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Pyrazol o[ 3, 4-Z>] pyri di ne conpound, and its use as a

PDE4 i nhi bitor The present invention relates to a
w@apei3ef 3, 4- ] pyridine conpound or a salt thRCEBP2005/003038

processes for its preparati onl-internediates usable in

t hese processes, and to pharnaceutical conpositions

f%%% 3@5,4;@ .ouengwg{%s}*%i’&%‘? gtsldflrl]g(? gél Oﬂﬂilef mhibitor

conpound or salt thereof in therapy, for exanple as an

fe*g ﬁt%ve%oﬂ RaspHRA §§Ja%1a[sse4-b}p@rﬁdin\v! coliefhd 8N4 thereof,

ment and/ or oph | nfla ory
e P B e BRI BB e R 61,2
plagmapeigiopl efinaposiiong coppiingide ﬁﬁ@pomﬁa{to ,’I‘ae 1nvent10n also relates
toathé husé of the patazelofd,4-bipyridihé somypamdioasalsthereod irohierpy, for

eﬂ%ﬁ@%%k Suhibifde or aﬂ&@hb&est&%h@ y?é IVVQPDEBJ w&%r ¥h@ thch®nent

t
oAy rS LR PSR LR e af Ryph§ cbstructive
ptdfnoamaupdleeade (GRPDPY.iasthimp, shevanateifl aghits, aHergiqhiis, psoriasis or

Bpickdpi-utigk. t Thetihentiovigliateg in biytidulr®, tBOBxtetdal topical use, e.g. skin-
toglc%f’ﬁsels %@Te% 9%?09&@0 1K4ﬂ§e f&atmbRERR pi%pﬁ%ls of atopic
By’

riv
W%%FH}@I&& ke ‘l‘l‘@a% car boxani des wherein the

4-am no group NR3R4 can be an acyclic am no group

Ba1e519uil d 8 tR\ThvedtioRy each be hydrogen, |ower alkyl
(e.g. butyl), phenyl, etc.; NR3R4 can alternatlvely be

U§ sp%?% R £ L5V b SeREouh BUE S AU LI, aning
dexivatizns o yrersle/didsblpys diaan Sess @@gamswmm@e 4rgmino group
NRgRyachibe ananpdliyesiioo gnaiphyhoeiaRy and Rygmay sachJs hydrogen, lower

alﬁ&lg SgS%ﬁ%ﬁl) H&rér(l) Erz@w g,Rﬁlég’n %1’(&%3&\5&%%@9@ dRehbéra h@t@g)cychc

bbb & ose_ 4-am no_derivatives of
grpyp az@h o Byrmligigsy mp@nﬁ@osmémﬁéa@mq cThcgomapoxigs agdiselosed as
céhiral dermoungystpnodepredaRd uosfnl Bataactac yelgasicamdiypgensiype agents.
wherein-R3 and R4 may each be hydrogen, |ower alkyl

o A AL

digelare famuano dertvebyespfinyrigode] yediners-qathaxylis apifpand esters.
The premiitd gmuppyR sikotan be apyaqyﬁh@ Ao, groNir WhereimRs awst R4 may each
bPhPRBOAE, Myher aliRE (@ ] flﬁﬁf,dl')l qﬁleﬁme efd® NRﬂ{lﬁ@hnaﬁteﬁﬁhﬂ@y be a 5-6-

Central nervo yst.em nts useful ,as ataractic

gt hsterpe sl SrupaB Pale fg 203! BFORFHIS RHvAL DY 2
pamliding| pgesiding pppeolyl, eyrimifieyt pypdanigs oapwerazimyi. oHed
(ﬁlZpélﬁfd% QAShBeHINBE al Bélh@@@ﬂﬂhﬂ hefvotOHERM B&irb®antd biseful as ataractic
agepfs, ngrstr n%uﬁls?rg as hca)éﬁ%g a%tlm%ﬁgé{ﬁ{gﬁhan %ﬁfogertlef Th%
CQUR e JES TR 25 HgTepsingthy intrges] uiasgoa?%%%%fa alehosine-3',5'-

cwlibimmaphomﬂpgeraaﬂcfbmllemadmg]ﬂwsymptms bf adimbaxyl i ¢ acid
derivatives with 4- hydroxy 4-chl oro, 4-al koxy,

4Hr(5§g%a1tz andocfz'cl erfz » %Hﬁstgl(é)u%‘g 353 ('i:' sg%ses a series of 1H-

pyspzelel, kwdﬁ]e—%y@rbam@ apiddgrglyesavith fhydraxy) Heklgro,
Aahkexgi hythzmocaripbamdhad sibstane@z.oEttyk4-(n-butylamino)-1-ethyl-1H-

pyrazolo[3,4-b]-pyridine-5-carboxylate is disclosed therein; this compound is cartazolate.

The compound tracazolate, ethyl 4-(n-butylamino)-1-ethyl-6-methyl-1H-pyrazolo[3,4-b]-
pyridine-5-carboxylate, is known as an anxiolytic agent (e.g. see J.B. Patel et al., Eur. J.
Pharmacol., 1982, 78, 323). Other 1-substituted 4-(NH» or NH-alkyl)-1H-pyrazolo[3,4-
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The conpound tracazol ate, ethyl
4- (n-butyl am no) - | - et hyl ~6- met hyl - | H pyrazol o[ 3, 4- b] -

WE00sa90362 5- car boxyl ate, is kngvvn as an anX| ol RCT/BP2005/003038

agent (e.g. see LB. Patel et Eur. J. Pharnmacol,
1982, 78, 323). OGther 1- substituted 4- (NH2

rNH-aI yr 3,4-h ridi carboxylic .
e LR Tl e ébw@éed; SEQla) anxiolytio
agants ah YtV cBargehels Ji Med. GherBal989e32,2561-2373.Med. Chem ,
1989, 32 2561-2573. CA 1003419, CH 553 799 and

I3 769 dTPB Eniv 22’(9}‘714 ardii 9'7415(?7' §)8§77 186
%?%Qﬁp%‘b gf%i%‘g? 5) epyiaziﬁ ? b&W“ J%eﬁ];ﬁi‘g‘é%% 1 posmon

pat ent application JP-2002-20386-A (Ono Yakuhin Kogyo
ne@é'ﬁﬁd- yaBdht dh 1&@&@@1}3&2@@0203863@ {@&€¥akuhin Ko £yo KK)

rﬁ%f%%go%%” LSRR 5 AL AR o

fgrBws: - SR7, 3) a C2-8 al kynyl group, 4) a nitro group,
5) a cyano groUb 6) a Cl1-8 al kyl group substituted by
a hydroxy grouﬁg\m 8 al koxy group, 7) a phenyl

group, 8) a gro O R8, 9) a group - SO2NROR10, 10)
a group - NR1RgL % & group - NR13C(O) R14 or 12)

a group -CH=N R6 a’q-d R} denote |) drogen at om
ii) a C1-8 al kyl N @ Cl-8 55’{? 2&?’%%%
substituted by gyCl- ? al koxy S'Foup Y

trihal omethyl groyp—v)za C3-7 cycloal kyl group, vi) a

C 1-8 al kyl group/subs’fltut ed by a phenyl group or
vii) a 3-15 rrenbfered nono- or tricyclic hetero

i R Helbl, i gotns @%&9 %%aozl*ﬁzsgg 3%&@"%1%?%@%8@ 4} mitro
eum ) acrmogralk &) ¢ (roally! sowresibsiéatcd)by Hydaxygsenp or a C1-8
aﬂt@mg@éu@m aphiny8 grululsys) Agroutp- C(@Rﬁ@matg&mplm@NWR” 10) 2

Q@f@‘ms 15: oAl 1“%99& Nﬁ” and R’
(%};%oal gr oaigpﬁ QN% 8(6?1# lg ﬁJF ﬁml t Ut@ﬁg;%edbya
Gle8 slkiosy igtawpely) Byri 131®nﬁay1c@@¢p, ) o8- beycdaliyl gropp, vi) a C1-8
fllgﬂ'lgﬁﬁ@cbumnﬁted bdlla-phetiyl terdupye iy a BetsSati@mbdrédmono-, di- or tricyclic
5 ﬁhg aﬂnn:k 1y b afShRP-3 o:!{ rﬁﬁ@éﬁ? Qnd%loﬁ s Ioitoms

degSist R gl et o SERC 1 MR | R Ihp
egotep BE. 213y 0 %! YoZPHE | Kgdegiss X rogen

ag@im 8r 2) k 1-Sploylpraub R denpies | by hpdregenateycd)edl k§lalkyl group, 3)
AOTDIRyEbalkyl @olheNylC198 elkpl ybiys kutfsﬁtsatdaaayammctywb@lﬁybgroup 5)

é) %PZILQ&EP &Jﬁl%ﬂtn’?’ag o s&g&ﬁﬁ'@d@l 3311:41 F—l% @3' Pﬁ membered

u?“yq“%“r 16 gqr 5‘8&99‘? a It B’ft@rgF% Eltox*?h]e %%kﬂﬁ

aoﬂ/oj -0 0R86- Ralenotss by ahydaegenaiam) RIOHAS alky1 group, 3) a C3-
7 dRIdAIyP Edoup LAY VT 1B 2BE gasip REDSHGLLEEBY BIC3LTcychRlkyl group or 5) a
p%rxgﬁfggéd %}tlx%ﬁ‘ grbe sﬁﬁ&ﬁﬁ?&‘f)y P13 Bl AR R eYouD RE 8850 gen
afong lﬂrﬁgﬂﬁgh Imeroup ¥ ame%} sk &yeIPBPBY4 YRyl gr fedopentyl are
paefeiredd ThEc@nPbighds vl $R-2000203 861 Aateantated ad lcheinigi RI2E4 inhibitory
at:ﬂ*@i%eaﬂdnas%P Q22 A3BE pAVERIR MlRE LeSBRnest iffl@hinttory diseases

an8 any other ﬁlseases

1,3-Dimethyl-4-(arylamino)-pyrazolo[3,4-b]pyridines with a 5-C(O)NH, substituent
similar or identical to those in JP-2002-20386-A were disclosed as orally active PDE4

inhibitors by authors from Ono Pharmaceutical Co. in: H. Ochiai et al., Bioorg. Med.
Chem. Lett., 5th January 2004 issue, vol. 14(1), pp. 29-32 (available on or before 4th
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i nhibitors by authors from Ono Pharnmaceutical Co. in:

H Cchiai et al., Bioorg. Med. Chem Lett., 5th
wadamaapops2004 i ssue, vol. 14(1), pp. 29-32 (avedT/ap10e5/003038

on or before 4t h- - Decenber 2003 fromthe Wb version

of the journal: "articles in press"). Full papers on

these and simlar_conpounds as ora)l ctive PDE4

DesambEt 4703 fgra thaVelpygrsion of thegpurnaly; %Balg‘s I\pgss " loHB papers on

tR&@4nd il pompO@Hls 44 601l sttatec’kDES uﬂndnwrstmerﬁa(\')einhwdo b,
B%EJ) fgq) e%ocﬂémezé’&oﬁ ﬁﬂdsd’ﬂm@? tafdd t6thatd been @&MbIle online 20

Sber OO e o s G 0BT, LRAIBH saed 0
VﬂV@beWﬁ’fbﬂlé@)on@PQM 6@@82089} azol o[ 3, 4-b] pyri di ne

derlvatlves as central nervous system depressants

v¢ 0§‘§ All r(ﬁﬁ%laﬁéag)" &s&Bse@k@fa@Gﬂo [ %4 Bg@ﬂﬁ&efcféﬁvﬁt%s as central

NI ST AR
aaklety%mddgnmﬁhf@prrent Research, 1997, 42, 41-56
d| scl gse a series .of 4-(am no) subst i tut ed

gta%éﬁ o}[ﬁd AC' e RYL | ' fbﬁeﬂf 083080 H S G & , Drug Development
Jp

er| \Y; ud|

Sﬁcg’e g}n Qsisel %ﬁ? ﬁg}%/elfslq_f 4-(amino)substituted 1H-pyrazolo[3,4-
Ylyyradiod- éfcarb@xnl}cpwd derivatiBese mchwing eind 4-eetpperiglamino-1-methyl-
13f-pirakéloBs4-Bligridfic B cutbSlylae, tandl idiresTiniticfand @itghofdfact@ities at
LNoRHR S eﬁ&&{o@m rec@ﬁt@rstq&ﬁi that4tRE pw ﬂfscl@b&%@iﬁ@fﬁnﬁi&@ laf various

i ni ri ous hin [
it LSRG B o CHAa o reBpnd . Bogeg gted. Clem
IMed 20Cheim, 25.2& 253126641F. Bdhda @812 8t 853Wedr@zeﬁz 2002, vol. 45 (Issue
oﬁi%\’:ﬁzlblef 2002, Qﬂle dl'gf uﬁlﬁﬂxedgﬁmb 09’3@9’@@0250@ 447548 SPMEclose a

sl M T C ) O R—
fﬁ]ilﬂc?St bmleapﬁn%mﬁmtﬂy A | ) -
1H— pyr azol o[ 3, 4-b] pyridine-5-carboxylic acid ethyl

@2!/@6@50'%2 a %9&9 Fbsdlgﬁosre 1 bt qjﬁs fome%?r{egp%@lgrgw

pears I SC

- ant on
iplTaBHERY oo %}F}I‘é‘i“ﬁ Sty o SREBsTeHinfiperocyctic
adng)ounﬂmlﬂma -YPdR (Oal\ﬁérﬂ%bsﬁtumwydudmg isoxazolo[5,4-

ﬂé‘s%ﬁ'l?fﬁ dﬁb]‘ﬁ’yﬁ&lné’s nﬁiﬁl@l aé\{%azc@é )4-NBSREines) with

é% % ;ﬁ] gﬁl\s Qc§ 1 e gancﬂ g}%longﬂy su%statu%d at the
";“% a0 ABY/8T OrPRTR f%ﬁﬁ %Yf Onw@dwtha@(omﬂz
subtlerBRRad oF ﬂiépC€(§ )-NRE-& LNR:ERQ siatitusiichrO@idge & beydisclosed

1%%@ (q2 d&ﬁg(% as 18% ngdliatbs in the gw&heasﬁdc{f(?ﬁe %(6 m -NRSR6
Sgbfﬁéllqe@ Gempoynqst ANRpr sicqiley M gintagonists.

substituent are all eged to be d| sclosed in V\D

W& #909399 (Bﬁst’o[l ﬁ%ﬂu%b? YiscRsdsiBres ¥4 Bﬁ%ﬁz(ﬁo idines

Rﬁ%ﬂn@?ﬁ?ﬁ?ﬁ%ﬁ% r o sftltlé 3 k]/cpﬁlorp g@ AlHdition of
thpying systery. ¢ BRI e F@n%q'&l 1583 I ewﬁ%i %9 #&10) or
-DYR s¥t-ApR3),4nd Ep\an fhir eeamplabe aAyH-Af eyclablikal, aNIE{AQ)-sitjstituted
c%EBHﬂE y&lor LOA- @{—B%fo‘é L AP, igeid A RUWR affyfine b @ubstltuted alkylene
t\nd%g ﬂ% # 051% ﬁagmseang IeAPQ_(‘:’ Syort exlﬁfrﬁﬁn%:gg%ecgf)ond’ or an alﬂ%&éne or
substituted alkylene bridge of 1 to 10 carbons The compounds are disclosed as being
useful as inhibitors of cGMP phosphodiesterase, especially PDE type V, and in the
treatment of various cGMP-associated conditions such as erectile dysfunction.
Compounds with a cycloalkyl or heterocyclo group directly attached to -NH- at the
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-N(R5) (-A2 R2) and B can for exanple be -NH A
-cycl oal kyl, -NH A -substituted cycl oal kyl, or

WO bisppo3ket er ocycl o; wherein Al is an al kyl enePCGI/EP2005/003038
substituted al kyl ene bridge of-1 to 10 carbons and A2
can for exanple be a direct bond or an al kyl ene or
substituted a | ene bridge of 1 to 10 carbons. The
depnsoad §%HYéaZd>?(<@[é44d§ew<a§e Hag AYpien apd{pr baying P4 mbibitory
aofivigyGldnqslapisqah tobedisdowden VEQWOLisal.y PDE type V, and
in the treatnment of various cGWP-associ ated conditions

G, 9l 2;{1%66%% | @131 P &m@gs&ﬁé{ [Bcchlorp-4-
mapesy ?f%fh@amaimaiz pﬁréoca?hﬂé%%lre o selesfise P -

ring system and/ or haV|ng PDE4 inhibitory activity do
M@k MRS AL Etievagiaglesdll, 9seedi @) 04 1BR22D), 5427-382¢believed to

hgb gupﬁﬂl @gﬁm@ o8 biord 41 SBRAEPRT0T S S35 mERYEor 3-
h@ia% H’?y BB, R IidiRe T-eark s lie 515t as mrifatiaLagti-

LesheariodsugdDES i nhibitors. H de Mell o, A Echevarria,
et al., J. Med. Chem, 2004, 47(22), 5427-5432,

c%bﬁcﬁﬂgsat&ra 3 le@auBﬁ @@Tmbidos}rmds@ﬁ I WP 1Y péceﬁﬁ)%pmﬁn the

nﬂmgﬁfb?%ge(ﬁrﬁp% }Iglée ilg%fn i J%Oél %r V&;Q %8 49{%’ 823 Al,
sengdslaigs aerelpl 3a ipyrlémesqqmﬁp%ﬁsmra@lgs @sg%mlp Ag-

ma?tpa’mgra@pWéaq pmferwmaﬁ@e&m gré@bHet dtithecidpanitidiof the

u I | hed 3 Rdidenwhiieinaes @%0mEBLRd bﬁtmntal%j substituted
ego(?f Faal paﬁ)é?f c{ﬁg&(zoé%plg§6ggw &)%%f#g% algo %18 SeS It]}aa use of
these semparndpay RgE4 \mbcﬂw Oas and fqrthe tEraggnt _Rog(oy lgrophylams of inter

apiu IGHIkmid)or atlergivi thinis. gr oup Het at the 5-position
of the pyrazol o[ 3, 4-b] pyridine, wherein Het is usually

