purified by SPE (silica, 10g). Elution




2 February, 2006 90 chromat ography on flash silica geé Fg 4! Onm di;@@ter
colum). Elution with EtQAc - PE (1:1) gave the titl . 1259) .
LCMS RT = 3.77 min. ii

(5R)-5-(2, 2-Di et hyl -4H 1, 3- benzodi oxi n-6-vl )-3-{6-f2-(f4 5

f (di phenyl net hyl ene) am nol benzvl } oxy) et hoxyl hexyl } -1, 3- oxazol i di n- 2-one A
m xture of palladium (l1) acetate (40ng),

racem c- 2, 2' - bi s(di phenyl phosphi no)-1,1'- bi napht hyl (166ng) and cesium
carbonate (811 ng) under nitrogen was treated with toluene (15nml) and
benzophenone inine (0.36nm) foll owed by a%bolution of (5R)-3-(6-{2-

[ (4-bronobenzyl ) oxy] et hoxy) hexyl ) -5- (2, 2-di net hyl -4H 1, 3- benzodi oxi n-6-yl) -
1,3 10 oxaz dx M S
neat od to 108 o eig RoRGERRbT) hen L RCTele B due bbby AL H R
(25m) was Suddd @ild the mixture was filtered. The fiItrate was evapor at ed
I n vacuo and the residue purified by chronmatography on flash silica gel
(30mm di anet er coI urm) Elution with EtOAc - PE (3: 2% gave the title

conmpound (8% -2(22®imathigl-4 nzodioxin-6-yl)-2-

(5R) - 34 6- { Zvifo didxet hyl - 4H 1, 3- benzo
di oxi n- 6-y[)~-

(5R)-5-(2, 2- Bpﬁﬂﬁwnmnnq WESHEARAE BXisnPBCedyre Sinigr [t gt 4lescribed in Example
[ (di phenyl rrqtq yi_@mg)mrg)ég)m‘};yl } oxy) et hoxy] hexyl }-1, 3- oxazol i di n-2- one

(860mg) in OH (13ml) was treated with sodi um acet ate (255ng) foll owed
by hydr oxyl am ne hydrochl oride (162ng) and the m xture was stirred at 20
for 0.5 h. Bhes ehUbREL_ IV tg th Iy, pH6.5) was added and the

m xt ure was extracted w ned extracts ver e drled

( Na2sd@) ; | xyleh fltobienvik Niraky ¢di ed by

SPE (si Ilcaace’ltgg) EI utlon vmth Et QAc - cyclohexane (1 1) then 25 (4:1)
gave the titlre conmpound (321 ng). LCMS RT = 3.18 min.

N- (4-{f 2- ({ 6b¢ {ErRyampeunchway prspa@rﬂhmmogemawam thaiede,sbplbezilomamp& oxazo
l'idin-3- yl§hexyeh@ur etngxu; ﬁh c}“ﬂj‘e}) -phenvliurea A solution of
(5R) - 3-(6-{2-[(4-am nobenzyl ) oxy] et hoxy xyl)-5-(2,2-dinethyl-4H1,3 30
benzodi oxi n-6-yl ) -1, 3-oxazol i di n-2-one (150nmg) in dichl oronet hane (5ml)
under qg5ni tr@ﬂeﬁﬂ%lé’?? treated with phenyl isocyanate (0.07ml) and the m xture

stirred at
4-((R)-2-{6-[2-(2 6-Dichlorobenzyloxy)-ethoxy]-hexylamino}-1-hydroxyethyl}-2-

hydroxymethy!l-phenol

1) 2-(2,6-Dichlorobenzyloxy)ethano!
20 Sodium methoxide (104.4g, 1.93mol) was added portionwise to ethylene glycol (3.74L)

under Ny, keeping the tempet'ature below 35°C. After 1-2 h, 2,6-dichlorobenzylbromide
(400g, 1.67mol) was added and the mixture heated to 55-60°C for 1 h. On cooling to
20°C water (2.14L) was added and the mixture extracted with ethyl acetate (2.14L).
The agqueous layer was separated and extracted twice with ethyl acetate (2.14L, 1.28L).

25 The combined organic extracts were washed with water (2.14L) then evaporated to
dryness to afford a colourless oil (371.8g) — LC RT = 4min. This may be
chromatographed on silica (Biotage) eluting with 10% ethyl acetate in 60/80 petrol to
afford the title compound.

30 'H NMR (500MHz, CDC) 5 7.33 (d, 2H, J=8.2Hz), 7.20 (t, 1H, J=8.2Hz), 4.83 (s, 2H),
3.75 (m, 2H), 3.68 (m, 2H), 2.18 (t, 1H, J=6.3Hz)

i} 2-[2-(6-Bromo-hexyloxy)-ethoxymethyll-1.3-dichloro-benzene




h. Isopropyl alcohol (5nl) was added and the solution was stirred for a
further 18 h. The solvent was evaporated in vacuo a a purified
by SPE (silica, 1 0g). Elution 2 February, 2006 91 with Et OAc - cycl ohexane
(3:7) then Et OAc gave the title conpound (159ng). LCMS RT = 3.68 min. v-)
N-f4-(f2-f(6-ff(2R) -2-(2.2-Di methyl-4H 1, 3-benzodi oxi n-6-vl)-2 5

hydr oxyet hyl | am no} hexyl ) oxyl et hoxv} net hyl ) phenvl | - N - phenvlurea The title
conmpound was prepared by a procedure simlar to that described in Exanple

I xii). LCMB RT = 3.68 mn. vi N (4-f(24f6-(((2R)-2-Hydroxy-2-f4-hydroxy-3
10 92

(hydr oxynet hvl ) phenyl | et hyl } am no) hexyl | oxy} et hoxy) net hyl | phenyl } - N - phenvl
urea acetate The title conmpound was prepared by a procedure simlar to

t hat descri 5@% aq Naing1.89L), 2+(2io-dichi@uBerdyloxy Rtbahahi{473. %5, +6editivmhohbkdrie 15
Exampl e 77 0

4- ((R) - 2- (6539, Sgapnd retrabutylammonium bromide (341, Smai%).in ’"}tolfe"e H80NER 1) -

2- hydr oxvnBeef o Rbref°Cafop 8¢20 B- @%ﬁp@lmbwﬁ@m(ﬁﬁ@mlétmnf@ uepg ( bhwere

met hoxi de (é@éedﬁlg Thb SRk mead@&aemétetrom Yfutb @%?&?’!‘Q’Igj e back

(3.74L under t er at u C. 1

6! i Bl or GRETA BEGIHE™ oy ThE SINIS INenS SIUGOS e MEShE Aice Wit ed
to 55-60C fwatet (B.2LInthea odviapgraten to?ﬂ@nwa.*. ®n aéZothdgL)avawataddémeaexbesha 6-

m xture ext hyl t e

separ at ed aﬁ c?L'rac{.'gd‘?ats Péé"eoq’gmgt% gté%?ae;déﬁmatee% EILé?%ithfgL ﬁlt@@%ﬁlﬁje
combi ned or@r@ﬁuet ehxemaiegeaphed @nw&@hé%g/@ptagwhteéuﬂngzwmzﬁ_/} ethyéac@af@pomatreu to

dryness to @(ﬁ/ﬁ@rtgg%ectﬁ!e%)ék@rﬁﬁo&}dssﬁéé%ﬁﬂb RT kG dRfin= 4mi n. This may be
chr ompogr aphed on silica (Biotage) eltting wth 10% ethyl acetate in 60/80

petrol to afford theztltlcla_“corrpoulnd 30 "H NMR 52020M-|z hCDCI3) 8 7.33 (d,

2H, J=8. 2HzHji} (A3 #-2H), 3.68 (m
2H), 2.18 (benzbt, ki -o'xbzohdm 2-one
2-12-(6-Br Oggtassﬁér% ted—%utoilde (4.38q, 3gmmof) w?éscgdggcli (t)ctg sgllejtrl]gneof (bR)-5-(2,2-
dimethyl-4H-1,3-benzodioxin-6-yl)-1,3-oxazolidin-2-one (8.3g, 39mmol) in anhydrous
15 DMF (100mL} under N, and the reaction stirred for 1 h at ambient temperature. A
solution of 2-[2-(6-bromo-hexyloxy)-ethoxymethyl]-1,3-dichloro-benzene {15g, 39mmol)
in anhydrous DMF (25mL} was added and the reaction aliowed to stir at ambient
temperature for 20 h. The reaction mixture was poured into icefwater (350mL) and
extracted with ethyl acetate (300mL). The organic layer was separated then washed
20 successively with water/saturated brine (250mL/25mL), water/brine (25mL/10mL) and
finally brine (150mL), before drying over sodium sulfate. The solution was concentrated
to dryness under vacuum to afford the title compound as an oil (21.6g) — LC RT =
6.8min.

25 iv) (R)-2-{6-[2-(2 6-Dichlorobenzyioxy)-ethoxy]-hexylamino}-1-(2,2-dimethyl-4H-

benzo[1,3]dioxin-6-yl}-ethanol
The title compound was prepared by a procedure similar to that described in Example 4

(ii).

30 (v) 4-((R)-2-{6-[2-(2,6-Dichlorobenzyloxy)-ethoxy]-hexvlamino}-1-hydroxyethyl)-2-

hydroxymethyl-phenol

1N HCi (295mL) was added to a solution of (R)-2-{6-[2-(2,6-dichlorobenzyloxy)-ethoxy}-
hexylamino}-1-(2,2-dimethyl-4H-benzo[1,3]dioxin-6-yl)-ethanol (52g, 0.098mol} in
ethanol (312mL), and the reaction stirred at ambient temperature for 1.5 h. Saturated




2 February, 2006 92 50% aq NaOH (1.89L), 2-(2,6-dichloraobenzyl oxy)ethanol
(473.29), 1,6-di bronphexane (2.44kg, 5eq) and tetra%ﬁ%d&brom’ de
(34.1g, 5nmol % in toluene (1.89L) was heated to 55-60C for 8-20 h. On
cooling water (558nL) and toluene (558nL) were added. The aqueous phase
was separated and diluted with water (1L) then back 5 extracted with
toluene (1.1 Q The conbined toluene extracts were washed twice with water
(2.2L), then evaporated to dryness on a rotary evaporator. The excess 1, 6-
di br onohexane was renoved using a w ped fil mevaporator, and the resulting
crude product chronatographed on silicag¥®kg Biotage), eluting with 5%
ethyl acetate in petrol 60/80, to give the title conpound (503.2g) - LCRT
= 7.0mn. 10 iii),. , .

