WO 03/ 024439 PCT/ GB02/ 04140 1 PHENETHANCLAM NE DERI VATI VES FOR TREATMENT
OF RESPI RATORY DI SEASES The present invention is concerned with

phenet hanwbaiona3gler i vati ves, processes for their prepar CTaGB02/04140
conpositions containing themand their use in nedicine, particularly in 5
the prophylaxis and treatnment of respiratory di seases. Certain

phenet hanol am ne conpounds are known in the art as having sel ective
stinmulant action at 02-adrenoreceptors and therefore having utility in the
treatnment of bronchial asthma and rel agted disorders. Thus GB 2 140 800
descri bes 10 phenet hanol am ne conpounds i ncl udi ng 4-hydroxy-a'-[[[6-(4-
phenyl but oxy) hexyl ] am no] net hyl ] - 1, 3- benzenedi net hanol 1- hydr oxy- 2-

napht hal engestBoxylatREe (Eatvetiero|Foxi Trehoatr) osMREShrRaToRDWIEBEIESC] | ni cal |y
in the treatment of such nedical conditions. 15 Al though sal neterol and
the other commercially avail abl e (32-adrenoreceptor agonists are effective
br onchodi ITaé present iheertian iseamcemed witbrphefiethandlamine gelivativesirpsocaseestort wi ce
dai |l y dos t her r
corpounds "R ASeatT cHFBLS colldflih il HEELPLE Bricdighé PariRRRy

( 32_&dr enthecswephydaxs mmtfeﬁmpﬁbofaﬁﬁ%é%ﬂﬁg@@ﬁs profile of action. 20
Accor di ng to the present i nventi on, there is provided a conpound of formula
(1) HocH2 |  HCH2NHCR4AR5 7N/ (1) OH
R3 or a §&F‘?'n %P%@P%O'a'@l‘“emﬂf‘%‘?ré P‘fmt'i‘&ﬁ“o%?ﬁa"ﬁ‘gﬁe\ﬁa?ﬁ%e t her eof ,
wherei n:  2bm0ahBadion IaﬂBﬁ@ﬂéndrécépt@maﬂdtmerSfpre imaviirgy atitityi in thesgieeatmentofom 2 to

S0 Wth the RR2YASAmE BAK rdhtba disoRaets. ! Phukdse 230 WBotdsOfAd39 PCT/ G802/ 04140
10 phenethanolamine compounds including 4-hydroxy-a'-[[[6-(4-
phenylbutoxy)hexyl]lamino]methyl]-1,3-benzenedimethanol 1-hydroxy-2-
naphthalenecarboxylate (salmeterol xinafoate) which is now used clinically in the
treatment of such medical conditions.

15 Although salmeterol and the other commercially available 3,-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 -
HO CHCH,NHCR*R®(CH,),, —O —(CH,), — OCR°R’ 0
OH
RS
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 to 5;
with the proviso that m + nis 4 to 10;

30



2 R is selected from hydrogen, Cl_6al kyl, hydroxy, halo, Cl-6hal oal kyl,

- XC(O) NROR10, - XNRBC(O) R9, - XNRBC(O) NR9R10 - XNR" S02R9, - XSO2NR11R12,
XNR8S02 RWRO®3/02443NROR10, XN+R8RIR10, - XNRBC( O OR9, - XCO2RPCT/GB02/04140

- XNR8C( O NR8C( O NROR 0, -XSR9, XSOR9, and -XSO2R9; 5 or Rl is selected
from-X-aryl, -X-hetaryl, and -X-(aryloxy), each optionally substituted by
1 or 2 groups |ndependently sel ected from hydroxy, Cl1_6al koxy, hal o,

Cl.6al kyl, Cl1_6hal oal kyl, -N HC(O) (CLl.6al kyl), -S02(Cl.6al kyl),

-S02(aryl ) , -S2NH2, - SOZNH( Cl_6al kyl p, -S02NH(C3_7cycl oal kyl ), -CO2H,
-Q02(CL. 6al kyl ), -SO02NH(C3_7cycl oal kyl C1_6al kyl ), -NH2, -NH(CL.6al kyl), or
hetaryl optionally substituted by 10 1 or 2 groups independently sel ected
from hydr RX), se@bte@arrdiﬁhydrobai T, 6£nl;¢6@udk¢6<ly. halo, CGhalbhiaylp XKPINRSRP,s - ( CHR2) p-

and R9 ar W%ﬁ@ﬁd@ﬁ?ﬁ‘%@?‘@% 3}(@%%9 R?gbezh& 82 gﬁ%ﬁagogc;gl gal E§I
aryl, hepansiR", b BRFRIR' CrXSRIGD)PR®, aP(d:QaRi’/I -XBRC @(@)NBF@(O)HRCR REXSRd. RO ar e

each inde s.onally substituted by 1 or 2 groups independently
sel ected ng?n@ ridyxsg%hfial kyl, 20 Cl1_6hal oal kyI

-NHC( O) ( C1. 6al kyl
- S026C1. 6at Ryns)selec@ozf(omﬁyryl,-é@zﬁryl - DRI RyFaph optiggaly Suwﬂfc@ Bal kyl ),
aryl (Cl- 6alokglgtsy p %ﬁd@p@ﬁé’erﬁ@lslé@aﬁéh)fmm RYarbXyCL. 4_@&% 19, “Gualkyl,

L LT e JBRE): id ha) bne

0 is sel ected from
hydr ogen, @j?hﬁqbkadlky@UCS@;BlI-RCde:loakwyl -CORM, -ad(QRiaky).e i ndependent |y

sel ected f dro Y jhﬁIb

het aryl ( CI= (2729"& P)C-y |5y|§|, ﬁ%y&%aﬂ E@Tﬂ)Ei Géaigﬁ)aﬁ M%tag?éytk{ngll tgmeﬁteﬁj b[y W th

t he 16i t r ogen 2 graupatindepentienyly setectsdriwen! hydreyrCa.caikoxyehalo. g+ e?lkwrr@frrber ed

ni trogen gontai iy g ring; 30 and R* and R12 are each optionally substituted

by one or {tho gr ups i ndependently selected fromhalo, Ci-6alkyl, and
Cl _6hal oal kyl ; where Rl is -XNR8C(O) NROR1O , R8 and RO nmy, together with

the - NO( O)(I‘;g_(m.qzt) oncof alkédyger@r oup R1 to which they are bonded, forma
saturated or unsaturated ri ng, preferably WO 03/024439 PCT/ GB02/ 04140 3 a

5-, 6-, or 7- nenbered ring, for exanple an im dazolidine or pyrimdine
rings SUCb igian integer from O to 6, preferably 0 to 4;

R®and R°® are independently selected from hydrogen, Ci.salkyl, Cscycloalkyl, aryl,
hetaryl, hetaryl(Ci.alkyl)- and aryl(Cq.alkyl)- and R®and R°® are each independently
optionally substituted by 1 or 2 groups independently selected from halo, Cy.salkyl,

20 C,.shaloalkyl, -NHC(O)(Ci.salkyl), -SO4(C1.calkyl), -SOx(aryl), -CO,H, -CO,(C1.salkyl),
-NH,, -NH(C1.salkyl), aryl(C4salkyl)-, aryl(Czealkenyl)-, aryl(Czealkynyl)-,
hetaryl(C1.salkyl)-, -NHSOzaryl, -NH(hetarylC,salkyl), -NHSO:hetaryl, -NHSO,(C/salkyl),
-NHC(O)aryl, or -NHC(O)hetaryl:

25 R'is selected from hydrogen, Cisalkyl and Cs.7 cycloalkyl,

R' and R'?are independently selected from hydrogen, Ciealkyl, Cacycioalkyl, aryl,
hetaryl, hetaryl(C1salkyl)- and aryl(Cisalkyl)-, 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'2are each optionally substituted by one or two groups independently
selected from halo, Cy.¢alkyl, and Cqshaloalkyl,

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



i m dazol i dine-2,4-dione or pyrimdine -2, 4-dione; where R is
-XNR8C(O OR9, R$ and RO may, together with the -NC(O O portion of the 5
group R WO oadoz4abo t hey are bonded, form a saturated or un®amGRIROd40i Ng,
preferably a 5- , 6-, or 7- nenbered ring, for exanple an oxazolidine ring,
such as oxazolidine-2,4- dione; where R is -XC(O NROR10 or -XNR8C(O NROR O
, RO and RO may, together with the 10 nitrogen to which they are bonded,
forma 5-, 6-, or 7- nenbered nitrogen containing ring; R2 is selected
from hydrogen, hydroxy, Cl_6al kyl, Cl.@al koxy, halo, aryl,

aryl (C1_6al kyl)-, Cl.6hal oal koxy, and Cl.6 hal oal kyl; 15 R3 is sel ected
from hydrogen, hydroxy, Cl-6al kyl, Cil-6al koxy, halo, aryl,

aryl (ClL. Sélbkksl-)om- nfehifhed oad, kerexamplecarGinidHzalidiad &ypyrinRdinaridg, Rbicae

i ndependent | ted from hydroge 1-4al kyl with the proviso that
20 the t ol Q/quﬁﬁ{}%% &OE%%%@ 'Bgrsaiﬁg'ﬁﬁgand R5 is not nore than 4; and,
R6 and R7 are independently sel ected from hydrogen and Cl-4al kyl vmth the
proviso t@ﬂ%re ﬁ‘h?—kﬂ%ﬁ}gﬁs dﬁ%QW{o tHéFﬁNdhr\h84N R%U‘)&%Ohnén%ﬂfhermre

than 4. 2 t he or mul a %‘
pr ef Br abl ground?e;ﬁ@wa@httw af§é’PB@Q‘%éPrf‘T%ﬁ@tH5¢éﬁdcﬁéﬂ‘sé Eﬁtﬁ%f"r‘@flpfefﬁ’@g& as-

pref er abl YG Rr Weﬂer@ﬂ@m@%he%ﬁfﬁﬁl@lﬁBxazdllﬁiné g cuichasrslszaitiné @4l a (1), m
is suitably or 6, nore suitably 4 or 5 and preferably ,5 and nis

sui tably 9'06‘?;’3 and preferably nis 2. 30 According to a pr eferred aspect
of the invention, there is provided a conpound of formula (la) 35 WD

03/ 024439, PCT/ GRO2 QI 4Rerh & x(IREHE)RRR ™, R and RECRAGeRRufinBrd (1)  OH

R3
10 nitrogen to which they are bonded, form a 5-, 6-, or 7- membered nitrogen containing

ring;

R2is selected from hydrogen, hydroxy, Cysalkyl, Cs.calkoxy, halo, aryl, aryl(C4.ealkyl)-,
C.ghaloalkoxy, and Cy.¢ haloalkyl;

15
R?is selected from hydrogen, hydroxy, Cysalkyl, C1salkoxy, halo, aryl, aryl(Cysalkyl)-,
C,.shaloalkoxy, and Cy.ghaloalkyl;

R* and R® are independently selected from hydrogen and C, 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 Cq_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 (1), 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



5 or a salt, solvate, or physiologically functional derivative thereof,
wherein Rl, R2, R3, R6 and R7 are as defined above for formula (1) and m
is 4 or 5wolog/oe4389 conpounds of fornulae (1) and (la), thePgmraRy2RL14DS
preferably attached to the Para- or neta-position, and nore preferably to
the meta-position relative to the 10 - OCR6R7- |ink. 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 - OCR6R7-
link. I'n one preferred enbodi nent Rl rgpresents a substituent as defined
above, other than 15 hydrogen, nost preferably attached to the
neta-position relative to the -OCR 6R7-1ink, 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- ndIEt a- positions relative to the -OCR6R7-1inkg? In a particul ar
enbodi nment , ﬁ%eﬁ R2 and R3 each represent halogen they aré pre&ferably
attached at the grt=hp positions and when R2 and R3 each gsent et hyl

they are prefers THOPINACH (DR, ) FreDa—i08)); TOPRRR2 cong®iinds” of
formulae (1) and @ R| is suitably selected from hydrogeh Cl_6al kyl,
hydroxy, hal o, Cl1_6hal o&rkyl, -XNRB(C)OR9, - XNRBC(O) NROR10|, - XNR8SC2R9,

- XS2NR'R12, - XNROR10, -XNR8C(O OR9, XSR9, XSOR9, XS(2R9, Br from X-aryl,
X- hetaryl or X-aryloxy, optionally substituted as defined above. WO

03/ 024439 PCT/ @B02/ 04140 5 X is suitably (CH2)p wherein p is preferably
zero. R8 and R10 suitably represent hydrogen. 5 RO suitably represents

hydr ggen, I ; i r { @:-Ral kyl ) -,
any of mPgéergr@ys%ﬁét%ﬁ?”aﬁﬁ‘} @Jgﬁﬁds“ﬂ"?fﬁéﬁf'%ﬁ"%@é%eé’? ’k@?#géﬁ%ﬂﬁéﬁgé?kyl ,

- SO2( C1_6aht R’ aje asviefined eppve ot fasmblay(andp {#4 €5-6al kynyl ), NHSQ2ar yl ,

-NH( hetaryl (C1. 6al kyl ), NHC(O aryl or NHC(O hetaryl. 10 R11 and R12 are

suitably each i ndependently se|]ected from hydragen, Cl 6al kyl d

C3_7cycl ol g C.Ompﬁ“'ﬂq’?eoﬁ%rf‘%/“llﬁec 4')0?1‘%(?3)14%? gf‘?‘ré’dé ég il éf%@%w@?t?lé@d ts?heme nber ed

ni trogen @?F&-;@r RieRPpdditi®), anemose prefdsably & the anetd-positiorbrelatisle dather at ed or

uns tour at E CHSIQQ IIWQI ‘Frbe br%é)sy ﬂegn@Rmeeré)a%ﬁ rﬂwoaeﬁagmiently 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,
C1.ealkyl, hydroxy, halo, C;ghaloalkyl, -XNR}(C)OR®, -XNR®C(O)NR°R'®, -XNR®SO,R’,
-XSO,NR''R™, -XNR°R'’, -XNRC(O)OR®, XSR®, XSOR®, XSO,R®, or from X-aryl, X-
hetaryl or X-aryloxy, optionally substituted as defined above.



15 and optionally 1 or 2 other heteroatons independently selected from

ni trogen, sul phur, and oxygen. Suitable exanples of such a ring include

pi peri di myD,03f0ptaphol i nyl, pyridyl, 2,4-di hydroxypyri m di ®¢IT/GERME4140

pi perazinyl. In the definition of RL, the term"hetaryl” nmeans a 5- to 10-
menbered heteroaromatic 20 ring or bicyclic ring system which includes 1,
2, or 3 heteroatons independently selected from oxygen, nitrogen and

sul phur, such as thienyl, pyridyl, 2,4- dihydroxypyrim dinyl,

2, 3-di hydroi m dazo[ 2, 1-b] [ 1, 3] t hi azol -& yl, or bipyridyl, preferably a 5-
or 6-nmenbered heteroaromatic ring. 25 As used herein, the term"aryl"
either alone or in the term"aryl oxy" neans a nonocyclic or bicyclic
aromatic p(iiguitsay&g/t(emz)pmk‘eiaﬁ ippreferbbly papht hyl , or bi phenyl. Preferably the
term"aryl” neans phenyl. In the compounds of fornulae (1) and (la), the
group Rl is preferably selected from 30 hydrogen, Cl-4alkyl, hydroxy, halo,
- NR8C( O) NRORIOR "anifabliNRpesEPROydibgarei n R8 and R9 are as defi ned above or
nore suitably wherein R8 is hydrogen and R9 is sel ect ed from hydrogen,

Cl- 6al kyl, _C3-6¢cycl oal kyl, and aryl and is o t| on b bstituted as

deschi bed Rapeitasly rmeeemtemq@ge@@vswz%ﬁm kg %t@ry hpounds  of

E)(r)”u:?ge tibtanAy a{nk )l aﬂwwrﬂ:htrh@ué@ptwnaly swsﬁmtwtbyt@teelgylbsz%ﬁ?loa&w{j/ OEI)
an SUI e ounds of fornula

and (1a) Fgé%(ﬁda Zp?@ @fﬁ%b@y 3@6@#@8%%"‘%@@1 ected from hydrogen,
hal ogen (elgH(HetaanJgelkyly NHC©)pryedreMBB(C)hetatybr i ne), halo Cl1_6al kyl (eg.
CF3), Cl.6alkyl (eg. nmethyl) and phenyl or substltut ed phenyl (eg.

p- met hoxyphenyl ). In the cor‘rﬁounds of formula (1), R4 and RS are preferably
i nddfende | andge ata suitably@ach imlengriianyy relastad fRrHYOTogep: &raafkst @bl y R4 and
RS are boi) hQygdeggen. It is to be understood that the present invention

covers all conblnatlons of particular and preferred groups descrlbed
her ei nabove, 15 Preferr,e Q the invention i cl ud
NC(3- T (20 4 the(Rfinlen oLy driR o o A G ERpLuSp Ry oeef SRRBISinse AP e hyi -
ani no) hexylg. Od-gble# hpevibered @ﬁiu}dlé@ab’ur}saf\iratphaﬁg Whobdncludes( ditrogen atom
I_Q Lyfp g(getaﬁéﬂopnoz?alle I1(23rr]|200rtr(1)ebr @Fclagtgr)é Lndtegggc}/e}nn? &L%t%&“ﬂ%ﬁl ﬁi&ogen, sulphur,

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

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 thienyl, pyridyl, 2,4-
dihydroxypyrimidinyl, 2,3-dihydroimidazo[2,1-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 (la), the group R' is preferably selected from

30 hydrogen, Csalkyl, hydroxy, halo, -NR?C(O)NR°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, Cysalkyl, Csscycloalkyl, and aryl and is optionally substituted as

described above.



N-(1,1 -biphenyl-4-yl)-N-{3-[(2-{[6-({(2R) - 2-hydroxy-2-[4-hydroxy- 3-

m no) hexyl ] oxy} et hoxy) net hyl pohaBokpursea;
(2 R)-2-hydroxy-2-[4-hydroxy- 3-

m no) hexyl ] oxy} et hoxy) met hyl ] phenyl }ur ea;
et hoxy] hexyl } am no) - 1- hydr oxyet hyl ] -2 25

(hyd roxynet hyl) phenol; 20
{
I

3
(hydr oxy m&ohuglo)4abenyl ] et hyl } a
N-cycl ohexyl -N -{3-[(2-{[6-({
(hydroxynet hyl ) phenyl J et hyl } a
4-[ (1 R -2-({6-[2-(benzyl oxy)
(h%/((jro?ymet hyl ) phenol ;
4-1(2-{[6-({(2R) - 2- hydroxy 2- [ 4- hydr oxg- 3- (hydr oxynet hyl ) phenyl ] et hyl }am no
) - hexyl ] oxy} et hoxy) met hyl ] benzenesul fgnam(dg 4¥{( yiphenyt] a
R) - 1- hydroxy-2-[ (6-{2-[ (4-i odobenzyl ) oxy] et hoxy} hexyl ) am no] et hyl } - 2-

hydr oxy et thig |cbﬁlb6tﬁmis offf&mulae (I) and (Ia) wherein the group R is substituted by R®

(
3-[(2-{[6 2)0 1y2 hyd t hyl ) ph I h
) - hexyl]aﬁ‘%’ ?r |]"E?e‘[h“z'8tﬁ]% ﬁgm(dg roéy?ﬁydyrégyrerg%/hllleg yl%?rln "
E)e- 1|-]hydroxy 2- {[6 (2 {[(1 R)-1- phenyl et hyl ] oxy} et hoxy) -

xyl ]am 3
R -1 hy droxy- nt? orm%T ﬂ{é?]p[] iﬁ%ﬁﬁiﬁ %agé’(fpr(efe}ably mdependently
hexy®] ani ﬁej]e@teﬁ WWé’fRﬂe” Wm(emmn@efrmméﬁ%ﬂabﬁb '?"QP {helo
R) -2-[(6-£2; Jwéyﬂ(é‘gﬁb@ pb%mw X irlegiy ey joneiy o) substinked piergt oxyet hyl } - 2-
(hydroxynet yI enog - hydroxynet hyl)-4-{(1
R) - 1- hydr &8 ? YPIEMDN4- et hyl benzyl )oxy]
et hoxy} hexyl )am no] et hyl } phenol ; 5 4-{(1

R)-2-[(6- hw%%;néﬁ%%h&?éﬂ%?’@y ) %éfhﬁtaflf&%%é@wnhéam%ﬂ}sam@ﬁw hyl }- 2-

(hyd roxy
R) - 30hydr bygrogerf figd (ngthy|, mnore prerferaév&r@m)ﬂ PR Rty ydrogen.
oxy}ethoxy)hexyl)an1no}ethyl)phenol 4-{(1

R) - 1- hydroxy-2-[ ( 6-{ d
(?']ydroiyméttl% L{ tood( thatt erp?é(s%gf H\Z/ nt?on gl/éartsg XXI%Bma or?s orppaRqulap gn& 2- 10

N-{3-[(2- {oEeGe&éc(&&pgdmdbwuerambgewdr oxy- 3- (hydr oxynet hyl ) phenyl ] et hyl } -
am no) hexyl ] oxy} et hoxy) net hyl ] phenyl } ur ea;
N-{3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy- 3-

15 Preferred compounds of the invention include:

N-{3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyl}-
amino)hexyl]loxy}ethoxy)methyllphenyl}-N'-phenylurea;

4-{(1 R)-2-[(6-{2-[(2,6-dichlorobenzyl)oxy]ethoxy}hexyl)amino]-1 -hydroxyethyl}-2-
(hydroxymethyl)phenol,

20 N-(1,1'-biphenyl-4-yl)-N'-{3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-

(hyd roxymethyl)phenyl]ethyl}amino)hexyl]oxy}ethoxy)methyl]phenyl}urea;
N-cyclohexyl-N'-{3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-

(hyd roxymethyl)phenyl]ethyl}amino)hexyl]oxy}ethoxy)methyl]phenyl}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-(hyd roxymethyl)phenyl]ethyl}amino)-
hexyl]oxy}ethoxy)methyllbenzenesulfonamide;
4-{(1R)-1-hydroxy-2-[(6-{2-[(4-iodobenzyl)oxy]ethoxy}hexyl)amino]ethyl}-2-
(hydroxymethyl)phenol,

30 3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hyd roxy-3-(hydroxymethyl)phenyllethyl}amino)-
hexyl]oxy}ethoxy)methyllbenzenesulfonamide;
2-(hydroxymethyl)-4-((1R)-1-hydroxy-2-{[6-(2-{[(1R)-1-phenylethylJoxy}ethoxy)-
hexyllamino}ethyl)phenol,
2-(hydroxymethyl)-4-((1R)-1-hydroxy-2-{[6-(2-{[(1S)-1 -phenylethyl]oxy}ethoxy)-

35 hexylJamino}ethyl)phenol;



(hydr oxynet hyl ) phenyl ] et hyl } am no) hexyl ] oxy} et hoxy) net hyl | phenyl }-4 15

(met hyl sul fonyl ) benzenesul fonam de; N-{3-[(2-{[6-({(2

R) - 2- hydrweyw3/24449 hydr oxy- 3- (hydr oxymet hyl ) p henyl ] et hyl PCT/GB02/04140

am no) hexyl ] oxy} et hoxy) net hyl ] phenyl } met hanesul f onam de;
N(3-{[({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 } am no) car bonyl ] am no} phenyl ) pyri di ne-3
- 20 carboxam de; N-(3-ethyl 7

phenyl)-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 } ur ea;

N-{3- [ (2- glbrr){ 26?12 Ra-beroperzyokd ethpgypesyytdm(toy-dshyrsoxpéthyl}-ppheny| | -

et hyl } am Qhex bﬁéﬁ et ony) met hyl ] phenyl } - N - ( 3- net hyl phenyl )urea; 25

N-{ 3- [(2-f q[é“tx{/%‘? ¥4r oxy- 2- [ 4- hydr oxy- 3- (hydr oxynet hyl ) phenyl ] et hyl } -
am no) hex;zl(hmrwymmm{yz} {8 Rinyt HHyp tosm2HF6-{2-4-Brethytieneyiloxlret hyl ) phenyl ] ur ea;

N-(3, 5-d 2-{[ 6- 2R) - 2- hyd 2-[ 4- hyd 3-
(h3(/dr oxy thY} 8@8 %El th I hgén&ng)( he§<3[/l ] E)E()(/} e% hoxyglmrs'?ﬁg;l ] pL ng%/} L(r))e(g

N- ( 35ch | éf{a;R)faeh@rl{'c) L( 4-dichigrpbenzygoxylethay expiamindyL-byqraxyeiiieky- 3 30
( h%/dr E)z(y &lohy! } am no) hexyl ] oxy} et hoxy) met hyl | phenyl } ur ea;
N{3-[(2 4- hyd t hyl h I
et hyl } an dm&wn}e&wém%w{z RS %es'abé%ﬁ Fo ) tren arf(1
R) - 2- [(ﬁ .{)2 }Ea(thy’s)lfTéxyqumbyétw))pmammoxy} hexyl ) am no] - 1- hydr oxyet hyl}-2 (hyd
r oxymet eno
rN;) q é m!;s 5 ﬁy %;%&%5{ (Q)i%r;:)\é/&lﬁg r{Q i(éd@g olﬁén ?&gﬁe@&?ﬁe yl)aman]ethyl} -2-

X y Inexyyie
am no) he
N-{3- % ( ZXH{? }[@%@%ﬂ%ﬂ%rggy k‘gbﬁwbwg?@(@*%@?%;@goxynet hy%) phenyl ] et hyl } -
am no) hexy@ny WWﬂWb‘W&YﬂW? ﬁwl}r?% ophene- 2- car boxanm de; 5
N-{3-[(2- N Q%(l“ 2@)@)&%@9@%2@4 hydrbyds-oxy- 3- (hydr oxynet hyl ) phenyl ] et hyl } -

0X

3 (benzoy arebepaHDAS Ve RO ERERERL ey 5.  nyar oxymet hy

3 b I
( 1%]2%I(.}nemlybsbl}myi)b@')zheawlfpomy\}det hoxy) net hyl ] phenyl } benzam de;
v (TS N2 BT P 4 525 LA R -

r oxynet hyl
ammo)hexyl]oxy}ethoxy)methyl]phenyl}methanesuIfonamlde

N-(3-{[({3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3- -(hydroxymethyl)phenyl]ethyl}-
amino)hexyl]oxy}ethoxy)methyl]phenyl}amino)carbonyl]amino}phenyl)pyridine-S-

20 carboxamide;
N-(3-ethylphenyI)—N'-{3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)-
phenyl]ethyl}amino)hexyl]oxy}ethoxy)methyl]phenyljurea;
N-{3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]-
ethyl}amino)hexylJoxy}ethoxy)methyllphenyl}-N'-(3-methylphenyl)urea;

25 N-{3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyl}-
amino)hexyl]oxy}ethoxy)methyljphenyl}-N'-[3-(trifluoromethyl)phenyl]urea;
N-(3,5-dichIorophenyl)-N'-{2-[(2-{[6-({(2R)-2-hydroxy-2-[4—hydroxy-3-
(hydroxymethyl)phenyl]ethyl}amino)hexyl]oxy}ethoxy)methyl]phenyl}urea;
N-(3-chlorophenyl)-N'-{3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-

30 (hydroxymethyl)pheny|]ethy|}amino)hexyl]oxy}ethoxy)methyl]phenyl}urea;
N-{3-[(2—{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethy|)phenyl]—
ethyl}amino)hexyl]oxy}ethoxy)methyl]phenyl}-N'-(3-iodopheny|)urea;
4-{(1R)-2-[(6-{2-[(3-aminobenzyl)oxylethoxy}hexyl)amino]-1-hyd roxyethyl}-2-
(hydroxymethyl)phenol;



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

carboxam de; N-{3-[({3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hyd

r oxy- 3- ( worogsg4¥ed hyl ) phenyl ] et hyl } - PCT/GB02/04140

am no) hexyl ] oxy} et hoxy) met hyl ] phenyl } am no) car bonyl ] phe nyl } ni coti nam de;
N(3-{[({3-[(2-{[6-({(2R) - 2- hydr oxy- 2- [ 4- hydr oxy- 3- ( hyd
roxymet hyl ) phenyl ] ethyl} 15

am no) hexyl ] oxy} et hoxy) net hyl ] phenyl } am no) car bonyl ] am no} phenyl ) -

benzenesul fonam de; 4-[(1 8
R)-2-({6-[2-(1,1'-biphenyl-2-y|nethoxy)ethoxy]hexyl}anino)-l
hydroxyethyl] 2- (hyd roxynethyl) phenol; 4-{(1

R) - 1. hydr Qup(@-fd- q 481 ronyed-iopgendey 13 (HytirdrgmihyGehanyethyibxy] et hoxy} - 20

hexyl

R)e X)zl %?21 ?'(é)‘ % X w&@%br%x’lﬁs%{w%%?n%?m%%wae 1- hydr oxyet hyl } - 2-

(R ;ly gr ﬁ; é ;rgt{hs{(;}:[ﬁ&}?(%ﬂg)e Tl; %d%ggf%&%ﬁszzgggthyl)phenyl]ethyl}

h | nojhex t ) Y, BeBHide

R)e X&%;? r bgi-[(z {IQ e{(%FQnif byﬂrw&gggmw §hysé§q><émﬁ6wa>mwm}n no] et hyl } - 2-
(hydroxy;n';gn Letho‘iqin?rethﬁ]%m{ahﬁyb%éa’ﬁﬁbe hyd roxy-2-[4-hydroxy-3-(hyd

roxymet h

ani %o) hexy 1 '@mmk @%9@]%%%%){?{9%‘3{ “fildhygrosy-3-(ydsoxymetyl) o

?F,% (Zh[((]I 6- bﬁ’er{y{]&h&;r}aimb mkpmwewoypmw]bmw}}bmmlm no] - 1- hydr oxyet hyl } - 2-
ro

R) - 2- {(6 F’y{ﬁg{gs@)@]ﬁ%)ﬁw X;)L/IQ)[;1 r%de%){ox%yﬁroxi ?th%)pherylletpl{)droxyet hyl } - 2-

(hydQoxy rramlrryd)I)qadyk]m(y}ethmquathﬂ)phgnﬂe@m(\Q)c@r[ognyllp enyl}thiophene-2-

uor o- 6- (tr get hyl )benzyl ] oxy} et hoxy) hexyl ] am no} 1- hyd

roxyet hyl) gro h2y phenol ; WO 03/ 024439 PCT( ( 1140 9
2- (hydr ox%‘@t[ [92{@ {{(2_8) hydroxy -2-[4-hydroxy-3-(hydroxymethyl)p eny]ethy

R) - 1- hydr gxym hé)lgﬁm( yiethd &éthyl dh@ﬁ [RshdRANbbhgEIBAEhY nicotinamide;

ERElEI e st e el

R) - 1- hydr 6%

yl) st hOXhhﬁ&mﬂ@%&hbmmylﬁiﬁeylyl}mewobrboEyI]amlno}phenyl)-

3-[(2,3-d| dgn%%mog.g%‘(?o[ez -b][1, 3]thiazol -6-ylmethyl)am no]-N-{3-[(2-{[6-({
2R) - 2-

(2R 4-[(1R)-2-({6-[2-(1,1 "_biphenyl-2-ylmethoxy)ethoxylhexyl}amino)-1-hydroxyethyl]-2-

(hydroxymethyl)phenol;
4-{(1R)-1-hydroxy-2-[(6-{2-[(4'-methoxy-1,1 '-biphenyl-2-yl)methoxylethoxy}-

20 hexyl)amino]ethyl}-2-(hydroxymethyl)phenol;
4-{(1R)-2-[(6-{2-[(3-bromobenzyl)oxy]ethoxy}hexyl)amino]-1-hyd roxyethyl}-2-
(hydroxymethyl)phenol,
2-(hydroxymethyl)-4-{(1R)-1-hyd roxy-2-[(6-{2-[(3-phenoxybenzyl)oxy]ethoxy}-
hexyl)amino]ethyl}phenol,

25 4-{(1R)-1-hydroxy-2-[(6-{2-[(4-hyd roxybenzyl)oxylethoxy}hexyl)amino]ethyl}-2-
(hydroxymethyl)phenol;
5-{3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hyd roxymethyl)phenyl]ethyl}-
amino)hexyl]oxy}ethoxy)methyl]phenyl}pyrimidine-2,4-diol;

4-{(1 R)-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-hyd roxyethyl}-2-
(hydroxymethyl)phenol;

4-((1 R)-2—{[6-(2-{[2-f|uoro—6-(triﬂuoromethyl)benzyl]oxy}ethoxy)hexyl]amino}-1 -
hydroxyethyl)-2-(hydroxymethyl)phenol;



hydr oxy- 2- [ 4- hydr oxy- 3- (hydr oxynet hyl ) phenyl ] et hyl } am no) hexyl ] oxy} et hoxy) -
nmet hyl ] phenyl } benzam de;
N (3-{[ ({8O[og@244pB- ({ (2R) - 2- hydr oxy- 2-[ 4- hydr oxy- 3- PCT/GB02/04140
(hydroxymet hyl ) phenyl ] et hyl } ani no) hexyl ] oxy} et hoxy) nmet hyl | phenyl } ani no) carb
onyl]am 10 no}phenyl ) benzam de;
I’I\ll_ I(f {[({3-[(2-{[6-({(2R) - 2- hydr oxy- 2-[ 4- hydr oxy- 3- (hydr oxynet hyl ) phenyl ] et
y -
ani no) hexyl ] oxy} et hoxy) net hyl | phenyl } agi no) car bonyl ] an no} phenyl ) t hi ophene-
2- car boxam de;
N-(1,1 -biphenyl-3-yl)-N -{3-[(2-{[6-({(2R) - 2- hydr oxy- 2-[ 4- hydr oxy-3- 15
(I\thfgrgﬁynﬁiémwrc)m%ﬂwl)}ez (MR)-) Ayt o2y ??{%2}{584%de M)Zw?i)lﬂf?]dzgwhenyg}urea
ydr oxy- r ox
(hydr oxyn‘é’fﬁ%ﬁ?&%ﬁm’lli‘%t"ﬁiﬁ(‘?@%% hexyl ] oxy} et hoxy) net hy?/] phe%yl }urea;
3 [ g} 2-{ I[ ]tSQ((Iﬁ)idzcﬂéynibtfgWﬂ ﬁﬂ?{i 2-hiydroky-Qr[(5¢{2-[32- (ﬂﬁﬂ’ﬂ a)oayhfegwl -pphenyl ] et hyl }ani no
- hexy pzenesul fonam de; 20
N-{3 [ (2- ?F{é tﬁs‘%@%{ >§Ffﬁ &) m%ﬁmh‘gﬁp 3 (hydroxynet hyl ) phenyl ] et hyl } -
am nB) hexsHlRak pmrnmqamé% Hﬂ éh@ﬁ;‘?'}ﬁ y;m[e Bﬁra'ﬁo}zNgiﬁ%@r f%&&ﬂwa’-’m no] benzani d

e;  N-{3-hfdtoty-214-b d?o@&?lﬁ&%ﬁ@ﬁ}éhy%pﬁéwhéﬂﬁplﬁifﬁn@)hém&ﬂémﬂhy| ) -
phenyl ] et hyI am no) hex Irr]é)xy et hoxy) net hyl ] phenyl } [ 3- (2- phenyl et hyl ) - ph
enyl | ur eametyjen ?’i?lé

3-[(2-{ 6N(({3({RB}[{2{[Bs({i?l@)@—h?drbﬂy -By[4hhpdrpxyB3{ hydr oxynet hyl ) phenyl ] 25

eR§ h32/' %33} Pex%&lmy%ﬁe‘%&g&é}’lfaﬁw y@@?}ﬂél{hﬁ&)%mﬁ]Sﬁenyﬁé&%'o)c{a(‘l?dngl[]ﬁh( {(2

pher@l ] et hglphemyrehdaemide;] oxy} et hoxy) met hyl ]1-1, 1' - bi phenyl - 3-yl } pyri mi di ne-2
, 4(1 H 3H\: 9515{?5”?2 {[? é{(éli)sz hydroxy -2-[4-h droxi3 (hydroxymethyl)phenyl]ethy|}

R) - 1- hydr ob I
(%ydroiyn@mmﬂ WM}ethoxy)methyl]p%gﬁ)yl}amm gl:[bor(\) ]Q‘nlnéghgnymhl Op]heet I}yl} 2- 30

-[ (2- {[@a,(){,ﬁégﬁ)jeZ hydr oxy- 2- [ 4- hydr oxy- 3- (hydroxynet hyl )p he nyl]-

t hyl h -3-0l -
ﬁl— cgcl} ghme ) eéﬁ’goﬁ%%’%(@péﬁgi@é %’o&{}@%&%@ﬁ%&&% ( hydr oxynet hyl ) pheny
| ] - 16t hy| Hramiroxginedwi)phawildtayfeomind irexipk]lbthoxymetilpoemiies; WO 03/ 024439
PCT/ GBO2/ Pl;l(% ant}[ﬁ]e%/ﬁ l\{?’i( {3106l R0 Hpdroxy A A3l 4- hydr oxy- 3- (hyd

roxymet hy
(hyd roxymethyl)pheny Jethyl}amino)hexyljoxy}ethoxy)methyl]lphenyl}urea;

3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)-
hexyl]oxy}ethoxy)methyl]-N-methylbenzenesulfonamide;

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

25 ethyl}amino)hexyl]oxy}ethoxy)methyllphenylcarbamate;
5-{3'-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)-
phenyl]ethyl}amino)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}hexyl)amino]-ethyl}-2-

30 (hydroxymethyl)phenol;
3'[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]-
ethyl}amino)hexyl]oxy}ethoxy)methyl]-1,1-biphenyl-3-ol;
N-cyclohexyl-3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]-
ethyl}Jamino)hexyl]joxy}ethoxy)methyl]benzenesulfonamide;



Zm[ ?lo) hexyl ] oxy} et hoxy) met hyl ] phenyl } - 3-[ (phenyl sul f onyl ) am no] benzam de;
R) - 2- ({ 6-WD-0603r4pg 2, 3- di hydr oi m dazo[ 2, 1-b] [ 1, 3]t hi azol - 6P¢grraadpsiam noj -
benzyl } oxy) et hoxy] hexyl } am no) - 1- hydr oxyet hyl ] - 2- (hyd roxynet hyl ) phenol; 5
N-cycl opropyl -3'-[(2-{[6- ({(2R)-2- hydroxy- 2- [ 4- hydr oxy- 3- (hydr oxy- met hyl ) -
phenyl ] et hyl } am no) hexyl ] oxy} et hoxy) met hyl]-1, 1' - bi phenyl - 2- sul f onam de;
N-{3-[(2-{[6-({(2R) - 2- hydroxy-2-[ 4- hydr oxy- 3- (hydroxynet hyl ) - phenyl ] et hyl } -
am no) hexyl ] oxy} et hoxy) net hyl ] phenyl } -\§ - [ 3- (phenyl et hynyl ) phenyl ] ur ea;
N-{3-[(2-{[5- ({(2R) - 2- Hydr oxy- 2- [ 4- hydr oxy- 3- (hydr oxymet hyl ) phenyl ] et hyl }
10 am no) pentyl ] oxy} et hoxy) net hyl ] phenyl } - W phenyl ur ea;

N (8- [ (3 Niaa ol (2Rer: mardsxwrwdaoﬂymrryamyrae(hvwhem;memt}hyI ) pheny! ]

et hyl }

N {3 ( za%"rp%() Dl P oD e oh BT henyi 1 et ny1)

ﬁj_n‘l( go% F??ES-Y(H R%}K{ﬁ}?@?@%%?ﬁdlmudr%:epimuﬂgaynz}*»—b][t;’)]ﬂmm ﬁfyéz;hgfmmo] Chyl ) phenyl
- g yeh&ney et hyl ) pheny

A RS )

roxymet hypy &HM dmino hexyI]oxy}ethoxy)methyI] -1,1" blphen -2-sulfonamide;

et hyl } am no pent oxy 0X i h I
20 i cot | Neldl @e{{g DS Riop %@V@WWW&X?@Q@%"}%?? Mo by
r oxynet hybhr@b}%xw}ﬂx}/}ethoxy)methyl]phenyl} -N'-[3-(phenylethynyl)phenyl]urea;

et hyl } ani noBHEP{s-{(2R)y2-Bly ooy 4l drpky - Bﬂwb%ymmtmmbemxb]eﬂvl}] ani no} phenyl)

Pl()iabe?ﬁglﬁgﬁ}?él\j- ff@%% r&;&%ﬂrﬁyﬁa)\enyl}wdprh%%yur%a,[ 4- hydroxy-3- (hyd
«m go% ?gf\Mg%[wc%w@«fgwng?mEy?}Z[Mzmﬁw-ﬂﬂbmmtm;d)waemd]ethyl}
am no) pen;%'qoé%?@pééf%oﬁﬁﬁ%wghgﬂw g‘%@@ r(e ;éﬁa:noz;)e/met nyl)phenyllethyl}
2* m{ ﬁog ggpg\[{ﬁ -[(d-{{2R2R)- H@dmﬁyf2a4{h4iﬂm?(¢t3€(?wr6xxnh?l?w)pbgymmI ) phenyl ] et hyl }
N-{3-[(2- E‘W‘%@%"g}x‘eﬁ? @h@BF ’D'm‘ p%feﬁg%%ﬁyd?gi;nngs ’hy|3§) phenyl ] et hyl }
g;ﬂ_ ng% Fg_xW(?O{Kiéﬁ_uﬁmexxﬁnfmw}mdgwmwm@desdmkmamlmmym- ((1
1)-2- hyg%\(gﬁ%’rﬁ@%%ﬂﬁfy@ﬂ%}ﬂ%ﬁogﬁke%%e{IJ\Jn?ﬁgr%ﬁgfk%w&npﬁﬁl%}%%W} - 1- hydroxyet hy
nicotinamide,
N—(3-{[({3-[(3-{[5-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]
ethyl}amino)pentyl]oxy}propoxy)methyl]phenyl}amino)carbonyl]amino}pheny|)

20 nicotinamide;

N-(3-{[({3-[(3-{[7-({(2R)—2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)pheny|]
ethyl}amino)heptyl]oxy}propoxy)methyl]phenyl}amino)carbonyl]amino}phenyl)
nicotinamide;
N-{3-[(2—{[5-({(2R)—2—Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}

25 amino)pentylJoxy}ethoxy)methyl]phenyl}methanesulfonamide;
N-{3-[(3-{[5-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}
amino)pentylloxy}prop)methyl]phenyl}methanesulfonamide;
N-{3-[(2-{[7-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}
amino)heptylJoxy}ethoxy)methyl]phenyl}methanesulfonamide;

30 N-{3-[(2-{[6-({(2R)-2—Hydroxy-2-[4-hydroxy-3-(hydroxymethy|)phenyl]ethyl}
amino)hexyl]oxy}ethoxy)methyl]phenyl}benzenesulfonamide;
4-((1R)-2-{[6-(2-{[3-(Dimethylamino)benzylJoxy}ethoxy)hexyllamino}-1 -hydroxyethyl)-2-
(hydroxymethyl)phenol;



WD 03/ 024439 PCT/ GB02/04140 11 3-[(2-{[6-({(2R)-2-Hyd roxy-2-[4-hydroxy-3
(hydr oxynet hyl ) phenyl ] et hyl } am no) hexyl ] oxy} et hoxy) met hyl ]-N, N, N

trimet hylwenzenasd ni um N-{4-[(2-{[6-({(2R)-2- Hydr oxy- 2- [ 2CmGBROxM63 5
(hydroxynet hyl ) phenyl ] et hyl } am no) hexyl ] oxy} et hoxy) net hyl ] phenyl } - N - phenyl
urea; 4-{(1

R)-2-[(5-{2-[ (2, 6-di chl orobenzyl ) oxy] et hoxy} pentyl)am no] - 1- hydr oxyet hyl } -2
- (hydroxynet hyl ) phenol ; and salts, solvates, and physiologically
functional derivatives thereof. 10 Pafjicularly preferred conpounds of the
i nvention include:

N-{3-[(2-{[6- 2R) - 2- hydr oxy- 2- [ 4- hydr oxy- 3- (hydr oxynet hyl ) phenyl ] et hyl } -
am'{ nog Elex ’hq?o(i%ri{@'%?o&wgf@t%ﬁ‘f'ﬁh RYN-9= N -);;hengll ﬁrea; Y 4-{%/1) Phenytlethyl}
R) - 2-[( 6- {rg/dEc(x%m@trﬂfi)ﬁII%r@t[]@tlh?l!}b?rﬁihb)hé)()]I]@R%@mkﬂﬁ?%y)]mm’-] - 1-hydr oxyet hyl } - 2-
15 (hydroxynet hyl ) phenol’;

N-(3-{] ({gmpqtgyl%/efr@e(@@mm;z_ Hydr oxy- 2- [ 4- hydr oxy- 3- (hydr oxyret hyl ) phenyl ] et
hyl'} - N-{]4-[(2-£[6-({}(]2R)-2-HydroxY-2-[4-hydroxy-3; _ o

am g 2)e(g)@yg?é(x%m%il(y(i)éxgnr{/ﬁgtwﬁ};rﬁing)rr]\)él(y;l]%xmy}gt e b ST ST ek PY T 1 di ne-3

R) - 1- Hydr Q%Kﬂ%d—[&@-{i—F&b(&cﬂ%b@i@ﬁb@&?é&hc))@}‘péhgﬂ)EﬁMhWFdx@éﬂpr]Zet hyl }-2- 20
(hydroxynet hyl’) phenal ; 4-{(1

R) - 2- [ ( 6- {ydrpamsthy)rBeNRH benzyl ) oxy] et hoxy} hexyl ) ani no] - 1- hydr oxyet hyl } - 2-

(hydroxynet hyl ) phenol ; N-{3-[(2-{[5-({(2R)-2-Hydroxy-2-[ 4- hydr oxy- 3-(hyd

roxynmet hyl ) phenyl ] et hyl }

am no) pentyd oy kelvates ydrdgihygibloglzelyluhetidnapderivetivesdbereo25 and sal t s,

sol Y tes, and physiologically functional derivatives thereof. Particularly

pref'erred conpounds of the invention further include: 4-{(1

R) - 2- [ ( 6- fartjcurig peifernedeabraunds pbihe irventiry PARILSI ) ani no] - 1- hydr oxyet hyl } - 2-

30 (hydr oxyaeisnh X RERNEhyardRA23ahdroRNE. (BRI @hRyIPREBABtYINO 03/ 024439

30_(hydr OXYERIAHEXRIRNhyarBRflotahldroRnd (RRksghRnyBRERAbYHO
amino)hexyl]oxy}ethoxy)methyl]phenyl}-N'-phenylurea;
4-{(1R)-2-[(6-{2-[(2,6-dichlorobenzyl)oxylethoxy}hexyl)amino]-1-hydroxyethyl}-2-

15 (hydroxymethyl)phenol;
N-(3-{[({3-[(2-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}-
amino)hexyl]oxy}ethoxy)methyl]phenyl}amino)carbonylJamino}phenyl)pyridine-3-
carboxamide;
4-{(1R)-1-Hydroxy-2-[(6-{2-[(3-hydroxybenzyl)oxy]ethoxy}hexyl)amino]ethy}-2-

20 (hydroxymethyl)phenol;
4-{(1R)-2-[(6-{2-[(3,5-Dimethylbenzyl)oxy]ethoxy}hexyl)amino]-1-hydroxyethyl}-2-
(hydroxymethyl)phenol;
N-{3-[(2-{[5-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyl}
amino)pentyljoxy}ethoxy)methyl]phenyl}-N-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)oxylethoxy}hexyl)amino]-1-hydroxyethyl}-2-
30 (hydroxymethyl)phenol;

and salts and solvates thereof.