B e e

pymeolpfbab]m'nﬂmarmmppmpi‘sop laglksethesobivith AHeNHRP gmt@(ﬁﬂ),a 5-
. aoddreingit€ thidfominliiag): Copendi ng pat ent
CS%%P?%%??on PCT/ EPO3/ 1 181§D3flled on 12 Septenber
2003 in the nane of G a —d?oqp Limted, published on
25 March 2004 as WO 200 A2, discloses
pyrazol o[ 3, 4- b] pyri or salts thereof with
a 4- NHR" group andN 5-[] ( oup, a
this formula (I): mﬁ@}a n:_- G_4 a k
CrM I uoroal kyl, -CH2 or FéHZCHZCOZCl 2 al kyl; R
i s a hydrogen atoqi(FD methyl or C fluoroalkyl; Ris
optionally substittuted C .gcycloal kyl or optlonally
wheatesi:i t ut ed nono-unsat ur at ed- C5_7cycl oal kenyl or an

R2RE CONAILY UG AC. (83 AU LR OC aliy

R% is a hydrogen atom (H), methyl or Clﬂuoroalkyl

cording to

R3 is optionally substituted C3_gcycloalkyl or optionally substituted
mono-unsaturated-Cs_7cycloalkenyl or an optionally substituted heterocyclic group of

sub-formula (aa), (bb) or (cc);

Y
Jo e
or >n1 or Y

(aa) (bb) (cc)



(aa) (bb) (cc)in which nl and n2 independently are 1
or 2; and in which Yis O S, SO, or NRL ; where R10
WO 2008/0f0382 ogen atom (H), Cral kyl, G _2 fl uor oaP&®IEP2005/003038
CH2ZC(ONH2, C(ONH2 , C(O-C2-2 alkyl, C(O-C
i fluoroal kyl or -C(O-CH2 OC _2 alkyl; or R3is a
bi cycli c Igup (dd) or (ee): and wherein X is NR4ARS or,

iRk nl {1y 21 b of Yand dwwpishaY 20 A%)S Oomar NR1;

_kéﬂu ﬁﬁ&fd@lk?ﬁ'dﬁ’ G(OPNHE2
“ﬁ?@;’iﬁe&@ éaz& %‘%2 U% ? dfezaﬂ%yl

hydr ogen at om (H) C gal kyl; Ci [ g fI uo‘r1 oal kyl ;
C3_gcycl oal kyl optionally substi tut etdl,, a G _2 alkyl
group; -(CH2 )n 4 -C3_gcycl oal Kyl\ op ohal |y
substituted, in the -(CH2: ie in
C3_gcycl oal kyI nmoi ety, by ‘a G al kyl gfou ," wherein
nd is 1, 2 or 3; C2 _galkyl su(gtltuted( one or two
Réepehwefnlucgmbg(dd)@emeé ‘?CHZ ) 1°FLc(OR 16 ;
5 -(CH2 )n 12 -C(O NR 12R13; {CHR 19 C(O)NR 12R13 ;

aﬁé%@?ﬁ%m 2 %(()) 0(4CH2( )cgzl)zn_ (1:(20) ggg : (N:g§2R13

)n 12 -SO2R16 ; or -(CH2 )n 12 -CN, -(CH2 )n
IﬂBCﬂ‘ERQ3/b1r814;QWQ> awmmmam)mﬂ s lpydanpgh atom (H); Cq_galkyl;

L b B VSR A

10 (y) (yl) (Z) vvhereln in sub- forrrula (x), n 0, 1 or
Subdrff/‘Eﬁdék/’ 2 W@zédﬁ/omés (A\d))RS Bnbela ﬁ&dr%ge@agm' (f); C;_galkyl;

G flareogﬂqyﬁ gcyg[paﬂiygypfé% ty SRR 4 G alio! o
-CHB, 4104 _EeRiAIdy] ﬁt@oﬂaﬂ?@ﬁ’@ﬁﬂﬂé& kythBL{CERYGh @biety or in the

nltro en OXi de provi ded t hat 4O nore than_on
;3 8%(0 glkybmogety, aFCwaklw{ souRhsKHET isthd e Co- Gl

15 shbRBY B¥one or two independent substituents R1L -(CH2)p 11_c(o)r16;
-(CHp)p12-C(O)NR12R13; -CHR19-C(O)NR12R13; -(CHp), 12-C(O)OR16;
~(CHy),12-C(0)OH; -CHR19-C(0)OR16; -CHR17-C(0)OH;
-(CHp)y12-809-NR12R13; -(CH)),12-SO2R16; or -(CH)), 12-CN; -(CHp)p 13-Het; or
optionally substituted phenyl.

20
Alternatively, in PCT/EP03/11814 (WO 2004/024728 A2), RS can have the sub-formula

), (), YD) or (2):

'(CHZ)n\(/A\B ; g " ¥ A,
[l : Il I «(CH)™ M, %
Fau D ~ D D L
E I E T

) V) 1) @)
25
wherein in sub-formula (x), n =0, 1 or 2; in sub-formula (y) and (y1), m=1 or 2; and in
sub-formula (z), r =0, 1 or 2; and wherein in sub-formula (x) and (y) and (y1), none, one
or two of A, B, D, E and F are independently nitrogen or nitrogen-oxide (N-O-)
provided that no more than one of A, B, D, E and F is nitrogen-oxide, and the remaining
30 of A, B, D, E and F are independently CH or CRY; and provided that when n is 0 in sub-
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of A, B, D, E and F are independently CH or CR6 ; and

provided that when n is 0 in subfornmula (x) then one
weeoosine03sf A, B, D, E and F are i ndependent|y PCT/ERPZPEFI003038

or nitrogen-oxide (N -0') an@-no nore than one of A

B, Db E and F is nitrogen-oxide; In PCT/EPO3/1 1814

(V\D 2004/ 024728 A2), each R 6 , independently of any
forgruex) HEP e Q& A0 Oif & BaDyEjapg Eraraaadspendentiyyiitrogen or
nitfekedokiderdE -ORydnd ioimetakiedxone oA, B, ) BandBlikexogeedxide;

60yc|oalky|oxy -C(OR 16a; C(O(PSO S(O)" R

In gg& )8%2% R&@(/ gizgg AZ.) Ig%pa%de%ﬂg )X ?P)ther RO

prERVIFleﬂL logm\ﬁo% ;161 4ﬂquQ8.|slky 'y Sl _4alkoxy; Cq_pfluoroalkoxy;

SN0 BSOS SN S oo

R R SN- g2~ -23119420@2111 -S(QltﬂQlRZ VI-S(@H2Ph-GKRP; - NR

g g CORAGHS I o el o it

C1l3allo}80)4-CRp- RFRSNS(OpnEHyk: Cinyalkyi-SY0),oNR 1 53-CHy-;

-Cﬁé R R RN SeP RN Y. Gl nsd®

Qo8- I‘Q{7R&}DCH2—NR@|@—Q(OFGk Qalryl; Ci(CB w}lHetl where n14is 0 or 1;

| ky 2al Ci.tl L
CYHW] (Qﬁﬁn&%& pa%w? 5 51%1 Orgéwnﬁ@r‘f A oa Phenai pyFidiny! or

pyﬂm;dl(lﬂl-ﬂzdepelldelmly-ar@ptlomhléy gubgtituted by gzn@ pr o gihfduoro, chloro,

f 6
R P A ARy Fﬂ“@“ﬁ“ﬁg%é‘%}‘x{ 0Ty gt RO len

togethensayplrr28-(EMenre-ar serdan ks WBeivvhgre AT 1§|1t &% of
phosphodl esterase type IV (PDE4) and as being useful

Thagr a&&g 3t§ %ﬁ)&/"?lglnrie c%ﬁg) Sﬁdssp ré?ggmﬁl? )&) an| saﬁs \flereo?td}/sa sed n

y | afrat oty an

Pcéﬂ’lﬁ%}?’é} 1c816|(¥\’é%\§%%4/ 0128 DrigbIbIiogy of
phesphogibgerasstyhehy (BRE®nand aﬂdﬁurgjm fubep ﬂhmmvanyntchrLQMS e
prdp&ARRs of @ veriet§Turdiessel! edteitionk,espoeially RMESRIRInd/or allergic
dls Slgg 'ru‘f n%ﬁ{élgﬁg bildhSas H rntafslé: 5 e@(%m el eﬁﬁf&rﬁcz%éﬂlé bBstructive
pulrpsprylifeers @%f@iﬁﬂ %ﬁhmngf JEp i e alseir. atopic
deraatitip, urtienriag alfareic rhingiskal laigie epritn @t vidis! Yarnal cogjupptivigs,
eodiphi Regramepenf psstiadis, ifguaiajoid hrthiieis rgeptiasibcks ticamtve colitis,
Cr&fr@ disead) Ptk fisBh fyLHtQﬁEeIB Bdakhﬁzm Qﬁwgfa% 'cﬁrcﬁllikoc K,
gloa ellf!%l%)%é %Jgrt)ls e%t ﬁ{o;{uc sélo?kmggslt r%}?qlfart ne(%ls%% gﬁdrome multiple
sclﬁr@gp,cgoggqtl(yg |1ma§1§1§?1gé¢ %, 1n &Rl digprdgr; ppression, or pain.
PCRPOIR(BAO3S14 (D& 20(@4/@24208)4»12@2%%2 SlaAZ)le s@rapelmds todifortxtvda (I) and/or
theﬁmﬁﬁmﬁu@aﬂ c&ﬁw@ih@w(nha)y wRudhfisteed by phal prR&Rstal, §Maled
(to 1(3 f)’ 'l Yﬂ;ﬁ@é{gﬁa sa &ir[? %ﬁlr it Gy @1 EHse oPak %ﬁa%ro?o[B 4--

& y

pg(& ngicg %%%}éqplcf{f ﬂgglw%r%trorvﬁéwbwg}%%[ 3, 4-

bj pyri di ne conpounds by external topical
Al RCTYERO32AL 118018 (WO DO04/@P4928 Aspdoes not disclose any specific

pyrazolo[3,4-b]pyridine compounds having a 4-position group NHR3 in which R3 is an
optionally substituted heterocyclic group of sub-formaula (aa), (bb) or (cc) and in which Y
is NR10 wherein R10 is C(O)NH;.

WO 2004/024728 has been reviewed, and WO 20047056823 mentioned, in Expert Opin.
Ther. Patents, 2005 (January edition), 15(1), 111-11<.
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Al so, PCT/EPO3/1 1814 (WD 2004/024728 A2) does not
di scl ose any specific pyrazol o[ 3, 4-b] pyri di ne

w@orso3ds having a 4-position group NHR 3 i n BMI/EP20R3003038
is an optionally substituted-fAeterocyclic group of
sub-formula (aa), (bb) or (cc) and in which Y is NR1O
wherein R10 is C(ONH2 . WO 2004/ 024728 has been
Thevingemiion and WO 2004/ 056823 nenti oned, in Expert
Qpin. Ther. Patents, 2005 (January edition), 15(1),

VM’% vﬁg il Q‘ﬁ%{i/tﬁ}@&o‘ﬂﬁ3 Df i‘l‘é E&H vﬂﬁé’l’l according to

S L, e%w%e%%?%ﬁﬁ@ -

sphiaBpid (P REFR) 2D (KIBEAPY W4 18 anvipleblo! (WB) assay,

a@eaem) apmegts B (RDEADY PDmiBodmymh mmre strcnwthm itanhibid the PDE3
Ipeth d\VBhed SIBoM a FRAMMYF RsRRRARNSHOUAI hpibaRith bE U%éble of being

ug %ébﬁén%%{%ﬂe f %E%Hsﬁ‘gt%r%gttﬂeg{ﬂedtﬁneﬁ%dmrEafcﬁ)ilpﬁx o ic

deppatiitss th%w@meé {5 el Daseh WPCHUS gareéycee@aﬂémﬂlarwn"ﬁ a pig model
wiogh tdbicadmimilanmatoioskin fesiohdelieeedttorba geranallyorimilar to that which

RERH Y Atdgicdehatitsopi ¢ dermatitis: the conpound (as a
free base) appears to reduce inflammation in a pig

del which in an n
respbyetigh Edorpyioes Bl ifogahhEr bR St iamino} -
[(oA-diroghiplemyheeinils - ethﬁ/élfirmgmomﬁvlénym@neﬁwefbexmlée or a

spit herébdsinafticulat a phaocaeiiaill hedkpbRenltdherydf] am no} - N-
[(3,4- dinethylphenyl)nethyl]-l-ethyl-l FprrazoIo[3,4-

ridine- or a. salt
TR forte 3 S e Bt By St g g ot Prie Qo
Thi s compound or salt of the present invention is the
conpound of fofhula (1): or a salt thereof, in
particul ar a Bﬂgfna eutically acceptable salt thereof.
Thi's conpouppd”of 'NOrmyla (1) or salt thereof is a
compound of “formu a (1jJA) or a salt thereof (in
particul ar, a pha al ly acceptable salt
thereof): (1A) wherein: iqgjethyl ;R is a hydr
carbon: (bb) Ris

atom (H); Ris an L~ idi myl g up of
gubst d on a ring
n atom(H; and Ris
(3, 4- di et hyl phenyl et . The conpourd

4-{[1-(am nocar bonyl ) - 4- pi peri di nyl Jam no}-N [ (3, 4-
di met hyl phenyl )nethyl ] -1 -ethyl -1 H pyrazol o[ 3, 4-

] pyri di ne- 5- car boxai ni de can

or a salt thereof, in particular a pharmaceutically acceptable salt thereof.

This compound of formula (I) or salt thereof is a compound of formula (IA) or a salt
thereof (in particular, a pharmaceutically acceptable salt thereof):

(1A)

wherein:
Rl is ethyl;
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alternatively be naned
4-{[ |- (am nocar bonyl ) - 4- pi peri di nyl ] am no}-5-{[ (3, 4-
walzemsomssphenyl ) met hyl ] ami nocar bonyl } - 1- et hyl PCT/EP2005/003038
| H pyrazol o[ 3., 4-Z?] pyridine84n a presently-preferred
enbodi nent, the conpound of fornmula <1) or the salt
éhereof conprises (e.g. consists essentially of, or
Rt &)a hydsogenmpndiof foinula (1). That is, it conprises
RE & 4 Neatisdcatonebpipatidiall ool of b-fomulk (b § WhRA iPAsEsubstituted
m{%ﬁﬂ% cabsg.efore, in a presently-preferred enbodi ment,
e Tnvention provides 4-{[I-
(am nocar bonyl ) - 4- pi peri di nyl ]
am no} - N-[ (3, 4-di net hyl ph ; QEyr] -1-et hyl -
| Hoyrazol o[ 3, 4- ]pyridine-5-carbokxam de. This is the
"free base" form Becau of Aheir potential use in
medi ci ne, the salts ofthe Cconpound of fornmula (1) are
preferably pharmaceutical | y(@gceptable. The
har maceuti cally acceptable salt can’suitably include
lyfﬁﬁgﬂdéﬁﬁnéﬁﬁgﬁéb essentially of, or be) an acid
anddh 1si(®@@-dimbthylphenylandRil eved that a pharnaceutical ly
acceptable acid addition salt can be forned by

nbi nat i f d of f. | a. '
ThE Foppgpn %&[Q@S@né?a“r?%% Gupinetigrtidin N A ¢ o
digetywinhenyimethsl | gheibyraldéuyiagale[34-atnyaginghi-eathoxamide qgn
alienatigelyibe named Agd H(@mmotapomd)i-pipeaidplHamiing} -6+ {[(3p$s,
di&%ﬁﬁlﬂény%&&hﬁ]ﬁlﬁﬁwﬁsﬁﬂh}-@%‘tﬂﬂ]liﬁﬁﬁgio%{b eqahhFidiavi ng

a pKa of 1.5 of |ess. For exanple, 1t is believed that

a pharmaceutically acceptable acid addition salt can
IngepresspiEardsrreds i adansynths compeyidRs dran s (Dxthe salt hpreof
comiptriseshiedy: obmstats essertiiptly of oir dg) ithes, cosnpiofind p£{o xmintla (1), That is, it

coRlpRREN@Id. Gonsikts &ketgians uf, fop i) €he ‘HRR DAL THIMHONI C,
met hanesul f oni ¢, et hanesul fonic, or

napht hal en_esul foni ¢ (such..as 2- napht.hal enesul f opj c
THzeSTe, Bt ey releed AP ollifRug TeArTeih PEpT s & 1hk &
(emingicerbenyly4tnipeiginyljamine} -Nel3. dvangthpeherodmpgthyh- ethyl-14-
pysaroldlb e paiidiesnt-catbokarakleaMhiyrig dri‘dres bhseenfiormtr M xed

aquefrs/prg?nic so#vent, tolgige t he sa:f_mhiph IS
usua I.sol at e olg Xa e crystalllsatl an
BN ot e use 8 I AR e s SFE L B0 B Ryl 0 e
preferagly phernaceuifallyscasniabledhepharmcgutically pocepiphle galf can
sutthldly irclytes(e.gacaaLtongisl dssensiedepl, abbe) aacicd @diiion ealt.sal t

of the compound of formula (1) can conprise (e.g. can
R BRI s g S UGB e oty
coﬁ_ﬁp&ﬂtlggﬁ a ﬁPmBW‘H{L‘JieO,f oY ¥ faosp.}gg € acl (e.g. inorganic or organic
acridt fon ressilé withteephawndsaméeslly oseatale asid (c.g. -inorganic or organic
acliy phting b pRas2f @ Nas Sutle agwitR a phapitchalcang sicbémamsie adid having a
pléaat%quli-.s &hgssg gﬁéri egfﬁ A %t@?!éérliegg;g At %}gﬁ&é@ﬁg&acg@&ble acid
adgﬁl.oa.s?&is% AR b il S 07 i
hygdegbremis, hydrochieris; sylfiie, nitiic, prasphared-ivkispesulienic,
behzenesitifonir, prethanekasfonicpetharesulfynie, oc hiphthader asalfonicdswgh as 2-
naPRRRABNSELE6Ht Padidle FeRétanpM, atphermeReRaiang a8t eft@184b addition salt
ca b} is b-QﬁQ'&ed') Be fdrﬂlehti]ﬁ gsﬁfgﬂ?e%om{ SL{CH %s an org anic solvent or mixed
aqueous/organic solvent, to give the salt which is usually isolated, for example by
crystallisation and filtration (e.g. on a large scale) or by evaporation (e.g. on a small
scale).
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i nvention provides 4-{
[ 1- (am nocar bonyl ) -4-pi peridinyl] am no}-N-[ (3, 4-

walzemsossphenyl ) met hyl ] -1 - et hyl -1 H pyrazol o[ 3PEFEP2005/003038

] pyri di ne-5-car boxani de hydre@hl oride (e.g.
nmonohydrochl ori de). Qher non-pharmaceutically

acceptable salts my be used, for exanple in the
Koz gxaeplerit mbeélémsidbﬁoﬁsplaﬂnm@tl¢ahlv@ﬁfqp&ble 20l addition salt of the
compbuatkdf fairhtliar{l)tdae comppe (efg. tdn @nsisveasdrtiatly ofjfve be) a

