2 August, 2006 1 Carboxylic Acid Conpounds For Use As Surfactants This

I nvention relates to novel surfactants and aerosol f 0@ her eof for
use In the adm nistration of nmedicanents by inhalation. 5 The use of
aerosol s to adm ni ster nedi canents has been known for several decades.

Such aerosols generally conprise the nedi canent, one or nore

chl or of  uorocarbon propellants and either a surfactant or a co-solvent,
such as ethanol. The nbst commonly used aerosol propellants- for

medi canent s have been propellant 11 (CC13F) and/or propellant 114

(CF2CI CF2Cl) with propellant 12 (CCl 2FR). However these 10 propellants are
now bel i eved to provoke the degradation of stratospheric ozone and there
is thus a need to prOV|-g e Rdlcanent s whi ch enpl oy
so called "ozone-friemdry “‘opellants whi ch are
believed to have m ni mal ozone- depletlng effects In conparison to
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fluorinated surfactants, carboxylic acids, polyethoxylates etc} and even conventional
chlorofluorccarbon propellants in small amounts intended to minimise potential ozone
25 damage,
It is essential that the prescribed dose of aerosol medication delivered from the MDI to
the patient consistently meets the specifications claimed by the manufacturer and
comply with the requirements of the FDA and other regulatory authorities. That s,
every dose delivered from the can must be the same within ciose tolerances. Therefore
30 it is important that the formulation be substantially homogenous throughout the
administered dose at the time of actuation of the metering valve.
In the case of suspension formulations, to control aggregation of fine particles and
thereby Iinfluence the dispersability of the suspension, it is well established in the art
that fluorinated surfactants may be used to stabilise micronised drug suspensions in
35 fluorocarbon propellants such as 1,1,1,2-tetrafluoroethane (P134a) or 1,1,1,2,3,3,3-
heptafluoro-n-propane (P227), see for example US4352789, US5126123, US5376359,




hept af | uor o- n- propane (P227), see for exanple US4352789, US5126123,
US5376359, 2 August, 2006 2 US application og/ 5800082 Axgast.12906

W91/ 14422, W92/ 00062 and W96/09816. W92100061 di scl oses
non-fluorinated surfactants; for use with fluorocarbon propellants. 5
Surprisingly, the applicants have now found that a particul ar group of

novel |ow fluorine content conpounds with good surfactant properties my
be used to prepare novel aerosol formulations, and can be advantageous in
terms of Inproving the stability of the aerosol fornulation, reducing drug
deposition, increasing shelf [ife and tBe like. In addition the conpounds
of the Invention are adequately soluble In the fluorocarbon or 10
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or a salt or solvate thereof, wherein:

15 x represents 0 or 1;
y represents 0 or 1;
R' and R? independently represent —C.5 alkyleneC,.s fluoroalkyl, which fluoroalkyl
moiety contains at least 1 fluorine atom and nof more than 3 consecufive
perfluorocarbon atoms and wherein said R' and/or R? moiety is optionally interrupted by
20 an ether link. .
Examples of R' include —Ci.¢ alkylene-O-Cs fluoroalkyl, such as ~(CH.)O-CF; or
—CH);-O-CF,CF; and =C;; alkylene-O-Cis alkyleneCys fluoroalkyl such as
—~{CH_2)~0-CH,CF; or «{CH,),-O-CH,CF-CFs.
Examples of R? Include —Ci.q alkylene-O-Cy5 fluoroalkyl, such as —{CH)-O-CFs or
25 —~{CH2)~O-CF,CF; and -C.; alkylene-O-C,3 alkyleneC,3 fluoroalkyl such as
~{CH2)>-0-CHCFg or {CH,),-O-CH,CF,CFs.
In one aspect the Invention provides a compound of formula (il)



2 August, 2006 3 wherein R1L and Were as defined above. In angéggr aspect
the I nvention provides a conpound of formula (111) : R2 5

wherein R and Were as defined above. In the enbodi nents of the Invention
preferably Wand R2 independently represent -C- 9 al kyleneCl.0

fluoroal kyl, which fluoroal kyl noiety contains at least 1 fluorine atom and
not nore than 3 consecutive perfluorocarbon atons. Mire preferably Rl
represents -Cl-0 al kyl eneCl -3 fluoroal kyl nore preferably -C1.3 10

al kyl eneCl1. 3 fluoroal kyl, especially -C2 al kyl eneCl. 2 fl uoroal kyl,
particularly -CH2CH2CF2CF3 More preferd@bly R2 represents -Cl -8

al kyl eneC, . a quoroaIkyI nore preferably -Cl.3 al kyl eneC, -3 fluoroal kyl,

especially -C2 al k 2 fl 0 |, particularly -CH2CH2CF2CF3. 15
Mbst pref er abl Whﬁe}:‘ré ‘gée?{?éslﬂ’%‘*‘@%%é ‘as R2. Prefer ably X represents 1.
Preferably y ré@a@ﬁvmwﬁdfh&i@ﬂeeﬁmwwﬁsﬁEQS‘?PQMEP"T‘PI%(g)arre as y. Salts

I nclude al kali netal salts such as sodium and potassiumand tertiary al kyl
20 ammoni um salts such as tert-butyl @nmmoni pm Preferably conpounds of
formula (1), (11) or (111) wll b?io ptRas the free acid. Conpounds of
formula (1), (11) or (111) contain one for nore chipgfl centres. It will be
under st ood t hat conpounds of fornula (1)y9~g11) or {111) I nclude all optical
| somers of the conpounds of formula (1), (11) or (111) and m xtures

t hereof, including racemc m xtures 25 thereof. In a further aspect the

i nvent i ors pr ov iwtesinaR' phdiRT e asidsfioed abaes. osol formul ati on which conpri ses
particul at e negj maBmbddimentsidr HalimemioR praferdbh R dh@BiRdependentlyvieprgsent -c1

Formia (1) aq° BReBErOfiaiodRiy v ﬁ%@%@'?@‘ﬁ ;‘3 PG ot BRR PR ) o
(111) enpl oyed Neigrore fhan prjsagulYs ReIugiocd ions according to the
present invent More preterablyl BL répresests ok | afwieseCat fuoyaaliad mewse tarefeinsCrel at i ve
to the afpunt gfyieme) §aﬁi§‘d?t§alky!Th Usspedidip 20D UBlkyléheCO MRGsisekyh| dagticalarlya (1)
(11) or (111) %ﬁ‘&%ﬁaca 4
More preferably R? represents —Ci¢ alkyleneCis fluoroalkyl more preferably -Cis
alkyleneC,s fluoroalkyl, especially -C. alkyleneC,, fluoroalkyl, particularly
~CH,CH;CF.CF3.
15 Most preferably R® represents the same as R,
Preferably x represents 1.
Preferably y representsi.
Preferably x represents the same as y.
Saits include alkali metal salts such as sodium and potassium and tertiary alkyl
20 ammonium salts such as fert-butyl ammonium.
Preferably compounds of formuia (i), (1) or ({Il) will be present as the free acid.
Compounds of formula (1), (1) or (/ll) coniain one or more chiral centres. It will be
understood that compounds of formula (1), (I or (1il) Include all oplical isomers of the
compounds of formula (1), (1) or (1lf} and mixtures thereof, including racemic mixtures
25 thereof.
in a further aspect the invention provides a pharmaceutical aerosol formulation which
comprises particulate medicament, a fluorocarbon or hydrogen-containing
chilorofluorocarbon propellant, or mixtures thereof, and a compound of formula (I) as

described above.

30 The compounds of formula (1), (It) or (Ill) employed for the preparation of formulatlons
according to the present invention are effective stabilisers at low concentrations relative
to the amount of medicament. Thus, the amount of compound of farmula (1), (II) or (1li)




enployed is desirably in the range of 0.05%to 20% w w, particularly 0.5%
to 10%ww, nore particularly 0.5%to 5% ww, relati 0 I canment .
The particle size of the particulate (e.g. mcroni sed) nedi canent shoul d be
such as to permt Inhalation of substantially all of the nedicanment Into
the lungs or nasal cavity 5 upon admnistration of the aerosol fornulation
and will thus be |l ess than 100 m crons, desirably |less than 20 m crons, and
preferably will have a mass medi an aerodynam ¢ dianeter (MMAD) in the
range 1-10 mcrons, e.g. Mmcrons. The final aerosol formulation desirably
contains 0.005-10% w w, preferably 0.005%5% ww, especially 0.01-1.0% wlw,
of nedicanent relative to the total weight of the 10 fornul ation.
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as sul phate), &%e?ihéw'% Sal‘hlaawufea@%ﬁ e.g4.cephalosporins, penicllins, streptomyin,
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It Wil be cl eadied MriuRRES 8. AddobdiRlilofbd toer erol 65/ & rRBREORS! at e,
the nedi camengs | teg aﬁ;a‘g I(n th r m o @% as a rret al or
anine salts or- as e L [N T ’S o %df ¢ &rgte Eﬂﬂ-:-rasal kyl
esters) 2r as Rrapemide),( efO@OtGWdr(ages?S tfblmatﬁtﬁh nisepsenaline, ametaproﬁgremm or
stability of tptenyteuhrics phedylppopadhadmibe) pirbuiértl @@, &S @cetate) begriténi (e.g. as
hydrochloride), rimiterol, terbutaline (e.g. as sulphate), isoetharine, tulobuterol, 4-
hydroxy-7-J2-{[2-[[3-(2-phenylethoxy)pro-pyljsulfonyflethyilaminolethyl-2(3H)-
benzothiazolone; diuretics, e.g. amiloride; anti-cholinergics, e.g. ipratroplum (e.g. as
30 bromide), tiotropium, atropine or oxitropium; hormones, e.g. cortisone, hydrocortisone
or prednisolone; xanthines, e.g. aminophylline, choline theophyllinate, lysine
theaphyliinate or theophyliine; therapeutic proteins and peptides, e.g. insulin or
glucagon. It will be clear to a person skilled in the art that, where appropriate, the
medicaments may be used In the form of salts, (e.g. as alkali metal or amine saits or as
35 acld addition salts) or as esters (e.g. lower alkyl esters) or as solvates (e.g. hydrates) to
optimise the activity and/or stability of the medicament and/or to minimise the solubility
of the medicament in the propellant. It will be further clear to a person skilled in the art