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 ncl udes Wwotoh/0g439 and (R) enantioners either in substanti CIryGRYan0€14dor m or
adm xed in any proportions. Simlarly, where R4 and R5 are different groups
or where R6 and R7 are different groups, the carbon atomto which they are
attached is an asymmetric centre and the present 10 invention includes
both (S) and (R) isoners at these centres either in substantially pure
formor adm xed in any proportions. Thys the conpounds of fornulae (1) and
(la) include all enantionmers and diastereoisoners as well as m xtures
thereof in any proportions. 15 Salts and sol vates of corrpoun‘gs of fornul ae
(1) and (The campewnds < fymulagdiland dla) inglide @n asyaMatifcenire, Raesether ein t he
count eri oRa@bnatsteef eked sol vent is pharnmaceutically acceptable. However,
salts and sol vates havi ng non-pharnaceutically acceptable counterions or
associ ated solvents are within the scope of the present invention, for 20
exanpl e, foR-use as internediates in the preparation of other conmpounds of
formulae (I) and (la) and their pharmaceutically acceptable salts,

sol vates, @Hd physiologically functional derivatives. By the term

"physd ol ogi cal | function%h. i hWwe' d ; ) erivative of a
25 ¢ oulPH by Sr%?eé‘t tnlv tg)ﬂ%«%l%fetshbg\% ‘1%%{.’ Egﬁgélnn%t'gﬁgg%@%bﬁcal function
as the fr sebstatigip o fofm poadmiked Igny@rogdriédns. f or exanpl e, by bei ng
convertible in the body thereto. According to the present invention,
exanpl es of physiologically functional derivativ [ esters.

by wheredpiasi

Phar naceutSiredarlyywhere e pgfpger@)grqugg OEWHﬁSﬁ%@d&m%rgg&?f%‘t 9[‘)“p§ﬁ8 (1a)
may have g EaB6PE BviHich thep YRy dtedhédisanGsymeddiyd centreydnd ties yles@it al kyl
oo 75, B nches B3 LaP BRloF RS Srl Ba i LA e
Phar nmaceutforaradd adnaicexkiptamb lpeopmctionsaddi t i on salts include those WO 03/ 024439
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Thus the compounds of formulae (1) 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 counterion or associated solvent is pharmaceutically
acceptable. However, salts and solvates having non-pharmaceutically acceptable
counterions or associated solvents are within the scope of the present invention, for
20 example, for use as intermediates in the preparation of other compounds of formulae )
and (la) and their pharmaceutically acceptable salts, solvates, and physiologically

functional derivatives.

By the term “physiologically functional derivative” is meant a chemical derivative of a
25 compound of formula (I) or (la) having the same physiological function as the free

compound of formula (1) 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 (1) and (la) may have
a hydroxyl group converted to a Cyalkyl, aryl, aryl Cy 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



formed from hydrochloric, hydrobrom c, sulphuric, citric, tartaric,
phosphoric, lactic, pyruvic, acetic, trifluoroacetic, triphenylacetic,
phenyl acewiooz/osubst i t ut ed phenyl acetic eg. nethoxyphenylpcasero2m4140

sul pham ¢, sul phanilic, succinic, oxalic, fumaric, maleic, malic,
glutamc, aspartic, oxal oacetic, nethanesul phonic, ethanesul phonic,
aryl sul ponic 5 (for exanple p-tol uenesul phoni c, benzenesul phoni c,

napht hal enesul phoni ¢ or napht hal enedi sul phonic), salicylic, glutaric,
gl uconic, tricarballylic, mandelic, cimgmc, substituted cinnamc (for
exanpl e, nmethyl, nethoxy, halo or phenyl substituted cinnamc, including
4-met hyl and 4-net hoxyci nnam ¢ acid and ( X-phenyl cinnam c acid),

ascor bi c, fireedfromdyydidebiode, Hygdhbooryic aplighuoc,ceitfit dartanca phosphbric,dactic,

3- hydr oxy-2- | - ryld : :
nap%t hal gnéy_rg\?}g?rc ?fﬁ% @f!uog)%ﬁggrlf??ﬁ &%h ﬁg‘?ﬁ%y&@é‘ﬁ%‘%‘? Sg@g}r? écgp?%/nd Ir %S(e;tllgenzoi c,
4-chl or obe®@ G‘P@howpbﬁyh91355@n§ldli>|ta,mlaéz@lﬁéa%%ﬁlup@n'@f oalieumprie maleic,

benzenedi aghid ighkarAitdadpafichbiMcels infisthariR3aibRBME Wih&rlsLibhame ety ispshidas e
salts_include “anmonium salts, alkali netal salts such as those of sodium

: I .
and p®t assierixagpiep-tieneguphonicabenzenesyiplonic, ARPEYAIABIEPRANIGCY| ci um and
magnesi um gdphtisidiedisoiphbnioy, gaivylic, s, daceic Nricsballylia, ehamaelc cindamire and

N ety el Oar B BPL AN Shatny PHEREL, o TRH LB Ghibfe 1 nvent i on
di chl or obetiaydnioxip¢ledihg #yhétbylydny drmnethpxyLinmathioagid ahy biphenylvjuaoig/acsd)hy | ) phe
nol are p ' [; r | t A A1) ect ed
From ¢ hos e 315 Qeif nPnbE; ckaRaniiat Bl SRRASH or I Bl S PP Raphifdi
crysfl@l | i neapséhaleneqarviic ffansxamals earhifiglenechpcisliqpeanzpiss4-saihoxyeenzgis: 2-

hygr oscopi g 4-Hydtoe/behzdidR-EN&dbsizaR 4iph¥nylfhzBRNbéRNBECrHIRAYS exhmplecioapounds
of formul a}g%](zlﬁz nd &;a%l are sel ec |\é§ f 32- adr noreceg %%l agonl_sts as
denonst r at sdieeTyliphabd setionit agids, Jrhasmagriflicalvacggpiphle gse salt ipglide | j nes
tr ans:‘]I ect e@knmohhnmmmnalbatmeadsm@uaf epthoss oﬁ§or::ﬁlﬂﬁ and beﬁsﬁemwkalﬁierrpoulnds
according to.t resent. i pyention 0. have t ial.,.t ' on
cur at 1 on ottt e SRty 2B % R B BlR Snd T S S B ieE Rl P Basiipases | o
conpdands $uohas didyslehexyh amins andid-metleyl-&pglucanginendex i n ani mal nodel s
relative to existing long-acting [32-agonist bronchodilators. In addition,

compounds Rl dnbebDAFlrb@Red BIMBBIIAIE iInRARBABGAH IS £ (R BURRELII €5t hat

: £hi%
will reduce system c '‘exposure relative to existin on(i- éctlng et a2

agoni st br dialawlenz)exydethpxylkeryhaminehpaudrgsyaihyi-Préhydrmemethrhens! be

suitable for once-daily admnistration. WO 03/024439 PCT/ GB02/ 04140 14
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 (1) 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
B2-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.



Therefore, conpounds of formulae (1) and (la) and their pharmaceutically
acceptable salts, solvates, and physiologically functional derivatives
have use wWo oslhet4py ophyl axis and treatnment of clinical comdTtGBm®4f40r whi ch
a selective 32-adrenoreceptor agonist is indicated. Such conditions

I ncl ude di seases associated with reversible airways 5 obstruction such as
ast hma, chronic obstructive pul nonary di seases (COPD) (e.g. chronic and
wheezy bronchitis, enphysena), respiratory tract infection and upper
respiratory tract disease (eg. rhiniti$4 including seasonal and allergic
rhinitis). G her conditions which may be treated include premature | abour,
depression, 10 congestive heart failure, skin diseases (e.g. inflamuatory,
al l ergic, Tﬁél@ﬁdratddh:poaﬁdis ofgbmhdléeatlmdd/(ea)sdnbnhem sreamesdyticalynaticeptable wher e

| overing pept g?lv?] Sls galntg epé\gglogﬁ Wh&qﬁwgr rwaﬁ%gth'age aé‘é’m@lﬁéyd wgl(,ger ation)

and nuscl & Sent 1 nven provi des a
met hod f ormnd treatmenp bftliaicalscanditione for M@lﬂ\ aﬁelecgge éz'éqirﬁﬁ@f@éqipt@bﬁ\ﬁﬁntsﬁ Bnin a

mamml ! #dh rarsmer. or agoni st
e caf et SRR ntllyé Hisacts Bociatey Y ré‘%rﬁ”ﬁ%zi?)%hy

ef f edt i ve ORBIBIEHEN é\ﬂdhasciﬁﬁ'i!mﬁ rRrQITC pRRtwGHVE RYImoRRTY Plsﬁ?seso(

Shar rf&feufch{bﬁld éhdfavm‘e%ep E&Un@hlt@ éHrﬁphyEé}hé()até%plr@t?ryﬂl‘a& intéatigh @ad uppédru nct i oRaI
erivative thereo resen ovi des such a

net hod fof esﬂ‘f@ E%QISS%% &G " wl"?a'éﬂaﬂr}?g‘mr%oﬁ‘eaﬁorlﬂl gegéié}é'ﬁ?ﬁ CI ated with

reversible airmays obstruction such as asthma, chronic obstructive

pul monary Cﬂ C%ﬁﬁmgg?urt eag%%'tFe%h%{ ﬁﬂ&&@?ﬁen{amrggﬂogp deprédBBR  respiratory

tract dlsea aspec esent invention provides such a
met H&d f orcongrstipe beary/ladwiesskin dlS@@%@t(ﬁﬁn'@ l@mmatqsv iaHergia, PeYiictah sel ect ed

from premaf Lot @@Wdus%eéﬁééhmnsm‘a@@%mg &R dciditqiid destablekeg. di seases
(e.g. inflanmatory, 8Bgorl roliferative skin 25

di seases) Pe@@ﬁl%ﬂdcgﬁ%c ‘M?Pé?@rl) m%{jeﬂﬁﬁf"?@gﬁ%’% ty is desirable (e.g.

peptic and gastric ulceration) or muscle wasting disease. In the

har moeuthcEadngva tecisesY Pedia Breufhrcd Bt othe bRoARMlaRs o befifnert B 21
deritati vea dhh(ealermindmaﬁ)lrfa)macrmnSUCh@dladalmétrhéﬂf&rbuCh Q)%ﬁlwt'(!’alﬁa-rl y, for use in
the prophyl, 3%{ c%étoli' 5§ %ng%&%e% ﬁ/hl'cﬂ'c&%bné\é%%rﬁlhl@t?atldﬂ o atRérEButicaMch as a

human, for renor ecept or gonl st |s i ndi cg%ed I n
parti cul areffecﬁVéraénQL@t 9framrawn§ of frpwlad) ila fobﬁrﬂﬁ‘ gnaqeptically @cggpiahie

phar ”aceUts'aﬁ%&I%t@%Sﬁ}s@@é@céﬁl?'f&ncﬂé@él‘d@ﬂ\%tlv@the@é‘t)fs iropargcutad, the présemtt i onal
derivative thereof for t 8}9@{) aﬁf\ S Qb %r eatr nt o & §§s%se associ at ed
35 with rdWSNEPHPROVIIRS Fik qdijet g RraRfy X'ﬁ? CEIH SRIC obstructive
pul nEgnar y 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
heart failure, skin diseases (e.g. inflammatory, allergic, psoriatic, and proliferative skin
25 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 (1a) or a
pharmaceutically acceptable salt, solvate, or physiologically functional derivative thereof

30 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 B2
adrenoreceptor agonist is indicated. In particular, there is provided a compound of
formula (1) or (1a) or a pharmaceutically acceptable salt, solvate, or physiologically
functional derivative thereof for the prophylaxis or treatment of a disease associated

35 with reversible airways obstruction such as asthma, chronic obstructive pulmonary



WO 03/ 024439 PCT/ GB02/ 04140 15 disease (COPD), respiratory tract infection
or upper respiratory tract disease. In a further aspect, there is provided
a conmpourmiomB/ot4asarul a (1) or (la) or a pharmaceutically &ctamoabimosalt,
sol vate, or physiologically functional derivative thereof for the

prophyl axis or treatnent of a clinical condition selected fromprenmature

| abour, 5 depression, congestive heart failure, skin diseases (e.qg.
inflammatory, allergic, psoriatic, and proliferative skin diseases),

condi tions where |lowering peptic acidiyy is desirable (e.g. peptic and
gastric ulceration) or nuscle wasting di sease. The present invention also
provi des the use of a conmpound of fornula (I) or (la), or a 10
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with reverg da&hg%xe'a g%é@]émsfé emea@eormroh é%c?e%tfmmpre?ﬁﬁt%'lgbou?bs'[ ructive

pul monary respiratory tract Infection or per ﬁ%lratory
15 tfact depwessien, qqmgastwamﬁéufa"asepéb'ﬂ disepgese(e; % INfapvmnaiey. %{eé%?eréB ICof

formula (lghg (b'i'oli(‘éréﬂve 4kin d|§e:-fé€§)r G&Qﬁﬁﬂnbf\)mei'é/ Io%ﬁﬁ@b@dﬂc%o&ﬂﬂs desirbblat e, or
physi ol ogi cal uncti onal ere in the manufacture of a

medi canent(® ﬂoPgﬂt'ﬁénﬁﬁaﬁtWP!&’?faé'oﬁ)rortmlés&{err‘%?ﬁt'"gf"sg tinical condition

selected from premature | abour, depression, congestive heart failure, skin

di . t Ki
) 2025 bl PR b8 B A a2 11
peptil anehgeeageutically aecentaimyalt, gql@at@ugroqrysm@gtqa%fuap seerivative thateoht of a
conpound ‘?.it 6 féct&r{e)ofarméd Gimer®forhedHrBpRRS@bi t?e'ﬁtﬂnﬁnt&ff%&ﬂh@ﬂ' e salt,

sol vate or Y ol ogl cal unctlonal derlvatlve th whi ch is reqwred
to achi evecoad' iomsfor M‘g'fca gGtive PradrenqliereptorAgonistisdry C?'i‘}‘a‘i’)f LR
parti cul ardné’e@g@a?bﬂ:aatéd”hﬁltﬁ Tla%ﬁ,nmé au&ﬁhysrdbstrg@bhsmh hkl_estsmlaj ehtrbmunder )
treatnment, and the particul ar er_or . di S r e
conpounds pIHGYe |pH61é‘?5‘tafyo qt;@grgg’rﬁeﬁ?" t%ryZr%gibnﬁfe?frﬁ#;ﬁg'al{pltpgﬁ?egﬁqaéo ose of
f rom%. 00QfrYdiseaskO Iy furﬂreebepeaihltlyere iDESriged @ compaynd Fifernaida €) emltrjeort or
adul t ef er abl
to"aé_ﬁsarﬁwgc%glgglwcgg ttc:f)l%\%bfl) s%%tré 3P Itn)% (ﬂt&%ﬂ*f RSHcti d@ﬁ\%tlpé y

0.01 'S oss or t npound of
f or mJI a ( |tprereof i(th2g) mawfaqummg@mm@mfwhe REpBYE%H Pétfg%tmem %fcﬁ Jinicgl  or

physi ol ogi &akiti¥n EsiB6kd RBA préfbiuyetabyr, HERESHON, cBndtive heart failure, skin
diseases (e.g. inflammatory, allergic, psoriatic, and proliferative skin diseases),
20 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,
solvate or physiologically functional derivative thereof which is required to achieve a

25 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
humans is generally from 0.0005 mg to 100mg per day and preferably 0.01 mg to 1mg

30 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 to be
administered alone, it is preferable to present it as a pharmaceutical formulation.

35



adm nistered alone, it is preferable to present it as a pharnaceuti cal
formulation. 35 WD 03/024439 PCT/ GB02/ 04140 16 Accordingly, the present

i nvent i orwbuwsohasd provi des a pharnaceutical fornulati on ®CFGBI0MY0a
conmpound of forrmula (I) or (la) or a pharmaceutically acceptable salt,

sol vate, or physiologically functional derivative thereof, and a

phar maceutically acceptable carrier or excipient, and optionally one or
nore other therapeutic ingredients. 5 The conmpounds and pharnaceuti cal
formul ati ons according to the inventiongmay be wused in conbination with or
I ncl ude one or nore other therapeutic agents, for exanple

anti-inflammatory agents, anticholinergic agents (particularly an M, M,
ML/ M2 ?r MBcortiiag§ pihe hrevehtosnitioh further beovidas eqihaemacetiegd famuioni st s,
antiinfective. a ent s t | st am nes.
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ot her t herapeu active agents, for exarrp e, an anti-inflammatory

agen® (for exanple a corticosteroid or an an anticholinergic
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conbi nati ons conprising a conpound formul a % M’i t}ﬁ Igace@t ically
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|nthefor am ne salts or acid
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physi cal arRceeri sti gn t he therapeutic
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agent's in et ol ds an corticosteroi ds which
may be usedtihistacimebi Prefermed am combinatians epaarising afcommpeunthoidatmea (1) 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.
Preferred combinations are those comprising one or two other therapeutic agents.

20
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 alky! esters), or as solvates
(e.g. hydrates) to optimise the activity and/or stability and/or physical characteristics

25 (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
corticosteroids which may be used in combination with the compounds of the invention
30 are those oral and inhaled corticosteroids and their pro-drugs which have anti-
inflammatory activity. Examples include methyl prednisolone, prednisolone,
dexamethasone, fluticasone propionate, 6a,9a-difluoro-17a-[(2-furanylcarbonyl)oxy]-

11B-hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-173-carbothioic acid S-fluoromethyl



30 are those oral and inhaled corticosteroids and their pro-drugs which
have anti inflanmmtory activity. Exanples include nethyl prednisol one,

pr edni solwp®3/024dexamnet hasone, fluticasone propionate, PCT/GB02/04140

6a, 9a-di fl uoro-17a-[ (2- furanyl car bonyl ) oxy] -

113- hydr oxy- 16a- net hyl - 3- oxo- andr ost a- 1, 4- di ene-173-car bot hi oi ¢ aci d
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agoni sts i nclude sal neterol (e g. as the xinafoate), sal butanol (e.g. as
t he sul phate or

ornotero th
f endter ol Stwta*e'@mﬂ?ﬁ? fr}‘f@dﬁﬁaa@é\ ‘irgmoglﬁ‘éaﬁ%’d}e‘jgﬁ@ﬂ&soégm %hg maggt[ &8st is
use of t thgEEﬂﬂlbﬂdrsqé .gf thetphyding B’DEm irhibitorsatrieed WDEB/FHDE‘}DMb@MTS)jI est erase
4 (PDE4) inhibjtor or xed. P 4 i nhibitor
i nhi bitor l%@fr@peIaﬁtatgﬂplg{nagmﬁgg?rs@? ”F'PR/%W[ B %@gbe %RE?/S t #g%%%h t hat
i s known dtdsahhmbitors hetPDiMeginzyntagonistsdridcddansside semptar edotistsact as a
PDE4 1 nhi t%\In'%a%onlsts (e.g. adenosine 2a agonists), cytokine antagonists (e.g. chemokine
20 antagonists) or inhibitors of cytokine synthesis. Suitable other f3,-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 formula (I) 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,
and which are only PDE4 inhibitors, not compounds which inhibit other members of the

30 PDE family as well as PDE4. Generally it is preferred to use a PDE4 inhibitor which has
an ICg ratio of about 0.1 or greater as regards the 1C5q for the PDE4 catalytic form
which binds rolipram with a high affinity divided by the ICgq for the form which binds
rolipram with a low affinity. For the purposes of this disclosure, the cCAMP catalytic site



and which are only PDE4 inhibitors, not conmpounds which inhibit other
menbers of the 30 PDE famly as well as PDE4. Cenerally it is preferred to
use a PDB®Oioale4ade or which has an 1C50 ratio of about 0. PCOrGRyeeatser as
regards the 1C50 for the PDE4 catalytic form which binds rolipramwth a
high affinity divided by the 1C50 for the formwhich binds rolipramwth a
|l ow affinity. For the purposes of this disclosure, the cAMP catalytic site
WO 03/ 024439 PCT/ GB02/ 04140 18 which binds Rand S rolipramwith a | ow
affinity is denomnated the "low affinjgy" binding site (LPDE 4) and the
other formof this catalytic site which binds rolipramw th a high

affinity is denom nated the "high affinity" bindin it H A).. .This
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apparently are linked to inhibiting the formwhich binds rolipramwith a
high affinity. Another way to state this is that the preferred conpounds
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(R - {5 1y B ompbenzy) 4 {3 5y chapgnt 1 o) -4t hoxyphenyT] -2-pyrrol i

(R -(+)-1-(4-bronobenzyl)-4-[(3-cycl opentyl oxy) - 4- met hoxyphenyl ]-2-pyrrolid
one;

3- (cycl opénfuthex efinemertyhismizndard ftf‘ﬂtﬂf me%rﬁg‘n@? L& Wlib-itlors B82%:Bur ei do
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20 high affinity over the IC5q value for inhibiting the PDE4 catalytic activity of a form which
binds rolipram with a low affinity using 1 uM[3H]-cAMP as the substrate.

Examples of useful PDE4 inhibitors are:
(R)-(+)-1-(4-bromobenzyl)-4-[(3-cyclopentyloxy)-4-methoxyphenyl]-2-pyrrolidone;

25 (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;
cis 4-cyano-4-(3-cyclopentyloxy-4-methoxyphenyl)cyclohexan-1-carboxylic acid];
cis-[4-cyano-4-(3-cyclopropylmethoxy-4-difluoromethoxyphenyl)cyclohexan-1 -ol];

30 (R)-(+)-ethyl [4-(3-cyclopentyloxy-4-methoxyphenyl)pyrrolidine-2-ylidene]acetate; and
(S)-(-)-ethyl [4-(3-cyclopentyloxy-4-methoxyphenyl)pyrrolidine-2-ylidene]acetate.



ci s-[4-cyano-4-(3-cycl opropyl met hoxy-4-difl

uor onet hoxyphenyl ) cycl ohexan-1-o0l]; 30 (R)-(+)-ethyl

[ 4- ( 3- cycwopsn4aBoxy- 4- met hoxyphenyl ) pyrrol i di ne- 2-yl i den@jcaseeatoet40and
(S)-(-)-ethyl

[ 4- (3-cycl opent yl oxy- 4- et hoxyphenyl ) pyrrol i di ne-2-ylidene] acetate. WO

03/ 024439 PCT/ GB02/ 04140 19 Most preferred are those PDE4 inhibitors which
have an 1C50 ratio of greater than 0.5, and particularly those conpounds
having a ratio of greater than 1.0. Pref§erred conpounds are cis

4- cyano- 4- ( 3-cycl opent yl oxy- 4- net hoxyphenyl ) cycl ohexan-1- carboxylic acid,
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438, is cis-4- . .
cyano- 4- [ Brgterprlidlydniia BwATinty hisding,sitp RBAWN N avEREGae 1o Py i ¢ aci d
(al so 15gkdyem 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.

247534020-Gher dnfbouR@hahih@eninardeer i vati ve nom nated NCS-613 (| NSERM ;
D- 4418 fraom Chirosci ence d Scheripg-Pl ough; enzodi a i ne. PDE4
i nhi bi t or GRS &8t A '@I@goﬁ%te(‘bé)%%‘@%éﬁgﬁ Ogn%}pé?'f' ?%3?@%%‘8 F]%E‘?"Qer , a
benzodi oxgihg #Herdomidurias di gistiosed aky inkyporatéthltietein iim MO BY/ rbferétie. KTB from
Kyowa Hakko; V-11294A from Na andel s, L,J. al. . [ Annu
Cong. Eur RBEBOWHE o BaIEI0seR HTED 45 Yrdlesrd TobEs. Biendea i Bejisape;
P2393) ; r%gbrwmi[@-&lyclb viIoRf)er-ertox)hehPRg0ibh&2na)1-eardodylipt hatidzi ralse
(WD99/ 47505, the disc %iurq(:. of whi (ih is hereb ihnc.orlgorrrﬁst,ed by reference)
f romByk XBOCHPAGIPTRARLARY S S, ogie. Bojdrude Prysialins;
10bS*) - 9- efvppxp-J8126rémiAadta, Méhc enahare rio- 8t al. 15th EFMC Int Symp Med Chem
nmet hoxy- 2- net hyl benzo[ c , apht hyridi no6-yl.]-N N-dii henzaj de
which is 45epti 844 F@E&?‘%ﬁﬂ%i‘gﬁ dgrbgmﬁé‘% l\:%(éreﬂ‘éee rg%éyrsgﬁydaﬁg %u i shed
on by Byk-yaHk@gdbninenaurivativemamirsted WOS-6€3 INSERM)\B2HotBEM Bhiroscience
A Al - O T Lol a boneraitazepin! PDE4 inhibitor identified as CI-1018 (PD-
20 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.
28): Abst P2393); roflumilast (CAS reference No 162401-32-3) and a pthalazinone
(WO99/47505, the disclosure of which is hereby incorporated by reference) from Byk-
25 Gulden; Pumafentrine, (-)-p-[(4aR*,10bS*)-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,
now Altana; arofylline under development by Almirall-Prodesfarma; VM554/UMS565 from
Vemalis; or T-440 (Tanabe Seiyaku; Fuji, K. et al. J Pharmacol Exp Ther,1998, 284(1):

30 162), and T2585.

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



Vemal i s; or T-440 (Tanabe Seiyaku; Fuji, K et al. J Pharmacol Exp

Ther, 1998, 284(1): 30 162), and T2585. O her possible PDE-4 and m xed
PDE3/ PDEAwDMBiobi4sDr s i ncl ude those listed in WO01/ 13953, PCRsGRIROEI40SUr € Of
whi ch is hereby incorporated by reference. WO 03/024439 PCT/ GB02/ 04140 20
Phosphodi est erase and Rol i pram Bi ndi ng Assays Assay nethod 1 A Isol ated
human nonocyte PDE4 and hr PDE (hunman reconbi nant PDE4) was 5 determned to
exist primarily in the low affinity form Hence, the activity of test
conpounds against the low affinity forpgpof PDE4 can be assessed using
standard assays for PDE4 catalytic activity enploying 1 M[3H cAW as a
substrate (Torphy et al., J. of Biol. Chem, Vol. 267, No. 3 ppl798-1804,
1992). Rat brain high speed supernatants were used as a source of protein
and both pkgs [l tePAERY @dq:fzm 2drlh Birdiniguxskaysver e prepared to a specific
activity Qo St andard assay conditions were nodified fromthe
publ i shed%ﬁk@ﬂhﬂg—ﬁo be identical to the PDE assay conditions, except

for the | aated Hhueart Albho Wﬁm SantdClhrPDEl thuman rBearbibyl PDEZ) Was' - AMP
and 1L nMof [3H -rolipram,

rphy et al., J. _of Biol. Vol 7 :
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ow af {1 il ) BPEiol &eht] Vo, 26%PRES ppiia- 1834 106iP was ot present . 20 Assay
nmethod 1 B

asur enent of Phosphodl esterase, Activ DE i vit S
assayed ufahgprain B'Bﬂ‘CWdSM%?at?@HWWP“@AaénQy?%%%%? )Pr%’l@'n Baéct\ﬁ%ed by
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96-wel | plates at room erat ur

act buf f qespafai nin
(final 25 &&Mwwmgmon%wefﬁ\mﬁlﬁéd fiem thﬁﬂug %‘e Sorgéef?{gﬁ)é’(ﬁ P tl T
EGTA, [ 3Hk& MNP OE asfa3HoneifdyRs, (cxpartayi thelat yf (e RAMRNEEMI Jris ieozmmw a)nd
various concentrations of the inhibit The assa|¥ ? ﬁ}llchwel 6 proceed
for 1 hr &EaMIdeCloedfriNe? #MBDanGddiMhel [%U] -1qlipgam SRt @4l vih Gl GheMbeads
In the pregenss Rlo. & His1799! 188k €1990)€ ARy Wriseruh 8K Mour at 30° C. The

15 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

activity, expect that [3H]-cAMP was not present.

20 Assay method 1B
Measurement of Phosphodiesterase Activity
PDE activity was assayed using a [3HJcAMP SPA or [3H]cGMP SPA enzyme assay as

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
25 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
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

30 was assessed by scintillation spectrometry.

[3H]R-rolipram binding assay




and allowed to stand at roomtenperature for 20 m n. Radi ol abel ed product
formation 30 was assessed by scintillation spectronetry. [3111R-rolipram
bi ndi ng aweap/0¥@P3/ 024439 PCT/ GB02/ 04140 21 The [ 3H] R-r eCirpgemioii4ndi ng
assay was perforned by nodification of the nethod of Schneider and
co-workers, see Nicholson, et al., Trends Pharmacol. Sci., Vol. 12,

pp. 19-27 (1991) and McHale et al., M. Pharmacol., Vol. 39, 109-113
(1991). R~ Roliprambinds to the catalytic site of PDE4 see Torphy et al.,
Mol . Pharmacol ., Vol. 39, 5 pp. 376-3844(1991). Consequently, conpetition
for [3H R-rolipram binding provides an independent confirmation of the
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scintillation spectrometry. 15 Suitable anticholiner ents are those

conpounds ashRit Wae Peger Wt%&?n?§?rs1 bt in Gy 1l Rytdermonkainin g&@ﬁ?ﬂ}ce”ﬁf ions):
parti cul argq HmFErnEWOHHdﬁsWQ'rﬁM @ @uéaoto%gpabﬁhé s@furh %Mm azde VBH]R-

receptors. Exenpl ary conpounds inc e the alkaloids of th 8 donna

pl ants as roliaramd®7a¢ ¥4 qWT/P'WéUIaPQé@”QW cRPeIPictens %dedﬁgﬂmaﬁéle I‘mﬂﬁttof%pl ne,
hyosgyan Rge febeRfm wab %WW%G%&H%VM $YnIQﬁ“'HeD¢C§d %’a@:ﬁorﬁ&uf@erﬂ@itlﬁoutba ng
tertirary a]gn nes. These drugs particul a he sal nﬁ{ﬁﬂlaﬁ?{}’ adi |y

avai | abl e [PHbfrelinfemband Eﬁp'%@ﬁﬁ'ﬂf’bﬁ“ﬁt'%‘dﬁfwg Gell Hea’ﬁ%@ 8 hag?"@Bar ed
fromli teré’if/Brf%eFLafh%t Hédibeérpséf!k%d inNor oI g@?e @ﬁﬁ'nﬁé Thedilters WaS-\bashed- 1
(anhydrous for tropine sulfate - 9

atropin
CAS- 4438- iths agr additionpicy -5 g)l tof - catchyuifer; Arigd. fnan‘EPU”*f? M8t HaH! tSFtb"ﬂ'i?aﬁ'B"
nitrate - g@é 5 -0. Homat r opi ne - CAS-87-00-3, hydrobrom de salt -
CAS—51 56- met%yl brom de salt - CAS-80-49-9.

Suitable anticholinergic agents are those compounds that act as antagonists at the
muscarinic receptor, in particular those compounds which are antagonists of the M, and
M, receptors. Exemplary compounds include the alkaloids of the belladonna plants as
illustrated by the likes of atropine, scopolamine, homatropine, hyoscyamine; these
20 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, to wit:
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 HCI salt - CAS-4574-60-1 and
25 methylatropine nitrate - CAS-52-88-0.
Homatropine - CAS-87-00-3, hydrobromide salt - CAS-51-56-9, methylbromide salt -
CAS-80-49-9.
Hyoscyamine (d, /) - CAS-101-31-5, hydrobromide salt - CAS-306-03-6 and sulfate salt -
CAS-6835-16-1.
30 Scopolamine - CAS-51-34-3, hydrobromide salt - CAS-6533-68-2, methylbromide salt-
CAS-155-41-9.
Preferred anticholinergics include ipratropium (e.g. as the bromide), sold under the
name Atrovent, oxitropium (e.g. as the bromide) and tiotropium (e.g. as the bromide)
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et hanol am nes, ethyl enedi am nes, and al kyl am nes. In addition, other first

generation antihistam nes include those which can be characterized as

based on EHuaableZinhkis@RfhesnBRbGéfeirad toas H,-Farpted agtgeniats) oicludatangonesir's,
whi ch are non-§edati n n

, have a . simlar structure-activity relati ipin
that they PIeA G H%mgfﬂ"‘é a@fﬁ%‘?m@ ekrﬁ’tw@u‘ﬁﬁ'fl? Hﬁ"‘ﬂ{;ﬁar%ﬁf’%? ’nagg)argrsarﬁ %pc t he
tertiary i@ @e0U akb révepdier dompetitiay inpibjiersi o ithesinteBaatiop lofuhigtamine with

15 H,-receptors. The majority of these inhibitors, mostly first generation antagonists, have

a core structure, which can be represented by the following formula:

Ar, \ ‘
>X Cc N/
__C —_—
ol
Ar,
20 This generalized structure represents three types of antihistamines generally available:

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

25 alkylamines) or mimic the tertiary amine group with piperizine or piperidine. Exemplary
antagonists are as follows:
Ethanolamines: carbinoxamine maleate, clemastine fumarate, diphenylhydramine
hydrochloride, and dimenhydrinate.
Ethylenediamines: pyrilamine amleate, tripelennamine HCI, and tripelennamine citrate.

30 Alkylamines: chiropheniramine and its salts such as the maleate salt, and acrivastine.



antagoni sts are as follows: Ethanol am nes: carbi noxam ne nual eate,

cl emastine fumarate, diphenyl hydram ne hydrochloride, and di nenhydri nate.
Et hyl enedwarmnes39 pyril ami ne aml eate, tripel ennam ne HCl, PamaGB02/04140
tripelennanmne citrate. 30 Al kylam nes: chlropheniramne and its salts
such as the nal eate salt, and acrivastine. W 03/024439 PCT/ GB02/ 04140 23
Pi perazi nes: hydroxyzi ne HCl, hydroxyzi ne panoate, cyclizine HCl, cyclizine
| actate, meclizine HCl, and cetirizine HC . Piperidines: Astem zole,

| evocabastine HCl, |oratadine or its degcarboet hoxy anal ogue, and
terfenadi ne and fexof enadi ne hydrochl ori de or another pharmaceutically
acceptable 5 salt. el asti hydrochl ori de is yet another.H receptor
At agoni s PRFPEReS YRV ABE MM S EpHETR BenaRtewPIaE be BREFF N TS
Exanpl es qhedhzifk 8101 &shdadetitizihg BICAM nes i ncl ude net hapyril ene and | or at adi ne.

10 The inventjon thus provides, in a rther aspect, a conpination
conprisind '%Ff@&?ﬁb['}ﬁie”?%ﬁerr'ﬁ)‘f%ﬁﬁ’%ﬁq'(‘iaﬂ ; IBW‘%’WC&J%d@ﬁf?@c’%ﬁ%’gﬁnﬁ&g@es al't,
sol vat e orgnghysérRldP@i amal fexofénaditie Hyardchlodae b aiother phaenaceltitalgecteptable t h a
PDE4 j nhi bitor. The invention thus provides, in a further aspect, a
conbithat i cﬁ?'tcorrpri sing a compound 15 of fornula (1) a pharmaceutically
accept abl engpistine Blrueicrideris pétymthed i, esdebtor bntagomistnvetich chey ibeasedm t her eof
together with a ,cort'h%g:? 40'&%. The invention thus provides, in a further
aspect, a giHaien Wy 0[51% B & conmpound of formula (1) a

phar maceutgxgaiplas o pesterrebhmi-listhinines holadeemethapyrieriecaragomatddine. f unct i onal 20
derivative thereof together with an anticholinergic. The invention thus
provides, in a further aspect, a conbination conprising a conpound of
formg a (Ipheanwhaomace providds| i sfuteatabbet, 8abmbinatidrn/edneprisingehgsnmiundi cal | y
functional _derjvative thereof together w.th an antihi I The

i nvent i on o fRIQU @\ﬂ pfermagey 'ﬁal*ylﬁcgﬁ%t?g|§§\éh’cstolva§a %WPH?'R@%J@# @Bﬁtgo?]f’ﬂsi ng a
conmpound defivathenhdraof(tbgetherphitr ayRDEY inkdtsilory accept abl e salt, sol vate or
physi ol ogically functional derivative thereof together with a PDE4

i nhibitor and a corticosteroid. 30 The invention thus provides, in a
further asprRGhventios eilipratideznincoftithérsaspgctaa compimatich comprising a compound

15 of formula (1) a pharmaceutically acceptable salt, solvate or physiologically functional

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

20 derivative thereof together with an anticholinergic.

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 antihistamine.

25
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 a PDE4 inhibitor and a corticosteroid.

30 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 and a PDE-4 inhibitor.



of formula (1) a pharnmaceutically acceptable salt, solvate or
physi ol ogi cally functional derivative thereof together with an

ant i chol iwerogiozs4and a PDE-4 inhibitor. WO 03/024439 PCT/ GBOZ/GBM2AOI4024 The
conbi nations referred to above may conveniently be presented for use in the
form of a pharmaceutical fornulation and thus pharmaceutical formnulations
conprising a conbination as defined above together with a physiologically
acceptable diluent or <carrier represent a further aspect of the invention.
5 The individual conpounds of such conpgnati ons may be adm nistered either
sequentially or simultaneously in separate or conbi ned pharnmaceuti cal

formul ati gns. propri ate doses of known therapeutic ents.wi |l _be

readi |y aﬂBFéﬁWQﬁ‘éﬂo'gVe qgr@ggo ag‘R‘feI m%c?r}’(ep'ﬁaﬁyap%)Prefﬁntﬁg?%iuﬁgﬂ’rt flofhe term
"’ ﬁcti ve iBgéﬁﬁ%mdéumfwTalaﬂ@mﬁwﬂhdlsﬁﬁarfmfcmltiwL (oh_)wullarior_(d@mprie?nga -~
phar maceutical ly accepta saJt,. solyate or i_.ol ogi ca nctiona
derivati vé&° W@?‘l%fb?g? %@QWEOY%{O%WSE Y"tﬁhg ppﬁ%?lgﬁgglfy@ggg&gﬁlﬁdg%ﬁrg% or oral,
par ent er alcafrieP Rdprshiena fuHhetagpreoofthe invattiorder mal , i ntranuscul ar,
intravenous and intraarticular), inhalation (including fine particle dusts

or mYsts which may be generated by nmeans of various types of netered dose
pressuri sqhe daiiadell Sompalndsios euch ambimstiohé el desgdministetead eithed t opi cal

e R o Pt R S O,

condi t i on ppRebpraeQiodes obkndwnehe@péyticenents Wikbe feadity bpprieciatedrgythasenveni ent | y
be present e_ﬂ in Enit dosage form and nay be prepared by any of the nethods
wel | know*iled {n{Be 3Rty of pharmacy. Al methods include the step of
bring{ng the active ingredient into association with the carrier which
constitutes one or nore accessory ingredients. In general the formulations
are prepaeteibgftarnthe term ‘activedn@edient imeane laycomporad atformela (hesda) k2 on t he

active | nghethaal il Bobd bt sHRsbl Aoy bioRBlaslly fhtidiaflasbiive carriers or

bot h and en, 1 essary, shaping the prodict into the desired
fornul at i dferedfor mul ati ons of the present invention suitable for oral
adm nistration may be presented 30 as discrete units such as capsul es,

cac h165t S OrTh%%(?JfJb%iO%?%@lu%%%c?slensluﬂgblg fé)rroer'\a ,e;gaei"grr\Tt]epa?ﬂncluding subcutaneous,

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

20 route may depend upon, for example, the condition and disorder of the recipient. The
formulations may conveniently be presented in unit dosage form and may be prepared
by any of the methods well known in the art of pharmacy. All 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

25 intimately bringing into association the active ingredient with liquid carriers or finely
divided solid carriers or both and then, if necessary, shaping the product into the
desired formulation.

Formulations of the present invention suitable for oral administration may be presented

30 as discrete units such as capsules, cachets or tablets each containing a predetermined
amount of the active ingredient; as a powder or granules; as a solution or a suspension
in an aqueous liquid or a non-aqueous liquid; or as an oil-in-water liquid emulsion or a
water-in-oil liquid emulsion. The active ingredient may also be presented as a bolus,
electuary or paste.



anount of the active ingredient; as a powder or granules; as a solution or
a suspension in an aqueous liquid or a non-aqueous liquid; or as an

oi | -i n-wawero3foz4ge® d enul sion or a water-in-oil liquid enBCTiGB2/0T13e active
i ngredi ent may al so be presented as a bolus, electuary or paste. WO

03/ 024439 PCT/ GB02/ 04140 25 A tablet nmay be nade by conpression or

nmoul ding, optionally with one or nore accessory ingredients. Conpressed
tabl ets nay be prepared by conpressing in a suitable nachine the active
ingredient in a free-flow ng formsuchogs a powder or 5 granul es,
optionally mxed with a binder, lubricant, inert diluent, |ubricating,
surface active or dispersing agent. Mul ded tablets nay be nmade by
noulding in a suitable nachine a mxture of t he pomdered conpound

noi st ened W an | | ent ally be
coated or %h{ééﬁ'aéﬁﬁ%ﬁ%ﬁ? ty%{rg:rgé 'og‘t%élnosuo %ﬁg&ﬂg% E)ﬂv?/%c:r c)c/)nt roll ed
rel ease ofactémsogungredientsgrGaimpsessediiehiets rmaYﬂIE W@P@fﬂﬂﬁv |C@lﬂil§r€f’5§'ﬂg pafent er al
admi ni st rashité)d"e hﬁ%HQ%é‘é’dﬁ@@%r@d@n H1P8 1r88HBAINS fSie&ddneas d Phvisdr PN sol uti ons

whi ch may contaln anti-oxi dants, rers erjostats and solutes which

renddr t h@ransies, Palignghy misdariiha W“#EH' luprcast.desit Glueph LbrireigsiiTacEC pi ent :
and  aquegufverdrisheisif HEEES MolIRIEH hdbléts HR MR rase Mhinmebidimgyin arsoitami@

o1 ebent ed A4 mH4E O nedaepreguga ot Fistieg WiAH @b ARa ORery
anpoul es ame tathlets snayesplionally Heecoatanircmdcbnedanﬂmmz@fdrm@dted(smasmhprquﬂ@d)
condi tion &JJonﬂglle(%{\]eyea%ggffﬁg%'c{l\}eQH%r%Elehpﬁlg%r?r' l'e liquid carrier, for

exanpl e sal'l he or ect ately prior to use.
Ext e‘rﬁ)or aneous injection solutions and suspensions may be prepared from
sterile pdimeulgtlorgﬁrfahmr@steaa’aédmmt@b@n inglyde paverRUSIANGdIgRraakesstrilBescr i bed.

Dr y pomerl@@&%@%ﬁlbﬁ@@hﬂccgrmah/% ﬂie(l»!ld/a%é’ bhﬁer%hﬁadtéﬂ?ﬁtﬁé’aﬁd"Mtéél on nay,

for exanpl e presente f'es and cartri %ﬁfsi exanpl e
gel ati ne, vdmchenéerethgqumufa@pn 'SQMFﬁpMB’ the flqesitas ghean ?ﬂ[ﬁﬁﬁ‘% 1and or use in

an inhal er ?{‘r’rg rﬁ&r\aé eous Of gméls@%b&ﬁ%n@@vlﬁﬂﬁé@lnkwdé@U§;§én@m§ dgender m x
ion of th

for inhal aatq npoun the i nvention and suitab powder base
(cartd er smgdhigkrning @Qﬁﬂlﬂs aEhel fareations mayt ke RrRSentRGINg NIt dse 95 @uptgdose

prefer red coh@fifbes AsdiF SrhBllfes G \GAB IR haY SOAEAIn AG/eeeearigdg- 10y
of the co sund r?fﬁa optionally in co%;natlon w th anot her
t her apeut i lyapmlgvsegq\,p@mpbtlon requmng 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

20 of the kind previously described.

Dry powder compositions for topical delivery to the lung by inhalation may, for example,
be presented in capsules and cartridges of for example gelatine, or blisters of for
example laminated aluminium foil, for use in an inhaler or insufflator. Formulations

25 generally contain a powder mix for inhalation of the compound of the invention and a
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 (1) optionally in combination with another therapeutically active
ingredient. Alternatively, the compound of the invention may be presented without

30 excipients. Packaging of the formulation may be suitable for unit dose or multi-dose
delivery. In the case of multi-dose delivery, the formulation can be pre-metered (eg as in
Diskus, see GB 2242134 or Diskhaler, see GB 2178965, 2129691 and 2169265) or
metered in use (eg as in Turbuhaler, see EP 69715). An example of a unit-dose device
is Rotahaler (see GB 2064336). The Diskus inhalation device comprises an elongate



ingredient. Alternatively, the conpound of the invention may be presented
w t hout 30 excipients. Packaging of the fornmulation may be suitable for
unit doseworosfed4st - dose delivery. In the case of multi-dese/Gekiovany, the
formul ation can be pre-netered (eg as in Diskus, see GB 2242134 or

D skhal er, see GB 2178965, 2129691 and 2169265) or netered in use (eg as
i n Turbuhal er, see EP 69715). An exanple of a unit-dose device 1is

Rot ahal er (see GB 2064336). The Diskus inhal ati on device conprises an

el ongate WO 03/ 024439 PCT/ GB02/ 04140 2§ strip forned froma base sheet
having a plurality of recesses spaced along its length and a |lid sheet
hermetically but peelably sealed thereto to define a plurality of

cont ai ner stripdarneddeam ajbqee shegiinayng A&EalHY aﬂeP?ﬁﬁ?FéB?'gedf %?'PHJ'F'%?FQ}H

cont ai ni NgnQ 5 9 AABEHAMBficallp bz idbly) scleritrératy tv deondbpadamy bh | act ose.
Preferably, the strip is 5 sufficiently into aroll.

| ] 1 ,erX|bh§ to. be wound
The |id skeapingrdeagseoniaiearhayingthespiarasyinhyiaple farpulation geRMEINBE® porti ons
whi ch ar e chebo&ReGIs LR gﬁ&ew@dm@ém@ﬁéd lth |RAsk. PRsTerbbly R stepisd | eadi ng
end portions Is constructed

» . to be attached to a w din%a S. él@i)gl
pr ef & abl puifisientydiaxdle o kespunsdptpeioll hbe fhskeel Aad PRge ol s over
thei r wholgye Waihl end PBrilohs whitAee RBOseRIA 6 bA® bblother divrdtashst baebithe base
sheet in a longitudinal 10 direction froma first e&ﬁ of the Rald base

sheet. Spsai leatRmoand pastinsris copsdivciedito Be pitaied to 8 WIRAINg egneyABRhal at i on
may for epamiaBlydfe hémidiysahatnaserafitl 6asSaridlddHeRRSe)dEndSUNBLINGIr WNBIOr as
aerosols delivered from pressurised %ié:cj;s uch as. a {r.etégred a%sg i nhal er,
with the Wdhoffhe lidsheelmay ArefgabY kP frypdia base sheetiB&dPeYARES ti ons
sui t@pl e Gpectior@hpha fik eRABF te saidtdzes sAegtuspensi on or a sol ution and
generally contain the conpound of forrmula (I) optionally in conbination

with another therapeutically active ingredient and a suitable propellant

such as aSpHWn%@ftiBﬁQfdP'toﬂMﬂ@l%grtﬁQﬁé Rihg b ghhakition afdylfor eeaipiobe or
m xtures thereof, particularl hydr of | yor oal kanes

di chl or odifemutteshas AaHeoUS SPIUE %’&PFW&?@PH%@?W?‘E%P@%‘?%E’?’H 20

f1 uor oet haR&suRsRIGFECRS, |sYicH ad alnelelelidosé innalepatithane use of a suitable liquefied
1,1,1,2, 3,3, 3-hept af | uor o- n- propan i re there bon di oxi de

e or a mxtu reof . Car
or o1t5n_er_ PIRREBNe AGERSOhERMRASION é“'ﬁ?sbé“’dgoég‘hg%f'%@rl té"n‘?'.thefﬁé“a%errl?éo&l ora
conposi t i @BIUABY aREgererhIyi cdntairt theeofipolmy ofdPina @) bitichaly. il dombirdtion i onal
formul ati on excipients well known in Iheﬂg{t S as ﬁ%r{a%ﬁ]ants eg oleic
acid or MGiaRINer firreRepleAly ERt'S igediepbang 2 S EesR_lPP% g P AT %t i ons wi Il
gener al | y f8rogarbbR o hjftegeéricantsining Thiefofllie@camof lod mtiresntierssfspatigulalyos ed
with a valve gegarreterlng, , . ,
hydrofludroalkanes, e.g. dichlorodifluoromethane, trichlorofluoromethane, dichlorotetra-
20 fluoroethane, especially 1,1,1,2-tetrafluoroethane, 1,1,1,2,3,3,3-heptafluoro-n-propane
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
25 retained in a canister (eg an aluminium canister) closed with a valve (eg a metering

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 1-10pum,
30 preferably 2-5um. Particles having a size above 20um are generally too large when
inhaled to reach the small airways. To achieve these particle sizes the particles of the
active ingredient as produced may be size reduced by conventional means eg by

micronisation. The desired fraction may be separated out by air classification or sieving.



valve) and fitted into an actuator provided with a nout hpi ece. Medi canments
for admnistration by inhalation desirably have a controlled particle size.
The opti numop@ae443€] e size for inhalation into the bronchi CTayBRem4ds
usually 1-10m 30 preferably 2-5m Particles having a size above 20m are
generally too | arge when inhaled to reach the small airways. To achi eve
these particle sizes the particles of the active ingredient as produced
may be size reduced by conventional nmeans eg by mcronisation. The desired
fraction may be separated out by air cppssification or sieving. WO

03/ 024439 PCT/ GB02/ 04140 27 Preferably, the particles will be crystalline.