Hytmb%a%mﬁe l%ﬂ%dlh‘l’&?de\’\&dlﬁtennitfa% §ﬁ6b?ﬁat@| _to%éég@k
b?g%{ngsdl r%n%th Ssulld ﬁjgﬁ tme tF or nﬁpolgthlF?]eéP&@baae (e.g. 2-

e cO oun
naphthplgneshdongte)saltofhe s oo vwﬂm%ar&o@lp@lsqs (&% rcam cersist pesentially
of oneatydmdilorids sl (s. gomohbleydrovhboride salt) cfithdic@spound of formula

gplvates, hydrates and/ or conplexes. Certain salts

included in the present invention may or may not be

ent. as is rs E resent vent| cl ude 3
et e copamais Sahon o dtes o b wﬁoohlon e salt (e.g.
mm@m@pelslonémmtt) o6 theroomanendheSoumals (Dhdhatds, in 0ss embediment the
igfentibe p@ivilep 9- §[ DGhidBRBarbshyEPAPHEAding ]am@ioyuf(3(4-) or
[ L)
BB RS
Hﬁ? gﬁﬁhl DI udi ng n1xtures The
compound or salt of the invention can be present in
Otbalmhegthafmaceudcedlyaccdprabdndaite nfag s AL dar «tiam@ld i@ tenigolation of
Pbﬁﬂﬁ'of%@ﬁ%xfﬁ%ﬁt arff ard RRIUIRY $ithirOfe sédpe of BITP RN R

t of the invention is present in crystalline form

I%Por exanpl e, | east 90% by nplarity of the conpound
myention gickiges Wltb’:“yléi sePs HEPassiPlystoifiamesigsad mangtoichiometric

férorsmfltize galty ohths campoluetef farmwleiljht of about [449 to
450] . Mol ecul ar wei ght here refers to that of the

Aliéqsi?xkl\ﬁlﬂéfgnthfnrtﬁg s&%% %ftl%(?ﬁ%g are aﬁ%g%ss?@ass Lyﬂj@&daa%or

'glggl Q%ﬁ? my‘énv%e 1, Waﬁhéls ;Sct’lr%tfa% ré‘?y aE@)ér W ﬁ’lé‘?%P c > gr ocess

Routes The foll owi ng processes can, it is believed, be
(esieih sabs meloded hethe prgsentigheafiort ﬂfam)f maf npt Wdpresent 5s fsbiers. The

F&&R%ﬂ@ﬁ 11fc‘ﬁ[d&' 'w@th(ﬂ ﬁ)scoﬁegalhﬁfcﬁ L QRREQhSoI6EhE PREmars,

IS et i's as defined above,
e?%pgagﬁdhpingﬁggs%@mﬁfTo formthe conpound of fornula
(1), which is the conpound of fornmula (1A, a

chtaiba»fylhd growys idclofled wraomipaurtd ¢f) forramlia B oc itn vatstreay éxidt én one or
nitie BetdnyeceBnES nnwsseﬁt 1tr)1fléift{)6ﬁ|lﬁcl{ldés lvaltm(? RE @éﬁife A1 su@h
e an am ne (as defined

td%ﬁ%&@%ﬁ%@iﬁl%gg %#mgthe aZtlvated compound can be

reacted with an am ne of formula NHR R : For exanpl e,
Thieompeundair salt ebhg dunedti¢n ¢rn heqrpssohia igsflatbd Form and(drlin yolid
foran Aeotdifg acod piibadlieddodihing o8 ib@nfie, MR dnfigyihd BEsalt of
HHRARPGNBh '1scp1"é§‘e'n%i il dry&alline %r(?&%khﬁﬁle%ttlg‘as{ 502 '%Xllmolarlty of the

compound or salt being in crystalline form).

The compound of formula (I) has a molecular weight of about [449 to 450]. Molecular
weight here refers to that of the unsolvated "free base" compound, that is excluding any
molecular weight contributed by any addition salts, solvent (e.g. water) molecules, etc.



10

15

20

25

30

chloride, either in an organic solvent such as

chloroformor w thout solvent. Alternatively, the
wa@edswasszrl conpound (the compound of fornul a (PCT/EP20086003038

be an activated ester whereinl®he I eaving group X is

The latter activated compound of fornmula (111) can be

formed fromthe carboxylic acid (11) either: (a) by

SyaheticoPrasesstBputesar boxyl i c acid with a carbodiinmi de

such as EDC (I -ethyl - 3-

TR followRighirbBdeh @M, APy b Eeh o8l 18l @ehak@the @o$Bbind of formula (I)

there e.g. hydr.achl orj salt . .pr.ef erably fol | .
) Bhe Fosflooyt B a5l 07, 5 RstamiBiREe fF e %S et R2 s,
and{Rydis 6 lpfded abe vea #HaPeeoHOBT) ;. reaction (a) being

carried out usually in the presence of a solvent (e.g.
FRkydraous) such as dimethyl formam de (DWVF) or

acetonitrile and/or usually in the presence of a base,

e.f. tertiary organi c_anmi ne base, such as

Th fosm phoesmpatng o8 farmala (I whih is o EEpounh df GrmukyEd), ¢

catbok plixmadié oPmAtLAN(E) Ceh 8 caleéd i dibactivatel cabpéind of formula
(g %@éggi%?glng %@%Eﬁin% éf‘wgubmﬁ%ie%jfar? 8‘91?15 t(zltsocfé%ne(? 561&\99 and
subserpekiibe aqtivated icampoynd can he reacted with arraming|of fermulaNHR AR:
tetrafl uoroborate (TBTU) or

O (7-azabenzotriazoR8l -yl )-N, NN , N -tetraﬁpthyluroniu

m hexaf | uor ophodfiiat e @ HATU), in the prggenceyof a

the presencgg of]a sal vent such as
(DVF) or acéN Nr+te and/or for e
anhydr ous cqmditi%ns and/ or usual ly;at ridom
tenperaturR1(e.8 about 20 to abopt 25 0C). Conpounds
of formula (I1) Ban be prepared by hydfld) ysis of an
ester of fornmula (1V), wherein Ris alkyl such as

o /e\;ai !a,. fie Sivikel Q&Jn Sln ] -E)Qtlna ) EI?)) & anbg 86 acid
R e o W DD g,
chipddeither inpo aswiasvlventiswhiad ehlorofbint hi withéy dolvgitde,
AlRriutisolyY 88 hotvatbd RRpAAHERHS cSBb KRRl ESntia BAYNRAHSe an

2SR aY Usef QIR P0G B101 X urglof water and a
Water- M ClbIe é‘rgaﬁf‘}?%ﬁ/ nty such as aqueous

et hanol or aqueous di oxane, or (b) an acid such as
hydrochl oric acid i N ent e.g. an agqueous sol vent

such as aqueous diR&an ( V) & H AL jynvention
al so provides in onev]\l ect’a co%%ouﬁgngphfornula

(I1), and in another, aspe¥s a conpound of fornula
(1V), as defined _hePein. The conpound of fornula (W
can be prepared by reacting a conpound of formnula

Thé Vebier Qtivated Bbinp b STTbrrkfla GHIT) YA b Rl ideh #Bhrboxytic acid
(ﬁﬁgﬁggf) with a urea-formng reagent capable of

(a) by reaction of the carboxylic acid with a carbodiimide such as EDC (1-ethyl-3-
(3'-dimethylaminopropyl)carbodiimide), or a salt thereof e.g. hydrochloride salt,
preferably followed by reaction of the resulting product with 1-hydroxybenzotriazole
(HOBT); reaction (a) being carried out usually in the presence of a solvent (e.g.
anhydrous) such as dimethyl formamide (DMF) or acetonitrile and/or usually in the
presence of a base, e.g. tertiary organic amine base, such as diisopropylethylamine
(iPerEt = DIPEA) and/or usually at room temperature (e.g. about 20 to about 25 °C)

and/or for example under anhydrous conditions; or:
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converting the (4-piperidinyl)amno group in the
conpound of formula (IVa) into a [(1-

wa@edosoessbonyl ) - 4- pi peridi nyl ] am no group: The PCT/EP2005/003038

urea-forning reagent may be-Bénzyl isocyanate

(followed | ater by debenzylation e.g. reductive

debenzyl ation), or preferably the urea-form n% reagent

i st fi)(bgircardior ytijhsi-f \H-beagségzaler yRueh3 ddegamethyluronium
tdalli&GobakdIBTEN) ot O Bazabanmtiéazopit e N AH NN -tetramethyluronium

h&a’fﬁgfog%l) 'I_Jtalﬁél (1 SAGY MRk Presdite of 836, 0. REtidrhOrganic amine base,
conpoy, a) or .sal: I t.Q 1t COonpo

ki G e SRR
Ot Mt @lLé s iRty Fdilaand e @NIF poridEttonitilerEAjor fdramample under
a@@ga'?%fﬁgh&m@ %Dq/musms(%am&ﬁ t @A MateqBly, ERA0 efatiolt 25 °C).

er o es of (I'va) or salt. The reaction is
optionally carried out at roomtenperatyre or
Coegounds eftfornalp (B) caprhe nrerfEed olyse Og%ﬁ%ﬁﬁg ¥‘(1’§\'}é6 v,

Werss@RY 4 eventh toCs opneling. hEt)l aathieTliapracediroun fon

an organi c sol vent ,g\she. sol.vent preferably not being
exdplg el 15rgm o (B0 VM st em or i xture. The ,

() goasece. s olladinheto by doptide sushiay sesium dyyreprdes Botagsipn hydroxide or
( TMIE)um %{Wi?){i@é,, in _@: sbivengdg HiRaqagme a@l&erﬂt(e.fg(i( #gieowsd hent 0

work satisfa [ - : 0
o ey Bl eyar it B aWAEmIEEpR Ay fjq 0 quch as aqueons
appbanod oraquePESEHOEINGheT t hat the yiel d might decrease
(Whenadideuchea byiioohlstakeid i p selyent etgo anBarAOUSHIBEL fu@deas aqueous
fiﬁi§§m[éalf of Internediate 4A, R7 = ethyl, HO salt of
(1Va)). It seens jthat the solubility of the IH3 salt

of (IVa) in THE-Rs |inited. Therefore, prefNératdy the
reaction of ouffd (Fva) or salt to compqund |(FV) is
carried out ubi; i si ng organic
conpri si . 0. conQ%ting-es-s-em'i aNl'y ¢f or| being)

an or ganhll | vent capabl e of dissol vi compound

of formul & (FW) or salt thereof (whi ¢1hever IS used)

to a substantially greater extent thdh THF. For

exanpl e, "t he sol ubilising organic solvent can be

di chl oronet hane (1g.)9. at roomtenperature Qif)at reflux
tenperature) or (probably) chloroform D chloronethane
appears to work satisfactorily on a, scal e of abouyt
T8.iByentibo plsRPravidss|in apeapstiigompeupert @Hrltﬂaéﬂic?aﬁr&b%ﬂ#’ahef
a(-;ﬁEééah compeurtl of foseda ) )had defihthbeeimedi ate 4A). (See

also Internediate 4B). In the reaction, the conpound

I Va) or sa thereof i s prefer t [
SRR SEEE By AR G Datias Patlihd ¥t opmula 1)
drra sl Ssaens (o8, hydrodbiasidsrsglh AIcEe0bV o ALTCAOHBBEECR P able of
Qhvétig 8@l (4-pifeidagf)aadiio peupirtacedpbmshidompda iy 2) into a [(1-

: re ; .0gen protecting group
aélﬁ%:{ﬁeagbsalfé(%réﬁb@ﬁ?{iﬁgl)!@?gr%%ﬁ{/I (Bec), by deprotection
of the nitrogen protecting group. JBoc_renoval can be
effected bﬁ Kt abl e acidic coAgNti'ghs,ysuch as
hydr ogen c @ (e.g. 4M in 1, 4-dioxane: Conpound
(FVb), wher ei i & hyl and Prot is~ BocHcdh be
prepared accordinf tqgl a nmethod, for exa 7
descri bed in ErREdiare 2-or 2A hqyei r&&ttion
of a corrpourNal ol formula (V) (illustrg noel ow
wherein R7 = gthyN) with 1, 1-dinmethyl/ethyl 4-am no-1I -
ri peridine boxyl ate (e.g. commercially avail abl e
from Ast aTech, (IVa) (v)
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Phi | adel phia, USA). The reaction is optionally carried

out in the presence of a. base such as triethylam ne
W@eooslod36t | sopr opyl et hyl am ne, ( Dl PEA), and/ or POI/&P2005/003038

organi ¢ solvent such as acetdhitrile. The reaction may

reqwre heatlngeg to ca 60- 1000C (e.g. ca. 80-

gg for{nﬁ rea lrr{eap{lf L1’|sto 50 S(éqq?ov%ezl&at%]:vg Ei “%518 one.g.
relgtf ivg flgbe t?fd?{ alﬁalgdfﬁaseal; mnépl( xl@lkyl)sﬂyl
isaqlyanats wcl&‘ﬁs aéﬁ& 1hy¢1kylmlgl Eogyanauai eefeeahilptrémdthileilgii 1I§bcyanate

P8 B BN D ) o
ouf Bhihe BFRECTSE Of 8tk Bich oy Nebnliisrorppethylaaning ((PeodBitioRIRRA), for
exam R aibE 1Rk ohe ielé @qu(l\\élént WbinParel & tHYAMYE ogﬁjﬂo RER¥(1va) or

od B HEER G P BETR AAE A5G opralivtof b

oxychl oride, again with heating (see for exanple
Theneastion of tiesomphend(INaj orsalt: the{re(),ﬂ to compohndd¥ Y caki tgcdroed out

in efergahicebahi, it sidnOpaferf1p a6k v8rY arPd u%B&C&%ﬁmé soRent system
or YRR "ﬂTe(brEarﬁQ E&W%rﬁ chit Xﬂti n‘ﬁﬁ? b& lt&raﬁg{lr%ﬁlralil ﬂ“H%)r %??%\?f%vgr
ik i B i b v
Intggmﬂme 4, Bf =\athyds HChéalt, of TV 1’thzgmlr,s a?ﬁﬁsi sightithat the yield might
dedi02%-WiRAThe R¥icti@RGHaiam lr;%f . % ERPIY g @k Hrgf}{m ¥ thi¥mediate

r ct
41%%{7“0%??%3 P bLVal: s @%ﬂ@&gw@% P BICLsal pfva) in
isdimitadn lihsrafere. prefexably theiraantion oy cempgundrile), orsalitor
compowar @Vymriacisgiodul émé selubitisiag oeganarollventeampin®(e.g. consisting
esRABAIDNGfdribeRg) 4N BrdaBRGhIveRt d£B¥b15 &4 Elis§cﬁ1V1J'ﬁP qhd otf Rormula
(I\ﬁeﬂ or gg?f ﬂigll%gf: Wﬁl ev%%(ﬁ%&gltg 4 s%lbsg@%'gﬁ}s ggesater &&%ﬂ . For

exﬁmelﬁi P solubRlsmRcngic flvanh eabsgislineprathane (pgi at roem
temmatb@ arepredbedemperatuby) omiprebaily) dnivraforat ddichlorongthane

o foelork @ﬁﬁﬁ&&t@aﬂy%\éﬂ s@gle QI Qb Wh '5%hfdr R7dL 5 P&ﬁ%ﬁkrfg the HCI

sal 4 %ﬁ%ﬁgl‘\p éée% s con lt\ll}_& 86 I%em'a%g%l %27 gg also %termedlate
4B %1 tilgp }101{ X ﬁgp]‘;q@m( a) or@ﬁ 1}h66?10f ¥ Ryelstably substantially wholly

in @l patiRg than beimeatdeast RBtLY in susPemsiday in (he .opganty sulvent.
or Cral kyl such as nethyl), C’\gfl uor oal kyI (e.q.

AT By AL bR R Py
18 ‘b&’/lt 5 Bipteciips group ﬁH@p@r{éFéﬁbmle@y apnyl (Fch erileprotection of
theGfitib genxyrotestirghgrasp pBeaydmanl danrtrt difdctedbemyitible Tbidic conditions,

sudteRGyiR3eiBNloR e (A5 [ANAinAUL- ik hdk: O W t hout sol vent
and may require heating. Process B

Prot
NH O NH O

eating at reflux.