(R -3-{6-( 2.5?5*9%?%%}%%@868%9% (RROMLavRs AFred iRlgyed By gishisrometapng, {S0RmL)
benzo( 1. 31diToriaquéeyd fayerveasadepd rate®amn extradtddamith furthéedichibrotrexhathe (6808,

39mmol ) wasadded,.to a solution of (5R)-5-(2 2- . .

it ot gl - apT e SoRBlBeraRn Shrs wehd WhBad ffivatesine mbgure 0umhigPLY.,
apﬂt;ydr ous 1B1e|al\é?«abdzmed.)T@@eﬁuﬂ%?)dr&fwrdmo@mmcsm sitiead(800¢, Biotugt)
anbieng te ature. A .sol ution L .

2" 25 (8- br oRbuRe Wif a5 SBRBARE Ao Vgl by (LI k iR dre o )
i n anhydr ousoryburtasrh) oSS .y dddC RITG- 4 hmir.eaction all owed to stir at
anbient tenperature for 20 h. The reaction m xture was poured into

I ce/water (350nmL) and extracted with ethyl acetate (300nmiL). The organic

| | aeetal :
(Bontzsnt) AL MR MBS oot U 7oy 2 B by S Sl
dryi ng over6.8édd.utH,SJeBizh 4.9, 20}, dt Toiedwal, dx8it difiliz)t 484 (3, @HIr 38 &, under
vacuup t o adfiphdtd e 2H)!4.65 GOPMONBUIRS, 287 9dd, 1H23=F1, 8.748, BPoTdg bri8m n. 25

1y
(R) - 2- { 6- (212 5453701 BP8HBNZN) 367 (e thidx 4 fBxd)ani no} - 1- (2. 2- di net hvl - 44
benzol |, 31di oxi n-6-yl)-ethanol The title conpound was prepared by a
procedure simlar to that described in Exanple 4 (ii). 30 (v)
4- ((R) - 2-{ 6E£a?n|l§l&7@' Di chl or obenzvl oxv) - et hoxvl - hexyl am no} - 1- hydr oxvet hyl ) -
2- hy1droxyma vV 40 enol ) ]

5 Salts of 4-((R)-2-{6-[2-(2 6-Dichlorobenzyloxy)-ethoxy]-hexylamino}-1-hydroxyethyl)-2-

hydroxymethyl-phenol

i) Triphenylacetate salt
Triphenylacetic acid {1.81g, 1eq) was added to a solution of 4-((R)-2-{6-[2-(2,6-

20 dichlorobenzyloxy)-ethoxyl-hexylamino}-1-hydroxyethyl)-2-hydroxymethyl-phenol
(3.28g) in ethanol (20mL} and the mixture heated to 80°C to obtain a solution. The
mixture was aliowed to cool to ambient temperature, and the resulting product filtered,
washed with a little ethanol, then dried in vacuo at 50°C to afford the title compound as
a white crystalline solid (4.3g). m.pt. (DSC) 131.9-134.2°C.

25 The XRPD pattern of this product is shown in Figure 1.

i) a-Phenylcinnamate salt
a-Phenylcinnamic acid (0.249g) was added to a solution of 4-((R)-2-{6-[2-(2,6-
dichlorobenzyloxy)-ethoxy]-hexylamino}-1-hydroxyethyl)-2-hydroxymethyl-phenol

30 (0.54g) in isopropanol (5mL). The solution was seeded with product and allowed to stir

at ambient temperature for 20 h. The product was filtered, washed with a little
isopropanol, then dried in vacuo at 50°C to afford the title compound as a crystalline
white solid (0.56g). m.pt. (DSC) 116.1-117.9°C.

The XRPD pattern of this product is shown in Figure 2.



IN HCl (295nL) was added to a solution of
(R -2-.{6-[2-(2, 6-di chl or obenzyl oxy) - et hoxy] - 2 February, 2006

hexyl am no} - 1- (2, 2- di met hyl - 4H benzo[ 1, 3] di oxi n-6-yl) - et hanol (52g,
0.099np1) in ethanol (312nL), and the reaction stirred at anbient
tenperature for 1.5 h. Saturated 2 February, 2006 93 sodi um bi carbonate
solution (500n.) was added foll owed by dichloronethane (500m.). The
aqueous | ayer was separated and extracted with further dichl oronethane
(500mL). The conbined organic solutions were washed with water/brine

m xture (500nJ100mM), then evaporated. ®Bde residue (50g) was

chromat ographed on silica (800g, Biotage) 5 eluting with a

di chl or onet hane/ et hanol / anmoni a m xture (50/8/ 1), to afford the title
conmpound as an oil (35.2g) - LCRT = 4.1 mn. "HNW (300MHz, MeOHd4) 5
7.47 (m 2Hj) INGHtioate g4, 7. 19 (dd, 1H, J=8.3, 2.3Hz), 6.84 (d, 1 H,

(m 10 20, 3t stad @é%%m@ﬁa «33ed o sollfieoiiffraip izl 1 7

8. 7Hz), 2. 7gichigmbeNkyloxy)-ettxy}-hekytiaino)- BhgdotyethyBks-hydrogangthyl-phihol 1. 44 (m
4 Ex |
4 (R 320y L5 ek T s P R YRR S TORGRHRGet ny ) -

2- hvdr oxynetlbtjsn wheakdwet tﬁraopllmmwly acembleet teaiperaluepineright fcstirifer 2061 dThe

G chl oF obendRaRyTE et yasBy MhRAIBR o i i bHo s 595G Wechp! - phen
ol (3.289) comp&irtedsod sdl@iqm‘tb?}iwpi leso) o4.4u08. Reated to 80C to obtain a

solution. The _mxture was al to cool to anbient tenperature, and the
resul ting pfeRIGEPDpatiegy althis Rradycd i shown im Figufe e et hanol, then dried in
vacuoq@t 50C to afford the title conpound as a white crystal line solid
(4.39). mply ﬁmdééiésgnl34 2C. 25 The XRPD pattern of this product is

shown in Fi &ure envl ci nnamat e salt a-Phenyl cinnam ¢ acid (0.249Q)
was added t )d\ﬂ%raﬂeu@ P@ﬁ (%flSQlwwd@{tea[sglt(t@n of 4-(RP2-{B-12-(2.6-
di chl or Oben&b!ﬁl%lbbnﬂﬁl&k? ihbtaﬁxmé | -11h &yethyl)-z-hydroxymethyl ghenol

I- eno 30 4g) i n"i sopropa The

roxyet hyl) - drox
sol ution weé- 43‘% B/bi (ﬁlmlg)ra@ddbe r&&nﬂmgsuw@amwmﬂ to §9°Cénﬂileewsultmg

t enpefgt ur &diRfon4fhshilohBE 16 £S5 Lidwiy RSarhbibABEAHeratRs ARE 1M folbtiftdr 2bh! $he
product was filtered, washed with MIBK, then dried in vacuo at 50°C to afford the titfe

compound as a solid (0.449).
The XRPD pattern of this product is shown in Figure 4.

20 Example 79
4-{(1R)-2-[(56-{2-[(2,6-Dichlorobenzyljoxylethoxy}pentyllamino]-1-hydroxyethyl}-2-

(hydroxymethyl)phenol acetate

i) 2-({2-[(5-Bromopentylioxylethoxylmethyl}-1,3-dichlorobenzene

25 Prepared from 2-[(2,6-dichlorobenzyl)oxylethanol using method described in
Example 77 ii)
LCMS RT=3.91min

i) {SR)-S-(S-{2-[(2,6-Dichlo'robenzvl)oxvlethoxv}pentvl)—s-(Z,Z—dimethvl-4H—1 3-
30 benzodioxin-6-yl)-1,3-oxazolidin-2-one

Prepared using method described in Example 21 iii)
LCMS RT=3.75min




| sopropanol, then dried in vacuo at 50C to afford thg %'!tle coiﬂﬁgnd as a
crystalline white solid (0.56g). mpt. (DSC) 116. 1- =G D
pattern of this product is shown in Figure 2. 2 February, 2006 94 iii

1- Napht hoate salt 1-Naphthoic acid (0.16g, 0.97mml) was added to a
solution of 4-((R-2-{6-[2-(2,6-

di chl or obenzyl oxy) - et hoxy] - hexyl am no} - 1- hydr oxyet hyl ) - 2- hydr oxynet hyl - phen
ol 5 (0.46g) in MBK (5nL) and the resulting suspension warned to 80C. The
resulting solution was allowed to cool slowy to anbient tenperature and
left to stir for 20h. The product was fphtered, washed with M BK, then
dried in vacuo at 50Cto afford the title conpound as a solid (0.499g).

m pt. (DSC)..91.

310iv(F&j PHPDRR
sol ution Ofbérz@élﬁkmﬁh{llﬁeﬂ[\é}dZ 6 d| ch

I orobenzyl et hox xyl,am no drooxyet hyl ) - 2- hydr oxynet hyl - phenol
(0.48g) in l\%é rﬁ&rgﬁ@oﬁﬁgsq@ghllr{ F’rﬁ%{"glﬁx' p&hsi on warmed to 80C. The
resul ting UGSIVISCR‘L#BDTmWas allowed to cool slowy to anbient tenperature
and left to stir for 20h. The product was filtered, washed with M BK, then
dried in vacuo at 50C to afford the title conpound as a solid (0.44g). The
XRPD pat t eriv) £4(1RMo(Ff25(1216Didttors benay | oxyldthepyise rdvl ) ariindiXiagairexyéthvll-B( 1

R -2-f(5-{2:][ (2, 6-Di G Ih%r obecnﬁéé) oxvl et hoxv} pentyl ) am nol - 1- hydr oxyet hyl } - 2
(‘hydr oxy [

2- ({ 2- f ( 5- Brrepanpdnising)metiibe ibsrxibedrit Bydmpld 1346igi chl or obenzene 25 Prepared
fro

77 |

' ml)2 [ngvé%&%gjlj %r nﬁﬁﬁ%&gﬁﬁ,ejﬂaar}]%l S(W-ﬂ* nmet hod described in Exanple
(5R) -1 (5-{2-f (2. 6-Di chl orobenzvl ) oxvl et hoxv} pentyl)-5-(2, 2-di methyl -4H1, 3

- 30 benzoch%,l 5 §0V|) 1, 3-oxazol i di n- 2- one

4-({1R)-2-{[6-(2-{[3-(Cvclopentylsulfonyllbenzylloxylethoxy)hexyllamino)-1-
hydroxyethyl)-2-(hydroxymethyl)phenol acetate

15 i) Tert-butyl{[3-(cyclopentylthio)benzyljoxyldimethylsitane
Tert-butyl[(3-iodobenzyhoxy]ldimethylsilane (W08513095) (1.44q) in dry 1-methyl-2-
pyrrolidone (15ml) and triethylamine {4ml) was stirred at room temperature under

nitrogen. 1-1'Bis(diphenylphosphino)ferrocene (110mg) and
tris(dibenzylideneacetone)dipalladium(0) (258mg) were added and the mixture was

20 stirred for 15min. Cyclopentyl mercaptan (0.42g) was then added, and the reaction
mixture stirred at 60°C for 2h. The reaction mixture was cooled to room temperature,
poured onto water and extracted with diethyl ether. The combined organic extracts
were dried (MgSQ,) and the solvent evaporated in vacuo. The residue was purified on
a 50g SPE, eluting with a stepped gradient of 10 to 100% dichloromethane-

25 cyclohexane to give the title compound (1.09g) LCMS RT= 4.67min

i) [3-(Cyclopentyithio)phenyllmethanol

A solution of tetrabutylammonium fluoride in THF {1M, 6ml) was added to a solution of

tert-butyl{[3-(cyclopentylthio)benzylloxy}dimethylsilane (1.09g) in dry THF (10ml). The
30 solution was stirred for 18h under nitrogen and the solvent was evaporated in vacuo.