When an exci pient such as |actose is enployed,. geperall the particle
size of t r'f’éefgs@a'ypﬂ@rﬁarwl?% W'Bé’erF@(?FP"tﬂeeg\fr'[@P %I’Féﬁ'p%ﬂgsuq%rﬂ%?‘étas%di cament

wi thi n t henpi&zanderefdgNthe Particodsse 6iRe EXAPIOMEVIN bé uchgraser than thiel |
typically be present as m|led | actose, .V\,he\&Ei n,not mor e t h@n 8'g%l|0f

| act ose pdnhaled Bedigampntwithin\the prasert IBYerdign oy AEMNERICIRGNt [SdadosEN 1506 wi | |
have a MMmdalll 88 prédannas gy Idotiseannsrin i iys thamissbieof lactosd pdreclesu t h
aqueous or non-aqueous vehicles with the addi @li on o ents such as

t hi cleni navilhbaveaMMReF&A-9%un aed Bet Iags thap 1S H WENpve 3 qkless @ 10 pH,

i sotoni ci tyg adj usting agents or anti-oxidants. Solutions for inhalation by
nebul i sati oh may be formul ated with an aqueous vehicle with the addition
of agents such as acid or alkali, buffer salts, isotonicity adjusting

agents or antimcrobials. They rray be sterilised bg fil thr. erti o.ﬂ:h%r heat i ng
in an aut derangsal sprays mayhefernpdated With a95ROUS AMNAPBRGNICIRE WISt i ons f or
rectal adeigitish bRiJePts SRY deehibkeire dgetsa duffersaltp osadid oyalkali th atjust theual
carrjers such as.cocqa butter . or | yet hyl ene glycol. 20 Formul ati ons for
topi'@l ad 'fﬁognfcii'ia@t’fsﬁw ?%@tﬁ’r%rﬁ]ﬁ',&*dgp%éxarrpl e buccally or sublingually,
i ncl ude | ozenges conprising the active ingredient in a flavoured basis such

as sucr Os%oﬁnﬂnéﬁgmhgla(%n Bgﬁggﬁggﬁ&v ma e Sﬁﬁﬁlia 4Rt ATBAUSIB YehibR vAGL | Ve
ingredient1n a basi's such as gelatin and glycerin or sucrose an acacia.

25 Pr ef er thejaddiian i @oapis speh aapad PhAkalhPeffensss. IBYRRIGHMAHESIAR 2gPMact i ve

dose, as Jagmfirdthas OTRey M6y b dteriidedaly fRaioARE haktthdfin antautlavbesreof , of the
active ingredient. It should b(gﬁgnderstood that in addition to the

y
i ngrB&i entPEeSSAIRY a8 A BT SCHERIPBItEd above, the formul ations of this

i nvention may include other agents conventional in the art
Formulations for rectal administration may be presented as a suppository with the usual
carriers such as cocoa butter or polyethylene glycol.

20 Formulations for topical administration in the mouth, for example buccally or
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.

25 Preferred unit dosage formulations are those containing an effective dose, as
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
30 having regard to the type of formulation in question, for example those suitable for oral

administration may include flavouring agents.

According to a further aspect of the invention, there is provided a process for preparing
a compound of formula (1) or (la) or a salt, solvate, or physiologically functional



30 having regard to the type of formulation in question, for exanple those
suitable for oral admnistration may include flavouring agents. According
to a furtwerosaspert of the invention, there is provi ded aPpTEGRISH41f10r
preparing a conmpound of forrmula (I) or (la) or a salt, solvate, or
physi ol ogically functional WO 03/024439 PCT/ GB02/ 04140 28 derivative

t hereof which conprises a process as descri bed bel ow fol | owed where
necessary or desired by one or nore of the following steps in any order:
(i) optional renoval of any protectingpgroups; (ii) optional separation of
an enantionmer or diastereoisoner froma mxture of 5 enantioners or

di astereoi soners; (iii) optional conversion of the product to a

cor r espondenghtivathereSfalhict comprides Rlpysdest agdesdribgd baloatfolovald wesre vat i ve

thereof. (iv) optiopal conversion of . .a arou . or R3a to a group
Rl, R ang‘FS ssa rr%%"ééczw 08 9. M6 qfﬁheoﬂgovﬁﬁ%gtrleiﬁ '%ccg@g’['(A), a conpound
of formula (1) @)ogtioaal rempvdlef aby piotentinggroude;pr ot ecti on of a protected

intermedi ate, f : I ' - iR \of
HCH2NR15 CRARS( &%ﬁ*@?éﬁlﬁ“g&%ﬂ%&@%ﬁﬁ RRleoiter R o iMoo e
t her &of , wher ei ANIYIONRES OREASIETROISAINEEHd n are as defined for the conpound
of formula (1) @i dpidnal caRrélorof thérodiidtioBebrRispokidisdindepasdent |y eit her
the sanme as R1, O&ngd@?@ reﬁ&%itlvelt.%/ S def\fl ned for the conpound of
formul ae (1) or O PRySioRgicly fung pedRtygiesdty group RL, R2, or R3, and
R13, R14, and R{i©) aptienslachverside ptadeuplR/®, R¥F ahd/or RYdo ageouR’, R pndioect i ng
group provided that_ at i\)e ast one of R13, R14, and R15 is a protecting

group, and R19 sr‘?ﬁpg?tog h or a protecting group. Suitable protecting
grouls nmay be any conventional protecting group such as those 25 described

in "Prot qu%%@g%ét?lé'lgﬁo%é%s%ﬂ%@oﬁwp@ﬁm Bﬁ%ifrﬁl{% ggo @%XQ'HW Be ¥¥tanegmg and Peter

G M Wit s, John" Wley & Sons, 3 iinzﬁ)ges of suitable
hydr oxyl deprotection of a protected intermediate, for example of formula (I):
R"OCH, R2
R1a
R"“0 CHCH,NR"*CR*R®*(CH,)—0—(CH,)—OCR°R"
19
OR Lo ()

15

or a salt or solvate thereof, wherein R*, R®, R®, R, 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)

20 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.

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



protecting groups represented by R13 and R14 are esters such as acetate
ester, aral kyl groups such as benzyl, diphenylnethyl, or triphenyl nethyl,
and tetrawpdsoppusanyl . Exanpl es of suitabl e am no prot ecPCREGRIROUES
represented by R15 include benzyl, a WO 03/024439 PCT/ GB02/ 04140 29

met hyl benzyl , di phenyl met hyl, triphenyl nmethyl, benzyl oxycarbonyl,

tert-but oxycarbonyl, and acyl groups such as trichloroacetyl or
trifluoroacetyl. As will be appreciated by the person skilled in the art,
use of such protecting groups 5 may ingbude orthogonal protection of groups
in the conpounds of formula (Il1) to facilitate the selective renoval of
one group in the presence of another, thus enabling selective

f unct [ onalrﬁaaylbmwﬂupaemﬂmgﬂhgl aiphaoyloethyl demxydxytarhanyil dart-betoxyeaxbonyl.e, t he
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by hydr ol y%&ﬁa tr%'irrﬁg(l?ingi ordbi gkll dqﬁﬁ?e 5&’\% aﬁ’ﬁaﬁ% dff% g naPl & 20
ere

gr oup such 8s B rice 0X car on with, for
exanid e, pmtactlcmﬁraéagm availablg. by@pn@nt@e@imaé@tas&esw&%d@@ hﬁ%@@f%lévfound in
Theodora \WGEReNGe b8GY. above). In a particular enbodi ment of the above
process, R13 and R14 may together represent a protecting group as in the
conmpound of forrmula (I11): R16 OCH2 Rea RL a R' O\ / i HCHZNHCRAR5( CHZ) m
O (CHZ) ~ GGBaRRprdtéttiohltd yield3acormfound of formula (1) or (la) may be effected using

conventional techniques. It will be apparent to persons skilled in the art that the
15 deprotection method employed should not effect cleavage of the -OCR®R’ moiety.

When R'® and/or R" is tetrahydropyranyl this may be cleaved by hydrolysis under acidic
conditions, for example using aqueous acetic acid. Acyl groups represented by R'™ may
be removed by hydrolysis, for example with a base such as sodium hydroxide, or a

20 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 (li):

><OCH R% i
7
R’ @CHCH NHCR'R® (CH,)—O —(CH,)—OCR°R’

or a salt or solvate thereof, wherein R*, R%, R®, R”, 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)

25

30 or a precursor for said group R', R?, or R®,



or a salt or solvate thereof, wherein R4, R5, R6, R7, m and n are as
defined for the conpound of fornmula (I) or (la), and R a, R2a, and R3a are
each i ndewoerndentsBy either the same as R, R2, and R3 respettdBoeioyi4as
defined for the conmpound of formulae (1) or (la) 30 or a precursor for
said group Rl, R2, or R3, WD 03/024439 PCT/ GB02/04140 30 R16 and R1l7 are

i ndependently sel ected from hydrogen, Cl6al kyl, or aryl. In a preferred
aspect, both R16 and R17 are nethyl. A suitable precursor group Rla, R2a,
and/or R3a in the conmpounds of fornulagg(ll) and 5 (111) would be a group
which is convertible to the desired group RL, R2, and/or R3, before, after
or sinultaneously with the renoval of the protecting groups R13, Rl4,

and/ or Rl]{iz16 aed Rém@m%l d@perﬂéntlﬁﬁ@ecté@dbmrhyﬁﬁ@errw1 e‘alkiyh abﬁryl he aaprpfelcreefct eﬁ
version of a gro w ..an respectively, such that renoval of the
pr ot ect i nGSQF %gﬁvégmﬁﬁeaﬁ%@F g@ group RI1, R2, or R3. Preferred
protecting groups in Rla, R2a, and/or R3a are those whi ch may 10 be renoved
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wher ei n $R15R6 R7, R13, R14 , m and n are as defined for 25 the

conpound op fornula (II) or (Il'l) and R a, R2a, and R3a are each
i ndependently either

The compound of formula (I1l) may be converted to a compound of formula (1) or (la) by
hydrolysis with dilute aqueous acid, for example acetic acid or hydrochloric acid in a

15 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 (Il) and (lll) wherein R'® is hydrogen may be prepared from the

20 corresponding compound of formula (IV):
0]
2a
O-( R R'
R"OCH N
? ~CR*R°— (CH,)=—0—(CH,)— OCR°R"
(V)

R14O R33

or a salt or solvate thereof, wherein R*, R%, R®, R, R'*, R'*, m, and n are as defined for

25 the compound of formula (I1) or (lll) and R, R?, and R* are each independently either
the same as R', R?, and R®respectively as defined for the compound of formula (il) or
(II1) or a precursor for said group R', R?, or R®.

A suitable precursor group R, R%, and/or R* in the compound of formula (IV) would
30 be a group which is convertible to the desired group R', R?, and/or R®. Suitably, such



the sane as R, R2, and R3 respectively as defined for the conpound of
formula (Il1) or (Il1l) or a precursor for said group Rl, R2, or R3. A
sui t abl e woeswessr group Rla, R2a, and/or R3a in the conp®amaRIR/0f@0 MUl a
(I'V) would 2 3 30 be a group which is convertible to the desired group R1,
R, and/or R Suitably, such WO 03/024439 PCT/ GB02/ 04140 31 conversions are
carried out using conventional nethods which are known in the art. For
exanple, where RL is to be -NR8SQ2R9, a suitable precursor group Ra in the
compound of formula (1V) would have the amine -NHR8 in place of the
substituent R, such that the desired substituent RL may be formed by
reaction with the appropriate sul phonyl 5 chloride (i.e. ROSQ2ClI) before
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is to be an optionally substituted aryl group, a suitable precursor

As a further example, where R’ is to be -NR®C(O)R®, a suitable precursor group R"™in
20 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

acyl chloride (i.e. R°C(O)ClI) before deprotection to form the compound of formula (1).

As a further example, where R' is to be -NR®C(O)OR?, a suitable precursor group R*in
25 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°0OC(0)CI) before deprotection to form the compound of formula (1).

Alternatively, where R' is to be an optionally substituted aryl group, a suitable precursor
30 group R'in the compound of formula (IV) would have a halo substituent, for example
iodo, in place of the substituent R", such that the desired substituent R' may be formed
by reaction with bis(pinacolato)diboron followed by reaction with the appropriate
optionally substituted haloaryl group, before deprotection to form the compound of
formula (I). Alternatively, where R is to be an optionally substituted aryl group, a
35 suitable precursor group R'in the compound of formula (1V) would have a halo



30 group R a in the conmpound of forrmula (IV) would have a hal o substituent,
for exanple 1io0do, in place of the substituent Rl, such that the desired
substit uewD oR2438y be forned by reaction wth bis(pinacolPar@Biioeron

foll owed by reaction with the appropriate optionally substituted hal oaryl
group, before deprotection to formthe conpound of forrmula (I).
Alternatively, where RL is to be an optionally substituted aryl group, a 35
sui tabl e precursor group Ra in the conpound of formula (1V) would have a
hal o WD 03/ 024439 PCT/ GB02/ 04140 32 sgbstituent, for exanple iodo, in

pl ace of the substituent Rl, such that the desired substituent RL may be
formed by reaction with the appropriate optionally substituted arylboronic
acid, for saxemnuere, fanemm;il@rwbj i pmbsir tHeWuedtitpére R/ | fimhanatehadésiredbef or e

d t ect t f f f I , . i vel R', R2
and! or - FoS ey SRy MnPe/aRE R Catler e Rahiobpa bbb T R5®
respecti veiryborsuclacldhwr example an O@tlomaﬂe sphsiitused pPhenythosenic aéiddefarae desired
group R ’dmﬁt?ot%é%n%’fonﬁrtﬁé %rﬁﬁgmgro@?cﬁﬁﬁ: aN®. 9r oups in Rla, R2a, and/or R3a

are those be renoved under t e ‘conditions used for the renoval
of tHe protecting groups Rl3and 10 R14, or the conditions used for the

conver si o @fndtil8y, AP rﬁi\dﬂfr ﬁ:’@frﬁWsalta(HlMe é@rdté‘&ed vérapawnd ghdupf Rt REU ae
(1) or (I11)., For in the desire
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but oxycar [RINRE, oy R3U Prefded pretatiny grospom RF, R cantdier Rf aef thbse whitlam@yV) to a
conpound cgg){%or r%;c! uncier |the c%nd tlol'lé gsé@%r thlgerﬁﬁﬁu/ﬁ %rf fﬁ% ﬁé‘te&r r?gaérmf&t Rm‘éﬁd1 a

base, for non--aqueou
trintd hyl R famdheattmdlt@ns ase@@ué@wnwg@n sithe C@ﬁ‘p&qnﬁe@h@"@@él YHnEr oxi de,

in a sui tacl&"rfpogﬁ M%Fm@é'&hl)%'? (Iil?thﬁ'WQﬁ]?l‘(eUéﬁﬂNHz ro@ﬁﬁﬂpﬂié%%lréﬂ %rfogpmll a (1v)

may be prepa accord irst @g cou i ng
cor r espondt n§r Bo’ﬁ‘ﬁb@ﬁ(ﬂ’r%?d?%wrﬁ I2a(trmsthylgiyhe @rc@fwor q\]ﬁt R140 25 or a
salt or soju@earbb@n@ffup. wherein R13 and Rl4 are as defined for the
conmpound of
15 The conversion of a compound of formula (IV) to a compound of formula (II) or (Ill) 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 hydroxide,

in a suitable solvent such as tetrahydrofuran.

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

" O 0
R"OCH, V)
NH
R™0O'
25 or a salt or solvate thereof, wherein R™ and R™ are as defined for the compound of

formula (IV) with a compound of formula (V!):

RZa
R1 a

L'CR*R®(CH,),,—O—(CH,);— O— c#’#—(% (V1)

RSa




formula (1V) with a conmpound of formula (VI): R2a Rla
LICRARS(CH2) m O (CH2) n 0- CR6R7 (VI) R3a WO 03/024439 PCT/ GB02/ 04140 33
wherei n RYO,03B2@3R3a ,R4, R5, R6, R7 , m and n are as dePCmazBoRos140 he
compound of formula (IV) and L' is a |leaving group, for exanple a halo
group (typically bromo or iodo) or a sul phonate such as an al kyl

sul phonate (typically, nethanesul phonate), an aryl sul phonate (typically,

t ol uenesul phonate), or a hal oal kyl sul phonate (typically, 5
trifluoronethanesul phonate). The coupl ggg of a compound of formula (V) with
a conmpound of forrmula (VI) may be effected in the presence of a base, such
as a netal hydride, for exanple sodium hydride, anathoride such as

pot assi umyihelaith &%, ekéa [l Rsnm“ganim dralgears usidefised e tewsoni@uodobonat e, i n

an aproti g ifi%ﬁgba Olis SV gfmérr@%%gfe H%I?EPUWR:HW%O odcrOr mla (V)

may be pr g closu a co
R130CHz Nm@(oo)pmselpbmatg su@ammekmgipbomatﬁitsplaaibr Rflt\aaewlek@na Mﬂad for

the conpo sd?;;hofng Fg)?ca(lwtola@r‘?esapp%ohﬁeﬁar_g%b"’eﬁlkyl suigHongéafiplcaint, er t - but yl,

or aryl, fo exa .. The ring closure nmay be effected by treatnent
Wi th baé’éﬂUOEQf@ﬁ %&esél'Pﬁﬁ'ﬂ%iﬁ -hydri de, for exanple sodium hydride, in the 20
presence of an aprotic solvent, for exarrpl e di met hyl f or mam de. Conpounds

of forrrul "% ). ma re fro ngi e formul a
(V1) b e SOeeE ?‘%T”PH"? Sy £ SO BO U Sthuk bR RaPbe
effected in the presence of a base, such as a metal hydride, for example sodium
hydride, anathoride such as potassium t-butoxide or an inorganic base such as caesium
10 carbonate, in an aprotic solvent, for example dimethylformamide.

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

OH
R™OCH, NHC(O)OR" (Vir)

14

wherein R™ and R are as defined for the compound of formula (V) and R' is C,salkyl,
for example tert-butyl, or aryl, for example phenyl. The ring closure may be effected by
treatment with a base, such as a metal hydride, for example sodium hydride, in the

20 presence of an aprotic solvent, for example, dimethylformamide.

Compounds of formula (VI1) may be prepared from the corresponding ketone of formula
(VII):

R'*OCH, NHC(O)OR'™® (VIll)

R0
25
wherein R, R™ and R'® are as defined for the compound of formula (VII), by reduction

by any suitable method, for example by treatment with borane, in the presence of a



25 wherein R13 , R14 and R18 are as defined for the conpound of formula
(VI'l1), by reduction by any suitable nethod, for exanple by treatnment with
borane, iwotla@qasesence of a WO 03/ 024439 PCT/ GB02/ 04140 p&4/GBO20a140

catal yst, such as CBS-oxazaborolidine, in a suitable solvent such as
tetrahydrofuran. The conpound of formula (VIII1) may be prepared fromthe
corresponding halide of 5 fornmula (1X): O R130CH2 Y (1 X) R140)' Crl
wherein R13 and R14 are as defined for the conmpound of formula (VII1) and Y
is a halo group, suitably brono. 10 Thg conversion of a conpound of
formula (1 X) to a conmpound of forrmula (VIIl) may be effected by reaction
with the protected am ne HN(COOR18) 2 wherein R18 is as defined for the
conmpound Qh.rél%@;lsa subh hé CBSroxahgbqroeies) @ea efitadle sahengamdrcadrase such as
caesiumc rtba%\gg foll owed by sel ective renoval of one of the COOR18
groups, r é’x‘g Ie by treatnment with an acid such as trifluoroacetic
aci d. Corrpounds of fornmula (1 X) nmay be prepared fromthe correspondi ng

conpound Hayl YneSeadsbbAeid Baild¥ gk or m ng the
prot ect ed g%&&%‘ °Eﬁ§§féﬁé‘%9mnﬁﬁ‘%b€mf§/ﬂﬁﬁs and E4 alﬁﬁe %s defined for
t he donpoderenutd (IKbrmul a (1 X). Such 20 methods are described in DE 3513885
(d axo). Conmpounds of fornmula (VI) may be prepared by coupling a conpound

of formula (X): R2a R18 HQ( CH2) "O OCR6R7 ( X) R3a 25 WO 03/024439
PCT/ GB02/ 04140 R®OCH
2 Y

(1X)

14

wherein R'® and R' are as defined for the compound of formula (Vill) and Y is a halo
group, suitably bromo.

10
The conversion of a compound of formula (IX) to a compound of formula (V1) may be
effected by reaction with the protected amine HN(COOR'"), wherein R™ is as defined
for the compound of formula (VII1) in the presence of an inorganic base such as
caesium carbonate, followed by selective removal of one of the COOR'® groups, for
15 example by treatment with an acid such as trifluoroacetic acid.

Compounds of formula (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 formula (IX). Such
20 methods are described in DE 3513885 (Glaxo).

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

RZa
R1 a

HO(CH,),— OCR°R’ X)

R
25



35 wherein Ra, RR1 R 3a ,R6, R7, and n are as defined for the conpound of
formula (VI), wth a conmpound of formula (XlI): L2 -CRARS(CH2) m - L2 (XI)
5 wher ei nwB43/0RE39 and m are as defined for the conpound ofeClrazBmioau4fVl ) ,
and L2 is a leaving group such as halo (typically brono). The coupling of
conpounds (X) and (XI) may be effected in the presence of a base, 10 such
as a netal hydride, for exanple sodium hydride, or an inorganic base such
as caesium carbonate, in an aprotic solvent, for exanple

di met hyl formam de. Alternatively, theggoupling of conpounds (X) and (XI)
may be effected under phase transfer conditions, suitably in excess
aqueous al kali such as 50% aqueous sodi um hydroxi de, optionally in the
presence Q@fhereiin RYS R RENRF 6, a6d Alaysis Sefibad 46r the tahpaundtof fermutzniMin 15 sal t,

for exanple, tetrabutyl ni brom de. Conpounds of formula (XI) are
commer ci aMf'f %Wﬁ%ﬂﬁ@?%%yghe prepared by methods well known to the

person skilled in the art. 20 Conpounds of fornula (X) may be prepared by
coupl i ng the correspondingréumayndL?of fennula (XI1): Rka Rla L3CR6R7
(XI'l) R3a 25 wherein R9a R2a, R3a, R6, and R7 are as defined for the
desi reed conpound of formula (X), and L3 is a |eaving group such as halo

(typicall r ) oA i Wé r nOH
wherein nﬁ@rﬁgﬁd’e'?%é%n#%rg af[g ﬁgméc(g?r%gh%n fﬂﬂ %?%f@ul?’%/f}, é!'I_[‘ﬁ(eL@I(i}‘;—)%JpI ing of a
conmpound dg¢avingrgrabRsyckias)halg typigal blgm®3/ 024439 PCT/ GB02/ 04140 36

di hydroxy conpound may be effected by nethods anal ogous to those described
cormer of | 9 NG paEP R bbb Be bR FOHE Pesies Aot to tho
per s skisuteds bmdthienydride, 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

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

15 salt, for example tetrabutylammonium bromide.

Compounds of formula (X1) are commercially available or may be prepared by methods
well known to the person skilled in the art.

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

Rza
R1a
L’CR°R’ (XIl)
R3a
25 wherein R'?, R?, R®, R®, and R’ are as defined for the desired compound of formula

(X), and L2 is a leaving group such as halo (typically bromo);

with the dihydroxy compound of formula HO(CH),OH wherein n is as defined for the
compound of formula (X). The coupling of a compound of formula (XI1) with the



According to an alternative process (b), a compound of formula (IV) as

defi ned above may be prepared by coupling the correspondi ng conpound of
formul a (WOD3P24489 O ----f (X111) R130CH2 N CRAR5 (CH 2) PCTGRoBHRAYn OH
10 R140 wherein R4, R5, R13, R14, m and n are as defined for the desired
compound of formula (IV), with the correspondi ng conpound of formula (X1I)
as defined above in which Rla, Rea, R3a, R6, and R7 are as defined for the
desired conpound of fornula (1V) and L3 is a 15 |eaving group such as halo
(typically bromp). This coupling may bggeffected by nethods anal ogous to

t hose described for the coupling of conpounds (X) and (Xl). Conpounds of
formula (XIIl1) may be prepared by coupling the correspondi ng conpound of
formul a (ihyafoxgebmpeshdaday be eHiedted by Rikthoas dnRbgdowas 1 tassedidfscritsed! foothet he
desired 20 9 Ol}md of forgula II 1) with the correspondi ng conpound of
formul a (P OL&OFI‘EML%%(?&% O (CH2)- OH (XI'V) or a protected
derivative thereof, wherein R4, R5, mand n are as defined for the desired
25 conpou ) i i

Ciypioar | - pHouhdé Bt b b BEbintrad Bafble giipdd BUPBID B8Rk ) may
be efff ect adllpowpthibepersanakiigdifsthe@mtt hose described for the coupling of
conpounds of fornmulae (X) and (XlI). Conpounds of formula (XIV) nmay be
prepared fromthe correspgondi ng coppounds of 30 for [ ) def i ned

P bove. i t RO A AR 0Bt (BF arororad PLpRRR M e tngais

PCT/ GB02/ QdehAtsk prapareti &y &onplingitise esrrebpbndiegl céropourtueof dasiuteeXIitlonpound of
formula (XIV), by nethods analogous to those described for the coupling of
conpounds of formula (X) and (Xl), Alternatively, conmpounds of fornula
(XI1'1) may be prepared by couplihg the 5 correspamgli ng conpound of fornula
(Xv): 0 Op@)@/@Hz---f R130¢H2

CR*R™— (CH,),— O—(CH,)

OH

n

10 R

wherein R%, R%, R®, R™, m, and n are as defined for the desired compound of formula
(IV), with the corresponding compound of formula (Xil) 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
15 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 (XIIl) may be prepared by coupling the corresponding compound
of formula (V) as defined above wherein R'® and R'* are as defined for the desired
20 compound of formula (XI11) 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
25 compound of formula (XIll) and L* is a leaving group such as halo (typically bromo).

The coupling of compounds of formulae (V) and (XIV) may be effected by methods

analogous to those described for the coupling of compounds of formulae (X) and (XI).

Compounds of formula (XIV) may be prepared from the corresponding compounds of
30 formula (XI) as defined above with the dihydroxy compound of formula HO(CH_),OH



N CRAR5 (CH2) m L2 R140 wherein R13, R14, R4, R5, and mare as defined for
t he desired conpound of forrmula 10 (XIIl) and L2 is a |eaving group such as
hal o (typwoaislog44d9 ono), foll owed by coupling the conpounagcafGBrmeba (XV)
wi th the di hydroxy conmpound of formula HO(CH2)nOH, wherein n is as defined
for the desired conmpound of forrmula (X I1), by methods analogous to those
descri bed for the coupling of conpounds of formula (X) and (XI). 15 The
conmpound of forrmula (XV) nay be prepared by coupling the correspondi ng
conmpound of formula (V) as previously defined wherein R13 and R14 are as
defined for the desired conpound of formula (X I1), with the corresponding
conpound of fornmula (XI) as previously defined wherein R4, R5, and mare
as def i neqyHeRsin hhi€agl8sfincadoranepesingd dimpoanduf farriuth [(XiV),dydméBods a | eavi ng

Por ml ac CORORAR (ahyeess et BERbpsg Srermpai et driinbln CORREINES .

descri bed for the coupling of conpounds of formulae (V) and (M). 1In a
further al Lve defined ab
may Do 20 AELRRVeY SR AT of S PN o8Bl a8 B ekl & Cormuia (XV):

WO 0F 02448gestondmeeepuadof fagnulg (XYY xvi) R130CH2 11 \ CR4ARS (CH2) m

O (CH2)n L5 R140 wherein R13, R14, R4, R5, mand n are as defined for the
conpound of forrmula (IV) and 5 L5 i a |leaving group, for exanple a

sul phonat e such as an al kyl subphenate (typically, R8thanesul phonate), an
aryl sul phonate (R¥@8Hal |y, tol ienesul phonate), or a hal oal kyl sul phonate

(typically, trifluoromgth U phonate), with a conmpound of formula (XVI1):
R 2a Rla HOCR R (XVI CR*R>—(CH,) . L2

R"™0

wherein R, R™, R*, R and m are as defined for the desired compound of formula
10 (XIll) and L? is a leaving group such as halo (typically bromo), followed by coupling 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 (XIII), by methods
analogous to those described for the coupling of compounds of formula (X) and (XI).

15 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 (X!I1), with the corresponding compound of formula
(XI) as previously defined wherein R*, R®, and m are as defined for the desired
compound of formula (XIIl) and L? is a leaving group such as halo (typically bromo).

20
The coupling of compounds of formulae (V) and (XI) may be effected by methods
analogous to those described for the coupling of compounds of formulae (V) and (V).

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



R3a 10 wherein Rla, Rea, R3a, R6, and R7 are as defined for the conpound
of formula (1V). The coupling of conmpounds of fornmulae (XVI) and (XVII)
may be efWwewmBmziaby net hods anal ogous to those described fPom/GBu/oedupl i ng
of conpounds of formulae (V) and (VI). 15 The conpound of fornula (XVl)
may be prepared by converting the hydroxyl group in a conpound of fornula
(XI'l1'l) into a leaving group L4 such as a net hansul phonate group using

met hods known in the art, for exanple by reaction wth nethanesul phonyl
chloride in the presence of a suitabl ezgase, for exanple NEt('Pr)2, in a
sui tabl e solvent 20 such as dichl oronmet hane. The conpounds of fornula
(XVIl) are commercially avail able or may be prepared using nethods known
in the art. 25 During the synthesis t he conpound k)@}, formula (XI11),
appropriate protgeddng chem styy y be used, for exarrpl e, the conpounds
of formula (XV) and?the di hyds 03/ 024439 PCT/ GB02/ 04140 39 conpound
of formul a HO(CH2) nOH may Be protect ed s .as {P |rrprove t he ylgld of the
desired internedi ates. Dl e pr ot ecpﬁrfﬁ'_t regl g &5 wWidkhipe appr eci at ed
by the person skil I113 iR _the art and nmay al so be found in Theodora W

G eene (see above). ﬁws for exanple, a primary hydroxyl group may be
protected with a trial kyI silyl group such as 5 tert-butyldinmethylsilyl or
with a benzyl group. In a further process (d) conpounds of formula (1V) as
defi ned above nay be prepared by coupling a conpound of formula (XVIIl): O
13 R OCH2 wiretdd RS2 RCHRY niR2 m &idl0 a(e@4 ddfined 1d) théresrepoun@is forRlik, (NB4NdR5, and

m ar e5 as q.gfsl anI%gw];\g rgrc}cu(p)),r{mrJ le%ar\(’nﬁlg)a s?ﬁb%o}'rgteisﬁcrqgg EH%ﬁ(yP&IJh%Eatef(%fEﬁilﬁ (x1),

methanesulphonate), an arylsulphonate (typically, toluenesulphonate), or a haloalkyl

sulphonate (typically, trifluoromethanesulphonate), with a compound of formula (XVII):

RZa
R1a

HOCR°R’ (XVIl)

RSa

10
wherein R, R®, R*® R®, and R are as defined for the compound of formula (IV).

The coupling of compounds of formulae (XV1) and (XVIl) may be effected by methods

analogous to those described for the coupling of compounds of formulae (V) and (VD).
15

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

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

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

25 During the synthesis of the compound of formula (XI1l), appropriate protecting chemistry
may be used, for example, the compounds of formula (XIV) and the dihydroxy



with a conpound of fornula (X) as defined above. The reaction of conpounds
(XVIIl1) and (X) may be effected in a simlar nmanner to the coupling of
conmpoundswB2amel (X). 15 Conpounds of formula (XVIII) mrag/de2puepar ed by
reacting a conmpound of formula (V) wth a conpound of fornula (XI) in a
simlar manner to the reaction of conpounds (V) and (XIV). 20 In a further
general process (B) a conpound of formula (1) and (la) may be obtai ned by
al kyl ation of an am ne of formula (XIX): RL130CH2 \ / CHCH2NR15H R140 OR1ls
(XI'X) WO 03/024439 PCT/ GB02/ 04140 40 wherein R13, R14, R15 and R19 are as
her ei nbefore defined, with a conpound of fornula (VI) wherein L1 represents
a | eaving group such as halo (typically brono), followed by renoval of any
IOLOt SC“ ng:oﬁfp@Uﬁ@o?fbﬂ*ﬁ@Bﬂ-ldml-Ep?H?ﬁé)i l@elnprlotec&dwMSma&vdmyiélbeedtmbovg fo][
t he deprotection, of coppo S, 0 or,.mu [1). . i unds o
For mul ae. (RPH3¢ IAmEORR ey B8 pit oo eaiep vl BEabBEReahy Mo BAERP 12
or gani ¢ basilled sutbh agsand rhay albkpé fovind ¢ ThendoexWirfireensi (se® pboysy.l Thus, fgrl ami ne,
and in a ' : ' Or heai de: ds of
formul a (%’{W ta%lr’ g pﬁlﬂ{g\l\\‘ﬁﬂ;?dﬁo{yﬁgrogé,??H}Lt%r&g%gfﬁg?@ﬁéﬁ%lkgg%%é%g?%g?ﬁ rgrgy
readidy bdefybetyldireethysilyhopwittiaReazyl prog8- in the art. In a yet further
general process (C), a conpound of formula (I) or (la) nmay be prepared 15

comound OF 3 iRaTGE=gsdd) Sompatns of Oraiea 825 e} oy conerP RIPY xx

by coupling a compound of formula (XVIil):

04(°

R™OCH, N 4 s ,
CR'R*(CH,), L

R"“0
(XVIIN)
10

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

formula (XI),
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 (XI) and (X).

15
Compounds of formula (XVIIl) 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)

and (XIV).

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

R"OCH,

CHCH,NR™H

R™0O OR'®

(XIX)



wherein R4, R6, R, Rla, Rea, R3a, mand n are as hereinbefore defined; 20
under conditions suitable to effect reductive amnation, for exanple in the
presence Wb oa/02448¢duci ng agent such as borohydri de, typi calPC¥/GB02/04140

t et ramet hyl ammoni um (tri acetoxy) borohydride. A conpound of formula (XX)
may be prepared by nmethods known in the art, for 25 exanple froma
conpound of fornmula (VI) as defined herei nabove via Kornblum oxidation. It
will be appreciated that in any of the general processes (A), (B) or (C as
wel|l as the processes for (a) to (d) for preparing conpounds (IV)

descri bed above, the precise WO 03/024439 PCT/ GB02/ 04140 41 order of the
synthetic steps by which the various groups and noieties are introduced
into the nolecule nay be varied. It will be within the skill of the
practitioner i.n_the,arhs1to ~ensure. tha ro r noieties introduced at
one st age "BEFRE pRoc&ss2W R e B%rem%g@)éec{@g\egy subsequent

t r ansf or natithansonspmind @f frinolad V) aviereino LS espeasentstacleayitig gravp sechgnbalet i ¢ st eps
accordi ngly .. i i nd on4B) and
(O appr obpisply Bbiro) Rl &y 2RRLRA oP iy brolEling Brohe Bledbnit Rohnertind

desi red mh@mcal@efhggwgmrﬂ%ﬁ@r@te&w ¢ficofpouadteiiesmula “ég. in the

| ast stage, as described in general process (A . 10 The enantioneric

conpounds _of the inyention may, be obtgined (i) by, .separatiag f .t

conponent sTthre?‘ﬁ'Q"@gF?@BWBioﬁ@rmH@sﬁ?wﬁmgm @1a¥p8ro%§g%qul¥|e ?88?/'@@3% of a
chiral chyredenceoof apbiganiclbase, suemay aitdalkyéaoines fooexamle dikoprapyl pr epari ng and
separatin ui t abl e .di j [ i synthesis fromthe
appropri at%éhyi?ﬂ"tng’l An%l|ﬁtags?1h§%|8§@2§ﬁ¥g@§%&@ﬁ%éﬂ%%@%g@%ﬂﬁ? ed herein. 15
Optithhal conversion of a conmpound of formula (1) or (la) to a corresponding

sal t may %dgge(&mhsefﬂovmas ()%ﬁ)({)%?é@r%mn&%,if&rbx%{pb EPA-00U0B draidy aci d or

base. Opti ] conversion of a conpound of formula (1) or (la) to a
cor r espondeadlydsi prepased py a peisonSkdgy AN ¢t uncti onal derivative may be
effected by nmethods known to those skilled 20 in the art. According to a

e SRS e B oY R 5 BB TSRO of R AbfReho”

15 by reacting an amine of formula (XIX) as defined hereinabove, with a compound of
formula (XX):
R2a
R1a
R“C(O)(CHz)mO(CHz)nOCReR;<\:>
R3a
(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 (VI) as defined hereinabove via Kornblum

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



conpounds of formula (11) and (111) as defined above, or an optical isomner,
a salt, or a 25 protected derivative thereof; particularly, a conpound
sel ect ed WO®A1024439 PCT/GB02/04140
N[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 hyl ) phenyl ] - N - phenylurea; and (1
R -2-[(6-{2-[(2, 6-di chl or obenzyl ) oxy] et hoxy} hexyl)am no] - 1- (2, 2-di net hyl -
-1, 3- benzodi oxi n-6-yl)ethanol; 30
N-cycl ohexyl -N -[3-({2-[(6-{[(2R) - 2- (244- di net hyl - 4H 1, 3- benzodi oxi n- 6-yl ) -
2- hydroxyet hyl ] am no} hexyl ) oxy] et hoxy} net hyl ) phenyl ] ur ea;
N-(1,1' - bi phenyl -4-yl)-N -[3-({2-[(6-{[(2R)-2- (2, 2-di met hyl - 4H 1, 3- benzodi 0
ﬂ n- 6|— yl )-&d?ﬁ%fcaﬁ@s%ﬁﬂ}éﬂgbie@mg%ww bé )Zlﬁrﬁ@u]s@rdslms)e}nmdngﬂiéSMewdohummia

cycl opra - - - dj 1)-2
35 hydr oxy&%ﬁg‘? M[ﬂ(CHIS}'ﬁ%&% \}%@] i&%@%)‘”% f}? %kuliéﬁhég?’acﬁgﬁrﬁ?ﬂ"?tﬂ gn)allm) de;
WO 03/ 024%‘8uﬁ&ﬁé@6®dﬁ¢lﬂ<ﬂetle$2nt(®uced at one stage of the process will not be
R) - 2-{[ 6- ( ?s’ugs uQM serﬁl\% &{szz?nld' g]a%}fbné,]éﬂa'taégllecﬁh¥ lorger B! ) am no] -

phenyl}net oxy hox 3- benzodi oxi n-6-yl)
et harfp| ;  synthetic steps accordlngly It wnII also be appreciated that in general processes (B)

]N: {3-1(2- [drfer (Cl) GBRRbpraté BrotedlingRirdlps Ty He Smpleyedditl héedsBar§ayitior dedijedr oxyet hyl
ani no} hexyAFdRyPuehbany suiteR)? Fiae ) the syntheriRcs, I r /At S1aPE AT 39568 hmi de; 5

N- (3-{[ ({ 3nlgeRerhl Srofdss2R).- 2- ( 2, 2- di met hyl - 4H- 1, 3- benzodi oxi n- 6-yl ) - 2- hydr ox
y- ethyl]am no}hexyl) oxy] et hoxy) net hyl | phenyl } am no) car bonyl | am

no} phenyl ) - pyri di ne- 3- car boxam de;

N- ¢yt oheXThe endnfiomricedmigaRy's of the invegtiorsmay be abtained- (b &b sepRMENIMOBLY | ) - 2-

hydr oxyet ﬁgnlpgyﬁkeene}o?ﬁféyéo}@éya@ﬁmwr%mmj}e hor(ekbriplet by FRdkahy bea bhital et hyl ] -

10 oxy} ne nzenesul f onam d
(25 ( ecW?metRytthx oolymg; SRAYAYS reaplutiorsmetinds, A ERIIBI FNY SeR3WI%ox y et hyl ] -
am no} hexyduitanieloriskredissrérsyor] n)beldurebt sp}m&ré,sls-f&)n@the appiopriate chiral

R-1-(2,2-d th |)-2-[(6-{2-[(3-1o0dob I
e% hox3(/} he%?iefn’gﬁ‘?%@f@ﬁ/%@?{%%gggescn e8nére ) - 27 [(6-12-1(3-T odobenzyl)oxy]-
N-{31?§12 {[6-({(2R) - 2- Hydr oxy- 2-[ 4- hydroxy 3- (hydrf)xymethyl)phenyl]ethyl}-
am no) hexy, 1
- 5- 116 (TS Exheaa bRl ke (7pf (0P Bt A" 7% phe
nyl - 3- conveniently be effected by reaction with the approprlate aC|d or base. Optlona
y' ] met hgxy&cﬁw&B&Md?%&Hp%Uh@eﬁfoﬂmma(l?od«l@)&blaxHorrébb&mdﬁTgtb%%wbrOXI n-6-yl)etha
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 (I) or (la), for example:
compounds of formula (I1) and (11l) 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-yl)-2-
hydroxyethyllamino}hexyl)oxylethoxy}methyl)phenyl]-N'-phenylurea; and
(1R)-2-[(6-{2-[(2,6-dichlorobenzyl)oxy]ethoxy}hexyl)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-
hydroxyethylJamino}hexyl)oxylethoxy}methyl)phenyl]urea;
N-(1,1"-biphenyl-4-y1)-N"-[3-({2-[(6-{[(2R)-2-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-
hydroxyethylJamino}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;



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

et hyl ] am wojbe44B9 oxy] et hoxy) met hyl ] phenyl car banat e; andPotrhaBo2®inD | ar

i nternedi ates exenplified hereinafter; conpounds of formula (1V) as defined
above, or an optical isoner, a salt, or a protected derivative thereof;
particularly, a conpound selected from 25

(5R)-3-(6-{2-[ (2, 6-di chl orobenzyl ) oxy] et hoxy} hexyl ) -5-(2, 2-di et hyl - 4H 1, 3-
benzodi oxi n- 6-yl)-1, 3-oxazol i di n-2-ong2

(5R)-5-(2, 2-di net 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- ((§ B)-R{BRR-B-@3- &hﬂramdlazbfzt}Hbm ,3lthiezot- Gelilroathph@nipb)-- 2- oxo- 1, 3- oxazo

i di hexy|

Nyl onesJENmaEmgie HetHamB 212, 48l £ SRRGAG ARy drErR ey -

G e
xyhoxylethOxy)mrethyl] al arfiin mi

62/82&139 W?@ﬂgﬁ@iﬂ@) 24g2ﬁ;|me?fmy?2ﬁx13léexo%%§a RNk Q%xbphenyl)urea Vo

(5R)-3-(6 e{n?lgﬂ ﬂ%@mwg&@ﬂ‘&b{éwyﬂwﬂ]dﬁﬁwﬂmN@’)bé:rb’énﬁl]&nﬂmn}phmymﬁyﬂéhleB 3- benzo
di oxi n- 6- - oxazol 1 di n- 2- one;
(5R)-5-(2 r Xﬁ@f 9% 1 - 41 1, 3- benzodi oxi n-6-yl ) -3-{6-[ 2-{[ (3-ni trophenyl ) -

met hyl ] oxyy-eydichexyFRKI[(B-{K2R)-2%2 2alimelihpl-4H-0 3ehenzdioxin-6-yl)-2-

{\E Ejl?’n( gz- (HyGrdxl R 1amihGnéxylbRRbiRsky) ety K- REERAE Ry RBmyl) - 2- 0xo- 1, 3- oxazo

yl 1 ht&yl } oxy)reethdioppaenasylfongmuds;| | - 3- [ (phenyl sul f onyl ) ami no] - benzani de;

3- am no- N4 32(1{ely .QLQQFé)umém(y%IHCb B@Azbmbxuﬂt&w)a efdxpsthgki n- 6-yl ) - 2- oxo- 1

, 3- oxazol i1 din-3-y hex % bﬁl{mt )phenyl benzam de;

N-[3-({2- (WD?WSF})”—O;W]F@O?Y)HP ﬁ‘r?yf) I3 Blenzodi oxi n- 6-yl ) - 2- oxo- 1, 3- oxazo

:\L?Ie, n-3 1Q1R) ]1l!emduhevhyl)ﬂ’d-hW?%nrft(ilgzg?ﬁgﬁ)(egﬁg}{g?e%oﬂwhlmewmm?)dg . A
am nophe i met 4H 1 enzodi oxi n- 6-

yl)-2-o0xo0- e%] ﬁ@%&%ﬁ%&e&%ﬁ yl ] hexyl } oxy) et hoxy} net %yl ) henill ] urea;

N-[ 315 { 2- (N-43- [(QHE}({(BRQZ Hydmmﬁ [yt ydndry 8- GW@@M@QWM&QWGE%WW 2- 0x0- 1, 3- oxazo

l'idin-3- y r?ﬁﬁ% yl )urea; 15
N- cycl ohex + 5)}9@%‘Yﬂﬂenbletf(yﬁyl@ihtegg];fg%‘OXI n- 6-yl)-2-oxo
-1, 3- 6 ( |s[ 1 d|meihylethyl)oxy]pyr|m|d|n 5-y|} 1,1'-biphenyl-3-

yl]methoxy}ethoxy)hexyl]amlno} 1-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)ethanol; and
cyclopentyl 3-[(2-[(6-{[(2R)-2-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-hydroxy-

20 ethyllamino}hexyl)oxylethoxy)methyljphenylcarbamate;
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)oxy]ethoxy}hexyl)-5-(2,2-dimethyl-4H-1,3-benzodioxin-
6-yl)-1,3-oxazolidin-2-one;
(5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-3-(6-{2-[(3-nitrobenzyl)oxy]-
ethoxy}hexyl)-1,3-oxazolidin-2-one;
N-(3-{[2-({6-[(5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxo-1,3-oxazolidin-3-

30 ylJhexyl}oxy)ethoxy]methyl}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}phenyl)urea;
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-yl]hexyl}oxy)ethoxy]methyl}phenyl)urea;



oxazol i di n-3-yl ] hexyl }oxy) et hoxy}nmethyl )-N-({[2-(trinethylsilyl)ethyl]oxy}-
nmet hyl ) benzenesul f onam de;
N-{3-[ ({[8O0p@2448%- [ (5R) - 5- (2, 2-di net hyl - 4H 1, 3- benzodi oxiPETR&BIRP4B60X0- 1, 3
- oxazol i di n- 3-
yl ] hexyl } oxy) et hoxy} net hyl ) phenyl ] am no} car bonyl ) am no] - phenyl } pyri di ne- 3-
20 carboxam de; cycl opentyl
3-({2-({6-[(5R) -5-(2, 2-di net hyl -4H 1, 3- benzodi oxi n- 6-yl ) - 2- oxo- 1, 3-
oxazol i di n- 3-yl ] hexyl } oxy) et hoxy} met hyhgphenyl car bamat e;
N[3-({2-({6-[(5R) -5-(2, 2-di net hyl - 4H 1, 3- benzodi oxi n- 6-yl ) - 2- oxo- 1, 3- oxazo
l'i di n-3-
y '] hexy! %ﬁmsﬁmmmmbbmenmmow}hé&)@tmmmmwm» piengddoxired: 25