7 | A OR’ N % | AN OR’
\ — \ -
o o
(Ivb) (Iva)

Compound (IVb), wherein R is ethyl and Prot is Boc, can be prepared according to a
method, for example as described in Intermediate 2 or 2A herein, by reaction of a
compound of formula (V) (illustrated below wherein R7 = ethyl) with 1,1-dimethylethyl



10

15

20

25

The conpound of fornula (1), which is the conpound of
formula (IA), can be prepared by reaction of a
wa@orssosd2 of formula (VI1) with an am ne of f oP@IYER2005/003038
R3NH2 or a salt (e.g. HO sa%) thereof. The reaction
is preferably carried out in the presence of a base,
e.g. tertiary organic am ne base, such as
4-gminet Ihpipandinecaghoxnlase @ig. sommspsyalist #vyilabe fony HERERD,
PHlAdéIpliaj USAN Diig@nditbniobmiviibally Uﬁﬂe&%uﬁhhﬁ@pﬂesence ofa base such

asttﬁétﬁflgﬁﬁg{eod‘r% ﬁndlfs ﬁFo}Jﬁleﬁfly hahe @@E%c)e&ﬁi%xt Csolvent
reaction ngcf g eat | “gliﬁ K 20-
glnas asgtoggritse, Thedpacion maydcq hga i 6,8 ?2a4 0% fe 55 oo
90%),1:@ eéigmelea%gaboaké@r@f% éomrA herein): ( VI I ) For
an exanple of a preparation 6f°t$n salt of t he
am ne of fornmula R3NH)
(4-am no-| - pi geridi necar boxam de | @y i de), see
Internedi ates |9 apd 10 herein. Conpound ofl| formul a
(VI1) can/ |p parerRl in a two st doog’ (e. g.

see BarelNet in J. Med. Chem™ £ 9 32,

2561- 2573 TNl s process invol ves,NFi rNst reacti on of
a conpo dof formula (VII1) w thlonyl chloride (or
anot her agent V?sw table for formng an(di d chloride
froma car b@(yfa ¥ aci d), ei ttirethis case Ry iEtgadiPorot sBbaent
such as chloroformor THF, or as a neat solution,

r ef er abl r subst nt..al h r ou on ons
Fof it Sreiaton Bt i ePBRRag ot (O YEE TR oR el s 2
Inteneditten heegjn.raagior pee Jrbeamp A gngd sogpoersl Fein| @xYu etThle J. Med
CHehl2000) 4“3(‘02&& OIZ’}C hﬂ“h)dfrbﬁ)ee latbmporad of formal (V) cirlye predpared by
reffioh %P 5 @51’1?1 Wlfﬁeﬁ)r I ‘;:Ean . feoﬁleﬁigll 6y eth%}ene
&ﬁat

fatt Efﬁﬁ&"? J%‘fmwg mveﬂl Iﬁ@a

gl (R
oxytilondsd, egam amﬂ,t heatyna]sseofow axample Inthenedéate bﬁlewrmﬁs@ s uch
as triethylam ne or diisopropylethyl am ne (DDPEA). See
for exanple Interne 7at es 7 and 8 herein: The conpound
of formula (VIII)1can @a;(pr@gaﬂed by hy is of an
ester of fornula (V) accorpll ng to the descri bed
by Yu et. al,~in J Med Ch 2001, ~44

Thi s procedﬁre] preferably n\%l veﬂ/re cti

base such a m ide or p hydr oxi de
in a sol vTe/rf:Ne gNHanhég{éBévs sol veq%| suh'h as aqueous

et hanol or aqueous di oxane: In atTalternative

enbodi nent of Process B, the 4-chloro substituent in

t he corrpound ofyfiormula (VI1) can be replypced by a

brom ne or ng atom Process C It seens |ikely that

t he conpound of formula (1) = (1A can alternatively
Adoerdprgeipame ditbiyatieaiptiong canbodimpmt nfPekcedsox, mdompoXd of farmula
(I\?’i%efehf%@ & alk R -sBch AUEY gﬂl@&l‘y g %?etﬁﬁlotr eﬁ@’? r1§915t)on%ﬂ}'} Brepared

urea-formng rea ent” capable of ‘conver
acqdipi fiep nmthgdl, Joa ﬁxmplg %é@cnb@d lﬁescb@ngé@ﬁ af' Uofft ffloJ rdeg] Chem.,
200X)44| n025-807( by seastionoefar doapylind 4f foirgpealal (§) myith ancemine of
fordl@YR3NH,. The reaction is optionally carried out in the presence of a bases such as
triethylamine or N,N-diisopropylethylamine, and/or in an organic solvent such as ethanol,
dioxane or acetonitrile. The reaction may require heating e.g. to ca. 60-100°C, for
example ca. 80-90°C:




(1) = (1A (X) The urea-formng reagent is optionally
benzyl isocyanate (followed | ater by debenzyl ati on
we2@s5/0pduct i ve debenzyl ation) or a tri (G _4al RgI/EB200Y003038
i socyanate such as a tri (G _2dHkyl)silyl isocyanate,
preferably trinmethylsilyl isocyanate. Optionally, the
reaction of the conpound (X) or salt thereof to, t he
compound (1) (I Apis carried out in the Plre,é%nce of
a tertiary orgdanicllam ne base such as trie

N Ndiiso Fgﬁ ( 1PRREH,= DI PEA), flor exanple
in nor quinvalent of t
to the of) nol es of (X) or saltN Th reaction is
opt i onal calNi ed out at roomtenpera

sol vent -fef | ux tenperature. Optionally/ the reaction
of the Borrpound (X) or salt thereof t8& conpound (1) =
(IA) is carrjed out in an organic solvent, for exanple
a solvent no be| ng an agueous-organi c soI (KYent system
or m xture, an organi c solvent such as

H Glotier @R@hﬁlﬂbeelﬁlﬁ)dﬂnerﬁtof PRIckssA, B8 4ChloRé Qtilﬁ,ﬁfﬁent in the

g}%ogfrﬁgg)f gg%n%%: Q}n)gc%n%g lr%qlgcgg Fbﬁ%lfbrb }a%)potr I1 \?\(ﬁ %t&ﬁx Efr]@f another

5 wta ledpavigeioup MeEdds disglageablabysarcamiag of qrmula R3NH,, The leaving
gioup yhrn Xy mnipﬂm jbb af Bioky gloyp d€R:9 kit o @ falkhig(in particular —
OEE r&geg@%lﬁae ga@r‘r%ﬁ@emw i§ @ggg\aﬁlsw e;@ “e aﬁﬁﬁ%&:*cel 9, alkyl

Sui t
%}%P 31.‘/(1); oaliy! 1.8 -4 lusrgalicyha C&bz%wﬁak&ksuch as CF3 or
C@F g bapleXl) Whmfamrthe pheRybis optiorfally substitytedky praobiomwydf
f
10 et PPoRaE gl PROLIHLEY (RGEk indloromethyL-pheny).
Eheaﬁwﬁm msy b@earaﬁé@etafrlﬁb&rwﬁw@t Soﬂﬁ@ltraé@lmab’@mul@ heating.
optionally carried out in the presenceof DBPEA, and/or
in acetonitrile solvent and/ or under heating to ca.
PRyc2O9C (e.g. ca. 80- 900C), for ex Alternatively,
15 compound (XI) is optionally prepared fromthe
correspondl ng 5-ester, corrpound (IVb) illustrated
Hisosasmpoung of gqralui%@) ebighds fhsrremmguad ehforawla(4), se ok prepared
Hmamoe&ﬁ“rat coipoand bf)fmnhhlar(&fﬁk) mathadnsmme ef/foelmalaazhm@ 66 salt

d
Rl W3] B, R b B B oy Bk ong g b,
asdemag @ga@c aafnafage, egleasiricthylantioe oo, N digoprapyiaghylamine

20  (CIPEAgunéfdriiman arganiopolvant saéh dsthatlod téttah)diofiiren €NHF), dioxane or
zﬁ:%{dn‘i’tﬁfee dnfeqmw %aez jtﬁfe‘”ﬂébﬁl e rg Yo &h@@ %@ éoﬁca 80-90 °C, for

SRR A 2R g 4

iie ?/%dé’ éﬁe&)
fornula(lll) with an amne of fornula R4 H, or (b)
reacting actonpound of fornmula (VI1A) :(VIIANKhefein
Hal is a chlorijpe, brom ne or iodine atom(su h ag a

br omi Keferably  R°NH, \ X NR'R®
N _— =
;oo
R R’

(i) (1)

25  For an example of a preparation of the HC] salt of the amine of formula R3NH2

(4-amino-1-piperidinecarboxamide hydrochloride), see Intermediates 9 and 10 herein.
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a chlorine atom), with an amne of formula R NH or a
salt thereof; or (c) reacting a conpound of fornula

W@ X)05090382 sal t ther eof (e.g. hydrochl ori de sal PCT/EP2005/003038

thereof): (X) with a urea-forlding reagent capable of
converting the (4-pi per| di nyl )am no group in the

conpound of fornul a into a

Gompoaniineflarpea Vb aarp peiepaiphin g temsteroPigeesiuge (eamgse Pare ot. al.
it MeMed Lhens. 1989, 32(2:5)61(-325769:)rmmbmm alvoives,diveie rdattigh 6fhe

CS%EBW& fgfmlﬁl fuh )hl% QhIGTléé" otr ah@tﬁé en@sugtablé for fonmng

tlca t her eof
af A eaﬁ%aé? Rl gy ar OB SUFap Pt hloroform
opA&EHrarana nqaasqutlcat c)eqfcrablyemdm subgantplly wﬁw @mdltmns (e-8
uh@&rAMiBo fdn) orGESERN dtBioEytheed) TMIgS fdabtibrOiay Feuire ipainade. gf to reflux).
Ifh% LA % %ﬁoﬁ&é Inté ﬁ&f +}{]&?rﬁ£}hﬁotq)%sl 1864, Step

arnmaceu

S HFSHORPL G SPATRA f‘éw%dawansélawrhﬁnaaﬁ -

RER SINHL Hie be of ganjorsepantesiich ps AHFetr kbibreforrd efid mest atse nmrorhve the use
o8 b‘éé%'Hﬁ@H BEGicSARhRe 0P dtiPrpHRYS SN IDIFIEA PrRe s &ample
I%e 4* és ﬂ?c[( ng Qr noiety may be straight-chain or
PEHRHE € §roups, for exanple C .galkyl or C

.gal kyl or G _4alkyl or C .3alkyl or Ctal kyl, which

may be enplOdyedQi ncl ude C . gal kyl or G _4al
3al kyl or

suc P}gﬁ) thyI et hyl, n-
n- but YNo exi or any
therreéf s isopr opyl , utyl, 9%

i sobu t hyl let)NHszl , 2-ethylly N <yl, or

the I yke. N correspondi ng neaning is ihtended for
"al koxy", "al kylene", and Ilketermsét;rlvedfrom

al kyR For exanple, "al koxy" such as (. gal koxy or

Cral koxy(¥HI D\ al koxyi ncl udes net hoxy, et Ho%y)
propyl oxy, and oxy deri vat | ves of the aI kyI s listed

R b aaurd o YRy B R bt e of ormuta ()
agedrdinade feansgthod desaribaddar ¥u gepl: MM?‘B&%”F}(&Q%II(W’SW% 1027.
T|H1§1516de®1bé)mefera'b4§/ kvlobigh faanjdrowitt abagersuals as sodium hydroxide or
agassﬁﬁ}nlkty uieq Wl s‘améni 5‘ |éﬁdaﬁ§edﬁ§%9ﬁ'@ﬁss%ﬁ L u@éﬁ)’s ethanol or
ony oxy anesul fonyl oxy, et a

‘{}‘Srd&%a{{?/ i ncl udes al kyl groups with one, two,
three, four, five or nore fluorine substituents, for
exanpl e G 4f¢|uor@e\| kyl or C 3fluoroal kyl o2
fl uor oal kyI such nmonof | uoKaoet hyl , di fl ugr onef hyl ,
trifluor , (I) #1 uor optgty! , 7 AN OH
2,2, 2-1 f1 Poro t hyl ORcr3 ese——2, Ndi f |uoroet hyl
(CHF2 2-41 uoroet hyl (CH2FCH2 )N N

"Fl uoro koxyN i ncl udes G _4fl uor oal ko/<y or G _2

f 1 uoroalkoxy such as trifluoronet hoxyR'
pent af IRior oet hoxy, nonof | uor onet hoxy, difl uor omet hoxy,
etc. "Fluordafkyl sul fonyl" such as ~(vir)
CM i uor oal kyl sul fonyl incl udes

In an alternative embodiment of Process B, the 4-chloro substituent in the compound of
formula (VII) can be replaced by a bromine or iodine atom.

Process C

It seems likely that the compound of formula (I) = (IA) can alternatively be prepared by
reacting a compound of formula (X) or a salt thereof (e.g. hydrochloride salt thereof) with
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trifluoronethanesulfonyl pentafluoroethylsulfonyl,

etc. A halogen atom (" haI 0") present in conpounds
WOore@s®9ss1 | uorl ne, chl or| ne, kgom ne or i odi nePEL/@P2005/003038

("fluoro”, "chloro", "bronmo"“or "iodo"), in particular

chl or o, bronD or iodo Vhen the specification states

t hat at om or Y% bon&)ﬁ%" or M"attached" to.
2 ULeas IS RS R Cﬁ’a %o! ganyretpg, e (4P YRUQ group in the
comppeist q>fyfonmiﬂ@é2() 160 a{@ramipesryory 4 piteridinlaméamgonp: a

coval ent bond or a doubl e coval ent bond, and excl udes

A being indirectly attached to BYvia one or nore

i nternedi ate atons/ noieties (e. excl udes A-C B);

unl ess i ynrS>¢l ear from the ¢ghit ey that anot her
meani ng i g i njended. Medical uses The/present

i nvention o} pIHO\O des a conpound of f&§fmufa (1) or a
phar maceuti cal | ept abI e salt there H%%Sas an
active thgﬁﬁp ut\l\ sSNSRance in-a uch

human. d or salt can be } in the
treat mentnjd/ oN prophyl axi s of amdof the di seases /
conditio descri bed herein (e.g. for use in the

treat ment and/ qx) prophyl axi s of an infl &méfdory and/ or
allergic disease in a mammal such as a human; or e.g.

for u in the treat.ne and/.ar S
The Sen B gais Teasent FRamiopiily ?CS( *ﬁﬁ@ﬂ Yerdy.
de‘aéslrx&;; Ity & gaFﬁﬂlPS‘FV ey 13ton %trg 1eﬂaﬂw Socuapaly sicd as 2

tridC(padiEdl)siliyh isobydnate, prefinghln pytethplgilylnedaydeate.r eat nent
and/ or prophyl axis. The conpound or salt can for

exanpl e be for use in the treat and/ or prophyl axi i
ORbronaly: th Feages orthe sorppamd LK) gf gqﬁt:tthgllspﬁwoth% Egrgpoung = (1A) is
caaedatuopi the gessamdtel dfiagertinrypmganiasingge hase suaeasriméthglagimness N,N-

i ; AN eorégBmple i nfRERANMe Hol
d11§ooﬂ}Hﬁ$EtIt;:ﬁlnﬁger pg&phafﬂgggut)l gogl |y ggclept abl e sale e
equiyaleabef

f ﬂf‘ﬁéloﬁmar{ﬁdé@ theramafrer of medgsof (Eher S(aét & he reaction is
opfibedl lyeuzaenikd ouwtlat conptesiperaou of etrsofveat-refluxrtemperatre. Optionally,

th@fé%t?cfn S0 BythpNing (Xf) ofBult Bedeof REcotipvRAs €5 =/ (IA) is carried out in

an o gaéné éocwéc'nt dtﬁi? 52 mb %I? Q&Q?ﬂtrﬁo Qeﬁ%?}?moug Wl S sof've]pt %fstem or
i R SR PP g E%P@sﬁ@ée Feio &t e i on.

as a human, or e.g. for the t reat nent and/or
c&ﬁﬁ&ml(ﬁy bStHRfsak q%otfhsv&pﬂoﬁmy lras@aved Fonsl ERMESHIAVT foritnda (XI),

wlbe}r%g?r?t ds 2 goucr)c?geg Rroqgcgm(g ﬁé&l L SUg agg ggi}t -tk &ﬁ(‘y){}gﬁf)o&p %&r) by
deRosestiPD & HFcH 57 8P DO ECHREFAND. (Bogremﬂy #An berpifrsted by suitable
acidiec@ditions, gichas hpdrbgeh dfloridegatgmdht) imhdi-dioxpreophyl axi s
of an inflammatory and/or allergic disease, cognitive
| mpai r mppk. or~depression in a mammal (e.g. human) in

need t her eo |ch nmet hod conprlsé a nistering to
t he manmal hunan) a therapeutl ef fective
amount of a conpdﬁhd of fornula (I) as h %l def i ned
or a pharnac%%E[%%ﬁL#\ﬁ&ggptabIe salt NR'R

(X1) X)

The compound of formula (XI), wherein Prot is (tert-butyloxy)carbonyl (Boc), is
optionally prepared by reaction of a compound of formula (VII) with 1,1-dimethylethyl
4-amino-1-piperidinecarboxylate. The reaction is optionally carried out in the presence



t hereof. Phosphodi esterase 4 inhibitors are thought to
be useful in the treatnent and/or prophylaxis of a

wa a00509035Df di seases / conditions, especially PCI/EP2005/003038
i nfl ammat ory and/or allergic-di’seases, in manmal s such
as humans, for exanple: asthma, chronic obstructive
pul nonary di sease (COPD) (e.g. chronic bronchitis
aﬁHIREAemﬁlmrs@ﬁagtomHtl@ml&erzﬂ@nWm wndex heatingite g3.i68;100°C (e.g. ca. 80-
abiCey @ir exdripleifbd shoutl 6-68 Bowas:conj unctivitis, vernal
conjunctivitis, eosinophilic gramtksklu psori asi s,
rheumatoid arthritis, septic shock | cerative
colitis, Crohn' s(gls%ﬂse reperfu3|J:fIi}H f the
nyocardlun1and brii nJ| chroni c gl onerul one hr| is,
endot oxi ¢ sh NRESpiratory di
mul tiple sclNro i's, cognltrve—rﬂpa|rMpnt|(e g. in a
neur ol ogi cal 7der such as Al zhei miF’ N |sease)
depr essi on r pain (e.g. inflammtory pain).
U cerative colitiW)and/ or Crohn's di seasdxiare
collectively often referred to as inflannatory bowel

sease., I n the tnent a d/ or ax )

5 AuERaRSaortymin SO PaiosRl aleald SRR R SR esmaffipe s-ester,
edmpennsl (G¥b); illistreied apenenpsayiy thei comssrondmerpyarbastinseid.
rheumatoid arthritis, allergic rhinitis, psoriasis or
atopic dermatitis in a mammal (e.qg. hunan) Mor e

ef er abl. 8 the tre nt and/ or axis is

PSR teatips tisreiBiedoprabid el SL Pk PR bg g TpRougd of

10 frormaute) (D), Mduceh isrferfreyla Ay, ortarselt thesenfrent and/ or

prophylaxis is of atopic defatitis in a mammal such
as a human or pig, prefeddbly ®n a human, in
particular in a human aged 2 1jjyears or less, e.g. 18
years or |ess. For t/ n N@prrophylaX|s of
atopic dermatitis iN a ext er nal pi cal
adm nistration to th 2t he conpound of
formula (1) or a pharmaceltically acceptable salt
thereof (e.g. topigdl administration to the skin e, g.

to skin afidgie%_by the atopic dernat|t|@%
phevein R B2, Rb R audR are ag defhed Ry them A PRIRPISiRg :
atopic dermatitis, inhaled adm nistration is usually

tcoﬁ\s»erﬁega @omﬁélrlgmf%%ﬁﬁﬁbhﬁﬂo%n aﬁﬁ%tafﬁd?nﬁyg?g o Bl (1)
15 ?FP? |d36g?§§§nﬁws gﬁ%ﬁ%iEEYHﬁ%p%q whi ch general |y

occurs in the conteﬂR of sensitization to epﬂfronnental
al | ergens and/ or ich® s general | y accdmipani é2

el evat ed serun1|g level s; and (2) an "no -allrrglc
(intrinsic)" atomme der mat i t/s—grt Al TyxWi t h
little or nN det cta l e sen3|t|zathbn 3 general ly
W th nor nal qw | gE | evel s ﬁ‘ 0 al .,
J. Allergy CVln I'Mmuno 2003, 112,/ 252- 62 nd T.C