The residue was partitioned between dichloromethane and water. The organic phase
was separated and washed with water. The organic phase was separated and the

solvent evaporated in vacuo. The residue was purified on a 10g silica SPE cartridge,



Prepared using nethod described in Exanple 21 iii) L smn 2
February, 2006 95 iii) (1 5 February, 2008

R)-2-[ (5-{2-f (2. 6-Di chl or obenzvl ) oxyl et hoxv} pent vl )am nol - 1- (2. 2- di et hyl -
H 1. 3- benzodi oxi n-6-vl)ethanol Prepared using nmethod described in Exanple
1 xii) LCMS RT=2.71 min 5iv) 4-{(1

R)-2-f(5-{2-f(2, 6-D chl orobenzvl) oxyl et hoxv}pentvl)am nol - 1- hydr oxyet hyl }-2
- (hydroxvnet hyl ) phenol acetate Prepared using nethod described in Exanple
1 xiii) LCMS RT=2.38m n ES+ve 472, 474 and 476 (MH)' 10 Exanple 80 4-((1
R)-2-{f6-(2-{f3-(Cycl opentyl sul fonyl)ben26l | oxy} et hoxy) hexyl | ani no} - 1-

hydr oxyet hyl ) - 2- (hydr oxynet hyl ) phenol acetate 15 i)

Tert - but yl { b

Tert-butyl [ ey ir GoRErihA R0, ERBETOEY proqnre o ghs

1- met hyl - Qyﬁfﬁdpﬂ@@fi@d(ol )) LeM$ R¥+8tImiham ne (4nl) was stirred at room
terrperature under nitrogen. 1-1'Bi s(di phenyl phosphi no)ferrocene (110ng)
and tris(dibenzyli deneacet one) di paI | adi un( 0) (258ng) wer e added and the

m xt ur e wasiip@ dithiglpe * 33

added,5 and ghe hB3mtd- -13""6)@28!50% Qtdged at 60C for 2h. The reactlon
mxture was e, poured onto water and extracted

with di et hyh selufien of [weycmmmuwmegmm@themn(aww) imgryeDMFi($am)Myse) and
th I t ,
e sol ventpieyahifad ﬁ'%atb g)é;ﬁ%k!&*uo ﬂ]%g&&ié 635% LHH rfnln%F’ahQi? 5@9‘3%&5’5

el uting V\nt%aste ent Iororre
cycl ohexanemixiirg ﬁvréed foe 1t'u 2HE- Koo a- E{lmem@bf}Hﬂ@veerrzpdloxlnﬁ-mh)ﬁ-¢xO)1 3-

f3-(Cvcl Opec%%MH Q)yﬁh%%bkﬂgfhk)ﬂﬂgﬂhgﬁeﬁf%%tb?@4§flntn‘?;; DU ATEDREHM

fluoride in T to a solut
tert-1utyl {a[ctgleg@ﬁdltb@mmtwtshrreq felBh| Porgihaterbuffeyissiutiom épH6L5)002p addeddry THE
(10m) . Théng the mixture extracted with ethyl acetate. The combined extracts were washed with

water and dried (MgSQ,), filtered, and evaporated in vacuo. The residue was purified
on a 10g silica SPE cartridge, eluting with 10% to 20% ethyl acetate- cyclohexane to
give the tifle compound (0.23g). LCMS RT= 4.08min.
15
iv) (5R)-3-[6-(2-{[3-(Cyclopentylsulfinyl)benzylloxylethoxy}hexyl]-5-(2,2-dimethyl-4H-1,3-
benzodioxin-6-yl}-1.3-oxazolidin-2-one
Sodium periodate (333mg) was added to a solution of (5R)-3-[6-(2-{[3-
(cyclopentylthio)benzyljoxylethoxythexyl]-5-(2, 2-dimethyi-4H-1,3-benzodioxin-6-yi)-1,3-
20 oxazolidin-2-one {230mg) in ethanol (12ml) and water (4ml). The mixture was stirred at
room temperature under nitrogen for 3h. and the ethanol evaporated in vacuo. The
aqueous phase was diluted with water and extracted with ethyl acetate. The combined
ethyl acetate extracts were dried (MgSO4) filtered, and evaporated in vacuo. The
residue was purified on a 10g silica SPE cartridge, eluting with a stepped gradient of
25 10% to 100% ethyl acetate- cyclohexane, to give the title compound (201mg). LCMS
RT=3.54min.

v) (8R)-3-[6-(2-{[ 3-(Cyclopentylsulfonyl)benzylloxylethoxy)hexyl]-5-(2,2-dimethyi-4H-
1,3-benzodioxin-6-yi}-1,3-oxazolidin-2-one

30 3-Chloroperbenzoic acid (60mg;57 %purity) was added to a solution of (1R)-2-{[6-(2-
{[3(5R)-3-[6-(2-{[3-(cyclopentylsulfinyl)benzyljoxy}ethoxy)hexyl]-5-(2,2-dimethyl-4H-1,3-
benzodioxin-6-yl)-1,3-oxazolidin-2-one (106mg) in dry DCM (5ml} stirring under nitrogen
at 0°C. The solution was allowed to warm up to room temperature and stirred for 2.5h.




30 solution was stirred for 18h under nitrogen and the sgl vent &s
evaporated in vacuo. The residue was partitioned bet ' t hane
and water. The organi ¢ phase was separated and washed with water. The
organi ¢ phase was separated and the solvent evaporated in vacuo. The
residue was purified on a 10g silica SPE cartridge, 2 February, 2006 96
eluting with a stepped gradient of 10%to 100% di chl oronet hane- cycl ohexane
to give the title conpound (0.65g). LCVMS RT= 3.3min iii)
(5R)-3-[6-(2-([3-(Cycl opentylthio)benzvl | oxv}ethoxv)hexvll-5-(2,2-di met hvl -
4H 1, 3- 5 benzodi oxi n-6-vl)-1, 3-oxazol i di%* 2-one A sol ution of

[ 3- (cycl opent yl t hi 0) phenyl ] net hanol (270ng) in dry DMF (10nil) under
nitrogen viasref8ale tbdue A9 GHERR i, BRIE BARREIHRR SutBefR! ©f
57ng) and the mxture stirre or Ih.

2- ({6-[ (5R) -BgqMs Rye) was $sparated anad wWashedbtivieswith 8qusous Bodivonsiiihite, dried

oxazol i di n- 'h?JE u ( r ( )
was t hen *10%%%%%#‘ d[)ﬁﬁéa %Gibt%tartgagt | rrgg'd#égf&i@ﬁ.&%ﬁg)s"ghgto g .'%Sﬁgcra é’ﬁ@-

sol uti on (pKertsygessintingadtt a sieppadrgradient of 28%ciot 10884 ettylwcetatet bydiotasanatoe.
The cogbi ned.: : | Y: d dried (MgSH), filtered,
and evg)gora%é\%&f'%%eégﬂagﬁé%%@ﬁgggd%h\gm%%?@???‘gd on a 10g silica SPE
cartridge, eluting with 10%to 20% et hyl acetate- cycl ohexane to give the
title conpowhdlRB2-A8¢?2 antyisui@swibenzifoiyiethoxylhexyllamino}-1-(2,2-
(5R)-3-[6- (&, nzvl | oxv} et hoxy) hexyl | - 5- (2. 2- di net
hvl - 4H 1. 3-%nf'ét - =1 -Yﬂgnla?l I di n-2-one Sodi um peri odate
(333ny) was Thelditlel compeurghivas prepared FIABRISRI-F-6-@AFX [ 3- :

1 T AN GO S

The mi xt ur e T\geexagolidin-gebnatbyraopnecedurp sinzilan tocthathdhscriled ineyyempfepdii. 3fthe and t he

th I i - : . | | t d
Xt act ed w Eteres Purfd dfa SEIE cafMUEC BRI AT Bl disiioblrdol®, o1 "
dried (MySCannfania @0£9;1)alodiiee/thpditfatceaipbma ddiMS Rhe 2.80esm.due was purified

on a 10g silica SPE cartridge, eluting wwth a stepped gradient of 25 10%to

100% et hyl acetate- cycl ohexane, to give the title conpound (201ng). LCMS
RT=3. 54 n. vii) 4-((1R)-2-{[6-(2-{[3-(Cyclopentylsulfonyl)benzylloxy}ethoxyhexyllamino}-1-

hydroxyethvi}-2-{hydroxymethyl)phenol acetate

The title compound was prepared from (1R)-2-{{6-(2-{[3-

(cyclopentylsulfonyl)benzyfloxy}ethoxy)hexyllamino}-1-(2,2-dimethyl-4H-1,3-

benzodioxin-6-yl)ethanol, by a procedure similar to that described in example 4iii.
20 LCMS RT= 2.41min. ES+ve 548 (M+H)"

