WD 2005/ 095328 PCT/ GB2005/ 001241 CHEM CAL PROCESS AND
NEW CRYSTALLI NE FORM The present invention relates to
wao b@spespamr ati on of a R2 adrenergi c agoni st i NnPCT/GB2005/001241

crystalline salt 5 form In particular the invention
rel ates = f t=
conpoundt(?_,%}wmﬁf i ne k?gl %@Dﬂ%ﬁtﬁt%f@clﬁ'ﬁgr I(ﬂil\/‘h
invention relates to a process for preparing a
crystalline nonohydrochloride salt of conpound (Ia)
defined below. The invention also relates to a new

The present iventian fetates {opibkeyoreparalorodf a Readreneigiciagurtiat dr cryetalline salt
S e tQ

5. form 29 barfbu SORBUAKAoh elatet o Mod ARFCEY Br/SERFR! &l of compound ()
defined eelowe More partipularty irer ipvetition aglates $o atpresesadortprapaing a crystalline

o ' | [ J [
moncH 8RN PS4 rESyRY EPIORKARERSP Bl SN A ol 02w
crystalleedptno (payagaorpl) of the moabkyairochtwigeissé of esmpagef (d). f or
treating premature | abour, and are potentially useful
for treating neurol ogical disorders and cardi ac

10 B Adiepdrgidersteptdb agbhietsnatd estagniad et efggive Qﬂh@@ﬂor\/‘me treatment of
193 and corr éﬁondl ng US Pat e

pu"“Qﬂ%Y:ﬁﬁ@%qu @arﬂf\? f%%ﬁﬁ%iaﬂ%ct%? pyﬁgoqa(gy H{?Iease (including
chronfd Bronﬁrllsl'hnd'@nbhysehla\). BiHAtienetdid lekeptdPaydristeiare 4I15€ recognised as

ereochem str *C and **C inter alia (R ,
usefugl% trggtmg-mregw%tg labey: qquarﬁegaéptga?lﬁaqs[eﬁguf?)értqe}g{mg neurological
disordetpBRS eatiRd disorddre. formula (l1a): OH4 HON NHCHO OH
(la) Conpound (la) may variously be referred to by the
15 chenical nanmes N-{2-[4-((R)-2-hydroxy- 25

Internatiohg? rné'téeﬁ %bﬁéatueﬁmbeéwid@%f‘%ld} cdr@ep@nd?%gﬁj UeXpateni Rof €576,793
r mam do- 4 d roxyphenyl ) et hyl am ne;

d'SC|0R§91"Ie'fﬁ/’ér9d?®/BQC<{T@L[n4 gf thedrymyla f:dr oxy - 2 1 V\D
2005/ 095328 PCT/ GB2005/ 001241
phenyl et hyl ) am no] phenyl ] et hyl ] am no] et hyl - 6- hydr oxyph
enyl]-formam de ¥hd (a-R)-3- forma md o-4-hyd
roxy-(a-[[[p- (N[ (2Ry-hyd roxyphenethyl)) am i
no- phe neth hol . I n CAS

NE s benzyl
format the pound (| a) 3i gnat ed:

HO H
NHCHO OH (1)

20  wherein the stereochemistry at *C and **C may be infer alia (R) and (R). This compound

may be more particularly represented by the formula (1a):

NHCHO OH (la)

Compound (la) may variously be referred to by the chemical names N-{2-[4-((R)-2-hydroxy-
25  2-phenylethylamino)phenyl]ethyl}-(R)-2-hydroxy-2-(3-formamido-4-
hydroxyphenyl)ethylamine; N-[3-[(1R)-1-hydroxy-2-[[2-{4-[((2R)-2-hydroxy-2-

1
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N-[ 2- hydroxy-5-[(1

R) - 1- hydroxy-2-[[2-4-[[ (2R) - 2- hydr oxy- 2- phenyl et hyl ] am
wo pwp/0982phenyl | et hyl ] am no] et hyl ] phenyl ] - f or PEFGS2005/001241

WD 01/42193 and US Patent No. 6,576,793 discl ose

phen QAo bhEEy Ao BRLEM Sy RRIOTEMGrIREe "y @R
formadrede #ihydraxirgalfreha((2R)- byﬂrg*y-phﬁﬁ@&yﬂw-am@-pwwyl]amino]methyl 4
benzW}a?&)H& IPEA%thFrﬁé}'tﬁggl&ﬂéow fat) id §eS| §Ein the

eochem str nd t Stereochem stry

N-[2-13/dréxyG-[($ Lmdroﬂy‘—quddr {@R)®- fﬁ)fd@ol_)'fl\leQBb%éMNyl_fﬁﬂhyI}éggﬁdE]; on 0
+ n n
phe”@q'\?”%q' W@H’l%f@ﬁ%ﬁ NO2 Bn Bn )::LNH NO2 Bn OH

Bn / |/ N\ Bh OH NO2 B n 20 2 WD 2005/ 095328
WO (D’KZZFZ’@ZGOGI d91Paient Ne. BhSJ&RE3 disclosBnCaHpaknd £la as a potent B

adrenergic receptor agonist.

WO 01/42193 and US Patent No. 6,576,793 describe the preparation of compound (la) as a
mixture of stereoisomers, that is, wherein the stereochemistry at *C is (RS) and the

stereochemistry at **C is (RS), according to the following reaction scheme:

Scheme 1
?n
HN —
BnO TH
Bn
(e} ?n
N ‘,3"
\/\@\ R N
Bn fl\lH \/\©\
NO, Bn Bn TH
Bn

OH



OHBn\ )aN Bn NHCHOIn OH OHH NI \ / [/ / N\ HO
H NHCHO OH 5 wherein Bn represents a benzyl

w@e@seeBehg group. US patent application no 10PGRGB3®H5/001241
and correspondi ng International published application
10 WO 04/011416 describe the crystalline
di hydrochl oride salt of compound (la) and nethods for
preparing s E%”al t. I'n said applications, conpound

(la) is : IIovmng reaction
scheng ‘ H/ 001241, Schene 2
NH2 M A NHz OH 3) NaCH
2BnQ idazole / \ Br HN\ /H
DMVF O 1V ( HN H H
OH I|3n
L
Bn T/\/@
NHCHO by OH
OH
H
N\/\@\
NHCHO OH

wherein Bn represents a benzyl protecting group.

US patent application no 10/627,555 and corresponding International published application
10 WO 04/011416 describe the crystalline dihydrochloride salt of compound (la) and methods
for preparing said salt. In said applications, compound (la) is prepared according to the

following reaction scheme 2:



Oy 034 5\ OIBS OTBS
Nal |\ / + /7 \ \\V///\\
WO 2405A®388 HN H H OH y heat
OH \ NOH / Pd/IC, H2 H
H OHW /HO ~I I( O

H / Br HZNI1 \ / 1 I / N
OH~-DMSO O/ / N\ HNHOO
ul | O0 4 2 TREAACTHEB200501241

HO H OY H et hanol HW H O
3 (la) 4 WD 2005/ 095328

Sche / GB2005/ 001241 I n Schene 2 the abbreviations used
have the followi ng meani ngs: NaHVDS: sodi um

hexanet hyl di si | azane

NH,
(0]
. [::::]//<:J

NH,

1) NaHMDS ~ HN
THF,DMPU
N

2) HCI oH
3) NaOH

o

OTBS
Br

" TBDMSC
imidazole

(]

%” 0,

O

I
LN

0

1 (la)

HN H

£33

OmBsS H

N\/\O\

DMSO 0 N/\‘/O
L

heat

3}

TREAT HF
THF

OH
N
Pa/C, Hz H \/\©\
elhanol o u
HN\n/H OH
o}

[}
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THF: tetrahydrofuran 5 DVPU:

1,3-dinethyl-3,4,5 6-tetrahydro-2(1 H) pyrim di none
waBDMBE328 t ert - but yl di met hyl si |yl chl ori de DVF: PCT/GB2005/001241

di met hyl f ormam de DMSO. di net hyl sul phoxi de  TREAT HF:

trie I ne_trih I [ nmberi ng of

In Sc *P&P%%Hﬁo%rqrﬁv@b%r‘%‘%%‘éu‘lﬂ%v@@”ﬁ mgg'% 05 04/ 011416,
but it will be appreciat ed t hat corrpound 1 in Schene
| s equi.val.ent t d (la) herein. According to
NaH'\’@'OM 8‘1‘5['3'1’5‘6@“‘8%@&& ochl ori de salt of conpound 1

THF: i S pr epdraggidiojurad 5 di ssol ving conpound 1 i n a pol ar

DMP of corbAmetog S bitari it L BIARIARE 10 ¢ o0
TBDMEGIch tdrebutildinktbysilywhloddesal t is fornmed by

crystal]li on, 2004/ 106279 (claimng priority
DMF:£ 1 om U€ ”ﬁéﬁ\gtﬂr S cation Serial No. 60/473, 423)

DMS@tescr i HESetByISLUIVISG)dIid i ne form of _
TREA}I}I_I%I-ZR) [ trfglg gmmeWhyd%%brzlaeDhenyl et hyl am no) phenyl ] et hyl
2- hydr oxy- 2- ( 3-f or mam do- 4- hydr oxyphenyl ) et hyl am ne

nonohydr qchl ori d 004/ SCr
The R0 | QWL SUSOTERE 7 BaNY et e Sl iffe, Bk win be
appretatuaityisgy ehdount den Sehémetb is eqlqnvalemi ta Domﬁour)d tideherein.

addi ti on of between about 0.9 and about 1 nol ar

equi val ent of aqueous hydrochloric acid to the active
Accoramgpwwmolodbﬂimjﬂb\/etdeimhwr@mlard%eblvmtcommmdaﬂ; is prepared by

sl SRR % 8ol K BT B PG o i

to forrta secBht eblutidretrovaeichtae difydachiodbe walt 5 foronddisy aystalisation.
conmpound 1 dissolved in a polar, water soluble 30
sol vent. A suitable source of chloride ions is

WO 20081062170 Clelaihing epristity aroSruiU$kﬂa®erpoAmI|catiIime@tlali 8lo. 60/473,423)

soscrka e SRRt o B ALE SR 2o R -

2-hydrSQR-@PRARAmidRAdhytgo3aHenBiaming uonohydrotiderdeand
allom ng the solution to stand overnight at room

tenperature. The crystalline product can be isol ated

WO @g_ﬁ‘/}fggggﬁtge% rlb&nlﬁltéﬁré/ﬁdthe%II@lN?@&Q@é@%%gpanng the crystalline

1241 111) froma er slurry of
monobydroelipidrisaipfwormparthl ori de salt, which slurry may
be formed by the addition of vvater is added to the
di HCl salt of conpound 1. iv) recrystallizing a

i) thdHGHiRsNbObdtdEes abbutd.9 epgReundt indrdduiyaleet weaquebuemgdrochloric

2 equival ents of
acid to the active compound 1 dissolved in a polar solvent, such as isopropanol or water;

i) the addition of a molar excess of an aqueous solution of an inorganic chloride at a pH of
between about 5 and about 6 to the active compound 1 dissolved in a polar, water soluble
solvent. A suitable source of chloride ions is ammonium chloride and a suitable polar solvent
is isopropanol. For example the crystalline monoHCI salt can be formed by dissolving
compound 1 in isopropanol, adding aqueous ammonium chloride, and allowing the solution
to stand overnight at room temperature. The crystalline product can be isolated by filtration
and dried.
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5 chlorine per nole of conpound 1. W have now found
an i nproved nethod for preparing a nonohydrochl oride

W@ 2005/02328 conpound (1), in particular a PCT/GB2005/001241
nmonohydr ochl oride salt of conmpound (la) and nost

iii) fr%@%&%%%ll{ [yg f tﬁé%g%r?s%np%gﬁnwgg%ﬁ@glﬁg lsgf:t], \:9% tﬁ?lyhrg%ay be formed
by thef guoetgmlcnigvaltéraé atidhal toangdiidd self of anmduad@dL) i ncl udes

two asymmetric centres, nanmely at the carbon atons
designated in forrrula (I) as *C and **C. References

) oRSRBIB % ARTRNIER L P bRt rd mons o

chlorifgg pédnolged compaumd pr oportions, at both *C and **C.
Thus, the 15 stereochemistry at *C and **C may be (RS)
and (RS), (R and (R, (R and (S), (S and (R}, or
We r{aﬁ ﬁ(ﬁ/@l fod dreliprodéd ahethd efbﬁ?rrtﬁéﬁarﬁw@ Qoﬂﬁbﬁblﬁyﬂjr&dl’ﬁorlde salt of

be read as including in ﬁartlcu ar

compoung) (1] @@BC%%F\H@@V@%&QW@&S@ 0h §OrRRRNd ﬁ‘fﬁ) #nck r;npgttpreferably a
cwst@%@‘?ﬁ&n&h?@ro@ﬁl%ﬁ@é‘Ealt M@ JoBAd pEPVi des a process (A)

or preparing a nonohydrochloride salt of conpound
(1) which process conprises the steps of: Aa)

It will 88 %‘Bﬁ’r‘éﬁﬁf&i fﬁanq 2?% Brdgeth ftﬁéﬂhé’EorﬁQWdoMﬁla (Iancludes two

er ei'na ter conmpound 25 d (11
asymn@trpexentre%lrwne yarizhe parbon aigaes-essigotgd in) Of”@ﬁz('b@ Iy e
Refer in Qd E&%pmd%%@%rﬁ)@@ggamﬁ’% %Q%m@%annomers either in

In PL represents a Iox rotectin oup,

nd
substaaztuaamuu:@ f@mwruaﬁd@m@@ﬂvwrowwr&@ﬁt qﬁ@x%ﬁoa@% e athus, the
stere&%ﬁ?ﬁﬁ&%‘ atPEYRCHENHaIhO URS) énd/\(Féé‘) BR\VBRKRICIAY ankqs), (S) and (R),

ect "sel ect1ve pratonation
or (S) and (S).

Hereinafter references to compound (l) should be read as including in particular compound

(a) unless otherwise specified.

Thus, in a first aspect the present invention provides a process (A) for preparing a
monohydrochloride salt of compound (1) which process comprises the steps of:

Aa)  contacting a protected form of compound (l), or compound (la) (hereinafter compound

(1) and (lla) respectively):

ST

NHCHO

TG0

NHCHO (lla)
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Ab) contacting the product of (a) with a source of

chloride ions to effect anion exchange; 10 Ac)
walepsoeses i ng the product of (b) to renpve Pl,PErdB2005/001241

where necessary P2 and P3; Ad) isolation of conpound

(1) or (la) as a nmonohydrochloride salt; and

optionally Ae) crystallisation or recrystallisation

of conpound (1) or (la). 15 In a preferred enbodi nent

i E Y A3 B E g pgerriony

(r@)esennhwﬂogercon ahydroxyl prodecingtoraup; of a cr yst aI I | ne
nonohydr ochl ori de of conpound (la). 20 Hydroxyl
protecting groups P, P2 and P3 may be sel ected from
amith @stedkheidjitaleffechnglectdfe pritooatonpr ot ecti ng gr oups
using principles well known in the art. Exanples of
the hydroxyl protecting group Pl include aryl al kyl
Ab) egonthétingythe pWitRECkOf€a ) Wit a sourbe bhctdbrideZioasnth é¥R:ct anion exchange;
represent protecting groups these may be groups which
can be selectively renoved under conditions which do
Ac) N@bpraterng erEpredit of (B tsrengBe!P'pindRherecheBdssary Pbend BT,
exanple a silyl group, eg. 25 a trialkyl silyl group
such as tert-butyldinethyl silyl. In one enbodi nent of
Ad) t RofatibR \beBdrhesund (1) of @Ry &s e michoaydrootilends suit; gne opticrady
P2 and P3 both represent hydrogen. Wether to enploy a
protecting group and if so the choice of protecting
Ae) 9LRMRlisEtiVH bivebrybiagisatein df compblsd gkod lgd  per son and
may be achieved without undue experimentation. 30 It
will be appreciated by those skilled in the art that

In a HRFAPRINEMLOHINeAN the Irfenem bivitiek Veaid dbdess o tmg@feparatlon of a
atons and t hus have the otentlal to fromsalts

monoBysrachIpiies alkroft PrBRRURAN12). HoPRIHSHIRTo i Biepaktion “f a crystaline
monoﬁydrsamwde <bf%onﬁb)5uﬁ@65)“ on of corrpound (11) or (Ila)
with hydrochloric acid, the reaction nust be
carefully controlled to achieve the correct