Roos et al.R' Dru %§ 2004 64(23), @b39-2666, see e.qg.
pages 2640-2641)) The compound of formu(l) (1) or the

m hil¢ flabiin e aptBRldR ofipblind Bpfoﬁﬁﬁlamn wlt}%ﬁélﬁme of
Q%s %Nﬁ

reat ment and/ or prophylaxis of allergic
aPopi ¢ dermatitis and/or nonallergic

20  (b) reacting a compound of formula (VIIA) :
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(intrinsic) atopic dermatitis in a manmal (e.g. human
or pig, preferably human). "External topical”

w@diwsn9se2 at i on means topi cal adm ni strati on tPCEEP2005/003038

external body part (i.e. excludfng, for exanple, the
lung or nmouth, but including the lips), preferably
excl udi ng the eye. "External ical" adm nistration
preferably is topical adm ni ation to the skin, for
exanple to the skin of an ar hand, ue , foot, head
(e.g. face), neck and/

aNRiRRal such as a

human. Ext er nal topici& admi ni sfration can for exanple

be to those parts of a h{/ tn affected by or
susceptible to atopic rmatitis. For the use of PDE4
inhibitors in atopic dé@rmatitis, see for exanple: -

J.M Hanifin et al., "Type énﬁgosphodiesterase

i nhi bitors have clinical andg’ vitro antiinflammatory
erheseindial s aelgpriee, Geamige ior iastine ajom (spB g6 2 baping eiem or preferably
O0oridelat¢rh),, 51-56; which reports reductions of

i ?qga r B | Lccdermatitis patients

t‘?lfgg e sﬂf&t%%@n%d{%ﬁ%ﬁ% (0. 5% oi nt ment

twice daily topical application); - CEM Giffiths

qt) Rheting HRediasdiind @ fEAMPAC0SR1MA salt tHehdd i3/ ehyfrochloride salt thereof):

phosphodi esterase i nhibitor cipanfylline cream cream
vehi cl e and hydrocortisone _17-butyrate cream for the
treatnment of atopic derhhati©)jis", Br. J. Dernatol

2002, 147(2), 299-307, i C r%ports that cipanfylline

(0.15% creamis significantl y'noye effective than
vehi cl e, but significantly. k;ve t han
dam

hydrocorti sone 17-butyramé (Ip- 1 c in the
treatment of atopic dernmal ~patients; - T.C. Roos
et al., "Recent advances /n treatnent strategies for

atopic dermatitis", Drugs, 2004, 64(23), 2639-2666

(see e.g. page 2657 and refs.®01-209 therein); -

Aviti Dotearfoymin@ueagent cafithle obeorvesting thi @pipdrROy1)ad(idd group in the
‘é}@(ﬁfg?)tﬁﬁd 6i§f;]oi9r-nu§1|qg) gns;to ﬁf@%m%gagg%r?lﬂﬁﬁ:d%ﬁdﬁ}l_] %‘nino group;

8 5 Bl of Do B 55l gy &% ring s chpop i o fgfuta ) into o
el dresend e @iphaanacautiqally apespiableerlithgiedds. For the use

of the PDE4 inhibitors SB 207499 (cilom |l ast) and AW

]I%é%és_ehﬂnv&ﬁﬁ)% ARdrbwaak (é)rhem@tlhb(ﬂ)ﬂéﬁp%rﬂl%% I@famacePtically

SSE L keSS W PR gl ] gt oy e pomound o

BeramHa g lor 2 sglptherepé intq thgresiradipharppyeyti¢akliiapeapéable sattdhereof.
t hought to be effective in the treatnment of COPD. For

%"fg{%tﬂ%ﬁﬁng i%?&l@ﬁglaéfogé’é)glafs’ %@gﬁ? 0%30!1‘%?1%1 n(%i%%%s_aﬁ tkeof, prepared
ErPeRp %?8‘1’85’3, b1, 5: 432-438; HJ.Dyke et al.,
Expert Opinion on Investigational Drugs, January 2002,

1d ¢dhpodndl Iisalile inheRbdveatyntbtic plodessentn Pyl Mawap bl &Rliety may be
e sigBfchain or branched. Alkyl groups, for example Cj_galkyl or Cj_galkyl or

Cj-4alkyl or Cy_3alkyl or Cq_palkyl, which may be employed include C1._galkyl or
C1-4alkyl or Cq_3alkyl or Cj_palkyl such as methyl, ethyl, n-propyl, n-butyl, n-pentyl, or
n-hexyl or any branched isomers thereof such as isopropyl, t-butyl, sec-butyl, isobutyl, 3-
methylbutan-2-yl, 2-ethylbutan-1-yl, or the like.

A corresponding meaning is intended for "alkoxy", "alkylene", and like terms derived
from alkyl. For example, "alkoxy" such as C1.galkoxy or C;_galkoxy or Cq._palkoxy
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2002, 8(14), 1255-1296; A M Doherty, Current Opinion
Chem Biol, 1999, 3(4), 466- 473; A M Vignola,

woeepiop@sory Medi ci ne, 2004, 98, 495-503; D. SPCTEP2005/003038

Drugs, 2003, 63(23), 2575- 25949 -and references cited

in the aforenenti oned publications; and G Krishna et

al ., Expert | nion on_lnvestigati. onal Drugs, 2004,

w{g@ s mﬁ%@xz{# Ve Bropy 19y ad| oxyslsTivatnigs Qéﬁw@ﬂ@l& listegl above.
oA ysueh Bs (Gresalkyljulfonybinpgas mathylshiforyl (methancsulfonyl),

Shhahl&sA, Mdtﬁér?déﬁx@i)f%gﬂ thb 2 s Rhed G!I%VEWI"CAQI( &lifohyloxy"

RSP A R SRy KB fplSoyiony)

@hamﬂ@lllfomqy er 358, 265' 270) and appears to have
antiinflammatory effects in COPD patients (E Ganble et

‘#luoroﬂ%‘ "‘lnclﬁ%?e?ﬂt'll( ofdulpk wifh@n€, R thre P43, )5936& more fluorine

%g)gtl Of81,?9xa 0419 roa oiali? po,fiiu)gfg E ﬁ é)c%ﬁl kgl such as

pomlrdemebyb dlfbmr«anethylAmﬂubrormethph pentghioroetigdy ,’Q2M§itdiﬂ,uoroethyl
@IRCHoLE 2, 2-AdlBrdettiys (CHED CH) Fhe-fRbestliyh (CHYRGH,-), etc.

. 0 4N FEV1
B R IO BEE e oD 0o,

tgl@yoroxmgqe%peraﬁ@uqreﬁhomn@@Oﬂmpme xy,d@wrp@e@pmfstc
"dhearaelkelsnidenyl' bsuch e Caraibwredkydsul@nyk insfdedst r uct i on

tgl'fﬁofo%éiﬁ‘d'arllfémlfo ?;g %Eg@glﬁlggmpg{éﬂ%nﬁge?@ySeggg( ° 95 ¢

PDE4 inhibitors are thought to be effective in the

4 halogs Alonbf halet rgsenbingFomperndy means afiwpene, cbiagigs, bromine or
ibdine aRG0 0'fub8("2Jchld®3-"Bikidgo"r "tedat)giregartidular cBlors,eimdmo or iodo.
Qpi nion in Chem cal Biol ogy, 2001, 5: 432-438; HJ. Dyke

Vﬁiﬁaeﬁ‘ he sp%gge(&oil Af tﬂ% a%gm gﬁ@ﬁ%%ﬁ% '"6’@1%9' bi4%Buchedt to atom or

rpﬂlg];y olety, 1@(: yipondedie atfgg@mety B usually by
Nes Déh@pva,lentmnd ent doqmlﬁ covalahbomd, Bndbxcldd9 9\ b8agindirectly
dAfabheddé B vidbne Bardoesintdialetiate dieMt/Bilbteties [ &l @xEh8EONLT-B); unless

%% D08 Froa PR ot tﬁéﬂanoﬁﬁgge%@%%}ﬁ}%ﬁﬁ&%t ed in the

orement | oned pu I cation itors are
t hought to be effective in the treatment of allergic
rhinitis (e.g. see B M Schmdt et al., . Alergy &
MeilitalCades | mrunol ogy, 108(4), 2001, 530-536). PDE4
inhibitors are thought to be effective in the

reatnent of.rheunmatoid arthriti.s
ipopat Py Mg oo kg of A OB Prammpcically
acpepsaitle splt thereaf fobugges anjastive therapeotd; subsigage inh-m@nmal such as a
HonBial Mhidfcoipodthd or @Wc&ﬁ Bt féPhiaé Re tlehight Qﬁﬁélﬁﬁ phPZs of any

ﬂeAﬂl’s ﬁco% ggns g?%&y 15 rténcegﬁt%ﬂfl/or
nrﬂp %% egma )and/ Jerif ﬂfssm%m@gw 5uelhs a human; or

esg Joeesean) thedrdatmem gndionprpebylexip pb pegnitivesmpaidmets depression in a
hahngl &fches hihifah)) ahlfer &bt foBide M8fa fhdkpholiRsiKEIRBYE (BDE4)
1f’i‘llnblt01I n‘q"h@ﬁpyl" m§§ Bicl@equeatrg&{t) Qnd/g’r8}gr$?3hy1%gs

The compound or salt can for example be for use in the treatment and/or prophylaxis of
an inflammatory and/or allergic skin disease, such as atopic dermatitis or psoriasis, in a
mammal such as a human.

Also provided is the use of a compound of formula (I) or a pharmaceutically acceptable
salt thereof in the manufacture of a medicament (e.g. pharmaceutical composition) for the
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30).In the invention, the treatnent and/or prophyl axis
can be of cognitive inpairnent e.g. cognitive

WO paiopesent i n a neurol ogi cal di sorder such asPCT/EP2005/003038

Al zhei nmer' s di sease. For exanﬁﬁe: the treatnent and/or
prophyl axi s can conprise cognitive enhancenent e.g. in

a neurol ogi cal disaorder. See for exanple: H.T.Zhang et
Heatmegt am%garcwe phyre o5 s the diseass 0‘%5’“‘1415’@% dgscriBadihegein in a
finana shielu pop hypoieapb gr foadel tegimer? @D pr @BPRY1axid 8Bardlammatory

3R o al1dEgR Bselle i@l a mark ARAARA s 4 huﬁtﬂﬁ‘rdf%cg) lror thd 88ment and/or
rol Ipran1 ave

bt e PRt PR ok RS T dpdrghip 2 o
(e.g. J . Zhu et al., CNSDrug Reviews, 2001, 7(4),
M@B&ded}l@ﬂi&ﬂbﬂ of E?ém{eht £0pd/ i pwp}@ﬂwdlsmff@tﬁtyiog #d digakes /

DX tE8ons2di e%(ﬁaem al g. amethod of
gt 5 ormgP %fﬂao 3'2%% o fﬁ@? %Sﬁ%i?oﬁm
Bepairmenton d@z@@zmorrz@(s@)lammla(% eumanhmneei thereadl, witeh method
Q&hplhm allmigisterin®fd s ma2idl,(e.2( Amand4- tﬁéﬁpeuﬁaﬁﬂy effective amount

;F&h bt ormg ReRn 8 ﬂ&%ﬁh{e‘i‘in@&’ Br 9&&@@5{ ac%re%table salt

I Sease erative
thserodr Crohn s di sease), see K H Banner and
M A. Trevet hi ck, Trends Pharmacol. Scl, August 2004,

?ﬁ&%}mdé;%@raéé@mmﬁar@eqmd alo HANRRF L e %%auﬁeﬂyarﬁﬁorof

n|stration an dosin or use I n nediclne
PIORBBigNts o e verpt ofidiseazes ) P@sdéwmr erperieibomilpmmeatry and/pr allergic

aideises, St ef=@fn&ls s@chRRAUFRGS, Ubi SRmpIe MNRAHh, 'c%mcﬂb@tructlve
resent inven erefore provi
WBREA ST HEOBR) ek BoRthiBh fudithsthati el atopic

danpoitindirtfarfagliergm rbin)tls;) allagishanfmctéitis, vatnal/conjunctivitis,

%&%ﬁ@ .ﬁq‘ Hﬂ t&%h@ﬁ% g%lgne@&ﬁ athrifl®'s J'c shock, ulcerative colitis,
| Ca accep carriers a

E (5i dispase, r quyuwamaee‘eﬁth@:myoe@ﬁw@mdi hmncdwome f or

g'l%ﬁiehﬂoﬁé'tﬁhritﬁrs ealdbBRtc shoek, Qul E&pﬁytbﬁwﬁr&& sﬁﬁl}‘mﬁé nil8ple

ndi.ti ons. descrlbed erein, art|cul r o i C
%F FREE POBEIVE TP HERAY (G- 8B “aFé‘r%l ﬂ&ﬂél}for‘%‘i &4q We‘ﬂ?‘?%lﬁef s
dikese) ﬂelvnem ar peinijed. nflapnepay pang) aUesutive celitis ahalor Crohn's

SRROSIL LORARNPLAS] AR COTPRIAN O S0 Bl 25

erern ar maceu accep Y
t hereof, and one or nore pharnaceutlcally accept abl e
BEathé trefitsncal ddor @¥phRhdR the inflagmiEdrh add/eO MM tis idikgase is preferably

Efkéhlg%bgt?@ctﬁlg ?;Hﬁﬂ&ﬂrypﬁ %le prb? atsﬁx?n H‘%}Jﬂfato@ﬁﬁhntls allergic

xg‘),l(l%{lg? péﬁ]?ltgsllsc e?rhaégl?lﬁ é@‘ﬁ’far tills 1, g}agg‘rgp & . More preferably, the
érdmmaicandtar padphybaxpois iof COP L mepraasischr ta;opgaqlanmaetummdt. mremal (e.g.
e@amgunds of formula (1) and/or the pharmaceutica
conposition may be adninistered for exanple, by

i ap B he Grutreanisle gt °sﬂé%ragpare”§5£tﬁ%wwmmal
mchmagéﬂun@amr i prederipbly.in a human, in particular in a human aged 21 years or
less, e.g. 18 years or less. For treatment and/or prophylaxis of atopic dermatitis in a
mammal, external topical administration to the mammal of the compound of formula (I)
or a pharmaceutically acceptable salt thereof (e.g. topical administration to the skin e,g. to
skin affected by the atopic dermatitis) is preferably used. For treatment and/or
prophylaxis of atopic dermatitis, inhaled administration is usually not suitable.

“Atopic dermatitis” has been proposed to include two general sub-classes: (1) an “allergic
(extrinsic)” type of atopic dermatitis which generally occurs in the context of
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Accordingly, the pharmaceutical conposition can be
suitable for (e.g. adapted for) external topical (e.g.

wa@Réos/09wpt cal ), parenteral (e.g. intravenous, PCT/EP2005/003038

subcut aneous, or intramuscul ar$l-inhal ed or nasal

adm ni stration. The pharmaceutical conposition is

preferably suitable for i nhal ed adm nj stration or nore
sersidsatignio prvicapmentl allergensegndégr vdich 18 grraplly eccgmpapé by
tebyyiated|spruadighnliesels zanddB) are*ign-dllergic (mrmaic) Stypé ofgogic dermatitis

hapEaLy lvv'i‘thQit@&o@ﬁ@lié’cé@t%l@tsélﬁﬁlz'aﬁéf@Lﬁ@& FeABafdkyi th normal or low

d t.o th |
0BS5GB o
(T §. B@O%eénf Priegs e 0428 éa?rﬂﬁﬁ@tsé‘? @6 RAgas 2@40 244). The

admipoinsd mi%ﬁ)rmmlal(]?) drdhe pllie@ﬁqediﬁultlyally‘lmghhblé Galbhereof can therefore be

E%Ietilg "tx’é@tﬁwh@éﬁcﬁo E}Ef 51%%%19 Te tﬁfﬂél@ alt%)lpg&ﬂ{éﬁﬁs and/or non-
Bl mtpSieT dap d&B’B%tH}S i Mol BBty Rperbly human).

exposure after oral adm nistration of the conpound of
fBxtenlad tdpigal’{ ddniastiadse meﬁnH tapichladnihisBitionab ad elRERI body part

|(?é/ %kclﬁghng by Exe{rﬂigle Ohe 1} IR Hﬁ[u%%otﬁé’ ﬂgyyeg%tg}qeﬁ'ably

é ornu ate In apprOX| mate y [10%
9)1(51 et - (70: 30 PEG20O : vvater ratio)]. The
phar maceuti cal conposition can optionally be in unit

tiBsterifab tapical hadnuimi stratios prefayabity ¢satopical adendAis{rhtéone ‘the{ &jn, for
axdriple s RIsRIrO6f Rehr; BRGN &Y ot %h@@e gas®) aRek ﬁhd)@rr torso of a

?rpa%rgéllré'tul&g Hﬁgﬁﬁﬂaﬁ) OEQtI% X a{%:ﬂ?caf‘ 4& VYh' CL&? gﬁ%og%ﬁnm;e be to those
BP@ aé 3 @tﬁ%@gﬁwr iSHirsPEl F@fhata%lf? dg@yatitis) g

vial, anmpoule or filled syringe for parenteral
FOAIHRILSE 6EPDED ixehiBitors Qﬂﬂbpi@'d@ﬁnﬁltﬁoédétfblo&aﬁfp

SYRP q?ayb\%] etoaﬁ], b 4??]?1609 Bﬂgsbépg%%teﬁpealmgtgr%tﬂa%g cllx}llcéeﬂ and in vitro anti-

acce
G POOB e s gfons: ETIBBY af e gt 19%ed07(1), S1-56;
pucbrreportd refinciions o€ nflagahateryaosndiens in §tbpie d‘erm:itltxs Ipatients treated

eumqtnm BAbiPUPSD BB ZO be, dlﬁﬁﬁ’én@%‘rﬂ'e@ﬂﬂ %d;ﬁ&l f1ca61);

lcbb Ezﬁ/f Iﬁg rﬁl% 7 ? “I%hxim ized ¢ ?Sr?%al%o%f %rtl}r\eeg% ? gfxosplhoéles%rase

Hibitor sineryyliae ersam, preaayvehg rtisong hbutyrate cream for the
troatpesf ¢f abopic derneitishy Br. fJoDmMab,tZsﬂﬂ)ZI W(Z)h@9 307, which reports

aartiphstyiRtd @1 595) dadnt '1§‘Qg1ﬁﬁ9é%ﬁfy§n@1fe e?i‘é&%sthiﬂ PhidS but

g’ Eﬁ ﬁrcg& }pl%éss c ecr' i€ {han‘chg/%{()cgﬁlsg Sﬁf E@ty‘gl? &elg(ﬁ% zﬁnylg t%he: treatment

BfﬁPPﬂﬁﬁF“n"élt’éeHaﬁe@F: a |iquid. Pharmaceuti cal
€ B dyiot iebals “Bacdmbileanter indrchemneraktratogiecdl atopic dermatitis”, Drugs,

@@tm Gu@taﬁ %5912666 @see faagr 57GAal r@f? A0 RG; t he

S SR PR AR 5Ly 40
Hrli lAvke gt gt 4 %werl? @pl'zzzsanafﬂwé Rrygs 2082t s UdB (8- sge p.7 and refs.
Mr?érandlvmoaeqbﬂ&fﬁn)abl y, the pharmaceutical conposition

sl defblifel Ot EXURE MY verORl s, @dm nistration is for
the treatnent and/ or prophyl aX| s of atopic dermatitis
a mamal such as a human. " External topical

Bairhnnse oldbe BREA;ishiuers 207409 &oilomilsst) nhé ARG in mouse
medals ofthetallengic type of dermatitis, see W. Béumer et al., Eur. J. Pharmacol., 2002,

446, 195-200 and W. Baumer et al., J. Pharmacy Pharmacol., 2003, 55, 1107-1114.