I me
cycl opr op {[% X?Zfﬁd'?{zBoqe(SR) 5- (2, 2-di net hyl - 4H 1, 3- benzodi oxi n- 6 yI)
2- 0X0- 1, 3{BRRp3-(2,RdimetByAH- Ihé)QeIn]l@tid@)IMM)X&IW{H?WIOP@WI)J| phenyl -

I | f
(505, (2 P R ey b B A ) 8802 B 5 et rame
hyl - B 3, 2N B- ﬁ&é{gd 5@)&,-,(222 gmyeg]yéﬁvm 3- benzodloxm 6- ylg 2-oxo-1, oxazo’hdln 3-
met hoxy) ety 1 maﬂ@P)@"?éhh/l]-@L[(bh%nﬂﬁlﬂfon Famino]-benzamide;

5R) - 3-[ 6- 1.3 th t hyl
e dprlon i VLR
xazol i di n-oxazalidm;: 3-y|]hexyl}oxy)ethoxy}methyl)phenyl]benzamlde

5R)-5-(2
fodz)pheglyll\ﬁm {%‘5{253 F%)AH—Q]%Q ﬂ%ﬂﬁ'@%‘gggﬁ)g CI|an|-n lé‘éo({nxé {é/\%x%z\? %‘24439

PCT/1€B02/ @k]ﬂep@l}oxMethoxy}methyl)phenyl] -3-nitrobenzamide;

(5R) - 5- (2 SaRioBN eyt Jao 59@ 943 Befindthht § S-AezbdiBin By 1. 17 - bi p
henyl - :Lmet hoxy} et hoxy oxazol 1 di n-2-onel ;
(5R) - 3 {6 1 Qﬁz\?"d'{‘@ WS?‘@%’(‘W‘* odY}HPEWW)PE?WMe@xy] pyri ni d| n 5 yl}-1,1' - biph

enyl - N- [3 2 ({6-[(5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxo-1,3-oxazolidin-3-
o N A T e o o015,
conptiinds N}bydl@Tetx;aII-:h({eX{GI-[Kf)R)e&(Zc@ﬂlmmwbéblwé-beozocbmlrb@wl)t?awq‘samar, a sal t,
OER? SpE gt%g%(ﬁ qﬁ';% ﬁ’%&ﬂ&&g&tﬁkﬁ{@ﬂghg@r(‘{[h%ﬂﬁtﬁ "%F) y'ﬁoq 853& hégy) hexyl ] -
1, 3- oxazdhetbylbbeﬂzmmfwl@ﬁ her simlar inter rredl at es exerrpl i fied
her ei naf t Q§(3-[({[3-({2-({6-[(5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxo-1,3-oxazolidin-3-
yllhexyl}oxy)ethoxy}methyl)phenylJamino}carbonyl)amino]-phenyl}pyridine-3-
20 carboxamide;
cyclopentyl 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)phenylcarbamate;
N-[3-({2-({6-[(5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-ox0-1,3-oxazolidin-3-
yllhexyl}oxy)ethoxy}methyl)phenyl]-N'-[3-(phenylethynyl)phenyl]urea;
25 1,1-dimethylethyl cyclopropy{[3'-({2-({6-[(5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-
2-oxo-1,3-oxazolidin-3-yllhexyl}oxy)ethoxy}methyl)-1,1"-biphenyl-2-
yl]sulfonyl}carbamate;
(5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-3-(6-{2-([3-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyllmethoxy)ethoxy}hexyl)-1,3-oxazolidin-2-one;
30 (5R)-3-[6-(2-[{3-[(2,3-dihydroimidazo[2,1-b][1,3]thiazol-6-ylmethyl)amino]-
phenyl}methoxylethoxy)hexyl]-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-1,3-oxazolidin-
2-one;
(5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-3-{6-[2-{(3-
iodophenyl)methoxy}ethoxylhexyl}-1,3-oxazolidin-2-one;



For a better understanding of the invention, the foll ow ng Exanples are
given by way of 15 illustration. SYNTHETI C EXAMPLES Thr oughout the

exanpl es,wOha/024aB9 owi ng abbrevi ati ons are used: 20 LCVS: PCIrgLBod/ 04140

Chr omat ogr aphy Mass Spectronetry MS: mass spectrum TSP +ve: thernospray
mass spectrum positive node SPE: solid phase extraction XRPD -x-ray powder
diffraction 25 RT: retention tine THE : tetrahydofuran DVF:

N, N-di met hyl f ormam de Et QAc: ethyl acetate EtOH ethanol 30 MeOH:

met hanol M BK: net hyl -i sobutyl ketone RE: petrol eumether 40'-60" HPLC

hi gh performance |iquid chromatography TLC. thin [ayer chromatography 35
Sat: saturated WO 03/024439 PCT/ GB02/04140 45 bp: boiling point ca :

circa h: (5RuS{Z2-dinéthyl-4H-nBtn20dioxinlE-yhcaiE-[2{(3Mtyddayh | Bbiphebfiat  s:
centi ar addomeRsRarlr VBT S e U A amon B e
(5R)-3-{6-[2-{(3'-{2,4-bis[(1,1-dimethylethyl)oxy]pyrimidin-5-yl}-1,1"-biphenyl-3-
yl)methoxy}ethoxylhexyl}-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-1,3-oxazolidin-2-
5 one;
and other similar intermediates exemplified hereinafter,

compounds of formula (XIll) 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: Liquid 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



Silica gel refers to Merck silica gel 60 Art nunber 7734. Flash silica gel
refers to Merck silica gel 60 Art nunber 9385. 15 Biotage refers to

pr epackedwsiasioes3gel cartridges containing KP-Sil run on fAcastBo2®i140
chromat ogr aphy nodul e. Bond Elut are prepacked cartridges used in parallel
purifications, normally under vacuum These are conmmercially avail able
fromVarian. SCX refers to prepacked SPE cartridges containing

benzenesul phonic acid ion 20 exchange resin. Preparative thin |ayer
chromat ography was carried out on siligg gel, 20x2Ccm Wat man PK6F, 60A,
1 mmthick. LC was conducted on a Luna 3 m C18(2) colum (50mm x 2nm i d)
eluting with 0.05% 25 v/v trifluoroacetic acid in water (solvent A and

0. 05% v/ v phr bdilingeascet ic acid in acetonitrile (solvent B) using the
elution gradient 0-8.0 mn 09%B-95%8, 8.0-8.01 min 959%B-098B, wth a flow
rate of 1AM P with a col um tenperature of 40C. LCMS was conducted on a
Supel cosi Ih: heBI+PLUS colum (3.3 cmx 4.6 mnmmID) 30 eluting with 0.1 %
HCO2H and ngn'or%inMe nium acetate in water (solvent A), and 0.05% HCO2H 5%
water in acetonrtri‘le (solvent B), using the follow ng elution gradi ent
0-0. D nmindog@blet. 7-4.2 min 10098, 4.2-5.3 min 0%B, 5.3-5.5 nmin 0%B at a
flow rateggf yodidhduBidt: The mass spectra were recorded on a Fisons VG

Pl at form spectronmeter using el ectrospray positive and negative node (ES+ve
and ES-ve): Si0geh3/ 024439 PCT/ GB02/ 04140 46 HPLC was conducted using the
sanme chr ompd: egsRidmdletsystem as for the LCMS. The XRPD anal ysis shown in
the Figures were perforned on a Phillips X pert Prop 5 powder

di ffractometer, Mdel PWB040/60, serial number DY1 379. The nethod runs
from@ t o AMSeniperabizes algiten inidegreds oontigeaiecee 2Theta step size and a 2
second collection tine at each step. Exanple 1 10 Synt hesis of
N-{3-f(2-{[6-({(2R) -2-hydroxy-2-[4-hvdroxv-3-(hydroxynmet hyl) -

phenyl | et IAWFWQW?ﬁQJ)?ﬁéQﬂqS&&?‘}“&W&WWEPHyI | phenyl }- N - phenyl urea acetate i)
Di (tert - buivda)ge?refers to Merck silica gel 60 Art number 7734.

2-di met hyl - 441, 3- benzodi oxi n-6-yl)-2- oxqet hyl i gifdodi car bonate Caesium
car bonat e 3% §J':'{f)a %i?%%[aé%ﬁ"ef% Sé{Pégtglef?(géRQH 85@%%;) of 2-bronp-1 -(2,2
15 Biotage 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 um C18(2) column (50mm x 2mm id) eluting with 0.05%
25 v/v trifluoroacetic acid in water (solvent A) and 0.05% v/v ftrifluoroacetic 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 Supelcosil LCABZ+PLUS column (3.3 cm x 4.6 mm ID)

30 eluting with 0.1% HCO,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).



15 di net hyl - 4H 1, 3- benzodi oxi n- 6-yl ) et hanone, (d axo, DE 3513885, 1985)
(61.8g) and di- t-butyl im nodicarboxylate (47.159) in acetonitrile (600m)
under nitwogaMm2443dter vigorous stirring at 21 for 24 h Ph#/GBROZOUNME was
diluted with water (ca800m ) and the product was extracted with diethyl
ether (1 litre, then 200nml). The conbi ned organic |ayers were washed with
brine, dried (MgSO4) and concentrated to ca400m . The white crystals 20
were collected by filtration, washed with diethyl ether and dried to give
the title conpound (24.4g9) S (CDCI3) 34678(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(6H, s) and 1.48
(18H, s). Further concentration of the nother |iquors gave additional
product (13.8g). Athird crop (7.1g) was obtained by chronmatographing the
mot her | i qyEIrcewas conductal @ilg thevaperchtdniodraphiapysteprasabreheLCyMS 25 and
triturating with diethyl ether. ii) tert-Butyl 2-(2,2-d i methyl-4 H 1,
3-benzod ioxi n-6-vl)-2-oxoethylca rba mate Trifluoroacetic acid (92m)
was added tHe mfsr.b lah&I9Sls SAOWMT inaRe Bfguekis(Wwere ipeHotnydd) or2a PRillPs X pert Prop

di met hyl -4H- 1, enzodi ox oet.hyl i b nate, (.352.55g) in
301 orRoHEleh AR MosE P08 BB SRtk e B a8, S eInoR AU for 1 5
h. Aqueoua‘ronh\la%hseégﬂeesmﬂﬁé&ammotozecse)grme@Ie«épam amtitze2 sdddndi n t he
phases were segarate he, organi ¢ | ayer was washed with water, dried
(MySO4) arf@'IeSHIP Mt (?af'?) %R 0il. This was stored under high vacuum

overnight and then triturated with hexane:ether (3:1) to WO 03/024439
PCT/ GB02/ (E4140 47 give the crude product (226.61g). This was purified by

recrystall fromdiethyl ether to give the title conpound (122.78Q).
Furtf@r proghiedsis(dd N-Fo)2 vm{(mt-ahmdx\i P P4rhydrbey-Buhieoxvivietiudy s by
evaporation a tclroma oqr B o eh%e ijiﬂ' 09 ? o Et Obt‘ct i n hexane.
LOMS RT = Bylj-N'-pRenylurea acetste

2- di et hyl - 4H— 1, 3- benzodi oxi n- 6- yI ) - 2- hydroxyet hyl car barrat e A 2M sol ution
of borane : h ( ) 28 :

sol ution @ 2
H, 3H pyrr oct@e{s’iunzc@rbbaata (72(1 mgomdeueo alstired)‘smsepBBSI()t‘sﬁhﬂ))rcmmO u}(zuader

Eéﬁid .elgx.qimeﬁvi-‘ﬁ*ﬂ%i% EeRpKRarHiRRene, (S FhidEs sl S epe s
i iri i) lundeverd n2 Mifeolig f
gor:nes-om?rué){l hlm:mp(u wbbmtéwﬁl’%&m?ﬁt@m Mgﬁgrbuod 1 ntrm: r I'DIIOUB aCI
04 cﬁrr’? Ji 22s50Mn ahl e prdadlt wal
(27om) weRa R ot A B ik e 8 it (3680 ab iefor

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

washed with brine, dried (MgSO,) and concentrated to ca400ml. The white crystals
20 were collected by filtration, washed with diethyl ether and dried to give the title
compound (24.4g) & (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.

ii)_tert-Butyl 2-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxoethylcarbamate
Trifluoroacetic acid (92ml) was added to a stirred solution of di(tert-butyl) 2-(2,2-
dimethyl-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 (MgSO,) 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 |ayer was
washed with saturated NaHCO3 sol ution and brine and dried (MgSO4). The

sol uti on wav3as4eoncentrated and the product purified by eor@mtoguaphy 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 hyl -4H 1, 3- benzodi oxi n-6-yl ) -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 dropwyse to a stirred suspension of

sodi um hydride (60%oil dispersion, 11.9g) in DVF (160m ) with cooling
such that the internal tenperature remained at O under nitrogen. The

mci(t ?rl g4:ngzvesﬂnbrcn§ﬂ pgbdl%(zmm1gx This Wae pp?ﬁedtmyrrecrwamnisemﬁmddiemwo and 2M
s added,. e m xt t it
pr oduct h%ﬁ??%ﬂ&lt’% ‘t“%’”’@t"eﬁz{%’/@. mﬁ“u rg’g?cﬁjﬁ @A%&%&ggﬁg@g f{/% h brine

twi ce, dritbe nmotEB@yorahy eearpaticnt and ahoorgatographyon piHictage usioq hafe(EB8BAS5() .

LCVMS RT = IHeN-Lots BT 8 87gyBut yI (di met hyl ) silyl | oxy}ethanol 30 Ethylene
gl ycol (2'(?588? °n anhydr ous THIIE'(GOrrfL) under nitrogen was treated
porti®nwi se with sodi um hydride (60% di spersion in mineral oil, 1.29g) and

E 268 g1'g;<t 3\/2@ telzlgufw ?Zh)aﬂt-(ﬁ.zzﬂ@nféﬁzyﬂﬁm,B—beﬂ'ﬁdﬁoxbu6-vl)-2?ivm$f§¥!h$kly%ﬁméhel oride

: an e xture stirr or . t
buf fer ( 60‘?‘&& i?ﬁ@%f?a%@“%aa']&?t%a“'?ﬁ@e 'ﬁd'?kﬁ%*(‘@fﬂ? ?%ecé%ﬁ?w%éo %ﬁwges ore
I%)C(JEI' ; g(églz?gsgutigh ob {R)etetr4ro@nd-) -mefimg-3c8-diahéry|-1 EyBdt-pyrecdo WR- )3/ A dxegaborole

4 W . i .2 _bef
drying ovel %(ﬂfé%ﬁ&‘p%l?? z\@?%g%twgtﬁs %tﬁ%?ﬁgp{éﬁéb@g?égﬁaﬁﬁ&ggﬁ)&.’3-Tﬁi gr\(/avas
puri 0 ed byenzbdigkin-Gh)e2raxarindgsiharoatesi(108:2a) in FHLO(1.8Wram) was added slowly
Et OAc/ cycl l@ég Rfe Femlye%r@ HeYow 54 186We EMPPAISBIUtON of BordRE L@indaueslipde titl e
conpound (3. 2><8 . TSP+ve 194 MNH4+ 5 vi) . :
{2-f ( 6- Br dAgEX2ParBR prer 3R (After 1 o AMAGI|( FuPi yHes @Adewith cooling and the
(27 { [5% e; t- Bgtxujtré fl,ia@gg?mll;aeﬂ Lben_h];@x%}@ftdmmh_ atéd. FRgprgahicGaytriwaswasbzdwih
. 56g) an r anmoni u roni , g d

ni trogen a‘cr?dur?ﬁegﬁ %storl'u '°§@9€§}b\9n§88§iﬁﬂé£9@q€%§b'diﬁ% S%Iﬁﬁén \5(%1) 9nTﬁ; m xture
was $5i r r ecbneenfeatediand thatpr@Ct paifies by@hrhmyatograpyeen flashailicy grbi$0Balkded, and
the producy, &t dREIKRH el ith GRS BIGREABRN 3:1) to give the title compound

(93.3g), LCMS RT = 3.31min.

iv)_(5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-1.3-oxazolidin-2-one

20 tert-Butyl (2R)-2-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-hydroxyethylcarbamate,
(86.37g) in DMF (600ml) was added dropwise to a stirred suspension of sodium hydride
(60% oil dispersion, 11.9g) in DMF (160ml) with cooling such that the internal

temperature remained at 0° under nitrogen. The mixture was stirred at 21° for 2 h. The
mixture was recooled to 0° and 2M HC! (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 (MgSOQ,) and evaporated to give the title compound (63.55g).
LCMS RT = 2.66min.

v) 2-{[tert-Butyl(dimethyl)silylloxy}ethanol
30 Ethylene glycol (2.00g) in anhydrous THF (60ml) under nitrogen was treated

portionwise with sodium hydride (60% dispersion in mineral oil, 1.29g) and the mixture

stirred at 20°C for 45min. Tert-butyl dimethylsilyl 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



(3x50nl). The conbi ned organic | ayer was separated and dried over Na2SO4
before filtering. The sol vent was evaporated in vacuo to give a residue
whi ch waswpuwsiot44edd by flash chromat ography on silica. El eCraBoaiostao5%

et her/ cycl ohexane foll owed by sol vent evaporation in vacuo gave the title
conmpound (2.35g). LCMS RT = 4.32mn, ES +ve 15 339 (MH)+. vii)
(5R)-3-f6-(2-{ftert-Butyl (di nethvl)silylloxy}ethoxy)hexyll-5-(2,2-di nethvl -
4H 1, 3- benzodi oxi n-6-yl)-1, 3- oxazol i di n-2-one A sol ution of

(5R)-5-(2, 2-di net hyl -4H- 1, 3- benzodi oxi gg6-yl ) - 1, 3- oxazol i di n-2-one 20
(0.83g) in DV (20nTL) was treated wth sodi um hydride (60% di spersion in

m neral oil, and the m xture stirred_un nitr &jZOCfor 30
mn. A solthen Wﬁsr@ﬂ V{@-V[’itér (CRMHAMSEPE YD - Sefk }yrlge‘?l‘fe"&%?%b‘) HeHGhy | si | ane

(1.479) i rhn@'YEmf)é‘lH%)hé/%‘Fveﬁﬂﬂ%c@@dThlE h@s@unﬁwtﬁ/f&@hrchaﬁnaaégra@@ $rogilic@Omi n.
Phosphat e buffer artitioning between

Et OAc (50 rﬁ&'t'%ﬁ’ﬂﬂ\/\bf’@t 'f‘&@(ﬁl‘)'?ex fq?%l &t éy §6§. aongn ¥acuggpvede aqueous

| ayer re- eblcdffpsthaN3idrg t'mp+\(e’3m1\])-|4 The corrbl ned organic |ayer was
washed with water (3x5 ) and dried over Na2SO4 before filtering. Solvent

evaposation in vacuo gave a residue which was purified by flash
chromat ography on silica. Elution with Et QAc-cycl ohexane (1:1) followed by

sol vent ewgpeietBemohsxwasylethogaitert blg dimetteistianpound (0. 84g) . LCMS RT =
4.11 mn
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m xture stirred under nitrogen at 20C for 75h. Th Xxture was

ous Na:561 hele

filtered dA%me Fhe ?W'@%VQB’(‘JFéﬁyéﬂwﬁﬁs?/%ﬁfﬁtﬁdgng gn "Shi ch was

purified Wteﬁ?#z Pk Sdidn€ das Blabdrated W I!étudlt@bllv@ﬁaﬁgﬂmhkaw&lch \Maqu[lnﬁmc
foll owed b vent evaporation jin vac /gave the title Go ”88[3' \(/ 560Q) .
LCVS RT = fashshsomateasarhy ngﬁhce Iut1pn vyliv)5° g er/gyc?@exane followed by solvent
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vii) (5R)-3-[6-(2-{[tert-Butyl(dimethyl)silylloxy}ethoxy)hexyl]-5-(2,2-dimethyl-4H-1.3-
benzodioxin-6-y!)-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)oxylethoxy}(tert-butyl)dimethylsilane (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,SO, 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 (0.84g). LCMS RT = 4.11min, ES+ve 507 (MH) ’

30
viii) (5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-3-[6-(2-hydroxyethoxy)hexyl]-1,3-
oxazolidin-2-one




A solution of (5R)-5-(2,2-dinethyl-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 DVF (5m ) was treated
wi th soowormslydsd de (60% di spersion in mneral oil, 0.03®gX/GBudottre

m xture stirred under nitrogen at 20C for 15 mn. 3 ni t robenzyl br om de
(0.118) was added, and the m xture 15 stirred at 20C for a further 3 h.
Phosphate buffer (20mL, pH6.5) was added and the mxture was stirred for 5
mn before extracting with Et OAc (3x20ml). The organic | ayer was washed
with water (3x20nml), dried over Na2SO44gnd filtered. Solvent evaporation
gave the crude product which was purified by flash chromatography on
silica. Elution wth EtQAc-cycl ohexane (7:3) foll owed by sol vent

evaporE gt | ANsdltionast (SR)GRIOR(2t{[tert butyl(@imelty | sinyiipRy)attioxy)héxytl)5-(2 B eRly-4H3. 61
mn +Vq

(5 5 ( 6 r5BorasR ek A painseBe (. ARRYN THE (P Was Hepie Wik, 1 5 benzo

di oxi n- 6-teytra)bu1ylanmnalzlmﬂ fludfice @n sifiea gel<3.08Q) ami the mixture stirred under nitrogen

(5R) -5-(2, yalz? ?EWSh:Lﬁ §F§2ﬁﬂﬁ9mr9?ﬁa§'ﬂ@er¥b )an@tr(eﬁfﬂt{éie [e(/§po¥§ted in vacuo?)rrfL

ni trobenz et hox 3-oxazol 1 di n-2- one '%P )
and & OActo ggm@)rewa@e &\@érﬁ&'ﬂ&%ﬁ Py, PPEgN:iica RlHtigN ‘eﬁh ﬂ'ﬁ @me@%ﬁ‘r@e ozog)
The m ?t urtﬁer\/\@ﬁ)Acffbildv@erdqq stdn{]eﬁu@&ap@fénbh?v vagmg ga?ietr@ﬁltreﬁnmpextm@wmﬁad in
vacuo to e i C rified by flash chromatography on
silica. Eq-&ﬁ%%{ {?Hg +¥?§¥\%M§ﬁe (8:2) followed by sol vent
evaporation in vacuo gave the title conpound (0.057g). LCM5 RT = 30

2 D1 mot hy APRESL A o
yl hetd/l } o - N - phenyl urea A sol ut i on of

(5R)-3- (6A{|{u€ &gsﬁp&ezﬁzmlrﬁawmmww.a-s@t (3252<2d| met hyl -4H1, 3 35

b di - b- - - 2- 2ml
O hp b coeabos cane b 65 e T ok RSB aBre (28
and tgg ?i@ﬂl&!}hﬁh)ﬁiﬂbé(@kdl@ﬂéfswﬁlm mgat al alif 0200 ) amd t?@mlxtm?canre@andﬂr (g(r)n)
was adde uen C na m n
o or e I eV 2BiGHE T g S8 SrouBitle I £+ Jfulbs Bl A 8 e,

gi vel® r esirrdd at 20fCcfor adstheuB inf PeosphateSrifer @0mli dib. i was added @gédhe gr adl ent
of el uant Smlg({uggh/gs gyrféooilaf§ﬂ'ﬁr¢ béi%recé()& a‘ah@@ﬁ}?E@%xﬁtﬂnﬁ)Tﬁéw?é’rﬁ%‘yQﬁ to

Et OAc foll evaporation vacuo gave he titTe conpound
(0.0629) . vtag\msm;d;wntg wqgeﬁ(ﬁxzqg),\p@ed 6Ye Nags and Tiltered. Solvent evaporatlon

gave the crude product which was purified by flash chromatography on silica. Elution
with EtOAc-cyclohexane (7:3) followed 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-yl)-1,3-oxazolidin-2-one
A solution of (5R)-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 EtOH (3ml) and EtOAc
(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)
followed by solvent evaporation in vacuo gave the title 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-oxo0-1,3-0xazolidin-3-

yllhexyl}oxy)ethoxylmethyl}phenyl)-N'-phenylurea

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




i) Nf3-({2-f(6-{f(2R)-2-(2, 2-D net hyl -4H 1, 3- benzodi oxi n-6-vl)-2- 10
hydr oxyet hyl | am no} hexyl ) oxyl et hoxy} net hyl ) phenyl | - N - phenvl urea Pot assi um
trimet hylwoloanoi4ad e (0. 056g) was added to a solution of PCT/GB02/04140
N-(3-{[2-({6-[(5R)-5- o o

(2, 2-di net hyl -4H 1, 3- benzodi oxi n- 6-yl ) - 2- oxo- 1, 3- oxazol i di n- 3-yl ] hexyl } oxy)
- et hoxy] net hyl } phenyl ) - N - phenyl urea (0.061g) in degassed anhydrous THE
(4ml) whilst stirring under nitrogen. The reaction mxture was heated to
65C for 4 h, adding 15 additional potaggiumtrimethylsilanolate (0.0579)
and heating for a further 2.5h, at which point the reaction m xture was
cooled to roomtenperature. Phosphate buffer (20m, pH6.5) was added and

t he i xt ungthgrehpcdoegavdté (0.62000and Sredixilre sfirel walebhitreden atr 216Gifer 2hayer s
wer e separated an I e far. poration
I n vacuo dsoRPé Ramgp(tsgrll éisc%}r/?% dygg%gﬁ(f%;%ﬁs 'S?_‘%F)éét&’ré%egghﬁwggﬁg 20 592
(MH) +.  xi i30nin before leaving to stand for 15 h. The solvents were removed in vacuo to give a

N-{3-f(2- {r alﬁe{ RiED w%s?ﬁﬁf”é@% Sre I tMeH Y a %&Pé’djél‘éébéﬁ%fféﬂa)nlﬂ‘ﬁé}w | et hyl }-

am no hex et hox en N - phenvl urea acet at tion of
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hydr oxyet kyhpagiidHohhasysd gaverthe tiltoeorhsainay b op2@nYCMSNRT piacTonin ES+ve0. 0259)

in acetic %&Igl (1 mM) and water (0.5nl) were stirred under nitrogen at 70C
for 75m n81¥iMM) reaction mixture was cooled to room tenperature before
concentrating under vacuum and azeotroping with MeOH (2xIOrl) to give the

LitLe comeds(D:2fak, ALEUD Fy R PRGBS (M9 30 Bxample 2
Alternative
2- di et hy lhydtaxyetRyilastineihexyoxylethoxytmethyBphienyll-N'-phenylurea
hydr oxyet IEpyds hﬁwir&etﬁylélaﬁ&aéqblo@ts@r@amed%alsbluuon of N-(3-{[2-({6-[(5R)-5-
f(2-f(6-Bronohex I et hox tglﬁ % V\DIHg ﬁ443 PgT/ GB02/ 04140
51 A sol uti?Srfimge ‘é%érﬁz?‘?’lﬁ?éé’ poarl 0(“2' gyl H PNt armoni um
br gm deh( d%‘iﬁ@?y]dnhé"thyl]lfb.hényd) -Krshaphiereane. cxeagp.amb);am dnhpdrbesi THF (4mB Otilst v ;
sodi um erX| e sol.ution 5. e o) y stirre
for 18h atStBBWE Ungigt WFogesy A (e rm%poé(q@ g dmf%‘g(&l{o6 ur 8%\/&5eg extracted with
di chl®r ometddiiosal (pbCaskium i htethwayamnla:teéQOﬁ'é@)tandd@aEaniorécﬂﬂhﬂﬁ?é@d?t witieh t he
sol vent evapandl &d fidh MREFOWRS SIS trobftbAipEratdts C PhvéshaRbitfer €5bmi,

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 title compound (0.027g). LCMS RT = 2.80min, ES+ve

20 592 (MH)".

xiii) N-{3-[(2-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyl}-
amino)hexylloxy}ethoxy)methyl]phenyl}-N'-phenylurea acetate
A solution of N-[3-({2-[(6-{[(2R)-2-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-

25 hydroxyethyllamino}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 title compound (0.028g). LCMS RT =
2.50min, ES+ve 552 (MH)".
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Example 2
Alternative synthesis of (5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-3-{6-[2-

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

35 i) [(2-[(6-Bromohexyloxylethoxy)methyl]benzene



| ash chromat ography on silica gel. Elution with Et OAc-PE (1:9) gave the
tle conmpound (2.87g). LCMS RT = 3.94m n, ES +ve 337 (M\a)+, 339 (M\a) +
) 2-1( ewBrosnpfaexyl ) oxyl et hanol 10 A sol ution of PCT/GB02/04140

2- [ (6- bronohexyl ) oxy] et hoxy) net hyl ] benzene (1.5g) in EtOAc (20m) and
Et OH (20mL) was hydrogenated over 10% pal | adi um on carbon (200ng). After 2h
the mxture was filtered through celite and the filtrate evaporated in
vacuo to give the title conmpound (1.05g). TSP +ve 242 (MWMNH4) +, 244 (MNH4) +
15 iii) (5R-5-(2 2-Dinmethyl -4H1 1
3- benzodi oxi n-6-yl)-3-{6-12- hydr oxyet hoxyl - hexyl }-1, 3- oxazolidin-2-one A
sol ution of
(5R) - 5- (2, Rs@lutive ¢7\2-(béhkyloxg)eueanod@.ang) an@tatdabutmaaammaamlbmhme 284mg in

06 drid %
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2.90m n, ES +ve 394(M—|)+ Exanple 3 Alternative synthesis of (5R)-5-(2

2d|methvl yl)- 3{6f2 30
hydr oxyet hd e m%% iH%n ld| n-2-one i) (5R)- g6 Brom)hex(ﬁ |
1

2- di ht hv|Awutiqreofti@a{t@}drthexﬂ)ow]pthpxdnwwben@unﬁ(12 ghie EtAAg &2 g@"r‘fj of
(5R) - 5- (2% k{}vdlas“r#yw i%n@f%@%qgﬂ mﬁyoga@aafdr%nﬁ,caruahgzmmgl fidr O ehe( 5. 009)

and 1, 6-di |tr§@pd%\(ﬂpp Wd/@C!(l%tﬁlta riﬁqg@Béff §ison in

f
I

by
ti
i
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treated i nt‘BJr? weéélt%rqdmrow ?ql'ﬁ?n%”‘i/\?‘?

m neral 0idom O&@agg) 05 e SMO-RI NN Ped4 (WIQR/)04140 52 m xture was
stirred at 00 for 30mn and then at 20 for a further 2.5h. Phosphate buffer
solution (pH 6.5, 50ml) and wat er (150m ) were added and the m xt ure was
extr &t ed iiiniGRN5R 2 [-fal iz ‘ orfyedh exylhvies-e washed

wi th wat eroﬁél'oﬁ?ﬁ'&ne and were dried (Na2804) The sol vnt was evapor at ed

in vacuo due was .
A solution of (5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-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)oxy]ethanol (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
(30ml) were added. The mixture was extracted with EtOAc (2x20ml) and the combined
extracts were washed with water (30ml) and dried (Na,SO,). 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 hydroxyethoxylhexyi}-1,3-oxazolidin-2-one

i) (5R)-3-(6-Bromohexyl)-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 (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




5 purified by flash chromatography on silica gel. Elution with

MeCOH- di chl oronet hane (1:4) gave the title conpound (7.1 Qgy). LCVMS RT =
3.52m n, EB030BM4d92 (MH)+, 414 (M) + ii) (5R)-5-(2 PCT/GB02/04140

2- Di net hyl - 4H 1, 3- benzodi oxi n- 6-yl ) -3-{6-[ 2- hydr oxyet hoxyl hexyl }-1, 3- 10
oxazol i din-2-one A solution of ethylene glycol (5.00m) in DVF (40m.) under
nitrogen at 0 was treated portionwi se with sodi um hydride (60% di spersion
in mneral oil, 1.292g) and the m xture was stirred at 00 for 15mn. A
solution of (5R)-3-(6-bronmohexyl)-5-(2g2-dinethyl-4H1, 3-

benzodi oxi n-6-yl)-1, 3-oxazol idin-2-one (7.40g) in DVF (10m ) was added. The
m xture 15 was stirred at O for 0.5h then at 20 for 3h. Phosphate buffer
sol ution (rmiktuee was 46dd at ost 3oadiie and thent poer e furthded. SanEhddpbatei buffar e was

vt o1 ( 21 biER PP, a0T B elsrs WD P SRR EREVE PR BsRR00

evapor at ed/vuthqdleta;clmmsrr(ﬁx‘tﬂ@ml)r diechombiveg gxtracts iwete ashddawith water (xad@gh aphy

on o111 62 il yerBibd B M0 THECHENE oSN Sabliead b Fed@mpand 20

4-{( 15 R) - opyrified b flaghchsormalioBraphy BB §¥iGa ;J@JxﬁllépﬁdW}Mg&;th'%'ﬁfﬁ@mene
hydr oxyet iy l4) ydvd (hediiexympbind 0791%510[0@8@1&*:6 52nih )ES 556 4132 (M) 2414( 2
6- Di chl oro enzyl ) oxyl et hoxy} hexyl )-5-(2, 2-di met hyl -
benzodi oxﬂP("'@-yI) 1, 3-oxazol i di n-2-one A sol ution of
(5R)-5-(2, 2-di rrethyl 4H 1, 3- benzodi oxi n- 6 yl)- 3 [6-(2-

hydroxyet\rAlﬁ _ygder

ni trogen < s i 5 o and t he

m xt 10 e \Amu_wm-_%ﬂ;at 20 for 10min. 2,6- D| chI orobenzyl brom de (122ng) was
added and Rak e R f@ét gol ution
(20n, pH6A %ﬂé&f‘f&@eé‘cﬁ%d Lﬂ@ﬁnl?h Dl\aﬁ (A& §ﬁder|?hﬁb'§lé 3t 6° W fredte

The ext r acRo iseaueeediim Ry EdedPOYdisngrgion ingpinggal o "’trﬂ'ét 591 vent
evapor at edyadlsti@eW 0t for abeh. 9A é@aﬂucﬁw (5F(jas-(6 pRinthhexylRs-(NO- di3éBAM-89,3-

G amotor CETGRIONBIECH T bt HP s PREC L aF BEAao) NP bl Fr@prdil™
conpovbind (Wabstoed dt CMsr BTBhihéu 9t720’hfcm' 3h. Phosphate 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,SO,). The solvent was evaporated in vacuo and the residue was purified by flash
chromatography on silica gel. Elution with MeOH-EtOAc (1:9) gave the title compound
20 (4.10g). LCMS RT = 2.90min, ES +ve 394 (MH)".

e mxture was, extrac &1 30n1)
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Example 4
Synthesis of 4-{(1R)-2-[(6-{2-[(2.6-dichlorobenzyl)oxylethoxy}hexyl)amino]-1-

hydroxyethyl}-2-(hydroxymethyl)phenol acetate

25
i) (5R)-3-(6-{2-[(2,6-Dichlorobenzyl)oxylethoxythexyl)-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)-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 vacuo to give a residue. The residue was




ii) (1 R-2-[(6-{2-1(2

6- Di chl orobenzyl ) oxyl et hoxy} hexyl )am nol -1-(2, 2-di net hyl -4H1,3- 5

benzodi oxwn-08/03443€t hanol A solution of (5R)-3-(6-{2-[(2, 6PdT/GB02/04140

i chl or obenzyl ) oxy] et hoxy} hexyl ) -5-(2, 2-di net hyl - 4H 1, 3-

benzodi oxi n-6-yl)-1, 3-oxazol i din-2-one (140ng) in THE (7m ) under nitrogen
was treated with potassiumtrinethylsilanolate (130ng) and the m xture was
heated (oil bath tenperature 80) with stirring for 3 h. The m xture was
cooled to 20 and was 10 partitioned betggeen phosphate buffer sol ution
(20nl, pH6.5) and Et OAc (20nl). The organic phase was separated, dried
(NaS™4) and the solvent evaporated in vacuo to give the title conpound
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N-(1 1'-Bi phenyl-
2- di het hv| patiiioned bpweeo dhosehatebyfiey solutign@Ooml, pHE.5) and EtOAc (20ml). The

3- oxazol i ddrgarﬁc ghéé&%fé Jepared, RIF%Y (B3 DY laha Rnadient 8Aapbrated i v4eno &
(5R)-3-(6-{ -t[n( -am nobenZéI %)ox}\:] et hgx _he%lzé’,- 5-(2,2-dinethyl-4H 1, 3- 30
benzodi oxi§ivesth|tile compeudGPPMOh-LLMART( D382 i n di chl or onet hane (4mt)
was treated w th 4-biphenylyl isocyanate (0.126g) and the m xture stirred
under nitr.og f h, I 1de

excess i sdt\&ha e e = . S

renoV®d i n(hydroxyanetbyliphesoleaacetdé due whi ch was purified by Biotage. Elution

285 AN R e i i 011

|
54 evaporation iIn ~conpoun . 1199) .
4.09ni n, E&-IE-beggadipxipybyl)ethanol (130mg) in acetic acid (Zml) 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)*, 490 (MH)".

Example 5
Synthesis of N-(1,1'-biphenyl-4-yl)-N'-{3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-

25 (hydroxymethyi)phenyl]ethyllamino)hexylloxylethoxy)methyllphenyliurea

i) 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)ethoxy]methyl}phenyl)urea

A solution of (5R)-3-(6-{2-[(3-aminobenzy!)oxy]ethoxy}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 followed by solvent



i) N(1

1'-Bi phenyl -4-yl)-N -f3-({2-f(6-{f(2R)-2-(2, 2-di net hyl -4H 1, 3- benzodi oxi n- 6
-yl)-2- Swioydnesapet hyl | am no} hexyl ) oxyl et hoxy} net hyl ) phenyldricRa/oPoassi um
trimethyl silanolate (0.090g) was added to a sol ution of

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

N-(3-{[2-({6-[(5R)-5-(2, 2-di net hyl - 4H 1, 3- benzodi oxi n- 6-yl ) -2- oxo-1, 3- oxaz
ol i di n-3- yl]hexyl}oxy)ethoxy] net hyl } phenyl )urea (0.1 199) in deoxygenated
anhydrous THE (4nml) whilst stirring unger nitrogen. The reaction mxture
was heated to 65C for 3h, at which 10 point the reaction m xture was cool ed
to roomtenperature. Phosphate buffer (25m, pH6.5) was added and the

M Xt ure exdvap6ialion M ideuEySRCthe INe 2oinbourd®. ﬂ@gbl IGMS RT gaoein, &Gve wer e
separ at ed &Q‘d@@ued over Na2SO4 before filtering. Solvent evaporation in
vacuo gave | due which was purified by Biotage. Elution with 150:8:1

di chl or onet hane: Et O—|‘ ammoni a foll owed by sol vent evaporation in vacuo gave
thetitle-- O RRY P10R280) o bENERTS 7 3. -- . i M) o
v R s o, § R P AR !
(hydl’@Xy PV ‘...‘u pilamineiheoxwiethexymeihy gheny Xy) net hy| | pheny| }urea
acetate Ap&Qédi ‘H’ﬂn&f\ylsﬂanolate 0. ‘é-ijwas added to a solution of N- (h1 -biphenyl-4-yl)-

Deozodi om R h@ri s iRY e 2insibr ?@o%eﬁzse@pya%wm%ﬁémﬁ%ﬁﬁni?] urea

(0. 0899) yl]heml}eky)@trmy]dwe(rﬁrlrﬂxl)erwt)dreae(oaHQQ)Znﬁ}zonygeaatsu ianhwtiousTeF (4mi) r ogen
at 70C for rgf%f‘ ?thln%glﬁq?n 8%%%2:?1 O?hér}@%tc{'fcg mY\x@lf %\%glheegtetdq Ggﬂg@‘%ﬁggt%)

before conld vacuum an azeo ropi ng
gi vel® he tpdintdhe magtemuiix{uoe @93g))oledmomrtempesatwsmﬂhosmmf&z@fénw—i) 25

Exanpl e 6 th t tracted with EfOAc (3x25ml). The combined
N-cycl ohex‘)ﬁ;l¥ Wf%é d%g a{‘fj T xure ) rﬁyerg’;(v- - 4(ﬁ( dr )xv-3-

(hydroxyneQrEW'Hﬂ’:{éW'V?r@tsﬁW"? ame)%'és!@wd&%z}s&ﬁsmmrwl ISOWERY | Jurea 30

evaporatlon in vacuo éave a residue which was purified by Biotage. Elutlon wnth 150:8:1 1)-2

D
oo L S endrteiase RO Ao 5 b RE Ry SRECTRR P AN ERoT It aeds S P a o of

(5R) 18- (6- c{ofba;iduadzﬁmmmd)enws RX y] 1 6oy E B eve/668 BAH)Z2, 2- di net hyl - 4H- 1, 3-
benzodi oxi n-6-yl ) -1, 3-oxazol i di n-2-one (0.209g) in dichloronethane (4nt)
was treated wth cyclohexyl I soc anate (0 0759 and the mxture stirred
under ni t ribge1.2tBiphenyi-éy)DE-{SH(2- {16 : 4rhvdeaxydzcl ohexyl

| socyanat e(h(/@ro;t\ﬁﬁ&)wl‘/%%nﬁwanﬁﬂﬁhé@ﬁoiﬁé}ﬁéivﬁﬂetﬂ@l@%Qﬁﬁéé”gceﬁ’gfg/ GB02/ 04140
2> A solution of N-(1,1'-biphenyl-4-yl)-N'-[3-({2-[(6-{[(2R)-2-(2,2-dimethyl-4H-1,3-
20 benzodioxin-6-yl)-2-hydroxyethyllamino}hexyl)oxylethoxy}methyl)phenyljurea (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-hydroxy-2-[4-hydroxy-3-

(hydroxymethyl)phenyllethyllamino)hexylloxylethoxy)methyllphenyliurea

30 i)_ N-Cyclohexyl-N'-(3-{[2-({6-[(5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxo0-1,3-
oxazolidin-3-yllhexylloxy)ethoxylmethyl}phenyl)urea
A solution of (5R)-3-(6-{2-[(3-aminobenzyl)oxy]ethoxy}hexyl)-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 (0.075g) 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



m xture stirred for a further 65h. Isopropanol (1 5m) was added to quench
excess isocyanate, and the mxture stirred for 3 h. The solvents were
renoved iwowaoeHa3® o give a residue which was purified by PBTadRgE414El Ut i on
with 6:4 Et OAc/cycl ohexane foll owed by solvent evaporation in vacuo gave
the title conmpound (0.212g). LCMS RT = 5 3.77mn, EStve 624 (MH)+. ii)

N- Cvcl ohexvl -Mf3-({2-f(6-{f(2R)-2-(2, 2-di net hyl -4H 1, 3- benzodi oxi n-6-yl)-2
- hydroxyet hyl | am no} hexyl ) oxyl et hoxy} net hyl ) phenyl | urea Potassi um
trimethylsilanolate (0.177g) was addedgg0 a sol ution of N-cyclohexyl-M(3
10

{[2-({6-[(5R)-5-(2, 2-di net hyl -4H 1, 3- benzodi oxi n-6-yl ) -2-0x0-1, 3-oxazolidin
- 3- yI'] hexyibduex ¥irisd foxy furiehgsh. plbemba-mm eﬁsnﬁlpwa@aqded to qienatygeess ed
anhydrous JHE é%gﬁ %rgrt}qg'n%ﬁbresﬁttfrrre%c? gh%f té)\ggr% remee(ﬁ ‘I?ﬁ%cbg th é(t ure

was heat edS9%2 reacti on $ cool ed
to room t eaesidat which vitisomuified by Bidtags: EIL(tIDBrwlth Mt%C/M@haw@domct he

m Xxture legé}dsoﬁ\%n%\ﬂ o{a%nwaaaog%wﬂ% ! doffpbliAdl 1 199) LcRis e =( 3x25m )

The conbin organi ayers were€ separate dried over Na2SO4 before
filteding. 3%T1Meﬁ$+ ¥-on in vacuo gave a residue which was purified
by Biotage. Elution with 150:8:1 dichloronethane: Et OH ammoni a fol | oned by

;Olg\éfnn; Evga&_:gyrgmtl OanE[NI £|§V(§2CI£1I§P}E; Q.ZhZe, dlme hy?—4£l91r@, %grqzdodgog(ml 81!% - LCME RT =
N-Cvcl OhGMMdfd&veﬁﬁﬂérﬁlﬁe}héﬁdQ&ﬂMMM;Mﬂ hvdr oxv- 3-

(hydr oxymet DYl AN G ALRALRITONP7BF4E h8asd B/ IbABE RidyCRASRYN.- .22

triacetate

N- cyt0 ohexy2-({BHERI5¢(R2-qimnethy[-4/41) 3-berzadipxigi-Gre)-RypKko$-oxaolidifrBodi oxi n- 6- yI ) -
2- hydr oxyey é]hw a@g&@@%&z@ﬂm&ﬁ@u&@i)n%xb %v@vhhe&%&h&@a @Anydtsus PHR 86} |

acetic aci were stirred under nit ? at 70Cfor
45mi n. TheW'i"ﬁhétth"&QwU'FﬁekPGﬁOée(hagh%ERﬂCB‘EF it Lﬂrﬁd‘fﬁsth@ﬁ{?@rtapéré Ogéf p &t
Concgnt r atWHﬂGw p&iRCBE ré’a’t‘fﬁéhlf’ﬁnaﬂr@ é/@é’stedliolddﬂbm@omédibdvét% (Rhokphate ouffer gi ve a
resi due purifie i 0

di chl ororreatzﬁﬁ‘hwi%t Dyes,AdgRd gn ¥8]qu ewl% gf@ %m'b&gig?gf‘t}%cﬁ'" ¥ acuo gave
t he 15ft l e mmqamﬁnqm.m%@mbm@\Bgm chﬂrﬁ&mmﬁpa@&d@d@leﬁme( N&#pSOu. The
fol | ow ng %@%g@gg ﬁcﬁbe%t ggéipojr;ﬁénqn 20 Re R BRALE Ghith WdsHutided MP

03/ 024439 '
Biotage. Elution with 150:8:1 dichloromethane:EtOH:ammonia followed by solvent

evaporation in vacuo gave the title compound (0.138g). LCMS RT = 2.87min, ES+ve
598 (MH)".

20
iii)_ N-Cyclohexyl-N'-{3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]lethyl}amino)hexylloxy}ethoxy)methyllphenyllurea triacetate
A solution of N-cyclohexyl-N'-[3-({2-[(6-{[(2R)-2-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-
2-hydroxyethyllamino}hexyl)oxylethoxy}methyl)phenyllurea

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 (3x10ml) to give a residue which was
purified by Biotage. Elution 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:



Example 7 4-f(1

R) - 2- ({6-f 2- (Benzyl oxy) et hoxvl hexyl } am no) - 1- hydr oxyet hyl | - 2-

(hydr oxymeotegloqabenol acetate. LCMS RT = 2.47 m n, EStve 2C8/GB®RIp+H40 5
Exanple 8 4-f

(2-{f6-({(2R) - 2- Hvdr oxv- 2-f 4- hvdr oxv- 3- (hydr oxynet hyl ) phenyl | et hvl } am no) -
hexyl | oxy} et hoxy) nmet hyl | benzenesul fonam de. LCMS RT = 2.18 mn, EStve 497
(MH) +. 10 Exanmple 9 4-{(1

R) - 1- Hydr oxy-2-f (6-{2-f (4-i odobenzyl ) oxyl et hoxy} hexyl ) am nol et hyl } - 2-
(hydr oxynet hyl ) phenol acetate. LCMS RT = 2.64 mn, EStve 544 (WMH)+. 15
Exanmpl e 10 3-f (2-{f 6-({(2R)-2-Hvdroxv-2-f4-hvdroxv-3 (hydrox

rynet hyl ) f@mple &t hvl } am no) hexyl | oxy} et hoxy) met hyl | benzenesul f onani de

acetate 20 ['()REZ-&{B‘_}{[QI(Bé_r@%&iﬂoxﬂhexy}amino)-1-hydroxyethyl]-2_— _
N bi s{f 2- ( rinet hyl siTyl) et hoxyl met hy enzenesul fonam de A sol ution of
= : RS AP dam de (670ng) in DVF (20m ) under nitrogen

was treat qq;msmsgdwﬁhr‘gswedﬂg((Mng 60%in oil) and the m xture was
stirred at 20for 15 mn. The m xture was then treated with 2 25

(tri net hyl si |yl ) et hoxynmet hyl chloride (1.27ml) and the m xture was stirred
at 20 for gygdmple Bhosphate buffer solution (50m, pH6.5) was added and the
m xture V\/a's—e$<pt_récted with EtOAc. The extract was washed with water, dried
(Na2SO4) aph24ee{(9R)-2aRdrexyPR@ryHeky-3-(hysr@gyroethg phiend]ethyllesii}e. The

resi due rij |ed omato raph n flash silica gel (40nmm di aneter
col um) . \AMM t haimie! “3:7) gave the title 30 conpound

(985ng) . LIANBSRIT = 2388¥1mnh':3|+ve|4%7 ®MF.2- ({6-f(5R) -5-(2
2- D st hyl - 4H 1. 3- benzodi oxi n- 6-yl ) - 2- oxo- 1, 3- oxazol i di n- 3-
yl I hexyl }oxy) et hoxyl nethyl}-N, N-bis{f 2

Example 9

4-{(1R)-1-Hydroxy-2-[(6-{2-[(4-iodobenzyl)oxy]ethoxylhexyl)aminojethyl}-2-
(hydroxymethyl)phenol acetate.
LCMS RT = 2.64 min, ES+ve 544 (MH)".