Example 81
4-((1R)-2-{[6-(2-{[3-(Cyclopentylsulfinyl)benzylloxylethoxy)hexyllamino}-1-

hydroxyethyl)-2-(hydroxymethyl)phenol acetate

25
i) (1R)-2-{[6-(2-{[3-(Cyclopentyisulfinyl)benzylloxylethoxy)hexyilamino}-1-(2,2-dimethyl-
4H-1,3-benzodioxin-6-yl)ethanol
The title compound was prepared from (5R)-3-[6-(2-{[3~
{cyclopentylsulfinyl)benzyl]oxy}ethoxy)hexyl]-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-
30 1,3-oxazolidin-2-one (example 80iv) by a procedure similar to that described in example
4 iiy LCMS RT= 2.69min.

ii) 4-((1R)-2-{[6-(2-{[3-(Cyclopentylsulfinyl}benzyiloxy}lethoxy)hexyllamino}-1-
hydroxyethyl)-2-(hydroxymethyl)pheno! acetate




v)

(5R) - 3-[ 6- (2- (f3-(Cycl opentyl sul fonyl ) benzvl | oxv} et hdkFeReuany, 2006, 5_ i et
hvl - 4H 1, 3-benzodi 0) dn-6-vl)-1. 3-oxazol i di n-2-one 30 3- Chl oroper benzoi c
acid (60ng; 57%urity) was added to a solution of (1R)-2-{[6-(2-
{[3(5R)-3-[6-(2-{[3-(cyclopentyl sul finyl)benzyl]oxy}ethoxy)hexylj-5-(2,2-di
nmet hyl -4H 1, 3- benzodi oxi n-6-yl)-1, 3-oxazol i di n-2-one (106ngy) in dry DCM
(5mL) stirring under nitrogen at OC. The solution was allowed to warm up
to roomtenperature and stirred for 2.5h. 2 February, 2006 97 The reaction
m xture was quenched w th aqueous sodi um%il phite solution. The organic

| ayer was separated and washed tw ce with aqueous sodi um sul phite, dried
(MySO4) filt e i due was purified on a 5g
silica SPE @%ﬁ?’ﬁ%@%ﬁﬁﬁ?%ek%drﬁﬁ%g )pgg@ %‘3 di ent of 20%to 100% et hyl
acetate - c)(@YQBH@J@E’?%”&FUT)Bewﬂ@(ywboxm)mewllminpbIHﬁEZ(cmﬁﬁ!])(MHL-@MS RT=

3.68mn. vi)
R)-2-ff6-(2- t%e(l’%‘)d%?" i )SH}""?P'?Y?BB"\?FSJ%rgr?’zr('/'falré% LOPRSTOS AR A 1. (2. 2-
di net hyl - 4HLEMS BarzatinoRni BB eeddpdittaiol  The t|tIe conmpound was prepar ed
from (gR) -3-[6-(2-{[3 10

(cycl opent yl %ngi ) benzyl ] oxy} et hoxy) hexyl ] -5-(2, 2-di net hyl -4H 1, 3- benzod
i oxin-6-yl)-—1, zol i di n-2-one by a procedur e S|mlar to that described
in exanpl e 4:{(1RIAHG-(2- 3t {(ENeloperivithiobénayiioxtethostifexylaminottd hydesxgethwidr2wi t h

met hanol -
LCMS RT = V
R) - 2-{[ 6- (2 {[3 (Q/cl opentyl suI fonvl ) benzvl | oxv} et hoxv) hexvl | am no}- 1-

hydr oxget hyg)pﬁ? :;!)69(;9??(:%!‘%}é%%ggﬁﬁﬂ&enﬂ&@&ﬁ&ﬂﬁoﬂ}ﬁeﬁlIEJ'n%ocf Q’@%’&ﬂae‘fmﬁ%-

prepared f

(cycl opent yli ébenzadivxindnvijatiancy} et hoxy) hexyl ] ami no} - 1- (2, 2- di met hyl - 4H- 1, 3-

benzodi to that d bed
ol e af T e B e prBp BleB R S B a0 ) | "B ot e g1 a- (1
R)-2-ff6- (2(oyﬁlepewml@pemyubw}emmw)hewr&m2 dme}ﬂ&st!—ﬁbbw)ﬂrtemgzdadieoﬁm-ﬁqal)-ﬂ.a-

R o116 (SRR B bR R B B hbed hsgmmis it HEUSRTE (2,

di nret 9l - 3.18min

ii) 4-((1R)-2-{[6-{2-{]3-{Cyclopentylthio)benzylloxylethoxyhexyllamino}-1 -hydroxyethyl)-
2-(hydroxymethyl)phenol acetate

The title compound was prepared from (1R)-2-{[6-(2-{[3- .

20 {cyclopentylthio)benzyljoxy}ethoxy)hexyllamino}-1-(2,2-dimethyl-4H-1,3-benzodioxin-6-
yl)ethanol by a procedure similar to that described in example 4 iii). LCMS RT=
2.82min ES+ve m/z= 518 (M+H)*




4H 1, 3- benzodi oxi n-6-vl)ethanol The title conpound was GR, epar SI&rom
(5R)-3-[6-(2-{[3- tuary, 2006

(cycl opentyl sul finyl)benzyl]oxy}ethoxy)hexyl]-5-(2, 2-di nethyl -4H 1, 3- benzod
i oxin-6-yl)- 30 1, 3-oxazol i di n-2-one (exanple 80iv) by a procedure simlar
to that described in exanple 4 ii) LCM5 RT= 2.69mn. ii) 4-((1

R) -2-{[6-(2-ff 3-(Cvcl opentvlsulfinvl)benzvll oxv}ethoxy)hexvl|lam no}-1-

hydr oxyet hyl ) - 2- (hvdr oxvnet hvl ) phenol acetate 2 February, 2006 98 5 The
title conpound was prepared from (I R)-2-{[6-(2-{]3-

(cycl opentyl sul finyl)benzyl]oxy}ethoxy) h8 yl]am no}-1-(2, 2-di nethyl -4H-1, 3-
benzodi oxi n-6-yl ) et hanol by a procedure simlar to that described in

exanple 4 iii). LCVMS RT= 2. 43m n EStve 534 (M+H)' Exanple 82 4-((1

R) - 2-{[6 (ﬁd&&i@@&%ﬂﬁl—)ﬁ' ' I t hi 0) benzvl | oxv} et hoxy) hexvl | ani no} - 1- hydr oxyet
hyl)-2- (hydroxynet hyl)phenol acetate 10 i)

(1R)-2-{[6- f3- L enzvl | oxv}eth ylla 0}-1-(2
70 et hyl - g potSndeR fLBR Flmeal r?ﬁg)cnga%f i IR s

prepar ed frroaacditords {rérsfastdd ®ith the human beta 2 adrenoreceptor The cells were

(cycl c?ent ylmtzurba?e}cp\ﬁ f le]ag&"}fr* i @8&@ &g%hﬂcﬁ@r&gﬂl i6ii dg[ﬁ?ﬁ%ﬁt’%ﬁﬁé&%} wadenzodi oxi

n- 6- - oxazo escribed in
exarrpl e 4 ||nquce|c_id;y$0mpeunq$agmggm the ihpunag betar2 adrenoreceptor The beta 2 agonist
) { f 6- ( Qaf&rﬁty(é?)téét%ﬁibb}dhémgé BedeaYed wm‘eetalbmwbhmmblmangé inltighydr oxvet h
yl) - (hydr oxynet h Iphenol acetate The t e corg) yva Bl cPared )from
( 1 R)- 2 {1 grz{r@}/rftfaglcégc 0ss a melanophore monolayer (a conse uence of pigmentdispersal
(cycl opent yAttthé amﬂnenwta] DAYrEeablacythbh esybbandsng exdmps A-atidetd 82 hatHCL, 3- benz

odi ox et hano a procedure simlar to that described in exanple 4
iii). quovs‘él'l‘ze %IHLB(YESwe m z= 518 (M+H)' 2 February, 2006 99

Potency at human beta1 and beta3 adrenoceptors was determined in functional studies
using Chinese hamster ovary cells transfected with either the human beta1
adrenoceptor or the human beta3 adrenoceptor. Agonist activity was assessed by

15 measuring changes in intracellular cyclic AMP. For particularly preferred compounds of
the invention, selectivity for beta2 adrenoceptors over beta1 adrenoceptors was
typically 10 fold or greater. Selectivity for beta2 adrenoceptors over betad
adrenoceptors was typically 5 fold or greater.

20 The onset of action and duration of action in vitro was assessed on isolated superfused
airway preparations (human or guinea pig). Tissues were contracted either electrically
or by spasmogen. Agonist was perfused over the tissue until maximum relaxation was
achieved, and onset of action determined. Perfusion of the agonist was then ceased
and duration determined by the time taken for the contractile response to re-establish.

25 For particularly preferred compounds of the invention, onset was typically less than
30min. Duration was typically >3h.

Particularly preferred compounds of the invention are potent and long-acting inhibitors

of histamine-induced bronchospasm in conscious guinea pigs. They also demonstrate
30 an improved therapeutic index in conscious guinea pigs (bronchoprotective effects:vs

blood pressure lowering effects) relative to established long-acting beta2 agonist

bronchodilators.



BI OLOA CAL ACTIVITY The potencies of the aforenmentigned COHOEBgZ were

determ ned using frog nelanophores transfected wt

adrenoreceptor. The cells were 5 incubated with nelatonin to |nduce p| gnent

aggregation. Pignent dispersal was induced by conpounds acting on the

human beta 2 adrenoreceptor. The beta 2 agonist activity of test conpounds

was assessed by their ability to induce a change in light transmttance

across a nel anophore nonol ayer (a consequence of pignment dispersal). At

t he human beta 2 adrenoreceptor, conmpourifs of exanples 1 and 4 to 82 had

| C50 10 values below 1 M Potency at human betal and beta3 adrenoceptors

was determ ned in functional studies wusing Chinese hanster ovary cells

transfect evhy\paﬂﬁc@eﬂympnfeferlw dompmonteotthe invéntioroghmwt low asal bioavaiiahilth inyét a3

adr enocept or o] ds HaRaaes in
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i ntracel | uP% particularly preferre ounds, of the

i nvent i on, sigeffiearttyJéssypdtent abﬁﬁ@t%?di‘@ﬁmcﬁﬂ%arﬁbélpaﬂfﬁ MEH¥hocept or s was
typically 10 fold or greater. Selectivity for beta2 adrenoceptors over
beta3 adrenoceptors was typically 5 fold or greater. 20 The onset of
actiof and duration of action in vitro was assessed on isol ated superfused
ai rway prepgé abpl&@ﬁorﬁ BtWﬁBh fHis @eﬁcﬂam)rmrgl) claiffisfemespasemay be wsedas adagist her

