HETEROCYCLI C COVPOUNDS AS CCR2B ANTAGONI STS The

present invention relates to pharnaceutica
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ant agoni sm of the CCR2b receptor for which MCP-1 is
one of the known |igands and so may be used to treat
i nfl ammatory di sease which is nedi ated by these
receptors. These conmpounds contain a cyclic aromatic
noi ety. The invention further relates to novel
conmpounds for use in the conpositions, to processes
F orpiHBeFfui® TRRRht MbthédJaﬁd]P\?bHﬁ%sat es useful in
their preparation and to their use as therapeutic
agents. Chenokines play an inportant role in i mune
and inflanmatory responses in various di seases and
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hydrogen (with the proviso that Rland R2 are not both
hydrogen) , Cl1-6 alkyl, C -7 cycloal kyl, C2-6 al kenyl,

C -6 al kynyl, cycloal kyl -alkyl of up to 14 ring and

chain atons, heterocyclyl of up to 7 ring atons,

het erocycl yl -al kyl of up to 14 ring and chain atons,

het erocycl yl -cycl oal kyl of up to 14 ring atons,

o, o o, o oy ~ N - N 1



above, attached to the appropriate functionality. The
term "hal 0" includes fluoro, chloro, brono and i odo.

waoredoenences to aryl groups include aromati c capdiDGBRios/004944
groups such as phenyl and naphthyl. The term

"heterocyclyl" includes aromatic or non-aromatic
rings, or partially unsaturated ring systens, for
exanpl e containing from4 - 0 4tons, such as up to
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am ne protecting group used is typically tertiary

but oxycar bonyl with a conpound of Fornula Il, in an
woe@anéaisol vent such as chl orof orm at ambi entPCT/GB2005/004944

tenperature. Suitable deprotection conditions would be

apparent to a skilled person, but may include

treatment with an acid such as trifluoro acetic acid.
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propi onate, ciclesonide or nonetasone furoate. The

present invention further relates to the conbination
wtoosoemnpound of the invention, or a phar macertT/GaRdog/004944

acceptable salt thereof, with an agent that nodul ates

a nucl ear hornone receptor such as PPARs. The present

invention still further relates to the conbination of

a conpound of the invention, ora pharmaceutical ly
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for use with a turbo-inhal er device, such as is used
for insufflation of the known agent sodi um

w@eemmoelyrat e. Conposi tions for adm ni strati onPGHGB2005/004944
i nhal ation may be in the formof a conventiona
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W . il [ i .
o SRR Ba5ri Aoy AL E B EIR . n i
coRy&ni Bt fiMdatdiaaed iy te PSNSRIng ForeCEiRhedd il EXuse violent

of active |ngreé|ent. For further i'nformation on

FomioAetidre rmfttllrcechaﬁd@baéterinmt ehicowilbdedtept #r 25.2 in

Vol une 5 of Conprehensive Medicinal Chem stry (Corw n i
Hansch; Thisadhanges @i ttEdparbicleslangdumcttyia Methgawater Br &g conduit, as

5 wi SRS do ADALR.c B0 ISE TR A, Al SIpeaed o pagicles and
i i L il i h
tr G R REARG A P PERBIRRAES dffsftdRl of the second
Forcof 8RRt 12, frRycUlaadd BQrtilcllEsei}ﬂﬁgaclftleﬁa %@lindicate]goe}t 54. Such

adm nistration to humans w general 'y contaln,

ex fetelatdd suitifled nidy borein@vedbyafiltiatienagent conpounded

Wi th an appropriate and conveni ent anount of

exci pi eVatenitieatmentyasvalroyefdasonibdsbotayshe earsigduautdg water supply

percent by weight of the total conposition. Dosage )
10 unisystﬁmlsn%gwoﬂf WEEH SURP! Y SYS ISP QIDBAtEr SyRply sysismst In relation

0 sl AP o888 Rl S5ErCH Ris dps ramle e
R . [ i . .
B L S

Ha@gé:tgm Chay rserr &dposits nedy AleaBeRdtdbwePeé8pemfures @8 reached so
1990. The size of the dosé for therapeutic or

pr oy thec bactepiur pes @st afffeativolypeliminaréd.t h&dvoewean) andtallation of

w |l naturally vary according to the nature and _ :
15 sewppanausofs abnyvecdasdtibedin a aitselating kotdvatex spstemhiegether with a

ani mal or patient agd the route of adm nistrat,jon, .