of the medicanent in the propellant. It will be further clear a person
skilled in the art 2 August, 2006 5 that where approﬁ-ﬁ—'ﬂ!&&—aﬁgﬁ

medi canments may be used In the formof a pure isonmer, for exanple,

R-al buteroll or RR-fornoterol. Particularly preferred medi canents for

adm ni stration using aerosol fornulations In accordance with the Invention
I nclude anti-allergics, bronchodilators and anti- s inflammtory steroids
of use In the treatnent of respiratory disorders such as asthma, COPD or
rhiniffs by Inhalation therapy, for exanple cronoglycate (e.g. as sodium
salt), albuterol (e.g. as free base or 8sul phate), salneterol (e.g. as
x1lnafoate), fornoterol (e.g. as funmarate), terbutaline (e.g. as sul phate),
reproterol (e.g. as hydrochloride), a  becloneth ng_est .
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hydr ogen- cont airfd Neodelblnty # ! J4eTiR &Y RRBSton frtdy be any fluorocarbon or hydrogen-
containing chlorofluorocarbon or mixtures thereof having a sufficient vapour pressure to
25 render them effective as propellants. Preferably the propellant will be a non-solvent for
the medicament. Suitable propellants include, for example, Gq.4hydrogen-containing
chlorofluorocarbons such as CH2CIF, CCIFoCHCIF, CF3CHCIF, CHF2CCIFg,
CHCIFCHF5, CF3CHoCl and CCIFoCHg; C1.4hydrogen-containing fluorocarbons such
as CHF2CHF2, CF3CH2oF, CHFoCH3 and CF3CHFCF3; and perfluoracarbons such as
30 CF3CF3 and CF3CFoCF3.
Where mixtures of the fluorocarbons or hydrogen-containing chlorofluorocarbons are
employed they may be mixtures of the above identified compounds, preferably binary
mixtures, with other fluorocarbonhs or hydrogen-contalning chlorofluorocarbons, for
example, CHCIF5, CHoF2 and CF3CHg3. Particularly preferred as propellants are Cq.
35 4hydrogen-containing fluorocarbons such as 1,1,1,2-tetraflucroethane (CF3CHoF) and
1,1,1,2,3,3,3-heptafluoro-n-propane (CF3CHFCF3) or mixtures thereof. Preferably a
single fluorocarbon or hydrogen-containing chlorofiuorocarbon is employed as the



npl e, CHCIF2, CH2F2 and CF3CH3. Particularly preferred as gro%ellants
C _ 35 4hydrogen-contai ning fluorocarbons such as2 August, 2006

, 2-tetrafl uoroet hane (CF3CH2F) and

, 2, 3,3, 3-hept af | uor o- n- propane (CF3CHFCF3) or m xtures thereof.

rably a single fluorocarbon or hydrogen-containing chlorofluorocarbon
I's enployed as the 2 August, 2006 6 propellant e.qg,

1,1, 11, 24eb- af | uor oet hane (HFA 134a) or 1,1,1, 2,3, 3, 3-hopt af | uor o- n-
propane (HFA 227), especially 1,1,1,2-tetrafluonethane. It is desirable
that the fornulations of the invention @®ntain no conponents which may
provoke the degradation of stratospheric ozone. In particular It Is

desirable that the 5 forpnulations are s antially . free
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which may if de_gﬁrgagwnber%’@%r péﬂPg%gbﬁ'F r%]—%, Fﬁwo'r%uﬂ{ag?l on'eépgccgérjﬁlg to
15 the present dalbeheroiar ?’ﬁEP'Bd@',“eﬂf'ﬂPthé&a'ﬁﬁP'é‘?ra'C‘ip-tBépT/"ﬂH‘ﬁPF@e§f°<98 Ps and
pol yol s d0ch asmayetérapist ,a ivslefie dydmairbonarior praoplel dnte §0% ceW. aritpwevert ur es

t her te'OI . Pr (ef erf@h{ulétitgfs?ﬁ&g'aaéé}dbitantﬁﬁy fRIERF QIS adjtﬂraﬁl@?ﬁar préferdddl Yin Séﬁﬁlgiz .
quantities (e.qg._Q. o,_3, . UL ed. an e
use of quantit %8%6%[ & "é%?c%esgesg%mv%& '\'R/@'\E/\C/’eﬁ%f%’p H?tggd&%ﬂ%‘[’éé‘%{ﬁgﬂw@e% to

di ssol ve the nedyanasecHs Bediinrathe dislectic erpeartias|ofthe BippelRM- 20 | ess than 1%
wtw, e.g. aboutPolr ddjtvapty wbith mey fidesitel), be iatrporied intd thy forraylatives ateerdingimed,
Publ | 6at Fon No ¢ AEsHRb ptaflor 3dS, RA Srarbic: (2R JBSDR oo s BIUO® 1) or
(111) are adeq 35?8‘?91;)5"3"6‘1"6%3' EX&EQ{O‘EYFEE 9'%’?03%?"3@%;3%%%%5%% F h{’x@f"%@%ﬁ@@i@f ni Lg
chl or of | uor ocaBdMiiayehel'n agperalnenhhereall puantiies (@.9- 89548 H0% WL ERRPAES s
obvi at ed. Thi s alijpventiv art ageiedds and tikoluas oidguautties Sin espessi af 6% sfvhanal are
not sui Ejab:c e ;Qfsa&bl%ﬁta 'fhé]y ?eliuli t@@&&ﬂ% {rw lﬁbﬁ?&mﬁﬁpr%éﬁﬁoﬂé‘ﬁ?ﬁéﬁﬂﬁ&ﬂ{aﬂgdfi t
are prof & red. %F%Saﬁ%n bl 01 i P RE Lol o udiihita Ol TR0
(1), (11) or (forexamme byhe mefhed daseribed incirenear Peignt AppligainsRiblicaion Mat i on nay
optionally convtagm7nne or nore 30 further ingredients conventionally used
in the art of PBYALIRGE el Cftpo@RE AP RIrmbIR ITUAIRLI @) are adequately soluble in the
flucrocarbon or hydrogen-containing chloroflucrocarbon propellant the need to use a
25 polar adjuvant is obviated. This Is advantageous as polar adjuvants especially ethanol
are nof suitable for use with all patient groups. Formulations containing a compound of
formula (), (1} or (1) which avoid use of a polar adjuvant are preferred.
In addition to one or more compounds of the general formuia (1), (i) or (Ill} the
formulations according to the present invention may optionally contain one or more
30 further ingredients conventionally used in the art of pharmaceutical aerosol formulation.
Such optional ingredients include, but are not limited to, taste masking agents, sugars,
buffers, antioxidants, water and chemical stabilisers,
A particularly preferred embodiment of the invention provides a pharmaceutical aerosol
formulation consisting essentially of one or more particulate medicament(s), one or
35 more fluorocarbon or hydrogen-containing chloroflucrocarbon propellant(s) and one or

more compound(s) of formula (1), (1) or (lil).




Such optional Ingredients include, but are not limted to, taste masking
agents, sugars, buffers, antioxidants, water and chef | sers. A
particularly preferred enbodi nent of the invention provides a
pharmaceutical aerosol fornulation consisting essentially of one or nore
particul ate nedi canent(s), one or 35 nore fluorocarbon or

hydr ogen- cont ai ni ng chl or of | uor ocarbon propellant(s) and one or nore
conmpound(s) of formula (1), (11) or (111). 2 August, 2006 7 A further
enbodi nent of the Invention |Is a seal ed contai ner capable of w thstanding
the pressure required to maintain the @ropellant as a liquid, such as a
net ered dose Inhaler, containing therein the aerosol fornulation as

descri bed above. The ter 0se in er. nit
conprising a cd‘h”"'?r§@8?l£']8ﬂ“8é‘5° F"Bﬂf@%‘é?. ﬂ% c)[cf?gtaglgrcag%ég& or rru tﬂ?éon

net eri ng val ve psdssuratretirbeh ta Fmainaip thenmppetiant es @ liquide sudieas & raaieredh 9P
channel |'i ng deVvitaRr, coiaibiadiheremhreuedsbl forguidton ;e eesctibeduboee, for exanple, a

val ve act uat or ﬁQ?enﬂ &é’tglleggﬁ%eqmalé?’ror F»ebr&@urﬂ%ﬁﬁﬁﬂﬁ! gletafL04bclBd op

medi canent nmay ani.s a ng val ve
to the nose oerFﬂl]Q Weoqa"a"" é‘tfP a '?B'P i Eﬁ%c{ the ﬁﬁ%yg{?}é‘ ’

actuator. 10 Asncardeaaeml@abimchatnml@glwiem iSyita %@‘P@"@WE d&!"'§?§ W?Q}I&fﬁf
processes for tdigmi, ePIhié iacilatof and ARENNES @f cdnedikalbassads thrupl)which (111) .
Therefore a prqgg m%:%a%@?&%rgéi r@m%?iﬁéalbgﬁist&f Jtﬂé mé{eﬁnéile)v\ca/;t§th9h@éé' ded

whi ch conpri ses: 1 on 0 15 *X 2 "Co
(1V) 0-11Y-R @'™8 ﬂ‘ﬁ"s‘?ﬁ“ﬁ"‘d?’%‘i“l?‘ﬁ*t‘@'“?ﬁ&"ﬁ@?‘ R2, X, and y are
as definé@l abowie;an@spech)f wepv@mgtﬂlﬁmmre)&lscaprd‘eﬁdmﬂpwsﬁ the RERnFYehef

formula (1) |ncgm¢@,hd§31%rﬁaghp>gmlorgu) add group is protected. 20 In pr ocess

(a) methods forg dﬂgcegs IR ‘%ngl C% ,faoo,t RS (HEiS PRVEHeR il boxyl i c

aci d, using strong OXI I SI'ng agents, ™ ar known to ‘persons skilled in
the art. Suit &T%Lagents i ncl ude chromic acid as described in Chem
Pharm Bul | . 21a)(&@ptiordd8sopp@ind plifomala (Mper manganate e. g. potassi um

per mangapgite, nitric acid, acidic chromun trioxide and
2,2,6,6-tetranethyl -i-piperidinyloxy free radical (TEMPO.