PDE4 inhibitors are thought to be effective in the treatment of COPD. For example, see
S.L. Wolda, Emerging Drugs, 2000, 5(3), 309-319; Z. Huang et al., Current Opinion in
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External topical adm nistration can for exanple be to
those parts of the skin affected by or susceptible to

W0 b@sapsease or condition e.g. atopic dernmatit PET/EPI005/003038

particular in a mammal (e.g. héhmn) suffering from or
susceptible to atopic dermatitis. An external -topica

phar maceuti cal conposition, e.qg. skin_topical o
biamHed Girln9aOBDmpast s H-ERNKs el oRitept @oiionn Investigational
Dirngsydatyarn2@iea HEINSTEY |q/ B_amornif bt-dly Creteat Pbarmm?zﬂic’uhDesign,
@oégé@e%wm, 2 lizng,)l:A.m.%m@%ﬁ%ﬁrgw Dby c%em.epwéz 1 9{9@2: 3(4), 466-

A VRS peRie R AT D SRt Ba iy D, 2003
&H1230i o SS3eh ansl rafermises st itk aforemansanest publistyons: and G.
Keilstiha el Bivkr Opthiiom v yivestiddtionilddngs,2004, 13(3), 255-267 (see
QAP 5Y-501 0] M54, 902920 eovBaldgy experiment al

ut 1s not usually desirable for use in
humans. hi the external -topjcal pharmaceutical )
Toap &4 inbibitor citorgilash pAnflat meaitl Song emallyitwice saili epeatsito improve
mt:@j? cﬂpﬂrgﬂir& VO RO ;}t,sdi(EE,Vl) ih&:@l&frpammrﬂs' m.lng@chl}\tb@ e(dl), The
Bhné ei](g A JTBGRUI4 )yarﬁpé;p‘g)%rg RavednhintinGRdr '9§fects in COPD
suitab resent in 0.05%t0.10% er ap| .19
S LGB ER S by o Tt 8ok CarF Y onb A, on
dlowilass, Bonlse RyD. Boulsr etals %heyt, 2WBuvol2 | ZhSupplet, prgPS (abstract)
%&{fﬁ &atijeston ?:E/alt,%%a @?3 Relisir. gfritﬂb’@k&flf@d.,@(@l)m, g3, ﬁ@g%bstract).

e PHE4GRABYS o'ﬂ?nﬂ'li é%op A Ho SHYGy SRa1 I v&H%h‘i’ 1 rin COPD
the conpo 0 r r_t romce cal | .
RACSt (35 B-Js binvarite 6 a7§ 28?8&- ‘%ﬁaf 71 % an)refs 49-50 therein).
particl e-size-reduced form for exanple obtained or
OOiFa) Radited ohﬁraﬂieﬁ&%ﬁﬂfeip@ékenmﬁiﬁﬂtaw dRiruéth E@%aPiBhic

! i 0 [ f
grg.ﬁlaﬂﬁl‘é&%%?ﬁaﬁ?@%gﬁléi?éf%a S5 S P BPehE AR, 2006503, 309-
fcal) adm nistration. See the Particle size
reduction sub-section below, within the Inhal able
PO#ATREBHbs Giad tlh@?gmm bt legBstiveas tearoatth€it oMB§tBme €4 Al des -

; [¥ ~S .
SRS @ﬁ% 1 A ST LAED f PO LR, Kl Opinion i
glg,er(zggl gﬁ)lc@gpgg L, %ﬂ@—g@wrlﬁyke(qt )2 @8 %nzgn ©g Investigational
Diegd, $auaty 200201 1 he -tBnPdRumdovifret BB rdrit iPhadidcatfiiaud Design,
U4, ism)pfzsgshi 2@6%@.%&@@ ChrroM cn}}ixiom:kf%bp @‘201}99?9:} BLH, 466-

: ague ne
Tty a2 =Bl BRASRN GG BEBE ST B
rgfprgnees sited iy thy afqum%ﬁlqrwé PUPRGRUANt ure with the aid

of centrifugation, and then (iv) nmeasuring the
@??Q?Féitbﬁﬁﬂs%% ftagugﬁtﬁo @g SEBdMRGN qgg&gtméhot lop aﬂagilc rhinitis (¢.g. see
BN SRl £ 2R A PRy A a o0 AR08, {EFHsd)
results fromthis prelimnary screen (about 60

P EAdghibiters afe ihonginuate effyctivelih jheaptaent bbrieuggedd arthritis and
ﬁfﬁ?gﬁg@ Eélé(rg%ig §é gt 8 ﬁppﬁgﬁé Qﬁalr? gxf;é}f @wn%r’é r%r)e bigbﬂaz’gﬁ%@al Drugs,
Tephit ey LU0 R o b C Bant AE R G as PGy D, 2002,
8hé).daapdydier and AdiReherty) Culrgy Qnivion (dismpRind) 1999, 3(4), 466-473;
dnidotedidrendes chal/m thesel ppgyReations).

PDZE4 inhibitors have been suggested as having analgesic properties and thus being
effective in the treatment of pain (A.Kumar et al., Indian J. Exp. Biol., 2000, 38(1), 26-
30).
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(calcul ated I og of the octanol/water partition

coeficient (P)) of approximately 2.5, suggesting
woasnai3s2 | i pophilicity. The corrpound of f or muP@r/EP3005/003038

(as the free base) is believed3to have a nmeasured | ogD

(D = distribution coefficient, wherein log Dis

generally log P corrected for ionization) of

Taphe owvienterelte Beatmant gy or prophylaaipadan bs 0f gegnitivegmpoitesnt c.g.

éoﬁﬂﬁ% mﬂn’eﬁ’toiﬂll' ﬂe'ufdlg Q‘ica?%éépdér sgdigh RABHLRErs disease. For

trati on-enhanci ng agents: An external -topica

@wm@émrwérapnm%mnha XISeC2F COBMRTIS? PREMENE cBhangament e.g. in a
ﬁaulrolbgmmhwrd&r wf&rex\éﬂipw -BLT- Zhdng(éf glatn: Peyabsiahyology, June

AR e, 201 R e i o o B o e and T
Egrwardtal.(Jgpaaesd.h é’hsa}zacoﬂ heasof5(3T,1Ry5-81.
ski n- penet ratl onenhanci ng and/ or sol ubili sing- agent

Iﬁﬁ]a £ orgf c@?asbrgh bR %@}%ﬁéoo' dl & g%léle{l (‘ia’epges\éan?
Itramry% P oghu ﬁ*a?éra L&?d@rvle@és Q(B, (@:L%&@ﬁ,&&ﬂ'l)onneﬂ Expert
Obion, orpimetseigalibyaliiogy, 2606, 9By 621 -62ThmdSbTLbhdngwesl.,

ﬁagfp_gfycﬁ ;z'anasag bc@&eﬁﬁb@n@m sS4t afal Y MO8 dHREN and HL.-T.

féeﬁde%’Emffcg W@? s%?%b? 265 EREA,

@mmp@n@@r@myﬂwﬁh ¢e¥:-3%nd/ or is suitably present
in 0.5%to 50% preferably 5%to 50% nore preferably

17]%3% ﬂﬂff’lglﬁbn ﬁ%é bden /Eetsférd?éleﬂl@ﬁl et bEinfiRy ai’o‘?ﬁibw&%lsease (e.g.

Bgattlvez%@g{ls aB&(J) feaf oSo8 rln]glb?p%( Wrevﬁ%ck Trends

Bhdrmapeh Stir, dtugost %}ﬂ"la?aﬂé} 436-4B6r del i very of the

conpound of formula (1) or salt thereof ("active

agent"” or "drug") through the skin. Solubilization of

t he dru also hel The sol uhi l.i si ng and/ or .

RiarmaseRticr sompes BipRsniontis ol gamuitnBap-adiasing (o)

be safe and/or tolerable, (b) have as |ow a potenti al
Fdiuss ki Medlichne] BRGPnPSURDSISIatlof tiRqsiet @R tntivntiNsitiabyg

ﬁﬂqiﬁ{ste%%&s'rsvae%ﬁa%ac et dofb@fognhancer, and (c) be

conpat | e active phar maceuti cal ingredient.

Note that the agent preferably functions both as a

Elst nrpsent mVﬁ@U%(%ﬁtef%Fﬁ drevidgsiin 2 faHest RsRachh PRARmAgrELipg) composition
agerisingSucdnapduadtod -forfmled) er apharinapiutiahllypiaeptade sli thateof and

SRROSIE pARrm R cbticall’) aBtdptabR VarMrs 8Rd/8F éxcipient@t er cream
or water-i n oi I cream preferably includes a

surfactant (e.g. as an errulflfler for ex

I@Wﬁ@w&lﬁ%}wgmoel&pp & bt foE giroithe Freﬂgleﬂ%f\%% pEqRYlgics of any
afshe cpititses . deFdribet] dierein, s pirticulanatopio deamatitis &ma fnammal such as a
el e be 0.3%to 20% e.g. 0.5%to 15%or 0.5%to
12% or 0.5%to 10%or 1% to 12%or 3%to 10% by

ht of he COo. osit'og&& .. The surfac% can
e Al LRSS IRFEnG f PEERF e ARG Ss gon
qeaipyisig a @r@oum@f yormatand), ap bergin defpeilyaaphampagestglly
dckyptalslt bt thetwolf, @md gneloy awyd pleetyteutichiBr acoeptiié yaxiyls and/or
SRAGH, 1B ﬁ%fh))d Q@m%nsﬂﬂg SSeMk 18 ccﬁ)nﬁ)ﬁhﬁ @r geg%oviﬁ‘ We dfie Br more
péam%ceuflcﬁl acc?ptsbl'ig %I‘nflésaa%%‘i‘ e 168’[sabm'It 8% wWw,

The invention also provides a pharmaceutical composition prepared by said method.
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Arlacel 165 (tm) (e.g. present at 0.5%to 10% w w,
e.g. about 2% ww), sorbitan nonostearate (e.g. Span
W®0os9352 (e. g. present at 0.05%to 10% wW w, ePQI/ERIDO£003038

1% w w), cetyl alcohol and/or-Z%tearyl alcohol (e.g.
wherein the total of any cetyl al cohol and any stearyl
al cohol present is 0.1%to 15%ww, e. 1%to 10% w w
Bl borapouds of fargmia(Dhaukier thomhimaceuiival comosiiio sty
fidthipkssdred, (fSDRanfpde, by quteessinbdpiail (6.g3%in wpRUM)npareigerah(eas
1?1*&‘39&011@ ¥b¥ltanddak Yo ttarb RaaY), iflat@lor h8de %rﬁﬁllﬂz)craﬁ@t{‘

.g. be polyoxyl 2 stearyl ethér (steareth 2

oI yoxyI 2 1 stearyl ether (steareth 2 ?)

w8kt qﬂh@gngqguggql(gﬁg}pog‘qgn ﬁgggq finiadble for (e g. adapted for)

eeotemahtaprcab@g: akinpbicaty pecdnitaral (e@ompsértoussubsitaneous, or

1ﬁﬁlaﬂﬁ1b&ﬂ finkd16d 61%‘8@.91%@1‘3&5@6@11" 1 Iﬂiahn&feuﬁaﬁ composmon is

Ppljg%r %ﬁg )kaz{bq@%od‘gﬂﬁem sﬁ“at? g?geragfyq§ @%ﬁﬁb?e for external

t@HE’ﬁ ISRICRBER H‘ﬁ%ra@f’na ‘i"lg ESR/B@‘W&'PélrsquF Bra %%I aled
aglsipfstratiom inyblveh éopiepdmidstoation o therlwegag. bytaceesol o dypowder
dompsaition. 5% W w i n DVSQ acetone (1:1). DMSO- contai ni ng
sol utions, often being capable of ~high skin

etration, are ntal pre.clinical
RERchadhe Sivor PRt byl ol on 5L HobebF Mk e Pl et SRy, orel
admms@m@yn tatvé peaseiilnReght fie ke a@!;eierg@sﬁ fogts| of aglginigiesionn This is
Husamdes withott iaenpmpite bt bourel loy thad dypa, predmminatyitéstsappear to indicate a

1831 dy_Rkie e@d&hf@iﬁe% ofH] gd&[rﬁﬁfﬁloﬁ%@ %e@ohmp@ﬁfﬁ@ﬁ fortﬁ\ﬁ‘la (@) (“free
s el Lo e al B TGS Gl e oRs Lo oe 90 oo,
e

vxh%pafﬁmv eddﬂlr?tpﬁﬂﬁmwlwg‘%@w engd 970 E52aY feg (70539 PEG200
:phatseratio)] y oi nt ment base). The oil phase (ointnment
base) typl cally conprises an oil and/or a fat,

’ﬂ&eeég_‘ ; ea 1%& r?% oﬁtcgﬁlﬁ% 1@1&'112%@'11? $iPlose form. The unit dose form

era

er?r : qun?})g 581&: g‘t s S0 n%pegrcogtammg a
drb/rp@maler mhlalabmna@emlﬁﬂl |cgmpa$1at>m (- aaaéwabtaf ofi géch are usually
dibposed adsidy d suitabledhisdativn desied);db) @viab knipbhle e filledsh/ringe for

Iﬁﬂ%tleﬂa? Q&&InlsTﬁﬁoﬂ\’@' t €orﬁ191f1§1n @E@ﬁlﬁbﬂ"oﬂ én‘é‘loﬁ%tf R Rhp¥hnd or

pg‘t%?}ﬁ?eé&)caléleﬁccg}%tgblg gaé EE ra wfatﬁ)ée cal;‘%n? stic }é%ga[tn aggg%lec V\}'ner ore.g.
omtqlgmgraala@ hilised 3 nt Hjapp?ﬁ;uggﬁl pgm@gasd@qp (the,vial or ampoule can

gpeionk iyl bamahnifpltune usingya plownfillwhaltpeoeed)t orda)y @éskipreferred) a tablet

dr®aPsul® fdr JPRHdaGRistehtidne, %Vﬁbf b sdmbEGtration to a human.
M cr ocryst alline wax or beeswax or beeswax substitute

as an.oil / fat in th i ase. . .. .. .
Aftarlives Sompoulin sandan eyomb At HbHE Higinistiation of varying
agnowity pf cappdsitona d@smﬁldiwhwm, sugh aglp sprickdablecgtspragable external
t6plehl esnpcsituncyh ady tieainabie ointiens gl] orpaliquid.at e,

di i sopropyl adi pate, isocetyl stearate, isostearyl
| sost ear at e decyl ol eate, butyl stearate,
- et hyl hex pal mtate, praopylene glycol diester of
Pciatrawmzutfcg tf@ﬂ%(@rtd%w Swa@iemr%é&r'gé?%ccaﬁ dmpirgsipagion
hexan0| c acid with a blend of cetyl or stearyl
SRS cdicl cokipRWRon 1 Hedddeion G\ feE’@be &lﬁtaﬁ&qgr (elt. adapted

ffbg) (:ﬁ)(c@éljnalpcgﬁl % éﬁl};ﬁin ‘P&Hqéebfactﬁmﬁfs af%rrc' 9%}‘539( @g tb %%a?nmal such as a

Fed?‘} € aéwa{:%m @ngpflltlgg sy 1?01é axternal topical

admlnlstratmn is for the treatment and/or prophylaxis of atopic dermatitis in a mammal
such as a human.
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The oil phase (oily ointnment base) can for exanple be
present at 25 to 85% ww (e.g. 50 to 80% ww in an
w@RovsH0enss2 (e. g. emul si on or honobgeneous si ngl ePEITEBH)3F/003038
at 25 to 85% ww (e.g. 35 to-20%wWw in an
water-in-oil cream(e.g. enulsion), or at 8 to 55% ww
(e.g. 10 to 45% ww) inh an water-in-oil cream(e.g
“Entitropldapicalmdanpisariyors 1ﬁﬂgféqusabomu@d@éﬁiq apsgical uses > section.
Bxémiahapidabpdsiaistiation o@c i bk aaple bonpimst pats ofsh@skin affected by

o?'sgtsﬁﬁBleQQWdééag%gre ccintdgron %‘% 19d§{engﬁﬁ§ 'Ih'i)gl;t]it(:h%r ff a mammal
(% W&“e%ﬂ)f%llﬁﬁ%‘é’ St isGepyiply t@&% Et %to 1.5%

ww; - an oil phase (oily oint msnt base) present at

A& temaB 8 val pham 289 dabe@iosition, oig. S¥dpicaBpBarmavéeutical
c@ﬁﬁfos R26A T nfor E;Eh%ﬁlb be BR 6ﬁﬁm€ﬂna CRARY (SRR 8L- 1n-water or water-

iR Haf}% atn!honaF Faelsc:%ﬁqgo%ttloé usuglbhan er\r%l\é'io% aﬁ?aﬂﬁ ous7gl cglga '

m ner a

r%ler%nm PlgRy Tgﬁahwwt@ﬁl ‘§°nﬁ?°é§l=§’|‘?t°aﬁta ternafyy bbquQr
cenimiag sdlowiom suchods w INYIS O/amstrme splution er BMI Qtatertsslution (DMSO =
d(xﬁeth(il pafoxadey] a BVESOXbnRINGS JolicdS@Rbeiuled Rk 8kpdtimdhtd Ynimal

tés?s K t/‘isViI{OWuQIaklgl Bl iPabtO P Wi Pﬁﬂ:ﬁa gone or nore agents

act’ing as a skrn-penetration enhancer (preferably

acting as both a soI ubi |'i ser and skin-penetration
I thraerdenmalaiopicel plrepesuiisilycompesidiohi .l 6.8 ag @gtimast or an oil-in-water
ophepstHandl gnymeltonpthesenipoiud dOloahuRl(T)br H%6 prarhedhmé iy

éé‘iﬁ‘atﬁé saﬁf)/ﬂlteféoﬁg%h%w %Ees&@lh@ G}SG/?/ ‘id"’l W Egﬁl@%ra‘bl 0. 1% to 5%, more

of G AT vaf%‘sreaﬁfy RIS
osgRrefesebly @ﬁfo {1584 (FranabetH . 2% )5 B AL 10§ thsrremgesition (w/w).
nore preservatives, e.g. present in total at 0.01 to

I ¥ioptiSihe BB dithedb tﬁ@c&ﬁ@dﬁﬁlﬂ/oﬁf @orﬁlulaﬂﬁ bythe Eﬁﬁ%@eu’ucally

a@d’e‘f)zgdg% thg%eg a\[ﬂz:pgt]? QHWI)WB@HQ( éefrtl@lre %&%—r@&fc@ T’&n? rferse%g}nple
0

0 W(’:Wﬁjd?r tq:I 1<aﬁg1§%mona 11§-¢AR tegigtpgg or use 1n a

pharmaareutical @@mp@qgtlmﬁalab;t foe(e. hdaserk foeberdersalitgpieal (e.g. skin

tqpiesipadriioniadon. Bec tePaiddodiardtctih subgeal@elow, within the

TE%EAmL gﬁéﬁﬂ&béﬁtﬁﬁﬁ onT YRR tss&c‘ﬁ'&gr fé’"d“&ﬁ‘il si ng

propyl ene glycol or “another hy I c solubiliser

and penet rati on enhancer, the oil phase (oily ointnment
Agysays sohebiityn A PESHRINALY SEISER aimsdaeainate goughdy the aqueous solubility
ohgaimppimdsiby (sodruipipro:sarateasuthmaye (1) atdating e chadeevl sOktign of the

c&hﬁ@ﬁﬂl@ﬁﬂﬂmw Qhiy GiQfn3l a%d?ﬁoﬁmﬁﬁ)Dm%olﬁﬁ% by mixing about 19

pfrrtgJ g% ] ons 9&% ;Qbu% pﬂ{)1 {e b%'ﬂ%red' s?iﬂne @%rﬂg\ tter with 1 part by
g © 6% 10 OB b 5Figae e TaFrERe Byth theeaid of
CWﬂﬁ@gﬁlﬁbh,i amd;fh%rs(evxree@unpg t‘h@;ﬂbemﬁx@tlyx@ of the disselived crgmpound in
theheHehteaN A 1tBbh gPSASEDRMIO {dbbat SRy PANGER) i pESRRiRthes solubility
sctESy eﬁﬁrateThﬁle hyRORRE s Iﬂ‘gl?rﬁﬁlaﬁa&reen (about 60 micrograms of
compound (I) / ml) appear to suggest generally that the compound of formula (I) (in the
“free base” form) has a generally moderate aqueous solubility at about room temperature.