acceh dalﬁ?@nfgﬁxk@r is RHESHIGH mlcbweeﬁowf theySisrmalocpiiated particles

usi_n d rmdla ( f-or eut LG

or 8B§ ﬁg@ ?J:ngégi%r p’glg% Eslgf%rg%s:‘fg agsgnéef%eéitll%f té 2853@6 5} EfimPlate scale

adhRhald 8dheQyétBal a daily dose in the range, for

exanple, 0.5 ng"to 75 ng per kg body weight is

recei veRefgirignnodw tee@igured iofi the vdrdethghoshis. shows a cold water

general |ower doses will be adm nistered when a _
20 pasepplyr istenp wvigh ithe anpendipadappliedsthefese. eXhispshows grmains cold

IeQErA‘f?g%/rgsrh%f)sS%] :{&ﬁ%’%ﬁ%é ?gérd?%glgaggé, ?Q/géqhghtr q'n\kgﬁpo{) 1 includes a
D REhCrntrAts 438 ey E deibeiteq, P SIOAT 5P RMBR.PY o pump 34,
10,443 ABIRE BSKQBQ%&V‘@&QE 38‘,’?'7'01pg1e“;§cﬁ)%é3 Ptﬂére are a number of

admnistration 1's er preferre urt her
aspatéts I8 idel ety sitodd datetas cans@héred of treating
i nfl ammat ory di sease by adm ni stering a conpound of
25f or nul aThe) pasp dis ciichkatesabatar, inothealqsipad hrepastitthe gwo treatment
conposition_as described abgve. The invention is

f uePPERtYSES 333Bavdale the filtgh 85 haps flogcwlatadysolidymatsgjahg The filter

i ol ogj cal d | es ji.n, which fall .
oo BabESs otelh kel FECRRLE SrhiPh e liul o Arefithed. matter is

An Y - D) 3 . . .

t obeRTRLy rerlb T B MR il B plhe,leared material
SURESEAL(tm bottles. Oher comercially avail abl e
reagents and sol vents were used w thout further
purification unless otherwi se stated. O ganic sol vent
extracts were dried over anhydrous MgSO4. 1H, 13C and

19F NMR were recorded on Bruker W00, W50, WVB00 or
W00 instruments using Me2SO-d6 with Me4Si or CO 3F

as internal standard as appropriate, unless otherw se

.. -~ o~ L o



(dextrosal butanol) shows little or no adrenoceptor
activity. Anong the different classes of drugs which

waemcncdad | y admi ni stered by inhalation for thBCT/GB2005/004944

treatnment of respiratory di seases,

gl ucocorticosteroids such as becl onet hasone
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15 F temmsaeiohmegns feoperfemyag the disclosed fwrction, or@ methed g process
a physj ol ogi cal | ccept abl e solvate., HKl 009406 .
7o abing, T clscBirRAD LS A Ao RiGiacty pnarhigaighy or in any
! ”*88h1%§ﬁ%9{bnd6f‘9uéh°f]éyrﬁr@§,' &“uﬁﬁ{gaf fo?'r@gligibgtthg ion in diverse
proplionate, or a physiologically acceptabfe sol vate

t heperd shepgsd, @ fl uorocarbon propellant, optionally in

conbi nation with one or nore other pharnmacol ogically

active agents or one or nore excipients. W have

appreci ated that the use of a conbi nati on of

sal but anol or a physiol ogically acceptable salt

t hereof and inhaled corticosteroid has clinica

advantages in the treatnent of COPD over the use of

sal but anol al one or corticosteroid alone. U S Pat. No.
6013245 relates to a pharnmaceutical aeroso

formul ati on whi ch conprises particul ate anhydrous

becl onet hasone di propi onate together with

1,1,1, 2,3, 3, 3-hept af | uor o- n- propane as propell ant,

which fornmulation is free of surfactant. The

formul ati on may al so contain sal butanol and includes a

cani ster suitable for delivery and a nethod of

treating respiratory disorders adm nistering the

formul ation by inhalation. U S. Pat. No. 2004136920

relates to aerosol formulations to be adm nistered as

i nhal ati on and whi ch conprises particul ate sal but anol

and physiol ogically acceptable salts and sol vates

t hereof and a fluorocarbon or hydrogen-containi ng

chl or of  uorocar bon propellant, substantially free of
surfactant. The patent al so descri bes a method of