HO/\EO/(_H.)X\Rll
0 R?
0
y

or a salt or solvate thereof, wherein R', R, x, and y are as defined above; or
(b) deprotection of a derivative of a compound of formula (I) in which the carboxylic
acid group is protected.
20 in process (a) methods for oxidising a primary alcohol to the corresponding carboxylic
acid, using strong oxidising agents, are well known to persons skilled in the art,
Suitable reagents include chromic acid as described in Chem. Pharm. Bull. 21 (10)
2265-2267 (1973), permanganate e.g. potassium permanganate, nitric acld, acidic
chromiun trioxide and 2,2,6,6-tetramethyl-1-piperidinyloxy free radical (TEMPQO).
25 Permanganate is preferred for use in process (a), especially potassium permanganate.
The oxidation will generally take place in water at a non-extreme temperature, for
example, O to 100°C such 70°C
in process (b) examples of carboxyllc acid protecting groups and means for their
removal can be found in “Protecting Groups In Organic Synthesis” by Theodora Green
30 and Peter G.M Wuts (John Wiley and Sons Inc 1999), Suitable carboxylic acid

(V)



25 Permanganate is preferred for use in process (a), gsgeci allx got assi um
per manganate. The oxidation will generally take plac a

non-extrene tenperature, for exanple, 0 to I OOOC such 700C. In process
(b) exanples of carboxylic acid protecting groups and neans for their
removal can be found in "Protecting G oups In Organic Synthesis" by
Theodora G een 30 and Peter G MWits (John Wley and Sons Inc 1999).
Sui t abl e carboxylic add 2 August, 2006 8 protecting groups Include but are
not limted to carboxylic acid esters e.g. t-butyl esters,
2,2,2-trichloroethyl esters, aryl estersg benzyJ esters Including

p-nl trobenzy] esters. Protecting groups may be renoved by acid or base

catal ysed hydrolysis or by catalytic hydrogenol ysi ere the carboxylic
aci d Iy$ pr o%/ect ééfeﬁf'@gélf%@%k‘ylpd%%/@?,“mt' 9‘!5*"%’?@9’8%??%9%%' tf?&@' esgrsr errgved,
for exanple, by2hapdidpentiyysiess, ayestees, bimeyl egansinsiyiing o-ndiobenzyi ssigipot ect ed as
Pydr ol yai s i £h L ey B b O e oy b eoan At o

p?/ot ec%/ed as al ,"??'ﬂ’ﬁsl c&% ogf%hﬁ%oexﬂlegrf% Eﬂgm@%tge%g%n&n%& tof, the be
renoved, fSor exBi%iSEINg Qravm dgnay Zhen Feripyer. J@eﬁaé‘p%ibg.hwg?@'yglﬁprﬁgg@gtﬁ%
protecting groupsbasliclackids pritectemast ant-tedybestes, thel frotetiing gowin gy be emsiad, (pe| v
o vatfve ¢ ner coeiecty RORRES Wi ufucrBRBRLE, Ve P ot 1 V) or
a protected der??/%?’F’%’8%[?5’?@'5&%&'#e\?ﬁﬁtﬁgﬁi}n@&pﬁgg}r eseﬁ%dﬁhregx%gﬂrrge! ugigé R) 15
by rdacting gl yges &ld acstic acidieWhems: apperiair pralertingraspups Wihbe,hope 9 eRSHER ox i
group i s 10pr ot etibeshn beiséibetmelg mmpeatnd of fornula (V') L'"AX RL (V) wherein

R and x are as ' yundl SPIRRAN 1Y) & d FrOISEIBE dEHvewp tieof OH,  br
20 (d) reacti ngAgﬁd;o%%pquﬂ'gﬁagﬁgfagrgmug (VIO) O—l‘ )tO r@aR 2 (M) or a

derivative ther &P®fiferein the prinary hydroxyl Is protected, V\/n_eéegn R2
and y are as d@fimriemempqmvéﬁfm Hﬂﬁﬂﬁ@qud(ﬁeﬁfﬁ"&e’(h?@?fﬁaé"hﬂ Ri ned
above; or (a) repetdinaghésags®ind of fornula (\12) 25 1-2-tT 2 (V2) ORY
15 by réacting glycerol, or a derivative thereof wherein a primary hydroxyl group is
protected, with a compound of formula (V')

O
L' xR’ v

wherein R* and x are as defined above and L' represents a leaving group or -OH; or
20 (d) reacting a compound of fonmula (V)

OH
HO/\EO\(_.Wj/RZ (V|1)
0]
Y

or a derivative thereof wherein the primary hydroxyl is protected, wherein R? and y are
as defined above, with a compound of formula (V') as defined above; or
(e) reacting a compound of formula (V%)

0
¥



2 August, 2006 9 wherein R2 and y are as defined aboye andtL obgpresents a
| eaving group or -OHwith a conpound of formula (V12¥4@5‘—'f—}é—-" O *x

(V12) OH 5 or a derivative thereof wherein a primary hydroxyl |s protected
and wherein R and x are defined above; or (f) preparing a conmpound of
formula (1V) or a protected derivative thereof in which R2 represents the
sane as W by reacting a conpound of formula (MIl) (M) 10 or a
derivative thereof in which the primary hydroxyl is protected, wherein L?
and L4 [Independently represent a |eaving group with an acid of fornula (V)
wherein L' represents -OH, as defined @&ove, or a salt thereof, or (g)
reacting a conmpound of formula (Mill') O-f(x R (VIIIl) 15 or a derivative
thereof in which the primary hydroxyl |Is protected, wherein Wand x are as
defined above and O represents a |leaving gfoup, with an acid of formla
(V2) wherein Lwhereiepf @Wﬁ%aS@DB%UWﬁge@PW ’GEYI'"QQF‘%'HPE'QWE"?Q"EN, or
(h) reacting a esmppontdtfdhuboniul a (VI112) 20 HOO11 R2 0 Y 2 August,
2006 10 or a derivative thereof In which the primary hydroxYl Is

protected, wherein Fe and y are as defined above and |I! represents a

| eaving group, with an acid of fornul V) wherein LI represents -OH as
defi ned above, or a salt thereof, or (K} deprotecting a protected conpound
of formula (I1V). 5 In each proc s(? i €acting hydroxyl group(s) wll
preferably be protected, for H@Eimg)e, s the bepgyl or THP ether,
especially wherein the non-reactingdhydroxyll is a

5 or a derivative thereof wherein a primary hydroxyl is protected and wherein R'and x are

defined above; or
(N preparing a compound of formula (IV) ,or a protected derivative thereof in which R?

represents the same as R, by reacting a compound of formula (VII)

HO’“T:f )

L4
10
or a derivative thereof in which the primary hydroxyl is protected, wherein L® and L*
independently represent a leaving group with an acld of formula (V'} whereln L!
represents —COH, as defined above, or a sait thereof; or
(g) reacting a compound of formula (VIII")

/Lﬁ)\
o\ iR Vi)

HO’“T:

or a derivative thereof in which the primary hydroxyl is protected, wherein R and x are
as defined above and L° represents a leaving group, with an acid of formula v
wherein L? represents —OH, as defined above, or a salt thereof; or

(h) reacting a compound of formula (VHI?)

Ho/\['-G VvId)

o R
0
¥y

L5
15

20



primary hydroxyll as it may be the preferred site of reaction; Eéanples of
protecting groups (e.g. for hydroxyl) and neans for t can be

found in 'Protecting Goups In Organic Synthesis" by Theodora Green and
Peter GM 10 Wits (John WIley and Sons Inc 1999). Suitable hydroxyll
protecting groups Include, but are not limted to, carboxylic acid esters
e.g. acetate ester, aryl esters, benzoate esters, ethers e.g. benzyl ether
and p-nmet hoxybenzyl other, tetrahydropyranyl ether and silyl ethers e.qg.
tort-butyldinmethylsilyl ether. Preferably hydroxyl groups are protected as
the benzyl ether or the tetrahydropyram@l!l (THP) ether. Especially
preferred is the benzyl 15 ether Protecting groups can be renoved by acid

Cequire hycr ope et s Bt BRI otan & anlly L D0 T
Wiere a hydroxy¢5d8§nqd@b@\@@ﬂé ragewq@qj@anggroeﬁw%anﬁ%d fosrutad¥ei ng group
may be renoved, wiepdin €xépigents O, duifiegaboleysiasalt theteef e a hydroxyl 20 is

gigtrrgfteed y ;c 'Egﬁaﬁ‘ﬁg'b”‘&%%m“ﬁ&“’&g‘#?;?”p oy o OF e o o o be
r°eerf%sﬂl'eoﬁ°"s'3?%"59 ?‘\9/% Qrglrlﬂsée‘ﬁl B ﬁe%ﬁhyo@eeg&%?gg fl§4w tabl e

chosen to ensur8°?
| eavi ng gr oups ¢xgmple,| asithechanad on Eif efber, eqpe¢‘aub§)(’aﬂ’ﬁ'ﬂéhe noRtreAchirghydegy! is @

anhydri de, Cﬂiimﬁbhyhexypﬁsﬁpaﬁ)&dathémfeemtpbapadisn ng the triethylamne salt
lo60, 11 39 rP8 ; d %H@é‘rﬁrférttﬁ‘éi feoVe bdraeedr on
1960, 11, 39. Pr et”ér Setig brtipd TBIdD RA M) )

per f or med under©$dds CD"?%‘HB‘? 9f%'ﬁ§ n &8?""’ Fg’y ﬂﬁo °ﬁae EP@?'%%B&GP# W
triethyl 46 ne OMutsjdohriVitey,and Soes kel 999h| Suitahie bydrexy! Pratactinggravpsdnclude, but
di chl or orret haneré mrtedttetcmbmtra&wswfs & a lde3tate @stor® biyydsters, vamdoate e$taNF) or

simlar, at a gon %gt eﬁ'@% ﬁ%kﬁydr&bﬁa‘ﬂyl%?aﬁma@ aS room
Wer ethg efe fera % '

t enper at ur e. e ounds ar boxyl i S
where LI repreSdRee & H{U%Wﬁ'l ng%g{rgbqugsal‘eprotecte s

hydr oxybenzot r ibenzyl @f(rm)tem@tymtwe&'ﬂ%%th%ocﬁspwb prefouey ipihe benzyl
0- (7-azabenzot rgigrol - 1-yi ) -N, N, N -tetranet hyl ur oni um hexaf | uorophosphate