@ﬂdPaMl"?dl &° A pRbdette®Frofamangst the wide range of
Hydrﬁ?ﬁbrgﬁagg T ey o ag mong J
knOWP@Wt&QU(EPWlQﬂﬂQ Piieciplas well dgawn im e afs egt“?‘rﬁﬁles’ of the hydroxyl
proteétf?l'gtc%ir&p pT ﬂEI‘aBQtahﬂ’é]kWe? hoéh2pealhafel éithé%rhb&ﬁ oﬁPébh@ P® represent

results in ‘sel’ective protonation of only
protegtingrasgens tesprmayrke @RS WA B w%ﬁ'vskydﬁfnoa% under conditions

whlchfc.‘RJ llw&"glé'&ren%%@“ SNGHAREA of POLARPF Afhyde @Br example a silyl group, eg.
toi chionetrically exact nonohydrochloride salt. The

a trlalbylcﬁﬂéls@OW Stlﬂbaw%%blﬁvldmﬁi@ﬂﬁ"ﬂn lajcsg erﬁ‘&b&dtrﬂ%nt 6f this Tnvention P
repreéﬁ’éﬁfé‘afpﬂgéct H@aéro&pf@nchb?’déﬁ’& |3IB B6hdepeabht Hgﬂfbd@ﬂ Yhether to employ a

use of str ong ac]
prote@m grawp @nd of %ﬂxmedcfwr@ pisrogsicting §f9tl9n'§ Vﬁﬁl"at@?srenﬂ'h%the skilled

persog\taé@g rﬁ%glgé Q?H?&feﬁrv&%béﬁ brRflexpbiiRemaficint conpound. In

he present process, a conpound of
formula (I11) or (Ila) my be contacted with

It will be appreciated by those skilled in the art that compounds (I) and (la) contain two basic
nitrogen atoms and thus have the potential to from salts at both. In order to obtain a
monohydrochloride directly, ie. by reaction of compound (Il) or (lla) with hydrochloric acid,
the reaction must be carefully controlled to achieve the correct stoichiometry, and avoid

formation of eg. a dihydrochloride salt.
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a weak acid. Conveniently this step may be effected in
an organic solvent, for exanple a 10 ketone such as
wQ2mangssehe (et hyl et hyl ket one) or di et hyl ket oPET/GBR00&/001241

wat er - i mm sci bl e al cohol such as 1-pentanol. Wak

We hé\?é! %ﬁncnga@B %tl£ BRIt DN il W@al{ &eid %5&[‘5& Scelie %Eidcresults in
en20| c aci d or 4-nethoxybenzoic acid

selecweeﬁretoabthn gfc@tly enexdifragemalemyiaMokR bapiGraiiyog et aton iapH following
anlonh@X&laﬁ ﬂ?rH%hS#e?ern&Slaﬁ'o%etrwllf &E@t]pnm?%h roch oride salt. The

convenrent fecte
procesewf)ﬁmmr@s@nt inantiox @iaol @Saﬂweaadt/ém% énajrtbe |thrphla!0m%m§@t can be
oyt

prepat S HARA Mhe 6E of Sokladl ol RoroRt St bR ol eionp 20id =
this cén ead 40 dpfO(mwl?tlomwdee parent eorapasing. t he sol uti on

obtai ned fromstep (Aa) may be contacted with a source

of chloride ions, using eg. aqueous sodi um chl ori de.
In stePIiAB) afttieg presgniairecessonvempeund of farmus {1ber éitr) amayabeepntacted with

a we%e%ﬁ r %o%lgnlbﬂttl){]{?\% t?@gﬁn%{jﬁé’ DG N %ﬁ%r%ﬂg}@%ﬁl%nt?%@example a

rate prod
ketones cluah exs ae’qumyonedmhhyleihﬂketm)h@rddletwll@tm, s a hater-immiscible
r d I ' ] .
alcoh@oélﬁ%n%rgoﬁﬁé}itgﬁdl 9%(—:‘:2@( tldgqxr/]rg F}r%?tﬂr%d%rflﬂgw?oﬁ@clpbé ‘?ar er?mple acetic
acid, ﬁendbembpnzcoma@tdaon 4mtm@¢ybﬁwmeCIﬂapwelfwablvmebty acid. The weak
t req i
acid rﬁ%}f@? %%%Hgg A0S epeb%% %ea%gﬁ%élpf{ g{ﬁ%csttléﬂgwag][bgweiryengly be effected at
a slightly elpvated ¢$rUp¢rgtLtr@ for exaniple pt adgmperadifre é thegrapge from about 25°C
to abcﬁﬁg% tional nmethods. Thus where one or both of P2
represents a silyl group this may be renpved
for exanpl e using cesiumfluoride, in an organic

Step &ﬁ)vrﬁéy £OIYs ﬂleﬂﬁ thapeb: W@Bgis ggggb% }t/t?{grtogﬂgﬂ ffidH'sfep (Aa). Thus

vent suc
for emmplwlhetdwwtlbemm&ﬁfmm Istepy(Aag Brexthe, captrated with a source of chioride

ions, i.lélb? %ﬁz %@u‘%&g doliuh! HbGEE Ths @te}o%\é? %&soséb%b%ﬂént ly be eff%pted at a

or ur an. protecting
tempéretur@mamd gy ﬂwrabgehaﬁcoto atsd)u’ﬁgjiOanaN ‘dmﬁ steagethe intermediate

prodL%# krbclémgélgtegi!q t‘?cm m{eﬁ‘ﬁ{@%qg' #\{I(Iéé/o %Hg%eﬁbhydrochloride salt
of COMpDOIM/dI‘)CIﬂ‘h(IIle}I d'dalssra’bduajfmmohpmbtﬂiné(d n @WSt@ilia9 form. If necessary
crysteﬁlgsgﬁcgfg %%y%%cfg&ﬁt'afé% t}yosté P FREFAE, LbReYt étﬁ)ﬂg )é;éolfﬁpysé?ﬁtchlng or

by conventil’onal neans. dvantageou
seedingnohydr ochl ori de salt of conmpound (la) may be
obtained in crystalline form by precipitation from an
aqueous organic 8 WD 2005/095328 PCT/ GB2005/ 001241
Depratettioniairfll) om(lla) penordingiceste ibe)dnaehe eBested &l iconeentipagl methods.

ydro |
s TESEXHROELAE 2Bl BE QBEBET b ALY 4RO 5 romoved for
examaled usmgpa:&spyh dluodtal in @prebeniabsojvent 1Suchbgs meetbanay optionally in
.sal 0 r t
a3y AP et LB M Boble FENTRIFR IR AR oot
or trietidamias Wiiftuioride aqaue«dwtsod:fms ttratydrhfuran. t Aprotecting group P! may be
removed for example by hydrogenation using a palladium or platinum catalyst eg. Pd/C,

conveniently in an organic solvent such as N-methylpyrrolidone.

Monohydrochloride salt of compound (1) or (la) prepared according to the present invention

may be isolated by conventional means. Advantageously said monohydrochloride salt of

compound (la) may be obtained in crystalline form, by precipitation from an aqueous organic
8
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5 i sopropyl alcohol. During addition of further
i sopropyl al cohol the tenperature is cool ed,
WO poosiogd3ks i n the range from about 15C to abourPCREG2@HME01241

subsequently in the range from about 00 to about 10.

. cr .
SO|UtI§? IMSJ gé:lz F@?F b%og?‘meﬁ’ flwec&téeiﬁ ﬁ)gﬁfgﬂgfrl]@%éhl& e may be obtained
from an sm;gﬂnn agjuiQ dorﬁmrﬁmgmdnb(wr@ 0§ mawvl@y@@lidﬁeﬁtqndf l@@propylalcohol

l
prefe“?%tﬁnfn tﬁ‘r b)pﬂé er ?Ald QSMF%:I: ?&r gg% érrahfré brgfhgnﬂéﬁg%%%ﬂ abddl 60°C to
aboutsg0°®:; |addmgayatrer an@dm apytapling Hnéaleg@ltlmgnaqmwpwuum with further
|soprc%3‘§/mrc5ﬁ{)llu;gyh&taaﬁltﬁ@;bgﬁwﬁtﬁ?g%gg M a@%ﬁsfeme?%n erifl is cooled,
|n|t|allmanrtbe rargg. fromt Elibeld)dI5| @do ahdubr5€eand sybseamiently imitha ggnge from
we found that crystalline conpound (Ia)

abOUtrerdéqgﬁbgl?[gﬁl oride was obtained not only in the sane

cryst aI line formas described and characterised in WD

7 £ Al
oo MR Rk BSERSREFE B B ) S92 By sspinng
or diskoiving eridfeompdund it a swrcahl@s@vgmtfar exainle indysirigl methylated spirits or
r. :

methérﬂ)‘? I%ﬁ%%%r%%%tﬂeq’e&ﬂ es#s%%ﬁg&@ﬁagaﬁmrﬂl%a& if nechsary be
heateEofOnn éxaampde Hor an Bmpegaturgl in dfe cangsodioth @bayt 60°C to about 80°C.
Cwstﬁﬁémilaﬁ%aﬁﬁg; lﬂftlbfée% nq@Hn\;%%tl @JP\G%BSF’ %W@é&llﬁg%'ne o|r¥eed|ng

pure For tal s by s urrying or exa

suspendi ng a mxture of Form1 and Form 2 crystal s in

In lnlﬂalsgkéle%]ien?éjmazﬁi ﬁr%?O%f’?stélﬂr‘ijéj%Hpgb?gﬁ(%éygﬁb?@qr%chloride was

obtameh:le nologle B5thier samabasystalliGeC foron @bodrscHbe] ahdr chaacterised in WO
2004@%@%&%@?&% Ce?‘fEO{rgl ﬁi bgttpal%cglrﬁmg tn%@/y&%r}gﬁm%’?'orﬁw %@ﬁgﬁg? herein as
Form%cwmﬂhedf@un@metbéome%l arysigls @vé demoredbersnagiyndvicallipstable form
t Y s, in a particular enbodi nent of process
thantﬁgr@@bys i gsatl on of the nonohydrochloride salt 30
obt ai ned rmy be effected by subjecting a suspension of
| a) r lLoci te eat
Moreé\ﬁez, ggﬁ%ﬁgé&rﬁgﬁ@% rq‘?(u}r@ orf %ﬁ‘ﬁ 1 ?nd ?‘Xl% %s%rg%cs,e%r& dorﬂg)ound (la)
monohydrohigoridengan be mnvartaniulto waanbalhrbwe F@U@ 2angstatoby algrrying, for
[ f . 5 e ti4.0
exampfy bl SubR¥ha B gBERS g rip | n bl Ceritalt H2F et such as
aquemsdmdustnmohemglateﬁmirlitammat@aawidandcsimrimgt g tepeemtwe ethe range

rom SERRAG304 S o B e BRI 8 0 Gy g o

involvingpfectystallisation with iterepgriabire wpclioby dusb hethodie campe iged to provide
distingyi using Differential Scanning Calorinetry
seed%ﬁﬁ%%;g%%ng%?gl

ray powder diffraction, and/or infra-red

Thus, in a particular embodiment of process A recrystallisation of the monohydrochloride salt
obtained may be effected by subjecting a suspension of (la) monohydrochloride to repeated
cycles of heating and cooling. Heating may be effected at a temperature in the range from
about 50°C to about 60°C and cooling in the range from about 15°C to 25°C. The solution or
suspension may be aged after each phase of heating and/or cooling. The heating and
cooling steps may be repeated for several cycles, for example 2-5 cycles.
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spectroscopy as described hereinafter. Form 2

crystalline (la) nonohydrochl oride has been found to
wheoosneB28 her nrodynani cal |y stabl e than Form 1.P&I/GB2005/001241

present invention thus also provides crystalline (Ia)

I T NU T ——
leferéthlélR)So'énhmgf O)élbrl?ne(tr@ aﬁalysr&mﬁmwmwdeo)@fpﬂhemd ) and/or infra-red
spectrpgcc}f)é{ g;?q%‘s’ié g{ggﬁ%r ?cfrpeig taﬂllnegra %B%r%):hl%ecﬁas been

nni N
found €b® Md’@trfe)fmbdmmlcdﬂy stabiehthas Farmdbsence of 10
di scer nabl e endot hernmi ¢ features bel ow about 125C, two
or nore m nor endotherm c events between about 130 C
The ;ﬁt@ﬁ’erﬂbmuéntib&Otr@lsaatéoapro&mset cnyétaﬁmgn(lé)l caomohydrochloride (namely,

L TR o e

formamitid- 4—ﬁ9dr@b5@iﬂkn)1|§3btl@1amme addmdhydmcaloﬁde)t inea foirmdForm 2) which is

cars S B, Sy A B i, s o Bsonce o

discerfBIGIE @RtSthefeid fditures belew aibut $PECL tvas copyre Mimos enddilegrmic events

t he |nfrared absor pt | spectrum corded, gver. the
betwoRBEASEr G ATGRPOHBOB G BB GNCIPY O SIgR AN SRR fpdfeat fow at
r et HishR&@ovdur it about 133 °C and
abOUtg@rgﬁtit:n I 'mer Ljr'ﬂ:%—vééﬁal ATégg?ﬁeﬁgﬁueg,tged t%?al
at abouefl 5 €6€; inmpdiiamp finthpr ainersndpthermigravent roay aeqyr Bt aout 170 °C.
(1'a) nonohydrochl ori de gave an infrared absorption
spectrumwi th 20 significant absorption bands at about
Form 6@3cry§9ﬁne 744, niﬁménh%@chl@[ﬁi@ ngR7 alsd7be OixPactedsed by infra red

e S 5. 0Bl Vel bR, g o oo

waverﬂfn)ﬁﬁéraﬂarhg'e"mdol taﬁ5fmrm1h;sd‘rgm ReddriEmenggechiusoObe FT-IR spectrometer

eqUnggéwgﬁ %‘EIPE rr,»_é%/r gLﬁPvegga_Jl &%@teﬂé@g? iﬁc}c%t%l[r%ﬁéét@ﬂ) %érg;gl'{ng accessory

FormfZerri?étallnﬁ‘rt(tajl nmencbhykjl'm:hmrldeegmvr? aneimfrated pbowpties SPeftmm with
stal i a ti
s ARG G 2 LR 4, B SHR o k! v, s,

1024,P056, 108 ane1ctyi d2o4 me37(11 &340rdi5aby t4Sc Hbee.i 113@9 3371 and 3552
vvherel n nore than 50% by weight in Form2, 30 suitably

cm™. at | east 75% by weight is Form2, for exanple, at
| east 80% suitably at |l east 85% preferably at | east

Form %%&% %ngrm Myc@gx t?’rltjj\e%y'ngg (éea)ch% S§1tcter|tsed lqy X-ray powder

diffrad¥iehfof 8xamply as doRyuis! i argl 2 heremaftst. al | i sati on or
recrystallisation of the (la) nonohydrochl oride, for
exanple in 10 WD 2005/ 095328 PCT/ GB2005/ 001241 step

In a (yk mﬁhéh%wmmtm@ﬂ e bhesept ésvention nurevitesrForim 2 crystalline  (la)
ener

S ble to effect t [ d
mon Qrﬁc@g%}nﬁqﬂs@ k:'?' mq{a fggn dééclfsesgﬁf% er%‘??}eg 5 éét?sttélﬂlﬁlly pure’
means crystalline (la) monohydrochloride wherein more than 50% by weight in Form 2,
suitably at least 75% by weight is Form 2, for example, at least 80%, suitably at least 85%,

preferably at least 90% by weight.

Form 2 crystalline (la) monohydrochloride may be obtained in substantially pure form by
controlling the crystallisation or recrystallisation of the (la) monohydrochloride, for example in

10
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Thus in a further aspect the present invention also

provi des a process (B) for obtaining Form 5 2
w@eopsHgd3ks ne (1 a) nonohydrochl oride (as defi neRICTieBei0s)01241

whi ch conprises: Ba) Form ng a m xture of

s (5 G B R B P BB Wb e

crystaftisBydrawitmiempenathyedeyetifg mde@ribémhaﬂinaqqz‘emus organi c
sol vent, by contacting said nonohydrochloride with
said 10 solvent and heating in a range from about 60C
Thus tnta APDEE asHRCt theqresemimvestianbalst progBICs aBypced) (B3 fargtaining Form

eaid i :
2 oyl B RVABe R o8l e hdahirb R Bsh i Be B
Seeding said mxture with Form2 crystals; 15 Bd)
B6f ontagate 4sost 28 M RBRIBENAIHLZ Y i g ppenyietnyn-
]E enp @R)@Q'hly@f Okﬁﬂ(ﬁ%mmg?-mmcabwﬂnyk}7é1htylan1i1hm uhondi@driochloride
or ex ; repeat i. e , , ,
o oft & RICREAISPPECoReP Ity BB Y s RERT P pytB i said
abov eolpémcae@mtahﬁg Hoa! esmgs frongabtut 68T ioeatioutr@§)° G dorfexample about
exa Lagz aqueous al cohol such as aqueous net hanol
ng e%us i ndustrial nethylated spirits. On heating

Bbm t Agjushes tHel techpeeatper aitsaldemixaung in theeange frameatshib 62T to about
[ution. in ganlc solvent. |If necessary

form

or ég écé}@r%ﬁa"m?gb%%qga the sol ution may be

Be) ar iSekgiflg se@ rhmdremh&brmrz drystals;enmove i nmpurities. 25

o ste C n rm be. fect 0
B@Fystca Imgr% %PWP a|5 téjﬁe Qs A qbowl' bBout 15°C to 25°C:

Bagr elh@bﬁﬁgoéﬁd Nkt tc@ewmmraumumpteesmnge ffrommabo®y °C to about
m xt gL. each phase of heating

and/ galy? g’ﬁg Laélb ‘gd of aging may be for exanple

By Omr@fhﬁﬂhg eteaE Bayund Be) toadbtalh ttd: @Birbd Fosn 2The heat i ng

and cooling steps Bd) and Be) may be repeated for

several 30 cycles, for exanple 2-5 cycles. Thus for

In stép<BEPLE thd@bsw wrdd@es dhe Sapeuss baaniaf s¢ivent may be for example an
nmono drochlor|de %ﬁ%éhmltlall

aqueq S EI I SUE" 8 ATESIRATE I 2b dareubnps iapfiwitse spis. On
heatlrﬁg 8. th6 Bp6cifiPrhfritarearahgentier mixture shoulti Hernt arsputibo @ the organlc

comeS s S8 S A e S ES e B 3 v aton o

removdimpuriiesubsequent cycl es the sol ution or suspension
may be heated to about 50C and 35 cool ed to about
10C. 11 WD 2005/095328 PCT/ GB2005/ 001241

In step Bc) the seeding may be effected with crystalline material prepared as described
hereinbefore. After seeding a suspension forms. The mixture may be aged after each phase
of heating and/or cooling. The period of aging may be for example from about 0.25 hour to
about 3.00 hours. The heating and cooling steps Bd) and Be) may be repeated for several
cycles, for example 2-5 cycles. Thus for example the solution or suspension of (la)
monohydrochloride may be initially heated to a temperature in the range of about 60°C to
about 70°C, e.g. 65+£2°C, cooled to a temperature in the range 50°C to 60°C, e.g 55+2°C,
seeded, aged for about 30 minutes, then cooled over a period of about 2 hours to about
20°C. In subsequent cycles the solution or suspension may be heated to about 50°C and

cooled to about 10°C.