treating respiratory disorders which conprises

adm ni stration by inhalation of an effective anmount of

a pharmaceuti cal aerosol fornulation as defined is

al so described. The present invention ains to provide
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of nost intense reflection. O her preferred
significant reflections for Form | expressed as 2

wo bebacmed ues i ncl ude 12. 66, 15.819, 17.4, 20.B3OGB2005/004944
21.72, 22.5, 23.14, 24.341, 26.12, 31.28, 31.93 0.2
degrees. The X-ray powder diffractograns for all the
pol ynor phi ¢ Forns di scl osed herein were coll ected on
Ri gaku d-max 2200 nodel X-ray df ffractonet er usi ng Cu
K ) 1' tion ( 1= 1.5405 A"). Levosal butanol sul phate
crysggﬁéine Forml is also characterised by an IR
spectrum wi th peaks at 3568, 3307, 2980, 2799, 2561,
2458, 1615, 1508, 1440, 1380, 1342, 1258, 1200, 1 1
12,1. 108 AppdRs 67 Gea®idH a BHA,in %#O8ondiii6 coniptisingd Birst and second
617, 535, 497, 453 cm1l . Figure 2 shows the IR
speora elamients ¢fonagneticaiiijeondueipecnatgripbpdanted thbe mounted to the

ol rphi c Forns,di scl osed herei n.were coll.ected
5 1o ICHBARA OS SWEPHR S22 cSTIFCBAROTS) fireaighg] @ngngneans for

anal .as KBr. p [ . ' 0-400
I RHRANRE e MRSy cPbfic ARAER B, RE Lt clEM s, for
Cr Y3h&latihp Sedfciive elRidheiAbliy fiRiRaR4KE fRAA Ry b RIatdBextendi
hy%?oggﬁa?eglﬁ%PXgea cataﬁ?s#, breferably a pallagiun$xenlng
on faan bpacedaicRitigis, alomg thel @ndeaitvol ume of a suitable
organi c solvent. Preferably an alcoholic solvent is
used, nore preferably ethyl alcohol. Suitably the
prqcess is perfornmed, under, hydrogen, pressure, o )
10py & or aBYRPAEAUS BREGTingn@ %mﬁy&herﬁ@ %F SpeansHpy establishing radio
filtered and the pH of the,filtrate is adj . . .
or GHBPERe WagnaficP Hufts, i oih Y Empfis“CHHBHERY gespective coits
Suliidubh @Bl tRichRD!Yerhoits RRNSUbII UL CerRebided by radi
to pro ﬁde cryst alcs, \%ﬁ; c%a%?ﬁ&’ter ed 1and dri edélt% y radio
af ffesgdeh@veleatrividl gignkissul phate Form | . The product
(Form 1) nmay be obtained by isolating at 0-10 C
Levosal but anol sul phate crystalline FormlIl is
characterized by an X-ray powder diffraction pattern
15havi ng ARPIratHE AGEOTdRE 4013 Qe%ﬂ}eé%@eélea%leggt% tsagnals are of
val ues at abou&wg.701, 9. 636, 15.180, 15.657, 19.139,
27 5qéae Os§Iny§oIdal Wavgamia s ™ as Wi T | be cl ear from
Table 2. The X-ray powder diffractogram of
| evosal but anol sul phate Form 11 is shown in FIG 3.
The, maj Appaealks agdtitdingabranyWneFithé preceliing-dlamPWheRin the core
di ffractogram are shown in Table 2. The intensities of
t helepeaits aer & fexpieanstedahs percent of nost intense
reflection. Other preferred significant reflections
20for Form 1l expressed as 2 theta val ues include peaks

t _about, 8.701,9. 63 15. 180 8, 657 7.44 .19.139,.
215690, APPaus Aschtding Ry o6t (hg bracclli Sl sEfcgaip the core

25 _ . 30 . _
2SRy el Pt Tl £00M8 oMt 194968 o o b
Ch@gﬁﬁécﬁ‘fd & eshdit ABr MeSARCihetypfW th peaks at 3393,

3026, 2982, 2822, 2463, 1630, 1614, 1513, 1484, 1448,

1380, 1321, 1279, 1258, 1235, 1204, 1155, 1093, 1066,

1036, 1023, 919, 900, 838, 829, 818, 808, 788, 618, )
25596, 546\ppaEus Aseordiug te any. omg glirthe preesing tohamspwherein the

spectrum.for _Form 1l A process for the preparatign of

| e FEPIRIES RE IS HiEBRLEURIIER ) ih COROFIRIEnts asn i e as one

di?ﬁgﬁ%}ng any form of | evosal butanol sul phate in

water and distilling it to residue. The residue is

further stripped with an organic solvent, which is

preferably water m scible and is preferably acetone,

and the solid further slurried in a solvent,

preferably the same solvent, and isolating the solid,

preferably by filtering the solid and drying under

vacuumto give | evosal butanol sul phate FormIl.