, N
(HATU) togeth goly ent. An
alternative pﬁ:(r;cté\éﬂw\%ﬁhbi% l"%%wé’?g‘qt'dg& t(g)égjén % rl betg&ﬁcscr g
Chem 1998, 63,éogepolysis; \ﬁ@érﬁ%ﬁs F‘é}ﬁr’@‘é’%t"‘ :g gs WMat I east
two nol ar equi \iabridatts tef cleavedip dfhete Gf hfmmh.lisa:r?tmw Wk |the bwaulsefﬁeﬁ thet hi s

process. Pref eraidindgrédtRaPbdiemotdTer bshpRl by Rydrodbmblyel1 Whiird b hizpowised. 2

August, 2006 |n oe&gé Sihe THE ¢ ft@?aémgﬁpgt%t%?bamém%mm B

enpl oyed™1n proc SsS are  sul eavl u 2,
i ncl ude those @E8EYdrelsls- XWSURAPPEPrgte profesting ofups will be "F‘%?et% %tg? 8¥1°% |
gener al | y t ake bpkeledivdlyretnheedpr esence of a base, for exanple triethylam ne

or 1, 8-di azabi gygh&kdictsthbid B8Gng oreid férPBldbiudd Raidyes Ubr eXammple) dildfidle and
anhydride, which may be prepared, for example, using the triethylamine salt of & -Cy.3
25 alkyl acid using methodology as described in Tetrahedron 1960, 11, 39. Preferably L'
represents -OH. The process is generally performed under basic conditions, for
example, in the presence of triethylamine or pyridine, in a suitable solvent, for example,
dichloromethane (DCM), tetrahydrofuran (THF), dimethyiformamide (DMF) or similar, at
a non-extreme temperature, for example, 0 to 50°C such as room temperature. Where
30 compounds of formula (V') are carboxylic acids i.e. where L' represents —OH a coupling
agent, for example, hydroxybenzotriazole (HOBT), dicyciohexylcarbodiimide (DCC) or
o-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate (HATU)
together with diisopropylethylamine (DIPEA) may also be present. An alternative
process which may provide stereocontrol is described J Org Chem, 1998, 63, 6273.
35 When R' represents the same as R? usually at least two molar equivalents of
compound of formula (V') will be used in this process. Preferably a excess of
compound of formula (V') will be used.



5 solvent, for exanple, dichloronethane (DCV, dinet hﬁlior m%rri gg (DIVIF) or

acatonitrile at non-extrene tenperatures, for exanple such as
roomtenperature. Suitable |eaving groups for L3 and L4 include hal ogen,
for exanple chloride or bromde, -0-tosyl, -0-nmesyl or -O-triflyl. In
processes (g) and (h) conditions anal ogous to those enployed in process (-~
are 10 suitable. Suitable |eaving groups for L6 and O Include those
defined above for 0. Preferably non-reacting hydroxyll group(s) wll be
protected e.g. as a benzyl or a THP ether. Were there is nore than one
non-reacting hydroxyl group preferably ddch non- reacting hydroxyl wll be
protected by different protecting groups to facilitate selective renoval

e.g. tetrahydropyanyle,(JHE) &l pgadu&cgdareﬁ?@y to $oBE bmpljod i pRESRUEAILY |5

advant ageous t hat actin IS, a prinmpry; alcohol it is
protected as i Buitable Pultalle 'GBYi'éE%’P‘éPﬁtf‘?rér%I"S‘?”%ﬁ?% 38%'3?4&?"%{%{ " of reaction.
However vari ati bngoass (fhéreereadtian twilbgenemtie take place Inethe inrepenteoef? h#R8: he
reacting hydr oxmpRtRetSAREst 11BNiaabRRtidE:4,0)0e6mRha (BBU), inaasiitage peoups

will be used as__n ry i | S| a
(M), or %a pr Ofoévgﬁ{g%?%%ﬁﬁ {?apif:@%g't%ﬁggrnggﬁ &%ﬁ& or"gglg'raggﬂgzg)dgfajér ocess
whi ch conpri sesatnenexiieRy temrersiyes iRy esamAe rHLIP S0 EPY5N 3 PHM FPEFAELT | vel y
prot ect ed deri vaiitable leafinggrpapesrfad L ahd L 'diaiude halogans fonexamply dhipddesrypromideoups ar e
protected. The.d.gaflbMesflardgnper f ormed under conditions anal ogous to

conpounds. of 1 ol dErEee® lyPLEnaR erBOKS 18 e BlErect b MM (2 Y )
react i ng 18pj br ofHipElel dRviteltle lepiingareiPs fR) Hrard WWG&%F}%&%‘WW& nul a (V2)
wherein L 2 reprefaslytren-rédciingatyduief igroapisit be protacted esgalas atbieazyborfa THRANd (k)
o 12 ' By Sl g ko vl Sty e poteiaa ey o
controll ed by crﬁﬁ%ﬁ%%‘ﬁo’?’ﬂv&iﬁ hﬁ@foéegt eﬁﬁy@'ﬁﬁ%%ﬁ?ér%ta&ng gﬁ’”@%ﬁ%ﬁ@%ﬁgg IQ‘?JP’]%
advantage of usma amg-emrﬂw@nymv? (THR) ether anchdensyt elheg o KR sesPrdltie
st arti ng tgat er i advant@ysolaahateihkd e aai-teatting hydusylds 4 primarpaltohoht i@ proteciet ape
perfor m?f' In a Ly :@Qt%tﬁre%‘?én}ﬁﬁ@tte thfa%sli:@d(ﬁfém(f) Reactiof. L ¢ ahydrofuran 35 (THF) at
o e o 5oy B, PR AR, %, BBy 00
usi ng anal ogoushdiewhasswappechmsi alsgdgcoontgmaiatagoeaving: IPHRs Wil &8 458 Pon of
conpounds of f alededsary (N\thgse reactions.
20 Compounds of formula (VI'), or a protected derivative thereof may be prepared by a
process which comprises reacting a compound of formula (V®) with a selectively
protected derivative of glycerol wherein the unreacting hydroxyl groups are protected.
The reaction can be performed under conditions analogous to those described above
for process (c) described above.
25 Alternatively compounds of formuia (Vi) may be prepared by a process which
comprises:
(i) reacting epibromohydrin or epichlorohydrin with a compound of formuia (V?) wherein
L? represents —OH, as defined above, or a salt thereof; and
(k) reacting the product of step (j) with water.
30 Epoxides can be cleaved under acidic or basic conditions. The product of the reaction
can be controlled by choice of the nucleophile and reaction conditions. The advantage
of using an epihalohydrin is that the three carbons in the starting materiai may be
differentlated.
Usually reaction (j) will be performed In a suitable solvent, for example, tetrahydrofuran
35 (THF) at a non-extreme temperature, for example, -10 o 50°C such as 0°C to room
temperature.



Compounds of fornula (V) can be prepared fromglycerol by conyerting the
desired hydroxyls Into |eaving groups using known ne st ts for
converting hydroxyl 5 groups into good |eaving groups i ncl ude hal ogenati ng
agents such as carbon tetrabrom de and tri phenyl phosphi ne, thionyl chloride
or phosphorus pentachloride or nmay be effected by treatnent w th nethane
sul phony] chloride or p-toluene sul phonic chloride. Protecting groups wll
be used as necessary In these reactions. Conpounds of formula (VII1) may be
prepared from conpounds of fornmula (VI 2) 10 preferably a protected
derivative thereof, using, for exanple, 1@ hal ogenati ng agent to convert
the desired hydroxyl In the latter conpound Into a good | eaving group.

Compounds of fornula (V epared f la (VI)
by anal ogous n@?’ﬂ%‘g&s éo%?ﬂ%ﬂ‘ﬂ?qﬁ'z) r’i’{ﬁpgre \#g] &9'?% Wﬁﬁiho‘&%lt% Eﬁedrgyknom
or may be prepad@dﬂﬂ?;iahm\fmthel%em'M@mMP %f&?ﬁ’ﬁ!"é lddds can be prepared
by oxi dation of céhgoudes sieepmRdM) garabe plepared &rad ghoerd! Byatdnsertingcthe dbsirepr epar ed

by reacting they, aleta) it @r aGQsHi RS
t hi onyl chI ori d Q{)7{$|r8| atI%)lil %r@ﬁéﬂsiﬂwmmemﬂ%g?%\%lihrar ng&% xyan t he

art are wPthin $R¥PSs &Rt eaf’ﬂ9§r?'f?\7elﬂ?'ﬁ‘%”%a’% n2ind o PSS corrpounds of

formula (1) maytetssbremideand tiobsnylahgspliase honxhehigide ghprasehasys P é et ing a

protected deri vahy u&‘eﬁﬁcte@byﬁdeﬁihieﬁt Vit rﬂethefnersulaﬁ:mylrﬂhbnﬂhmrmtofmemdwnntmamboxyI ic

acid nolety is mq%g ? agrgmss\n@w séhgcessgryapmeséramwyl ester, wth
of .f

an acid of for @I n‘ﬂ" re&ﬁﬁ?srgégs , p%%nag&"(?\r/va

salt thereof to ‘Ej?RPé‘
wherei n Wpand yprefeablis M@Wﬁb@@%@éﬁe@@ﬂ using, rf@m’@@@ﬁt%hQW@P & gr oup;
(M reacting th@nirotHeCtesPéd Hideky( In) thwl lafter agompoird info & ayootilieavipg | drdumher ei n

LI represents 3%5}.&,0;',,1@& rﬁ@a n(giub} reeéaéhffamo&%duﬁu@ek foantunanm?wary, by

deprotection. be per ornmed using one nol ar equi val ent of
an acid of fonrfifRRIQUFIEOGR ch may be in the presence of a catalytic anmount
of, for exanpl eGompobpdsinfifgrmalai(d’) and Afiars eithep Gomvn or3naydieurserares BYJHREW ¢ aci d
or a Lewiis ar Adn&ihisds, RFex@mpleSddie kard e priRiddby@iddativbiobthe pbrreapariding aloohol t he
presence of an ARPLAPHAlE &Rl 45 Hrepaled” o %aRRGR R Hbmdhofufig Ohcdl i At

non-

halogenating agent such as thionyl chloride.
Variations of the above methods which are common in the art are within the scope of
this invention.