' Example 10
3-[(2-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyl]ethyllamino)hexylJoxylethoxy)methyl]
benzenesulfonamide acetate

20

i) 3-(Hydroxymethyl)-N,N-bis{[2-(trimethylsilyl)ethoxylmethyl}benzenesulfonamide
A solution of 3-(hydroxymethyl)benzenesulfonamide (670mg) in DMF (20ml) under

nitrogen was treated with sodium hydride (315mg, 60% in oil) and the mixture was
stirred at 20° for 15 min. The mixture was then treated with 2-

25 (trimethylsilyl)ethoxymethyl 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,SO,) and the solvent evaporated
in vacuo to give a residue. The residue was purified by chromatography on flash silica
gel (40mm diameter column). Elution with EtOAc-cyclohexane (3:7) gave the title

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-
vllhexylloxy)ethoxy]methyl}-N,N-bis{[2-
(trimethylsilyl)ethoxy]methyl}benzenesulfonamide




(trimethyl silyl)ethoxyl nethyl } benzenesul f onam de WO 03/ 024439

PCT/ GB02/ 04140 57 A solution of 3-(hydroxynethyl)-N, N-bis{[2-

(trinmet hyweiopbded hoxy] net hyl } benzenesul f onami de (512ny) iPeTONGS2(04130) under
nitrogen was treated with sodi um hydride (1.295g, 60%in oil) and the

m xture was stirred at 20 for 30 mn. A solution of

2-({6-[(5R)-5-(2, 2-di met hyl -4H 1, 3- benzodi oxi n-6-yl)-2-0x0-1,3 5

oxazol i di n- 3-yl ] hexyl }oxy) et hyl net hanesul fonate (359ng) in DMV (1 m) was
added and the mixture was stirred at 2 for 18 h. Phosphate buffer
solution (25nml, pHG6. 5) was added and the m xture was extracted with Et QAc.
The extract was wash dried (Na2SO4) and the sol vent

evapor at ed® Belutieeef - wdr@metayw é‘s’?"d’l?é[ The residue was purified by

chr omat ogrgpfstngliyHehs .slb{ @er&eheéﬁemdbm@wpmﬁm Inl) Upldéf higBgewi th 10
Et QAc- cycl ohexa)q y() : JZy] hw % the title co J 400ng X ,LCVMB RT
= 4. 43 ~niwes ireatgd with sodlum hydnde (1 295q, 60% in oil) and them ure was stirred at 20

?O( { gt L ( |6| fg%é%@m ? s(o?ut%nlalf o tzﬁz lagrmﬁmadwmuan@ovdﬁn-ayl)lw&o -1,3-
X X X ITE
(tr T Kyl WF%O%@M H&Wﬁm} w&{&wﬁm%@%ﬁ@e% %@F a(f’T‘BWaéfadded and

3-{[2-({6- thé%}tué W gindirge bbyior 4%1P30§ﬁ1&1@§l!msaluﬁorvdz}3rr2 #He06) ek
oxazol i di n- 3-yl ] hexyl } oxy) et hoxé{m&t h

(trimet hyl2ddeyiand tospuretas1exs %%Wéé&l %‘halF\nh%%xt%?’%\dﬁwa?'P?dm@ Vs )

under ni trQgRAMNaYRS,) tah@&{e%wﬁ @véb@fraiéc’ﬁlnu)%&é togvdy residuenothatresiddeway) and
the m xture heated to 70 20 f ure was cool ed_to 20.and

phosphat e Mified py §6‘1°UﬁtQ9‘iaRr‘2’5?'f‘l flasB ﬁ@cgpel\,@gmnhdﬂgater TR XEIUHQD Wity

extrfgt ed pidAr-&hExanehg:3¢Heha sl ) gavettle tibie2&aBdurandodme). LERISRTE 4.43
evaporated in vacuo to give the title conmpound (400ng). LCVS RT = 3.6 mn.

iv) 3-f(2-P#6- ({(2R) - 2- Hydr oxy- 2- f 4- hydr oxy- 3 25
(hydr oxynet hyl ) phenyl | et hyl } am no) hexyl | oxy} et hoxy) nmet hyl |
benzenesul f onam de acet at e A soI t| o1n3 Of

3- ({2-[(6-1)

hydr oxyet hﬁld}% 0
(trimethylsiTyl) et onam de (1 70ng) in acetic acid
(8myd and &imeihylah gNayIdesr 6 h. The mixture was cool ed

to 20 and ARgussi Meal{[z &weamrsa(tzezidmﬂathwaum 3-bBEzdoRix-BLyIG-2vB®- 18 | fied by
preparat| Vc?xa-lz_lc;hcc:jln g—yl]hexyl}oxy)etﬂoxy]methyl} N,N-bis{[2-
(trimethylsilyl)ethoxy]methyl}benzenesulfonamide (200mg) in THF (10ml) under nitrogen
was treated with potassium trimethylsilanolate (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,SO,) 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)phenyllethyllamino)hexyljoxy}lethoxy)methyi]

benzenesulfonamide acetate

A solution of 3-({2-[(6-{[(2R)-2-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-
hydroxyethyllJamino}hexyl)oxy]ethoxy}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



di chl or onet hane- Et OH 0. 880 ammoni a (25:8:1) gave the free base (35ng). This
was WO 03/024439 PCT/ GB02/ 04140 58 dissolved in acetic acid (2nl) and the
sol vent eweponated in vacuo to give the title conpound (20mypBRo2LONE RT =
2.13 mn, ES +ve 497 (MH)+ Exanple 11 5 2-(Hydroxvnethyl)-4-((1

R) - 1- hvdr oxy-2-0-(2-{f (1 R)-1-phenyl et hyl | oxy} et hoxy) -

hexyl | am no} et hyl ) phenol acetate. LCMS RT = 2.55 mn, ES+ve 432 (M) +
Exanple 12 10 2-(Hydroxvnethyl)-4-((1 R)-1-hvdroxy-2-{f6-(2-{f(1

S) - 1- phenyl et hyl | oxy} et hoxy) - hexyl | amggo} et hyl ) phenol acetate. LCMS RT =
2.45 mn, ES+ve 432 (MH)+. Exanple 13 15 4-{(1

R) -2-f(6 4- Chl or oben oxyl et hox hexvl nol dr ox hyl } - 2-
(hydroxynﬁ?ﬁﬂﬂ")e AR A 'Cz?&@tz(é[@ ”)é ‘Fk‘lg eyagef tﬁH]r‘F V%Q\}%gwg%‘% X }454
(M) +.  Exaumigdeind 44006y)2 LOMSIRDeVI®S hiin, JESH+de( 497 (MH)"

R) - 1- hvdr oxy- 2-f(6-{2-f(4- met hyl benzyl ) oxyl -

et hoxy} hexyl ) am nol et hyI }phenol acetate. LCMS RT = 2.56 mn, ESt+tve 432

(M) +. Ex@aEphoh 15 25 4-{(1

R) - 2- %(6 {2-

(hydroxymetr¥ A :
VH) +, 49Q166<M’Qthno}eE}vaBﬁérﬁnl é@et&@ 2 (Hydroxvrret hyI) 4- ((1

R) - 1- hvdr ox ﬁ d’} étrl et hyl ) benzyl | -
oxy} et hoxﬁ%é {a?rl(sﬁ B¢ Ry T8 ‘Jm&'%acet ate LCMB RT = 2.60 nin, ESt+ve 486
(MH)+. Exanple 17 WO 03/024439 PCT/ GB02/ 04140 59

Example 12

10 2-(Hydroxymethyl)-4-((1R)-1-hydroxy-2-{[6-(2-{[(1S)-1-phenylethylloxy}ethoxy)-
hexyllamino}ethyl)phenol acetate.
LCMS RT = 2.45 min, ES+ve 432 (MH)".

Example 13

15 4-{(1R)-2-[(6-{2-[(4-Chlorobenzyl)oxy]ethoxythexyl)amino]-1-hydroxyethyl}-2-
(hydroxymethyl)phenol acetate.
LCMS RT = 2.61 min, ES+ve 452 (MH)", 454 (MH)".

Example 14
20 2-(Hydroxymethyl)-4-{(1R)-1-hydroxy-2-[(6-{2-[(4-methylbenzyl)oxy]-

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

Example 15

25 4-{(1R)-2-[(6-{2-[(2,4-Dichlorobenzyl)oxylethoxythexyl)aminol-1-hydroxyethyi}-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-(trifluoromethyl\benzyl]-
oxyl}ethoxy)hexyllamino}ethyl)phenol acetate
LCMS RT = 2.60 min, ES+ve 486 (MH)".

Example 17



4-{(1

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

(hydr oxymeoteglo}qabenol acetate. LCMS RT = 2.31 mn, EStve #84/GBURIp+H40 5

Exanple 18 N-{3-f

(2-{f6-({(2R) - 2- Hvdr oxv- 2-f 4- hydr oxv- 3- (hydr oxynet hyl ) phenyi | et hyl } -

am no) hexyl | oxy} et hoxy) net hyl | phenyl }urea acetate. LCM5S RT = 2.30 m n,

EStve 476 (WMH)+. 10 Exanple 19 N-{3-f

(2-{f6-({(2R)-2-Hvdroxv-2-f4-hydroxv- 359

(hydr oxynet hyl ) phenyl | et hyl } am no) hexyl | oxv} et hoxy) net hyl | phenyl }- 4-

(met hyl sul fonyl ) benzenesul f onam de acetate. LCVMS RT = 2.54 mn, ES+ve 451
MH) +. 1Y -FExRppHydXy8-{8£4-[(3-hydroxybenzyl)oxylethoxythexyl)aminolethyl}-2-

(2-{f6-({(2R).-2- I—Ivt roxy- %-fé-ap dr oxv- 3- (hydr oxynet hyl ) phenyl | et hyl } -

am no) hex henyl }rret hanesul f onam de acetate. LCMS RT =

2.42 mn, EMSKRTA2.301inESDE BdaMil)e 21 Synt hesi s of

N(3-{f({3-f(2-{f6-({(2R)-2-hydroxv-2-f4-hydroxv-3-(hydroxynet hyl) -

phenyl | et hé/l } am no) hexyl | oxy} et hoxy) net hyl | phenyl } am no) car bonyl | am no} phen

yl ) py®?i di Exampte $&rboxami de 25 i) 2-{(3-Ni trophenyl) et hoxy} et hanol

Et hyl ene glysab-(l67({(RRYP-Hydireky R/ i BidPoxiM=(Hy8RSIeth@SoHehodtryl-at 00 under

nitrogen with sodju drid 60% di spersjon in mneral oil, 1.85g) and
the nixt urdmiBelerdioxgtiosgmethyishenyipeB acatate, ' 1\ o de (5.00g) was added

L9 UUCIIL_y

and t he mpaMsRTWag.30anineBES+we £ MHf. 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 OAc (2x150m ). The conbi ned organic |ayer was
washtd wi tExamiedd (2x200m ) and dried (Na2SO4). Sol vent evaporation in
vacuo gaveyigsfosi bay -RHLdred-Py Biotage. Elution with Et OAc- PE
(1:1 then . 0 evaporation i acyo gave the title
conpound ({gdraxynethy)oheny) amino)hgxylloxyaiexy)reByindepMi-4- \\o 03/ 024439

PCT/ GB02/ Ogedf¥Isulfonyl)benzenesulfonamide acetate.

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

15

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

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

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

phenyllethyllamino)hexylloxylethoxy)methyllphenyllamino)carbonyllamino}phenyl)pyridi

ne-3-carboxamide

25 i) 2-{(3-Nitrophenyl)methoxy}ethanol
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,SO,). Solvent evaporation in
vacuo gave a residue that was purified by Biotage. Elution with EtOAc-PE (1:1 then
2:1) followed by solvent evaporation in vacuo gave the title compound (16.34g) HPLC
RT = 1.554min. TSP+ve 215 (MNH,)".



60 ii) 1-[(2-[(6-Bronmohexyl)oxylethoxy)nethyll-3-nitrobenzene

2-{(3-N trophenyl) net hoxy}et hanol (6.50g), 1, 6-dibronohexane (24.2g) and

t et r abut yWermoni4agm br om de (0.21g) were stirred under nitPegaBAN4RA0 and
treated with 5 50% v sodi um hydroxide (1 On). The m xture was stirred
vigorously for 19 h before water (150m ) was added. The product was
extracted with dichl oronethane (3x801 ) and the conbined organic | ayer was
dried (Na2SO4). Solvent evaporation in vacuo gave a residue that was
purified by Biotage. Elution with PE-EggAc (1:0 then 3:1) followed by

sol vent evaporation in vacuo gave the title conpound (8.12g). HPLC RT =
3.238min. 10 iii)

(5R)-5-(2, 2-Di net hvl - 4H 1, 3- benzodi oxi n-6-vl ) -3-{6-[2-{(3-nitrophenyl)-

met hoxy} etlg? X | 1 A soI ution of

(5R) - 5- ( 2,"2-dRetRHETS LA 66 ' 13- oxazol i di n-2-one (4. 40Q)
i n anhydr (ﬂaﬁ{SMﬂ%p@@SMethm}ethw (—:(I 509);Ier6 dlbrton'mg\emrmt(%agwmm sodi um

pydri de (GOt RthPBALM tgreT&c{é 126 Abretrea bnf4HirGHRf dt 26° MdatiEy wih T e

for 40 mn

[ (6-10 ormr@%/w/y@aw@thydw)dﬁﬂ ém)] The mixtuispeas difed vigorgusly for1Pvbefore or ) was
added ﬁvét@reﬁ%rﬁ Wa8 adibiéd.r o6k plodd&ivitis ektrBcte® ViR I@Jfbmcﬁ‘or’ﬁ%ﬁﬁé (Fdbmb- 5,

100m ) and wat er Om) were added r}g@%é@ extract.ed with Et QAc
(4x100n ) .2nfie e%n%argaakcé%)ﬁf &Vaﬁéyéﬁ? Y?P%HO&”’ VaPARF) and
dried (N??ﬁ@éwue TH&QM@leUﬁﬂgd mafsuofé@er ﬁl‘lmmdnth m@amknlmm then &: 1a)fcrllewedb9 g hgt
was uri ut i on - owe
vt eRlieRYevRaRaRT iqb gtk Hetre b gird e, fobi SHPLE R $2apfin 10 Y

3.75t0n, ES +ve 529 (MH)+. iv)

5R) - 3-{6-
(25 %)enzf)dl@ Sh 12200 8

(5R) - 5- ( 2,methpxethg OETUIN-g:aNg- 6-y| ) - 3-{6-[2-{(3-ni tro-
phgmélt &Etm%g&&\tmw de}méthﬁ maamelnﬂcbdioﬂna% 1,8-0%88)idinrR- &té}%o@%ﬂ?)gﬂ )
an a over m
O R e LA TR e DL A B o .
evapth at i afispensisrainLmingay 6il, t1tm493@nd tHel reixtucerptoteddol 40 610g) A st/ &T-§2-3. 25
mn, ES +v
N-[ 3- ({2- ([feeérf’%ﬁ’&%"(’ﬂg%ﬁ’)me WR-HirPRengeng (8 120 I PMFL10mD) was added - oxazo
| i di n-3- yaﬂdhbezw%imﬁlere(ﬂuekgffrﬁ@'t%lyl Phosohatel butfer (o2l 6,6¢ 100sHEand Wateea A
sol uti on qfoomi) were added and the product extracted wnth EtOAc (4x100m| The combmed
5R) - 3- 8 I h h
(5R)-3-{6- o[rgaEc(? éygrrgvgsowaseh@é v?ntrrr1E vE/atg?( 1e(EOrr(1)IX gnéld (}NaZSé)?) %’he sgf\alentywa
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)".

afi met hyl - 4H 1, 3-

iv) (5R)-3-{6-[2-{(3-Aminophenyl)methoxy}ethoxylhexyl}-5-(2,2-dimethyl-4H-1,3-
25 benzodioxin-6-yl)-1,3-oxazolidin-2-one
A solution of (5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-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) N-[3-({2-({6-[(5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-0x0-1,3-0xazolidin-3-

yllhexylloxy)ethoxytmethyl)phenyl]-N'-(3-nitrophenyl)urea

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




35 1, 3-benzodi oxi n-6-yl)-1, 3-oxazol i di n-2-one (1.00g) in anhydrous

di chl oronet hane (15ml) WO 03/024439 PCT/ GB02/ 04140 61 was treated under
nitrogen WO 0200448% t h 3- ni trophenyl isocyanate (0.43g) andPCR&BRAI4DE
stirred for 4 h. Isopropanol (20nl) was added and the m xture stirred for
17 h before the solvent was renoved in vacuo to give a residue that was
purified by Biotage. Elution wth dichloronethane- Et O4 ammoni a (325:8:1)
foll owed by sol vent evaporation in 5 vacuo gave the title conmpound (1.13g).
LCVM5 RT = 3.85 min, ES +ve 663 (MH)+. gMi)

N- (3- Am nophenyl )-N -[3-({2-({6-[(5R) -5-(2, 2-di net hvl - 4H 1, 3- benzodi oxi n- 6-
yl)-2- oxo-1 3-oxazolidin-3-vllhexvl}oxy)ethoxy}nethyl)phenyllurea A

sol uti on Gfas treated under nitrogen at 20° with 3-nitrophenyl isocyanate (0.43g) and the mixture

3-({2- 2-di | - -b 1, QX 0
Oxhzol 1 i (HI9e0 T Rk, BRI E FEIY Wes rdscareils PN Srseon riibePielnda
(0.9769g) isohMeEnOias febRivie)l imvatubttagive @I2sitije mwaydurﬁ@drmtEMagaeEluporat | num

i d 0. d hed
ox! heE§ m%g%cﬁn&fom%bﬂa%ng:é;&a %%5%332’%1 fo'uéﬁéoesly &mémaba&ﬁ%q?ﬁ%?g g\ga)s e

LCVB RT = \@cu@gﬁvmtheey;ewrep%@f((lm% L@MS/RT)r 3\5?@1"? ESHeQe3- (M1 (5R) - 5- (2
2- Di net hyl -4H 1, 3- benzodi oxi n-6-vl ) -2-o0xo0- 1, 3-

A WAL N | TR SRREmY AT} B8 RARRY 80! - Pheny!

N- (3-am nng@%}loXazthlh&ﬁllhélelo&y]e(@@m@,gﬁem|m31ahvI 4H- 1, 3- benzodi oxi n-

6-yl)-2- I I t

(0 2bg) © e BT B R GRS 2 e R

ni cot® noy| oxahblisiri- &l—ellnw@t}wbﬂtmxyaaemoqr@eglj Naf?dmtrﬁ@werwaeaéO 9769)reEQRr 5.5

h. Sat. O@bMﬂ‘éﬁbﬁ?R&’gﬁ‘rﬁ%@Q&H dregbr(amoer an@fﬂ@aae @0dod)1er PROGHEL was
di chl or ane

extracted nic .layer was

dried (Na2Bwyre wag fitered dupyah el hie V‘(}tﬁcﬁ}QHt Oé‘fe\?ée‘éaghoé@'ioau’é that was

purified bycgbEavétheltitio Bombbindliod3gpr LOMBIRINE 3RA8GAR, ES$:+@e 633 IMHYhen 0: 1),
then MeOH 25 EtOQAc (1:50), followed by solvent evaporation in vacuo gave
the title conmpound (0 2099) LCVS RT 3.54 mn, ES +tve 738 (MH) +. viii)
N- (349 ({ viih NAH{B BH ) 2D iDhetie : t2oo{0q1.8- vyl ) - 2-

Bﬁgggrglg;Pé/)!%&ml@?%!;@l%'}?)ﬁqfé@l\&h)@ ?ﬁgqf&@ﬁ iR %"b}oﬁ d?ﬁ)ﬁ HeADYdVrigieno} -
N-{3 [ ({[ 33-térRoxgmiide (5R) - 5- ( 2, 2- di met hyl - 4H 1, 3- benzodi oxi n-6-yl ) -2-o0xo0-1, 3
§O|Utl n of N- §3 -aminophenyl)-N'-[3-({2 (I{6 [(5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-

? gsf,olj: ggn6 -yl) -2 oxo- oxaonc)ilﬁ%h)S)l])F\eiyl}ox etr?oe)r/}me)(hyjl)pﬁclany?]}ucrgg ?C? E@/g))m S)W'lldn e] phenyl
20 (4mi) 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,SO,) 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-
hydroxyethyllamino}hexyl)oxylethoxy)methyllphenyllamino)carbonyl]amino}-

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-ylJhexyl}oxy)ethoxy}methyl)phenyllamino}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 (0.209g) in anhydrous THE (1 Orl) was treated under nitrogen
at 20 with potassiumtrinethylsilanolate (0.217g). The m xture was heated
to 65 forwd.03/0m435 before cooling to roomtenperature. Phespraaoe/ooudf er (pH
6.5, 25m) was added and WO 03/024439 PCT/ GB02/ 04140 62 the product
extracted with Et OAc (3x20nml). Sol vent evaporation in vacuo gave a residue
that was purified by SPE. Elution wth dichl oronet hane- Et OH ammoni a
(100:8:1 then 50:8:1) followed by sol vent evaporation in vacuo gave the
title compound (0.109g). LCM5 RT = 2.8 mn, ES +ve 712 (M) +. 5 iXx)
N(3-FF({3-[(2-{f6-({(2R) - 2- Hydr oxy- 2- 14- hvdr oxv- 3- ( hydr oxynet hyl ) phenyl | -
et hyl } am no) hexyl | oxy} et hoxv) net hyl | phenyl } am no) car bonyl | am no} phenyl ) - pyr
i di ne- 3- D88 kradled QlitHBtOAC @x20ml). Solvent evaporation in vacuo gave a

N-(3- 3- -2-

Stttk e A R

phenyl ) py (il 0:8d-tBerc50:BaX folfdwled bYsd0& evaporatiet invacd gavedhe Jitlaeampeundr (2 )

was heat egg 1&)?9 68 A\ RIL 58E mid s +Vé<§.+5g\/| MRS cool ed to roomtenperature
re

before co at ing In vacuo to | eave sidue that was purified by
Bi ot dge. Elution with dichloronethane- Et OH ammonia (25:8:1) followed by

sol vent e\f@ﬁ@wn{@mtm NORYD- %@Mﬁ w&rb@-i@wammwﬂm)mer@&9g) LCVB RT =
I

2.02 mn S Fve
N-cycl ohe@m\d@gﬂn@hewﬂom

(hydr oxyn&jamdx)aﬁményl | et hyI } am no) hexvl | oxv} et hoxv) net hyl | benzenesul f onam d

20
St et oneag St by SRS RBE R Bl Blodnsonionin -2
3-(ct0or oshyldfccxwthylhmmm}hexwa)omemzxym@)h)'ﬁnhbMl}amlr@b@mfwmm@}z0rrfL) under
ni trogen egym%ﬁdl E-é@z%a“r‘ﬁoﬁ‘%iﬂ Pﬁ?‘é@eﬁ@‘aaé (i) §§m~bté\@ﬂnl§ has 'ﬁbétbblre was

stirred at vent’ was eva orate in vacuo and.t
resi due wde 66f oademing The E["NWFEEW?’@(ROQ@N%HQW&’W”M@%{F&%WW@F'%’”( 50m )
and ext racjgo V¥ lkhvéh %?du(e?tPi&QﬁH]s)punTé@ by Bwﬁgm@ut@ntwmdnsmmmtmneed

g gla 333)4) ﬁ%%ﬂ;lt &%mségl@v(‘éghﬂﬁ}{oﬁgge&bé sgllggfnt\(/q%%#&ra ion ;% vacuo gave t%e tt/l‘ compound
N- Cyth ohexydmpdutblyal08eg) meChnd Rberzemin ESoner 7@dMH)".

Example 22
Synthesis of N-cyclohexyl-3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyllethyl}amino)hexylloxylethoxy)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 0° was treated with cyclohexylamine (3.63ml) 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 (3x50ml). 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 hydrochloric 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



30 A solution of 3-[(cycl ohexyl am no)sul fonyl]benzoic acid (2.25g) in THE
(100m ) under nitrogen at O was treated dropwi se with 1 M borane- THF

sol uti on WwB33824389 . The nmixture was stirred at 0 for O0.5PoTaRI2ZONEN at 20
for 72 h. The m xture was cooled to 0 and MeOH (20m ) was added dropw se.
The m xture was stirred for 15 mn and then 2N hydrochloric acid (50m)
was added and the m xture was allowed to warmto 20. 35 The bul k of the
organi ¢ solvents were renoved by evaporation in vacuo and the residual WO
03/ 024439 PCT/ GB02/ 04140 63 aqueous plase was extracted with Et OAc
(2x40mL). The conbined extracts were dried (Na2SO4) and the sol vent
evaporated in vacuo. The residue was purified by SPE on alum na (10g,

activat ed,aqoesdtid phase Waacdxtrastad hjth EROAE l(momnt rrhye:aﬁbmed rdxaaaaarelream‘ed (1: 20)

gave the tjtl 1.9

T N ovdNare PR M SRl Skt pd eeha. Tod torRlhy s T EpRSREI: ny 1 -
benzenesuldluniagi( tig, Acthalted, neutradf Brockmann 1). Elution with MeOH-dichloromethane
N-cyclohe | %4&])& + (30nt)
under ni trgzgigéwtﬂ%?ééggﬁb%;%?%ggﬁi%mdr| deg?gg'% [ sper Si on I'n m ner al
oil, 910 311 mg) and the mixture stirred at 20 for 0.5 h.

2-(Tri net h@lpwymbm@g%u@_ﬂmetmé 120 ickdin iR @ﬁd and the mixture
was stlrre or urt her at osphat e er solution (pH 6.5,
50m) and re added and the m xture was extracted with Et OAc
(2x50ntl) . A b@uﬁcﬁfﬁflNleyd:lcmeb(ylﬁmdmymeuvalsﬂrmdemwlfommmde (1.724d)@®DMF and dried

éD’a P e e e e T s e L i
| t1 80 corrp?du my) @hd Seryixture Sivsdrat 29 Bor 93nh .n2-(Fnethisihd)gthoxmrathyl qh{p;lde

2- ({6-[( 5 n‘g dded and the mlxture was stirred for a further 2 h at 20°. Phosphate
2- Di net hyI 44 )%%asb%nzeoc? di P

oxi n - OXO- -oxazol i di n- 3-
yl | hexyl } &@ﬁpéﬁcﬁytronrfewﬁa%é@m')r?e)'rﬁ%/\v%tea@om')gflﬁfatapeﬁp #d the mixture was
ES? 5- (2, trdteatwin! Etdhic 1—2)&0'&1?)”22@ d¥ibine-axtrhctsd webe Qva(sjhedhwnh water ( )
ydr oxyet | ichlo an 14ml
under  ni t(gﬁﬁ(b‘iﬁg%/ %dr\ﬁgs(Nﬁ)%g‘S &%%‘*V&P?@gﬁ? @n%cg? ﬁ?‘fea?r{%sé u(edv a@ﬁ%
fol | thved kpurifiew b dasscHroroatpbraphi onistiea §&l. Elution. withhEtOMCR (7 \vgase dhd rred at
0 for 0.5 bg i ) was then added.
The m xturte/e\;\ac/rag597 )%%1 ?P@ vmmt:@sggfd %rg%et %%27 §'@8ﬂﬂ)) and the organic
extract dried (Na2SO4). The sol vent was
iv) 2-({6-[(5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxo-1,3-oxazolidin-3-
yllhexylloxy)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 treated 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 (30ml) was then added. The mixture was extracted with

25 dichloromethane (30ml) and the organic extract dried (Na,SO,). The solvent was
evaporated in vacuo to give the title 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)-2-0xo-1,3-
30 oxazolidin-3-yl]hexylloxy)ethoxy}methyl)-N-({2-(trimethylsily)ethoxy}methyl)-

benzenesulfonamide

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 oil, 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-oxo-1,3-



evaporated in vacuo to give the title conmpound (240ng). LCVMS RT = 3.22m n,
ES +tve 472 (MH)+. v)

N- Cvcl ohewol03@2448®- ({6- 1( 5R) - 5- (2, 2-di net hyl - 4H 1, 3- benzo@COXIBV2O4MD ) - 2- 0X0
-1,3- 30

oxazol i di n-3-yl | hexyl }oxy) et hoxy}methyl)-N-({2-(trinmethylsilyl)ethoxy}nmethy
| )- benzenesul fonam de A sol ution of

N-cycl ohexyl - 3- (hydroxymet hyl ) -N-({2-(tri methyl silyl)ethoxy}-

met hyl ) benzenesul f onam de (508ng) in Digg (8m ) under nitrogen at 20 was
treated w th sodium hydride (60% di spersion in mneral oil, 58ng) and the
m xture was stirred sol utjon ,

2- ({ 6- [ ( 5F*agoldin- %yﬂh%{}w)etﬁﬂmetﬁa’ﬁéHMﬁt%&‘loﬂmé) {n BMB (2o wes 2dgesl 8% 024439
PCT/ GB0O2/ Qﬂéﬁﬁxtu.@%wﬁmhlaﬂuzo&far 720, heposphateybueiensdiutivnt(piases ubimpnaide (400mg)

in DMF (2mL dded a m Xt ure vvass irred 72h
Phosphat e %%}P'f @B"@dﬂ"ﬂ? Iagﬂect %’P‘F %egﬂnxtywys Rl %W'g} E%@gm&e&geéﬂm and
t hte m E(tZ ug\gammr?&tmgﬁmsa (\gkofid)‘mlﬁdaé? é'“gm?‘) anc;i” the sawtehwxapom maabes WIT:] h
wat er X rie e sol ven r e
resi ddie wad'eyEsidpe @’&sw qda%«ﬁaéﬁﬁgm%gefamy%ﬂ &??cg"@%" t%ﬁéK%REWI

Et OAc- PE ((114)@)avéyﬂh\éenﬂbfaembb&:bcﬁ(saomgpum(s?moﬂ@mnhmR?é MM n, ES +ve

793 (VH) +.
N-Q/clohexyl 3f(2f(6{[(2R) 2- (2, 2-di net hyl - 4H-13benzod|oxm6y|) 2-
I |

hydr oxyet hy|

(trimethyl npound was
prepared H | xii). LCMVB
RT =@ 58

N Cyc ohe 3- (hydroxynet hyl) 15

phenyl | et h e}tgm@amewvv%mp@f%@m H@Pﬁ%fﬁﬁé‘ﬁ@é%@aw’%ﬁﬁ?ﬁ"dé mBuUNd with

(2E) - but -giignedivid RT a3 s8rhid; &3 +0e 790 @iHYN of o
N-cycl ohexyl -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 hyl ] -N-({[2-(tri net hyI silyl)-

et hyl ] oxy}viigN cdh@n Ieﬁ’-l bf({{2R)¥P-thgdroR dnoxw8dbydrox Oml) and wat er
(10m} 20 y i
sol vent w

Or) and tmu_r_@m&_)purl f| ed by preparat| ve TLC Elution w th
di chl or ome BaNforFdde nfémws [({sz’@ {gzﬁz) -2gRPirhBRyL412¢, EFO0hidARBY))-2-Thi s was
di ssol ved rlmrc]j . C?ﬁ Iﬁ m anl X thox meth []-N-({[2-(trimethylsilyl
ydroxyethyl]a mo}hexy )o y]e y) y] ({[2-( ylsilyl)-
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 in 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 (5ml) and treated with
a solution of fumaric acid (20mg) in EtOH (5ml). The solvent was evaporated in vacuo

25 to give the title compound (216mg). LCMS RT = 2.70min, ES +ve 579 (MH)".

Example 23
Synthesis of N-{3-[(2-{[6-({{2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)-

phenyllethyl}amino)hexylloxylethoxy)methyllphenyl}-3-
30 [{(phenylsulfonyl)aminolbenzamide compound with (2E)-but-2-enedioic acid (2:1)

i) N-[3-({2-({6-[(5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxo-1,3-oxazolidin-3-
yllhexylloxy)ethoxyimethyl)phenyl]-3-nitrobenzamide




a solution of fumaric acid (20ng) in EtOH (5ml). The sol vent was evapor at ed
In vacuo 25 to give the title conmpound (216ng). LCMS RT = 2. 70m n, ES +ve
579 (VH) WO oBoatapd e 23 Synt hesi s of PCT/GB02/04140
N-{3-f(2-{f6-({(2R)-2-hydroxy-2-[4-hvdroxv-3-(hydroxynet hyl) -

phenyl | et hyl } am no) hexyl | oxy} et hoxy) net hyl | phenyl } -3- 30

f (phenyl sul f onyl ) am nol benzam de conpound with (2E)-but-2-enedioic acid
(2:1) 1)

Nf3-({2-({6-T(5R) -5-(2, 2- D net hyl - 4H ¥53- benzodi oxi n- 6-yl ) - 2- oxo- 1, 3- oxazo
l'i di n-3- yll hexyl}oxy)ethoxv}nethyl)phenyll-3-nitrobenzam de WO 03/ 024439
PCT/ GB02/ 04140 65 A solution of

S, EI— R)l- g é 6-A aomﬁcﬂreefa(akmwﬂ@ms)mmbm]w»mhwnqutmmekyw (2,2 indethyl- hgm )
, e 0

under nit r‘ﬁ_ggﬁog nzggPX'nast)éd$3 %X%%@adhq%?o% Q@Eﬁm | @B"@é’%gﬂ ‘;‘15041 t he

m xt ure wasasstréated it 8-ritoobengoy! C'Z|06d61(813€09) aed)tﬂlﬁmnyrezwaeeﬁrrmdeat%f feri on

(1oonl ) weg %d%%@ s34 Hﬁsaeaﬂsbefétarssluw&m%o tv(ia%%to%@d\élhd Ifhéiﬂn&mremaet hane
(2x50nﬂ e combi ned extracts were r|e he sol vent

evapoPat e BAACIRE NS, d'WOF@maHB@XEQ?')pJWfWW'W @‘R@%tﬁ We&?\?’dﬁ?&@‘@g?gﬁhy on
SI lica ge|andﬁhétsbﬂéntvévbborﬁte@%vﬁ’&lo( Zrnk)regavewbd purifiedlby faeppound (2. 11 g).

|
5 A no- N8B PEY Bl 8o SN Wi HOCRE @9 aavp s omesHar) - 2- oxo- 1
, 3- oxazol @di1g). 3L GMBHEX 3} ixyin ﬁ&@w@%wm’) phenyl | benzam de A sol ution of
N-[3-({2-({6-[(5R) -5-(2, 2-di et hyl - 4H 1, 3- benzodi oxi n-6-yl) - 2- oxo- 1, 3-
oxazol i din-3-yl ] hex | } oxy) et hox rret hyI )phen |']-3-nitrobenzam de (2.11g) in
Et OAt0 ( 30BYAR = IHPA({O(8R : a-fpepzasioxt]-av)2ee¥ookidde (100nm) .

After 1. 250@23@.55 I BB YN burptisfuecel i te and the filtrate

evaporated. i n 3\7‘_{391({6 P €. @% q@?gﬁ%’? g Qd?)o_SX(Srg?s-yl)- -oxo-ﬁg—- -

3. 49ni n, E?SSC?JVEOFB&@“

2I IDihnret |hV|O)élzblildl@mebmetﬂo@}mbh@pmtgﬂ-B rBtrcubeazaxhldéi(213g)l in EtOAC e 20

5L i no. S O COA ML Moog ks BUS Wodir S (BAMAF: ARGV O€ 200
, 3 okazol |tdemn|8tu5d \}/mmgdred)bhygmhmkty}amettmﬁI)rpﬂeeavypqrb@dzaMa@@ tQEO@rﬂ;:ﬁ in

ridine o] _t esul fonyl chl oride
(p)(; 045nﬂ)(émda eg?n(?)g gééed) gém%‘??rriﬁﬁ d%%”?%?b%%\ﬁﬁsﬁ SO)CGI um |

bi car bonat e sol utlon 30n1 vvas added and the
di chl or oneiti A2 o-(ZEDirge :

yI]hexyl}oxv)ethoxv}methvl)phenvl] 3- [(phenvlsulfonyl)ammo] 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-ylJhexyl}oxy)ethoxy}methyl)phenyllbenzamide (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,SQO,) and the solvent evaporated in vacuo. The residue was purified by flash
chromatography on silica gel. Elution with EtOAc-dichloromethane (1:1) gave the title
compound (155mg). LCMS RT = 3.72min, ES +ve 758 (MH)".

mxture was extracted with
X -0x0-1,3-oxazolidin-3-

iv) N-{3-[(2-[(6-{[(2R)-2-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-hydroxyethyl]-

30 amino}hexyl)oxylethoxy)methyllphenyl}-3-[(phenylsulfonyl)amino]lbenzamide
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)phenyl]-
35 ethyllamino)hexylloxylethoxy)methyllphenyl}-3-[(phenylsulfonyl)amino]-benzamide

compound with (2E)-but-2-enedioic acid (2:1)




25 dried (Na2SO4) and the sol vent evaporated in vacuo. The residue was
purified by flash chromatography on silica gel. Elution with

Et OAc- di cwbasozmEshane (1:1) gave the title conpound (155®gX/GROCNB4RT =
3.72m n, ES +ve 758 (MH)+. iv)

N{3-[(2-[(6-{[(2R)-2-(2, 2-Di net hvl -4H 1, 3- benzodi oxi n-6-vl ) - 2- hydr oxyet hyl
| - 30

am no} hexyl ) oxyl et hoxy) net hyl | phenyl } - 3-[ (phenyl sul f onyl ) am nol benzam de
The title compound was prepared by a prggcedure simlar to that described in
Exanple |Ixii). LCM5S RT = 2.96mn, ES +ve 732 (MH)+. v)
N-{3-[(2-{[6-({(2R)-2- Hydr oxy- 2-[ 4- hydr oxy- 3- (hydr oxynet hyl ) phenyl | 35

et gyl }am ﬁn)d\tgﬁexdohtpwb@wmmemdw 4 proeayiir sinifaf fhtaaydesotibeniyIExampleol - benza
m de conpoun 1 E cid (2:1) WO 03/024439

PCT/ GB02/ 072¥4b %gj?ﬁff %1 kfﬁ iigerrgvc?ﬂéng?(wg@ ‘prepared by a procedure sinmilar
to that described in Exanple 22vii). LCMS RT = 2.71 min, ES +ve 692 (M) +.
Exanpl e 24 hesi s of

44( 1R) - ' 3f(23d|hydr0|mdazof21b|||

yl met Pyl ) aPXEESk ! z4rY a AR A .

(hydr oxy mejimgt Blpen R €th6iy|3éxyjlt)am|no) 1- hydrogethy” -2- _
(5?)0 3-f 6- 2 ikt Ip’he;'\(g?lac% Ir ¢ hn%) azof 2, 1-blfl, 3l thiazol - 6-yl net hyl ) am nol
phenyl } met hyl ) oxyl et hoxy) hexyl | - 5- (2, 2- di net hyl - 4H 1, 3- benzodi oxi n-6-yl)-1,

6-

31t h| azlol

3- oxazoli |
(5R)1 3 (6 ?*45‘%’2{@qgl'.f.f.??.i‘%?ﬂb’“%ﬂ'daz r?1 b‘%?ﬁﬁ%‘}'r@'mmhvg—?%a di met hyl -
AH 118- be nphetybrethyliox » neth

2, 3- d| hydr&a%,;jﬁ,;giogel b] [ 1 3] t hi azol e- 6- car boxal dehyde (62ng)
(V\D94/10 78) I'n dichlo g] r? ﬂ Sreat gﬁ\g& nj. en wth
sodi um t H%é@‘f’ﬁ@(}/"%é?bﬁ&f@ﬁ ﬁ@ 8eRRe YQWBtth Pxyyeipoxyinexy}-pee.2 t The
i >O<It UL e WasH ﬂ@lbé?ﬁoalﬁxﬁﬁ Phosmxatslidnt-bes (2Z00md) aod 2(aﬁdhﬁycﬁoirrﬁd)mopz has added
and the m xture. act Et I iC
extracts t 15]&1&]28%- 'R%r ?C#H‘ﬁ‘at(%%g) %42@ gg'%éjr'% |§8ﬁ1|8ﬂ12b§§1cbnﬂ¥\93§‘| ve a
resi e wneatéd wader pitrogen aith lsydlSPErlaEtWMthudtId\e (B4On1g) modretirtesinat 20° f0r
di chl orone ne-.Et (40 title
Corrpound (ﬂsgw Sk rﬁgvéeo\%ﬁé@@df%@to g &\&E@tetblﬁﬁgr sfo?tﬁén pljlé 5%5%5@
R -2-{f6- (@ddep:anﬂ(tlze suwrnms(ﬁxm@taémta E{Of¢ ﬁx39m!)h|Ta2&Pmeyﬁ PEIAMNA ) ani nol -
extracts were dried (Na,SO,) and the solvent evaporated in vacuo to give a residue
which was purified by SPE. Elution with dichloromethane, dichloromethane-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-yImethyl)amino]-
phenylimethoxylethoxy)hexyllamino}-1-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)ethanol

25 The title compound was prepared by a procedure similar to that described in Example
21viii) . LCMS RT = 2.46min, ES +ve 611 (MH)".

iii) 4-[(1R)-2-({6-[2-({3-[(2,3-Dihydroimidazo[2,1-b][1,3]thiazol-6-yimethyl)amino]-
benzylloxy)ethoxylhexyllamino)-1-hydroxyethyl]-2-(hydroxymethyl)phenol 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)".




phenyl } met hoxyl et hoxy) hexyl | am no} - 1- (2, 2- di net hyl - 4H 1, 3- benzodi oxi n- 6-yl)
ethanol 25 The title conpound was prepared by a procedure simlar to that
defsz:ri bedwporsxaspl e 2l viii). LCMS RT = 2.46mn, ES +ve 6PTT(CHAdRA414Di i)
4-f(1

R)-2-({6-f2-({3-f(2, 3-D hydroi m dazof 2, 1- bl f|, 31t hi azol - 6-yl net hyl ) am nol -
benzyl } oxy) et hoxyl hexyl } am no) - | - hydr oxyet hyl | - 2- (hydr oxynet hyl ) phenol
acetate (1:2) 30 The title conpound was prepared by a procedure simlar to
that described in Exanple 22vii). LCMg7RT = 2.25mn, ES +ve 571 (MH)+. WO
03/ 024439 PCT/ GB02/ 04140 67 Exanple 25 Synthesis of

N-cycl opropvl -3' -f(2-{f6-({(2R)-2-hydroxy-2-f4-hydroxy-3-(hydroxy-

met hyl ) phepwdmdtd byl } ami no) hexyl | oxy} et hoxy)methyll -1, 1' - bi phenyl - 2-sul f onam
i de acetate R) - 5-

2- Di met hy| 24
di oxabor ol mathy

stirred m of

(5R)-5-(2, %tggnglgret hyl - 4H 1, 3- benzodi oxi n-6-yl)-3-{6-[2-{(3-

[ _odop‘fnenyl ) met hoxy} et hoxy] hexyl } -1, 3- oxazol i di n- 2 one (1.39),

bi s(pi nacq TEE 5230 PRetAd- 4601 84@hzodkWiR8 1) . 8N6aR] AU, § 8-t6PshetAch § 3, 1' -

bi s(di phenyl'phosphi no errocepel di Qr opal I adi u Hconp ex wt
di chl oro -‘.’.; barola n' ~YU R YA Neing [ AOXYTHEX A. '-'m.-’. was heated at 90
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was pari f i(@c94lgy pBlassiageacerite (0. 629)\ﬂnﬂﬂi1 dret hyl et her- PE (4:1) gave the
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[ f
Cycl opr opyl:aniGeag) in BHIF ( Heitepen wis g opré)t?ﬂ%u%car

@l)aweerm'me@ végs; heales r o 'E‘ﬁ The mixture
2- br onobenggnesod P, ap;éﬁbcﬂhi&ﬁétdﬁ@()@m@@hd eRtrddtEd w25 FIOAC (BXB0mMNI Thegen.