11
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The
N-{2-[4- ((R) - 2-hydroxy-2- phenyl et hyl am no) phenyl ] et hyl

w0 2(0Rp9B2ydr oxy- 2- ( 3-f or mam do- 4- hydr oxyphengd1/GB2005/001241
et hyl am ne nonohydrochl ori de enpl oyed as a starting

e 08 kB AR AN ST B grmie

4-hydmixypisenyt) esthylamiee monbifydbaghiirité1émpBydh@scamtating rodterial for the

f or mul [L) _or ' t
prepafgah g5 R AR BEPAieHa PlEoERE DaBY e ph BB AT owe or as
describedponialoed1fom6ul a (111). OP2'  Plo N H NHCHO OP3

(I'11) 10 wherein P1 and P3 are as defined for conpound

(I'l) and P2, is a hydroxyl protecting group. P2, may

be selected from hydroxyl protecting groups known in

the art, . e.g. a,sily [ . SYE
The cogpeuish o) Tt 1] o6 P MAHBIGE Fnd, 2° both ropregens yiogen may be
obtairRl,frdMa candsgoddis@ohtbobed skfosntledlliduch 15 that P2
and P3 can be renoved under conditions which wll not
al so renove P'. Wien P2, represents a
tert-butyldinmethylsilyl group this may conveniently be
renoved using ggesium fluoride, in an organic sol vent
such as net hanpl , ﬁ)pti onally in adm xture with a

further G h”as-dret hyl ket ogre
rrethylettone or n-b cetate It will be
under g 00u at when it IS ed gbtain a
compound ( ot he appropriate "hi r@k internediatgy)is
desirably enployed in this stage and in the stages

descri bed hereinafter. Structures (I11) (1V) and (V)
shoul d therefore be interpreted as depicting the

i.ndi;vi | chiral. foQrns as I b r .
wherezrg‘lj-",& a@gﬂ%ﬁﬁ C?s(tflqﬂpfd ?tr%rycors%p%%\ﬁ é,l)n%@d E)b/)%r éa A {%&?é?ﬁ?%ctmg group.
PZ m&ppPeslactel fdhr hydr&xW\era2€ding QRGRBKnBEH/iIGBROAS, €g.124ilyl group such
as telpt-ghtymrlnethye%ily? G Be(alp\greciated that P!, P? and P? should be selected such

that PZ and P® can be removed under conditions which will not also remove P'.

When P? represents a tert-butyldimethylsilyl group this may conveniently be removed using
cesium fluoride, in an organic solvent such as methanol, optionally in admixture with a further

solvent such as diethylketone, methylethylketone or n-butylacetate.
It will be understood that when it is desired to obtain a compound (la) the appropriate chiral
intermediate is desirably employed in this stage and in the stages described hereinafter.

Structures (I11) (IV) and (V) should therefore be interpreted as depicting the individual chiral

forms as well as mixtures thereof.

A compound (Ill) may be obtained by reaction of a compound (IV):

12
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20

wherein Hal is a halo | eaving group, eg. brono, and
P2' is as defined for formula (I11) with a conpound
woos/opdd8 1 \ / / N\ Fi OP3 (V) 5 or a sal tpetieBewfs/001241
eg a hydrobrom de salt, wherein P3 is as defined for
formula (I111). The reaction of (1V) and (V) may
conveniently be effected |n the presence of a base,
such as 10 potassiumc bonate and in a sol vent such
as N, N-di net hyl acet am orHdN- nethyl pyrrolid i none.
Compounds (1V) an may be coupled, in a solvent
such as N, N-di net etam de or di net hyl sul phoxi de,
by addi ng potd%glu carbonate and sodi um hydroxi de or
sodiumiodide 15 amgcHeeating to a t@Aperature in the
range of about 90C to about 140C to form a conpound

whi ch be further reac out isolation .
wherei aLis i BRRET}E FRYPHLS- CEVEPr At By ot Bifig 1o U3 01 with a
Compgu&ﬂﬁgn1nophenyl)ethylan1ne and styrene oxide. 20 0
H2(CH2) 2 + / NH2 13 WO 2005/ 095328 PCT/ GB2005/ 001241

It w Il be appreciated that to prepare a conpound

(la), the correct chiral formof conpound (V) should

be enpl oyed. y be prepared by enpl oyi ng

(R) - styreHéNoxi- the ab reaction. 5 The anine,

whi ch is optional Ly~prew de s a salt, may first be

reacted with between Hbou and about 1.2

equi val ents of a base haWPhg a pKa val u¥) greater than

about 18, in order to substantially deprotonate the

4-gm n ro d t.he ) -styrene oxi de added to the
OFaSavgﬁﬂ%ﬁ»&%?%QW?BQHWH%Sé action. Useful basic conpounds
wherdimPF st dafidledl forora(ula (Imet hyl si l yl ) ani de,

alternatively known as sodi um hexanet hyl di si | azane

(NaHVDS), lithiumdiisopropyl am de, 10 and n-butyl
The réadtibh oMIVYhed (\Oanay convesiepthyehe efiddtyd mathd pedsedcé of abase, such as

potasglwlfn cgrb8X§ée@nhnC| Udl $hiéent such as N,N-dimethylacetamide or N-

methylpyrrolidinone.

Compounds (IV) and (V) may be coupled, in a solvent such as N,N-dimethylacetamide or
dimethylsulphoxide, by adding potassium carbonate and sodium hydroxide or sodium iodide
and heating to a temperature in the range of about 90°C to about 140°C to form a compound
(1), which may be further reacted without isolation.

The compound (V) may be obtained by coupling 2-(4-aminophenyl)ethylamine and styrene

oxide.
0

NHz(CH?_)z\ i: + i :/ i
NH

2
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pol ar aprotic sol vent, such as
1,3-dinethyl-3,4,5 6-tetrahydro-2(1H) pyri mdi none

w@ DivPIRs328 Addi ti onal exanpl es of aprotic pol arPGDGB20VES01241
[ ncI ude di et hyl sul f oxi de, N mat hyl  pyrrolidinone, N

It will I?S e‘tc]l;gf{e ﬂ%ggﬁ?%%re taeéo gllaﬁtthé( l.eredi @f?apﬁrmad?%ompound

eous extracti on,
%) smmmobecemplbyem eThi opyi hegpree@red |bM @rrmym/(ﬁaétyrene oxide in the above
reaCtIcrystalllzed as a salt, for exanple the hydrochl oride
o hydr obrom de salt, froma solvent such as
|sopropanol by the addltion of aqueous hydrochloric

The am.% Qi px&ng? ?\ﬂ?jecd 3505% It T;nfs)hﬁwsv% ?éédt@oawmemen about 1

ure e separa e desired produ
and abowlm guemenvpreotmofta bfaee mevingl @r phagvaluregieatarttham abcmtte18 in order to

substgrgtl?@ga%r%{dng?e 0%8%16 gﬁi& ﬁ%o{jRé%@/reNg BJad&gld%d to the product

sodiu drox
of the-apind (eJctign. hyUse)‘MbeasmmnyDbemdwlr@mdﬁogomgn bis(trimethylsilyl)amide,

alterng{; e?)y Ig%)o%m% %@diﬂﬁbe use%maa%r eg%l?ne (Nr%ﬁM rﬁ’cniruﬂ%ﬁg%gropyl amide,

WeVver “can next ste
and n'l-'!lnﬁylcld)lmums pﬁh@lre@tlpﬁ;)ls ﬂ@er@blys@mgugted in a solvent system including a

ol 4 B B80T} B8 QTR IR plriminone (oPU.
AdditioRl- shpmetes @i @ercftlcr p(on?e)r sblyertae instudge qilmethy@ulf@sde N-methyl
pyrrolie ovguggg g%{ %@%%ﬁ@%?ﬁéspgéggge @WEA&Q?QPe and
hexamatowphosphbraemaet Affanmuemrs extwacitre the peedvsb ah thepgoupling reaction
e
my (2GRl G J5HSP 5k ALRAEDOERY S EEBRSHRA 4. rom o
solvehtetsuclet asal |sopr6p@wh| @yPitmcea;islltlaese‘iaraneamj m@mm;pwgm aqueous
hydrogg%éigga%gdsg p§6 J)?sgalh tloHsﬂ c{&F@%ﬁ%tér isgpgf'a &Y th'éodesired product
from 3id84prodifsis obadd durlng rtha rmcthm Fh@@edr@gblorldieb@alt mang redissolved

win 5855 e S0, it B B 28 AR GRSt

phenyﬁl}émwarmne ¢éorbeound (M Jﬁemmr@nlﬂglsehlmwed@ Qarsmwssezl yirectly in
aqd di ssolved in a suitable solvent such as
EifiPor omet hane. 35 14 WD 2005/ 095328
PCT/ GB2005/ 001241 In a further aspect the present

The It gr:]cgrgﬁns:qéﬁ%] ng ogg r%?lg(grtpg Od%@t((%if pﬁ&rg I%ﬁé{lﬁetﬂglawmo)phenyl]
ethyl&#ing, bézHTBB prépHred\ﬁbV@mbatltdtlr&;Zﬁ)ehtwem egieptfor (R)gsipiese oxide in the

S in se dm nistration of a
abOV‘I? H'écﬁ %rﬁ g? F%b??‘%ef‘?@%é ﬁ‘élﬁ ofI Form I2

crystalline (la) nnnohydrochlorlde In partlcular t he
present invention provides such a 5 nmethaod for

Compaungsf EexndladV)tmayeenpieparsd by r@eptg%@oa\gggéheag@dTWst fQr example
a coﬁmﬁaﬂdséfbﬁoﬁgltﬂ l"\'f%@"herQIFlslfazr |QQ$yHR§Ie§£§Bé Bs @Sd?g@ as described in US

rontc o Ct | ve | monar
PatentéNg 62686133 B &p¢ in RnH@tﬁet ahn Qfea%ﬁé?cqswﬁwa&ca@‘d Development,

1998,t Q,agé 99, crS&ife procedures similar to those described by Hong et al., Tetrahedron
Ltt., 1994, 35, 6631; or similar to those described in US Patent No. 5,495,054. A protecting
group P? may be introduced by standard methods, for example by the addition of tert-
butydimethylsilylchloride (TBDMS-CI) and dissolved in a suitable solvent such as

dichloromethane.
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In the alternative, there is also provided a Form 2
crystalline (la) nonohydrochloride for use 10 in
wore@sogd328 her apy, particularly, for use in thePCT/GB2005/001241
prophylaxis or treatnment of a clinical condition in a
i 37 B 45850, AU of 148 00 oy ng propyais o reaiment
of a clivi¢dl iconditian |ntefmamma$ sucloas ddnimfam: for hiahyes B ahdrenereepdr agonist

o S S A i S B LR o
crysteﬂlb»%t(ra)l @ﬁdn@ﬁytﬂddﬂom datpartizular,the preisentdivesntio provées such a

dlseas iratory.t t infection
et tof B n S SEa rToey o pifsest Bt RS poBdip Hfays
obstriidiive BUEHSs adthmaperunid @bstilutive peinohafyadiseade (COPDY) fespieatory tract
, &%2{ rmnohzdla?chl orl(?e in the manufacture of a
infection @ URRRITESRIGHOTY HECHR{ATS! axis or treatnment of a
cIinicaI condition for which a (32- adrenoreceptor

0 |s i ndi cated, , for_exa ase
in theggTeagye {BRrEn PIgp By EURe B Sl (L SR o AL A e or use
in me@héﬁﬁén@p?hﬁrﬁdwﬁrlyvﬁr nskd mhebpbpdlylamas)etreét@@ﬂb))f a clinical condition
respiratory tract infection or er res torny {%c
Ol’tl dicated. In

in a manyBalsguc '&H‘Fﬁﬂ?ﬂf%‘ﬁ’h'%?rﬁfé‘d@rﬂ? &PYor A

partlcUBP QO REH FBrmi2i &*Stélﬁ’né @é}b%érﬂﬁ]yﬁl@cﬁ@hdj@ftﬁ th?e prophylaxns or
t erapeutl c effect will, of course,

a
treatmes 0ba dfseasmpsaosil %W'Hhrevﬁﬁ@'%ﬁ'ﬂj"@’éto\{’lﬁ g%tio“ 32'6“ as asthma,
chron‘d SRrEe, puﬂﬁ@h GisBadd (CorEY, réﬁpﬁ@lo@ﬂfrac@fnf&t@ﬂ&ﬁﬁgper
ei ng treated e conpound of the invention nmay
resplram%a@td&eéae ‘by inhalation at a dose of from 0.0005ny
to 1 ng, preferably 0.001 ng to 0.1 ng. eg. 0.005ny
to 0.05ng. The dose range for _adult NS i S o
The Rt g]vpytlonf @Ig(pnp[pvgi@gghﬁ uge of Fg% 2rf‘éyst%§§ﬁ () @on@hygﬁqchlorlde in
the n%n%@@ré 8f 8 -rediGhniReit f6latne éﬁé}fﬁ{@%s%}tﬂéétrﬂew d18linid=P condition for
05nmg per day, e.g. 0.00 to 0.05nmg. 30 Wiile it is
Wthl’p@s@z alrenaregeites ﬁ&'l@'%tr 5$stn§|cﬁt‘%ﬁ‘e fn 8’}3"ﬂ@ﬁo€l‘1)ﬂé§‘%§éﬁl Fspaigted with
reverdi ?Iebsmﬁé%‘ Bbsiheki6s &Jcﬁngs dsﬁhmé SctRbRit SoEyBtive? pgfn%‘-‘r%ﬂf disease
harnmaceutical fornulation. Accordingl y, th
(COP&)ggematw\tr@ﬁtmtmtwmort yrper fspirigpstract gisapsmaceut i cal
formul ation conprising 35 Form2 crystalline (Ia)
nmonohydr ochl ori de and a pharnmaceutical |y acceptabl e

The arneunteaf form 2 aeystaling (Iahﬁwn@byqr@@mcpqd)@ whieh d¢ regiied to achieve a
thera@%ﬁﬁ%ﬁ@ﬁ%é&g@rs‘em&é R tSe r&ée‘é@a%ﬁ:\@éé@&%%zghe subject under

. natter, t he term" aCtIVE
treatmergr edd éhe "pantisailes d:%nrﬁerzomdmgﬁe lbeig freafpd. The compound of the

invenpagﬁ]ﬂéal gé‘dﬂlrmcﬁg ﬁjﬁ & inh IaEQr’i Q? hoso dO 0bEImE & '1|Y1§dpreferably

I'ne orm The tformul ations™ i ncl
0.00tmgo de Oglimg. a@ﬂ &.9@dmd 1. 05mer é’ﬁ@éioéﬁ r%ﬁg%fpuadlﬂbhumans 'S generally
day, " ddnR¥BS0.001
from 086508 15 8:¢fna, o "6, MBin 0 DOAY BIBEFH (BF daf e URBAYZ0.001mg
to 0.05angt petiday, ejglsﬂ@oﬁmg’tﬁ%t)@mghl ch may be generated by
means of various types of netered dose
While it is possible for Form 2 crystalline (la) monohydrochloride to be administered alone, it

is preferable to present it as a pharmaceutical formulation.