20 Alternatively compounds of formula (1) may be prepared by a process which comprises:
(L) reacting a protected derivative of glycidic acid, for example wherein the carboxylic
acid moiety is protected as the benzyl ester or p-nitrobenzyl ester, with an acid of
formula (Vz) wherein L represents —OH, as defined above, or a salt thereof to give a '
compound of formula (IX)

ij\[o,... (1X)
0 R?
ﬁ)y/

wherein R? and y are as defined above and P* represents a protecting group;
(m) reacting the product of step (L) with an acid of formula (") wherein L! represents
~OH or a salt thereof; and
(n) followed, If necessary, by deprotection.

30 Process (L) may be performed using one molar equivalent of an acid of formula (V3
which may be In the presence of a catalytic amount of, for example, sulphuric acid,

25



extrenme tenperature, for exanple, 0 to 1 OOOC such as roomteEerature for
between | and 24 hours. 5 Process (m may be perfor 2 dard

conditions In the presence of a coupling agent as described above In
process (c). Alternatively process (m may be perfornmed under conditions
as described for process (L) above however the reaction will usually be
performed at a non-extrene tenperature el evated tenperature, for exanple 25
to | OOOC such as 50 to 700C, for between 1 and 24 hours. Werein the Rl
represents the 10 sane as R2 processes (L) and (m nay be conbined to give
a Qone step" reaction wherein at |east wo nol ar equival ents of an acid of
formula (\P) are reacted at a non- extrene el evated tenperature under

anal ogous condi Hlu%né sJI;%o%iQ ?&aeor%q_%ﬁrrs a8 fquélt%g s $if¥rat, FFre %ﬁfndlzj:)ption-grﬁn

deprotection in or ne englysi.s
Conpounds of foF"WLH"%Fe(‘Q?I ?f)a“a?pém@ﬁtﬁé? %Jﬁne’@f“p'ﬁ‘;t%“ﬁ g iﬁ . "?{hown
met hods.  Conpoexicisedémifecaturelfer ekarnfle, Ot/ 00PC sqougg)oom(tempqryture(fmbpm?n dnd (1X)
are new and f or gnedy hoggpect of the invention. In addition processes for

prepari ngsf or mubatl 23%%&%%5%@@%@ ﬁ&fHﬁQFﬂﬂi 1@dencd &aBlidh 51) form

an aspect of thisTn or mu 0 |nv nt y be
prepared by di sPEENLas deseribed abgyp iy RragesH{C) aﬁl&magveiy 6?ayf Pﬁ&?@g‘? in
the sel ected pr upel taditionisrasalescipgt fop pioadse (Idaovei vaef@egeacﬂoﬂ wil usvally aj d of
soni cation or ab@gaﬁnﬁéheara Bn%Rifemel BMPEIaRRLSSValed tmﬁrauﬁ&zlfyr &a@mple @8 tout

under control | eg at.«.‘o‘o %%d%tﬂ%r%géveeérh]?nfm&ab\fh%%g‘gR? %Lenglﬁ@' lity

and t he phar maceut | &8 aer 0so

accordi nd%t o t heaMen3%eRt P’BF?SW bé“‘Hé’P }ePdh ProgPiiined de alve &u@%e %@‘? I e %’8%1 to
t hose skill ed iwherdieatiedst thounslarfequivatenisngd lae acid Io’efomwdanﬁvé)aﬁre rected ftia gonof t he

conmponents  NBYeR8mE Sle@itdd tafsbratire URddrandisdMs cdnfifior® XtibdeesdibéPabops RF onged
st orage of the E odg_gt Physical stability data may be gai ned from ot her

conventi onal technlques such as, for exanpl e, by | eak testing,

by val ve del i veT'}?d&B@ ondRAEPeEER(ng MBY rfagne@n'ﬁiggb\@rogamﬁat ion), by dose
repr oducilbi | i t yCasmayds(chfohhue(Minare eithee kriowper maycha prepacad)by kaavd mqjh@y
di stribution an@&:ﬁ/p%hﬁds &h&mﬁluf(ngwl‘mvﬁt abw‘b i(iv?) @hd (IS areiedsalld fbed aml ati ons

according to the i nmeasured by conventional techniques, for
exanpl e, by maa%sﬁ?‘fq ?\"5%'8?“ ation size distribution using a back |ight
scattering instlp Gﬁ@i‘ﬁ" REpCEERps fRs pEapRTingforiatipns| iacluding one or fow; soMpaYNds 9f py
cascade | npact ifomui(l)ltgrmiah asgetaaf this imgentiogper " anal ytical process. As used

herein rgjer encﬁetf&mhiaﬁ‘ons Bi"ﬁmé‘ml:éﬂ%ﬁ‘ﬂ@iﬁb greared B}?Qﬁﬁ&s allBping mEdRahéan®f t he
deposition of the em (? ﬁ {Ae re s&lrrlosglant it anIa L ONS c%ﬁt’aiﬂgr ggpar at us
N as defined IHh™BFPYT ?{ %’“‘k\ﬁg &t 5% prop rophd
with the aid of sonication or a high-shaar mixer. The process is desirably carried out )
under controlled humidity conditions.
The chemical and physical stabllity and the pharmaceutical acceptability of the aerosol
25 formulations according to the invention may be determined by techniques well known to
those skilled in the art. Thus, for example, the chemical stabllity of the components
may be determined by HPLC assay, for example, after prolonged storage of the
product. Physical stability data may be galned from other conventional analytical
techniques such as, for example, by leak testing, by valve delivery assay (average shot
30 weights per actuation), by dose reproducibility assay (active ingredient per actuation)
and spray distribution analysis.
The suspension stability of the aerosol formulations according to the invention may be
measured by conventional techniques, for example, by measuring flocculation size
distribution using a back light scattering instrument or by measuring particle size
35 distribution by cascade Impaction or by the "twin impinger" analytical process. As used
herein reference to the "twin Impinger® assay means "Determination of the deposition of
the emitted dose in pressurised inhalations using apparatus A" as defined in British



14 Phar macopael a 1988, pages A204-207, Appendix XVII C _ Suc gni gues
c : e él@!!ﬂlﬁlii é‘é@ e

enabl e the respirable fraction" of the aerosol for

cal cul ated. One nethod used to calculate the "respirable fraction" is by
reference to "fine particle fraction* which Is the anount of active

I ngredient collected in the | ower inpingenent chanber per actuation 5
expressed as a percentage of the total anpunt of active I|Ingredient
delivered per actuation using the twin Inpinger nethod described above.

MDI cani sters generally conprise a contai ner capable of w thstanding the
vapour pressure of the propellant used uch as a plastic or plastio-coated
glass bottle or preferably a netal can, for exanple an alum niumor an

a1 Ly, Lher eof Woh&halhked Gadphsg RDAbhLheARBAM RAfe. baGbEtGRASl 80/ O

pl asti c-coat ed erein

\5/ referle{%i:% %350 uea/\(gereln
part or all of t’ﬁﬂ"‘?’l”?gf’ﬁ'ﬁ' °§mefa35’§§' farprlatiqns fQu.bP Ghig Yo 1 SPe G 1R
fl uor ocar bon pokgicwats thejtesriabie Ifraction” is dridference dn P partige fagion) rfﬂ'l‘fé‘ i B8 -

fl uorocarbon polBEit activ@hgrlad.sfmbmeﬁn thé lodleORPIAgashdry cikantet periacatioal ve.
The cap may befgﬁ%uaaeg?%“g&ﬁ o &t e el Yo RS gﬁve"‘ﬁl;n‘éhagﬁ dohRF& b ftting

or crinping. y nethods of e art

e pre
(e.g., see Byroﬁcmaé'BBV%“%fH‘(‘i "v‘@’%?@?é‘?g %@@é‘?"gbl the cani ster
fitted with a c MP! zawigerns| generallyecaiprisen a mtamraﬁ qariablg qfeﬁ@ﬁﬁan@w&ﬁv‘@pw

situated in t hep.%a.ﬁre amesp%péuahapsddss&ﬁ i28epladtd dplpRRAc-cobld grmseaoterval ves
are designed to r%% 5 téi%&.?rf‘sﬁ E umﬁr@lﬁa BPE.H%? b%op%ch%kuatlon
e 0 ropel n