electrically t r unti |
et mum r elokRHBTIN (RBeC G AL st ear] aplS B, THE RIS %%%?%“&%?’*‘“@erf usi on
of the agospslicatiersmahee direaeddo amnfeative ot cembitetiosotieriires fesHLCHiNGER R -aken
for the contracti.l Sﬁgrusg@[gimguh@m preferred
conmpounds E%'Qf Wgylt%\?etﬁ F%ﬁ?&&trgddcg C%ﬁ{p%gg?l?:gm@hess than = 30m :W Dur ati on
was tiPpi calricluds3by wipof exampie pyd Wft@%ﬂ'ﬁ'@ét'%ﬁ'i%fﬁ %“%Paifﬂ% i nvention are
potent and |l ong-acting inhibitors of histam ne-induced bronchospasmin
consci ous gui nea pigs. They al so denonstrate 30 an i nproved therapeutic

i ndex in conscious guinea pigs (bronchoprotective effects. vs bl ood
pressure |owering effects) relative to established | ong-acting beta2

agoni st bronchodilators. 2 February, 2006 100 The particularly preferred
conpounds of the invention show | ow oral bioavailability in rat



and dog. In human hepatocyte cultures they are netabolised to products that
are significantly |l ess potent at the beta2 adrenocepﬂﬂﬂ%&gﬂparent

conmpound. 5 The application of which this description and clains forns part
may be used as a basis for priority in Yespect of any subsequent
application. The clains of such subsequent application may be directed to
any feature or conbination of features described herein. They may take the
form of product, conposition, process, or use clains and may 10 include, by
way of exanple and without limtation, L@f followi ng clains: 2 February,
2006 101 Cainms 1. A conpound of fornmnul ) HOCH2 HO K\ |, > HCH, NHCRR( CH2) m
-O(CH2ZA 0 -CCR6R i OH 5 or a salt, solvate, or physiologically functional
derivativegidjp{£of ., wherein: mis an integer of from2 to 8 10 n is an
integer of from2 to 5; with the proviso that m+ nis 4 to 10; (1) Rl is
sel ected from hydrogen, Cl.sal kyl, hydroxy, halo, Cl.6hal oal kyl,

- XC( O) NRORY0 A cordding(d@idrfhula )NRC( O) NROR10, - XNR SO2R9, - XSC2NR11R12,

XNR SO02R9Rt O, 15 - XNROR10, XN RRORLD, - XNR8C(O) OR9, -XCO2R9,

- XNR8C(O N ) NROR10, -XSR9, XSOR9, and -XSO2R9; or Rl is selected from

-X-aryl, -X-hétzaaryl, and -X-(aryloxy), each optionally substiRfuted by 1 or
2 groups independeni{ly sel ected from hydroxy, Cl.6al koxy haHle, 1. 6al kyl ,
Cl_6hal oal kyd 0 &:]C@@dlmgs CH §02(_@]__Q%d§¥|_)€)CR SOZNHZ 20
- SO2NH( C1- 6al ky SOZ(_!)\IH( 7cyc| odl 2(Cl- y, O

5 R’
or a salt, solvate, or physiologically functional derivative thereof, wherein:

m is an integer of from 2 to 8;
10 n is an integer of from 2 to 5;
with the proviso that m + nis 4 to 10;

R' is selected from hydrogen, C,salkyl, hydroxy, halo, Cshaloalky!, -XC(O)NR*R™,
XNRPC(O)R®, -XNR*C(O)NR°R™, -XNR®*SO,R?, -XSO.NR''R'?, XNR*SO,R°R"’,

15 -XNRPR', XN"RPR°R™, -XNR®C(0Q)OR?®, -XCO,R®, -XNREC(O)NREC(OINRR™, -XSR?,
XSOR?®, and -XSOR%;
or R" is selected from -X-aryl, -X-hetaryl, and -X-(aryloxy), each optionally substituted by
1 or 2 groups independently selected from hydroxy, C,.¢alkoxy, halo, C,alkyl,
Cishaloalkyl, -NHC({OYC,salkyl), -SO(C4alkyl), -SOx(aryl), ~SONH;,

20 -SONH(C4salkyl), -SO.NH{Csrcycloalkyl), -CO,H, -CQO4(Cqsalkyl),
-S02NH{Cs scycloalkylC..salkyl), -NH., -NH(C,.salkyl), or hetaryl optionally substituted by
1 or 2 groups independently selected from hydroxy, Cy.salkoxy, halo, C;galkyl, or
Cishaloalkyl;

25 X is -(CHy)y- or Co6 alkenylene,
p is an integer from 0 to 6,
R®and R® are independently selected from hydrogen, C..¢alkyl, Cszcycloalkyl, aryl,

30 hetaryl, hetaryl(C,salkyl)- and aryl(C,.salkyl)- and R®and R® are each independently
optionally substituted by 1 or 2 groups independently selected from halo, Cy.alkyl,




- SO2NH('C3. 2cycl oal kyl A _6al kyl ), -NH2, -NH(Cl.sal kyl), or hetaryl
optionally substituted by 1 or 2 groups independentl m

hydr oxy, Cl_6al koxy, hal o, Cl-6alkyl, or Cl.6haloalkyl; 25 Xis -(CH2)P or
C2.6 alkenylene; pis an integer fromO to 6, R8 and RO are independently
sel ected from hydrogen, Cl.6al kyl, C3_7cycloal kyl, aryl, 30 hetaryl,
hetaryl (Cl. sal kyl)- and aryl (Cl-6al kyl)- and R8 and R9 are each

i ndependently optionally substituted by 1 or 2 groups independently

sel ected fromhal o, Cl_6al kyl, 2 Februagp 2006 102 C,.G6hal oal kyl ,

-NHC(O) (C, . 6al kyl ), -S02(Cl - 6al kyl), -S02(aryl), -CO2H, -QC02(C, 4al kyl),
-NH2, -NH(C, 6al kyl), aryl(Cl-6al kyl)-, aryl (C2.6al kenyl) -

arNﬂ( g Ct2 GaFKéhmda)kyl Nlhe(@(&léamll)wd%wmﬂwﬂ "BBQ%MNLGOzH -COIQ(S&%IJW) .

- etary ary or
_NHO( O) het ﬁﬁ GRS AR 58 %'&?WH%&B@%W SKVM rand C37

cycl oal kyl hetRyl(Gnehl)2, -NHSO;B%pﬁhl(imtﬂrb/lﬁsﬂk)&pEMIdSDﬁimtarlwdﬂldaéﬁ(Q-@lkyﬂi)al kyl ,

C3- 7cycl oal etaryl (Cl6al kyl)- and aryl (C1. 6al kyl)-, or
R' and R12 Wé%’é?‘f’(}é i N?ﬁf(ép]ﬁ’étarﬂ]r ogen 10 to which they are bonded, forma

5-, 69, or 7- nmenbered nitrogen containing ring; and R' and Rt2are each

opt i onal | yRsmggaggtggq@np%,dp e t dh@ pEgRendent |y sel ected from
hal o, Cl.6al kyl, and Cl ha?%a k§/ mmheregfzcycl sﬁd?XNR8C(O)NR9R10 , R6 and R9

may, together with the -NC(ON portion of 15 the group RL to which they
ar e bondedR''fzpdrR'aare-inddpendentl-satatdieirad hgaoyemt@dalky, Cupyabalkd! &g, ri ng;

oh © .
of the - or BBVRI el afl dplihamita 155 ATLRY it thehitbaBl | O
sat ul@t ed torwioh theyare bandadl, farmg 5m/ﬁeroemnerr@ece>d@(|@9m@imng ring;

- XNR8C( O) N%?cfﬂa@ andﬁ@zmdeﬁh%pﬂ@aanytsaeﬁmea bwohe of B grd gre %Jbg REBPeridentf| cg t hey

are bonded nber ed trogen c aining ring;
selected from halo C1.5alkyl and thaloalkyl,

where R' is -XNR®*C(O)NR’R', R® and R® may, together with the -NC(Q)N- portion of
15 the group R' to which they are bonded, form a 5-, 6- or 7- membered saturated or
unsaturated ring;

where R is -XNR®C(O)OR?®, R® and R® may, together with the -NC({Q)O- portion of the
group R’ to which they are bonded, form a 5-, 6- or 7- membered saturated or
20 unsaturated ring;

where R'is - XC(ONR®R" or -XNR*C(ONR®R', R® and R'® may, together with the
nitrogen to which they are bonded, form a 5-, 6-, or 7- membered nitrogen containing
ring;

25
R? is selected from hydrogen, hydroxy, C.salkyl, Cysalkoxy, halo, aryl, ary{(C,salkyl)-,
Cy¢haloalkoxy, and C, haloalkyl;

R®is selected from hydrogen, hydroxy, Cysalkyl, Cqcalkoxy, halo, aryl, aryl(C,galkyl)-,
30 C,ghaloalkoxy, and C;shaloalkyl;

R* and R® are independently selected from hydrogen and C, . alkyl with the proviso that
the total number of carbon atoms in R* and R® is not more than 4; and,




R2 is selected from hydrogen, hydroxy, Cl.6alkyl, 6{%" oxy, , aryl,
aryl (Cl1. 6al kyl )-, Ci-6hal oal koxy, and Cl-6 hal oaI ky ted from
hydrogen, hydroxy, Cl1-6al kyl, Cl.6al koxy, halo, aryl, aryl(Cl-6alkyl)-, 30
Cl. 6hal oal koxy, and Cl. 6hal oal kyl; R4 and.R5 are i ndependent |y sel ected
from hydrogen and C14 alkyl wth the proviso that the total nunber of
carbon atons in R4 and R5 is not nore than 4; and, 2 February, 2006 103 Rs
and R7 are independently selected from hydrogen and Cl.4al kyl with the
proviso that the total nunber of carbon atonms in R4 and R5 is not nore
than 4. 5 2. A conpound of fornmula (1) HOENHCRR5(CH2). -O -(CH2)~ - OCR6R7
HO- <\ ,H i OH or a salt, solvate, or physiol ogi cal |y functional derivative
thereof, wherein: 10 mis an integer of from2 ; n is an integer of
from2 to 5% and R’ @mn@?wﬂngﬁﬁe@d% frorp hwgroae'tl amwuadhv} wih; the prpglseéhaéct ed
from hydr ogg8 totSlnunithds \of caBysl @Y inRtlmd FS iahal madeliian 4.- XC( O) NRORt 0,

- XNRBC( O R9, - XNR8C(O) NROR10, - XNR8SO2R9, -XS2NR'R12; - XNROR1O0,

-XNRBC(O OR9, or R is selected from-X-aryl, -X-hetaryl, or -X-(aryloxy),
each optionally substituted by 1 or 2 groups independently selected from

hydr oxy, C1,eal kox 1.eal kyl, Cl_ 20 8hal oal kyl,

“NHC( O ( cL. 3af 4P U“Q(?é@@.&@éﬁkw ), -S02(aryl), -SC2NH2, - SO2NH( Cl4al kyl),
- S02NH( C3_7cycl oal kyl ), -CO2H, -C02(C1.eal kyl),

- SO2NH( C3_7U9€Hpal kyl Ct - 6al kyl ), -NH2, -NH(CL.eal kyl), or hetgyl

optional |l y subst ed by 1 or 2 groups independently sel e fRbm
Pyaroy. CliGaL IO\l iy, - Lo B 0
OH
Rs

or a salt, solvate, or physiologically functional derivative thereof, wherein:
10

m is an integer of from 2 1o 8,

n is an integer of from 2 to 5;

with the proviso thatm + nis 4 to 10;

15 R' is selected from hydrogen, Cqsalkyl, hydroxy, halo, Csshaloalkyl, -XC(O)NR°R'®,
-XNREC(O)R?, -XNR®C(O)NR°R™, -XNR®SO,R®, -XSO.NR''R'%;
-XNR°R', -XNR®C(O)OR®,
or R' is selected from -X-aryl, -X-hetaryl, or -X-(aryloxy), each optionally substituted by
1 or 2 groups independently selected from hydroxy, C,salkoxy, halo, Cyealkyl, Ci.