T vacuo. | SHEeRetEra s vithener (At Aad (st 28y §PaierdB e B The ™
m'hx';] mg IesfS |O ?I?,@a eckiduedviitiewhs puefieddaiBiotdge.eBlution wille :ilethyTh@ﬁf-PEt(éﬂ %gialee was
(1 5am) B SOnPea Grath s RE ma oo BBhss FRERMT L' tnaer
nitrogen. The m xture was
i) 1,1-Dimethylethyl (2-bromophenyl)sulfonyl(cyclopropylicarbamate
Cyclopropylamine (1.7g) was added to a stirred solution of 2-bromobenzenesulfonyl
20 chloride (2.0g) in THF (25ml) 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 (1.53ml)
and 4-(dimethylamino)pyridine (90mg) with stirring under nitrogen. The mixture was
25 cooled to 0° and was treated with di-tert-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,SO,). The solvent was evaporated in vacuo and the residue was

recrystallised from cyclohexane (30ml) to give the title compound (2.00g). LCMS RT =
3.52min, ES +ve 393 (MNH,)", 395 (MNH,)".
30
iii) 1,1-Dimethylethyl cyclopropyK[3'-({2-({6-[(5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-
yl)-2-oxo0-1,3-oxazolidin-3-yllhexyl}oxy)ethoxylmethyl)-1,1'-biphenyl-2-
yllsulfonyl}carbamate
A stirred mixture of (5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-3-(6-{2-({[3-(4,4,5,5-
35 tetramethyl-1,3,2-dioxaborolan-2-yl)phenyllmethyl}oxy)ethoxy}hexyl)-1,3-oxazolidin-2-




25 cooled to O and was treated wth di-tert-butyl dicarbonate (2.4g). The
m xture was then stirred at 5 for 1 h and then washed with 1 N

hydr ochl owD®3azi4d (40m ), water (50nml) and was dried (NaP8@4B02/0kK0SsOl vent
was evaporated in vacuo and the residue was recrystallised from

cycl ohexane (30m ) to give the title conmpound (2.00g). LCMS RT = 3.52m n,
ES +ve 393 (MNH4)+, 395 (MNH4)+ 30 iii) 1 1-Dinethvlethyl

cycl opropyl {f3'-({2-({6-f(5R)-5-(2, 2-di net hyl -4H 1, 3- benzodi oxi n- 6-
yl)-2-o0xo0-1, 3-oxazol i di n-3-yl | hexyl } oxygget hoxy} met hyl ) -1, 1' - bi phenyl - 2-

yl I sul fonyl } carbamate A stirred m xture of

(5R)-5-(2, 2-di net hyl -4H 1, 3- benzodi oxi n-6-yl )-3-(6-{2-({[3-(4,4,5,5- 35
tetra met hyHe (420mg), 1,1 dlmethylethyl (2-bromophenyl)-sulfonyl(cyclopropyl)carbamate

1,3, 2-d | 2 2 WO
L5 29 o gl Al R\ B bR ey S et
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with [1,1 hosp rocene ropal | un( ] I')_(conpl ex

W|th |chlf6txt3ﬁ%vvﬁ§ﬁ@°|§d ZOfO@W&) WHHEW& m!)mné fH%f&Pé'&fOH%@@“t% effux for 18
h. The 5 rﬂlt*étb‘R/\%S‘@!%p&@l@lﬁdvé&loz@@we@lrbﬂﬂ@@lwmchhvagtp@ﬁﬁedﬂﬁmo)ag%nd filtered

t hrough ce S ev in v 0 to resi due

whi ch was %HV?WW‘HHS'BS'/W'EQ%?? (4%61}{9?}8%{1 ‘E‘W‘?ﬂ“@g b&%ER?Z[ 1) gave
the title 4:®5mmuEG 82Z2NYHCOOMS RT = 4. 15nmi n, ES - ve 822 (MHCO2)-. 10 iv)
N- Cvcl opropvl -3'-f(2-f(6-{[(2R)-2-(2, 2-di rrethvl 4H 1, 3- benzodi oxi n-6-yl ) - 2-
hydr oxyet hyl | am no} hexyl )oxyI et hoxy) methyl | -1, 1' - bi phenyl - 2 sul fonam de A
stirt@d miix} i3 2- dlmeth [-4H- 3 benzodioxin-6-yi

cycl opr opyhigkok
1, 3- benzo

1' - bi pheny‘f\St'r@%/fln]"zl{ﬁ?Pf)hﬁ’rd}rﬂﬁt?‘blﬁmvé’ctoﬁmﬂj? é?l ep@/
thrl rTrﬁte hxr/r: S| B@eﬁicﬁﬁcﬁqr(%?gmgc)xomsBk&?zohraugéﬂylmkw}omﬁtmg}mihymmlerbnpl@édy:;x for 2

X u I n i on
(pH6.5, 5 ’; Hﬂ'&iﬁ}éﬁé}b F @8 ha@feﬁés?@%&?tﬁﬂg%ﬁgﬁe gB mﬁgd organi c
extr&fts veom)wesHedted undenaflex for 2niThe mixiuzel wakigeaay ta?ef, poured m vent
evapor at edptﬁ%p?éﬁ DAl ok H?Hé?hanofar‘(&‘éﬁr*écf%ﬁw@%tgAce{gxé@M pi

El ution orone ammoni a ave t t|tIe
conpound (a®Riegd organic ENRGtETWere3vaRbef NwthE@tar\,(é BBt S0,) and the

solvent evaporated in vacuo to give a residue which was purified by Blotage. Elution

with dichloromethane-ethanol-ammonia (100:8:1) gave the title 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)-

phenyl]lethyl}amino)hexylloxy}ethoxy)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
Svynthesis of N-{3-[(2-{[6-({{2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl}-

phenyllethyl}lamino)hexylloxylethoxy)methyllphenyl}-N'-[3-(phenylethynyl)phenyllurea

30

i) N-[3-({2-({6-[(5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxo-1,3-oxazolidin-3-
yllhexyloxy)ethoxy}methyl)phenyl]-N'-(3-iodophenyl)urea
3-lodophenylisocyanate (500mg) was added to a solution of (5R)-3-{6-[2-{[(3-

35 aminophenyl)methyljJoxy}ethoxylhexyl}-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-1,3-




V)

N- Cvcl opropvl -3' -f(2-{f6-({(2R) - 2- hydroxv- 2-f 4- hydr oxv- 3- (hydr oxynet hyl ) -
phenyl | etWglopari4s®) hexvl | oxv} et hoxy) net hyl | -1, 1' - bi phenyl PETaLBROMEM de
acetate The title conpound was prepared by a procedure simlar to that
described in Exanple 25 Ixiii). LCM5S RT = 2. 75m n, ES +ve 613 (M) +.

Exanpl e 26 Synt hesi s of
N-{3-f(2-{f6-({(2R)-2-hydroxv-2-f4-hydroxv-3-(hydroxynet hyl) -

phenyl | et hyl } am no) hexvl | oxv} et hoxy) metgayl | phenyl }-N

3- (Phenyl et hynyl ) phenyl lu rea 30 i)

N-f3-({2-({6-f(5R)-5-(2, 2-di net hvl -4H 1, 3- benzodi oxi n-6-vl)-2-o0xo0-1, 3-0xazo

11 din-3- yddahen- mmmda@w} aehkibomaheryth hmifand the wkapbevgislivesat 20°

§5| odophenL}I ldle?r?l?ng nattor 5i(1 %og@pam%gml?was addét gr(\)cl ME'n?QtuPe wg sa}rred ng [2-{[(3

am nophenylghnethlelsolvert\yad dxappiatakiyl vacke (0% aresitueythatavesinaifiee by odi oxi n- 6-y

1)-1,3 WO 4 I

di chl orone ﬁ(agg E%ﬁnﬁ% %8'2\%%#?% 8?2‘3 @é?’%’gff"g’ Bﬂ%@ag@gy%&fﬂer n| trogen
for Sh. | sbpopal §I+V€TAMMH\)Vas added and the mi xture was stirred for 16h.
The sol vent was evaporated in vacuo to give a reS| due that was purified by

Eiroiagg 4E|I0u2thn|30dn{2 Wgé[(hQBEgt migcg-éEmé S %?—l 1%‘ %gnéorgi?oxm V2SS oxaéo?gln@-) LCVE

N- T 3- ({ 2- (yBekyioR)jefrokAmtlphedwliN 464 heByltnavitheniluréa y1 ) - 2- 0x0- 1, 3- 0xazo
idin-3 yET R 1) o8 heNSHTE B YRR b b BREBY pgys) phenyl 1o

N-[31Q{ 2- (%Z@'(dﬁﬂﬁ-yﬁhe(@l}mydmh@tmemu}pr_rzensll-bb(ﬁzbdomanuweg|(2,’»932n95>a@d1 3- 10

?égé% |) dia ”3(5‘% }gh ?F gﬁ’ﬁé@% BW(}SHF)W&Q t}e%@d‘%ftﬂ leop %/lregg%mﬁé‘}’drﬁl)’éﬁ@

di i sopr opy/iEega Wafi PRSSE mrqugéwriae SﬁPf“?rb@éﬁ ”Wés Cﬁa@%réa iqdigerJgm9Y ABA sol ut i on

for 5 mn. dléFﬂé}’BBl"s(tl(léﬁe %fhlr(ei}ééﬂﬁbhu (4%9%@’@%65@ bhi Heemixture was
phosphlne) aIIadlu red

under nitr '&?H upger. tr‘P Oﬁ%?ﬁb Pe'éﬁ'{‘} V\’/@fseVQQ%rﬁiﬁ'dz’a(f’ é(aleonaQF[acuo and 15
Et OAt5( 15 nmt):)ANe(SSrar)dm added: Topsupeataent sshition ivas colestertdridebe edvemtd t he

sol vent C
Bi ot age. \%5 8@%} ﬂ ‘)ﬁgu t%cdr.%kfze : Pes ég\ﬁ@mr %anoﬁle%nkgb t g@“ﬁ \_5(@(;1 ave t he
title conp@dnaon@m)etha_r@mrrwa:@% §3noave ts titlg éomazeu'(q\»ﬁ?-&mg)zoL
N-{3-f(2- TRP={d §5R h Bs (e 718 (MH)"
2-Di net hyl -4H 1, enzodi oxi n-6-yl)-2-hydroxyet hyl | -
20 iii) N-{3-[(2-[(6-{[(2R)-2-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-hydroxyethyl]-
amino}thexyl)oxylethoxy)methyllphenyl}-N'-[3-(phenylethynyl)phenyllurea
The title 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-(hydroxymethyl)phenyllethyl}-
amino)hexyl]oxylethoxy)methyllphenyl}-N'-[3-(phenylethynyl)phenyllurea
A solution of N-{3-[(2-[(6-{[(2R)-2-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-
hydroxyethylJamino}hexyl)oxylethoxy)methyl]lphenyl}-N'-[3-(phenylethynyl)-phenyljurea
(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



am no} hexyl ) oxyl et hoxy) met hyl | phenyl }- N -f 3- (phenyl et hynyl ) phenyl l urea The
title conpound was prepared by a procedure simlar to that described in
Exanpl e WBisp244BCVMS RT = 3. 35mi n, ES +ve 692 (IVH) +. 25 i PLT/GB02/04140
N-{3-f(2-{f6-({(2R)-2-Hydroxy-2-f4-hydroxy-3-(hydroxynet hyl ) phenyl | et hyl }-
am no) hexyl | oxy} et hoxy) met hyl | phenyl }-N -f 3-(phenyl et hynyl ) phenyl lurea A
solution of N-{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) nmet hyl ] phenyl }- N -[ 3- (phenyl et hynyl ) - ph
enylJurea (242ng) in MeOH (8ml) was | ggded under gravity onto an SCX
cartridge which had 30 been pre-conditioned with MeOH. Elution with MeCH

t hen ammoni a- MeOH (15: 100) gave a residue which was passed through an SCX
cartridge Baniprs2e7 i bed above two nore tines. The resulting residue was
purified |%Ita b én 1ammn|a(5081)
gave the t%@&@é#@e@i%%——\% » T 1T, 652 (MH)+. 35
WO 03/ 0244enpiEthyiaodickasloxyiihoxyimethykphey . -phenyllurea
N-{ 3- f(2 {do ﬁﬁ%ﬁﬁ@mtpg @@g @}ﬁea%ofcﬂa% g%xv 3- (hydroxynet hyl ) -

phenyl | e oxXy yl | phenyl }-N -f

3-(2- %henyl et hyl ) -phenyl lurea conmpound with (2E)-but-2-enedioic acid (3:2)
5 A sol utig8ol@fon of N-{3-[(2-{ 6 ((2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)-

ESIERCAs B A 0 TR R AT .
enyl ] ur ea (70mgnp)EtOH (ESEH wakTytijogeastet pderotPSh palediuny en adtiyedeuadhasabalim on

activated J??r?iéfo,ﬂ#er 2(r{9|g[~??uxtu'r%c \{v llfe &i%\%\;ﬂ cElitd"dn V{ﬁésél{/éﬁt%\fa%g)ahmlflmac' q

celite an ven or at e I N vacuo unmar

(6.2hY) weavapordtad lawdCLtmeFLE’@ark‘/:@ﬁ?td (\ﬁ&ngamcﬂdd@éand the selenbwes eyarpsatgd
resi due. THSabRMDYIR SSidieePlsialb ol Healdaitr(rot MHOH erohiyaie wéd | t et ed.
The f||trate was_evaporated in vacuo to |ve t he %Sctle CO un %:ﬂ@)
Levs  RT diltgregs i filteate wog eewr%tmymvacfe EQ Rt gﬁ%" f

cycl opent yRT 2-F 25mMibf 68 {4 859 (MH}1ydr oxy- 2- f 4- hvdr oxv- 3-

(hydroxynet hyl ) phenyl | et hyl } am no) hexvl | oxv} et hoxy) net hyl | phenyl car bamat e
acetate

15 Example 28
Svynthesis of cyclopentyl 3-[(2-{[6-({{2R)-2-hydroxy-2-[4-hydroxy-3-

(hydroxymethyl)phenyllethyllamino)hexylloxylethoxy)methyllphenylcarbamate acetate

i) Cyclopentyl 3-({2-({6-[(5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxo-1,3-

20 oxazolidin-3-yllhexyl}oxy)ethoxy}methyl)phenylcarbamate
A stirred solution of (5R)-3-{6-[2-{[(3-aminophenyl)methyl]oxy}ethoxy]-hexyl}-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;SO,) and the solvent
evaporated in vacuo to give a residue which was purified by Biotage. Elution with
dichloromethane-ethanol-ammonia (275:8:1) gave the title compound (100mg). LCMS
RT = 3.80min, ES +ve 611 (MH)".

30
i) Cyclopentyl 3-[(2-[(6-{[(2R)-2-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-
hydroxyethyllamino}hexyl)oxylethoxy)methyllphenylcarbamate

The title compound was prepared by a procedure similar to that described in Example
25iv). LCMS RT = 3.05min, ES +ve 585 (MH)".
35



1) Cyclopentyl 3-({2-({6-f(5R)-5-(2

2-di nmet hvl -4H 1, 3- benzodi oxi n-6-yl )-2-o0xo0-1,3 20

oxazol i diwo3d3pbd4bexyl } oxy) et hoxy} met hyl ) phenyl car banmat e AP€TiGBoR@4B0] Ut i on
of (5R)-3-{6-[2-{[(3-am nophenyl) net hyl ] oxy}et hoxy] - hexyl }-5-(2, 2-

di met hyl - 4H- 1, 3- benzodi oxi n-6-yl ) -1, 3-oxazol i di n-2-one (201 ng) and

di i sopropyl ethylam ne (0.54m ) in dichloronmethane (10m ) under nitrogen was
treated wth cyclopentychloroformate (0.348nml) and the m xture was stirred
at 20 for 51 h. Sat. 25 sodi um bi carbongte sol ution (20nl) was added and
the m xture was extracted with dichloronethane (3x20nml). The conbi ned
extracts were dried (Na2SO4) and the solvent evaporated in vacuo to give a

resi due whi ~2- [ELHWrdm-&t\dht/dfroxvmethyl)phenyl]-
dlchloroneah. - 8 itle conpound (100ny).
LCMB RT < opentyl 3-f(2-f(6-{f

(2R) - 2-( 2, H\edltleemhwbund-was spdparmjchya)monecﬁxglsymlar to that described in Example

hydr oxyet a X | e& | | phenyl carbanmate The title
conpound mmé(ssl)ppggg%ﬁ ?yaﬂ%xr%%eg%%g@ﬁ?‘l ar to that described in Exanple
25 |v5) LCMS RT = 3.05m n, ES +ve 585 (MH)+. 35 WD 03/024439 PCT/ GB02/ 04140

et hyl }am
conpound ARG D¢ '

I xiii). LCVB RT =.2.71m n, ES +ve 545 (MH)+. 5 Exarrple 29 SyntheS|s of
5-{3 -f(2-~?9~'2$——?%§%1e-?)-2- hvdr oxv- 2- f 4- hvdr oxv- 3 (hydr oxynmet hyl ) -

phen{0 | et hyl } am no) hexvl | oxv} et hoxy) nmet hyl | -

(15R§) ! gh]? gy* C5§{)35‘| {bw rmgn{g 4085, 1%1%%%\/!)091‘/]9%@9@5 4.9 118iphbnyl-3-

4- bi s( 1, 1-ybime .,_ ._;-.,_ £ rdimnethyl-41 be zdlo Ord)s1,.3-0xazolidin-2-one
yl) met hoxypgd M%HWMH }Na5p(e%a?edbyf@bﬁb)tédlﬂ'bﬁlmalar to that descrlbed in Example
, 3- benzodi oxin- 6 I%#)Fgl g gxazg « The title conmpound was prepared
by a procettie & 8§ Vsecr i'n Exanpl e
15

i) (1R)-2-{[6-(2-{[3'-{2,4-bis[(1,1-Dimethylethyl)oxylpyrimidin-5-yi}-1,1"-biphenyl-3-
vllmethoxyl}ethoxy)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
21viii). LCMS RT = 3.73min, ES +ve 756 (MH)".

20
iii) 5-{3'-[(2-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyl}-
amino)hexylloxylethoxy)methyl]-1,1'-biphenyl-3-yl}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)oxylethoxy}thexyl)amino]-ethyl}-2-

(hydroxymethyl)phenol acetate

30 i) 2-{(3-lodophenyl)methoxy}ethanol
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-Bromohexyl)oxylethoxy)methyl]-3-iodobenzene




25 iii). LCMB RT = 4.43mn, ES +ve 782 (M) +. 15 ii) (1 R-2-{f6-(2-{f3" -{2
4-bisf(1 1-D net hvl et hvl)oxyl pvri mdin-5-yl}-1,1"-bi phenyl -

yl | met hoxwypasloomyd hexyl | am no} - 1- (2. 2-di met hyl - 4H 1. 3- benPcdiGBR04BoY| ) et ha
nol The title conmpound was prepared by a procedure simlar to that
described in Exanple 2lviii). LCMS RT = 3.73mn, ES +ve 756 (MH)+. 20 iii)
5-{3"-f(2-{f6-({(2R) - 2- Hydr oxy- 2- [ 4- hvdr oxv- 3- (hydr oxynet hyl ) phenyl | et hyl } -
am no) hexvl | oxv}et hoxy)nethyl -1 1'-bi phenyl -3-yl}pyrimdine-2,4(1

H, 3H) -di one acetate The title conpoundonas prepared by a procedure simlar
to that described in Exanple |Ixiii)). LCMS RT = 2.57m n, ES +ve 604 (MH) +.
25 Exanple 30 Synthesis of 4-{(1

R) - 1- hvdr GKhét&/efc(oﬁvpbana (v3s iprshabanEya et @t kovilar fethal Jeveiived indxapiple 2-
(hydr oxyne Ga./' 1&3@1 JI.]. ‘g?%ate 30 i) 2-{(3-1odophenyl ) net hoxy}ethanol The
title con‘p% d ge rElbyaprocedure simlar to that described in
Exanple 21i). LCI\/IS RT = 2 84mn, ES +ve 296 (M\H4)+ ii)

1-f(2- f(6I . . - ‘ B&ophBnd] 3/ 024439
PCT/ GB02/ 04146 ' ‘ el i Dby a procedure siml ar
to that d h RT = 4.12nmin. iii)

(SR) - 5- (2, hditiselohy ouﬁb"w%s%réiﬁﬂ?&%) 95id&e&1r}é|s)m|%7{@thﬁede[sfcﬁbéd)iﬂm%lé) S
met hoxy} et hova he v#% é oxa rq %Mg e The title conpound was prepared
by a procedlibel§ F 387 Ra Jé(E@P in Exanple 21 iii). LCMS RT =

3.87mn, ES +ve 610 (M) + iv) (1

R -1-(2,2-D _enzyl)oxyl
10 ethoxv}H : y a
procddure Mm@mcn bed in Exarrpl e 2| vi i |) LCIVS RT = 3.07nin,

oxVvl qt hoxv} hexyl ) am nol et hyl } -

ES +ve 584Tr(é@')e ﬁ ; ared b rocedure similar to that described in Example
R) - 1- Hydrox f 5 ? Ip(r)e o{) y?g P 2
21viii). L MS RT = 07m|n ES +vé 584

v) 4-{(1R)-1-Hydroxy-2-[(6-{2-[(3-iodobenzyl)oxy]ethoxy}thexyl)aminolethyl}-2-
15 (hydroxymethyl)phenol acetate The title 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-(hydroxymethyl)phenyl]-
20 ethyllamino)hexylloxylethoxy)methyl]-1,1'-biphenyl-3-ol acetate

i) (5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-y1)-3-{6-[2-{[(3'-hydroxy-1,1'-biphenyl-3-
ymethylloxy}ethoxylhexyl}-1,3-oxazolidin-2-one
A stirred mixture of (6R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yi)-3-{6-[2-{[(3-

25 iodophenyl)methyl]oxy}ethoxylhexyl}-1,3-oxazolidin-2-one (300mg), 3-
hydroxyphenylboronic acid (102mg), tripotassium phosphate (417mg) and
dichlorobis(triphenylphosphine)palladium(ll) (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 title 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 aminothexyloxylethoxy)methyl]-1,1'-biphenyl-3-ol




15 (hydroxynet hyl ) phenol acetate The title conpound was prepared by a
procedure simlar to that described in Exanple 1xiii). LCVMS RT = 2.73m n,
ES -ve 5MR0(doru3EXanpl e 31 Synt hesi s of PCT/GB02/04140

3 -f(2-{f6-({(2R) - 2- hvdr oxv- 2-f 4- hvdr oxv- 3- ( hydr oxynet hyl ) phenyl | - 20

et hyl } am no) hexyl | oxy} et hoxv) methvl | -1, 1' - bi phenyl -3-0l acetate i)
(5R)-5-(2

2-Di met hvl - 4H 1, 3- benzodi oxi n-6-yl)-3-{6-f2-{f (3" -hvdroxv-1, 1' - bi phenyl -

yl )methvl| oxy}ethoxvl hexvl}-1, 3-oxazgl id i 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- 25

i odophenyl ) net hyl ] oxy} et hoxy] hexyl }- 1, 3- oxazol i di n-2-one (300ny), 3-

hydr oxypherngl tb/@rcaﬁip@umwas prcRarag)hy 4 piopeduas similar fortbatdeatibdddi Bxgnplend

di chl or Obln?(SJ& ‘f‘ﬁ%@ph h| n gl Iﬁ%ﬂ' )LI ) (100ng) in dinmethoxynet hane
(10m) -n eflux for 4 h. The nixture was
cooled to 20 and dil uted vmth vvater (50m). The m xture was extracted with

Et CAc (2x Lx '@}5{ %Qﬁﬁgnﬂ'é‘ﬂ”%@gr (50nm) and
dried (m%ﬁmm%— z aﬁ)o gave a resldue which was

purifhed 18 3-ghacgltgave the title conpound

(130 ) - Lﬂ!ﬁ tBtom uMWb@ re%gr cécMNé"éDrrhlar tdthat described in Example
3 -f(2-f(6- 25&(@ {i], benzodl oxi n-6-yl)-2-hydroxyet hyl | -
35 ami no} hediy & il ”i’f@t r*rfe phenyl 3-0l WD 03/ 024439
PCT/ GB02/ 04140 73 The title corrpound was prepared by a procedure simlar
}flghat e oRSnd BdmEPWEre Fhihrkh himibafiS RT = 2.99mi n, ES +ve 550 (M +.
3'-f{@-{f6- ({(2R) - 2- Hvdr oxy- 2- f 4- hvdr oxv- 3- (hydr oxynet hyl ) phenyl | et hyl } -
am no) hexvl | oxv}et hoxy) met hyl | -1, 1' - bi phenyl - 3-0l acetate The title
conmpound viEX@nMi&3dred by a procedure simlar to that described in Exanple
Ixi1i). LGMEs.Bihyphenfii-(B1(ESe-tNeRELBydrdkd-2-14 FnrokpBl owi ng exanpl es wer e
prepared s

6- ({(2R) - rjhmdrng\fmgtfwi) 2Ny e?h%areninp he'§<l_v c?ivFetthng?mgtWI p)h'e'r\\I\I/Iijrg’é fodigrel |

(hydr oxynﬁlamsmheingd) hﬁﬁ rgs -}\amam()\hexvl | oxv} et hoxy) met hyl | phenyl } ur ea
acet%e LCMS RT =3.00 min, ES +ve 580 (IVH)+.

Example 33
N-{3-[(2-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-

(hydroxymethyl)phenyllethyl}amino)hexylloxylethoxy)methyllphenyl}-N'-(3-

methylphenyl)urea 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)phenyllethyl}amino)hexylloxy}ethoxy)methyllphenyl}-N'-[3-
25 (trifluoromethyl)phenyljurea acetate

LCMS RT = 2.91min, ES +ve 620 (MH)".

Example 35
N-(3,5-Dichlorophenyl)-N'-{2-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-

30 (hydroxymethyl)phenyllethyl}amino)hexylloxylethoxy)methyllphenyllurea acetate
LCMS RT =3.19 min, ES +ve 620, 622, 623 (MH)".

Example 36



15 Exanple 33 N-{3-f (2-{f6-({(2R) -2-Hvdroxy- 2-f4-hvdroxv- 3-

(hydr oxynet hyl ) phenyl | et hyl } am no) hexvl | oxv} et hoxy) net hyl | phenyl }- N - ( 3-
met hyl phewolopoeaad acetate 20 LCVMS RT =2.73 min, ES +ve 56@CTMHB02/0414EXaND| €
34 N-{3-f (2-{f6-({(2R)-2-Hvdroxy-2-f4-hvdroxv-3-

(hydr oxynet hyl ) phenyl | et hyl } am no) hexvl | oxv} et hoxy) net hyl | phenyl }-N -f 3-
25 (trifluoronethyl)phenyllurea acetate LCMS RT = 2.91 mn, ES +ve 620
(MH) +. Exanple 35 N-(3

5-Di chl orophenyl )-N -{2-f(2-{f6-({(2R) -73- hvdr oxv- 2-f 4- hvdr oxv-3 30
(hydroxynet hyl ) phenyl | et hyl } am no) hexvl | oxv} et hoxy) net hyl | phenyl }urea
acetate LCVMS RT =3.19 min, ES +ve 620, 622, 623 (MWH)+. Exanple 36 WO

Rﬂ gZé{]ll?ﬁ NAELERRBRAHR AR -(34¢2-([6-({(2R)- 22 hydroxy-2-[4- thmXV—:ﬁ v .
phen vdr oxy-,3-

(hydroxy@ﬁﬁ}%@@mgmwm#@%m%l }urea

acetate LQWS RT =B0DhinyES, +e$586y88H@GH) 588 (MH) +. 5 Exanple 37 N-{3-f

(2-{[6-({(2R) - 2- Hvdr oxv- 2-[ 4- hydr oxv- 3- ( hydr oxynet hyl ) phenyl | -

et hyl }am no) hexvl | oxv}et hoxv) met hvl | phenvl } - N - (3-1 odophenyl )urea acetate

LCVB RT Bamplerdh, ES +ve 677 (MH)+. 10 Exanple 38 4-{(1 R -2-[(6-{2-f

(8- Am nobq{il;a/[& Q[EYQQREQ@%EF@(&YJ-%%gd%&ﬂlmgm@xﬁrﬂétﬁ%})s@gh}m-ié3 .
= + +.
(Exgn{)f)éy glgethvl}ameno)1exy|]g>?v?etﬁoxewmethvﬂphenyl}-N - -{gdgbhenyl)ur\ég acetate(l'_\é_lQ/lS RT

N-{3-[ (2- {#H11 I BS-2e@7dr(mky™ 2- [ 4- hvdr oxv- 3- (hydr oxynet hyl ) phenyl | et hyl } -
am no) hexyl | oxy} et hoxv) net hvl | phenvl } pyri di ne- 3- carboxam de acetate

10 Example 38
4-{(1R)-2-[(6-{2-[(3-Aminobenzyl)oxylethoxy}hexyl)amino]-1-hydroxyethyl}-2-
(hydroxymethyl)phenol acetate
LCMS RT =4.32 min, ES +ve 433 (MH)".

15 Example 39
N-{3-[(2-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyl}-
amino)hexylloxylethoxy)methyl]phenyli}pyridine-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-(hydroxymethyl)phenyllethyl}-

amino)hexylloxylethoxy)methyllphenylithiophene-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)phenyl]ethyl}-
amino)hexyl]oxylethoxy)methyllphenylibenzamide 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)-

phenyllethyllamino)hexylloxylethoxy)methyllphenyllbenzamide acetate
LCMS RT = 2.70 min, ES +ve 656 (MH)"

35 Example 43



LCMS RT =2.31 mn, ES +ve 538 (M) +. 20 Exanple 40
N-{3-((2-{f6-({(2R)-2-Hydroxy-2-f4-hvdroxv-3-(hydroxynet hyl ) phenyl | et hyl } -
am no) hexwbloonydes hoxv) net hvl | phenvl } t hi ophene- 2- car boxaniPde/GRoeatde LCVS
RT =2.69 min, ES +ve 543 (WVH) +. 25 Exanple 41 N-{3-f
(2-{(6-({(2R) - 2- Hvdr oxv- 2-[ 4- hvdr oxv- 3- (hvd roxynet hyl ) phenyi | et hyl }-
am no) hexvl | oxv} et hoxy) net hyl | phenvl } benzam de acetate LCMS RT = 2. 72m n,
ES +ve 537 (MH)+. 30 Exanple 42 3-(Benzoyl ami no)-N-{3-f
(2-{[6-({(2R) - 2- hvdr oxv- 2-[ 4- hydr oxv- 3-7shydr oxynet hyl ) -
phenyl | et hyl } am no) hexvl | oxv} et hoxy) met hyl | phenyl } benzam de acetate LCMS RT
= 2.70 mn, ES +ve 656 (MH)+ 35 Exanple 43 WD 03/024439 PCT/ GB02/ 04140 75
(I\f{g 3(1‘2 y 6N-{3-[({3-I(M6-({(2R)—2—Hvdroxv-2r-1[4-wdroxvg-(hvdroxvmethvl)Dhenvllethvl}-l ethyl]

4( 2- - (. R) - 2- Hvdr oxy-2-£4- hvdr oxvs 3- benyl | et hyl } -
am no) hexﬁiﬁéﬁ&ﬁ%—&#@?ﬁﬁiﬁw it 60 i oed | ophene- 2-
car boxam dmrzm@tidecade®& RT =2. 74 mn, ES +ve 662 (MH)+. 5 Exanple 44

N{3-f ({3 = ' 62 (MH)*

(2-{f6-({ (32‘%\{'§§Tw2d?%>’?\'/": ES e N -r3- (hydr oxymet hyl ) phenyl I et hyl } -

ani nd hexyl | oxv} et hoxy) net hyl | phenyl } ani no) car bonyl | phenyl } ni cot i nani de

acetate |Ib@mdk 44V5 RT = 2.51 mn, ES +ve 657 (MH)+. Exanple 45 N-(3-{f
- hyl )

3-f (2-{70: - 2- Hdr oxv- 2- f 4- d
giri no) gexM@f %@%@%}%?%ﬂf% e S RO e
benzenesul dmina)niegd] ok et/ BheTivi] ) Nigotinamidemnadetatd 6

(1:2)
10 LCMS RT = 2.51min, ES +ve 657 (MH)".

ho

Example 45
N-(3-{[({3-](2-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyl}-
amino)hexylloxylethoxy)methyl]phenyl}amino)carbonyllamino}phenyl)-

15 benzenesulfonamide
LCMS RT = 2.80min, ES +ve 707 (MH)".

Example 46
4-[(1R)-2-({6-[2-(1,1'-Biphenyl-2-ylmethoxy)ethoxylhexyl}lamino)-1-hydroxyethyl]-2-

20 (hydroxymethyl)phenol 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)methoxylethoxy}-
25 hexyl)amino]ethyl}-2-(hydroxymethyl)phenol acetate

LCMS RT = 2.79min, ES +ve 524 (MH)".

Example 48

4-{(1R)-2-[(6-{2-[(3-Bromobenzyl)oxylethoxy}hexyl)aminol-1-hydroxyethyl}-2-
30 (hydroxymethyl)phenol acetate

LCMS RT = 2.68min, ES +ve 498 (MH)".

Example 49
2-(Hydroxymethyl)-4-{(1R)-1-hydroxy-2-[(6-{2-[(3-phenoxybenzyl)oxy]ethoxy}-

35 hexyl)aminolethyllphenol acetate




440 R -2-({6-f2-(1

1' - Bi phenyl - 2- yl met hoxy) et hoxyl hexyl } am no) - 1- hydr oxyet hyl | -2- 20

(hydr oxymeoteglo)}4abenol acetate LCMS RT = 2. 77mi n, ES +ve 49¢T(ABdpa4140 Exanpl e
47 4-{(1 R)-1-Hydroxv-2-f (6-{2-f

(4' - et hoxy-1, 1' - bi phenyl - 2-yl ) met hoxyl et hoxy}- 25

hexyl ) am nol et hyl } - 2- (hydr oxynet hyl ) phenol acetate LCMS RT = 2.79m n, ES
+tve 524 (WMH) +. Exanple 48 4-{(1 R -2-f (6-{2-f

(3- Bronobenzyl ) oxyl et hoxy} hexyl ) am nol <§- hyd roxyethyl }-2- 30

(hydr oxynet hyl ) phenol acetate LCMS RT = 2.68m n, ES +ve 498 (MH)+. Exanple
49 2- (Hydroxynethyl)-4-{(1

R) - 1- hvdr om& RT(H6288mid, Ephersroyivenzy! ) oxyl et hoxy} - 35

hexyl ) am nol et hyl } phenol acetate WD 03/ 024439 PCT/ GB02/04140 76 LCVS RT =
2.85mn, ES +ve 510 (MH)+. Exanple 50 4-{(1 R)-1-Hydroxv-2-f
(6-{2-1(4-Bwathipbx§enzyl ) oxyl et hoxy} hexyl )am nol et hyl }-2- 5

(hydr oxynet. _phenol. . LGS Fvdodd i BSi-Eye AoV bxanple 51
5-{3-f(2-{ D) PR o R e Dydrotfbellbihoxditn éo?m’s ?} Shenyl | et hyl } -
10 an® no) HbxgroxyimethWipharel) net hyl | phenyl } pyri ni di ne- 2. 4-di ol acetate LCVMS RT
= 2.19 m n,cNESRIVE238%niAMS $ve 4BxavRl'e 52 4-{(1 R -2-f(6-{2-1(2

5- Di chl orobenzyl ) oxyl et hoxy} hexyl ) am nol - 1- hydr oxvet hvl }-2- 15

(hydr oxynet hyl ) phenol acetate LCM5S RT = 2.86m n, ES +ve 486 (M) +, 488

M)+ Bxmapige 58 4-{(1 R)-2-f(6-{2-1(3
?h%fﬁicy' s QIREL D I\ RBDS. (hedBMIh VI BhEM ety 20
10 amino)hexylloxylethoxy)methyllphenyl}pyrimidine-2,4-diol acetate
LCMS RT = 2.19 min, ES +ve 528 (MH)".

Example 52

4-{(1R)-2-[(6-{2-[(2,5-Dichlorobenzyl)oxylethoxy}hexyl)amino]-1-hydroxyethyl}-2-
15 (hydroxymethyl)phenol acetate

LCMS RT = 2.86min, ES +ve 486 (MH)+, 488 (MH)".

Example §3
4-{(1R)-2-[(6-{2-[(3,5-Dimethylbenzyl)oxylethoxylhexyl)aminol-1-hydroxyethyl}-2-

20 (hydroxymethyl)phenol acetate
LCMS RT = 2.76min, ES +ve 446 (MH)+.

Example 54
4-((1R)-2-{[6-(2-{[2-Fluoro-6-(triflucromethyl)benzylloxy}ethoxy)hexyl]amino}-1-

25 hydroxyethyl)-2-(hydroxymethyl)phenol
LCMS RT = 2.65min, ES +ve 504 (MH)+.

Example 55
2-(Hydroxymethyl)-4-((1R)-1-hydroxy-2-{[6-(2-{[3-(trifluoromethoxy)benzyl]-

30 oxvylethoxy)hexyllamino}ethylphenol acetate
LCMS RT = 2.89min, ES +ve 502 (MH)".

Example 56
2-(Hydroxymethyl)-4-{(1R)-1-hydroxy-2-[(6-{2-[(2-methyl-1,1'-biphenyl|-3-

35 v)methoxylethoxy}hexyllaminolethyl}phenol




LCMS RT = 2. 76m n, ES +ve 446 (MH)+. Exanple 54 4-((1

R)-2-{f6-(2-{f2-Fluoro-6-(trifluoronethyl)benzyll oxy}ethoxy)hexyl|am no}-1-

25 hydr oxwetobwt43®- ( hydr oxynet hyl ) phenol LCVS RT = 2. 65m RCTEB020€14804

(MH) +. Exanple 55 2-(Hydroxynethyl)-4-((1 R)-1-hyd

roxy-2-{f6-(2-{f3-(trifluoronethoxy)benzyll- 30

oxy} et hoxy) hexyl | am no} et hyl ) phenol acetate LCMS RT = 2.89m n, ES +ve 502

(MH) +. Exanple 56 2-(Hvdroxvnethvl)-4-{(1

R) - 1- hvdr oxv-2-f (6-{2-f(2-nethyl - 1. 1' - ppphenyl - 3- 35 r|

met hoxyl et hoxy} hexyl ) am nol et hyl } phenol WD 03/ 024439 PCT/ GB02/ 04140 77

LCMBS RT = 2.89mi n, ES +ve 508 (MH)+. Exanple 57 3-f(2

3- Di hydr oi i M8 RIf 2 2Bokiin, [ES3HidHa8zMH)6- yI net hyl ) ami nol - N-{3-f (2-{f6- ({(2R) -2
5

hydr oxy- 2- [ 4- hvdr oxv- 3- ( hvdr oxynet hvl ) phenyl | et hyl } am no) hexyl | oxy} et hoxy) -
met hyl | phdisdn}dbe bz am de acetate (1:3) LCMS RT = 2.43 mn, ES +ve 690 (IVH) +.
Exarnpl e 583_@%@39.5 drgﬁﬁdszofz% b1, §m( éio?B)w%etHv|«7arﬁ.95wN§3J‘r(é {I‘wd(zm?» (hyd

r oxymnet hyl enyrl ern

ani noY hex IYdax A 8ei) R, 3By | ) benzani de
LCVB RT = rﬂet&le?ﬁlleﬁél}d%‘ﬁza“mzieﬁazatawjzm Ldih@Rm 2. 59 mith (EB We G4ABMH)".

(2-{f6-({( - roxv-2-f4-hvdroxy- 3- (hydroxynet hyl ) phenyl | et hyl} 15

am no) hexvl | oxv} et hoxy) met hyl | phenvl } am no) car bonvl | am no} phenyl )t hi ophene-
2- car boxa&&mlé_&ﬂs RT = 2.80 mn, ES +ve 677 (M) +. Exarrpl e 60 20

N- (11" - Bi pie K A { { I, p (@l @xXy- 3-
(hydroxy 3 i’ érgx 4§] erB 5&{ Ty 41 Jurea LCMS
RT =3020 rgfr_L_E\S_\ﬂm}ﬁMﬂ%tm/ﬂDhe JL}amlno)caronvl]ammo}phenvl)benzamlde

LCMS RT = 2.80 min, ES +ve 671 (MH)".

Example 59
N-(3-{[({3-[(2-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyl}-
15 amino)hexylloxylethoxy)methyllphenyllamino)carbonyllamino}phenyl)thiophene-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}lamino)hexylloxytethoxy)methyllphenyliurea
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)phenyllethyllamino)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)phenyllethyl}amino)-
hexylloxylethoxy)methyl]-N-methylbenzenesulfonamide compound with (2E)-but-2-

enedioic acid (2:1)
LCMS RT = 2.25min, ES +ve 511 (MH)".




Exanpl e 61 25

N- ( 3- Am nophenyl )-N -{3-f(2-{f6-({(2R) - 2- hvdr oxy- 2-f 4- hvdr oxv- 3- ( hydr oxy-
met hyl ) phwoyBloatby | } am no) hexvl | oxv} et hoxy) met hyl | phenyl } ecesxGReOtade LCVS
RT =2.38 mn, ES +ve 567 (MH)+. Exanple 62 30

3-f(2-{f6-({(2R)-2-Hvdr oxv- 2-f4-hvdroxv-3- (hvdroxynet hvl ) phenyl | et hyl } am no
) - hexyl | oxy} et hoxy) net hyl | - N- met hyl benzenesul f onam de conpound wi th
(2E)-but-2- enedioic acid (2:1) LCM5S RT = 2.25nmn, ES +ve 511 (MH)+. WO

03/ 024439 PCT/ GB02/ 04140 78 Exanple @
N-{3-f(2-{f6-({(2R)-2-Hvdroxy-2-f4-hydroxy-3-(hydroxynet hyl ) phenyl | et hyl } -
am no) hexyl | oxy} et hoxy) net hyl | phenyl } - 3-f
(thien-2-yiewmdeoey! ) am nol benzam de conmpound with (2E)-but-2-enedioic acid
(2:1) 5L 2.7 %9 ﬁﬂjr

5-({(2R) - 2 =CHy e
am no) penta -({2-f

(5- Bronope ‘ robenzeneThe t|t| e corrpound was
pr epar ed &Wou)r@Wt 069{}2 bblrda {dESCI‘I bed in exanmple 21 ii). LCMS

RT = 8. 42rBGMSRT; 7 mis ) 2255 ve 698 (MH)'.
2-Di net hvl -4H 1, 3- benzodi oxi n-6-yl )-3-(5-{2-f(3-nitrobenzyl) oxyl
et hoxy} pengydm Ié63 oxazol i di n-2-one The titIe conmpound was prepar ed by a

rocedure simlar hat described in 3.46m n
20 i N-{3-[(2-{[5- ({(2R) 2-Hydroxy-2-[4-hydroxy- 3 (hvd oxvme%\vl)pher?vﬂeth\%vs

(5R) - 3- (5- 5r3m5£g%n§ﬂﬁm1&_@%ﬂnb@§ﬂé ppbRETALED abet@, 2- di et hyl - 44 1, 3-benz
odi oxi n- 6-y -oxazolidin-2-one The title conpound was prepared by a
proct@ure simlar to that described in exanple 21 iv). LCMB RT = 3.13nin
25 1v i -[(5-Bromopentyl)ox ethox methyl)-3-nitrobenzene

N-(3-{f2-('} - ne enzodi oxi n- 6-yl)-2-0xo0-1, 3-0xazo

| i di n-3- The title compound was prepared by a procedure similar to that described in example
21ii). LCMS RT = 3.42min

15 ii) (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 to that described in example
21 iii). LCMS RT = 3.46min

20 i) (5R)-3-(5-{2-[(3-Aminobenzyl)oxylethoxy}pentyl)-5-(2,2-dimethyl-4H-1,3-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 = 3.13min

25 iv) N-(3-{[2-({5-[(5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxo-1,3-oxazolidin-3-
vllpentylloxy)ethoxylmethyl}phenyl)-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-yl)-2-hydroxyethyl]
aminolpentyl)oxylethoxyimethylphenyl]-N'-phenylurea

The title compound was prepared by a procedure similar to that described in example 1
xii). LCMS RT = 2.79min



yl | pentyl } oxy) et hoxyl net hyl } phenyl ) - M phenvliurea The title conpound was
prepared by a procedure simlar to that described in exanple 21 v). LCMVS
RT = 3. 58WDr3821499 PCT/GB02/04140
Nf3-({2-FT(5-{f(2R)-2-(2, 2-Di net hvl -4H 1, 3- benzodi oxi n- 6-yl ) - 2- hydr oxyet hyl
| am no} pentvl ) oxyl et hoxy} net hyl ) phenyl | - M phenvlurea The title conpound
was prepared by a procedure simlar to that described in exanple 1 xii).
LCVMS RT = 2. 79m n WO 03/ 024439 PCT/ GB02/ 04140 79 vi
N-{3-f(2-{f5-({(2R)-2-Hydroxy-2-f4-hydrmaxy- 3- (hydroxynmet hyl ) phenyl | et hyl}
am no) pent yl | oxy} et hoxy) net hyl | phenyl } - Wphenyl urea acetate The title
conpound was prepared by a procedure simlar to that described in exanple 1
5 xiii). LCMB RT = 2.42mn, ES +ve 538 (MVH) + Exanple 65 N434(34

£5-({(2R) ﬁ{wm@memzfmmwr Sy VXY B IYB DYk hy IRAVA! }

am no) pentyl T oxy} propox

3-f(3-Nitr ¥ was prepared by a

pr Oced? 5 ef*f(s%énéﬂeadorﬁpbuhb?iasqﬁéﬁre@w alrjﬁodélﬂaﬁ)élgularadx tlhébt deItSFbetH¥ﬁ ezéiﬁpllém + 15
i r onopent 0X ni trobenzene The title
conpo¥nd vil- pr eda&)ﬁ '%5/ %%ﬂﬁ%&ﬁ%?@?}ﬁn{] B to that described in exanpl e
21 ii). LCVMS RT = 3.80mn iii

(5R)-5-(2, 2-Di net hyl -4H 1, 3- benzodi oxi n-6-yl)-3-(5-{3-f(3-nitrobenzyl) oxyl
20 propoxy. ' -1, 3-oxazol i din-2-one The title conpound was prepared by
a procedur §-{Si(BLs(AR)-2 Adrodes.e4-h e e -B.(I8xeynethyAdhérilbthlOVS RT = 3. 57mi n
iv (5R)-3-(5-{3- Am nobenz E@ﬁﬁ gﬁzﬁ%iﬁ ﬁentél g-5-(2, 2-di net hyl -4H 1, 3-
25 benzodl@—b@m&n nyl}-0% @€npound was prepared

by amrocedure simlar to that described in exanmple 21 iv). LCMS RT = 3.21

N.- ( 3-{ f 3- (| &dEMitrpbenzyRorolamppan-hypl - 44 1, 3- benzodi oxi n- 6-yl ) - 2- oxo- 1, 3- 0xazo

l'idin-3- The title compound was prepared by a procedure similar to that described in example
2110). TSP +ve 229 (MH)*

a
O
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15 i) 1-({3-[(5-Bromopentyl)oxylpropoxy}methyl)-3-nitrobenzene

The title compound was prepared by a procedure similar to that described in example
21 ii). LCMS RT = 3.80min

i) (5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-y1)-3-(5-{3-[(3-nitrobenzyl)oxy]
20 propoxylpentyl)-1,3-oxazolidin-2-one

The title compound was prepared by a procedure similar to that described in example
21 iii) LCMS RT = 3.57min

iv) (5R)-3-(5-{3-{(3-Aminobenzyl)oxy]propoxy}pentyl)-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-(3-{[3-({5-[(5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-ox0-1,3-oxazolidin-3-

30 pentylloxy)propoxylmethyliphenyl)-N'-phenylurea

The title compound was prepared by a procedure similar to that described in example
21v). LCMS RT = 3.62min



30 yl I pentyl }oxy) propoxyl net hyl } phenyl ) - M phenyl urea The title conpound was
prepared by a procedure simlar to that described in exanple 21 v). LCMVS
RT = 3. 62wD3M@4688/ 024439 PCT/ GB02/ 04140 80 vi N-f 3-({3- PCIIBOQARKE 2- ( 2

2- Di net hyl - 4H 1. 3- benzodi oxi n- 6-yl ) - 2- hydr oxyet hyl |

am no} pent yl ) oxyl propoxy} net hyl ) phenyl | - Wphenylurea The title conpound
was prepared by a procedure simlar to that described in exanple 1 xii).
LCMS RT = 2.94mn 5 MD

N-{3-f(3-{f5-({(2R) - 2- Hydr oxv-2-f 4- hydrggxy- 3- (hydr oxynet hyl ) phenyl | et hyl }
anmi no) pentyl | oxy} propoxy) net hvl | phenvl } - M phenvl urea acetate The title
conpound was pre rocedure Si mlar to t escrl b q in exanple 1
Xiii). LCOWM&S-M * Javil¥ S :

S5e{f{2R 8

(2- {f;h({géfﬁho all t Yyl N(M thyl)pPenyl Ilgtrlwll} »
am no e X e oXV) ne env - ur e cetale -
(7- Brom)ﬁe rﬂ)ecys@mpey%m Hé%%’{/% b@aﬁqceeﬁf@rﬁ%ﬁ?é ﬂ@?f’??qf eem"ﬂmé \{x/as

prepared byi).a prq_mglgmsmguhm to that described in exanple 21 ii). LCVS
383mnDH(5R) 5-(2 2-Dinethvl -4H1
3- beﬁ%oduoxun 6-yl)-3-(7-{2-f(3-nitrobenzyl)oxyl 20

et hoxv} hepiy s YaRouaala Hidrod-one nidisd Slhversemeaynghorsiepyspar ed by_a
procedure 'simlar to escF1 % {1 &ne, ||) LCMS RT = 3.67m n
iii (5R)- wonwnoxv}propoxv)met ylIphenyl}-N-phenylurea acet

(3-Am nobﬂwdtk%mwbh&mk Ipeéﬁayéd b)5a (pRocRddrengiitytito 4at HeSeriden zrogiapnpla1 25

6-vl)-1,3- OvaO|IdIn nd was prepared by a procedure
sinilar toiibhat d-ég\é$medgsﬁ g@% LCMS RT = 3.40nmin iv

N-(31@f2- ({7-[(5R)-5-(2

2-Dimet hvl - 4H 1, 3- benzodi oxi n- 6-yl ) - 2- oxo- 1, 3- oxazol i din-3- 30

yl | hept yl }@%@%%xyl nmet hyl } phenyl ) - M phenvl urea The title conpound was
prepared by-(8[@UICEOR)D-19ydibkyal-[4-Bydrihat 3-gaarixyiethyl)bhenyaethl ik

amino)heptylloxylethoxy)methyllphenyl}-N'-phenylurea acetate

15 i) 1-({2-[(7-Bromoheptyl)oxylethoxytmethyl)-3-nitrobenzene
The title compound was prepared by a procedure similar to that described in example
21 ii). LCMS RT = 3.83min

ii) (5R)-5-(2,2-Dimethyl-4 H-1,3-benzodioxin-6-y1)-3-(7-{2-[(3-nitrobenzyl)oxy]