and |ncor orate et to preven t throu

val ve. The B%Pg ﬁ}i’?%ﬂﬁ??‘%‘é’"’?&’ﬁ ‘P’d%? tBfeinpEre #P such
as, for exarrpl eby fetarende MEIABL3200a8) vyl'@tdwypazm,all chlhelirttﬂyml yaurfagsis prdkcagied Withi t e
bult adi ene-acryl grd &M 8 fusHEERIOR , polyhes! opwmmbarwmﬂamaﬂmemﬁkor Sdrd ad- eh
val ves are commpg I V3 t he
aer osol | ndust rgJOP#%LXQMHQW& &E%fg?gl@aaﬁgtﬁggﬁ nﬁﬁ: ﬂ@! Elg%
DF60), Bespak pPesecuiRd eaiodhe qaryo-itraspris;wsidiag gorey filip Pf Bt (e g.
25 Sprayriisser TMereil thay bh eprepssic by roéthctdhl o thavaht(e.on aaen@yrnrse@oae @ndcess
for ;' I'1'i ng thevx@?éeﬁhzbﬁ Mupgielply hot@nistPlsStittePOMME tck® abenkby), Kn%'a:reln a ]
manuf act uri ng 0 In the art
of pharnmaceuti g@r"‘” %'P%Q‘Sg"%vﬁﬂ'? gscsftguartgega]f‘rathe%g%\égd gé‘?d éagoss :f'rim?:%# h@?af) aration
of 30 large scHieemejgingalyes yp designed m'rf?!.aametﬁf%aﬁle'mt&ﬁﬂlﬁffmfnu aF' per
cani sters. Thusactdfaden a*)damqol-pe;ate an gasket tb prekentiaakdgact propelgnintbobgidthe valvs. er i ng
val ve | s zt@rl rmeﬁhe%%@,t fdy céth ahydgdﬂa&@auaétanérerrﬁmaat ﬁﬂ%js’ fsﬂa%aﬁp:gnomhe
particul ate ned e §
propel lant is p e@@'ﬁ?b{%ﬁﬂe %ﬁ?rﬁb“ ug’h’“@ ﬁig‘gﬂtae\rﬁ%%'éessqﬁo ithl? befS, buty
manuf act uri ng ViéBieepnd ﬂ%?@@ﬂhe?“'#lewalvﬁqﬂéﬁfé@e'ﬁ?@p%ﬂag r"t‘,‘bﬁ'ﬁ‘%{-lf?ﬁ“ﬁﬂst he
surfactant. Thewslnolwrig tielmaoidndusiry, for ekacete, berh Malls) Erencec(algaldiF OnDEW, a
filling machi neppgd Bdpal bRURK Rfg.tE¥200, BKI57) and 3M-Neotechnic Ltd, UK (e.g.
25 SpraymiserTM).
A further aspect of this Invention comprises a process for filing the said formulation into
MDlIs.
Conventional bulk manufacturing methods and machinery well known to those skilled in
the art of pharmaceutical aerosol manufacture may be employed for the preparation of
30 large scale batches for the commercial production of filed canisters, Thus, for
example, in one bulk manufacturing method a metering valve is crimped onto an
aluminium can to form an empty canister. The particulate medicament is added to a
charge vessel and liquefied propellant is pressure filled through the charge vessel into a
manufacturing vessel, together with liquefied propellant containing the surfactant. The
35 drug suspension fs mixed before recirculation to a filing machine and an aliquot of the
drug suspension Is then filled through the metering valve into the canister.




drug suspension Is then filled through the netering valve int e

cani ster. 2 August, 2006 15 In an alternative procesg#ﬁﬁﬂgﬁ¥§3hgt of the
| iquefied fornulation I's added to an open canister under conditions which
are sufficiently cold to ensure the fornul ati on does not vaporise, and
then a netering valve crinped onto the canister. Typically, In batches
prepared for pharmaceutical use, each filled canister Is check- 5 weighed,
coded with a batch nunber and packed into a tray for storage before rel ease
testing. Each filled canister |Is conveniently fitted into a suitable
channelling device prior to use to for#a netered dose inhaler systemfor
adm ni stration of the nmedicanent into the lungs or nasal cavity of a
patient. Metered afdafiternbtive draesss, ar aligietsof gnecihubfted deririulation ia afidedeld an(®pemi t

dosage of nedic Bes'rdnge of
10 t0 5000 m RGP R eAEhisR ohih oV s"ffﬂ“gﬂx “é\aﬁﬁﬁ%f‘?% B O canent

may be i ndi cat eXareTise, wﬁ@w@mﬂemﬂ'mm %, severe acute or
chroni ¢ synpt o p%lgéfﬁrl%??&%@éé&gé for pf-n rﬁgwﬁ&ﬁ usel tea filled t?:@nié\@rpi‘s%ﬁéﬁf ed

that the precis condltlon of

the patieAt.  1ovigied,sared »@tﬁnaataatq%umpermne\pe&ﬁwpc%w or sictagr DHaR [Hpese

frequency of adestingstration and will ultimtely be at the discretion of
t he attendant Fﬁh\éﬁiﬁﬁd%nistmgﬂorﬁ&{mit@ﬁﬁédqm aGlitabRedhiasrRINGY B&vica peoraopéoyed t he

dose of each CAURNGREhelod!'dAS ARIL'S S}%&’n%‘r a|‘U|n¥rJ|strhﬁb3m i WEhedcahifent Bl TP! 0Yed

for each corrponen LS N gg.& Jée one
or more tines, 'ngg %&%ﬁ';ﬂalé'twf? Bafient. f"(ﬁ’e‘&e“tq%% hﬂ%’? atg fes '@ﬁdél %wer $br
exanpl e 190 2, 3Jiniddoshgpwf fnedieaeht pdr @etuatBaiot fpuffe ffdmrypl%iorsﬁ\s ranggyef @ to f or
exanple, in th%ob@.ﬂ% @Qnstdpmgg&nm-.pgep iens of salmeterol, 100 to 1000

m cr ogranms of alw&lllmsgraﬁ)og Of%'g%d c%mgqq(?%gt aﬂ&&'ie%r%r lee t{elaﬁ’r;ehpgfs iﬂ!emo él’gtgl onate

or 100 to 2000 sone di proplonate e en % on t he
severity of thedeHreagadaor chronipgyaptoms,pr fahppRiviact céﬁéweﬂhlif/‘é‘"g‘é?%ﬁ'
deliver 25 mi criegtherpredseripsccadninistérOwill demend gn the agk laod eondition gfihe &ﬁeﬂt.125 or

§50| m C{ ‘ri]’Qr am fﬂ%éﬁénﬁﬁlapﬁh@ucﬂré@%éaféaﬁ»&mt%ed%d tﬂ&l@bque ey Of étrmirlaﬁa%tuﬁﬁ ahdear amt
o< ar o o PP L RSt FEE Bl Y o
the correspondiedigaments wiedeimrioved thsoirsa ol @agiyeempeyast @éi/ ‘%
cani ster for ugendrsl be IDatnempityed fdosach rdombmentsymemmsed)nalmens 'Erﬁlcal!&OO 120,
160 or 240 met %Bﬁﬂlsﬁléﬁﬁ%ag’iwe Qﬁgér%oré)tfmé"sreﬂ? S@RBB! fref1 RRPIRPeAdH, g NY
regi me f?‘L ot ? EC ||ec‘i';1r£e£|or4 Meel eacl%?menow or readi | y avai l abI e to persons
skilled th %EP%‘ P P
Suitable daily doses, may be, for example, in the range 50 to 200 micrograms of
salmeterol, 100 to 1000 micrograms of albuterol, 50 to 2000 micrograms of fluticasone
propicnate or 100 to 2000 micrograms of beciomethasone dipropionate, depending on
the severity of the disease.
25 Thus, for example, each valve actuation may deliver 25 microgram salmeterol, 100
microgram albuterol, 25, 50, 125 or 250 microgram fiuticasone propionate or 50, 100,
200 or 250 microgram beclomethasone dipropionate. Doses for Seretide™, which is a
combination of salmeterol and fluticasone propionate, will usually be those given for the
corresponding individual component drugs. Typically each filled canister for use in a
30 meterad dose inhaler system contains 60, 100, 120, 160 or 240 metered doses or puffs
of medicament.
An appropriate dosing regime for other medicaments will be know or readily available fo
persons skilled in the art.
The use of the compounds of formula (1), (If) or (Ill) or mixtures thereof as described
35 above as a surfactant, especially in the preparation of a pharmaceutical formulation;
use of a formulation as described above in inhalation therapy e.g. for the treatment or
prophylaxis of disease, particulardy respiratory disorders; and use of a meterad dose




The use of the conpounds of forrmula (1), (11) or (111& or m xtures thereof
as described 35 above as a surfactant, especially in—#H§ﬂ§$e%§Q§tion of a
pharmaceutical fornulation; use of a fornulation as described above In

I nhal ation therapy e.g. for the treatnment or Prophylaxis of disease,
particularly respiratory disorders; and use of a netered dose 2 August,
2006 16 inhaler systemin the treatnment or prophylaxis of respiratory
disorders are all alternative aspects of this invention. A still further
aspect of the present Invention conprises a nethod of treating respiratory
di sorders such as, for exanple, asthma alfl/ or COPE) which conprises
admnistration 5 by inhalation of an effective anount of a fornulation as

herein descri be%haEF's‘ysfeﬁl ih th@gtrr@%rlp}oghﬁé)d&%f @é&%gﬁ&s&&é@&e%@al&&&aﬁ@ rate
the I nventi on. %p%% was conduct on a Supel cosi| LCABZ+PLUS

col um (3.3 cm>?'2f-3 5] e"t'OTO eluting Wth 0.1% HCO2H and 0.01 M ammmoni um
acetate in wate® F(t@&lrtb%frﬂSP% of tharpiesept Io@NHaACODPIiB R Wethed of eatingfesniatony | e
(solvent B), usidisgrdbisesuéDbd, @neRegnphd, dbthna aGd/Gr(CEPT whith Eompriasiadkliitratbn’ - 4. 2

mn 1 0093 4.2¢pinRadidn of e %N@aémﬁm};?@ﬁo%ﬁ@ﬁ asat'nef'elirpagsér%&? of 3 m/mn.
The mass spectr e.recor oW | nJ ect Packard engi ne
usi ng thernosprj-?mﬁ’h@’f"i’q '?P@"’T"g'ﬁg?ﬁﬁa'@'eﬁﬁerﬁetﬂ’/l" PR tg% "’éeé"ﬁ?'bs 11 mass

spectroneter using 15 electrospray positive and negative node (ES+ve and

ES-ve). Exanpl e E@MBles3_ Bj sf (4. 4.5.5.5-i)ent af | uor opent anovi ) nl pr opanoi ¢
acid (a) 4.4.5LEMB-vRentoaductsd roopzetpmivosilcLGAEZAPLCE ddkenit (3td ano:om@mmnd))was

s[%nt IheSI swfl %9@&1@1 irh@d%dm(nlbabﬁma n4QrﬂﬁdHuEn BecRiE MSwathic@ @?Jnf[t: | ) .
vel oprmen u ropen an ox
“FT ( phenyf et hy )&,ﬁ%ﬁhﬁﬁ Yy hosfoptel 658 By e e Tl r?f“ﬁﬁ’b%’? Y
product of step®Qd) m(‘ﬁ'%@g? 7'&#@"'&%9?%@“‘% 886.5mg 0 )atﬂ/@?"efa&@sol ved
in 25 tet rahydB oﬂluiraﬁfh(ah%@sﬂe):tre&mie sdobiclecoh @ flovbldf@tlioh Glewlett IPackard ghgihel ut i on

of D)L benzyl érmos;(rappogig)elé}r'rqodkd?aq}l G¥ries Alrasé s M&'ﬁ&&%h ne
d f h
Laactian st.tﬂre Stkceh 403 R Moda BB BB ol | owad 1o cool 1

200C. The reactlon m xture was partitioned between nethyl tert-butyl ether
(2.36L) and | M#xadiplecihl oric acid (2.36L). The aqueous | ayer 30 was
di scarded and tHepRf9aBIs%. A3 ) . i Bjay Wth water (2.36L) and

saturated sodiu . € organi c phase was
distilled out a -butyl ether (2.56L). This was

washed wé®h briRe f(ﬂg c@mppundvmsesyntheslsed by the method described in Organic Process
Research and Development 1999, 3, 363-364.