20 ghaloalkyl, -NHC(O)(Csalkyl), -SO2(Csalkyl), -SO.(aryl),
-SQ;NHa, -SONH(Cygalkyl), -SO.NH(Cs 7cycloalkyl), -COH, -CO»(C.galkyl},
-SO,NH(Ca 7cycloalkylCyealkyl), -NH,, -NH(C, salkyl), or hetaryl optionally substituted by
1 or 2 groups independently selected from hydroxy, Cqsalkoxy, halo, Cysalkyl, or C4.
shaloalkyl;

25
X is «{CHy),- or C¢ alkenylene;

p is an integer from 0 to 6, preferably 0 to 4;

30 R®and R® are independently selected from hydrogen, Cysalkyl, Cazcycloalkyl, aryl,
hetaryl, hetaryl(Cysalkyl)- and aryl(Cysalkyl)- and R?®and R® are each independently




25 Xis -(CH2)P or C28 alkenylene; pis an integer from0Q to 6, preferably
0O to 4; 30 R8 and RO are independently selected from . —eal kyl ,
C3_7cycl oal kyl, aryl, hetaryl, hetaryl (Cl4al kyl)- and aryl (d aal kyl)- and
R8 and R9 are each independently 2 February, 2006 104 optionally
substituted by 1 or 2 groups independenqplyy sel ected from hal o, Cl.eal kyl,
Cl Bhal oal kyl , -NHC(O) (Cl$al kyl), -SQ2(CLl.6al kyl'), -S02(aryl), -CO2H,
and - CO2( Cl4al kyI ), - NH2, -NH(Cl4al kyl), aryl (ClBal kyl) -

aryl (Cz$alolpﬁmén»subﬁrtuﬂe6@ 1edriydnplips Lndbﬁérﬁ{ehﬂ &lacte@ﬂbkvﬁalo Cr §% ryl

- NH( het ar 1,
- NH(C(O) he%/‘tﬁ ?'Eﬁﬁﬁ"%@é‘g@%g E&F@f’rﬁﬂw éﬁ?\( @13@% %932% 'gal Ky
53 andI Rt ll\&ize Nhi(dh@dhﬁhrwﬂﬂ%salkﬂ)}t mdl(quTalhelﬂyl)'-r ewﬁeaélﬁﬁ@l)k%btarbg(cii o)

cycl oa r a or
7 ang Rkl Aol i Al ey Badl SRR B NG fzrm )
5-, . oMHC( e@i‘eblHﬂ(Q)hﬁj@'ﬁ containing ring; and R' and R12 are each
optlonal |y substituted by one or two groups i ndependent |y sel ected from
hal o, Cl1$ and Cl.6hal oal kyl; 15 where R is -XNRC(ONRORtO, R and R
may, togef}il‘ul&\é spiacked frem hydrogen, c\!iﬁéﬁkﬂ)%d Gt cyelpatkyy oupRC( %o which they are

bonded forma 5-, 6-, or 7- nenbered saturated or unsaturated ring; where

-is ethe with the portion -NC(0Q) O of
t he 20 gﬁ%’%&e W?B?Pq%géégeﬁgﬁ n&étﬁ%ky," %7?3’ alih, drver ed
sat uttat ed hetarylpimstatyl(Casaticylx i angt aryitGiealkdd)-, osR“)éﬁ(j(B)‘F\lR&Bémeomth HeRiEganROR10
, RO and h e _bonded, .
forma 5- lﬁ}g’h@){he%ir%e&ﬁg n?isrgs béryi:(')"ﬁ ﬁ' a%én ﬁé%@l}gs sel ected
from hydr egdiR" andiRGrape eazzmmtioyaliy m&ute@&gy ortemrdwoarqups indepediglyl kyl ) -
Cl$hal oal kpsYsedditin 9&!060{: l@ﬁ'ahbi'()mﬁﬁoé?ﬁ?w s sel ected from hydrogen,
hydroxy, CI$alkyl, Cl4alkoxy, halo, aryl’,' aryl (Cl4alkyl)-,
15 where R’ is ~-XNR®*C{O)NR°R™, R® and R® may, together with the portion -NC(O)N- of
the group R to which they are bonded, form a 5-, 6-, or 7- membered saturated or
unsaturated ring;

where R' is -XNR*C(O)OR®, R® and R® may, together with the portion -NC(O)O- of the
20 group R' to which they are bonded, form a 5-, 6-, or 7- membered saturated or
unsaturated ring;

where R'is ~XC(ONR®R' or -XNR2C(O)NR°R™, R® and R may, together with the
nitrogen to which they are bonded, form a 5-, 6-, or 7- membered nifrogen containing
25 ring;

R?Is selected from hydrogen, hydroxy, Cisalkyl, Cygalkoxy, halo, aryl, aryl(C,salkyl)-,
Cshaloalkoxy, and Cy¢ haloaikyl,

30 R is selected from hydrogen, hydroxy, C,salkyl, Cmalkoxy, halo, aryl, aryl(Cssalkyl)-,
C,shaloalkoxy, and Cyghaloalkyl;

R* and R® are independently selected from hydrogen and C,4 alkyl with the proviso that
the total number of carbon atoms in R* and R® is not more than 4; and,

R® and R are independently selected from hydrogen and C,alky! with the proviso that
the tqta_; number of carbon atoms in R* and R® is not more than 4.



Cl. 6hal oal koxy, and Cl.6hal oal kyl; R4 and R are i ndegendent |y sel ected
from hydrogen and Cl14 al kyl with the proviso that t F) of

carbon atoms in R4 and R5 is not nore than 4, and, R6 and R7 are

i ndependent |y sel ected from hydrogen. andp€l4al kyl with the proviso that
the total nunber of carbon atoms in R4 and R5 is not nore than 4. 2
February, 2008.A@bmp8undiofformuda il aadordiog taitlain{ 1 pr daoR or agatt.savaig af 1 or

claim2 or a ?ﬁys{l%o@%%%%ﬁi@ﬁal cféfﬁ)ééthféltﬂ%"eﬁf’\%éfﬁﬁqw i’o@xB%‘ iflgfihrRbity e

t her eof where a-position relative to
t he - OCR6R - lh&m%@%'tloﬂf@@%@dheop%lanﬂmh (1) according to any of
clains 1 to 3 or a salt, solvate or physiologically functional derivative

th f_wh th R2 R3 d hed t
e VR 0 e e N et L
]g ) accor Fll Sg of ph;fsicﬂd)gna’ﬂywn?oﬁ@lldenvamvb\tlameofonhetéin iy gricaps & ant R? are

t 1 t
Gt ned above et meeribaly St dlE S bl Rl afeto MPDER I 25 1 o

to the -OCR6R7-1ink, and R2 and R3 each represent hydrogen. 6. A conpound
of Tormila (1} Az6Ay ShH@o{fB b Tebedinghablin?s OF adaf Advardsl vate or 15

physi ol ogi cal funct ona ereo wher el n Rl represents
hydr ogtth and Rbysielagirglyddagtiopalrasiyatie tﬁe@ef)‘é”c‘ﬁ’r?tﬁ'éﬁtreﬁ%esﬂétﬁlwsﬁ@ﬁ% at

| east one of weld@hned Seh&het than hl;dl‘égaﬂ%taclﬁé&to% Afath-PositirereRiliod to

mdependently at d to the sitions relative to the
- OCR6R -1 i nk. 'Q% 4ig rﬁ "i‘ﬂdl o?‘?f%' rgpr(epgntgg'aaggpng to any of clainms 1

to 6 or a salt, soI vate or phy5| ologically functional derivative thereof
wh R1

e 1 SR B B SR R o i 98 20 Bt o,

- XNRORLD, - XNrbysiylagteally fuss@nalxisaretivetserrbwhereintR m&psesantplhydmﬁataaﬂyl or
X-aryl oxy, Opw%a'd%a%ﬁ rSHESt %%peewa&t%efdeﬂﬁéa A58l mﬁg ofie oPwhitncompound

of formula (1) accor to any or a s sol Vﬁ1
physi ol ogi cal isothgnean BM@PQ%@“@A? fand Rh%'P@éFh jndeRendenfly pitgghiedde ep i s
zero. 30 9. AopfPehétadpoditindubRtive to the COORPRUliM any of clains 1 to 8 or

a salt, solvafe
20 7. A compound of formula (1) according to any of claims 1 to 6 or a salt, solvate
or physiologically functional derivative thereof wherein R is selected from
hydrogen, C1salkyl, hydroxy, halo, C,shaloalkyl, -XNR}C)OR®, -
XNREC(O)NR®R', -XNR2SO,R®, -XSO.NR''R'?, -XNR°R", -XNR*C(O)OR®,
XSR®, XSOR®, XSO,R?, or from X-aryl, X-hetaryl or X-aryloxy, optionally
25 substituted as defined hereinbefore.

8. A compound of formula (1) according to any of claims 1 to 7 or a salt, solvate
or physiologically functional derivative thereof X is (CH.), wherein p is zero.