Accordingly, the present invention further provides a pharmaceutical formulation comprising
Form 2 crystalline (la) monohydrochloride and a pharmaceutically acceptable carrier or

excipient, and optionally one or more other therapeutic ingredients.
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pressurised aerosols, nebulisers or insufflators),
rectal and topical (including dermal, buccal,
waebsiosgeal and i ntraocul ar) adm ni stration al P¢GHR005/001241
the nost suitable route may depend upon 10 for exanple
the condition and di sorder of the recipient. The
formul ati ons may conveniently be presented in unit
Hereidaftsgiheftemm‘aatide ingyedientbmepas Edrmy Caimxaltbme t{laempeetycidechloride or

a ol Bt sl R el el R o PRI e Moreai en

into association with the carrier which constltutes
nor.e .acc V. egdi e 1 he
The PHiatT dReBaF PSR suhase o CHE pao REAG b Paymgutaneovs,
mtradbrmaiglnh@mustlaiaasstcmaeaowa)and iréraadlcuiae) maiahlgn dufickiding fine particle
d, carrier i,ngl j Vi [ red er
dustspbr st Wien (AR, £ Peialelfy Indink; GETladelly Ho88d( fbfered dose
pressuri$enl aéresmie,mebahisefmorﬁmbaﬂﬂamm), Bctal podvitanicat nploding idermsal, buccal,

ot 438 5L b5 RS LR A0 o oo
for examplethecommijtioa ayel disarder, ofdhe Iddisemr SThef fofroulahmm*npbye conveniently

ve o8 el AR Bt RS bRt A Ak B S i krown
the artooft mianrrxacpowmemethodsfmludmlﬂm atepoof lrindinte theoagtivenidgedient into

assofdEp P Bk P RS 2 58 A28 comgngts. 1 genera
the fotinulationzoang-wegarba by aileftor(m)gand InamatGSyebmgnsg mto:hs)socldﬂ;en the active

. f lactpse is preferr P blend fo | atj pns
mgredent o il B o Ry oulpRY oo daREs 5P B 8RR, Fhécessary
shapih@ thespraddt énto ¢id dnézsiiredeommtamanet ate, or a stearate such
25 as magnesi um stearate or cal cium stearate. Each
capsul e or cartridge may generally contai n between
Dry pB@QerléUl‘Updsﬁtldwhéorai@biculedéllngydditlamtungdnlt inbalatidry miag, for example, be
ano

prese g B IS AT ARSI 9, Of REETHrgauie: of {frs of for example

lammameammmmmy I b&)rpjsesmrmeﬁthet mnumswﬂectmlpl Powvder blend formulations

gener&ﬂy ?ara%lg% %c{wc#u |I"I']l.lX %&&%@‘%l at b@lre o) pﬁupﬂgﬂ’j @tgglg\llegpon and a suitable

powdamtbatSe-(damer/dMnt/umlglenttshbstémamham Be maen dier pon-sacchandes (eg.

Iacto%aqresﬁqrcﬁ)'\belgse efglgégs% @é)ref%rrgéo Pgwgerege%%g)r%@rt ighg may also contain

a terrfanb&ibrb 40croas Disaddralsarr, fosexantile 281868, octadb2@6S br arstearate such
2169265, US Pat ent |\th l% 778,054, 4,811, 731,

as m@”@%‘%%%’m@ror WR§ePR%se (eg as in Turbuhal er,
see EP 69715 or in the devices described in US Pat ent s

Each %Q%‘ﬁép&asr%égé%'gﬁ%ﬂx aggt:qﬁ t%%lvg%[ij 2(#.,,{9 ? (ﬁrﬁe e ac?ve ingredient

optlor{’a||§5r$ coOmBInatidh Gvithl &Kﬁt%rltﬁé}abé@tlc@ﬂy d@ﬁMeClﬂ?fe@ﬂHht | SARer@dBtively, the
el ongat e stlrﬂﬁ@ﬂorrre froma, 16 WD 2005/.095328

comppr @B2DB=n 1May R& PEFREBIC WINAY SXGHiERtE) i ¢ fagifaging of the

formu'laQi‘éﬁsfﬁ@)S b& RAGasle 3bONt Hbse bremttltdo%@dde‘ﬁvéﬂydlrﬁﬂ@eéase of multl—dose
hernmetically but peelably sealed thereto to def

delivagy, Jh%lrfcpwl%lpnc%mbg. meﬂgete@aéﬁg @8 AiTkeE: %9!%92%4%%% Patent
Nos. aﬁesz“m a@b@o ﬁw nslaatslseo SRN6JY,645 €t DiKRhdIE kel e/t 2178965,
2129(?91 and 2165%65 us Patgnt No. sh4l7%:t0g2 e4 811,731, 5,035,237) or metered in use
(eg as in Turbuhaler, see EP 69715 or in the devices described in US Patents No.
6,321,747). An example of a unit-dose device is Rotahaler (see GB 2064336 and US Patent
No. 4,353,656). The Diskus inhalation device comprises an elongate strip formed from a
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Preferably, the strip is sufficiently flexible to be
wound into a roll. The lid sheet and base 5 sheet w ||

w@e@bessakd y have | eadi ng end portions which arBCTGB2005/001241
seal ed to one another and at |east one of the said

v ARG LAIALY o B o BPAS U KOl AL S Rty

era
but p&stabie esaled ¢thdraivetoateting IaCblLﬂ’hﬁiEm centbinntis eaote conthimier having therein

. idth. The, l.i.d h f
R e N i e
Prefembiy ltm staupds (sﬁfflclwtlys dexibleds deswewtd inkd agphatThedldyshaehend base

sheefv\\ﬁn[ iﬁ)régﬁr 'b&rheﬁ(%rlga%{\@rg %{g}&%ﬂs v& |&103r@er§dt s%glehqgeowaee[nother and at

erapeu
least bndaf thtisaid ldeding eanwrmnmne is t:dmstruniﬁd \tqa ba &ittacihmir tmewtndmg means.

e, ST AFE AR 3 BGPTSR LRl S o
widtht mhplie sheetbnagapnedfmably be. @eledrfrosrethwlmse qbbairlnmdeugltwaial direction

TR T TN e y—

desirdddtogbtbet witly obyg drrnﬂmbaﬁhemhesrayedtmragentmplaa fréhalation devnce wherein
ted as a ous_ sol uti 0 S [ 0
the ingldii Ferpafic BRRIES A Ao RR, by HERERY L Fis g sevarately
(or wmmrg/@r ﬁdrtlglcsﬁmecﬂ Bé@érarejy fior triplet dfmanBHHIOOQ) a.cs in $eylarate pharmaceutical
e ro eI sitions suitable
Comp%'ﬁo h’éleég ElbeeqA Ngécag/@ﬁgggnsi on or a
sol uti on and general ly contain the active ingredient
opti ona n onW| hanothert rapeuti.cal
spray§oppater [ ERBhCemp 40 <P 289 &¥p sppANFdY G cidimple ve
formutatéd u@raqoemmmlaﬂorhytﬂrsngpmmtcmas a‘gosols delivered from pressurised
chl o ofluoro ar bon _or. m xtures, thereq articul ar.l
PaCKShy%#C b8 Ba ggse dnhgler, Hi P s P{ Bog‘ﬂ{%ﬂ%ﬁ%‘g‘iﬂeg propellant.
Aerodol iceimbositidrisusuitablet imammaladnon hiaorlm eithrea 4 buspeneiohaores solution and
roeth

gene%ﬁy??%t%l’ngt%% ’aéﬂ\flgélaggdﬁg c%p Vi gbgm@ IB?tlog \Mt ?B?tlger therapeutically
activd mgFeidnt dodr dHenitakde @mpﬂarﬁrswhmsr a $lubtceht®ngarshydaggen-containing
o R Pyl SRR TR, 0
dichlo’ﬂddiﬂﬂidr@rﬂaihaﬁ@r mftﬂcmldrofl‘uoemnetpaleaf)t Sdmallgfotktra)ﬂmbrof]thbm especially
rt, such as sur eic acid or lecithin
1,11 Beitbfeiag 0 vt > SpplehionufiEond ap o riiepRRRt. Carbon
dioxidgesresthen %ltbﬂerg%fs%@edlsb eausedrisgirepeliaat Tae sresul oomposition may
T R IR
art smwhé? I%Uﬂ‘é@ar&tgfbdvbtblcc agﬁnérsleﬁiﬂnn amai cossiventsi lelelﬁ)en_ol. Pressurised
al atjon ve a C article size, .

formuiglans 3Pl SoRsEA A AP et (R B EanEiRg Cosed with a
vaIveQé@B@hﬁt@lmgﬁ\léﬁie?@hd $itteid bhed bryadtuamnproprdeﬂ evitald yodthplede.

Particles having a size above 20m are generally too
| arge when inhaled to reach the small airways. To

MediGPhéray fortdapamisPationi 5 mhalatiers desiebhahdvech Qﬁntmf)lleﬁhﬁartlcle size. The

active ingredient as oduced be size
optimUBH AR SRR B By e PEOHPLISIER & e L Orgy Pigterably 2-
5um. flfa"f‘tglés%\ﬁ%y? Q?zesa%‘é@é 3bRpe é?HtgeHé(raW fooclb?%';\)viﬁérpﬁ‘lhb@ﬂ t®%each the

sievin Preferably, the particles wl
smallcalwyal |T|0néchleW$eH1&&ﬁ Ratglesires hgcparides fftthgeadtive ingredient as

prod RBR! AP He GRNRIALEY byl dfvBRIchbChRald 28 1 nli&Bnisation. The desired

fraction may be separated out by air classification or sieving. Preferably, the particles will be

crystalline. When an excipient such as lactose is employed, generally, the particle size of the
17
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WD 2005/ 095328 PCT/ GB2005/ 001241 excipient will be

much greater than the inhal ed nedi canent within the
wEe@sers2g nventi on. \Wen the excipient is | acPOF6BRI05/001241

will typically be present as mlled | actose, wherein

oo P SRR B PSR B, W 't veron

Wherothel eesipiertinlat®ae itSwill iypicainbalpreganaps mitgd laetose, wherein not more
an §035 5 GRIEE el A« RO PR 80 i e o

MMDlpiidsethgaisgnor acid or alkali to adjust the pH,
isotonicity adjusting agents or anti-oxidants. 10

Sol utions for inhalation by nebulation may be

Intra%ggla%gﬁsgﬂ%%% Po&%ﬂ??&ﬂv% ug%l?l/q%glﬁ i%lr ﬁgﬁmﬁ%ggg%:\fethg?edsl vtviltho{Ple addition
of agé9s0eh 8 thickefingsddent, BOfsH IO br adidor aikali ehe@Lst. thd pely isotonicity
steriJised by filtration or heating in an

.y be
adJUSBrL‘gé%EF'E%Qfa'H'FO #ented as a non-sterile product. 15
Preferred unit dosage fornul ati ons are those

containing an effective dose, as .herej nbefore . .
SoluiSgE{qf dAhagion 2y TRBIRU ey GoreaLIAIo “ihan 5peows vafiRle with the
additi@gbf ?@édt@?ﬁ&fbﬁ&ﬁid od éna@h Bufest sbﬁst,,_ti&td@fiéijty@mi.ldtirgfagéngts or

. a 1. T1O0 (0] | nNgr.e en articujar)y ne |.one
antimigrRRiels. TGy MER PR SIS e Wialah & HERUSH T At AUlaSIoYe Or prpsented
as a iirb&eril@@edtust. conventional in the art having regard 20

to the type of formulation in question, for exanple
those suitable for oral adm nistration may include

Prefefrb@\UAH doBSge fifMmtiRtiord) Brec HIBBS oty i affe@iveWoseaks hereinbefore
. formul ations aé:_co_r di n% tfo lljle i pvention may be used in
recited oA BRATRNIAK tractiop thefept, kg REUNS INgSAIEbt her

t herapeutic agents, for exanple selected from 25

It sho?xgigliyq_ Lgiérgt‘op ttrga&){m/%ggiﬂ;t@r)s t Ef\,'ﬁé’rg Jek,%eéeg'&%ﬁir S%Ear?tioned above, the

formufdtiond onihid hvertfoRehay H2iuad oaied gerBtcehvadionalsh $he art having regard
antiinfectjve agents é‘e. ﬁ antibiotics, %t i Vi rcjal 'S%t ]

to theglyP R foRMEEHRR FeQUestad TPheERIR SR FYIRRIB Jorual ajmjnigtration may

includeUldvB@ingesgemed, . a conbination conprising Form 2
crystalline (la) nonohydrochl oride together with one

or nore other therapeutically active agents, for

The XVHhE ap8!phefrRsbutiedNidimuddtions iaﬁédr@iﬁg&b QK¢ iIrvBRIEN MaPbe used in
exanpl e, a corticosteroid or an NSAI D

30, [ . . , an
combinafion Wi op cide oRg&kimOre REten dieraaudg @Sﬁzb‘ise%é fX@pple selected from

anti-irfBRSbry ABNRNEAIAbRErGY &gase Mharticulrly ANV, i @i 6r 5 receptor
an antiviral), or an antihistamne, Preferred are o
antagepighi nethelon-adseRareaInty RSIORISE. cAPURigrliveneaganiy (e.g. antibiotics,
e ERPRAAAE I LCTIORTLAER 1l vt dis SRR, ¢ combinatr
comppgiag drared2 gwsisllingt (i neoaghydrarhinside depethsl mgthopee ir more other

therapdMRiclNEEIVENSIHRE Ubt ©x89BR! Seleded from an anti-inflammatory agent (for

example a corticosteroid or an NSAID), an anticholinergic agent, another B,-adrenoreceptor
agonist, an antiinfective agent (e.g. an antibiotic or an antiviral), or an antihistamine.
Preferred are combinations comprising Form 2 crystalline (la) monohydrochloride 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.

18



10

15

20

25

30

35

18 WO 2005/ 095328 PCT/ GB2005/001241 1t wll be clear
to a person skilled in the art that, where

wa@ppsopseat e, the other therapeutic ingredi ene¢HEBREEF/001241
be used intheformof salts, (e.g. as alkali netal or

t > q _
3P 582 & 2eRlop o p8 Y b D1BR Epbrogfis URIOHEP porapaut
ingredient(s) mdwmbr asezsih the faymt ofrsaie, (elye aa@tkalimsfalaatdintne salts or as acid

bi. L / .
sociGh At} L, A8, B K3L 68k “BhEE R S8k &y sqtes 0
hydratdsgato aptiraisthtie wabibity amjjorostabiite, arldl‘m physigeh pzhardcateristics (e.g.
solubfﬂ&? Iro?lqhee tha%ﬁ,g?%rrcgﬁgre%?eﬂt ' Qi é& aé|éa¥ A gr%eft %H%e appropriate, the

gents includé corticosteroi
theraputit drigrediects naydestsedon dptidatlg purggornfi.l ut i casone
pr opi onat e,
6a, 9a-di fl uoro-11( 3- hydr oxy- 16a- net hyl - 17a-[ ( 4- net hyl -
Anti-idfladarhdtonz chgentsl Oinclude  corticosteroids. Preferred corticosteroids include

O R A T e T P

5- carﬂ&ryi)&?y]@%@%ﬂd@@ét@-@ delé@é(-y}’[ﬂ-lzérbbﬂndky da@dy SJquoromethyl ester and
0X0- andr ost a- 1, ne- 17[ 3- car bot hi

6o 90a@'f|@0r8'%ﬂd63‘6ﬁﬁimb%%¥yl 1&%@@%@ @?"ﬂﬁt?y' 3 0o androsta-1,4-
dleneﬁg'ﬁgc%r%tﬂllo OEQ ! §&?w[>fo%%etﬂﬁr@§¥rl Cﬁ&lkeo'ﬂréfér%ﬁbﬂ G&boc-cﬁl%uoro-ﬂoc—[(Z-

hydr ox oxo-androsta-|, 4-diene-1
furanylt&rbhmyb)orxy]a(bhﬁehydﬁaW#1l!ﬁ©a=ma’éwh§r-bxceen@1osta1‘54 diene-17B-carbothioic acid
Sl Antit'hiﬂ ammat ory agents al so include non-steroidal
fluagppty S et ory drugs (NSAID's). NSAID s i ncl ude
sodi um cronogl ycate, nedocrom | sodi um

s BRSERIBH SRhFe2tea’ PR, (OB oA PRI s isaD9)
NSAIDI%hiu’mILtder sbdlurﬂ muckrmglj/cmhse antegomil ssadium nhphbsprmdisstedrase (PDE)

riene f .
e
leukobrigia- a&tagmisg:r urrhrtaimtsagfdaulscttsemsynmhsrso(sﬁmrrﬁe(ampm: emngelukast), INOS

inhibi ggn rirtetg?oradﬁ] :e%%%éa' Shﬁ%gl%; St%ee)fggpkgergrgggﬂféabﬁgtszgnd adenosine
recemnlsmomﬁtawl‘sts {for exanabie amjemomaaagoagta); eytokimgr antagonists
for SBRPR 520D SHDRRAR, T b0 %m0 SR SHYARETIE of oviokne
synthesispsrBlibdxhgénass iftitttors.t o i nhi bit the PDE4 enzyne or

which is discovered to act as a PDE4 inhibitor, and

whi ch are only PDE4 inhibitors, not conpounds which
A PDEBRpbEitic hibitor magiberasy ebmphendbEt fsdmolvp to inhittit the PPBE3Nzyme or

whicl'|a%g1:1'Ilé:cE‘i)%'@Evse;Ee(il -?91 _a\éflg]lsl @aEDFgE'ﬁVBII (o) pgﬁ%éhs_gre?gnly%ﬁéf ?ﬁhibitors, not
compdahdwyizhenyibit @jter ohexibers | of diae BDE) fanulyasuch as PDE3 and PDES, as