{b) 2-[(4.4,5,5.5-Pentafluoropentanoylloxy]-1 henylmethyl methylieth
4.4,5.5 5-pentaflucropentanoate
The product of step (a) (118g) and carbonyl diimidazole (98.8g) were dissolved in
25 tetrahydrofuran (1900mL) and stirred at 50°C for 1 hour. A solution of D/L benzyl
glycerol (50.0g) and 1,8-diazabicyclo[5.4.0Jundec-7-ene (92.7g) In tetrahydrofuran
(230mL) was added over ten minutes and the reaction stired at 50°C for 2 hours,
before being allowed fo cool to 20°C. The reaction mixture was partitioned between
methyl fert-butyl ether (2.36L.) and 1M hydrochloric acid (2.36L). The aqueous layer
30 was discarded and the organic layer washed sequentially with water (2.36L) and
saturated sodium bicarbonate solution (2.0L). The organic phase was distilled out and
diluted with methyl fert-butyl ether (2.56L). This was washed with brine (2.56L), water
(2.56L), dried over magnesium sulphate and the solvent removed in vacuo. Purification
of the residus by column chromatography on silica gel (Biotage) eluting with 10:1
35 cyclohexane:ethyl acetate gave the title compound (110g) as an orange/vellow oil.
Mass spectrum m/z 548 [MNH,']




(2.56L), dried over magnesium sul phate and the sol ven& rermveg bg vacuo.

Purification of the residue by columm chromat ography:

(Bl otage) eluting Wth 10:1 35 cycl ohexane: ethyl acetate gave the t|tIe
conmpound (I I Qg) as an orange/yellow oil. Mass spectrummn z 548 [ MNH41 2
August, 2006 17 (C) 2-Hydroxy-1

-f[(4,4.5.5.5-t)ent af |l uoropent anovl ) oxvl nethyllethyl-4.4.5.5.5

Dent af | uor opent anoat e The product of step (b) (11 Og) was dissolved in
tetrahydrofuran (11 OOMQ and 10% Pd/C (Ill g) was added. The reaction was
pl aced under an atnosphere of hydrogen 15 and stirred at 200C for 15 hours.
The reaction m xture was flltered through a bed of celite and the sol vent

was renoved in ﬁcuo by St OB HBR SRV ght yel | ow
oil. Mass spect i |

2. 3- Bi sf (4. 4. 5, =5 peRtaf g0t opent anovWyl propanoi ¢ acid 10 The product of
step (c) (300ng)'h°aprddllcbt3fr§§1 (b ((HAmowWsUdssalyert bg‘@frﬁhﬁ‘i’IPfBﬁﬁt(émPT'—Bﬂjf;) 10%er e

di ssol ved i n wap@c ({fy@asadddde anhe deastidrwast placed ngddr an 20RSphefe of hidegsrol ut i on
vas ~addeq df OPYRdd 30 @ sHou0 thd!Balteh MG Wb fdrdd @Rdiph bfbott o
(2m). Oncet he 1 t1.0 S co% g fa@ﬁ%n yas stir] 968‘)} 700C for
4 hours and the??'tgtanﬁ\’{l?? fent was in W@o ) 9% T ered

t hrough a pad ofightellaw@l. The resulting 15 solution was partitioned between
di chl or onet haneméskaprdtidummdz W6BIEMNH{L50MQ The aqueous | ayer was acidified

to pH 1 by the @gd'tlggggfq,z,w,s%g@m%ﬁ@n 54 ahom@e extracted with
di chl or onet hane I’%ﬁir C yﬁﬁ 'Fg‘ @ over
magnesi uf sul phEteProgygt afsterde) (ggqﬂg) @l Yiapre 'IPS?'? 7 5 i

| sol ute NH2 SPiere dissahied drewatel (3mLhgndaheated Mith atitfioe it 70°6: T\%tmia?ﬁbiﬁmg‘d% t he
tR Me conpound asadded dridpvidepsoluBbn of(s3diRE permidhgemate [{E52ing)imwater (4B} il theC
etention tine E#%J A REPatee
formul ations i n;alg@%' %4a t rengt E’La aﬁ%b@a%%ﬁ%'\atséﬁ g,dﬁ)ﬂzg?;%%
(relative to drigyouss Tl‘ﬁéearcﬁqnemétfﬁe W fig 8L AL Cale- IPRITR9) wer e
prepared$n crisopbich whsasastitonsd: b%eusimgmsnthm @5@!’!"—))@%&#9&&&50(@) 7M., HFA
134% ( 189%} agchqhé}ﬁas lIdybENa UcidfiedROpHN 8 by GheSatialidn of AW hyzitsthibnd aaﬁmdphepar ed
wi t hout the a r 4 mean
particle size ggx%ré&%et el‘rd%&nz(gﬁ%ﬁ%@amnﬁ)ﬁa %};‘gnbﬁlﬁs&?ﬁor&g'&a & 0
particle size 8l W%QS‘FS“FFBrs“'QEﬁ%F'éd F‘Srsﬁ'ﬁ?"é'lt“'r ed H‘r‘@ﬁ‘é‘?'eﬂ” catig ?Erjsl"lﬁ'éed above.
Inthis NH; SPE cartridge, eluting with 2M ammonia in methanol gave the title compound as a
20 clear oil (24mg),
Mass spectrum m/z453 [M]  LC Retention time 3.58 mins

Experimental Data
Salmeterol xinafoate formulations in HFA 134a, of strength 25ug per actuation, and

25 10% wiw (relative to drug) of the relevant surfactant compound of formula (I} were
prepared in crimped glass bottles using salmeterol xinafoate (8.7mg), HFA 134a (18g)
and the relevant compound {(0.87mg). The control was prepared without the addition of
a surfactant.

Particle Size

30 Table 1 shows mean particle size data determined by image analysis using a Galal CIS-
100 particle size analyser for sample formulations prepared as described above. in this
measurement, particle size is represented as the equivalent diameter of a circle of
equal area to the object. The mean is the average of 4 determinations. The particle
size measurement was obtained by transferring the suspensions to a pressurised cell,

35 and video-imaging the sample under shear via a microscope cbjective.

The equivalent diameter is defined as the diameter of a circle of equal area to the
object.



measurenent, particle size is represented as the equival ent dianeter of a
circle of equal area to the object. The nean is the ZABERst, 2000
determ nations. The particle size measurenent was obtai ned by transferring

t he suspensions to a pressurised cell, 35 and video-imaging the sanple
under shear via a mcroscope objective. The equival ent dianeter is defined
as the dianeter of a circle of equal area to the object. 2 August, 2006

18 2r Equivalent Dianmeter = FArea X The nmean equival ent dism ster can be
wei ghted by nunber, length or volune. e.g. For three particles with

equi val ent dianeters of x, y and z: 5 Msan Nunber wei ghted di aneter = 3 3
MX + MY + (~' )z Mean Length wei ghted dlaneter = (7+-YX-+ ~z + ( X -+YY + z
)y + (7+-YZ +-Z ) z The data shgys that the surfactant conpound of Exanple
1 has suspensi orkFagivaierit Diagietey= pruperties t her eby discouraging fl occul ation

of drug particles. ThIS Is see the duction i e particle
size ("nean | endD®man g ngwdﬁhgurg@(deng ‘ﬁ‘l’fﬁeq

i ncor porated | nd- Fﬁéhf%Pqﬂﬂ'eéwltbﬁqumﬁﬂtm%?@x-YﬂE’zst andard deV| ation and
the relative standard deviation for the fornulations incorporating the

conpound of 0 t 15 Table 1 Particle Size
Dat a Mean Length \aar dgfghqedaﬁl 5%?1? B %' v;;%ia ghted pin Standard

di anet er IamDeV|at|onF-controI 2973 le,1 51.1 5.3
Ander sen Cascad@danpbength weighddidieme @rﬁ&f—}—m—imgq-mf] ’TC %ation of

whi ch is described above, was profil H43Phg wht Y ARder SBR E&4cade | mpact or .

Ten actuations at "begi nning of use" (BoU were <collected in the inpactor
from an | nhal er Thd dada shbwp thabtha gurfactanbtompowndwt Eganfple Bokstsuspeagierestabliising dr ug
del ivered was t p@perfisafHerdbly QbcdiyagiigLicceunaiby of Grug pasitiesig Thimds peanf by thed at
the initigl Urep@ldibn (f SNeraysligaricis 388! (@ndahasiatraivéigitdd didli@erewidnt the shid Tabl e
2 are shown as cqrpoliifis bR S e fhmaatioRN FulthAAbE! e standard deviation

and the relative standard deviation for the formulations incorporating the compound of
Example 1 are advantageously reduced.