Lipophilicity: The compound of formula (I) (as the free base) is thought to have a clogP
(calculated log of the octanol/water partition coeficient (P)) of approximately 2.5,
suggesting moderate lipophilicity. The compound of formula (I) (as the free base) is
believed to have a measured logD (D = distribution coefficient, wherein log D is
generally log P corrected for ionization) of approximately 3.4 at pH = 7.4, again
suggesting modest / moderate lipophilicity.
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optionally contain a penetration enhancer such as

propyl ene glycol, and optionally sonme or all of the
wa@orsposd2 of forrmula (1) or salt thereof. The PCT/Epivasen3os3s

can optionally contain a surf&t-ant. Tenperatures of

bot h phases are mai ntained at el evated tenperatures,

such as about 55-9Q0C or preferably from above 70 to

90 0C, the oil phase tenperature being sufficiently

Suvlghlifieg gndior okinalsoareatidh-enha0ind Gpents Aalekterd-tapital

ﬂﬁﬁ%@ceu‘ﬁ@él' BnipekitioR) r@% piﬁacﬁﬁtrﬂeﬁt soges- I@W@ﬁ?&l@% oMy ak&-in-oil

Q&Ffe?ab‘i'y mc?ud%? e %r 34 B X &9 n-p 1 rflﬁé?%?‘ﬁ}aﬁcer for and/or a

L bk mipolst bbbt 94 st T eation
mbandmgwgldmr solubiisingragsitean fa eabiplede propydan gly@l,gliethylene
dl caamﬂoetl@i SR eU TR A9SCOTAROYY) aill&/o%a}{;ylo@&;%ﬁr abl'y
u
Eflﬂ)@eﬁ@sgﬁg] Bﬂ]g%%{:ga(j)qﬂ ﬁﬁ?ef&?blgtnp M&g}g% z Zl;;]es seo&ublhser
‘Haﬁ SPeLee Oﬁﬁg’t FRIPIERY ]? o upiliser
q@é&tagm-@enefr@ﬁomﬁmeé i§ prigéezabdy bstéacalf@i@ﬂm@pamcbskam pyr,tetranon
eahaientaE i icaitablypRedeaeind). PRty s0ORyY bﬁf@algb/)s%{o 4185 8nore
Iﬁeﬁrabﬁ’}'; ¢580530%, saR cﬁe AXamb] 75/8' fch@/% rrfo‘i’e é%@r%lylabout 10%

oRBAAZ0RLe Qi 1Fs b druddo Wﬁﬁ%@&h g o coe%ﬁgom(wéw

can be a cream e.g. a water-inoil creamor an oil -
Thetskin-peretmatiorCerdanserda forsietiedry e thetvenmponsd 6f famﬂulaf(grbr salt

tRérBMER tBse 28R DO Bk MBBr IR Vh i A0 KB 1Btk @f th@afhg also helps.

Ikh%rkgﬁlbﬁgs\f é%ﬁj sﬂﬁf— n%#]aﬁoﬁ:—gﬁha%lcﬁgcgen S fhou\l],é) J}Hﬁalﬁi (8 P% safe

agdlorialFiep ¥ 2 weq pogptish fars m@n%%qsvbhmmaﬁm with
bengrassaffegtivg sldo penetative pnhanoerp amds@:) be canpatiheletvath the active
pRaeheeaida) indritiemn Note that tielagéift adtelablydful@icak bbihr Rlal solubilising

ag&ﬁaa&{a%rgu ﬁ#%tra&&l@&nﬂaﬁcﬂ?ﬁ%ﬁgam y, in the

Wwat er-in-ol1 cream an ol se and an aqueous phase
have been enulsified to forma wateéer-in-oil cream

Setfarignisn Anexternahiopinel pharmesswical copipositiophag. macémientdr an oil-
ncomESidanoor wateainaeil ereain) priféralslly édiiudes aGurfadt@afe.g. as an
BN 849 Ybr GORIIE rRGhievin %%&ﬁq@a@féﬁ%f Qf)mEerlH&HS%a(/ t®b or more
5%{} %b}a\?jﬂrt t2AF &S rgéﬁ'i{ for 3}@1%}3%% %)%/ gg 56‘9, §-8cgp 0 to 15%
410128 0p P> ke o T V%/toollzrﬁ! e thAQ) bpmeizbhot the
COBPP$1H01B HYLWY \ﬂ?hc sudadeiteai Gomnexamep [of compeisanpé er more of the
f@lhrmngsa prgiymtyll(ﬁ 2pehiiol athendepns. aspet;toxgl C2h%Ypdllyl €50 wihol as
pgfzoﬁg/ie}ﬁ fn %éﬁfyo %t %PL}EI) e e? aﬁr gc%;‘n%f) (?TF Jé"ntf’ 169’ w/w, e.g.
/eg% o iy gl 40D S0, pbaRt &f%"f/ﬁf)alé%wl\wgn%t%feeﬁe g
Aglagelel i r) (2801treseBOSH 0 Y, to 0%, whH et aBGEHR0E whDsdrditRR %
nv&fn%tearaw’(e g0BpaDEE Sk o pleadit St (.05% to HQ%\/@W le. gStaﬁé\ftW% W/w)
c@cghﬁgg @/%Pgteélg}l Lok (@t thglé‘iﬁ ﬁ’le :l.‘gt{f cg chghol %na any

W and
SRR bR 0 0%, P b - 8ol Py 0% éw{ gichas bR 246 to
about 5% w/w), and sodium dodecyl sulphate (SDS) (e.g. present at 0.3% to 2% w/w

such as about 1% w/w). Polyoxyl stearyl ether (steareth) can e.g. be polyoxyl 2 stearyl

ether (steareth 2) or polyoxyl 21 stearyl ether (steareth 21).

DMSO-containing solutions: One possible external-topical pharmaceutical composition
1s a solution of the compound of formula (I) or the pharmaceutically acceptable salt
thereof present at ca. 0.5% to ca. 2.5% w/w in a DMSO-containing solvent such as in
DMSO/acetone or in DMSO/water; for example a solution of the compound or salt
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sol ubi i ser and ski n-penetrati on enhancer and/ or
preferably hydrophilic such as propyl ene glycol)

w@e@som3st n total at 0.5%to 50% w w, such as BOG/EP2068063038

wwor 7%to 30%ww, and - op%ionally one or nore
antioxidants (e.g. butylated hydroxyani sole), e.g.
present in total at 0.001 to 2% w w such as 0.02 to 2%
wesent afrtd- 0.5%pta emd13% védn BIMApYaseions £k L dpMp&lcontaiging
sietomsofien bebh@tapabletfBigh skid penmtratisn e afterOgddd eixperirfiental pre-
XY{ aﬁ ﬁ)r&ulaﬁ%h@)fbnol?sreq{i’ ﬁﬁnﬂfl@ %ﬁmheﬁfthk@}yoﬁhﬂ Pritane Y\ derally make
1 &}5 arsa eseuch 1en%I at% 1c\A41 titis patients
I SUAEY T st PR 28 BRSPS 23R BHshgtients.
aqueous content conpared to ointnents and water-in-oil
Oinmraergs ail @banalibyd ol péasy) 1 Annsxiahartopicalgrhairsacgutical composition
Odnl el a-ob@ht 6f &@ml-@ﬁfkk}a%r@fbam-r&a@afeﬁm-&ﬂ efe@malathg oirdtfent or

b6 g @;ﬁcallg cPBldths & G8fhasdlo gs BRER S8 THO oAMERN Sintment base)
@pea EREITLSE S0 OBl LT e PERLPES g&%cepmét%ﬁ%vn%maﬁls for skin-

mr@dablb‘m usi on creans, wherein, after topical
adm nistration to the skin, noisture loss fromthe

P}éfe?alfﬂ? 3 Q1 cfcfrﬂ idi o hite 664 Qx‘ﬁﬁ” vnﬂﬂe?efrgﬂuﬁ’i and/or a

BB o0iarh asalf%%@ n%€ ) Eain B9 P nﬁrﬁl o1Csapalnybe ned a5 o
%ql;lphl lisenandsor. crppBicat) a Blhg whitssoBiparafin (wikiss petiodaym) can be of
coivhapndesfter evample GoeRalrkccenippliél) Pdnato Rggang dVitic)grade, Penreco
&W\?\Qﬁte%&dd’ec 8PPsnrbéo Ul WL &AL in f‘arﬁculﬁf'(l 1Bk MeRRBSoint white

so% arafﬁn ﬁé%]??coztgl)nma%ng %}(Ad%? O?f ¥ r\g\@télh%g %x%? beeswax or
M croc 1 Pf
‘f’%?"éﬁi%{? #ATGP Yot & a%eﬁ( SHin s i EIB‘S?)r eferred, for

exanpl e wherein the water is present in 15%to 60%
Wit¥nat&RY sradelfenily, ot ordhdfetfars 4R¥ostibight AAbraxaBPERY mono- or

&ﬁﬁl%!l Rghis 508 Qé‘iso% f%?zﬁ%{e‘?%b %ﬁym@ndﬂsgpﬁp 1 adipate,

er 1 0
AT A AR L R e
mlmépﬁpanp@/l@afr glycpledieser qfrcesmw faity @idsypr pmbwd\gsigr of 2-ethyl
Rexagpic Beid ith bR Wi vetgl orGité2iyltadcchobiew dwn asarodathol CAP)
15‘1 ?(glégeglllll HeQbiDpRRE s&?@@ﬁth@é%@r@hﬁb @&lu@ﬂ‘i‘é‘er@ Emdmf §1rfactants)
IR B0 @2& F iR o0 B R} Brardf b
to 60%vv/w or 30%to 60% w w or nore preferably 30%to
Boilphase (oilywadiaiment bssm can for ERempls beGesshimt@d td 8Botw'w (e.g. 50
168V W) ark Diorfin@en® QY8 Whtilsibri 6f BsrBbdanedid¥ ingde PIRILIANVRS to 85%

% teco

&fw fe f iﬁj}?’&’/’ %’l I in af%{;}? erin- &P&@aﬁgé/g a&ﬁ%g&ﬁw\fl\, ?@821'% 5% wiw
Eé//‘é’dé’ﬁfl% gl i g1 eeath B ppsieD)r at i on

enhancer (preferably acting as both a

Exemplary ointmerzts: An exemplary external-topical pharmaceutical composition is an

ointment comprising:

- the compound of formula (I) or pharmaceutically acceptable salt thereof present at 0.1%
to 5% w/w (e.g. 0.1% to 3% w/w or 0.2% to 1.5% w/w);

- an oil phase (oily ointment base) present at 25% to 99% w/w or 25% to 85% w/w or
50% to 80% w/w (for example, the oil phase can comprise white petrolatum present at 25
to 75% w/w or 45 to 75% w/w, and optionally also comprising mineral oil (e.g. as
solubiliser and emollient) present at 2.5% to 15% w/w such as 4% to 12% w/w);

- one or more surfactants (e.g. polyoxyl stearyl ether) present in total at 0.5% to 10% w/w
or 3% to 10% w/w; and
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sol ubi i ser and ski n-penetrati on enhancer and/ or

preferably hydrophilic such as propyl ene glycol)
w@e@semsst n total at 0.5%to 50%vv/w pr ef er abP@T/BPA0VH003038

50% wW w or 7%to 25% w w, and28-optionally one or nore

solubilisers (e.g. isopropyl nyristate), e.g. present
at 0.5%to ZO%V\[/V\/, e.% 3to 12% w w, 2?
“SPIEi05 FRATE JEBERAIS 8 PSKBupanstratiqreenbanqar referahly goting as both a

sofubiliver ahidosksi-pesatditiomephasphatdé)r, preferpblyphwhephilic such as propylene
gw&&j prébenPinQStal a£0.5% 1/ 38% Wikw! fiRh Al SYEESIRERIRIY 7% to 30% W/w;

| -i'n-water cream conposition, the oil phase

ef erably conpri ses ner al S i ent
aqpalog%lfwﬁ oF F297f %?l%gmts e i@%lﬁtég iR OO0 frgsent in tota
A 9%OWt 2 Yol suchoasi®3 weXoav/it gid vi scosity wax such as
-pr@lbﬁﬁl[Wéﬁe&ir nhéte presrvadives, e@Spes@ltlin ®mdl)at proageat, atw 5h as

%%%W( g%eaﬁj&%faﬁea p}éséel%va 0PRAR "W/Gzoiﬁﬂydrgagog)ygpraraben

|co nmet hi‘cone e. di met hi cone
FH?Sr‘FBf‘I‘f @n@%w‘é’) . as ermlllent) present at 0.5%to

20% such as O. 5%to 10% or 1% to 5%ww. In the above
Eheetbphaesengildryi compabtioncineludingahp ol i ‘phase’; andthe pasetaation
éﬁﬂfiﬁ:‘ce? Whh @?ﬁ%ﬁlzg%raq{(ﬁﬁ@%h%\ﬁ%mgié él@ase 91—1)6%(/5}1 in one embodiment

cggf;o%} ear a 5%

e
5%}1@?%1%5?@&8% ib5 10 bR ol etveol o
aaﬁavebhyqre@lm giFatiopeapgices the pid phass (@ikepiptment
Hage)tantlal hydtopﬁllilc%haee Q@%mmg]tM bydrophilit wolubilisamand penetration
e%ﬁh&ko%t QNS prédyenealy@dl=dotadiihg Phase) haviebewRb@Ilsefi@iat form an
&5 e?ﬁé’lﬂﬁ ofdn be prepared by a process in which an
aqueous ]ﬁase is prepared, e.g. prepared before
enmul sification. The aqueous phase usual ly contains
Qmtmeent gpaipesisensiAvingsiao phagysan opfipnadyretprepdrehusing an
@nhsfcaionguedesas hprebp yhengirphyliophasa (g qpopylaed-Elycol-containing

;ﬁﬁ%{)%ﬁ%ﬂ H{E% R ﬁ?sl.t r&farddf se;sme WadeRf Tfhem%}@hﬁic)ph%e can

chianalby Spie PO on bR K af BLsSIc0E edit B gy some
afiaie ahe Gpound of HHrmaya (1 bﬁraqaﬂtg hergol aihis Hbphase eakeniipnally contain
acsunfabien{ r’ Bppeeduicn of beibdnsdts ere/mesdinedlgmpantedlemperatires, such

RALBuIFBARLE oRpLeBRbI RbM @Howd 71080 S thd &1 s8tdthReature being

sg}gt?ég@%gg@qo fe E}?%n? 40 958185 RPN BRALE Willi. one

el.n

Bﬁ er at u g ﬁé f}( .
g toppoile ’ét B IYLS-5JSHE)2 ju T nflﬁ th gitec
qmi sécatmm prefemahly koeping Hesemperatudel alepvied 0dn eedheas fygm pleove 70 to
90 %0, Mhe résullingUsintiger efivifiorsR@fbwel ¥etooltdg.ab bbeidt 15-35°C such as

5 THb 1k (%aé Spqe ermfg@me% ﬁﬁ@ﬁ e&nﬁﬁ@ss NRapREMpEeds. The
oy k i% 2RI
QRIS PSR i qponiy SRG&S%Cg’fSPm (B fpanyifreygipg pessel and

filld3soErswenpaekagnga e skampledulrs, or spdetsr abl y whil e t he
agitation continues e.g. at |ower speeds. The

@I{;ﬁﬁ‘ﬁﬁn : gﬂggﬁleﬁwm&ew Wﬂﬂexﬁegllﬁio‘} paRseg. fnreélf!ﬁ‘t at 25 to
SIS R G oot S SR Bty Ty sy

phar maceutical conposition of the | nventi on suit abl e
Crenmex Aeremamatlﬁcppigailpharmaceutlcal composition can be a cream, e.g. a water-in-

oil cream or an oil-in-water cream. Creams can sometimes be more fluid than ointments,
can sometimes provide more moisture, and hence may in principle in certain cases allow
for improved and/or good efficacy in patients with atopic dermatitis.