2- onet hoxy- 4- cyano- 4- ( 3-
Wd'%@%ﬁ%%ropylnethoxy-4-dif|uoronethoxyphenyl)cyclohexan-
| -one and ci s-[4-cyano-4-(3-

Comq? Lg]ldg przgglf) e: hg%gaﬁldf lo? M R hoxypcllns@mé{/gn%YE-l(ngaf@pre'ntyloxyA-
methoxyphenyl)cyclohexan-1-carboxylic acid, 2-carbomethoxy-4-cyano-4-(3-
cyclopropylmethoxy-4-difluoromethoxyphenyl)cyclohexan-1-one  and cis-[4-cyano-4-(3-
cyclopropylmethoxy-4-difluoromethoxyphenyl)cyclohexan-1-ol]. Another compound of
interest is cis-4-cyano-4-[3-(cyclopentyloxy)-4-methoxyphenyljcyclohexane-1-carboxylic acid

(also known as cilomilast) and its salts, esters, pro-drugs or physical forms, which is

19



10

15

20

25

30

35

interest is

ci s-4-cyano-4-[ 3-(cycl opentyl oxy) - 4- met hoxyphenyl ] cycl
wW@b@zays28 - car boxylic acid 35 (al so known as PCT/GB2005/001241

C|Iomlast) and its salts, esters, pro-drugs or

BTN S R ol A ———

publlsﬁédthlﬂferﬁéﬂm.undﬁt@ﬁ |mpshcamn aleo/624 128 d (GlaxbheGroup  Lid),

W e T

Ltd) and PCT/ EP2004/ 005494 (d axo Goup Ltd). 5

Anticholin rgc ts of inter h Qnp.o
Antctol TS, pOSE it B ere opoe e Ppadh o B af SRAIRR ot the
muscérl'hlcpﬁicbp@dé an pahieakr ¢wspaenpeums whichrase anta_@oistsofstheﬂvh or Ms

e e S S S SREDLELE M, of o
1/M4)‘M£ VBédfRorse C epkemisiaryExempbaids évnpdmimiitration via inhalation include
tration vi

orr 9 5 g o AR 52235458 PR e v

oxn’crotgllﬂﬁheﬁort SenpdEashemremide, CAS 30a86¢ 150 uand fiatropinaitiol example, as
as .t

the braTAL LAY B 10105 hrR0fh HST EASADSME™3. 5. sol o under

the nane Spiriva). Antihistam nes of interest (also

referred to re oni sts).incl n
st b S BA95 8 PSR SRRt Tl eny one o
more oNMheliumeriug aaagirsts knantwaick isradieH 1 -oeceptorarandldre safe. for human

i neration antagoni,sts, i.nclude, derjvative

TSt .
use. BRGSO PoELRS FenNes iG SFRG Rl idse S Ergiamines.
and a'iﬁy{lé?hm@gn}éhmcysampﬁénylmwmrhlam perilaslireyeciénastine, chlorphenlramlne

Socog EhPMIOh D SHECT S SRREL2LL 00 SRR, cosratne,

terfer@8mk OadtbinBoRe acriviastifie; Badlbstte, RIdEIIriziob dexof@tadiresindroetirizine.
azel astine, levocetirizine fexofenadi ne and
cetirizine. 20 The invention thus provides, in a

The nﬁ\ﬁérnh&?fhu@?pﬁ@\ﬁdes & @ﬂimieﬂaipdm acmmmaldn@oﬁmrma Form 2 crystalline

|| d
(la) nmeaglq%ﬁ?ﬁkgr?qeo ge%péwg bF?IéIgAf {nhibi rt:oHS g’}ﬁ%? (#?Rlp I}ﬁllp&%rglog provides a
combfriBh BainbAsIng GUﬁﬁIZS(tngalﬁﬁJé (rajzmnms,tdwdhlmie(tbge)ther with a preferred

oo R 50 kbt ol e, PLELEEL S« Ffcpontyony -

meth&ﬂy?hényﬂ)tﬁdl@we‘kah&*l(@ylﬁdx?md” OoXy) - 4-
hoxyphenyl ] cycl ohexane- 1- carboxylic acid. 25 The
i nvention thus provides, in a further aspect, a

The lﬁ\%‘mbrﬁ‘mds%ﬂoﬁ@é@rh sifirtheraspach, efldfqrﬁ!ilﬁétidnrubmp(rismp Form 2 crystalline

nonohydr ochl ori de toget her wth c St
(1a) rGPEATRENGIOS 9ol i DR EIRIaRs SreTeragi g Pispton provides a
combiftBA 'c§|"nBESI ng@srra Xérysthihé (1apmohalydideridiisdrtogéther wittea preferred
together wt referred corticosteroid, as desc:é g?
corticREPEIh dsodesCrEsd NeFeilEtYRs b HIGRIARaPiOPIoNate, Bo. Sa-diiitioro-118-

hydrogz-ﬂ?? L{Hétwu% [f% éne&rﬁyl 149 oﬁwé%le@ca}b&%n)%ﬁﬂtwbxolandrosta-1 4-diene-

e- 5- car bonyl’) oXy] 0Xx0- andr o
17B-catizottioid- atiic r&ﬂudralfﬂetm/hleb’@t randi @o., 8eidiflugrd-Il el (@rfetenylcarbonyl)oxy]-

11B-h efc’it(o%y:f@pcd'ﬂﬁﬁg :?—Bgcl?]f?péj §§t\%]1 Z Giene- -17B-carbothioic acid S-fluoromethyl ester.

The invention thus provides, in a further aspect, a combination comprising Form 2 crystalline
(la) monohydrochloride together with an anticholinergic. Preferably, the invention provides a
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11R- hydr oxy-| 6a- net hyl - 3- oxo- androst a-1, 4-di ene-17[ 3-¢c
arbothioic acid S-fluoronethyl ester. The invention

wWao baos/opa3es/i des, in a further aspect, a conbi naP@¢DGB2005/001241
conprising Form 2 crystalline 35 (la)

nmopohydr ochl oLl de .t o : i-chal. e
combBRLB BRGNS R VAT HALYPAADREERE LORRSE fith a prefores
antichdff&r b Hs 3RS citET/ HEBRAAE0Ve0 4 B4 bratopivng, rexttiopiunt ontiopiuny

Form 2 crystalline (la) nonohydrochl oride together

with a preferred anticholinergic as described

The ilv@h8bmie peovidesgin a fnrth:br agpeacina mmuimaji@hmnmrising Form 2 crystalline

(1a) n%)'gnﬁé%cf 80@%1?&%9' %F g/h &0 n%?lﬁi Itaﬁ’rélﬂ 'olgrge1 ejablpyf?le IWérﬁSﬁ péowdes a
comb(nlaa()n ompigie Boimh ardryistalting daheonoydhochtoridattiogetberawitn e preferred

ef er abl the invention provides a conbination
a“t'h'%tam%ﬁ%%“'cﬂ%?ﬁﬁ‘%e%‘ﬁ 8%l 1ine (1'a) nmonohydrochloride

together with a preferred antihistam ne as descri bed

oo B S i YRR L A or e P
(1a) n%obj/dibclﬂmwhtpgemeh MnihlajEDEégBmlmer amidt & cartllémemld Preferably, the

rticoster 0|
venlR R Br GUTIORion EORBTIIN (FSHncarprs el (Bl ippnphydrochiorce
togetifdry githl &i pl@fe(rfai) amﬂhlemyrdne)cdmd)ra geefetred ecdriicosigrbid as described
referred anti histam ne and a preferred corticosteroid
hereingboy@scri bed her ei nabove. 15 The invention thus
provides, in a further aspect, a conbination

The lqv&rég?rh@wn%r e&nnlzna%f g:a!f%ecf ga] éor@{@%ﬂ%%@ FOJrhdfcwstalllne

(1a) mohbhyum@ﬂonderte@ahabhum ar lamchomeegm iaod ammndmblmr Preferably, the

venf GBS S 2l ) AP e i

prefeé® PEER Gshitsitvr iaab al preferrgd antichotiesrgici dsetbs brétveei eadioalsove2 0
The conbinations referred to above may conveniently be
presented for use in the formof a pharmaceuti cal

The dopibmgtiahs esferertitd dbtsephay baroenientyabe ossenteat foonse in the form of a
conpr.i si_n conbi t| Q as_defi

pharwqutlgan 5@9?851059@% s, pﬁ%rgg}gp%q o&mu%£§¥s 8&%@@% Jﬁ‘ge & combination

as défméd epend tc&getrﬁdﬂwmea Eypieityicafly Bheeptable miluet. or2&riérerepresent a

ounds of such conbi nations may be

furtheéé’ﬁp‘?ﬁtg%l&eé@veg‘??%er sequentially or sinultaneously in

separate or conbi ned phar maceuti cal fornmul ations.

Appropri ate dose t herapeutic. a S | ,
The iRGRERFoRBGHEE o S HERETS BT ey i Rg sa i eepscgfntaly or
smuld#r%@ﬂé,l@tri ﬁpa@étetdﬂeoﬁlibmydrm&rmﬁébuﬁcag mematﬁimemmm)mprlate doses of
g ?vvder dif aCtICi Igatte{ra of Forrp|2 r{Ilne
knowN_thZ [E% l(:@gfntg WI| e readily appreciate those skilled'in
hydr oxy- 2- phenyl et hyl am no) phenyl ] et hyl } - (R) - 2- hydr oxy
-2-(3-for rram do- 4- hydr oxyphenyl ) et hyl am ne
Brief gesagintien ofdthe dravizds Conpound (1 a) nonohydr ochl ori de)

corres ondln
Figure 1 shovF\)/s an x—gay powder diffraction pattern of Form 2 crystalline N-{2-[4-((R)-2-

hydroxy-2-phenylethylamino)phenyllethyl}-(R )-2-hydroxy-2-(3-formamido-4-hydroxyphenyl)
ethylamine monohydrochloride  (Compound (la) monohydrochloride) corresponding to

Example 1(iv).
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Exanple 1(iv). 35 21 WD 2005/ 095328 PCT/ GB2005/ 001241
Figure 2 shows an x-ray powder diffraction pattern of
wo-o00a10253e8 yst al i ne N-{2-[4-((R) - 2- PCT/GB2005/001241
hydr oxy- 2- phenyl et hyl am no) phenyl ] et hyl }- (R) - 2- hydr oxy
. =27 (3=for -4- | : ({P\.D.
Figurs & SHOT Gl ool B ey Sekan el BEUATR Cstaling, M2 4+-(R)2
hydro8y-2inhesylathpedine)abenyileinyiioRh?-hydioys < Biferemido-4-hydroxyphenyl)

L2 [ 4. _2- hyd S
ety PR RE P aRS 13 B8 Sy o oxy- 2- (3- form
am do- 4- hydr oxyphenyl ) ethyl anm ne nonohydrochlori de,

Figurg ot MR oA SRS < TAFE. oMb e RSN 1 S (EH-REPL o2
phenydetbylemite)pranyietiy}-tR)oBrdrexyo2-(I-fBmaniq-éhwaioxgyhenyd . gthylamine
monofydre¥asiide? corashohdPgdo Exbapins. 3)seri€bios miisorfevkbthesrdictivents are
seen %EJE ?t%utgﬁrg“bhem@ré\”ag@et etﬁ’c%}ﬁf&te%iﬂf 8n§e@st %ﬁ? 35":|7 IGS V\(Iig%ntal) 149.3
°C (oY APRL 1208 51 FEAEY WA ofoIoNEY B rapb s Wil an onset o

227.28Ral yti cal nethods XRPD anal ysis shown in Figure 1 was
performed on a Bruker X-ray powder diffractoneter,
Model D8 Advance, serial nunmber ROE 2357. The net hod

For agtg%{%él;dng_ﬁqsﬁaﬁo%gdfgf HRINGE /oA th}h?lléwiﬁbt Exadtnfled I given by way of

_ eta“step size and second col l ecti On
illustratiome at each step. 20 The X-ray powder diffraction

(XRPD) anal ysis of Exanple 3 (shown in Figure 2) was
Anal inEss on a PANal ytical X Pert Pro powder

ﬁ%@@ g :)gw ¢ |w(f;§:/gg?ﬂ)%§@ ORSa'3 Bhikbr XDHPR8dEYdifRRiometer,

usi n ! at or ector. The acqut si t10on
Modet B8dhdvapae, swsieknumbeli BOEoA3S7. Clihkanetedh Bingtfsm t2etps#® degrees 2-

Theta AWtk 0.0985 ?E@%%gigﬁ’ézt% sféﬁ)is‘ﬂn% dRda ?"'s@&;ndaéb%&bn%rr&dit%ach step.

step size per step: 9205 seconds.
The sanpl e was prepared using a 0.5 nm external

i | o RO .
The S1B7llosP ARIRAEIARDY gn 088 0. Erdit o SRR IR e 2) ves
performtasbppta GANghgicar iRefabra eewderedifiiactemetae MadelnidMse#0/60, serial

numbgfi‘gbqg%_éﬁ %glsrj 0 PROSBrdtor ABtelRh N g'h\% e{t:)cﬁwgitiﬁﬁl d@&itiﬁﬁ?ﬁaféﬁ' Fadiation:

ectroneter equi ppe Per ki nE '
Cu Kihgemarstal teRBRn( d40tldhgenedtaratuatent 45 Inedit steri)anglem3lQ i, step size

essory. 1 | spectra wer ir
0 0172BRE b AR RBTE L BB kB u8d C¥E o e
diameter glass capillary. Characteristic XRPD angles and d-spacings are recorded in Table
1.

The infrared absorption spectrum was recorded over the wavenumber range 4000 to 650cm”™
using a PerkinElmer Spectrum One FT-IR spectrometer equipped with a PerkinElmer
Universal ATR (attenuated total reflection) sampling accessory.

1H NMR spectra were acquired on a 400MHz Bruker DPX400 spectrometer at 300K. Sample

was dissolved in CDCI3 or dmso-d6 and chemical shifts were reported in ppm relative to the

TMS signal at O ppm.
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was di ssolved in CDCl 3 or dnmso-d6 and chem cal shifts

were reported in ppmrelative to the 35 TMS signal at
w@20pn95322 WO 2005/ 095328 PCT/ GB2005/ 001241 TPET/GB2005/001241

differential scanning calorinmetry analysis for Exanple

The qsdtia Sqng%alaggﬁ%q\wggﬁ\?&rsig%ﬁ%hmﬁ ) W8S bEMRBWith a Perkin

Elmemninstrwhértmeodsl Bptisi uBamates wese welahed intam 30 micplitre @tingnium pan,

on TR 5000 .00 S S0 Bl S5t 2

alumifiefl eetiwbs glaged oh @y sidthe pamaasd saeiedangnga L@lvgma,l ptesa. An empty
and cover serving as a ref °
pan, R GYPEe SN S S 1o Ve o g 3R ng peated
at 10 2CIHRPREAAE W § tthpetH@rdof 3‘60@0 MEHe insRmhermassaalibrateat@shg indium,
using indium tin and | ead standards. The DSC trace
tin andﬂead@arpﬁaﬁdmct of Exanple 3 is shown in Figure 3 and
was obtained using a 10 TA Instrunents QLOOO
calorinmeter. The sa e was weighed into an alumn
The D3 trage whihe PFO@IU@C&E@”@I@ %dﬁpsw i Fgwr%y?' and Wﬁé&’bta'“ed using a
TA ln\é‘lrﬁrhgl% ol &%rﬁﬁ@erpafhe Qh%l@%@rvs'/é@déd M@Sarﬁé?lﬂﬁﬂﬁlﬁrﬂg)an a pan

usi ng eatln rate of m n- breviations 1
lid plaDB@IOB tQIP ang b@ht manedw@phgﬁe@ilmq/thedqﬂnoﬁhﬁeexpw%nt was conducted
t e 1 N, N-di met hyl acet am de MEK
usmg% @%{tﬂégﬁg a}at ﬁy ethyl ketone) NWP:
N- et hyl pyrrol i done 20 | PA: |sopropyl al cohol 1 Ms:
i nd ial nmethylated spirit (in the foll ow ng
Abbr@%‘ﬁﬁéﬁ%s conposition of I M5 was Ethanol - 96%
TBDM®{Ciarei-bul§lingshWelyectdoride Exanpl es (preparati on of

cr al li | a) nmonohydrochl ori de as per
DCMV\G@[?E?%@%?%) a) Synthesis of 2-[4-((R)
DMA: 2V hydimeshyldeetantidayl et hyl am no ) phenyl ] et hyl am ne
(3) 1 flask was added 10 g (74 mmol)
MEK; %EQ‘T %”5#%%2”@{%@&@?‘?% amine and 15 nL of
NMP1 N3methyiplyhplidoBe4, 5, 6-t et rahydro- 2(1 H) pyri ndi none
The reaction flask was 30 fitted with an
IPA: g%?@lr?%é@&co&" rrer, a 125 nL addition funnel and a
IMS: tlhdalsh'dz’m‘tesbmylat%leplrle@m:tﬁednllmwir@kxathe@gmrggQBincpf IMS was Ethanol -
ni tro nd placed in a cold water bath. The addition
96% riaTo ade charged with 83 mL (83 nmol) of 1.0 M
sodi um bi s(trinmethylsilyl)am de in tetrahydrof uran.