30 9. A compound of formula (1) according to any of claims 1 to 8 or a salt, solvate
or physiologically functional derivative thereof wherein R' is selected from
hydrogen, Cy4alkyl, hydroxy, halo, -NR*C(OINR®R™®, and ~NR®*SO,R® wherein
R®and R® are as defined hereinbefore.

35 10. A compound of formula (1) according to any of claims 1 to 9 or a salt, solvate
or physiologically functional derivative thereof wherein R? and R® are
independently selected from hydrogen, halogen, haloCq.salkyl, Cisalkyl, and
phenyl or substituted phenyl.




or .physiologically functional derivative thereof wherein Rl is _selected
from hydrogen, Cl.aalkyl, hydroxy, halo, -NR6C(O) NReREgbruary, 20065,oR
wherein R8 and RO are as defined hereinbefore. 35 10. A conpound of
formula (1) according to any of clains 1 to 9 or a salt, solvate or

physi ol ogically functional derivative thereof wherein R2 and R3 are

i ndependent |y sel ected from hydrogenlOfhal ogen, hal od . 6al kyl, Claal kyl, and

Formil a (1) addoPdpiopae Rormfa I§ bRt i SiPorspdins 3 16 oF 3FRGTE O
physi ol ogi cal Ispivaterartahysialogigalty fuactional derivatics thetesf wherciRiR santl Rbarer e
| ndependent |y ir&glpgﬁaéqvfségmela)f@ngqu}ﬁié]ﬁaﬁh  © 12. A conpound of

formula_(1) according to any o or a salt, solvate or
physi oI%gi cally functional derivative thereof wherein Rs and R7 are

} ndeplend(eln; ly 1§eh%&@@tjﬁd @rmhﬁga@?aeo@aﬁlg t&@éﬁwa-c|amslﬁ?t1$o%r§laﬁyt“d of

ornul a accordi ng.to an cl ai to or _a sa solvate or

physi ol ogi cal ﬁ?"’?@rﬁ%%ﬁ'ﬁ\%g%@ﬁ’l f\Vﬁ?th/"gF‘??TE’PEYﬁ tﬁﬁﬁ‘é’? wherej Rsand Rsars, 6 and
nis 2 or 3. IndepAndantiyceledtcadion Hydrggéroand miethiyll or claim 2 of fornula (Ia)
15 HCH2NHCH2(CHZ) m O (CHz)2 OCRBR H\ '/) (la) OH 20 or a salt, solvate,
or physiologically functional derivative thereof, wherein Rl, R2, R3, R6
and R71@re as 18ehicnagoting oifoeiuia (1) apebrding o anyof dhaims3.to A2coamalind accor di ng
to claim1l or ' hERiAL S

N-{3-[(2-{[6-( b %iﬁ)gréh?%@g'@@z@ ?ﬁﬁ'&g@%%%t{'ﬁ&eﬁg T BT Soheh T et hyl }
25 am no) hexyE8fy$ étHhexy) et hyl | phenyl }- N - phenyl urea; 4-{(1

R) -2-[(6-{2-[(2, 6-di chl or obenzyl

03] €t hoxy) heyyly at el L on et 20 9/ TR Phene
- hydr ok§- 3- (hydr oxynet hyl ) phenyl ] et hyl ) -

HOCH, R
R
HO CHCH,NHCH,(CH,),—0 —(CH,);,—OCR°R’ (Ia)
CH
R3
20 or a salt, solvate, or physiologically functional derivative thereof, wherein R', R?,
R? R® and R are as defined for claim 1 and mis 4 or 5.
15. A compound according to claim 1 or claim 2 which is selected from:
N-{3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}-
25 amino)hexylloxy}ethoxy)methyl]phenyl}-N'-phenylurea;
4-{(1R)-2-[(6-{2-[(2,6-dichlorobenzyl)oxy}ethoxythexyl)amino]-1-hydroxyethyl}-2-
(hydroxymethyl)phenol;

N-(3-{[({3-[(2-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethy!}-
amino)hexylloxy}ethoxy)methyliphenyl}lamino)carbonyllamino}phenyl)pyridine-3-

30 carboxamide;
4-{(1R)-1-Hydroxy-2-[(6-{2-[{3-hydroxybenzyl)oxy]ethoxy}hexyl)amino]ethyi}-2-
{hydroxymethyl)phenol;
4-{(1R)-2-[(6-{2-[(3,5-Dimethylbenzyl}oxy]ethoxy}thexyl)amino]-1-hydroxyethyl}-2-
(hydroxymethyl)phenof;



am.no) hexyl ] oxy} et hoxy) net hyl ] phenyl 2006
}am no) car bonyl ] am no} phenyl ) pyri di ne-3- 30 car boxam ‘?b
R) - 1- Hydr oxy-2-[ (6-{2-[ ( 3- hydr oxybenzyl ) oxy] et hoxy} hexyl ) am no] et hyl } - 2-
(hydr oxynet hyl ) phenol ; 4-{(1 \

R -2-[(6-{2-[ (3, 5-Di net hyl benzyl) oxy]lé)t7hoxy} hexyl ) am no] - 1- hydr oxyet hyl } - 2-
(hydr oxymet hy NHSHE]5-({(2RF2blydeny-2-[203Erak@-B-(hydroxymethyl)phenyljethyl}
N-{3-1(2-{[5- GEf e Qr??;(i, > XM 3 xymet hyl ) phenyl ] et hyl }
am no) pentyl ] %Xﬂy@%@lt}%%t y ﬁ%ﬁﬂwgﬁﬂr%@#p%%ﬁa and salts, solvates,
and physiol ogically functional derivatives thereof. 5 16. A conpound of

fornula (1) wWahgBaltss sokatet land physiologically functional derivatives thereof.

R -2-[(6-{2-[(2, 6-di chl orobenzyl’) oxy] et hoxy} hexyl ) am no] - 1- hydr oxyet hyl } - 2-
(hyd roxynet hyl ) phenol; 10 or a salt or solvate thereof. 17. A conpound
according to any of clains 1 to 16 wherein said salt or solvate is

phar maceut i calibyA aemeplrabbdidormdla UBwhich is:

4-((R)-2-{6-[ 2- - ] rohenzyl oxy).- et hoxy] - hexyl am -.1- hydr et hyl) -
2 hyar oxyror hT TRE @SR PEbE SRRt Mypea a1 ity 2y ot M1
4- ((R) - 2-{ 6- [ ZvdPogriitpmbpedienzyl oxy) - et hoxy] - hexyl am no} - 1- hyd
roxyethyl)- 2-hydrox t hyl - phenol a-phenyl ci nnamate salt. 20.
4-((R12-{6-[2* f?@pé%}‘ﬁ%t‘ﬁ%ﬁzyl oxy) - et hoxy] - hexyl ani no) - 1- hydr oxyet hyl ) -
2- hydr oxynet hyl - phenol 1-naphthoate salt. 25 21.

4-((R-2-{6-[2-(2, 6-di chl orobenzyl oxy) - et hoxy] - hexyl am no} - 1- hydr oxyet hyl ) -
2- hydr oxynet hy¥ -premepurndycaeediamioany of glaims 220 1@Awhreinerid salt exsolvate tpul at i on
conpri sing a phaposedticdlly hoceptdtae (1) or (la) 30 according to any one of
claims 1 to 21 or a pharmaceutically acceptable salt, solvate, or

physi oymgi cal |y functional derivative thereof, and a pharmaceutically

18. 4-((R)-2-{6-[2-(2,6-dichlorobenzyloxy)-ethoxy]-hexylamino}-1-hydroxyethyl)-
2-hydroxymethyl-phenol triphenylacetate salt

20 19. 4-((R)-2-{6-[2-(2,6-dichlorobenzyloxy)-ethoxy]-hexylamino}-1-hydroxyethyl)-
2-hydroxymethyl-phenol a-phenylcinnamate salt.

20. 4-((R)-2-{6-[2-(2,6-dichlorobenzyloxy)-ethoxy]-hexylamino}-1-hydroxyethyl)-
2-hydroxymethyl-phenol 1-naphthoate sal.

25
21.  4-((R)-2-{6-[2-(2,6-dichlorobenzyloxy)-ethoxy]-hexylamino}- 1-hydroxyethyl)-
2-hydroxymethyl-phenol (R)-mandelate salt.

22. A pharmaceutical formulation comprising a compound of formula (1) or (1a)
30 according to any one of claims 1 to 21 or a pharmaceutically acceptable salt,
solvate, or physiologically functional derivative thereof, and a pharmaceutically
acceptable carrier or excipient, and optionally one or more other therapeutic

ingredients.

35 23. A combination comprising a compound of formula (I} or (la) according to any

one of claims 1 to 21 or a pharmaceutically acceptable salt, solvate, or




acceptabl e carrier or excipient, and optionally one q re other
therapeutic ingredients. 35 23. A conbination conpri d of
formula (1) or (la) according to any one of clains 1 to 21 or a

pharmaceutically acceptable salt, s]&l@vate or 2 February, 2006 108
physi ol ogi cal | y functional derivat i t hereof , an re other

t her apeuti c %c&%'%ﬂun%aﬂa‘ﬁ!ee%raﬁ%&fﬁ%fna%ewaf rnaretcgﬁ%rrfﬁ "BPeUiGher ei n
the other thengpRidrts 5 ingredient is a PDE4 inhibitor, a corticosteroid or
an anti-cholinergic agent. 10 15 20 25 25. A conbination according to claim
23 wherein the additional therapeutic ingredient is

6a, 9a- di f | uor @41 Assdnftindtion acgdrdmgio clziny 23 whetdin fre-dieftbarppadic-

et hyl g~ oxo- ffkRehds & phediffiBnd 4 SoABER0IGY &' dh Afilcholmdrbidagaiet Tyl ester.