Levosal but anol sul phate crystalline FormlIll is

characterized by an X-ray powder diffraction pattern

havi ng significant reflections expressed as 2 theta
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tetrafl uoroet hane (HFA134a) or
1,1,1, 2,3, 3, 3-hept af | uor oet hane (HFA227) or a
w@owbioeais on thereof. In yet another aspect ofP¢116€B2005/004944
present invention the aerosol conposition may conprise
a therapeutically effective isonmer of sal butanol, a
gl ucocorticoid, a bulking agent_and a propellant,
which is preferably HFA 134a or8 HFA 227 or a

comp! a4 AAIS a1 B SN0 ARERL 16 ey e fequencie
ag %?tﬂl@%ngped%tﬁfsﬁea ih thefc i@ RESdt akd TFfREndQoR0N% Mother.
wei ght of" the total anpunt of active material. More
grffﬁrably in ? rapge of 30-30?@6$K Mﬁi?Et of thet

otal armount of active material. e bul ki ng agent nmay

be &el ecA edater supplyesystens hayings appavaiis cresording| gdamy one of the
nonosacgchar | des, dligcchariqes, pol ysacchari des and
SSQ@J?C@F%%F@S apeliedito 23unplyn BIE INGhe SHYEM. £ 1 uct ose,

ri bose, mannose, sucrose, trehal ose, |actose, naltose,
starches, dextran or mannitol. In a preferred aspect

of ghe e ' Uk hgESrlimgPtOVEMAH 8 PAAGERS pi k
fofitheg%aﬁﬁggcyﬂﬁgpo?ﬁﬁﬁ a% e & ' '%% pipewor

e ove aderosol conpositi
whiegtabpikRigig sSclesetPloopdaclidingsdginng foheirewlhtive of water around said
ingredients to a canister (b) adding a bul kinng agent
t 0 lo@yp, the Yreatmendiapgatatgs being previded trhthe loep.er ed val ve
(d) charging the canister with propellant. In a

10preferred aspect of the present invention the aeroso
se at, |l east .one the eut

ci TG | VAPTRCS AGPRag ot 5o inem 10 JBRY ke ncludes a

eStefifer fgfférH@Jdd 1 fe)rccggwmw&.t hereof, a

gl ucocorti col a surfactant and either 1,1,1, 2-
tetrafl uoroet hane (HFA134a) or
1,1,1, 2, 3, 3, 3-hept af | uor oet hane (HFA227) or
acdribi naA watert suppbofystdh ecsonding taaciaimey) whermmy the filter is a self-
suitable surfactant - for exanple those |listed above
150r cleaning Ber.rom t he class of salts of stearic acids
or esters such as ascorbyl palmtate, isopropyl
nmyri state and tocopherol esters. Preferably the

MRgRes| ;J%”C\fvg{ne% ,%ppgﬁ :@éské;%a&é&rdibgpﬁ apyl omer io?t?tclﬁns 9 to 11

The sur . I’y used®i n an“amount o
0. QbMipisli®ivyei tire Of siidqrdatthaht tisedfin ¥6é 106p.
material. Tn a preferred aspect of 'the present
invention there is provided a process for the
manuf acture of the above aerosol conposition which

20pr ddess A ompthiode of (upatment ref fhed dlowing dnaa ceenditier comprising
b) addin rfactant to (a) .(c) crinping the canister ..
Wi DO P P bbbty <PRACUE AEHaRskoanding the

eit 1, y & r or.net 0 .
e L0t bt S OBRE, AR EAANS o e condui, e
CORRIABALHIAR bRy ARGuendiemagRRsSTuk&Nm 9did! &fte RIGRBAE thereby to
i nvention may optional 'y contain antioxidants such as
Ci festablisle iraldioofre dpesne gl dectriunfields anm ithke fluldhan ahetwondbitpthe fields
of Ievosal butanol and a_ gl ucocorticoid may be provided