Reference Examples  (preparation of crystalline (la) monohydrochloride as per
W02004/106279)
a) Synthesis of 2-[4-((R)-2-hydroxy-2-phenylethylamino )phenyl]ethylamine (2)

To a 1000 mL 3-neck flask was added 10 g (74 mmol) of 2-(4-aminophenyl)ethylamine and
15 mL of 1,3-dimethyl-3,4,5,6-tetrahydro- 2(1H)pyrimdinone (DMPU). The reaction flask was
fitted with an overhead stirrer, a 125 mL addition funnel and a thermometer. The reaction
flask was purged with nitrogen and placed in a cold water bath. The addition funnel was
charged with 83 mL (83 mmol) of 1.0 M sodium bis(trimethylsilyl)amide in tetrahydrofuran.
The sodium bis(trimethylsilyl)amide solution was added dropwise over 30 min with vigorous
stirring. The addition funnel was removed and replaced with a rubber septum. (R)-styrene
oxide (8.4 mL, 74 mmol) was added dropwise by syringe over 10 minutes. The rate of
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The sodi um bi s(trinmethylsilyl)amde solution was added
dropwi se over 30 mn with vigorous stirring. The

wa@adwsvyses f unnel was renoved and repl aced w t hpEI/GBRIDEN01241
septum (R)- styrene 35 oxide (8.4 nL, 74 mml) was

s 5oShRRREE S B BB LPte a5 A o pleeBbton was
quenohemuonyo:lrbmse additiompaBa el wetererTaeueectinsl HixEs vas tnséarred to a

separ%tpryg@n \rggtﬁcé wﬂ;P S| @{bjy:frgﬁﬂe&e@fe A aRY4sTEd %Fﬂe% grg_ saturated

he rea m xture was trans ]
aquedue sadiusegrasrideor Thef argargt Jaydi was washed & seeonditime with egyikture of 84

mL w%%gitaﬁa%éa rﬁm’g_ggt%g V&u%?us? éomlmséﬁléjrro%t% fi Iz‘éﬂths% mL saturated

ganic | ayer was was
aquedusrsedivint hlaride. XThe ergehlcaaﬂyeﬁ wals ogacentrated ugderpygacuum. The residue

was ﬁﬁgeg:rl%ﬂ%ge@t%tgiaﬁo S'éth | um %‘ﬁ?ﬁLag&t Eﬁ.ﬂaem/ tﬁ‘éﬁ r}eéaiélsolved in
lsoprolpaM@Ir(ZB\@mL() and aaatedttedom’tmth stimiogu monzremme@hmtechlwusacnd (13.2
mL, 1;}3" ev(\;ﬁ?sg% eggleorl%mu'tessOpﬁ'R@%? égé ;ﬁtl R824 O}b %8 to room

I"'SOpr opano
tempetn@tatee éndl atife& ftM utn hst iThe ipnecipiadett emduat wds hgatated Hiyofiliration and

aci 13. 2 160 I S ]
wasnGEiy bSispentlauc gD st BS SR HEC B Reg YR AW BB o
and tta;?rcbleédhre@eid 5;601le Bditehn anatmensfeered 0 BiseparapIy dumtel V\lagrlropyl acetate

y Fidtratl, S t
(56 danc&‘jg Igp%ueé)ggtsaqt m %}{grogtr’é% dEfJQd rﬁ\(l\ﬂasfb r?@p Iﬁﬁ%pé’ added. The
separumwtumhénn%s%sﬂmkeamn\dtthephahessaebambd nTisG organigdayar wasdiried over
.tra to I r | 50

soduf LRSS kR R Tb e R (P BL e SR 11 . 44
mmol[T5%%). ner &1 adtd]echlcdﬁbecmsl@pa@al&irgz fcttmdr%?.atvas shaken

and the phases separated. The organic |ayer was dried

over 15 sodium sul fate and concentrated to afford the
b) Sﬁitﬁdﬁ@tof(z'g’broam -tR)-baxtrbetybdimethylsiloxXyt1-(3rformamidioed-,

] calcd for C1L6H20N20 257. 2; found
enz&lgaﬁl@ery;) W i s of
(R)-2BromemoE(Rmamideat bemzylﬁkyhmylbgthmdl dmjerme(i@tef &) 1t8.8i @028 mmol)
V4 et hane
was dﬁQPR’?QB{g%J] M‘fyk? &rﬁ%%zno%/ 20%( csl)eatntqanol
t-buty(dlrlﬁbﬂhymt}dd:tﬂtbr&ieSM 1 % 91gmrr12>8 werel addedasTUe §9bltl0redvasnst[3r@d under

mtrog@nbglfrbrq?%ﬂh\ééqf %F’aﬂ Chllgc}thg:é%[ 4rrs/c?az%leg (038 ;5‘,“’!3)7 ol and ¢

butyl(ﬂﬂ‘ldﬁﬁlsﬂﬂ' Hﬂoﬁdﬁ @01643@, 483snraobl) wem:iadn!mﬁeand thietneagfion was stirred for an

»
accitig 30 B . B3 Wos gt R abftlEraos yoty Fethp o'l and
hexalﬁﬁg)@? yit)) earidtiensfametl the semcatbgnfunasl. sfliner erdaiorlayen was twice
8 SRS Lol P LS A S B o
followdld) byeen findl i h fvetthr eurbited s epas sddiury chioride (27 Mhi The organic layer

vas G b5l e LALLM A0 BaR 2 7o s v

suspérislorivas sfiridd foved nilutes.f Thelkoliussherei reimosed by &itration and the filtrate
concer%ya?gduﬁn e?’dvlalémr%hl'l%rel r%gld&e was grys;talpzeao trgr%rHeg(aJt@é/ FA{S mL) to afford
8.85 g (19 mmol, 68 %) of intermediate 4 as a white solid. m/z: [M + H] calcd for
C,H3oNO3SiBr 464.1, 466.1; found 464.2, 466.4.

c¢) Synthesis of N-{2-[4((R)-2-hydroxy-2-phenylethylamino)phenyl]ethyl}(R)-2-tert-
butyldimethylsiloxy-2-(3-formamido-4- benzyloxyphenyl)ethylamine (5)
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was dried over sodiumsulfate. Silica gel (23.6 g) and

hexanes (27 nL) were added and the 30 suspensi on was
wa@riosoes2d or 10 m nutes. The solids were renovedl/GB2005/001241

filtration and the filtrate concentrated under

h i due. i . . 4
v G RS RS S, PP AR oo
mL) wer@ombireidtia & dD0 dnlL mbund pd}ﬂom iflak aadl stirredrto form a homogeneous
soluticgf, ﬁ?ﬁ%g%%g%rrbén%%é %6.0%6,%31mmf08 %ﬂ s%%ﬂm?ioﬁq?ﬁ 9?51 ‘t‘ﬂm('nl) v-vere
added\brﬁcﬂtzlie%éfﬁ)ongni?u?b oy :ﬁa?ki.dln}ﬂm‘t@lylg'hmrm)lplh eritlieevhay Maintained

R:2-tert- bu | S -2-(3-f o -4-
at 1495205 B A Sl RO ey B el B ERO LS yibter (24 mL) anc
isoprdplT 66R2ROBIBOMLP41Thd neamtion dvast stirded Bnil) gl salldsniiesqglyed and then
i nt di_at .5 g, 14 L), _and. di ! i
v A0S el Bl i, BB o TS o
followad @ysicbtate?gﬂfeg Gy ng/aacbﬁ?)egénmsm/_vsoﬂmm _acetaﬂ(é‘dtihyctsa'aiarin water,
ona . - i i : :
o i o S B T35 WP 8, . fuF rtove b
saturd;ie@fagg%t? fmékﬁl@n df’ﬂ@flc{eﬁgﬁ’t mél?;l n”l(']I het urgranigaantaWafadr'reddo@r sodium
oG 08Bt Ay LRFRRIRIER L Rt AP ARE L, 31 o
>99%0.28/zn\) + HMhealedfae Chdbh Ny Sisd40r4; dolindrBi40L6.al | sol i ds

di ssol ved and then transferred to a separatory
funnel . The organic |ayer was washed with water (17

d) Sylﬁéh/ésis bbM{gv[ﬂd(ﬁbyz-aydnma-ghéﬁmthyminb)pimmqt]iigy%e()ﬂ)l-z-
0 sodi.ymacetate ti te I ter,
nyargs§r-Ptns R ER SRl s MR Brite 81’ (oo wiv I
Internveticte 5 (5.2 ¢118.) nimdl) oae didsylvad irsetrahydreftirag(26auk) awtfiriethylamine
e B e AT G By BT o . e
reactibh ngse@heticdl By agditlorbobwateg €1.atmir)cfaliovesal byl 10.0. Wgpdildn hydroxide
3.8 &8{8@@33&@6?&% %g")ré’%g;% H\(‘;{.‘q: @ﬂbe}tdov(/ithclég;%%ywsa%%te (20 mL) and
transfbl-réciR{c( g-s(ebgi)atcﬁy Hyithied.x rh2-milkieiny et shbken and [irecbiphdgt mikture was
iterel Pt TR 0. PR 5o LRI TR ALALR Y28 e @ sevaratory
funne( &nd ll’ﬁi ﬁﬂﬁfed wadre sé%éﬁteﬂ. gTheBor@al_‘lin’tbd;]ybelrm whashed| withda intixture of 9
t et r ahydr of ur an -) and triett ne
L el S ariog et SRy ihyte B by 15 of saturated
aque&f Sdﬁ:;mgcrgaﬁdeﬁégﬁd @garﬁifo tay2Pwhs df;éwovereadi:mﬁulfﬂﬁang concentrated
enche addi tion o ter (7. - Q ) .
to e G irandl ehpcronr agiaRsti AL kg Pk Fl e m + 1Y
caled TG, R, 0 L5526t 3; dounebes2eM.| ut ed with i sopropyl acetate
(

20 mM-) and 20 transferred to a separatory funnel.
The m xture was shaken and the bi phasic m xture was

e) SVTfEhéf.ﬁ 6(1Mﬂzﬁ[ﬂh(g?)-zlhydﬁo&ygzaphmm@thylmﬁhe)a:liengl]eﬁxy’}i-(&-j—
e trate returned t separatory unnel an

hydr?’ﬁ’&'ﬁ?&ﬁ@?%&?@ QF‘BFW“%aW aw ¢ | ayer was

Intern@hdte e (2 5hg 2481 imolewaé dissoldedwiat 80 mbdofetianol and treated with

. saturate uequ odi u hl ori de .f ol | owed .
activalgl dhaeaat Do oo CouBhn THHSPPRRON YR8 Bl 2 Cagef0 min and
then Wesed td esmeNEethesDalicom FaltHeafiieatentas addent 0%t palladium on activated
carbon (250 mg) and the suspension placed on a Parr shaker. The reaction was shaken for
10 h under 30 psi hydrogen gas. The reaction was filtered through celite and concentrated
under vacuum to afford compound 1 as a brown gelatinous solid (1.9 g, 4.3 mmol, 91%).
"HNMR (300 MHz, DMSO-dg) & 2.40-2.68 (m, 6H), 2.92-3.18 (m, 2H), 4.35-4.45 (m, 1H),
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25 to afford the product 6 as a brown gel atinous solid

(4.2 g, 8.0 mol, 99%9. mMz. [M+ Ht] calcd for
WEIDEBIXN4 526. 3; found 526.4. e) Synthesis 0PCT/GB2005/001241

N-{2-[4- ((R) -2-hydroxy-2-phenyl et hyl am no) phenyl ] et hyl

(R -2-
4604580 511 522:5-30 (i b SE Tl rE51 Tk BSR4y 45 712720
(m, 580, 795e@ad ake1.6 H2), 8.1, (s4.181)m8uH0) (onees 1) s smt:vibt +i K] caled for

8.0 of .ethanal, and treated with activated
CzSHZéNé?“g%agl' ,’f ‘g;%é—'GO (1.25 g). The suspension was-
stirred at 50C for 20 mn and then filtered to renopve

0 bRl 15, W Sl 2 -
hydr@(yait-(?-g%rma;iiiiﬂﬁm- }hyagrﬁ(yp::nyl%eﬂlylrmenine ihmbamhwdmfx_:hlmﬂdh
s S5 B S SRn BB LR 3P APl e ror0

isoprédyl alcehs avihatinthglat 46°G  Booptetg disstlitimrusasadhieled Wihirg] 0 minutes.

e o e, s W AL RIS 3 825 . o3

eq.) HI0R/® 92BE LFCTTheR00bh GRk2etitred4arBiOthd . pedUcincrystalifzed over several

hoursg: %%er%hg eé{ﬂ/st%rllgbkrg’érg?sf%%% ég fil]fr(aﬁgan ggﬂ %256%’5“'%%5%1“"[—{08'00“1 15%

waterdii isopfopy? hlcoifol E8lufien fallowied b9 .189mi( bf issprofiyltdicohat. ZThe drystals were

dried E\Hn]gglf @(lptfq%zfﬁ%{udtﬁ%rfs H‘E}?&%Otﬂé aq‘%?d %ﬁe In%Hg'l%df}gc@ﬂo%i‘deSsaft)of compound 1
(3.92N;, {823 Indimdl( RYY%2yidlstdO@189%2p it by IHRLIG) aand ndjtp loeysydlfret sglid. Water

conteh) sk HAK GO MMM TBRBRSRTL LN 315 dEM 362 (Bl .93 (ors

1H), 8 8ENEr HofH)osnd lé@,&lﬂ, JeQIPRBIB {d, (15, =651 ¥.2(-Tw0 (), BH} 6.86-6.94
di ssol ved I n

187. ' I i 1.h
(m, 450, G510, Eohrireoe 0861 UEi B ™ ety i chEh (ol Af 4.70 (m.
1H), mmttﬂ._@@_(m, é@ﬁotkeaﬁﬁmtm?atygsrm gy el Wrtd}sfgzglg%ﬂu%d)bm,)G&GZ H,
cont ai ni n : : : : eq.
6.41; 2h@-902.61(7291 - boynd) C. Qﬁé7é3'lg%%]§}\%§ ﬂ%&ed and theq
product crystallized over several hours. After 6h,

the crystals were isolated by filtration and washed
with 15 nL ice-cold 15% water in isopropyl alcohol

Examﬂhlﬂlﬂ on followed by 15 nL of isopropyl alcohol. The
crystals were dried under house vacuumfor 12-16 h to

afford the nonohydrochloride salt of compound 1 (3.92
i) 2-%&-@)medﬂwihﬁbﬂ+wisi|&&-ﬁwwmamwohybéﬁy@xyphenyl)ethane

A solige RTEBIRG:! (SVEe 865 o) [0 il (165 T s apidgy 6 g sy of
imidez8le (21859 3.-3Q?m<§lPéndS(,Rg-Zler)no—ﬁ(lﬁﬁbnﬁbmicﬁ»4-beﬂrbylox§pr?&1yl)ethanol
d, 1 H J=1.92), 8.1 (dg LH J% 65_&, 7.21-7. 4Cg (),

(74.58)g) 0.24 8¢ i, GM (2@9 mm’er@_ @mutqi. g mixiuge w35 stirge fer 22 hours.

The reSetich Whs duehchdd witPwaiker 31 gthm( NandRirk aqe®® layer washtdxiracted with
4,70 (m _1H), 2.70-3.24 (m 8|—2_. El emental anal ysi s

DCM((a 5oLk diteceompined B dystsIWeeg disified g Sisspheic ressure to a

volun% 01867a9 92130 ?AZLO Gn 2doling Osptitarfeoud SryétallisitiorfodediredN, Isdoctakie (750 mL)

was added dropwise over 20 minutes. The slurry was cooled to 0 °C and the solids were

collected by filtration then washed with 9:1 v/v isooctane:DCM (3 x 75 mL) and dried in vacuo

to give the title compound as a colourless solid (89.65 g, 90%th). '"H NMR in accord with

structure (400 MHz, CDCls) 8(ppm): -0.06 (3H) s; 0.11(3H) s; *0.12 (3H) s; *0.89 (9H) s;

0.90 (9H) s; *3.38-3.49 (2H) m; 4.78-4.87 (1H) m; *5.09 (2H) s; 5.10 (2H) s; 6.96 (1H) d,

J=8.6Hz; *7.06 (1H) d of d, J=8.3, 2.0Hz; 7.11 (1H) d of d, J =8.3Hz, 2.0Hz; 7.25-7.27 (1H)
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Exanple | i)

2-Brono-(R)-1-tert-butyl di net hyl sil oxy-1-(3-formam do-
wa2bsnzpboxyphenyl ) et hane 25 A sol ution of TBENBG6ER005/001241

(40.1 g, 0.26 nol) in DCM(37 5 rrL) was added to a

TSI TS 08 AT B -2 02
J=1.9Hz4 %46 ¢1H)al, ZiﬂrﬁH)Z in DCM (260 nlL) over 8 minutes.