20 ethoxy}theptyl)-1,3-oxazolidin-2-one
The title compound was prepared by a procedure similar to that described in example
21 iii). LCMS RT = 3.67min

i) (5R)-3-(7-{2-[(3-Aminobenzyl)oxylethoxytheptyl)-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
21iv). LCMS RT = 3.40min

iv) N-(3-{[2-({7-[(5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxo-1,3-oxazolidin-3-
30 yllheptylloxy)ethoxy]lmethyl}phenyl)-N'-phenylurea

The title compound was prepared by a procedure similar to that described in example
21 v). LCMS RT = 3.74min



21 v). LCVMS RT = 3.74nm n WO 03/ 024439 PCT/ GB02/ 04140 81 v)
N-f3-({2-f(7-{f(2R)-2-(2

2- Di et hyWwo4Bt034439 benzodi oxi n- 6-yl ) - 2- hydr oxyet hyl | PCT/GB02/04140

am no} heptyl ) oxyl et hoxy} net hyl ) phenyl | - Wphenylurea The title conpound was
prepared by a procedure simlar to that described in exanple 1 xii). LCMS
RT = 2.91 min 5 vili
N-{3-f(2-{f7-({(2R)-2-Hydroxy-2-f4-hydroxy-3-(hydroxynet hyl ) phenyl | et hyl }
ani no) heptyl | oxy} et hoxy) met hyl | phenyl } -g# phenyl urea acetate The title
conmpound was prepared by a procedure simlar to that described in exarrpl el
Xiii). LCVMS RT = 2.58 E 3{f ({3-f

(2-{f 5 ((Q2E:21d

ethyl }am rmw}.uasmbwv )Wétﬁémy&mw&wbm ph lﬁ\éﬁv}tﬁéﬁ r10) car bonyl [ an no} phenyl)

ni coti nam de acetate 15 1l

2- Di met hv| Thedite @Wﬁ%&@éﬂ#ﬂ@@ %’i‘%‘?é“rf Snics that deseriped in examle 1

yl I pentyl hagxy) et haxys rat Hglghpiveny| ) M (3-nitrophenyl)urea The title
corrpound was prepared by a procedure simlar to that described in exanple
21 v) usi ng 3-nitrophenyl isocyanate and purified using Biotage eluting

Vl\“g EADCM MeiON-{33 (- ﬁ'zJR) 22HWSX\R(§ [4-'=h3drBWIBJlIthroxvmethyl)phenvl]ethvl}

m nophe -
2- di met hy|§m,'99-ﬁ1£8t-¥
3- oxazol i dTm,rtﬁreyddnwahawa@wé;ﬁréwwh fﬂiﬁddéﬂhﬂerﬁ‘mnalrlta: izt @eSdribetiin brargmlepiound

db
:/\/3)3 p[%ﬁ)/gr% _y ajf)ngﬁ?elfj%J %llrwésaivetg%t(lﬂm) described in exanple 25 21

N-f34@{f(3-{f2-({5-f(5R)-5-(2, 2-Di net hyl -4H 1, 3- benzodi oxi n-6-yl ) -2-o0xo0-1, 3
- oxazol i din-3-yllpentvl}oxy)ethoxyl methyl } phenyl ) ani nol car bonyl } anm no)
phenyl | ni cekdmsigiede 30 The title conpound was prepared by a procedure

simlar t oN-t(gI ?15{3- FZS{% ({PZ% i plvg roxy- [f—hvgroxy-]&-(l)\vdroxvmethT)Dheny|138m n

ethvilamino)pentylloxylethoxy)methyllphenyl}amino)carbonyllamino}phenyl)

nicotinamide acetate

15
i) N=(3-{[2-({5-[(5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-ox0-1,3-oxazolidin-3-
yllpentylloxy)ethoxy]methyl}phenyi)-N'-(3-nitrophenyllurea

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-MeOH
20 (50:1). LCMS RT = 3.67min

i) N-(3-Aminophenyl)-N'-(3-{[2-({5-[(5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxo-
1,3-oxazolidin-3-yllpentylloxy)ethoxylmethyl}phenyl)urea

The title compound was prepared by a procedure similar to that described in example

25 21iv). LCMSRT = 3.22min

i) N-[3-({[(3-{[2-({5-[(5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxo-1,3-
oxazolidin-3-yllpentylloxy)ethoxylmethyl}phenyl)aminolcarbonyllamino)

phenyllnicotinamide

30 The title compound was prepared by a procedure similar to that described in example
21vii). LCMS RT = 3.38min
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N-{3-f({f3-({2-FT(5-{[(2R)-2-(2, 2- D net hyl - 4H 1, 3- benzodi oxi n-6-yl ) - 2-

hydr oxyetwoploBazi4ad} pent yl ) oxyl et hoxy} net hyl ) phenyl | am no} eerhaBegioy&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, 1 mmthick, 20x2Ccm eluting with DCM EtOH : aqueous anmmpnia S. G
0.880 (100:8:1) to yield the title conmpound (83ng). LCMS RT = 2.73m n
N-(3-{f ({3-f (2-{f 5-({(2R) -2-Hvdroxv-g f4-hydroxy-3-(hyd
roxymet hyl ) phenyl | 10

et hyl }am no pent yl |

| I am no} phenyl)

ni cot i nami YeMae & ic & procedure simlar
to that de 3 nﬂncé{f&fm anﬁﬁ) +ve 658 (IVH) +
15 Exanpl e 6 3-1 (3-{f

5-({(2R) - WO % hydr oxy- 3- (hydr oxynet hyl ) phenyl |
et hyl } am rrn)domtofdmmm}fmaz ¥yareetyyd brobedyrt jsimilanag treat kiesyrided th reampleny| ) ni

27D gt vl SO $Pb NP s%@éw%tﬁfwg%%%éwxem . guing wih DCI-

yl I pentyl }mioH paqieedy hieiohsl 3.50 01880 ) 106 4:3) toi yield plectitglchrpeand B3eng)i t | e
conpoundcnglﬁgrlﬁpar %%mtla% a procedure simlar to that described in exanple

21 v) 25 i

N (3- Am nophenyl) M (3- {f3 ({5 f(5R) -5-(2, 2-di net hyl -4H- 1, 3- benzodi oxi n- 6-y
| )-2-0x0 azoli d I hen | )urea The
title conﬁé W : y 3 : 2 X déscribed in
examph e QMMKWMM
N-f 3- ({f(3-éf3 HE fzg % 5-(2, 2-Di net hvl - 4H- 1, 3- benzodi oxi n-6-yl)-2-o0xo0-1, 3
- oxazol i In S| } oxy) propoxyl net hyl }phenyl ) am nol car bonyl } am no)
phenyl | ni cTHd maNEdiBpNRdGRsOHéaa2d RGTd PR @4 ifilar 83 thE elettrited io @xpopled was
pr epar ed b% \e/am)pr ol_cgﬂgrRer ;sbr‘rllslnﬁg ésoﬂ}ehgéa mcrl bed i n exanpl e

15 Example 68
N-(3-{[({3-[(3-{[5-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]

ethyllamino)pentylloxy}propoxy)methyllphenyllamino)carbonyllamino}phenyhnicotinami

de acetate

20 i) N-(3-{[3-({5-[(5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-ox0-1,3-oxazolidin-3-
vllpentylloxy)propoxylmethyliphenvyl)-N'-(3-nitrophenyl)urea

The title compound was prepared by a procedure similar to that described in example
21 v). LCMS RT = 3.75min

25 i) N-(3-Aminopheny)-N'-(3-{[3-({5-[(5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxo-
1,3-oxazolidin-3-yl]pentyl}oxy)propoxylmethyliphenyl)urea
The title compound was prepared by a procedure similar to that described in example
21iv). LCMSRT =3.31min

30 i) N-[3-({[(3-{[3-({5-[(5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-0x0-1.3-
oxazolidin-3-yllpentylYoxy)propoxy]methyliphenyllamino]carbonyl}amino)

phenyllnicotinamide




21 vii). LCMB RT = 3.46mn iv N-{3-f

({f3-({3-f(5-{f(2R)-2-(2, 2-Di net hyl -4H 1, 3- benzodi oxi n-6-yl)-2 5
hydr oxyetwoplopazi4ad} pent yl ) oxyl propoxy} met hyl ) phenyl | am nopcardssngpiipan nol ph
enyl}nic otinamde The title conpound was prepared by a procedure simlar
to that described in exanple 21 viii) LCMS RT = 2.80mn 10 )
N-(3-{f({3-f(3-{f5-({(2R)-2-Hydroxy-2-f4-hvdroxv-3-(hydroxynet hyl ) phenyl |

et hyl }am no) pent yl | oxy} propoxy) met hyl | phenyl } am no) car bonyl | am no} phenyl ) ni
cotinam de acetate The title conpoung@awas pr epared by a procedure simlar
to that described in exanple 1 xiii). LCM5S RT = 2.51 min, ES +ve 672 (M) +
15 Exanp

N- ( 3- {f (f 3“1% @’e{ffom%'(’é MESRIRRRIPE By -2PiegedHrR SERIRY 42 (MR} GPRSPRE M X3 BRENy I |

et hyl } am ) yigpt idms R gremin met hyl | phenyl } ami no) car bonyl | ami no} phenyl )

ni coti nam de acetate 20 j) N-(3-{f3-({7-f(5R)-5-(2

2-Di met hvl - 4H- 1, 3- benzodi oxi n- 6-vl ) - 2- oxo- 1, 3- oxazol i di n- 3-

yl I heptyl Lo}y X®(ge ¥2a Thetltle
corrpOémd was, pre
21 v)° i, ET \ ¢ D ] ple] \
1 3- oxazoldtmbﬁn&r vI I hept yl }oxy) propoxyl met hyI }phenyl )urea The t| tle

conmpound epar ed a proce ar t ha n_ex |l e
A AR SR S R R A R R
2- Di met hviz2¥iti)1, 3-des RIGE 0)80Mmirb- yl ) - 2- oxo- 1, 3-
oxazol i di n-3-yl | hept yl } oxy) pr opoxy] net hyl }phenyl ) am nol car bonyl } am no)
phenyl | ni coti nam de WD 03/ 024439 PCT/ GB02/ 04140 84

10 v) N-(3-{[({3-[(3-{[5-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenvl]

ethyllamino)pentylloxy}propoxy)methyllphenyllamino)carbonyllamino}phenyl)nicotinami

de acetate
The title 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-(3-{[({3-[(3-{[7-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]
ethyllamino)heptylloxy}propoxy)methyllphenyllamino)carbonyllamino}phenyl)

nicotinamide acetate

20
i) N=(3-{[3-({7-[(5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-0x0-1,3-oxazolidin-3-
vllheptylloxy)propoxy]lmethyl}phenyl)-N'-(3-nitrophenyljurea

The title compound was prepared by a procedure similar to that described in example
21 v). LCMS RT = 3.84min

25
ii) N-(3-Aminophenyl)-N'-(3-{[3-({7-[(5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxo-
1,3-oxazolidin-3-yllheptyl}oxy)propoxy]lmethyl}phenylhurea

The title compound was prepared by a procedure similar to that described in example
21 iv). LCMS RT = 3.44min

30
i) N-[3-({[(3-{[3-({7-[(5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yi)-2-oxo-1,3-
oxazolidin-3-yl]heptyl}oxy)propoxylmethyl}phenyl)amino]carbonyllamino)

phenyl]nicotinamide




The title conpound was prepared by a procedure simlar to that described in
exanple 21 vii). LCMS RT = 3.57min iv

N-{3-f ({F8O0pB2448%- { f (2R) - 2- (2, 2- Di net hvl - 4H 1, 3- benzodi oPCRAEBgIIHE 5

hydr oxyet hyl | am no} hept yl ) oxyl propoxv} et hyl ) phenyl | am no} car bonyl ) am nol ph
enyl}nic otinamde The title conpound was prepared by a procedure simlar
to that described in exanple 21 viii). LCMS RT = 2.83mn 10 )
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 yl | oxy} pr opoxy) net hyl | gaenyl } am no) car bonyl | am no} phenyl ) ni
cotinam de acetate The title conpound was prepared by a pr ocedure si m | ar
to that descrlbedlnea S tve (VH) +
15 Exanp! o PROUR. RO R Weparediy omgen o Sraer 10 1) apasrbog It Ayeimble
roxynet hyl24) ). hemctwlstﬁwi B3.57min

am no) pent yl | oxy} et hoxy) net hyl | phenyl } met hanesul f onam de acetate 20 ]
N(3-{f2-({5-f(5R)-5-(2

2- Di et hvl iy A d-[(A3 herod{ 201 202@-Binetyl @xot, 3-banzodicain-6-gi)+2- 3-

yIIpegtyI}OX}/ etho | met hyl } phenyl t ane Ifnamde Alsolu |r(1)n f

(5R) (5-Q¥8 gxyethyllaminathedtyloxylpropaxyroeinyl ok, no 2NINOIPNEL 3_
benzodi oxidtin@mide) - 1, 3- oxazol i di n-2-one (52rrg) |n pyr| di ne (4ml) vvas treat ed
with meth ne [fonyl chloride gé%n% $ H?’?;[d S
quenched a‘fo.m NG NRSRIEPY; Bf°8§ %Sﬁﬁ?' ?‘é )ea?ﬂ?eﬂd? te?(?'PBﬁed
wi t h DCM z'ﬁh\ﬁu)or gaams Reyers3wms dried (Na2SO4) and the sol vent was renoved
in vacuo. The residue was purified using SPE eluting with DCM t hen

Et OAc- PE (3:1). The selected fractions were evaporated in vacuo to yield
the 10t e v onTEISLI(B3EPERR)-REMEIrdXY-2=[43n\idBoRyF8-(h§Braximethyl)phenyl]

N-f3-({2-f 5-rf 2R)-2-(2, 2-Di rreth\{l 4 1|3 ben20|o N:6:yl)- -h droxyethyl
| am no} paRyiaminginepiylioxyiprapaxy SO e RO LU e T N N8B 439
PCT/ GB02/ Q{Je]d&tat85 The title corrpound was prepared by a procedure simlar

to that dQF /t;?a con!IpQ)u% arTB 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-(hydroxymethyl)phenyllethyl}

amino)pentyl]loxylethoxy)methyllphenylimethanesulfonamide acetate

20 i) N=(3-{[2-({5-[(5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-0x0-1,3-oxazolidin-3-
vilpentyl}oxy)ethoxylmethyliphenyl)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 (4ml) was treated with

methanesulfony! chloride (13mg) at 20°C for 3h. The mixture was quenched with sat.
25 aqueous sodium bicarbonate (20ml) 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
ii) N-[3-({2-[(5-{[(2R)-2-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-hydroxyethyl]
amino}pentyl)oxylethoxy}methyl)phenylimethanesulfonamide




Xii). LCMS RT = 2.53mn iii)
N-{3-f(2-{f5-({(2R)-2-Hydroxy-2-[4-hvdroxv-3-(hydroxynet hyl ) phenyl | et hyl }
5 am no) peotoglokaazy} et hoxy) met hyl | phenyl } met hanesul f onam decCaaRbe14The
title conpound was prepared by a procedure simlar to that described in
exanple 1 xiii). LCM5 RT = 2.12m n, ES +ve 497 (MH)+ Exanple 71 10
N-{3-f(3-{f5-({(2R)-2-Hydroxy-2-f4-hvdroxv-3-(hydroxynet hyl ) phenyl | et hyl }
am no) pent yl | oxy} propoxy) net hyl | phenyl } net hanesul f onam de acet ate

1- ({3-r(5-Bronopentyl)oxyl propoxy} net hygg - 3-ni t robenzene The title conpound
was prepared by a procedure siml ar to that described in exanple 15 24
ii). LCOMS RT = 3.80mn ii (5R)-5-( . ) .

2- Di met hy| Thedfitle @nweamaéﬂwaeeq/w a progdyre simiar o thal dercripes i grample 1
propoxy} peghyl) - L.Gwerazobisdii 2- one The title conmpound was prepared by a
procedure simlar to that described in exanple 20 21 iii). LCMS RT =
3.57mn iii

(5R) - 3- (5-f | - 4H 1, 3- benz
odi oxi n- 6 'pou was prepared by a
proce@ure il 3 etbylinfieavlymethaneauiiananyee 9¢ealey | ovs RT = 3. 21
mn iv The title compound was epared by a procedure similar to that described in example 1

N-(3-{f3-({5-f(5R) enzodi oxi n-6-yl)-2-o0xo-1. 3-o0xazo
li di n-3- yfiflpent y4§M§§3 Tgﬂgm 927 | ) met hanesul f onanmi de  The title
conpound was prepared by a pr ocedure simlar to that described in exanple
30 70 i) purified using Biotage eluting with Et OAc-PE (3:1). LCMS RT =
3.26m n WEXaMe4439 PCT/ GB02/ 04140 86

' F (227! & MthTéHvl-fﬂ-(H’thﬁVméﬂHvaidhlv@etW) 2- hydr oxv

et hyl I am no penty fonam de The title
conpound WA{BINERERYHXY IS 5 ibed in exanple 1
Xii). LCVMB RT = 257mnSV|

N-{3-1 (3 {i_f) ?:(l(Bﬂ[((S- rr%op‘éhr/wgvrl)8%%propoxv}r?1¥t?'|g/l?)§ mtrobe%t(ejrﬁeoxymst hyl) phenyl Tethyl}

The title compound was prepared by a procedure similar to that described in example
15 24 ii). LCMS RT = 3.80min

ii) (5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-3-(5-{3-[(3-nitrobenzyl)oxy]
propoxy}pentyl)-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)oxylethoxy}pentyl)-5-(2,2-dimethyl-4H-1,3-benzodioxin-

6-yl)-1,3-oxazolidin-2-one

The title compound was prepared by a procedure similar to that described in example
25 21 iv). LCMS RT = 3.21min

iv) N-(3-{[3-({5-[(5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-0xo-1,3-oxazolidin-3-
vllpentylloxy)propoxylmethyl}phenyl)methanesulfonamide

The title 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



am no) pent yl | oxy} propoxy) net hvl | phenvl } net hanesul f onam de acetate The title
conpound was prepared by a procedure simlar to that described in exanple 1
Xiii). LONBOBD24432.20mi n 10 Exanple 72 N-{3-f (2-{f 7-({(2PRr/BoR0a140

roxv- 2-f 4- hydroxv- 3- (hyd roxynet hyl )phenyl | ethyl}

am no) hept yl | oxv} et hoxy) net hyl | phenyl } met hanesul f onam de acetate 15 ]
N(3-{f2-({7-[(5R)-5-(2

2- Di met hyl - 4H 1, 3- benzodi oxi n- 6-yl ) - 2- oxo- 1, 3- oxazol i di n- 3-

yl | heptyl } oxy) et hoxyl met hyl } phenyl ) net lggnesul f onam de The title conpound
was prepared by a procedure simlar to that described in exanple 70 i).
LCVMB RT = 3. 48mn 20 0 N-f3 ({2 f(?

2-Di met hvl Y 423k lige

ani no} hept stk Wﬂphmlh@m@hulmhamudée The title

conpound wa repare procedure sim/lar 't t descri din le 1
Xi r;) Lever rm})le c%nmqp %gg preRared by a procedure similar to ?hat %escrlrbeg ?n examp eqrrp

N-{3-f (2- {iiY- ({ (ARMERIVEpBRWMiR- f 4- hydr oxv- 3- (hydr oxynet hyl ) phenyl | et hyl }
am no) hept yl | oxv} et hoxy) net hyl | phenyl } net hanesul f onam de acetate The title

conpo®ind was prepared by a procedure simlar to that described in exanple 1

Xiii). LONp RT3-R331528@RY-2-Hrirowe2-ii2Bydrddy) 3t(hydroymBiply Bohehyilethyl}

N-{3-f(2-{T6-({(2R)-2- Hvdr oxv-2-f 4- hydr oxv- hydr.gxynet hyl ) phenyl | et hyl }
ami no) hexyﬂ@%ﬂﬁé&lﬁw@-&%ﬁw‘)metﬂw,.‘e“ é%ﬂ@&ﬁé&ﬁgﬁéﬁ—&a etate WD

03/ 024439 ﬁgﬁtmﬁbﬂrké@as fegared by a procedure similar to that described in example 1
N-(3-{f2-({6-f(5 net hyl - 4H 1, 3- benzodi oxi n- 6-yl ) - 2- oxo- 1, 3- oxazo

li di n-3- yXif) hexyl'-}QM?%@jt’ﬁg Mt hyl } phenyl ) benzenesul f onani de The title
conppgnd was prepared by a procedure simlar to that described in exanple
70 i) usi ng benzenesul fonyl chloride and purified using SPE and el uting
wi t h DCM 00:1) then at 100:1. LCMS RT = 3.51 mn ii

N-{ 3- f ( 2- { kg3 £ R YRR (R IMaydre -2’-4f-r33d33x gty ptemstdty) pheny! | et hyl }

am no) hexylTT oxy} et hox M‘ en zeneﬁul fo am de, acetate The title
conpound 9'e"=' A IHE L A ; Ran s c@Scribed in exanple 1

a.

15 i) N-(3-{[2-({7-[(5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-ox0-1,3-oxazolidin-3-
vllheptylloxy)ethoxylmethyl}phenyl)methanesulfonamide

The title compound was prepared by a procedure similar to that described in example
701). LCMS RT = 3.48min

20 i) N-[3-({2-[(7-{[(2R)-2-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-hydroxyethyl]
aminotheptyl)oxylethoxy}methyl)phenyllmethanesulfonamide

The title compound was prepared by a procedure similar to that described in example 1
Xii). LCMS RT = 2.69min

25 iii) N-{3-[(2-{[7-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyl}
amino)heptylloxylethoxy)methyllphenylimethanesulfonamide acetate

The title compound was prepared by a procedure similar to that described in example 1
xiii). LCMS RT = 2.28min, ES +ve 525 (MH)"

30 Example 73
N-{3-(2-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyl}

amino)hexylloxylethoxymethyllphenyllbenzenesulfonamide acetate




10 xii). The product was purified using SCX-2 cartridge eluting with Et CH
then EtOH2M ammonia in MeOH (9:1). The resulting residue after solvent
evapor at i wo oams44Burt her purified using SPE el uting with DCWdBe4mMaryi ng
rati os of DCM Et OH aqueous anmonia S.G 0.880. The selected fractions were
evaporated in vacuo to yield the freebase. This was dissolved in AcCH
(4nmLl) then azeotroped with MeOH (3x8ml) to 15 yield the title conpound
(214ng). LCMS RT = 2.50m n, ES +ve 573 (MH)" Exanple 74 4-((1
R) -2-{f6-(2-{f3-(D nmet hyl am no) benzyl | gy} et hoxy) hexyl | am no} - 1- hydr oxyet hy
1)-2- (hydroxymet hyl )phenol 20 |1
2- f3

EER?B 3b];gz - (3<{ 2 : . of] 5 X -0£aZOFdIdI et hyl -
3-di et hyl grk Q y{ox é 5emhe$mfomﬂﬁ. 3rrfL) under nltrogen_was

i 0,
t2(r)e? g?dl\é\n %I'Ea\;tsito(ﬁ ql:plfnnapégmﬁsi i p%qe a6gré)clegurg su)nla?r%o thaq descr ; 'E!rlr? e%rlnEIreEd at

2- ({6I [é 5F¢)05 lfﬁnh@bQTﬁﬁlefmﬁ%ﬂorﬁebmQdTlf;Bdl Osifg %g;)Eo gn?mtlb%ﬁ/lvlzlth( g&n;l

oxazol i di n- ex 0X t hy es onat e g) in was

added®and M ?ﬂé % l%il rr@gﬁq g158F'”21 h. Phosphate buffer

solution (1 5m, pH6 5) was added, the mxture stirred for 15 min and then
h :

extracted with Etc hd with water,
dried (Na2Bdyid-lerd Usi due was

purified byniBbpes SHbky)niEtiwiloBeEn gave the title

d 0310 443 / 02/ 04140 88
(TR 5" (1 SThep e oempgHE e PERRRTRS] B DOEFOM it w%ﬁﬁ%% REEPE 2. i e

thyl 1¢H 1§ 'lbfé%@@ildﬂWa@pﬁnﬁdd)tﬁir’(ﬁ@X 2Baetntigé életumg)wmafmhm gioep2zvMed by a
procedure simlar % scr ? dEx r];[p X 2, Lt R‘I’f —h2 38 mn.
5iii 4- ((qm@?n@ u% {})3 rcqﬂesul ing reS| ue after solven evaporation was further
rZTEE Eyldam rm)riﬂﬁaamhgwanﬂn@wim?@ml thamm.hg latlvﬁCdeDQm-H@II;)aqueous .

ydr oxynet e title conpoun a cedure
sinilar toa’f“ﬁ‘ﬁg'aoﬁ B%ﬁgdﬁeﬁe@%f ”%(Yv?re)evaﬁgﬁgeo‘%‘? Vac@/'ﬁ’eﬁﬁsﬁ‘ ES +ve
461 (MH)' 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)benzylloxy}ethoxy)hexyllamino}-1-hydroxyethyl)-2-

(hydroxymethyl)phenol

20
i) (5R)-3-[6-(2-{[3-(Dimethylamino)benzylloxy}ethoxy)hexyl]-5-(2,2-dimethyl-4H-1,3-
benzodioxin-6-yl)-1,3-oxazolidin-2-one
A solution of 3-dimethylaminobenzyl alcohol (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-[(5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxo-1,3-
oxazolidin-3-ylJhexyl}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,SO,) and the solvent evaporated in
30 vacuo. The residue was purified by Biotage (40g). Elution with EtOAc - PE (1:2) gave
the title compound (2.125g). LCMS RT = 3.47 min.



10 Exanple 75 3-f (2-{f6-({(2R)-2-Hydroxy-2-f4-hydroxy-3 (hyd
roxynmet hyl ) phenyl | et hyl } am no) hexyl | oxy}et hoxy)nethyll-N, N, N
trimet hylwenzenasd ni um acet at e conpound with acetic acid @CTAB02B4f4h Benzyl
6- (2-{f 3- (di met hyl am no) benzvl | oxy} et hoxy) hexyl f

(2R)-2-(2, 2-di net hyl -4H 1, 3- benzodi oxi n-6-yl)-2-hydroxyethyl |l carba mate A
sol ution of

(1R)-2-{[6-(2-{[3-(di nmet hyl am no) benzyl ] oxy} et hoxy) hexyl ] am no}-1I- (2, 2-

di met hyl - 4H1, 3- benzodi oxi n-6-yl ) et hangg (200ny) in dichl oronet hane (10m )
was 20 treated under nltrogen wi th diisopropylethylamne (0.09nl) followed
by benzyl chlorofor 0. . d o for 4
h. Sat ur atidd18e eHTe e 2 gt
extracted m.bangbdwyim.oryahbme The extract was dr| ed (Na2804) and the

I t ted Th id P I
o0) B ut 1B U Goraauit S e rAtRd Y eheetie sidk i AN Res 4t ExbbE: 1)
gave the t4xi]. eOCMBRUWEI3E A?dng) . LCVMS RT = 3.87 min. L H iodide A

solutjon of benzyl
6- (2-Y[ 3- (di met hyl am no) benzyl ] oxy} et hoxy) hexyl [(2R) - 2-(2, 2 30 d [

met hyl '4H‘iii?34-((3Rb2-{162(94[3i-(6mhetﬁvlﬁﬂ b)bedz toxphl Hah 1 ng)
in DMF (9 t{eted th iodomethane (0.09nt) andthe mxture was
stirred 2 | vent was evaporated in vacuo and the residue

was purifige e c%ﬂﬁad}ﬁdlwasapreﬁar@)by EEpratédune \sintilar WOtH2B 0624688 in Example

PCT/ GB02/ 04140 19:1 the titl d
(3a6m) . Lo s 5341, E$+ve86?r@ﬁ?'< 6-{[ (2R 90(a | LITIE comou
2- D n@t hyl - 4H 1, 3- benzodi oxi n-6-yl ) -

hydr oxyet hyl | arln' } hexyl ) oxyl et hoxy} rret hyl )-N, N, N-tri met hyl benzenam ni um
i odi de’ A 28R of 3-{

12-[(2R) h23-(<21{13 (ctQRtatzthdfo@dvkﬂrAawhmmdl oXi n- 6- yl ) - 2- hydr oxyet hyl ] - 13-
0X0- 15- phe

N-trimet hy 1l) was hydr ogenat ed
over 10% ﬂﬁhieﬁﬂlbéﬁté)fanﬂﬁ[lbmceta(té.BéﬁgdurfdmlttﬁadetucIhe(m1)<ture was filtered
throgIJé;h celite and the solvent evaporated in

i) Benzyl 6-(2-{[3-(dimethvlamino)benzvﬂoxv}ethoxv)hexyl[(2R)-2-(2.2-dimethvl-4H-1,3-
benzodioxin-6-yl)-2-hydroxyethyllcarbamate

A solution of (1R)-2-{[6-(2-{[3-(dimethylamino)benzyl]oxy}ethoxy)hexy!]lamino}-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,SQ,) 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.

ii) 3-{12-[(2R)-2-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-hydroxyethyl]-13-0x0-15-
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]carbamate (571mg) in DMF (9ml) was
treated with iodomethane (0.09ml) 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



10 vacuo. The residue was purified by mass directed autopreparative HPLC to
give the title conpound (7ng). LCMS RT = 2.13 min. iv
3-f(2-{f eowpO{0BBR}32- Hydr oxy- 2- f 4- hydr oxv- 3- PCT/GB02/04140
(hydr oxynet hyl ) phenyl | et hyl } am no) hexvl | oxy} et hoxy) nethyl I -N, N, N- 15
tri met hyl benzenam ni um acetate conpound with acetic acid (1:1) The title
conpound was prepared by a procedure simlar to that described in Exanple
I xiii). LCMS RT = 1.87 mn, ES +ve 475 Mt Exanple 76 20
N-{4-f(2-{[6-({(2R) -2-Hydr oxy- 2-f 4- hydrgexv- 3-
(hydroxynet hyl ) phenyl | et hyl } am no) hexvl | oxy} et hoxv) net hyl | phenyl } - N - phenvl
urea acetate Il (5R)-3-(6-{2-f )
(4-Br ombéﬁ?\???@xﬂ-é%@??’?ﬁ@@?)ﬂ gaverhe fitle GRMPRHNAARAEME): LENSSRT 5249 25
6-yl)-1, 3-gkazol i di n-2-one A sol ution of
(5R)-5- (2, 2-di met hyl - 4H 1, 3- benzodi oxi n- 6-yl )-3-{6-[ (2-
hydr oxyet hyl ) oxy] hexyl } - 1, 3- oxazol i di n-2-one (2.00g) in DVF (25m ) under
ni trogen V@%—({Q{[@ﬂ[&@ﬂ)—ﬂg?h-mQ@i#lmm’lcb, -beeroliRdikraiy)-80% i n oil) and the
m xture was stirred at or 5 mn. 4-BrobeﬁL brom de (1.40g) was
added® and hudeoxyethyilanaingihexyioxylefioxymetiy M NsRiirimeingloense B IR er
sol ution (R98lltiorPé1B-Ek-[ERY-20@t 2 inettich H- 1@ benaditath-6-91- 2 hy@iroxyetly i 8- Was
extracted with Et OAc. The extract was vvashi}d%\%tg.wa%e%, dried.(Na2SOQ4)
and the sdPPehrPhamerdidtord$raeanrsntageilnd-NN Mgy bepzenamllivle was
purified bydidORFhP4SPaiiT1 50’8 Aldogerted ey mavOgHliaRiyh emcdrbash silica
gel (40mm di aneter colum). El uti,(?ne\ré:{iF1 tCé(i - PEI (}: 12 \%ave t(pe title
conpound (294m8Yyr S hcike Rixturewvasiltaieg t 'i°i“'gE'?§ ife gnd He solvent evaporated in
fZE (? mﬁt hV: va‘bb?.h”%ﬁé@iﬂ@@dﬁa@ﬁhﬂﬁ&f?ﬂ &a&*dinﬁrcfeal-e%u{tdbrlé?aritivg HPLC toI gi\ée_ the 2title

I phenyl net ene) am zy xy) et hoxyl hexyl } -1, 3- oxazol 1 di n-2-one A
m xture ofcoﬁéﬂ‘%{’édiqfhg)( Fgﬂsag‘gfa%'ég(‘ﬁ%}rrg) ,
racem c- 2, 2' - bi s(di phenyl phosphi no)-1,1'- bi naphthyl (166ng) and cesium
carbonate (811ng). under nitroge as treated wwth toluene (15ml) and
benzophend#e3{(Ziifal(@R)-2dydroxy |30 ol ution of (5R) - 3-(6-{2-
[ (4- br omob@pdxkyraetnigsHeaatneaHino) hexyBoxdAdthadmeihyiNNLN3- benzodi oxi n- 6-yl ) -
1,3 10 oxazolidin-2-one (1.00g) 1n toluene (101 ). q stirred m xture was
heat &9 t o Hilgthylbegzenapainium ageldte.compound with acelic agid(£1%4 i chi or onet hane
(25m ) wasTdgiRtompduhB¥as prepared by a procedure similar to that described in Example

1xiii). LCMS RT = 1.87 min, ES +ve 475 M"

LS aa

Example 76
20 N-{4-[(2-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-
(hydroxymethyhphenyllethyllamino)hexylloxylethoxy)methyllphenyl}-N'-phenylurea

acetate

i) (5R)-3-(6-{2-[(4-Bromobenzyl)oxylethoxythexyl)-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)oxy]hexyl}-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-Bromobenzy! bromide (1.40g) was added and the mixture was stirred at 20°
30 for 18 h. Phosphate buffer solution (50ml, pH6.5) and water (50ml) were added and the

mixture was extracted with EtOAc. The extract was washed with water, dried (Na,SO,)

and the solvent evaporated in vacuo to give a residue. The residue was purified by



mxture was filtered. The filtrate was evaporated in vacuo and the residue
purified by chromatography on flash silica gel (30mmdianeter colum).

El uti on wohsfmes@e - PE (3:2) gave the title conpound (8®0mHB2LONME RT =
4.07 min., 15 iii

(5R) - 3- (6-{2-f (4- Ami nobenzyl ) oxyl et hoxy} hexyl) - 5- (2. 2-di met hyl - 4H 1, 3- benzo
di oxi n- 6-yl)-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-({4-

[ (di phenyl met hyl ene) am no] benzyl } oxy) etdpoxy] hexyl } - 1, 3- oxazol i di n- 2- one
l(386gng) |nI 20 I\/Eﬁ]—l (13nl) was treated with sodi um acetate (255ng) foll owed
y hydroxyl am ne hydrochl ori.de ( and the m xture wa [ rred_at 20
for 0.5 h.ChFHBIBAEPRY Bﬁf‘?g} S"'Cécﬂefﬁ%gﬂ% demater CBI%T'@) E\%ﬁ%" H@&E@éﬁm‘d’g’ﬁ he

m Xt ur e wag:1§yhvetetle bbinpolmdAct25§ )€ CMRMi=ngd7enihr act s were dri ed
(Na2S™4) and the solvent evaporated in vacuo. The residue was purified by

SPE (silica, 1 Qy). Elution with EtOAc - cyclohexane (1:1) then 25 (4:1)
' éékh(/lw-lﬂwienzb@bﬁnmn:&%-m@({m n. iv

gave the tj)is
N-(4-{f2-(]€
2- Di mt hv|diphepylaethyienciamuipibepzy]

y11 hexyl ) wgﬁg@%bmmw@w MPE*Q),EE:TIES(g@ﬁb;wrrim)-1,1'-
-3-(6-{2- - noben . OX 0 -5-(2 2-di | -4H-1,3 30
by od oitiaary] CUBogogas Leaiin keBopRe (b L EtMloRr ip Gl hPE hETRANER 5}

u tnder OIni Etbggﬁ?(m@) ér{}o?l&efrﬂdpwdriohe mhiasxdm?mowmmu dy (@0solifioh of (5R}-3-(6e{2m Xt ur e
stirred a or . opr.o c.0h. dded | uti
v st 11 dipomagenampiartoR RS 2l R MR R B oo and
the {@si dusxapdiidin-p-efe Y. 088N (Sidrieqapmi. Toe) stinedwhiktore W3 BEHOR WIBW° for
Pomonng (it e Mirdtkna coBlS ol SipfIS e (Jimh W8 aGuSH Endipiee e 1! e
hN L 4- ({ 2{ L rﬁlﬁlturré _(N%B)‘ilté}ed.lzrr%ﬂ]}iraiteﬁbﬂevéﬁargtelﬂ-ilbﬁmmdrﬂXh@FG&"dﬂk)PUﬁﬁéd by

ydr oxye anm no} hexv Xy et nmet enyl l-N -ph titl
conpound vé%orﬁ?@ﬁﬁ%’g)ﬂ 0892’% %L@c%%@c}é“@ldfﬁﬁl‘%& (E%L}lr?WaHqu%@wEg%&?hggan;ﬂ ee
|1>(§| 1). LONB:JRGave thebtffe@ompoNnd ($90rhgf.(ZM$ BRT(H 42R)mid- Hydr oxy- 2- 14- hydr oxy- 3
(hyd?%xyrret hyl ) phenyl | et hyl } am no) hexyl | oxy} et hoxy) net hyl | phenyl } - N - phenyl
urea acetigl(BR)-3-(6-{2-[(4-Aminobenzyl)oxylethoxy}hexyl)-5-(2,2-dimethyl-4H-1 ,3-benzodioxin-

xyR-1,3-oxazolidin-2-cne

6-yl)-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 (30ml, pH6.5) was added and the mixture was extracted with EtOAc. The

combined extracts were dried (Na,SO,) 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 title compound (321mg). LCMS RT = 3.18 min.

iv) N-(4-{[2-({6-[(5R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-yl)-2-oxo0-1,3-oxazolidin-3-

yllhexyl}oxy)ethoxylmethyl}phenyl)-N'-phenylurea

A solution of (5R)-3-(6-{2-[(4-aminobenzyl)oxylethoxy}hexyl)-5-(2,2-dimethyl-4H-1,3-
30 benzodioxin-6-yl)-1,3-oxazolidin-2-one (150mg) in dichloromethane (5ml) 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 in vacuo and the residue purified by SPE (silica, 10g). Elution



The title conpound was prepared by a procedure simlar to that described in
Exanple [Ixiii). LCMS RT = 2.54 mn, ES +ve 552 (MH)+ 15 Exanple 77

4- ((R) - 2-W6-06/224429 PCT/GB02/04140
6- Di chl or obenzyl oxy) - et hoxyl - hexyl am no} - 1- hydr oxyet hyl ) - 2- hyd
roxynmet hyl - phenol 11 2-(2,6-D chl orobenzyl oxy) et hanol 20 Sodi um net hoxi de

(104.4g, 1.93npl) was added portionwi se to ethylene glycol (3.74L) under
N2, keeping the tenperature bel ow 35C. After 1-2 h,

2, 6-di chl orobenzyl bromi de (400g, 1.67r@l) was added and the m xture heated
to 55-60C for 1 h. On cooling to 20C water (2.14L) was added and the

m xture extracted with ethyl acetate (2.14L). . The aque I [

separ at ed "&H’tﬁ@ﬁ"r'é&yﬁ@ﬁe’@\ﬂ% &/ When Eé@éb? Ea‘éfcé'ﬁé’f/% c?@pgmf(t‘i %9’?@?;/)?'9'\)%&?%
conbi ned of gy mineXtracts were washed with water (2.14L) then evaporated to
dryness to afford a colourless oil (371.88) - LC RT = 4mn. This may be
chromat ographed on silica (Biotage) eluting with 10% ethyl acetate in 60/80
petrol tol_\(_z)m‘-4 a1 hror)-2-(22-OareeeH- 1 30 ehizodididn , CDC13) S 7.33 (d,
g:::)‘]@81§ )’rox e igo loxylethox ’eth4'l henyl]N'- m:h Iur%'a75 (m 2H, 3.68 (m
2- 12- ( 6- Brojentithecorhsbini walshsrsyared Ibyld prbeédule efmhinr o traib deswib¥i BkAAgI4 39
PCT/ GB02/ 04140 92 50% aq NaOH (1.89L), 2-(2,6-dichlorobenzyl oxy) et hanol
(473.2g), ™ibLEM3 BhoheQ&AW: (2. 44kg, 5eq) and tetrabutyl anmoni um broni de
(34.1g, 5ol % in toluene (1.89L) was heated to 55-60C for 8-20 h. On
cooling water (558nl) a ol uene (558nL), were added. The aqueous phase
was separ a¥ - o satdshyd - t hen back 5 extracted with

t ol ugme ( Ynidrbxymdthf)dhentjefridaintloteneieeytatiasd smetryiphenahRUphetytesan t h

wat er (2.2L then evaporated to dryness on a rotary evaporator. The excess
1,6- dibr ane was renoved using a w ped film evaporator, and the

resul ti ng PH@R corfpddng vas Preparsdasy aptoeed e siilar &othbbdegchibeat in@xpmptl ut i ng
with 5% et hyl aqc'\%%t;_e_i n pe,trlg:)é 6%5&8\/' .o give the title conpound (503. 29)
- LC RT = Wik T gioft min, ES +ve H)

(R -3-{6-[2-(2, 6-Di chl orobenzyl oxy) - et hoxvl - hexyl }-5- (2, 2-di net hvl - 4H

benz% 1, 31di oxi n-6-yl)-oxazol i di n-2- one
Example 77

4-((R)-2-{6-[2-(2.6-Dichlorobenzyloxy)-ethoxy]-hexylamino}-1-hydroxyethyl)-2-

hydroxymethyl-phenol

i) 2-(2,6-Dichlorobenzyloxy)ethanol
20 Sodium methoxide (104.4g, 1.93mol) was added portionwise to ethylene glycol (3.74L)

under N,, keeping the temperature 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 aqueous 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, CDCl;) 8 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)-ethoxymethyl]-1,3-dichloro-benzene




Pot assium tert-butoxide (4.38g, 39mvl) was added to a sol ution of
(5R)-5-(2,2- dinmethyl-4H1, 3-benzodi oxi n-6-yl)-1, 3-oxazol i di n-2-one (9. 3g,
39mol ) iwoandydsous 15 DVF (100nl) under N2 and the reactPcorcmriosred for 1
h at anmbi ent tenperature. A solution of

2-[ 2- (6- brono- hexyl oxy) - et hoxynet hyl ] -1, 3-di chl or o- benzene (15g, 39mmol)

I n anhydrous DMF (25nL) was added and the reaction allowed to stir at
anbient tenperature for 20 h. The reaction m xture was poured into
ice/water (350nmL) and extracted with ephyl acetate (300nL). The organic

| ayer was separated then washed 20 successively with water/saturated brine
(250mJ25m.), water/brine (25nL/10n) and finally brine (150nL), before
drying ovesgoosedi NGE U iBaL R -2-(Bledismlbiabiefzy|oa@etiemor ¢4T3 ) e 0 6-dilroshblieems under
vacuum to BtLR% dda) and irsbulAmAeh imBiofibe sk, 1528mB8d) in e (oWl M- 25
(R) - 2- { 6- [12a(d] & 55-601DfawlER22 ) oRy coelingowster EHOMLA rndoplueng 2538nali)rweerbv| - 4H-

benzo[ 1, 31dj @xi n+6: - et.h ' c d

or ocedur o SoB oTFe Suiiedls" B RS sbhirBaCaHPGEa Ay %%8%2"\% K Back

4- ( (R - 2- {extrpoted it toluene 61 -dblentha exphined fRbsane- RERGISWRIA aYashed puEe Wit hy| ) -
2- hydroxm{emizl@bm evapdrdiéd t6 2Paiekd oMas rafdAedvasbratob Ol THel &tedd 1,6-
(R)-2-{6-[2-(2, 6-di chl orobenzyl oxy) - et hox ] - .

hexyl ani ndliremoebexans; yas rgmoy %%'Qzé["i‘?%‘i ﬁ R EVARRatPr ) angt fhgnpulfing grude

0. 099l ) product chaetodraditailon, sikoad Skd)Biotazed,telutimgstithr 5% cbttatl aeathliean petrol

L?ﬁi&?hﬁ[@/ Gl gng i Gt EE ARG REREIB0 G ohi or onet hane (500t

The ueous | ayer was separated and extracted with further dichloronethane
(500nti). BHR 3 3 at-Svbid Prdinethy ter/brine

m xture (500nl i) .~ i he \pgorated. The residue (50g) was

chr omat om%%}%g@@&}%‘?ﬁ‘% \éil& S@IQ'?E%ngt age) 5 eluting with a

di chl or onefPdtassiirettéréhotoxident®B8@ 33maialy way &life8/td p, sotutiomdf GRIFStRBE-t it e

Par (m ohyeiyPhi-Bedion ) oitgdifR opt 103 il e ©))

J=8. 8bz) , BMEQ10GmLAHder M, 26 thedeadtioblstigedfor 1 MatBibtyent derderatare. 24) , 3. 78

bk 5 S 248 BidmaReRyd ket el aflaydro Blnidi 180 ey 0

4H) in anhydrous DMF (25mL) was added and the reaction allowed to stir at ambient

temperature for 20 h. The reaction mixture was poured into ice/water (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 ftitle compound as an oil (21.6g) - LC RT =

6.8min.

25 iv) (R)-2-{6-[2-(2,6-Dichlorobenzyloxy)-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}-hexylamino}-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, 0.099mol) in
ethanol (312mL), and the reaction stirred at ambient temperature for 1.5 h. Saturated




Exanple 78 15 Salts of 4-((R)-2-{6-f2-(2

6- Di chl or obenzyl oxy) - et hoxyl - hexyl am no} - 1- hydr oxyet hyl ) - 2-

hydr oxymewbyBopfaenol fl Tri phenyl acetate salt Tri phenyl aceCrGreiodi4p1l. 819,
leq) was added to a solution of 4-((R-2-{6-[2-(2,6- 20

di chl or obenzyl oxy) - et hoxy] - hexyl am no} - 1- hydr oxyet hyl ) - 2- hydr oxynet hyl - phen
ol (3.28g) in ethanol (20nL.) and the m xture heated to 80C to obtain a
solution. The mxture was allowed to cool to anbient tenperature, and the
resulting product filtered, washed witgg a little ethanol, then dried in
vacuo at 50C to afford the title conpound as a white crystalline solid

4.3 m pt DSC131934 5 The X a n of thi t
Shoud i Fﬁpoamn(éb@a bon?tea?OMﬁeMﬁ%gm#ﬁavﬁa@Ed%gmﬁ Lhehcn Somalane Gome). '

<(:| 0. ﬁ|49g) bvxmel ﬁﬁ/vés)ééﬂaraléd and éxt(dc@d\gm{ﬁftharhc(m&omethane (500mL). o

| C or obenz (0),¢ et ho am no ro - en
ol 30 (0. 9@%?%@?@%&9‘5 Forextire kg Wi welsb RIS b Ee SOty Bt
and al | oweglef a,v dréted! Th&RdsRite (S@JyRRIsadhtdratbeapRed bn silidee(8009Bictage)as

filtered, was wth a SO anol he upg, at 50C to
af fordl t heflbting ‘?é'”b%ﬂﬁﬁ'ﬁﬁ?ﬂ“eaté ’%b‘g}‘gﬂﬁfamp mmr?gscgéﬁfgo ?ﬁorg% ft ®m pt .
(DSC) 116. dondolingGs ahttdl (XRBY) -piC RATn4 atin. h| s product is shown in Figure 2.