25 as omigimatingoatdbe spanespoaitions along theichadeidr m of an
i nhal ati on sol uti on/ suspension. For dry powder
i nhal ation, the drugs may be used al one or optionally
t oggt her, w fi - L vided ' e .
acadpt an dhidipdackbitly f6 Rt 1 BIRABE SUlpERle filiering the fluid
m%u@&qiﬁgﬂts@@ theOffe ARict | With HROVRCRR FRId, €5 Sehddver Mlocculated
powder 1 nhal ati on conpositions, for exanple
sacaspnidde partioled frdimherfhridsacchari des, di sacchari des,
pol ysacchari des and sugar al cohols such as arabi nose,
gl ucose, fructose, ribose, nmannose, sucrose,
trehal ose, |actose, maltose, starches, dextran or
mannitol. An especially preferred carrier is |actose.
The dry powder may be in capsules of gelatin or HPMC
or in blisters or alternatively, the dry powder may be

T o o I



was charged at 25-30 OC and | sopropyl al cohol (75m)
was added and the m xture was cooled to 5-100C for 2

we®o/0674ig ered and dried at 800C under vacuum POT/GB2002004944
hrs. to give FormIll. Exanple 13 R-sal butanol sul phate
was di ssolved in nethanol at reflux tenperature. The
reacti on mass was then cooled to roomtenperature and
further chilled to 5-100C . Thé’resulting solid was
filtered and dried at 800C to give R-sal butano
sul phate Form 1l Exanple 14 R-sal butanol sul phate Form
| wWas s aedtR fbP ule@tingld Fluid it & 66kdUR, S& RULA@Plsupply system
sul phate "Form Il having a particle size of 90% ess
t haicdppoiiacihgnsane, $astantdlyoas lizerbinbeforendedspibedt wath reference
in Exanples 9 to 13 any form of R-sal butanol sul phate
maypnger as sbowa in iee aecompagyng &aWARESTABLE | TABLE
2Title: Fluid Treatnent Method and Apparat us

5Description of Invention This invention relates to a
met.hod qf n t s dr ' ' .
parbi curs e SERBIRIAT of fhig it £EUAE, Subseipily gy hereinbeore
bagLesitd Wi % 9RSwh  UR L ROApREdwings.
so?%%ﬁggﬁpggﬁ?%Eg%?géﬁagégg%hent is usually usgd 0 8
kill bacteria and/or to cause floccul ati on of
suspended solids in water supply systens, heating
systens and so forth. For exanple, chlorine gas can be
introduced to the water and be dissolved therein to

kill bacteria, the concentration of the dissolved
chl orine being nonitored and mai ntained at a
bacteria-killing | evel. Ozone has al so been used for

this purpose, being introduced into a flowng liquid
and subsequently renoved when it has fulfilled its
function. It is also known that water can be treated
by irradiation with UV light, and it has been proposed
that a high frequency el ectromagnetic field can be
utilised for this purpose. Floccul ation has
essentially been effected by chemcal treatnent. It is
broadly the object of the present invention to provide
an inproved fluid treatnment for bactericidal and
floccul ati on purposes. According to one aspect of the
present invention, | provide apparatus for treating a
fluid contained in a conduit, conprising first and
second core elenents of magnetically conductive

mat eri al adapted to be nounted to the conduit to
surround sane at spaced positions thereal ong; and
nmeans for establishing radio frequency nmagnetic fl uxes
in said core elenents, for generating respective

el ectromagnetic fields in the fluid to be treated
extendi ng from spaced positions along the conduit. The
nmeans for establishing radio frequency magnetic fl uxes
in the core elenments may conprise respective coils

t hrough which the core el enents pass which coils are
energi sed by radi o frequency el ectrical signals.The

el ectrical signals may be of square wave form or

si nusoi dal, or possibly other wave forns may be
utilised. The core elenents may be of ferrite
material, and may be openable froma cl osed ring
configuration to enable themto be applied to a
conduit such as a pipe fromthe side (ie. not have to
be pl aced over the conduit froman end thereof). The
frequencies of the signal applied to the core elenents
may be the sane as one another or differ from one

anot her. According to anot her aspect of the invention,
| provide a nethod of treatnment of fluid flowng in a
conduit, conprising providing core el enents of
magneti cal ly conductive material surrounding the
condui t spaced from one another |engthw se of the
condui t, and establishing radio frequency magnetic
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