The m xture was stirred for 22 hours. The reaction
was quenched with water (190 nL) and the aqueous | ayer

* Peatesaxduats esl 26M% of BXeVin(iior. otarhgr. The conbi ned DCM
| ayers were distilled at atnospheric pressure to a 30

vol unme of ca. 110 nL. On cool i ng, spontaneous
crystallisation occurred. |Isooctane (750 nL) was

d he sl | ed
iy MBSl TR 2 oo - SoPemde B aminog Aty ARy ien--
formarhmb mhedowypmr&rﬂetnwmnﬁ@ﬁﬁr@h@dm}m&ﬁdd 75 an) and -

dried in vac conmpound

24 QR S B Serulet B ooty (VR G S0damgh as dissolved
in wa\t’é\rt ®0 rﬁL)’ U@o?l‘cﬁ?/( Q&QatM'(ZI 00@5@'\3&3 %@é&ﬁmth éﬁrrﬂ\go@@’]%wﬁﬁ aqueous

sodlugl hyc%ogg@e §o!&1§or@ ﬂ.ﬁ &rﬁrL)sza,sgaqpegbwéq |n9ﬂover58(;g|nyt§ﬂ) 'I§1e organic

layer @a%QNe(s?\bm with v@at@ﬁ(;(oﬂ) rhl)) tﬁen dréfﬂf’edGé’ﬂZatmogpr%élc(pleééhréjtooé volume of
=8.3, 2.0Hz 11 (1 d, J =8.3Hz,

ca. 79/% 7.27 (1 H 26 V\D 2005/ 095328 PCT/ GB2005/ 001241
To thidl so?utlgﬁﬂas“a"_ddéa |T.|)Mm 55 ﬁrL @oll6®eb*)o¥% brbmnﬁ(@’izfeﬂjoué@du(nethylsnoxy-

1 (3-fgbrgnqrgrd@-f lp@nzdloxy]phfn_y_l)e;p&ne (‘ZOF%a‘i@s rréirpq{) e pp@sglgmzmgnate (7.44

g, 540rfnrﬁoi)e The Aixtl ﬁ/ﬁ?'heatea ati 90 °C (oil bath temperature) for 17 hours then
phenyl et hyl am no) pheny t hyl

cooled t % °§ hgl\sgtew 5§ m@ W?%Pﬁ‘a?ﬁ a9 Aheomrgyreow%ﬁed?gi further to room

temp éﬂbﬂ}{é aWIF_ﬂﬁ &m%hy@&@@lﬂd(ﬁf ér‘i@the IaYers were separated. The organic layer
pheny am no

was ‘fiﬁ%ﬂ?ﬁ' w@h H)7I4Qrﬁ4r9eV/("i"93%e“§ a% )a%ete wietes 41 0@ anldfollowed by
29% WV\/ é@rﬁ&{us(s%grdﬂ?q-khlohé@l%mﬁdﬁ (FSoefniy € T(hlaocs)rggﬂﬁk: Ié!%? widd@ited with

t|rr|ng V\I/V&UGOUS SOIumWO?/ roxid

MEK &9 mH nd thep. dZStH'?d )at AROSH AR RS 40 P a/ag 150 L., followed

by adartehtcﬁsnorEHﬂERr(le@nhg | aptRr mp@ie WashSEhtd rch 3Wabeéino( & QBiution of
then distilled at atnospheric pressure to a vol une

CeS'U@ff?uoeae (&d gnrP1-618mEhils W@&%ﬂpl JROels vardedfetvitiqatiog @f )37 °C was
contirfudl feMe g Hzmr@trehqn@n{rmrelwé@mméww&d gy rééét%masla‘uenched

- f or mam do- 4- benzyl oxyphenyl ) et hane

1-
with %% WV aRHERHE RIS £RESRAEeSQItiam (109, mg«h ew%ow?ter TR mL) was
addedn Xﬁél b@awaaay@aﬁa%%ﬁhea%t@ ig% WPagledus rgaemwﬁr arr&)deféa’runon (100

hours then cool ed 50 Wat er
L) BN BRPtES AV AEeHi 20Kl (& vl SBTTBRON TR RIS WaBtashed with 29%

wiv ab @8 %@Hlﬁﬁﬁchld@é doitﬁrgn Moo Wﬁffoﬁ&ﬁ&ijb}aﬁ% WABIGLBY& Sodium chloride
were separated. The organic |ayer
solution (3 x 100 mL).

The solution was diluted with MEK (100 mL) then distilled to a volume of ca 120 mL. MEK
(80 mL) was added and the mixture was seeded” with title compound. The mixture was
distilled again to a volume of ca. 140 mL. More MEK (60 mL) was added and the mixture was
cooled to room temperature. The solids were collected by filtration, washed with MEK (3 x
20 mL) and dried in vacuo to give the title compound as a colourless solid (18.64 g, 77%th).
'H NMR in accord of structure (400 MHz, DMSO-dg) §(ppm): 2.70-2.89 (2H) m; 2.95 (1H) m;
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was washed with 17:40: 340 v/w v acetic acid:sodi um
acetate:water (100 nL) followed by 20 29% w v aqueous

wa@oasaasehl ori de solution (100 nmL). The or gani BCT/@Be005/001241
was dil uted W|th MEK (50 nL) and then distilled at

sor RELE S SPLE Py £ PR Pl R g 520 1

5.46 (fiFY tdy0ed. 4z Eh%(kw) ;6. BF (1B) s d=3 265z) @b9 i )ad, J=88kizLerD4 (2H) d,

J=8.35g29 8%‘1,?@?0# U=pL SuT90h (1) FRIAHRY. 7AIQL. 748557 36 (3h)

m; 7.86:@ @2t (ME) m; Zt&@r(éHMsJﬂoﬁﬂze@ 26d1t§(§)d(:! =210z, ﬁe’ﬁ:(ﬂi-k)ld veab7Hz
. e W o! .RSSH arbonat e
s saQitfat el Bl (P E e BB T MENEEL  The
organi c | ayer was washed with 29% w/ v aqueous sodi um
. Cchloride soluti O .nm) then treated with acetic
Peals agp due to o 11. @ﬁ‘?obo(f#%wnorﬁt@ M#H-xt ure was washed with
see@&%aywé\obmgsmdlnwh@dﬁ aesdibes brelriabové 100 i)
foll owed by 6% w v aqueous sodi um chloride solution

(3 x 100 nL). 30 The solution was diluted with MEK
i) N({iig@-«m)z Hﬁﬁﬂxﬁlz(sjﬁhéddwahyﬁnﬁn&}pﬂh@ﬁ?l]éthyl}i(Rl-Zmeﬂ:ome-

h t th
form wqukiwﬁﬁawﬁge"w8ﬂm'%rfneg]“§a§ﬁy%rf’§ﬁhﬂ°§d aga:Mn to a
A m\é@uré mef ON-{234-((R} Q- mdrow phdvistetitydaninb)phensl satsldedR)a@nial droxy-2-(3-

o T S B AR A SERE M) T porc ctaes

(EngleRard 162050'%)we%Mhdﬁdt©d (zommga)wmwo(mome) Wd%%tirﬂetﬂuﬁlder hydrogen at
ound as a colourless solid (18.64 g, 77%h

22428 TG BRSO Reged DN baiman (U5 TR WhSKeoAes BY ppkydetection at

220n3’r @-tRe B ctiginil ezsr%ﬁ/e(i“@5%1(b Vea\}\@f wﬁéﬂﬁ r&kerial (product of
/ GB2005/ 001241

Ex 1% The ﬁlier(cgkqa.yvaﬁ]wa@hgciw@fi a|qjuxt,l,lfe @ 5\1% apﬂ |Erj\ (Zc, 1) 63%2’9;_2 1

H s; 5.46 (1 H) d, J=4.4Hz; 550(1H)m610(1H)
d, J=3.2Hz; 6.59 (2H) d, J=8. 3Hz; 6.94 (2H)
The garghined filtrateg3vgre stijred ard hkpategktp §9+3 CoHVater, (ﬂQm{)lw added. IPA

. J]=8 - 7 ( . n
(100rﬁm§as n?c?cj%ﬁ5%t ?gé_be téﬁ?r%:a%tglﬁﬁs%; E%ﬁ?élrgﬂg’ 3?‘6%3%&';3;%8 crystals
(0.8gBwaEe gddeHl) IRd (50ml). Waizadded*@ebAPrbindjesd , Tharegulindgz mixduré vas stirred

2 0 (=3P 64 S S
for aé‘?@)%ﬁ%‘-?gA C@%%}l)%‘@% qSe?'i {%iem %V%F %;8@’(12'50(\ The resF> ﬁﬁﬁ_ﬁs}}urry was
allowbe _tc;)&.ﬂomislbwdf to20RE°C hed stirtducatshisl esoperbimee fmeca i1 labove 10

i
N-{2-[4- ((R) -2-Hydroxy-2-phenyl et hyl am no) phenyl ] et hyl
The r}esmﬁi)g ulty zexdboked( 13- 3f3oCramal slired-dyiols @mpé\eﬂyé Yor 4h. The slurry
yl am ne nonohydrochi ori dﬂ?‘F‘@l m xt ure

was Fisrdd P (RerFOBIRAT I BRI SHRGPURBHEAIE: HPIT) (6om)
and I]DA( I’%Or%r) hyifle Q6Md wak Jrieh UnaBNV AU Qedbzyé@(wg]@é‘ﬂe) titte compound

y am ne nonohydrochl oride (40g) and 5% P
asawhrtwq}lét(% {®hgl ehard 167, 50% wet with water) (200nm)
in NWP (120m ) was stirred under hydrogen at 15 22+2C.
The m xture was filtered (Watman G-/ F filter) when
Yielda$fhiisY4%WHY hpl ¢ (detection at

NMR: (400 MHz, DMSO-ds) 8(ppm): 2.73-2.89 (2H) m; 2.95 (1H) m; 3.01-3.14 (4H) m

3.15-3.24 (1H) m; 4.72 (1H) m; 4.82 (1H) m; 5.46 (1H) d, d =4.7Hz; 5.48 (1H) m;

6.03 (1H) d, J=3.4Hz; 6.59 (2H) d, J=8.6Hz; 6.89 (1H) d, J=8.1Hz; 6.91-6.98 (3H) m;

*7.01 (1H) d, J=8.6Hz; *7.14 (1H) s; 7.25 (1H) t, J=7.3Hz; 7.33 (2H) t, J=7.3, 7.6Hz;
28
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220nm, of the reaction m xture showed <0.5% (by area)
of the starting material (product of Ex 1 ii). The

wo pdosmees3emke was washed with a m xture of NVP BCGBRAS/001241
(1:1) (80nl). The conbined filtrates were stirred and

7.39 {4 - abohany B B Aotz Al (Tt P 8ss 1n o

J= 11%#@%’@1’-@ H)ER 686 reSESBE (U] @ $=11(0HBD). GWE(HEI)S *0.92 (1H)
. I PA (50m ) was added over 15mi nut es.
S; 10r1é)stIH)|mg m xture was stirred for about O. 75h | PA
(250mM ) was then added over about 2.5h. The resulting
slurry was allowed to cool slowy to 203C and stirred
* PedKs drBidud RRel Ao ef fhermirork6tamés The resul ting
slurry was cooled to 33C and stirred at this
tenperature for 4h. The slurry was filtered and the
col l ected solid was washed successively with | PA/ wat er
(10:1) (80m) and | (160ml) . The
V) RenosIlSRHRR Y - HFE2 P 2RIy oE U R ARV TefbyiH-R)-2
. rhid (42 drékypiéhyl) &thglandiR@inio onIdHEe
hydré&ﬂ“(é ?Or‘MH o (ypm yY) gaz A nﬂﬂﬁi‘lﬁg o gl )
The qube mongnﬂo@lqrme( YAs sgsppgdgd zlzl(ag'.é%l nfig{s {igh methylated spirit
(|MS)A(28|2|(\/ib“0vaﬂer 5724%%#0 &4 d(?ﬂg %glﬁg %o&&ﬁéwlaékmﬁq&r%mﬂre asdvarmed to
78°C 60 g;lveﬁagcgeqr utlﬁ»p 3’5518 -pvqgslfllte[eq,bwgsheg-tgrcygg W|thyaqqe0(u§ IMS (21

s ihet o3kl ok oS o 7 g

duringl, thb—?ﬁltﬁdﬂbn 8. IBe(lemperdtureJ-Waﬁ—bdjuﬁethc( 16%9C cgnd seeded with

monoéyé'gamé@ge 231,0519:),6%%{1@ él%%éO-%?gg gbgrgg%u%sz ;a:gud g1’en cooled to

20- 258@ a‘}?d étrlrebi)at ti%at tdiBpdiurd fcbr')145h0l§s Tﬂeaﬁas?afsﬁardwgs tBillédito 0-5°C

the mnor rotanmer. iv) Recrystallisation of
and wq zai[tlaat( kemnezetu@ed%@hzurﬁheﬁw ARGHAasoFIREIRG YiatTHyation, and
wash}sd (I\H}] a%UeBNQFMB(YZ 241018 WatenBeYXaosdht) nd iRy IS Ity ) 7.5ml) to give the

hyl'am ne rmonohydrochl oride 10 The title
title cnmn@wwas;@ mihise selld, high wiassdriedsys SRYe Under Vagues @yernight (60.28g).
i ndustrial nethylated spirit (IMS) (2:1 | M5 water,
72.5m ) in a 100m round bottomed flask. The m xture
Expeclad yigld: 80thth.B80%"8® t 0 gi ve a clear solution. This was
filtered, washed through with aqueous IM5 (2:1
| M5:wat er, 2.5ml) and the |liguor rewarnmed to 78C to
The XRR[ipgternoé thiheroduttiizishavn indrigwedi t at ed during the
filtration. The tenperature was adjusted to 65C and
seeded with 15 nonohydrochl oride (10ng). The m xture
The differentigl ¢cannirgDca@nétor tracenionihis RrdUEtRNOWSEH apenee of discernable

endol%%n%é%gtﬂ%ssﬁélév(/ %go&tqﬁr Mtﬁ'@ﬁ&aéhﬁcﬁhérﬁfeﬁ éé‘ear{w?\%g?g onsets at

suspensi on was ch and
about B8, aammJe15bFCandmilaboum7@‘}§-‘roduct was col l ected via
filtration, and

Example 2

Alternative preparation of

N-{2-[4-((R)-2-hydroxy-2-phenylethylamino)phenyl]ethyl}-(R)-2-hydroxy-2-(3-

formamido-4-benzyloxyphenyl) ethylamine monohydrochloride

2-Bromo-(R)-1-tert-butyldimethylsiloxy-1-(3-formamido-4-benzyloxyphenyl)ethane (100 g,

215 mmol), 2-[4-((R)-2-Hydroxy-2-phenylethylamino) phenyllethylamine bis-hydrobromide
29
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washed with aqueous IM5 (2:1 IMS: water, 2 X 7.5n)

and then IM5 (3 X 7.5m) to give the title conpound
wW@2008/094328 e solid, which was dried at 50C undePCT/aB051001241

overni ght (60.28g). 20 Expected yield: 80%h, 80%W w

salt @E grhe dmﬁﬁél? h?l ;g{taésmn% cBFtR)%HFet g.r@ né{qr@%mtrbrgglgiv?égﬁ ech%rged to a

scanni ng cal
reactothi BMPr GO0 oL )s\wasvaddad armsﬂﬂecr@lxbfre dvasdeaterbhie110-115 °C for 5 hours

then g‘%ﬂ% Ebeé(S“)é fvggtte 9%5 I‘p éﬁ Q@cﬂéﬁt g@@&‘i W1tdé£|?§|'3g500 mL) and the

rmc even haV| onsets out
mixtugeh vas cm5thCfuamr tat roarh)damp@mwe: (<3B°Exwhph ¢helayers were separated.
he Qo508 o YERPTHG e 500 ik e by e g apggye sodum

chlorie EBjutian t@ﬂﬂ)rmb()y 2 (3- for mam do- 4- benzyl oxyphenyl)

To 5! e iy WA SRR AL 30ty P59 mmep doleypes gsoluton of

cesiud fhenidy I(3X g p2e Mo tirn Hwtha@ﬂzb(ﬁog mL35 ThAg& Bnixtod Was heated at 55 °C for
R - . ,

4 hoShc TP ERAT e e EeR AT W B OEA Rotassivey seibaae soluion

(500 R/ 22 @0bled0m23A °C g4l 35°CR9 The @F@nicneyor wasl washed siithm 0% wiv

couo§ L, SR SR (AL A SR et i, g . 24

mmolhe dhe dniaturd Was Midshed fudth B)"/h(wzjv squadusrscclaumh eblotide SAlutidn (2 x 500
mL) Water (900 m -) was added fol |l owed by 1-pentanol (500

"m-) and the mxture was cooled further to room
The sohutipe mats iletef with35B3ntavine (1 L)) se¢dadewith tmmrcmnsrmmad &2y and aged

or oq B2 B SR SRR i BB RSB o e
mixtu(e5Was nthgled Torobimeteopgeatire. Tay eolidsaseraddbetied by filratui, dvashed with

t-perfiiip) 307 By T Pobel B i SoctdteaqLhnt) P gBta BRI aive the

title cmnpbmcbawsolbed&sesobohd (809 fHethyt ONMR in Beeordedistriiciure (400

iz, RSN S@E Myt 726, ithn 235G e B 0 L e Bsaled s vy m
4.71 mhslnﬂrmnqlmr) Inwsm?\wsl) M@SZBE(C! I-MfSHSMGW?I])Mtl \ag4amlzesae (1H) m; 6.10
(1) g s Biey eAlFo SR A8 A URh ) -slE mda BHEd bl s, 20mz
7.12 Wal aeg=8\6itR 7188/6 M) n; mms (mﬂhumsm 47 {4689 N8 730 (26N d,

7.3 2B Tk o e S SRt B o eoha o)

broada@edk9.6U5(1HYIn; BMAYEes. The m xture was distilled
under vacuumto a volune of ca. 1.4 L and the mxture
was cooled to roomtenperature. The solids were

o CPRELRAIRY 01! 17 ENId6 U thABR FhtdhER

Example 3

Recrystallisation of N-{2-[4-((R)-2-Hydroxy-2-phenylethylamino)phenyl]ethyl}-(R)-2-
hydroxy-2-(3-formamido-4-hydroxyphenyl) ethylamine monohydrochloride

The title mononydrochloride (30g) was suspended in aqueous methanol (2:1 methanol:water,
600ml) in a 1L reactor. The mixture was warmed to 64°C to give a clear solution. This was
filtered and the liquor re-warmed to re-dissolve the solid that precipitated during the filtration.