WO 03/ 024439 PCT/ GB02/04140 94 iii 1-Naphthoate salt 1-Naphthoic acid
(0.16g, 0.97mml) was added to a sol ution of 4- ((R) 2 {6-[2-(2,6- d

15 (0. asop NERRRMAEcOBTYs R ML ot e AN ERhr e S i B Y U e
resul ting 6. Sotdmi-bd—&\abz)am%\(\edi-t)m 9 dd, §Fb\k$§t7,t4)5|dlﬁbﬂéﬂt(8,t2éﬁp%7&(rnr e and

| ef 0B, o/ h
ort clf - VA GRR LR R PP ST T ARSI QRS (R Bl

m pt . (DSG)'1Ql1 4-598)’&269 %@F&Mﬁat‘l'&h 44t(my AHE product is shown in Figure
3. 10 iv (R -Mandel ate salt (R)-Mandelic acid (0.159) was added to a
solution of 4-((R)-2-{6-[2-(2,6-
Example 78
15 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)-ethoxy]-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 allowed 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.



di chl or obenzyl oxy) - et hoxy] - hexyl am no} - 1- hydr oxyet hyl ) - 2- hydr oxynet hyl - phen
ol (0.48g) in MBK (5nL) and the resulting suspension warned to 80C. The
resul ti nowO33sod48¢ i on was all owed to cool slowy to anbi eRCTiGBoIpOsRDUr e 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 pattern of this product is shown in Figure 4. 20 Exanple 79 4-{(1
R)-2-[(5-{2-[(2 |

6- Di chl or obenzyl ) oxyl et hoxy} pentvl ) am ggl - 1- hydr oxyet hyl } - 2-

(hydr oxymnet hyl ) phenol acetate fl

2- ({2-[ (5-Bronopentyl)oxyl et hoxy} et hyl ) -1, 3-di chl or obenzene 25 Prepared
from 2-[(2, 6-di chl orobenzyl ) oxy] et hanol using nethod described in Exanple
&' 5 chi or oh Flachdagean | ) (SR ?)(g Eg & methyl -4rt 13- 30

- Di chl or obenz y nty i me - -

benzodi oxi hNep§th9'CfC@ (Bﬂﬁﬂcd EHFWQQM@ﬁ@dW%Bh@ %‘EJ“‘L&W Af G- WREEd8 2@ r i bed i n

Exanpl e 2 Ryriickh A& 1
R 2 [ (5. ]dz'éHFlbr)z’be 2 %ﬁfg’gﬁ? %% 2%34’}&“ Gxalttoiie %(hg i §1yl

H 1, bed@d@gbwll\ﬂ%(ﬁﬂﬂ-éﬁ%ﬂ@l rewlwafrt@aewmgar & G‘ESEP?W“PQ Exanpl e

1xii) L s& do¥ Jloftty(té Imbient temperature and left to stlrfor 20h. The
R)-2-[(5-{2- t@‘% Ig]1 ‘ﬁ%oro eonzgﬁyoxvme{ hoxv}ppentvl ) am nol - 5{droxyet hyl }-2

-~ (hydr oxypredin} Wapffiereti, washedvathiMiBitathen diist iyvaayeiab 80 fetocaiopetheitie Exanpl e

1 LCVB + 10 EXx le 80 4-((1
R) XI2I I{% 6- (‘?"ﬁognflégs/@lsgd%ﬁf&@ul ;HﬁDF)ééenz%%g;} ((am)xy) hexyl ?gﬁ‘l ﬁo} 1- (!
hydr oxyet hyte) XRPD Ipattemof thes hydduethie siidwraiodiigitre 3.

10 iv) (R)-Mandelate salt
(R)-Mandelic acid (0.15g) was added to a solution of 4-((R)-2-{6-[2-(2,6-
dichlorobenzyloxy)-ethoxy]-hexylamino}-1-hydroxyethyl)-2-hydroxymethyl-phenol
(0.48g) in MIBK (5mL) and the resulting suspension warmed to 80°C. The resulting
15 solution was allowed to cool slowly to ambient temperature and left to stir for 20h. The

product was filtered, washed with MIBK, then dried in vacuo at 50°C to afford the title
compound as a solid (0.44g).
The XRPD pattern of this product is shown in Figure 4.

20 Example 79
4-{(1R)-2-[(5-{2-[(2,6-Dichlorobenzyl)oxylethoxy}pentyl)aminol]-1-hydroxyethyl}-2-

(hydroxymethyl)phenol acetate

i) 2-({2-[(5-Bromopentyloxylethoxylmethyl)-1,3-dichlorobenzene

25 Prepared from 2-[(2,6-dichlorobenzyl)oxylethanol using method described in
Example 77 ii)
LCMS RT=3.91min

i) (5R)-3-(5-{2-](2,6-Dichlorobenzyl)oxylethoxytpentyl)-5-(2,2-dimethyl-4H-1,3-
30 benzodioxin-6-yl)-1,3-oxazolidin-2-one

Prepared using method described in Example 21 iii)
LCMS RT=3.75min



15 i) Tert-butyl{[3-(cycl opentylthio)benzyll oxy}di nethylsilane

Tert-butyl [ (3-iodobenzyl)oxy] di net hyl silane (W9513095) (1.44g) in dry

1- net hyl -WoO opye446? i done (15m ) and triethylam ne (4nl) wa®CItGBoR@di4at room
tenperature under nitrogen. 1-1'Bis(di phenyl phosphino)ferrocene (110ng)
and tris(dibenzylideneacetone)dipalladiun{0) (258ng) were added and the

m xture was 20 stirred for 15m n. Cyclopentyl nercaptan (0.42g) was then
added, and the reaction mxture stirred at 60C for 2h. The reaction

m xture was cool ed to roomtenperaturegs poured onto water and extracted
with diethyl ether. The conbined organic extracts were dried (MySO4) and

t he sol vent evaorat ed |n.vacuo The reS| due vvas f| ed_on a 50% SPE,

el uting wiilbH{18)-2{E-d8dce.GrPic hengylJoxy g 13-

cycl ohexa%nggd,g*,,yg_ Qﬁ,ahutle corrpound (1 099) LCIVS RT— 4, 67m n ii)

[ 3- (Cycl opentylthio)yphenyl'l met hanol A sol ution of tetrabutylanmmoni um

fluori de N?remed@immm%mq deggabedindaamplen’ B uti on of

tert - butylfdms Geelapamt vyl t hi o) benzyl ] oxy}di met hyl silane (1.09g) in dry THE
(10m ). The 30 solution was stirred for 18h under nitrogen and the sol vent
was aporated in vacuo. The residue was partitioned between

di chl or oma{y1er 6-DicAR I idky RSB peGBarBRBRI Al @dxpateyashed with
wat er. The organl C p ase was separated and the solvent evaporated in
vacuo. Thehydrexduethyiipbenolacetalyy on a 10g silica SPE cartridge, WO 03/ 024439

PCT/ GB02/ Q%ﬂ@red%@m@lnh@thcswdé/ychbecﬁmﬁ@ﬁ@@1 gm)adl ent of 10%to 100%
di chl or onet hane-_ cycl ohexane to give Stle conpound (0.65g). LCVB RT=

3.3minii |I§CMS RT=2.38min ES+ve 472, 474 and 476 MH

(5R)4@-[6-(2-{f3-(Cycl opentyl t hi o) benzvl | oxv}et hoxv) hexvl|-5-(2, 2-di net hvl -
4H 1, 3- 5 benzodi oxi n-6-yl)-1, 3-oxazol i di n-2-one A sol ution of

[3-(cycl op@@mwo)phenyl ] met hanol (270ng) in dry DVF (10nml) under

ni trogen wag1RI-2fead-(- (fd%@gghtuamlfm esievwcﬁ@?étwb)@newlawﬂn@m mneral oil,
57nmg) and The mxture stlrre for

2- ({6- [ (5Hdmxyethyl Graymetiyl 2318 oxi n- 6-yl) - 2- oxo- 1, 3-

oxazol i di n- 3- yI ] hexyI }oxy) et hyl rret hanesul fonate (0.49) in dry DM (2m)
was then 10 added and t he mxture stirred . 18h. Phosphate buffer

sol ul®on (IpEer o(Cycionantylthio Oy idimets Bacted with ethyl acetate.
The conbi negh- S%&H(@Qé&)d@ﬁﬁﬁl)o%ﬂahﬁ—ﬂh iilahe (WaoeN 3Ga%) (Taddth G0 BOEthyI 2| t er ed,

and evaporated in va silica SPE

cartridge, p)émwwg(1\m>hanﬁd%tma@WQWWV@%&PQ@EW%‘@WM&E& ngr

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-(Cyclopentylthio)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,



give the title conmpound (0.23g). LCMS RT= 4.08nmin. 15 iv)
(5R)-3-[6-(2-{[3-(Cycl opentyl sul fi nyl)benzvl | oxv}ethoxv)hexvll-5-(2, 2-di net
hvl - 4H 1,80 obenaedi oxi n-6-yl ) -1, 3-oxazol i di n- 2- one Sodi umppEriBsdaso ( 333ng)
was added to a solution of (5R)-3-[6-(2-{][ 3-

(cycl opentyl t hi 0) benzyl ] oxy}et hoxy) hexyl ] -5-(2, 2-di net hyl -4H- 1, 3- benzodi oxi
n-6-yl)-1,3- 20 oxazolidin-2-one (230ng) in ethanol (12nml) and water (4ml).
The m xture was stirred at roomtenperature under nitrogen for 3h. and the
et hanol evaporated in vacuo. The aqueags phase was diluted with water and
extracted with ethyl acetate. The conbi ned ethyl acetate extracts were
dried (I\/gSO4? filtered, and evaporated acuo. The residue was PUI’I fied
on a 1 Oy gHiing yitkaestepped aradient ob i Bt tﬂQOWOtdr‘F'%PFQ'E"EBBQG Qclipsane 8eves 10%
to 100% et{p‘)élt,ﬂ@@g,tngg,@,-,d@mbph@gmsq;ﬁt@wm/e the title conpound (201 np).
LCM5 RT=3.5

(5R) - 3-[ 6- (2 {[3 (Cycl opent yl sul f onyl ) benzyl | oxy} et hoxy) hexvl | -5- (2, 2- di net

hvl-4H 1, § gioxizncely éﬂ%th%)@é?&&@ﬂyﬁﬂﬁbﬁ)r@iﬂ_]-sii.@,2?d|ﬁblml‘-‘ﬂﬂlﬂr,33€n2Ol c
acid (60ny; pur | was a to a solution of (1 R-2-{[6-(2

{[3(5%) - S-MM%Mi nyl ) benzyl ] oxy} et hoxy) hexyl | - 5- (2, 2- di
met hyl - 4H A7s§rut|8@Bﬁ[gftb%dén@rtb{lb)phénﬁ}nﬁétml {ZH0fhgY irodr§ E(M@@ﬂﬂ)l) iridedlr y DCM

(5mL) stirring under nitro

The sol ution was a rmup
{or bom t chiseger Wreirasias L FpamyETde G0 GePOISP0 SRIAe L) D) TS | o7

The react i QfktdrestitéEforan. gl{wlmk?cbm 2@.@&@%1mnzauusuhwnylpgoﬁ@hw-l on.
The organic la er was separate

sul phite, #f3Z8 @Nﬂ@%}oﬁ)ﬂhélﬁ@ﬁha hed %XM%) id\é\'ﬁ é@gggmﬁ%% ﬁ%’g: nge was

purifped ORddedAhdIhé hﬁﬂur@%ﬁrre@ ﬁfrﬁBthﬂospﬂaui bu@r wurbra(pﬂs@p@@ dadi ent of
20% to 100% et hyl acetate - cI oqexane t‘r%e cognble th itle co ede&

(96my) . LCA ﬁ?m'ﬁtua%?ﬁtqqcte\gilvyl (efh acetate. ed extracts were WaS
R) - 2-{f 6- ( datef an& (B m@glm@}édoawd é@a?atéd ProEced. hTny JesrKglwasrpuifed 1- (2, 2-

]9 Ir gﬁ: ? )5/5 4!3_:-3 % éOg glellg% %glggp)grtﬂdge elt}tlng waiﬂ 10% tohz%} eﬁwyl ace?ar{gocl%%h\e@a%e (r)epar ed

(cycl opent .k/éu{eftmydo)rb@uﬁdtdm@y} eChve®)H208hdin.5- (2, 2- di net hyl - 441, 3- benzod
i oxi n-6-yl 1, 3-oxazol i din-2-one by a procedure simlar to that described

in eX@nple 4ii. The resi due was purified on a SPE cartridge, eluting with
met hanol - g GR)P-@IRY3@Sclopentylsulfinyl)benzylloxylethoxy)hexyll-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)benzyl]oxy}ethoxy)hexyl]-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-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) (5R)-3-[6-(2-{[3-(Cyclopentylsulfonyl)benzylloxy}ethoxy)hexyl]-5-(2,2-dimethyl-4H-
1,3-benzodioxin-6-yl)-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)benzylloxy}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.



ammoni a (10:90:1), to give the title conpound. LCMS RT = 2.80mn. 15 vii)

4-((1

R) - 2- { f 6-WD-0B[03+46Lycl opent yl sul f onyl ) benzvl | oxv} et hoxy) hexrgiriGaoznaiso 1-

hydr oxyet hyl ) - 2- (hydr oxynet hyl ) phenol acetate The title conpound was

prepared from (1 R -2-{[6-(2-{[3-

(cycl opentyl sul fonyl ) benzyl ] oxy} et hoxy) hexyl ] am no} - 1- (2, 2-di net hyl -4H 1, 3-

benzodi oxi n-6-yl ) et hanol, by a procedure simlar to that described in

exanple 4iii. 20 LCVM5 RT= 2.41 mn. Egwe 548 (MtH) " Exanple 81 4-((1

R)-2-{f6-(2-{f3-(Cvcl opentvl sul finvl)benzvl| oxv}ethoxy)hexyl|am no}- 1-

hydr oxyet hyl ) - 2- (hydr oxynet h phenqgl acetate 25 i 1 ,

R) - 2-{f 6- (Qz{hq'reacf(cweixw%ﬁ%ﬂ a%meﬁwtj‘t?@HEW% W’%FQB&%WW dffno} - 1- (2, 2-

gl net ?35/|R) 6r’g'ar41c %}EPW&Q%@?&% eni Weehéenide Witeadudous sedicmauphiteediear epar ed
rom

(cycl opent Wﬁﬁ‘é f"ﬁ%fP§ BRM SVARCEEY & YRsK9) Rk (asjdus.was purifiedeb p\Ag.siiga SPE penzod

i oxi n- 6- Yl dartridfe, loldm@Xathad stébﬂiéd?gr@&@nt(cﬂ&@moem@% sthylyetatdr eeftigkgnestorn | ar

to that described in exalgg) MSfLCF]/B RT=.2.69mn. ii)

4- ((1R) - 2- giygthetiflercompey @EMVLQ REvPPERYL VI | oxv} et hoxy) hexyl | ani no} - 1-

hydr oxyet hyl ) - 2- (hydr oxyrret hyI ) phenol acet at e WO 03/ 024439 PCT/ GB02/ 04140

98 The tltJ,,?a(_c_;ly_ : ) 5

(cycl opentyl su exyl ] am no} 1 (2, 2-dinethyl -4H1, 3-

benzodi om&—"-ﬁ-@ﬁ' g PXRIES 1 e simlar to that described in
exanple 4 Thé title cdatddn nRWas r mfr&ﬁ SfH(Afie-H) + 5 Exanpl e 82 4 ((1

E;l )Zjé b %W&g?qi{?ﬁﬁ% e Ogyﬁ EURSRMIEY Bl oR e e oyt

{ [ 6- (23{c{x§zd|@ﬂ:i-@ﬂéeayﬁlpfrdmeam&ées%mérlt@me}t gbswived heeranpmeriinothel - ( 2, 2- di e

E gél) 3- Glr(e%d?g glzag%u%é on a)élP)E éapt?‘u e-mmg wﬁ‘iw metﬁarﬁg? Oéj cr:moromet HanePar ed from
ammonia (10:90:1), to give the title compound. LCMS RT = 2.80min.

15 vii) 4-((1R)-2-{[6-(2-{[3-(Cyclopentylsulfonyl)benzylloxy}ethoxy)hexyllamino}-1-
hydroxyethyl)-2-(hydroxymethyl)phenol acetate

The title compound was prepared from (1R)-2-{[6-(2-{[3-

(cyclopentylsulfonyl)benzylloxy}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)benzyl]loxylethoxy)hexyllamino}-1-

hydroxyethyl)-2-(hydroxymethyl)phenol acetate

25
i) (1R)-2-{[6-(2-{[3-(Cyclopentylsulfiny))benzylloxy}ethoxy)hexyllamino}-1-(2,2-dimethyl-
4H-1,3-benzodioxin-6-yl)ethanol
The title compound was prepared from (5R)-3-[6-(2-{[3-
(cyclopentylsulfinyl)benzylJoxy}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 ii) LCMS RT= 2.69min.

i) 4-((1R)-2-{[6-(2-{[3-(Cyclopentylsulfinyl)benzylloxy}ethoxy)hexyllamino}-1-
hydroxyethyl)-2-(hydroxymethyl)phenol acetate




(cycl opentyl t hi 0) benzyl ] oxy}et hoxy) hexyl ] -5-(2, 2-di net hyl -4H- 1, 3- benzodi oxi
n-6-yl)-1, 3- oxazolidin-2-one by a procedure simlar to that described in
exanpl e 4wi0i0B/0244@5 RT= 15 3.18mn ii) 4-((1 PCT/GB02/04140
R)-2-{[6-(2-{[3-(Cycl opentylthio)benzyl| oxy}ethoxy)hexvl|am no}-1-hydroxyet
hyl)- 2-(hydroxynet hyl ) phenol acetate The title conmpound was prepared from
(1 R-2-{[6-(2-{[3 20

(cycl opentyl thio)benzyl ] oxy}ethoxy) hexyl]am no}-1-(2, 2-di net hyl -4H 1, 3- benz
odi oxi n-6- yl)ethanol by a procedure sigglar to that described in exanple 4
iii). LCMS RT= 2.82m n ES+ve niz= 518 (M+H) + WO 03/ 024439 PCT/ GB02/ 04140
99 BIOLOG CAL ACTIVITY The potencies of the Zlfaorementl oned conpounds were
det er ni nedTh l&f’f?gCOF'?RPg’"dH@FQH%ﬁFRﬂfé%mt(?%h%ﬂécf? with the human beta 2

adr enor ecegl,8bpen ﬁ@lﬁgi)béwméﬁ}etﬁoxymmb@érﬁﬁowJ(lemﬁh@thylmwtso i nduce
pi gment aggregation. Pignent

I sper sal d cting on
the human PRAZRAIOXIAE-HIRYrE0EY %Proc?ﬂ‘geﬁé'f' ?Q@B&??{'B&j& % Zg'l"flt est
conpounds VeRSaSREsAeRinySiJeadds (MH)I ty to induce a change in |ight
transm ttance across a mnel anophore nonol ayer (a consequence of pignent
di spe@sal). At the human beta 2 adrenoreceptor, conpounds of exanples 1
and 4 to 82x3MmRleB250 10 val ues below 1 M Pot ency at human betal and beta3
adr enocept i@ RI2S[eIEL {F3- (CN&%ehtl?ltrf|Um§htm6i\}}el$\bkkdh©&ﬂaMMOM HyldioxestRylp24Tst er
ovary cells transfect ed wth el ther the human betal adrenoceptor or the
human bet adyd@xyngibybnhenol acelate o+ activity was assessed by 15 neasuring
changes in int racel I uI ar cyclic AWP. For particularly preferred conpounds

of the invention, selecgtivit L
adr eAdcept b IRkt (CusionentyhiolpenzyfonEing 0 siat;
adr enocept BHeRYEdioeb3 eth@dmenocept ors was typ| cally 5 foI d or gr eat er. 20
The onset of action and duration {r) e%%% 9 m itro was assessed on

i sol ated stpRiYecRPoURd Mag Prepasehirami(aRls Eeh or guinea pig). Tissues
were contr e%legerﬁylM‘@berﬁbwy}dtﬁ@dybnexyms (RY-dinemiyegen, 3-heendiskinag)-per f used
over the tissue until maxinmu {%B v% achi eved | glnﬂ ﬁgp\%t ?f action
det er ni ned®xa28}i4iRr<rYe Ryra prRee %ﬁ'f@'lar at JREAREIR E§MRIGF 'ty R

det engi nedaRgmihe tine taken for the contractile response to re-establish.

ii) 4-((1R)-2-{[6-(2-{[3-(Cyclopentylthio)benzylloxy}ethoxy)hexyllamino}-1-hydroxyethyl)-
2-(hydroxymethyl)phenol acetate

The title compound was prepared from (1R)-2-{[6-(2-{[3-

20 (cyclopentylthio)benzylloxy}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)"



25 For particularly preferred conpounds of the invention, onset was
typically less than 30mn. Duration was typically >3h. Particularly

pr ef er r edwomapausds of the invention are potent and | ong- CTiGRp2i0miad bi t or s
of hi stam ne-i nduced bronchospasmin consci ous gui nea pigs. They al so
denonstrate 30 an inproved therapeutic index in conscious guinea pigs
(bronchoprotective effects vs blood pressure |owering effects) relative to
establ i shed | ong-acting beta2 agoni st bronchodilators. WO 03/024439

PCT/ GB02/ 04140 100 The particularly prgferred conpounds of the invention
show | ow oral bioavailability in rat and dog. In human hepatocyte cul tures
they are netabolised to products that are significantly |less potent at the
bet a2 adr emote@ioAL WtavITlye parent compound. 5 The application of which
this description and clainms fornms part nay be used as a basis for priority
I n respect of any subsequent application. The clains of such subsequent

appl i cat i oFhenpotermiesthfitiee tlockroentiangd teapeunds oieredetbimined usingfrog eat ur es

descri bed hepgl resTtbfr%E) \fviﬁkﬁmet uﬁ1afane'93 ?fadr%fwe@é@ﬁtor Cﬁ'@%lh Wepd), process,

or use clains an ude exanpl e and out Timtation,
the 21 ovmgaa&edawmmemrmg?oomgwmt@sermeu%o"'gmemtd'@eﬁwai A

C(nggoggd C’iﬁduéé'ﬂW'c%n{pbhnémﬂagBa tll'i% hurh@1 beta 2 a&WR%aﬂa)dﬂ a§or(igeH2) , ,

{ omet s onal adiuly ddestvemprupdsras gepeit b ir a6 S BRI (o 8 10
n i s an i nrageatittaice fat@ss 2 rhelafgphord mobhdlaygyi(@corsequérate ahpignrent disgersel).10;

At the human beta 2 adrenoreceptor, compounds of examples 1 and 4 to 82 had ICs

10 values below 1 pM.

Potency at human beta1 and beta3 adrenoceptors was determined in functional studies
using Chinese hamster ovary cells transfected with either the human beta
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 beta3
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.



Rl is selected from hydrogen, Cl_6al kyl, hydroxy, hal o, Cl_6hal oal kyl,

-XC(O) NROR10 - XNRBC(O R9, - XNRBC(O) NROR 0, -XNR8SO2R9, - XSO2NR'R12,

XNR8SO2 RWRO®3/03439 XNROR' 0, XN+R8RIOR 0, - XNRBC(O) OR9, - XCOPR¥/GB02/04140

- XNR8C( O NR8C( O NROR 0, -XSR9, XSOR9, and -XSO2R9; or Rl is selected from

-X-aryl, -X-hetaryl, and -X-(aryloxy), each optionally substituted by 1 or

2 groups independently sel ected from hydroxy, Cl-6al koxy, halo, Cl6alkyl,

Cl. 6hal oal kyl , -NHC(O) (CL. 6al kyl), -SOz(Cl_6al kyl), -S02(aryl), -SO2NH2, 20

- S2NH( C1_6al kyl ), -SG2NH(C3_7cycl oal kyhp, -CO2H, -COZ(Cl_6al kyl),

- SO2NH( C3_7cycl oal kyl C1_6al kyl ), -NH2, -NH(Cl_6al kyl), or hetaryl

optionally substituted by 1 or 2 groups independently selected from

gd g oxlyi( Cﬂrlreﬁp’r)drh&PIQﬂy_ pr&fefred Gimﬁ@drki?bf tk@gnvéaﬂ%ﬁbM\mai\Akat biddvakability in( @;42) Pl or
_6 al kenyl ene; is an integer. fromO0 to re independently

seTect ed. 1Ay dp Bylbin Read Bafig Sl reiiey ot pBepofbedly piddudlsiha aEr I

het ar y| ( Clsigrifidaptly lesspdteat atitijehet82 bksenpeedordhis thermhrerd campowat h

i ndependently optionally substituted by 1 or 2 groups independently

selected fromhal o, Cl_6al kyl, WD 03/024439 PCT/ GB02/ 04140 102

Cl_6hal oal kyl, -NHC(O) (Cl1_6al kyl), -S02(C, _6al kyl), -S02(aryl), -CH,

- C02( Cl1- 4atdeyapplicatiottd? whichithiS-deSatipkisnh dnd élébﬂs(f@ﬂm@@érkﬁa?/be used as a basis

| (C2_6al k - C2 6al kynyl)-, . hetacyl (C1-6alkyl)- - NHSCRaryl,
"N hot ary/POT SN i SPeek RGBSR o QIR CTVBHAT P Ve s LaRy | - o

- NHC( O) het agpyitatioh nyObe direbeddetotaad féaturmon gdmbigetion @Xedtaltels\deserbed G@rein.

cycl oal kyl. R' _an ; n . d § Cl_6al kyl,
& 7cycl oal ey maLpst e Bl oIRGB ARl TuBResS) of S AR By ) -

or R10and iRdliade, byogatdiexample and wathaut lindigéian, thefalewipgicimshey are bonded,
forma 5-, 6-, or 7- nenbered nitrogen containing ring; and R' and Rl2are
each optionally substituted by one or two groups independently selected
from hal o, Cl-6al kyl, and Cl-6hal oal kyl ; where RL is - XNRSC(O NROR10 , R8
and RO may, together with the -NC(ON portion of 15 the group RL to which
they are bonded, forma 5-, 6- or 7- nenbered saturated or wunsaturated
ring;



where RL is -XNR8C(O OR9, R8 and RO may, together with the -NC(O O portion
of the group R1L to which they are bonded, forma 5-, 6- or 7- nenbered
sat ur at edworoz@@«ansat urated ring; where Rl is - XC(O NRORL®CArGB02/04140
-XNRBC(O NROR 0 , RO and R10 may, together with the nitrogen to which they
are bonded, forma 5-, 6-, or 7- nenbered nitrogen containing ring; 25 R2
is selected from hydrogen, hydroxy, Cl.6alkyl, Cl_6al koxy, halo, aryl,

aryl (C1_6al kyl)-, Cl6hal oal koxy, and Cl1_6 hal oal kyl; R3 is selected from
hydr ogen, hydroxy, Cil-6alkyl, Cl_6al koWH hal o, aryl, aryl (Cl-6alkyl)-, 30
Cl1_6hal oal koxy, and Cl.6hal oal kyl; R4 and RS are i ndependent ly sel ected
from hydrogen and Cl-4 alkyl with the proviso that the total nunber of
carbon at oggilhd R4 and RS is not nore than 4; and, WO 03/024439

PCT/ GB02/ 04140 103 R6 and R7 are independently selected from hydrogen and
Cl_4al kyl with the proviso that the total nunmber of carbon atons in R4 and
R5 is not moAokpatndtof forndula A) conpound of formula (1) HOCHZ R2 R HO\ / 1
HCH2NHCRAR5(CH2) m - O (CH2)~ -OCR 6R7 \ / (~) OH R3 or a salt, solvate, or
physi ol ogi Pgl: functional derivative thereof, wherein: 10 m,is an integer
of from2 nis an integer of from2t05 with the pﬁ)Vl

nis 4 to 10; 15—\ is selected from hydrogen, Cl 6a| kyI , hal o,
Cl- 6hal oal Kk BQIBEIQ\JHCR“KNBB@,(, Q)—RQ—(CNNBGD() : R* 803)R9,
_XSCRNR' RL2; - A0, |- XNRBG{O) OR9" "or R1 is Sel ected frowm -4 aryl
-X-hetaryl, or - (arypb’xy) each opti onal Iy substituted by]
R
5

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 + n is 4 to 10;

R is selected from hydrogen, C1salkyl, hydroxy, halo, Csshaloalkyl, -XC(O)NR°R'®,
-XNREC(0)R?, -XNREC(O)NR°R™, -XNR®*SO;R®, -XSO,NR''R"?, XNR*SO,R°R",

15 -XNRPR™, XN*RERR, -XNR®C(O)OR?, -XCO,R?®, -XNR®C(O)NR®C(O)NR°’R™, -XSR®,
XSOR?, and -XSO,R’;
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,.salkoxy, halo, C4.salkyl,
Cighaloalkyl, -NHC(O)(C,.salkyl), -SO,(C4.¢alkyl), -SO(aryl), -SO,NH,,

20 -SO,NH(Csalkyl), -SO,NH(Cs.scycloalkyl), -CO.H, -CO2(Csalkyl),
-SO,NH(Cs.;cycloalkylCqalkyl), -NH,, -NH(Cy6alkyl), or hetaryl optionally substituted by
1 or 2 groups independently selected from hydroxy, C,alkoxy, halo, C4salkyl, or
Ci.ghaloalkyl;

25 X is =(CH,),- or C. alkenylene;
p is an integer from O to 6,
R8and R® are independently selected from hydrogen, Cysalkyl, Cs.;cycloalkyl, aryl,

30 hetaryl, hetaryl(Cysalkyl)- and aryl(Csalkyl)- and R®and R® are each independently
optionally substituted by 1 or 2 groups independently selected from halo, Cysalkyl,



1 or 2 groups independently selected from hydroxy, Cl_6al koxy, hal o,

Cl-6al kyl, C1_ 20 6hal oal kyl, -NHC(O) (Cl_6al kyl ), -S02(C1_6al kyl),
-S02(arylwp 0382@BH2, - SO2NH( C1_6al kyl ), -S02NH( C3_7cycl oalPkyiGRo2/000@RH
-CO2(CL. 6al kyl ), -SO2NH(C3_7cycl oal kyl d -6al kyl ), -NH2, -NH(Cl-6alkyl), or
hetaryl optionally substituted by 1 or 2 groups independently selected
from hydroxy, Cl.6al koxy, halo, Cl.6alkyl, or Cl 6hal oal kyl; 25 X is
-(CH2)P or C2_6 alkenylene; pis an integer fromO to 6, preferably 0 to 4;
30 R8 and R9 are independently sel ectegyjrom hydrogen, Cl_6al kyl,
C3_7cycl oal kyl, aryl, hetaryl, hetaryl (Cl-6al kyl)- and aryI(C1_6aIkyI)-
and R8 and R9 are each independently WO 03/ 024439 PCT/ GB02/ 04140 104

opti onal I yc g Hasalk LN ﬁ sAkylIR sogapgamynd%wﬂmt-bmzﬁemmce;qalkym)m hal o,
LSt il g RSl i

- ary ’

5 it e o T

al kyl)-, 3 yl . 1 C1_6al kyl), - etaryl,

- NHSQO2( C1- g‘a y ,I’ % rm&@%ﬁé@w or -NHC(O)hetaryl: R10 is selected from
hydr ogen, Ci-6al kyl and C3 7 cycloalkyl; R' and R12 are independently

sel ected froOm QydhQOREM hfdro g,l,lfyla”( 4 Gkaabdmh, aryl, 10 hetaryl,
het aryl (Cl1_6al kyl )- and ary ﬁ%n Q),QQ e IWand R12 , together with the

nitrogen to which they are bonded forma 5-, 6-, or 7- nmenbered nitrogen
cont ai ni ngr" ianzgR%meiuﬁépérmdtlmeawfremmydm@hp@aéalkyl Sylxytioblyledryby one or

t i, nd dent | t f " I | kyl ;
15 wher o RETY: RORREE, ST e AR e Fogabitine M e pRGef oY1
-NC(@) N-  db whidiethey arerbdRtied,donwna &h 6 hary - areentignedieitiogéroeantainiag fing- , or 7-

nb d R8 d
g ng;e tzagwtéjﬁ]‘:%ﬁ&iR are %Q&%Hﬁ)ﬁgl urb ﬂgéed"m‘?fn% d?twé %gu?ﬁ%ﬁ%@ml cﬁn

they are tﬁﬂ*ﬁf&ﬂfrﬁfbhﬁioacfaemky{i-and&ﬁm'o er ed saturat ed or unsaturated
ring; where R is -XC(O NROR1O or XNR8C(O)NR9R10 , RO and R10 may,

;;)?ng?:(rj mr%qr}gégﬁﬁ C)gw%ﬁﬁ?lﬂlagﬁ V\QA and cyay 6*ogetFu)grnv(\ﬂ{?'ndthe f-lQé{B)ﬁl- %E)l’tior(15 of or -
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(0)OR®, R® and R® may, together with the -NC(O)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(O)NR°R™ or -XNR®C(O)NR°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, Cisalkoxy, halo, aryl, aryl(C,.salkyl)-,
C,ghaloalkoxy, and C,. haloalkyl;

R3 is selected from hydrogen, hydroxy, C,salkyl, Csealkoxy, halo, aryl, aryl(C4salky!)-,
30 C,.shaloalkoxy, and Csghaloalkyl;

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,



25 ring; R2 is selected from hydrogen, hydroxy, Cl-6alkyl, Cl_6al koxy,

hal o, aryl, aryl (Cl_6al kyl)-, Cl6hal oal koxy, and Cl.6 hal oal kyl; 30 R3 is
sel ect ed Woeniobyar ogen, hydroxy, Cl.6al kyl, Cl _6al koxy, h&Ce/GRzPli40

aryl (Cl_6al kyl)-, Cl1_6hal oal koxy, and Ct_6hal oal kyl; R4 and R5 are

i ndependent|y selected from hydrogen and Cl1-4 alkyl with the proviso that
the total nunber of carbon atons in R4 and R5 is not nore than 4; and, 35
WO 03/ 024439 PCT/ GB02/ 04140 105 R6 and R7 are independently selected from
hydrogen and C, -4al kyl with the provisgpghat the total nunber of carbon
atonms in R4 and R5 is not nore than 4. 5 3. A conpound according to claiml
or claim2 of fornula (la) HOCHZ R2 HO\ / i HCHZNHCH2(CH2) m O - (CH2) 2
dOCRG R7 (I ag® ahrg‘RRare mépén@erﬁlalsélec@e Ifmat wdr@genrﬁmswbmgmai tgy ]Pfdmygtt?@tnal |
erivative thereo re as defined for claim
1 and mis ﬁt‘g?l %""%m&aé%%%iaﬁ‘a '%508?%Iﬁn5’ qoirrgﬁ@?hgﬁ 4gl ains 1 to 3 which is
selected from

N-{3-[(2-{[6-({(2R) - 2- hydroxy-2-[ 4- hydr oxy- 3- (hydroxymet hyl ) phenyl ] et hyl } -
15 ami no) hexyl ] oxy} et hoxy) net hyl | phenyl } - N - phenyl urea; 4-{(1

R) 2-9 (6- {2- Aempeungd of formula (1)

i chl orobenzyl ) oxy] et hoxy} hexyl ) am no] - 1- hydr oxyet hyl } - 2-
(hydroxymaﬂby:lq) phenol ; 2
N-(3-{[({3-[(2-N[6-({(2R) - 2- Hydr oxy- 2- [ 4- hydr oxy- 3- (hydr oxyret hy') phenyl ] et
hyl } -

am no) hexyHpPox Yy SHEUNAQRIREEN) amiOmo)EH)bonQER®E i+ 4@
- 20 carboxam dg
'('3 hydr oxybenzyl ) oxy] et hoxy} hexyl ) a 3no] et hyl }-2-

|') pygiy di ne-3

- {(
R) - 1- Hydr oxy-2-[ (6-{2-
(hydroxynet hyl ) phenol ; 4-{(1
R -2-[(6-{2-[(3,5-D net hyl benzyl ) oxy] et hoxy} hexyl ) am no] - 1- hydr oxyet hyl } - 2-
(hydr oxynet hyl ) phenol ;

25
N-{3-[(2- {?f@ﬁ"( salyate, aqphyeiQipgisallyAunstionahdprivative taereRly MBEIRI:) phenyl ] et hyl }
10

m is an integer of from 2 to 8;
n is an integer of from 2 to 5;
with the proviso that m + nis 4 to 10;

15 R! is selected from hydrogen, C,salkyl, hydroxy, halo, C,ghaloalkyl, -XC(O)NR°R'®,
-XNR®C(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, Ci.alkoxy, halo, Cisalkyl, Cs.

20 chaloalkyl, -NHC(O)(C4salkyl), -SO2(Cialkyl), -SOx(aryl),
-SO,NH,, -SO,NH(C4salkyl), -SO,NH(Cs ;cycloalkyl), -COzH, -CO,(C4salkyl),
-SO,NH(Cs.scycloalkylCqsalkyl), -NH,, -NH(Calkyl), or hetaryl optionally substituted by
1 or 2 groups independently selected from hydroxy, Cqsalkoxy, halo, Cqsalkyl, or C,.
ghaloalkyl;

25
X is —(CH_),- or C, alkenylene;

p is an integer from 0 to 6, preferably 0 to 4,

30 R®and R°® are independently selected from hydrogen, C,salkyl, Cscycloalkyl, aryl,
hetaryl, hetaryl(C,salkyl)- and aryl(Cysalkyl)- and R®and R® are each independently



am no) pent yl ] oxy} et hoxy) net hyl ] phenyl }-N - phenylurea; and salts, solvates,
and physiologically functional derivatives thereof. 30 5. A conpound of
formul a (Wpoaheoheis: WO 03/ 024439 PCT/ GB02/ 04140 106 4- {PCY/GB02/04140

R -2-[(6-{2-[(2, 6-di chl orobenzyl ) oxy] et hoxy} hexyl ) am no] - 1- hydr oxyet hyl } - 2-
(hydroxynet hyl ) phenol ; or a salt or solvate thereof. 5 6. A pharnaceuti cal
formul ati on conprising a conmpound of formula (1) or (la) according to any
one of clainms 1 to 5 or a pharmaceutically acceptable salt, solvate, or
physi ol ogically functional derivative jfgreof, and a pharmaceutically
acceptable carrier or excipient, and optionally one or nore other
therapeutic ingredients. 10 7. A conbination conprising a conpound of

fﬁrrml a ({aptie.:s?u(/ls%stﬂ@tgero ing 2|tg?owrmnaénuycdeadd@ florh Bal, Oledliyl, Cr.
phar maceut i ca a e s ol yate,_ or ysi.0],0gi upcti ona
derivati véh?'ﬂé'}‘éoﬁ\ﬁfé@&gﬁ@kﬂi '%8?@1-@?\[{'9'& '%Cﬁ?é?'g'ge%ﬂzié' 3’%?5%%%?@“58 . A
conbi nat i avHaexIaa i;algy!), ant(Caiatkyl)- vaTe( @4..alkehg)- carpiéC. atkgn@pehatargl(Cngr edi ent
is a 15 PDE4.inhibitor, rtj o 0j Nk i qengic agent. 9.
A conbi nateggxl)'a&héga?a%ﬁ’ t@(ﬁﬁgwﬁ%’c g '&‘mr lé‘?'r?%ﬂ%gggd{qb IS%Q%M%\E% apeutic

i ngr €dli entNKHE(O)aryl, or -NHC(O)hetaryl:

6a, 9a-di fl uoro-17a-[ (2-furanyl carbonyl ) oxy] - 1113- hydr oxy- 16a- net hyl - 3- oxo- a
ndrosta- 1,4-diene-1713-carbothioic acid S-fluoronethyl ester. 20 10. The
use of a dOnoRIREtest frerg hidiogen. Gsalkyl@nd)Coalydedihg t o any one of clains 1

to 5, or a pharmaceutically acceptable salt, solvate, or physiologically
functional_derivative thereof in th nuf act ure _of i for the
pr ophyl axi® 8 %r S\ fﬂgﬁ[’e%{engy E?I?ﬁ?%ﬁp%gﬁo(ﬁepl éh"aﬁ%ﬂ' %\Rﬁ?ygt?%ggggfylécti ve
132- #ir endietargphemni@asmlist)- i diangd(Gatled)-, @R and R'hdogetterfwith thaaitrogen

pr ophyl axi -t i=NigC C it i Bﬁ{mﬁi fgr which a
sel ective téﬁ%&b%ﬁ%@é@g (?)’rfar_zﬁ%r?i ’sbf’aérsf%%éégd;ﬁl?rem ch coh%rnihg'es

adnmi ni st r &andd' and R e pagieertiopally spbstitiiegtivneneanbun grayps indesepstsity of
formul a (Ideiked fréhh ha%?@?{éﬂiyﬂganﬁ@@ﬁb{oé)m of claims 1 to 5 or a

pharmaceutically acceptabl e 'salt, solvate, or 30 physiologically
functional derivative thereof. 12. A conpound of formula (1) or (la)
accotgli ng wirera Ry ieNRIC(O)ERIR 1Rt andbRbmag, 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(O)NR°R" or -XNR®C(O)NR®R™, R® and R'’ may, together with the
nitrogen to which they are bonded, form a 5-, 6-, or 7- membered nitrogen containing
25 ring;

R? is selected from hydrogen, hydroxy, Cssalkyl, Cy.salkoxy, halo, aryl, aryl(Cq.salkyl)-,
C,ghaloalkoxy, and C;.¢ haloalkyl;

30 R3 is selected from hydrogen, hydroxy, Ci.salkyl, Ci.salkoxy, halo, aryl, aryl(Ciealkyl)-,
C,ghaloalkoxy, and C,.ghaloalkyl;

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,
35



pharmaceutically acceptable salt, solvate, or physiologically functional
derivative thereof for use in nedical therapy. 35 WO 03/024439

PCT/ GB02/W0D402443D7 13. A process for preparing a conmpounaCofGEoonmsba (1)
or (la) which conprises: deprotection of a protected internediate of
formula (11): RLI30CH2 Rea Rla R140\ i HCHNRLIS5CRAR5(CHm 0-(CH2)- OCR R
OR19 (Il) R3a 5 or a salt or solvate thereof, wherein R4, R5, R6, R7, m
and n are as defined for the conpound of fornula (1) or (la), and R a,
R2a, and R3a are each independently eifyfhgr the same as Rl, R2, and R3
respectively as defined for the conmpound of forrmulae (1) or (la) or a
precursor for said group Rl, R2, or R3, and R13, R14, and R15 are each

: ndependenR‘i :ylanllg7 @r%ﬁwmh&awgeact@ﬁ fidnPhyairégdn arg CiLalkpl Vﬁﬂgt%%(fgﬁ/_istohﬁétdat
east one an iS a, prastectin p, an i s hydrogen
or a prot etg?it(?{é .bf?aé?mb‘f]@wsa\? F{oﬁﬁ%?{ Ennoér#)ﬁggh%h ormula (XIX): 15
R130CH2 CHCH2NR1S5H OR19 R14 (XI X) wherein R13, R14, R15 and R19 are as

her ei nbefore defined, with a conpound of fornmula (VI): WD 03/024439
PCT/ GB02/ 04140 108 R2a Rl a

5 3. A compound according to claim 1 or claim 2 of formula (la)
2
HOCH, R "
HO Cl:HCHzNHCHZ(CHZ)m—o —(CH,);—OCR°R’ 4<\:>/ (Ia)
OH
R3
10 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.

4. A compound according to any of claims 1 to 3 which is selected from:
N-{3-[(2-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyllethyl}-

15 amino)hexyl]oxy}ethoxy)methyl]phenyl}-N'-phenylurea;
4-{(1R)-2-[(6-{2-[(2,6-dichlorobenzyl)oxy]ethoxy}hexyl)amino]-1-hydroxyethyl}-2-
(hydroxymethyl)phenol;
N-(3-{[({3-[(2-{[6-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}-
amino)hexyl]oxy}ethoxy)methyl]phenyl}amino)carbonyllamino}phenyl)pyridine-3-

20 carboxamide;
4-{(1R)-1-Hydroxy-2-[(6-{2-[(3-hydroxybenzyl)oxy]ethoxy}hexyl)amino]ethyl}-2-
(hydroxymethyl)phenol;
4-{(1R)-2-[(6-{2-[(3,5-Dimethylbenzyl)oxy]ethoxy}hexyl)amino]-1-hydroxyethyl}-2-
(hydroxymethyl)phenol;

25 N-{3-[(2-{[5-({(2R)-2-Hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}
amino)pentylJoxy}ethoxy)methyl]phenyl}-N'-phenylurea;

and salts, solvates, and physiologically functional derivatives thereof.

30 5. A compound of formula (1) which is:



LICAR5(CH2) m O (CH2)n O -CR6R7 \ (VI) R3a 1 wherein L' represents a

| eaving group such as halo, followed by renpval of any 5 protecting groups
present bwoasneenti onal nmethods. (C) by reacting an am ne poafT/GEmmwi4a ( XI X)
as defined herei nabove, with a conpound of fornmula (XX): R2a R 14

R4AC( O (CH2) mO( CH2) nOCR6R7 R3a (XX) 10 wherein R4, R6, R, Ra, R2a, R3a, m
and n are as hereinbefore defined; wunder conditions suitable to effect
reductive am nation, followed where necessary or desired by one or nore of
the following steps in any order: 15 gpy optional renpoval of any
protecting groups; (ii) optlonal separatlon of an enantioner or

di astereoi soner froma m xt enantioners or diastereojsoners; (iii)

optional cbHIE)-SilE{2df2. @ﬁé’hbﬁrméﬂ)Oﬁtﬂeﬁ‘oéb}lhP@é)ﬁm'ﬂﬂ]ﬁd‘@é?’iyeth%'lzvat e, or

physi ol ogi @,%gﬂoyyrﬁgmglgéwﬂgi derivative thereof. 20 (iv) optional conversion
of a group R2a’and/or R3a to a group R1, R2 and/or R3 respectively.
or a salt or solvate thereof.

5 6. A pharmaceutical formulation comprising a compound of formula (l) or (la) according
to any one of claims 1 to 5 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.

10 7. A combination comprising a compound of formula (I) or (la) according to any one of
claims 1 to 5 or a pharmaceutically acceptable salt, solvate, or physiologically functional
derivative thereof, and one or more other therapeutic ingredients.

8. A combination according to claim 7 wherein the other therapeutic ingredient is a
15 PDEA4 inhibitor, a corticosteroid or an anti-cholinergic agent.

9. A combination according to claim 7 wherein the additional therapeutic ingredient is
6a,9a-difluoro-17a-[(2-furanylcarbonyl)oxyl-11p-hydroxy-16a-methyl-3-oxo-androsta-
1,4-diene-17B-carbothioic acid S-fluoromethyl ester.

20
10. The use of a compound of formula (l) or (la) according to any one of claims 1 to 5,
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,-adrenoreceptor agonist is indicated.

25
11. A method for the prophylaxis or treatment of a clinical condition in a mammal, for
which a selective B,-adrenoreceptor agonist is indicated, which comprises
administration of a therapeutically effective amount of a compound of formula (1) or (la)
according to any one of claims 1 to 5, or a pharmaceutically acceptable salt, solvate, or

30 physiologically functional derivative thereof.

12. A compound of formula (!) or (la) according to any one of claims 1to 5 or a
pharmaceutically acceptable salt, solvate, or physiologically functional derivative thereof
for use in medical therapy.

35
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13. A process for preparing a compound of formula (I) or (Ia) which comprises:
deprotection of a protected intermediate of formula (I1):

- 15

R°OCH, R?
R1a
R™0 CHCH,NR"’CR*R*(CH,)—0—(CH,)—OCR°R"
OR19
ks (n
5
or a salt or solvate thereof, wherein R*, R®, R®, R’, 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
10 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.
(B) alkylation of an amine of formula (XIX):
R'®OCH,
CHCH,NR"H
R OR'™

(XIX)

wherein R'3, R™, R'® and R are as hereinbefore defined,
with a compound of formula (VI):
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RZa
R1a
L1CR4R5(CH2)m_O—(CH2)n— oO— CR6R7 <\ % (VI)
R3a

wherein L' represents a leaving group such as halo, followed by removal of any
5 protecting groups present by conventional methods.

(C) by reacting an amine of formula (XIX) as defined hereinabove, with a compound of
formula (XX):

RZa

R“C(O)(CHz)mO(CHZ)nocR6R7—<\:>/

R38

R14

(XX)
10
wherein R*, R%, R7, R'?, R®, R* m and n are as hereinbefore defined;

under conditions suitable to effect reductive amination,

followed where necessary or desired by one or more of the following steps in any order:
15 (i) optional removal of any protecting groups;
(ii) optional separation of an enantiomer or diastereoisomer from a mixture of
enantiomers or diastereoisomers;
(iii) optional conversion of the product to a corresponding salt, solvate,
or physiologically functional derivative thereof.
20 (iv) optional conversion of a group R, R? and/or R* to a group R', R? and/or

R? respectively.