26. A conbl nat ‘on accor di ng clarm erein conpotind~“of formul a (I)
or (la) is 4-{(1R)-2-[(6-{2-[(2,6-dichl orobenzyl)oxy] et hoxy}hexyl)am no] -

%d Loxyﬁ% hyl Fszﬂ(éb‘xﬁ%lrﬁélmf&%&ﬁln )t@&&nﬁlzs wrféfe;mrﬁeaéddnragaﬁaémgbeﬁ her eof . t
conbi nati on, accordin 0C ona erapeutic
i ngredient is |r‘@5ecg%n &5 P gggqglui)io 17a—rR2—furanylca|%onyl ox;ef‘] ‘F‘ ‘H&-hy roxy P

[ 3- hydr oxy- 16ametmiH3ydxolatrirdst-1 Hedibys-1 13-3artbbthiviobdd S-fluoromethyl ester.
5- car bgpyl ) oxy] - 3- oxo- andr ost a- 1, 4-di ene-17(3-carbothioic acid

S-f1 uoromet hyé? féé)%{qn')a%i%p a'é‘?cfr Tg t@altﬁa rr{? ??%%%Pesrg h%%o?n%oﬁh&‘ mo?l%ul\glmro?' n the

conmpound of f

R) - 2- [ (6-{ 2- [ (13} i5-4eli{ tR}-D{(6{2N2)8-diokiptobehpppkiiethpky}hexyljainirio]-1-
The st of & BEIBRETYICE-(HBIRIEIBPRREIOL | &5 2ecordi ng to any one of cf ai ms
1 to 21, or aophsalhecsaidte tidrgofacceptabl e salt, solvate, or physiologically
15
27. A combination according to claim 23 wherein the additional therapeutic
ingredient is 6a,9a-difluoro-11p-hydroxy-16a-methyl-17 a-[{4-methyl-1,3-thiazole-
5-carbonyl)oxy]-3-oxo-androsta-1,4-diene-17p-carbothioic acid S-fluoromethyl
ester.
20
28. A combination according to claim 27 wherein the compound of formula (I} or
(1a) is 4-{{(1R)-2-[(6-{2-[(2,6-dichlorobenzyl)oxylethoxythexyl)amino}-1-
hydroxyethyl}-2-(hydroxymethylphenol;
or a salt or solvate thereof.

25
29. The use of a compound of formula (1) or (la) according to any one of claims
1 to 21, or a pharmaceutically acceptable salt, solvate, or physiologically
functional derivative thereof in the manufacture of a medicament for the
prophylaxis or treatment of a clinical condition for which a selective B.-

30 adrenoreceptor agonist is indicated.

30. A method for the prophylaxis or treatment of a clinical condition in a
mammal, for which a selective Badrenoreceptor agonist is indicated, which

comprises administration of a therapeutically effective amount of a compound of
35 formula (1) or (1a) according to any one of claims 1 to 21, or a pharmaceutically
acceptable salt, solvate, or physiologically functional derivative thereof.




functional derivative thereof in the manufacture of a nedicanment for the
prophyl axis or treatment of a clinical condition for 2Jhekmazysd006tiyve 32
30 adrenoreceptor agonist is indicated. 30. A nethod for the prophylaxis or
treatment of a clinical condition in_a mammual, for which a selective

| * 2-adrenoreceptor agonist is indi cat’®d, which conpri ses adm ni stration of

a therapeuti catl YA edrhgstind\uf farmailent) o f(laj acsiging fslamf ordboffcpiifshao @l orar (1 a)

according to any.one of cl ai to, 21 r a pharmaceuti cal l accept abl e
calt, sofvat e PRy Rtall shpeerts Sl sbel, o PRARI Gy driherd gpVagee
February, 200&heredfddr &k inAnedicgbthenapyof fornula (1) or (la) according to any
one of clains 1 to 21 or a pharnaceutically acceptable salt, solvate, or
physi ol ogically functional derivative thereof for use in medical therapy.
5 32. A procese FoRTOpRIRIar Pregarintd aOReHNdoT fergruta(lhor((1a) which(qomprigas:c h
conpri ses: d@@ﬁr@i&ﬁbh@f‘%ﬁfot@ct@d mtfle8fitd Hremamslpt e of fornula (11):
CHCH2NR 5CR R5(CH2) m O (CH2) 17--OCRSR7 OR19 R 2a 10 or a salt or solvate
thereof, wherein R4, R5, R6, R7, m and n are as defined for the conpound
of formula (1) or (la), and Rla, Rea, and R3a are each independently
either the same as Rl, R2, and R3 respectively as defined for the conpound
of formulae (IR"@¥H (1a) or a precursor for said group Rl, R2, or®=R3, and
R13, R14, and Rt5 are_each independently either hydrogen or a i qt eBt% ng

group provided F{’i@t @ I g @2%&%8%%%%%%@%233)%‘%&@ a @
y—20

group, and R19 hy pf an
am ne of fornula (Xl 2NR15H OR19 (XIX) is
e {1y}
10 or a salt or solvate thereof, wherein R*, R, R, R7, m, and n are as defined for

the compound of formula (1) or {la), and R'™, R, and R* are each independently
either the same as R', R%, and R® respectively as defined for the compound of
formulae (1) or (la) or a precursor for said group R, R?, or R?, and R", R", and
R™ are each independently either hydrogen or a protecting group provided that

15 at least one of R, R"™, and R is a protecting group, and R" is hydrogen or a
protecting group.

(B) alkylation of an amine of formula (XIX):

20

R 0OCH,

CHCH,NR'*H

14 OR"

(XIX)

wherein R"®, R", R and R" are as hereinbefore defined for Formula (II),
with a compound of formula (VI):



wherei h R13, R14, R15 and R19 are as herei nbefore defj eg for Egbgula (rry,
with a conpound of formula (VI): 2 February, 2006 11@L25—9551Lﬂ———

L' CRARS(CH2) m O (CH2) n 0- CR6R7 wherein Ra, R2, R3a, R4, R5, R6, R7, m
and n are as defined above for Fornulidc 5 (I1) and L' represents a | eaving
group such as halo, followed by renoval of any grotectlng groups present
by conventional nethods. (C) by reacting an am e ok ormul a (XI X) as

defi ned herei nabove, with a conmpound of for 10 to

R4C( O (CH2) qummR(cogge?omeHg)g—zo—zmw , R6,iJ7, Ra, Ra, R3a,
m and n are as herei nbefore defined for For [1); under conditions
suitable to effect reductive am nation, followed where necessary or desired
by one or nore of the following steps in any or¥er: (i) optional renoval
of any protecting groups; (ii) optional separation of an enantioner or

di astereoi sonmer froma mxture of enantionmers or diastereoisoners; (iii)
opti onal conversion of the product to a corresponding salt, solvate, or

hysi ol ogi cal | f p th . (i ti I f
oyt ot cal g L ney a5 Ko RSB PR G BRYELR, " °

5 (15 and L1 represents a leaving group such as halo, followed by removal of any

protecting groups present by conventional methods.

(C) by reacting an amine of formula (XIX) as defined hereinabove, with a
compound of formula (XX):
10

Za

R

L R1a
R‘G(o)(CHz)mO(CHz)nOCRGRT——<\:>/

R.'sa

(XX)

wherein R, R®, R", R™, R®, R*, m and n are as hereinbefore defined for
Formula (lI);
under conditions suitable to effect reductive amination,
15
followed where necessary or desired by one or more of the following steps in any
order:
(i) optional removal of any protecting groups;
(i) optional separation of an enantiomer or diasterecisomer from a
20 mixture of enantiomers or diastereoisomers;
(iii) optional conversion of the product to a corresponding salt, solvate,
or physiologically functional derivative thereof.
(iv) optional conversion of a group R, R?® and/or R* to a group R', R?
and/or R® respectively.
25
33. A novel intermediate selected from those of formula (11):



33. A novel internediate selected fromthose of formul a (II) 2 _February,
2006 111 R140-K\ /> HCH2NR75CRAR5( CH2) m O ( CHR) " - CORckebruaryp2g08 o 4
salt or solvate thereof, wherein R4, R5, R6, R7, m and n are as defined
for the conpound of for mula (1) or (la)y; and Rla, R2a, and R3a are each

i ndependently either the sanme as R, R2, and R3 respectively as defined
for the conmpound of fornulae (1) or (Ia) or a precursor for said group R,
R2, or R3, and R{8,.fl4, and R15 are each independently either I){Qrogen or
a protecting group proyided that 10 at |east one of R13, Rt4, and{R15.iss a

protecting group, and s hydrogen or a protecting group: fo ?I [1):
15 HCH2NHCRARS( Gt1)- CHERERCR AT ~-20S3{0H, RL_GOR
wherein R4, R5, R6, R an p ‘are as def?ned for “"the conpo

formula (1) or (la), and Rla‘mﬁQa and R3a are each independent!|y 20uit her
the sane as Rl, R2, and R3 respectively as defined for the conpo Ad of
formulae (1) or (1a) or a precursor for said group R, R2, or R3, Rl6 and
R17 are independently sel ected from hydrogen, C1.6alkyi, or aryl; 25
formula (1V): 2 February, 2006 11'2 5 or a salt or solvate thereof, wherein
R4, R5, R6, R, R13, R4, m and n are as defined for the conpound of
formula (I11) or (Il1l1) and R18, Rea, and R3a are each independently either
the sane as Rl, R2, and R3 respectively as defined for the conmpound of

formul ag(l1) obr4 $dif or selvate BERRE WRreih B, RBRY, BT edlRnRh arBds definddPfor and 10
formula (X1 )the compound of formula (1) or {la), and R™, R%, and R* are each independently
either the same as R', R?, and R®respectively as defined for the compound of
formulae (1) or (1a) or a precursor for said group R', R? or R®, and R, R™, and
R' are each independently either hydrogen or a protecting group provided that

10 at least one of R'’, R™, and R" is a protecting group, and R* is hydrogen or a
protecting group:
formula (HF):
><OCH R% i
17
-@—cHCH NHCR*R*(CH,)—0 —(CH,);—OCR°R’.
(1)
3a
15 R

or a salt or solvate thereof, wherein R*, R®, R®, R?, m, and n are as defined for

the compound of formula (I} or (la), and R'2, R%, and R* are each independently
20 either the same as R', R?, and R? respectively as defined for the compound of

formulae (l) or (la} or a precursor for said group R, R?, or R®,

R' and R" are independently selected from hydrogen, C,alkyi, or aryl;

25 formula (IV):



wherein R4, R5, R13, R14, m and n are as defined for. the conp of
formula 15 (I1V). 2 February, 8888

112
C
o—( R*
R‘la
R"OCH, N ., .
CR'R"— (CH,);:—0—(CH,)— oCR°R"
(V)
RMO- R3a
5 or a salt or solvate thereof, wherein R*, R®, R, R7, R"®, R"*, m, and n are as

defined for the compound of formula (Il) or (iIl) and R, R®, and R* are each
independently either the same as R, R?, and R®respectively as defined for the
compound of formula (11} or (11l) or a precursor for said group R', R%, or R%; and

10 formula (XI1):
0
o——( (X1
R™“OCH,
N
CR'R™—(CH,),,— 0—(CH,)— OH
R"“0

wherein R*, R®, R*, R"™, m, and n are as defined for the compound of formula
15 (V).