The temperature was adjusted to 56°C and seeded with title compound® (0.6g). The mixture
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15

1l-pentanol (2 x 300 nm-) foll owed by ethyl acetate
(300 mM-) and dried in vacuo to give the title

W@ eooposses as a col ourless solid (86.09 g, 71 %d¢i)/GB20445/001241
NVMR in accord of structure (400 WMz, DVSO d6) 6(ppm:

was Bt ol Yyl %w%%fH%"fﬂ‘t ) T susponsion vas

heatddbto150°C ovkd orss h&;r?a’hd(hleld-bt 50°05°ou46 hotr. Hrhedmnduré vid¥Zéooled to 20°C
5.50 (1 m 6.10 (1 H) J=3. 2Hz:

over 2ognaiip.: TRe guspeiongvasg) h@atgqi.&o 59°Q)gve(r]pnﬁ) hch(r@;Dddwld at 50°C for 1
hour.;ﬁgéoﬁr%t%gqy%s H)CO<r;n eél-%? gé(;bod\f/g;ii Lﬁ‘E'Zand7h 3 ]105@ &% 8 hours. The

produpt wag epliecgdrda (ilira‘pipn d@andeszh gqggoqslm adql (33 1m&thianol: water,

60ml}_§10?nﬁ1@é.n'g%h% ﬁ(ﬁ(ﬂ’ﬁh) @'@ve &ea Ig(%'ﬁq B&e 9?% ‘&@%130'@1\)%'8@ QNas dried
at 40tGrengerivecuymoagnpight. Exanpl e 3 30 Recrystallisation of
Yieldj\%é"/é;'l[ 4- ((R) - 2- Hydr oxy- 2- phenyl et hyl am no) phenyl ] et hyl

}- - 2- hydroxy-2-(3-formam do- 4- hydr oxyphenyl )
IR (mestalyred rasndesetbedh helreieilove )i gheye Tdignificank ebsorption bands at about 663,

698, zg?%d%ﬁhéqéiéfhgﬁgﬁé%@rﬁ%%w 48 Is IR 9212, 1204, 1371,

14401 €526, 543, THES,MEEOLBRY varsl $aH2med’ t 0 64C to give a clear
solution. This was filtered and the |Iiquor re-warned
to re-dissolve the solid that precipitated during the

The Kiral ! gdviddh- diffacibe (XRMEDI ahdlyss WASthadpreitied id %hé@ﬁ: W‘#lgure 2.

ture

Chaf%%%%ﬁ%&%’?é %%ﬁgg@?@%ﬁ%@&ée Tgt%(56c for 30

n1nut R)%J;en cool ed t 20C &ver 2 hours. The
See%g}% usiip éHetP Seesiber herinabo¥e and hel d

at 50C for 1 hour. The m xture was cooled to 20C over
2.5 hours. The suspension was heated to 50C over one
hour and held at 50C for 1 hour. The m xture was
cooled to 10C over 2.5 hours and held at 10C for 8
hours. The 5 product was collected via filtration, and
washed wi th aqueous nethanol (2:1 nethanol: water,
60mLl) and then methanol (60m) to give the title
conmpound as a white solid, which was dried at 40C
under vacuum overnight. Yield: 76% h IR (neasured as
descri bed herei nabove) gave significant absorption
bands at about 663, 10 698, 747, 764, 788, 809, 827,
875, 969, 995, 1024, 1056, 1081, 1101, 1212, 1294,
1371, 1440, 1520, 1543, 1596, 1659, 3371 and 3552 cni
The X-ray powder diffraction (XRPD) anal ysis of the
product is shown in Figure 2. Characteristic XRPD
angl es and d-spacings are recorded in Table 1.
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15 seeds may be obtai ned using the nethods described
her ei nabove 31 WD 2005/ 095328 PCT/ GB2005/ 001241

W aiwbe93828 Char acteri sti c XRPD peak angl es and PCT/GB2005/001241
d- spaci ngs Two Theta d-spacing (deg)* (A 4.0 22.3
6.0 14.8 8.0 11.1 10.0 8.9 12.0 7.4 16.0 5.5 16.8
5.3 17.0 5.2 17.4 5.1 17.7 5.0 18.1 4.9 18.3 4.8

Tabléﬁ @:rfhrzctelaﬂ;tit )eRﬁn ﬁ&aﬁaﬁgﬁes éﬁd&l-ép&m& 3 4.4 20.6
. .2 21.94.1 22.6 3.9 23.93.7
24.1 3.7 24.4 3.6

Two Theta d-spacing

(deg)* (A)
4.0 22.3
6.0 14.8
8.0 11.1
10.0 8.9
12.0 7.4
16.0 5.5
16.8 5.3
17.0 5.2
17.4 5.1
17.7 5.0
18.1 4.9
18.3 4.8
19.0 4.7
19.3 4.6
19.5 4.5
19.8 4.5
20.3 44
20.6 4.3
21.0 4.2
214 4.2
21.9 41
22.6 3.9
23.9 3.7
241 3.7
24.4 3.6
246 3.6
24.7 3.6
251 3.5
25.4 3.5
25.7 3.5
26.2 3.4
26.4 3.4
26.8 3.3
28.2 3.2
20.9 3.0

5 * For copper Ko radiation.
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24.6 3.6 24.7 3.6 25.1 3.5 25.4 3.5 25.7 3.5 26.2
3.4 26.4 3.4 26.8 3.3 28.2 3.2 29.9 3.0 5 * For
weoppees3da radi ati on. 32 WD 2005/ 095328 PCT/GB2005/001241
PCT/ GB2005/ 001241 CLAIMS 1. A process for preparing a
CLA”@nohydrochl oride salt of conpound (1) OH HO N NHCHO
(I') 5 wherein *C and **C denote asymmetric carbon
atons, which process conprises the steps of: a)

cqQn ' PlOI
1 PP ReEERELAY B SUAR it oot T

hydr oxyl protecting group, and P2 and P3 each

i ndependently represents hydrogen or a protecting

group; 1 'th a weak acid, to effect selective
pr ot onati on; nta t|ng the product of (a) with a

c
sou . or de to eff ni on exchange;
HO

NHCHO

wherein *C and **C denote asymmetric carbon atoms,

which process comprises the steps of:

a) contacting a compound of formula (I1):

SF0L0

NHCHO

10

(I

wherein P’ represents a hydroxyl protecting group, and P? and P® each independently
represents hydrogen or a protecting group;

15 with a weak acid, to effect selective protonation;
b) contacting the product of (a) with a source of chloride ions, to effect anion exchange;
c) deprotection to remove P, and where necessary P? and P%;

20

d) isolation of compound (1) as the monohydrochloride; and optionally

e) crystallisation or recrystallisation of compound ().
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c) deprotection to renove Pl, and where necessary P2
and P3; 20 d) isolation of conpound (1) as the

worewshysieochl ori de; and optionally e) crystal PO EFaBR@N001241

or recrystallisation of conmpound (I). 33 WD

2005/ 095328 PCT/ GB2005/ 001241 2. A process according

to claim1l, wherein the conpound of fornmula (I) is the

c dxpoocess (dc@prdi@H to | claim KO avheROHOheHeqrrgundsofafimulee (1) is the

conpoun fi.formula (I1) is the conpound (Ila): OHH

hpepRe e L ko o (I1a) 10 wherein PL is

as defined in claiml1. 3. A process according to claim

1 or claim2 wherein the weak acid is acetic acid. 15

4. A process f%comdino to any of clains 1 to 3 wherein
y represerit sN\pergyl. 5. A ocess

t he source

D 6. A process

f Chiorivde.

accordi ng %Q‘Oany of clainms 1 "o 5 dior the preparzat;on
of a cryslfJ 119 ne nmonohydr ochl ori de salt of the "2
conpound of formula (la). 7. A process according to
claim6 wherein the product of said process is
characterised by an x-ray powder diffraction pattern
i rangifihe pomprUNGi korpsa (1)) émnibe gprpaumsdiantial ly in 25
accordance with the peak positions of the pattern
shown in Fig. 1. 34 WD 2005/ 095328 PCT/ GB2005/ 001241
8. Crystalling (IHa) nonohydr ochl oride which is

char act erj sed b na\giA{Tijnt\ial scanpg
P1O H/\‘/@
OH

NHCHO (lla)

wherein P is as defined in claim 1.

A process according to claim 1 or claim 2 wherein the weak acid is acetic acid.
A process according to any of claims 1 to 3 wherein the group P' represents benzyl.

A process according to any of claims 1 to 4 wherein the source of chloride ions is

sodium chloride.

A process according to any of claims 1 to 5 for the preparation of a crystalline
monohydrochloride salt of the compound of formula (la).

A process according to claim 6 wherein the product of said process is characterised

by an x-ray powder diffraction pattern in which the peak positions are substantially in

accordance with the peak positions of the pattern shown in Fig. 1.
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10.

11.

12.

calorinetry trace which shows an absence of
di scernabl e endotherm c features below 5 about 125C.

w@2008098e&l | i ne (1 a) nmonohydrochl ori de accor di PGI/G82005/001241

claim8 which is characterised by a differentia
scanning calorinetry trace which shows an absence of
di scernabl e endotherm c features bel ow about 125C,
and an onset of significant endothermic 10 heat flow

el (A0 Fopd R SRR WhERg el RREEY 8 2BH8IHES scanning
c kalbamieey iraeslwhich ahdvé barabeéncl ofsiisemiably eralotianmizt feytures below

trgcet,lgg%ﬁh shows an absence of di scernable
efd3Y'h'éPnic features bel ow about 125C, two or nore

m nor endotherm c 15 events between about 130C and
ﬁ?ﬁét?lﬁﬁ%gf%gg%&dw t'dgflfilgclz qbé{té?ﬁr{ﬁ QG\W% Psecr;hrgrgcterised by a
naliffeigtdiab chhmingl catcinwtgi hged onttdtraismol® avihesbaence aif ddiscernable
m _nqr, endot.her m vent s at .about 133C, about .
T sRenES P o Fody D A8, g St Bheed ) agitioeRl Bhbothemmic
( lheat flianardmpdt 2888Cori de in substantially pure form
13. A process for obtaining Form 2 crystalline (la)

- monohydrochl oride in substantially 25 pure form which

p@?ﬁélﬁn&‘llﬂ?fﬂnéﬁ&\gdmloﬁ@ém BEcoRdifid XbUEIRINPTS or claim 9 which is
NEZ-H-.((RQ-Z-h roxy-2- . ) :

pRBACEfiFgd ﬁ’dfg/eﬁ?fé PFAEHGI JAIQriRyetey-tFRAGMINSH Shques ayplgence of
agiiseentablelBrdbmeyhiaesatlines Helti avauRa 2670 ek 8F @R Ririod @ndothermic
i n an aqueous organic 30 solvent, by contacting said

MOy dpefwredr AR Wi 3 Cs Aind  9BPute ABOEnBNcth &t joRget §f asignificant
r ut 70C, for exanpl e about
63@9&E%§”9%?%§wnag%tgﬁé‘o%%ﬁger ature of said mxture in

the range from about 52C to about 58C, for exanple

about._55G s Lo i Xt e i rm2
eyt HoR o sEERERE S Bl KBl hzel "ee)

ceaitl infigorsariddtharmicugventscocut ehpesuatiGBYC, at alwut rane@ and at about
from about 15C to 25C, Be) heating said mxture to a
tém)@rature in the range fromabout 47C to about 52C,

for exanpl e about 50C;

Form 2 crystalline (la) mononhydrochloride in substantially pure form.

13. A process for obtaining Form 2 crystalline (la) monohydrochloride in substantially

pure form which process comprises:

Ba) Forming a mixture of N-{2-[4-((R)-2-hydroxy-2-
phenylethylamino)phenyl]ethyl}-(R)-2-hydroxy-2-(3-formamido-4-
hydroxyphenyl) ethylamine monohydrochloride in an aqueous organic
solvent, by contacting said monohydrochloride with said solvent and
heating in a range from about 60°C to about 70°C, for example about
65°C;

Bb)  Adjusting the temperature of said mixture in the range from about 52°C to
about 58°C; for example about 55°C;

Bc)  Seeding said mixture with Form 2 crystals;
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14.

15.

16.

17.

18.

19.

20.

21.

5 Bf) repeating steps Bd) and Be) to obtain the

desired Form 2. 14. A nethod for the prophylaxis or
woe@absset of a clinical condition in a mammal PCEGBR005/001241

as a human, for which a selective (32-adrenoreceptor

agon i ndi ca& ed,, wh

<3 S 6 Bl D oDl 5 e st 15
Pormo rest ol tne (LAl monovdcounLori de Lor. wse.

o LR " Kb 58 e ARS8 M o b 47
(1 3? mﬁgg?b‘?gmrﬂ:,gbrebenp]mebgﬁgmmf acture of a

e BTkl PESPAM ) § B LU e

(32-adrenoreceptor agonist is indicated. 17. A

phar maceutical formulation conprising Form 2

crystalline (la) nonohydrochl oride and a 20

phAarmabed forcad lpyophgiagistaliteatroanmtraf er clinicabganiditioanit ,a @achmal, such
optionally one or nore other  therapeutic_ingredi.ents. .
1ERS A LT, 1Y INEYEN Br SR Prel OSSPV 29T, (Pijted, which
Mydathrided abmiistetionnd aoherapeutiaalg effettiver arhb@ttapelokinc2 crystalline

ingredients. 25 19. A conbination according to claim
11%’?&'@3?&9[‘\@0" *her therapeutic ingredient is a PDE4

inhibitor or an anticholinergic or a corticosteroid.

20Eofh Q%Pgtg&emﬂreggsg mﬁggﬂheﬁfﬁ& &k %Fg;n rﬁéddeén%érgpﬁ or

18 conpri’sing ystal Il ne
nonohydr ochl ori de and

FgTﬁyé/lH?% [)21; I%}Egz &{Braliiné 1Y FRRYhYRE ARSI ¥ mddufacture of a
meeitcayienBon e piopintasisortreptmEeiras 21chngakeandiion fasiwhicita gelective
S-f : A conbi nati di t
BEPY RN eroBl R oAt Comprising Form 2 o
crystalline (la) nonohydrochloride and

A6 ’a?rgiggeiutcilcﬁ %r%'ujra]tl%h *&S%%i}ég %@)ﬁn 'ﬁeéryrgfélﬁr?e7ﬁé)[rﬁg'ﬁdﬁ'§/ﬁ rtb\éhl'ogide and a

phévnaxelicaly ecdptable cacigr @-eoxipicnh cnd siptionall-ode onevold dther
th%%pbe%tticr:ﬂl 0l C.a isde S-fluoronethyl ester. 36

ngredienq .

A combination comprising Form 2 crystalline (la) monohydrochloride and one or more

other therapeutic ingredients.

A combination according to claim 17 wherein the other therapeutic ingredient is a PDE4

inhibitor or an anticholinergic or a corticosteroid.

A combination according to either of claims 17 or 18 comprising Form 2 crystalline (la)
monohydrochloride and 6a,9a-difluoro-17a-[(2-furanylcarbonyl)oxy]-11p-hydroxy-16o.-

methyl-3-oxo-androsta-1,4-diene-17B-carbothioic acid S-fluoromethyl ester.

A combination according to either of claims 17 or 18 comprising Form 2 crystalline (la) _
monohydrochloride and 6a,9a-difluoro-11p-hydroxy-16a-methyl-17a-[(4-methyl-1,3-
thiazole-5-carbonl)oxy]-3-oxo-androsta-1,4-diene-173-carbothioic acide S-fluoromethyl

ester.
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