15 Table 1
Particle Slze Data
Mean Length Standard Deviatlon Relative
weighted pm Standard
diameter um Daviation
Control 29.3 1.7 5.7
Example 1 21.5 1.1 5.3

Andersen Cascade Impacfion Data
20 The formulation, the preparation of which is described above, was profiled using an

Andersen Cascade Impactor. Ten actuations at “beginning of use” (Bol) were
collected in the impactor from an Inhaler after 4 priming actuations were fired o waste.
The drug delivered was then quantified by HPLC analysis. Testing was performed at
the initial imepoint (following sample preparation). The results, in Table 2 are shown as
25 the mean analysis of 3 cansfinhalers.
The profile obtained was used to determine total dose emitted dose (ex-valve and ex-
actuator) and the fine particle mass (FPM, defined as the sum of stages 3-5). The
percentage fine particle mass expresses the FPM as a percentage of the total dose
emitted (ex-valve). The FPM is used as a measure of the proportion of the drug likely
30 to reach the therapeutic target in the lungs.
The data shows, that In the presence of the surfactant compound of Example 1, there is
an increase In both the absolute doses emitted and the absolute FPM. There is also a
significant increase in the percentage FPM.



The profile obtained was used to determne total dose.emtted e

(ex-val ve and ex- actuator) and the fine particle ms%ﬂ\t—'—agﬁéned as the
sum of stages 3-5). The percentage fine particle mass expresses the FPM as
a percentage of the total dose emtted (ex-valve). The FPMis used as a
measure of the proportion of the drug likely 30 to reach the therapeutic
target in the lungs. The data shows, that In the presence of the surfactant
conmpound of Exanple 1, there is an increase In both the absol ute doses
emtted and the absolute FPM There Is also a significant increase in the
percentage FPM 2 August. 2006 19 Tabl d92 Total Ex-Valve & Ex-actuator
Emtted Dose and FIRM Data Usi ng Cascade |Inpaction |Inepoint Total Dose
Total Dose FPM fafd "M Enmitted Emitted (Ex- P9 (Ex-Valve) Actuator) pg r-

149 Control 1 ni gLy -9ct9té.2ittBPJ e Cadcatie 12 0

L g aratron, the
preparation of ct b - sessed—hy ULh use
testing. Testing was perfio f' %’é‘%ﬁ?@r Vq'??é?(ig”? at gi nnﬁff% use
(BoU) and "end of use" (EoU). After Epftad | hEatied (R4df be#® drined (4 |shots
fired to waste), actuati¢ns 1 and|ZEX-¥avy) wAewatepimgect ed. THe next 116 10
actuations of each inhal ¢r were then fdredl to waste usi hg an autonated
met hod and act|ugdntrens | {19 Id 120 @EGU) [col |2ac3 ed.| Asgessent4xd cont ent

uniformty was [ns&ipled|at fie | i tizgh tijmepoynt (flol lew nd seywl e
preparation). an results fromtne two BoU actuations (1¥2 for 10

I nhal ers) and D84 Ve actuations (119+120 for sane 10 inhal ers)

t oget her W tht%—ﬁﬁn gfe rglatlve st andard devi ation ,%gﬁD\éfor t he
10 cans are sho fte mapiatign. dp,Rlaparqting pf which iy of the
surfactaint confRRATEPSsH %@ﬁ%ﬁh@“&h useriestiag. | Testing yap perfosmecon 10 aRwinkales t ed BoU

dose and a redwit"beginning of ee"HBoLUpMETend b usgs? dEablic eAften paghhiphalairitagd deefnt
t her ef or e i npr oviewd t{hehotfitedtotwaste), Bcinatiots/1 arfd 2 (BeU) wite kdlected:Udihe hextttd e  t he
formul atilons cdttuations Y ebdreinirets e fireiEXawsie uding atlvaahatae methby andshow a
20 reduction i MchBonksehfbid2o 3ty dslesledlevi ation at the BoU and EoU. Table 3

Assessment of cantent uniformity was performed at the initial timepoint (following

sample preparation). Mean results from the two BolU actuations (1+2 for 10 inhalers)

and the two EolU actuations (119+120 for same 10 inhalers) together with the

15 percentage relative standard deviation (% RSD) for the 10 cans are shown In Table 3.

The data shows, that in the presence of the surfactant compound of Example 1, there is

in increase in the emitted BolU dose and a reduction in the EolU %RSD. The presence

of the surfactant therefore improves the content uniformity of the inhaler. Furthermore

the formulations contalning the compound of Example 1, advantageously, show a

50.3 5 Content

20 reduction in the relative standard deviation at the BoU and Eol.
Table 3
Control Example 1
Timepoint Boll dose Eoll dose Bol dose Eol dose
g Ky Ha ng
Initial 20.1 24.8 21.2 251
(2.6 % RSD) (6.6 % RSD) | (1.7 % RSD) | (3.5 % RSD)

25



Control E pie I Tinmepoint BoU dose EoU dose BoU dose_EoU dgs 19 Ag 99
119 Initial 20.1 24.8 21.2 25.1 2.6 %RSDis R oi. P%M—MRSD) (3.5
% RSD) 25 2 August, 2006 20 Clains: |. A conpound of formula([) HO 0" # x
R- 0OrR2 Y or a salt or solvate thereof, wherein: x represents 0 or 1,

Y represents 0 or 1; R1 and R 2 independently represent -Cl.9 al kyi eneG s
fluoroal kyf, which fluoroalky] npiety cgntains at least | fluorine atom
and not nore than 3 consecutive 10 Perfluorocarbon atons and wherein said
Wand/or R 2 rmi&t. is optionally Interrupted by an ether link. 2. A
conpound accordi na 0 claiml1l, wherein R represents -( . 6al kyleneG -3

fl uoroal kyf noffe Hrenrorehefjormap (B al kyl eneC, -3 fluoroal kyl, especially -C2
al kyl ene Cl1-2 fluoroal kyl, pqgqicularly -CH2CH2CF2CF3. is 3. A conpound
according to claiml or 2, wherein R 2 represents -Cl-6 al kyl eneC, .3
fluoroal kyl nore preferably -Cl -3 al kyl eneC, -3 fluoroal kyl, especially -C2
al kyl ene C1-2 fluoroal kyl , pardicul ar - CH2CH2CF2CF3. 4. A conpound
according to any one of clains to@,‘(‘@e[ in X represents 1. 5. A
conpound according to anyone”8f clfai ms 'ItH whﬁfei ny represents 1. 20 6.
A conpound according to any one of | R%to 5Y/which is
2,3-Bis[(4,4,5,5, pentafl uoropent anoylikaxyj propanoi ¢ acid/or a salt or

sol vate thereof. 7. A pharnmaceutical aer6Sol formulation which conprises
particul ate medi canent, a fluorocarbon or hydrogen-containing

chl orol I uorocar bon propellant or nbdures; thereof, and a conpound of
formula (°1) acPd? Htegsahatethereemherdinicl ains 1 to 6. 25 8. A pharnaceuti cal
fornul ati on ackmpdisegs0er ;l aim 7, wherein the anount of conpound of
formula (1) isyjdrebbipsbange 0. 5% to 5% ww, relative to the nedicanent 9. A

met ered dose iﬁhaldekzco tainipng a fornulation according to claim?7 or 8.
an Independently “represent —Cy. alkyleneC.s fluoroalkyl, which fluoroalkyl

moiety contains at least 1 fluorine atom and not more than 3 consecutive
10 perfluorocarbon atoms and wherein said R* and/or R? molety is optionally interrupted by
an ether link.

2. A compound according to claim 1, wherein R{ representé —C15 alkyleneC,; fluoroalkyl
- more preferably —C,; -alkyleneC,.; fluoroalkyl, especially —-C; alkylene C,., fluoroalkyl,
particularly ~CH; CH,CF,CF;

15 3. A compound ‘according to claim 1 or 2, wherein R? represents —C,; alkyleneC,.3
fluoroalkyl more preferably —C,.; alkyleneC,3 fluoroatkyl, especially —-C, alkylene Ci.
fluoroalkyl , particularly ~CH, CH,CF,CF;

4. A compound according fo any one of claims 1 to 3, wherein x represents 1.
5. A compound according to any one of claims 1 to 4, whereln y represents 1.
20 . 6. A compound according to any one of claims 1 to 5, which is 2,3-Bis[(4,4,5,5,
pentafluoropentanoyl)oxylpropanoic acid/or a salt or solvate thereof.
7. A pharmaceutical aerosol formulation which comprises parficulate medicament, a
fiuorocarbon or hydrogen-contalning chlorofluorocarbon propellant, or mixtures thereof,
and a compound of formula (i) according to any one of claims 1 to 6. ,
25 8. A pharmaceutical formulation according to claim 7, wherein the amount of
compound of formula (1) is in the range 0.5% to 5% wiw, relative fo the medicament.
9. A metered dose inhaler containing a formulation according fo claim 7 or 8.
10. Uss of a formulation according to daim 7 or 8 or a metered dose inhaler according
to claim 9 In the treatment of prophylaxds of respiratory disorders.
30 11. Use of a compound according to any one of clalms 1 to 6 as a surfactant.



10. Use of a formulation according to claim7 or 8 or_ a neter ose
I nhal er according to claim9 In the treatnent of pré%ﬁ¥$%§$éﬁg¥f
respiratory disorders. 30 11. Use of a compound according to any one of
claims | to 6 as a surfactant 2 August, 2006 21 12. A process for the
preparation of conpounds of formula (1) conprising (a)oxidation of a
conpound of formula (1V) 1-10-~~O*x RL YR 2 (IV) 5 or a salt or solvate
t hereof, wherein: x represents 0 or 1; vy represents O or 1; R and R2
i ndependently represent -Cl.9 al kyl eneC1.6 fluoroal kyl, which fluoroal kyl
noi ety contains at least | fluorine atom'and not nore than 3 consecutive
10 perfluorocarbon atons and wherein said RL and/or R2 noiety Is optionally
[ nterrupted by 4na Blbek rindlreBfasdrtr daRidah@dr ichdug ) @nfifdiigral i ve of a

a 5§In I Ch e

conpound of for %éxida'o facompoundoftfmmu%e%{ oxylic acid group is protected.

(V)

5 or a salt or solvate thereof, wharein:
" X represents 0 or 1;
y represents 0 or 1;
R' and R? independently represent —Cyq alkylensCys fluorcalkyl, which fiuoroalkyl
moiety contains at least 1 fluorine atom and not more than 3 consecutive
10 perfluorocarbon atoms and wherein said R’ and/or R? moiety Is optionally interrupted by
an ether link; or
(b)deprotaction of a derivative of a compound of formula (I) in which the carboxylic acid

group is protected.