Water-in-oil creams: These usually have an increased aqueous content compared to
ointments. Preferably, the water-in-oil cream is a water-in-oil cream emulsion. That is,
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adm ni stration can be adm nistered once daily, twce
daily or nore than twice daily, to external body
WO 2005090352 e. g. on the skin such as at a site OPCI/EP2005/003038
di seased skin, e.g. skin suffefting from atopic
dermatitis. Inhal able and intranasal pharnmaceuti cal
conpositions, andparticle si. reducti on Conpositions
Priprally B ¢ %Wateé'.%‘.oﬂﬁ?éﬁ%’é’a‘ ¢ asngﬁﬁm YrucPhfplrasg have been
eodtheifiidgo ferm & watryn-odreveam emisjorbe f or mul at ed as
aerosol s, drops, gels or dry powders. Aerosol

AAEBIEL) SR SO AR 3 e 530 o .2
C’é?ﬁ’ﬁ’s%‘ﬂ%& WIPTHHEr maceuti cal |y acceptabl e agueous or

- thercoapauedief HanyladD).or AbegseteutieotiyiAcaentalls selatheref present at 0.1%
tps Bt @, 0119 tahev/eromlyd tdds¥oquantities in sterile

AFCTA Rt RP ool Mo Al e sy o, oS o
Gtk hapRHSnabiE pi gl pESE L4760 230 R oF Sdago 6 wiv.
and ppfionaly algp spapgsipgmiReiabell 68 s sSObHIseT gl @nefligrt) present at
2546wl 15% hdtver 466 toal2%aere3pl di spenser fitted with a

- Rt hieRght IR Yo (3184 w{que.gs)% th DBG AT %ﬂ% hodw;

L B8 Lokl by 05 A R bl 1
WWnﬁ?Fi‘é%é/ﬂaiﬁ lg t §SB12Mi spenser, it preferably contains

- an& el melslagess egierlg asatskumyenctration suhancen(Ehefarsbly acting as both a

sslobifike 386 dkidigeneieaion@fh dhax afl®or prcferibl fhgéﬂ%ﬁilic such as propylene
; 0 I o 0 0 .
g%@? BB B P oo s Ra e R PG b GRS Sove wi
44t opel I ant's include di chl orodi fl uor onet hane, _
- pptically poe plBetEtinsidantsa edbwilateddydraxamnigoled &t arsent in total
atSu0Q@ latol 286 MIAE speloged. 0atat 3% wbt; udé
- dptionhily oRe §pr %Pfﬁﬂ%@waﬁgﬁgﬁ #%@é’b@nﬁﬁgotal z(t_jt Oé% 1to 4%; rvv/w such as
Tt N T I DL e
preserg 2 GQLER $°6/ “Ror phar maceut i cal conposi tions

suitable for (e.g. adapted for) inhaled
Oaldmivitent dredm & NThdsk ubimllpr1eive ah @bréRad adl@us esmenenPhred to
o?tﬁhént@ 4 Q5N R0t gl)ealh§ ?’Pef@rag {}#ecdiﬁfn‘s‘\;vét%' El%gllﬂqgg oil-in-water

orm esi,l%?g-.re gcgg orph can for exanpl e g

OISR SRR r L i PFRAB Y biP The OflgRTvealer Srataitc brhasa endin
aqreowd Phase hams bees emilsjficst forfgrm Beilcarpyenetamlemulson.

col l'isional and/or abrasional forces in a fast-flow ng
PICKETMS BIL a2 i 0L REA: SORRRE ALl MRIIR dkBuopicl
adgfiion iy oitng iin, SIS re fpse B0y theSKiptanalor 50 Tyellonmy 1 gpduced
oilimited by memspd gubipieatipdnsh apvreagsiof dpsskin andiox by pieyiding a
sufficiontdraome at thegite abapplichtibm about 7 microns (e.g. as

nmeasured using laser diffraction). For exanple, it is

. f. . of ot
PR E SRR f P g
08 g 611g0RS §F Erdmetiigpne @i heans MRudineiieons AL, agveh-
viabsily WeX sirdy aymnicrepnyhtadii ne was Oangor abioetal 0il5 At sufftiontiy High water
conit@it @dso preferred, for example wherein the water is present in 15% to 60% w/w,
20% to 50% w/w, or 25% to 40% w/w.

An exemplary external-topical pharimaceutical composition is a oil-in-water cream (e.g.
cream emulsion) comprising:
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or about 1 to about 7 mcrons (e.g. about 2 to about 5

m crons or about 2 to about 4m crons), and/or a D90 of
W@b@anowst o about 30 m crons or about 2 to aboRCT/EB2005/003038

nicrons or about 3 to about 1¥ microns (e.g. about 5

to about 15 microns or about 5 to about 10 m crons)

f%@%g@i?ﬁﬂﬁg& 3 uséc%%@%ﬁfer g | ;‘lf&g acl%j hereof present at 0.1%
tar @ép@m(pxgeﬁ;l‘ymh%tvr&’m D946 t§A%%ANAWIN% of t he

- _Biﬁbﬁﬁ ha&k (bidy bisBeititase)tdontaiiifs 0fc 61 meresipgridfanetbapi¥iof acting
ad Sl &tﬁﬂzaﬁ ﬁagetueeﬁ%epé g a%§3>/9t9 68*9%% Qf‘grec%\{l\b% 20% to 60%

b
P s el WAL b v et O SF
- PRGOPTEENE a0 hHd toNibbe WY Qééf‘i/o\ﬁeﬁwnﬁfé\ﬁ or haYe t9§0F0 Wimgpreferably

18%do 30% i oved(idtio d0%tev;mat erial is less than the

- mleccsr%@lsagaicagg lpffés@& in k@USEL 0K ;i 3844 Why, EASYS SRS w/w; and

- Ble B30 s b B 3Rl pEIRDE BIGEELD Sng paborh a
sqlpfalises gad slgBpsy e‘é‘?“o&l aNGeE AR AT PRrfrarly hydrophdissna aypropylene

glytol) peesaid nuptmmidalt@aﬂ% ta $0% w/ing prafeldbbfrfé'é $0 H@forveldi arfi% to 25%
wMCdhdas isooctane or (e.g. if conpound is soluble in

Iy 50
%R)ﬁﬁ)@%& % gl/é’s-g{@ﬁlp e?sg f }cgjraﬂr %@%‘?‘e 1 Z.gn)?ggeﬁtsﬁ 0.5% to
r‘éﬁl Lﬂ’/éi‘féa usi ng the Fr aunhof er
- eptionallneneer: maﬁmbtrfferﬁeg @rtab pgidanir dibasic padiver glogphate), e.g.
pesenbitpail eco. G@D@S%W}S}vl s used for neasurenent. For
exarrpl e, particle size neasurenent and/or anal ysis by

diffractio .can_use an al.l of (.preferahl
P S kBB P et el Yoo Sl Bhe DB ikt
cm@?@@%mlneaaldﬁﬂs(ﬁe% 8F ﬁ@OH@é}F il wiulplisehpresgms at BYYo tn50% w/w or
2WattedI%av/st, bnd/ Dabmnplﬂsesa higlb0Bcosity) waoasucB agmti&rocrystalline wax
(egggv) B§ Em6@ehQ PrREhO4t 5b/9tof 35%ahy/Gi SHBR B BAN0ARY, FAR! aylajo'é cmﬁpnses a

Gﬁilc %@ﬁﬁﬁ&fx & ' efh)méﬂ% ?ne %Ujé r_({lmgﬁl?coneﬁid g a}% emollient)

PIﬁﬁﬁﬁ“P‘i (”?u& 0y #/fﬁct} 0644 (%W ¢ he
M croni sation Exarrpl e hereinafter. Dry powder

Ini th® ﬁi(ﬂz@eﬁeﬁpﬁbﬁ iltih-W%er cein B1apEBEE EheCatle or more surfactants
p@%?%ﬁysbc%ﬂr‘lg'&% H}CE ()?ce:g'ate Qt d A 6‘9%}%@ and/ 1 sorbitan

i i e e M
Pré%ﬂﬁb@stptaﬂ atrD- bérﬁoclérﬁoiaﬁ ko W% ad¥er base such as | actose

or starch, the conmpound of fornmula (lI) or salt thereof
Cfeﬁlrn%fnﬁﬂﬁgﬁéf elg nw&@érllh-%hleo‘r%hlzlﬁ-\li/iﬁg#(g@{ﬁgieﬁ{uﬁ&oﬁ €an Bb repared bya
p&e%%?r{]\élﬁgg ﬁé%&mcius%:ﬂg?e 18%¥§%d ¥ g prﬁgarﬁé F)X%F?%rplélgﬁ?téon The
R ATARI el BeRatE ks ap @éow et a}déwas B-pansfrationpgnhancer
sickb$ popplere glyrahead aptagnally gontairsisbaisloe afl od theAlodrpiound of formula
(IF 6 sal hdr €T ARIPOIOGHRDAGE) drRaiad %ﬁc@i@QEhébﬂBhédet é/ . G@fining
w}ﬁ@ {oﬁ)a%&%%ﬁd/oﬁ rnﬁfi&raﬁ&ll Xlgd;otxl %8 6 alﬂ%‘ﬁgﬁ C}llh$ E\ff%a%?m? can be

sitron co

PIERICY F SeBRB BNt TPBPRAFUCY v Ok PRESET ey igined phglevated
temaerabies, puchms @bepiabi-§0° Carttiy rably from above 70 to 90 °C, the oil phase
temperature being sufficiently high (e.g. from above 70 to 90 °C) to melt the oil phase.

While hot, one phase is added to another while mixing, e.g. using a high shear mixer, to
effect emulsification, preferably keeping the temperature above 70°C such as from above
7010 90 °C. The resulting emulsion is allowed to cool, e.g. to about 15-35°C such as to
about 18-30°C, preferably while the agitation continues e.g. at lower speeds. The cream
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hydrate e.g. | actose nonohydrate and/or is preferably
i nhal ati on-grade and/or fine-grade |actose.
woe@spr@bt y, the particle size of the | actose PGI/EP2005/003038
defined by 90%or nore (by wePght or by volume) of the
| act ose partlcles bei ng | ess than 1000 n1crons

cronet 10-.1000 crons e. 30-1
ﬁ%ﬂewaﬂg&n e Oagfzm@w? i R esh F D PSR BRE Pefgel and filled info
[irieary ecksgins iqr@gatbblleﬁgbd:se@@»acshwm 500 microns (e.g.
10-500 microns) in dianmeter. Mre preferably, the

géaglgl e?gc rﬁﬁcéﬁ&wﬁl%%n%n}?&ﬁﬁﬁ%f It ﬁil%ﬁt dsug%l%}g 050 Qe R t&pical

t 0se patt.i.c el n
L e Swme X7 Mope e fafeedaily, t
extrana bodnpaTHs), s en Brc skie Suches 65 & spiapf distased Hdi. e Iskgssuffering

frdmantop@denmetitins i n di ameter. Optionally, the particle
size of the l|actose is defined by 90% or nore of the

| act ose particles being | ess than 100-200 m crons in

di aneter, and/or 50% or nore of the |actose particles
Ineqlgfe nad intxangsnl aharraacaudedeomprsigioaendpartde ige reduction
suitabl e that about 3 to about 30% (e.g. about 10%
daposRiogh Eulﬁiblebﬁbr eﬂi iR ptedfor) AEsaP BF fhGle QA AsttR R may

y‘?@éﬁée)?xglxprﬂec}? out 551 %]or?so gg'f's G 8ﬂrc'p \{'d % amet er .

at I"oh surta
i nhal ati on-gr ade | act ose i s E9334 |actose (10% fi nes)
Aeperiot fnreubsions, lergy fardnbaled admimisteation) ¢an2®mpsidd 7 sdlbtion or fine
sdspehiion ofNeithetivesnlistincd i d plandaseupiomtiedccepbisle agh&us or non-

aﬁ@éﬂ%@ soivLAn Ae%h%l ?&Hﬂ)gs @dn DO Red 1|n)s1§ ﬁb tidgse quantities

can nt
i, S Tomtatt a e nG Mhigh ehs fﬂk Spfora. of 2 capBides Shpefil or
upe,WHh @gtato,gr]gwg eglce glbg}haleg oAite@agb@mth db‘yn’w:_neg htay be a
upftary igspensimpdévi¢eoruch An aisinglesdasambsat indaiter lor ah herdgol dispenser fitted

vﬁﬁﬁd@b@nﬁé valve (MeteRWARSse hrﬂﬁlﬂrﬁ\f?gﬁh(i%fﬂ@&oﬁb& FQHidpds Qo8O the
Cbﬁﬁﬁtllg%%cl on evr}etggve%z%g%o 31 PE% in paﬁ)l cular for dry

owder inhal abl e conpositions, a pharnmaceuti cal
theidosage form comprgescnzagmsnl dispeasen it prefarably contains a suitable

piopelipanaégdedsiiteGuéeh §¢ oBpretsed afr, s8BbEMiodRRE or an organic
fﬁ?@flﬁh RELSas(Eetforo B LREMLA @CF 0o ﬁdlﬁlxrﬂoﬁ‘%?f[bl¥ a hydroﬂuorocarbon
(

unt [ on
bosifehle B B g putdndle lorgi tipsymeBanorhe
trhirraflwapmethapg,pid diglblosoteiratiiveretiognen Syitablo AE(eprepdllantsiinclude
111kie2,d3skhereaftporafropdne byl , pd)2etetratimrpethirel e aeRRob®sage

ferhEichh 8s6 k4 thyformbalaghinghatéhAse® device such as the
DI SKUS (tm) device, marketed by G axoSmithKline. The

DI SKUS (tm) inhalatjon device is usually, substantially
Pariclptzg neguefiom tepbanyaareytice] gompesidonsisuiiahle & (- adapted for)
inheked tadwirgsteation gt isgirefeoredtthvg tizhemmeeadtor sat offormpoki(D)iiom a
parﬁc]@QW&%dlﬁ&ﬂl’fbl(rﬁ h?h@élzla-@@ﬁbecpﬂ)@nﬁd&ﬁt@ A&npH 6 %tﬁﬂ%& or

fnggle% %19{ lidafidn. 01(/1 ﬁ 8GR ﬂgDWeQ gﬁl?‘j'ecq%gq}l

on@délsﬂ coftisiyen S ok pBipRonal dors e el or

SRIWé/V@Fé‘Vi é@p%wmtlieg@@ﬁcrmaﬂgdmgfau qyr:}@ge apmppesmit.nGhe preferable
patialeistze off tre sideered@ied (alp. hbastisah)eoapotad oedalt iFEaMed 3ra D50

valRebf MMdut 018 OBEREN 6 nﬁ@ﬁfnts @é abbet PREMNE7 fidbhOfe. & As measured
uﬁﬂgﬁsérnﬁfﬁcagpérﬁl o exadl] dle it'is pretleratbfle for the compound or salt of formula
(D) to have a particle size defined by: a D10 of about 0.3 to about 3 microns (e.g. about
0.5 to about 2 microns, or about 1 micron), and/or a D50 of about 0.5 to about 10 microns
or about 1 to about 7 microns (e.g. about 2 to about 5 microns or about 2 to about 4
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communi cating with the opened contai ner, through which

a user can inhale the pharmaceutical conposition in
w@owdepo3sorm f rom t he opened cont ai ner. Phar neRE€L/EPNA$/003038

conposi tionsfor oral o r patenteral administration A

pharmaceutical conposition suitable for (e.g. adapted
mlcPJn)s Qﬁ&/%?& 9’9@ of £8ou81 tb BbS KVENAISensS b diitaNLBABBUL 20 microns or

abBPt ié)?%&*ﬁ A c(r)c%n%% | 5Lk gb&ﬂq S%Wﬂs%? aﬁo@t@ bR 10

maceuti cal ly
m@m@btfm)@n@gqsmwsgegpgga éseﬁgf gﬁ‘f Yal |y acceptabl e

aqueous carrier (e.g. sterile water) or parenterally
m?ﬁﬁﬁﬁﬁﬁ&% ﬁe&h%aneﬁ«{st Bb0ab5Y ah¥ D10hespolivily aras dmt D%, 50% and

105/y Pf ok ?rba]l is gss¥ agﬂgagﬁ&gmfé?% s'f)'@glﬁ%' £3b lgﬂfépﬂédﬁd Miticle

sized Y9G IR0 v [Ngw respectiyely 1515%1} {9@) and 10% by volume of
thé gaesniat istledsalthnvthé inicacn sﬂz@bpeslﬁe:d vléM90 BMH0 rtdePM18 respectively

LiRLt 9046, 35084 &idl 108, PRKRHLE Ak ymACH AL 81k ehadGhedigon size
ion,” just prior’to adm nistration. Oral

sPSl‘&ﬁ'F‘ﬁn stration is not preferred, as described above.
However, a pharnaceutical conposition for oral
Laaé:rmlfﬁﬁilbﬁtmeamafmmt loé phiitigle sizocanswkiadiry frpthash(ahsten bt

QF%SQ‘F} ot t@do%ou&yﬁl’ﬁﬁ%h QR-RYw EidHdeS kiR lased bead) 6t a wat method
[wg'lﬁ%nbﬁ 51Ils1%;?ns§l%osoflz£§? go%gp(ﬁnh} S%Jt' 19 fI@EIHJ&l éﬁij H%%mn% su%h as
isQusiFs oA & Bril pRTERAVEE S 't‘pi‘? My 1588%% )ibll fC O 1 Jyater, crosses
thp haerteeelt Wit leser difGegicabp erttqlmmsmfpxaéb( @a;lculatt@i using the
Frﬁmé&aﬂﬁlaﬁaﬂ%%r sRifaablly $Nelveds Miategsizer @ Bamphteoapparatus is
EEF %a@ﬁrem%{lt ?g Q{Am i %Qi’cﬁ Siok ﬁﬁ“%urelﬁ&ﬁrhn@ﬁ)r analysis by laser
Y

jOR § gqenan @C]lg Bfe ac? g’lbg\é gl;l1 {)5 E? é?@?‘”%ﬁ ;) IQ[alerMastermzer
lohigladotsrsion adirpeisingaaidbium of §- kg direen R0pR Ms@ﬁﬂl‘ ratgiof ca. 1500
rp€iQ @R BSinikrisaonifiostionrpaior adfihali dispeation adba@iatgpis at38b Rt (Reverse

F&ﬁ]% VOB Ghd/BF BE BuRRb fef B EIRATH iR NA1GeiDlsoFiake.
r‘macéutically acceptabl e carriers and/ or ex0| pi ents

suitabl e for preparing tabl et fornulatiops.
Fasarymadl-scgigpopdrubng Fep € srictontspioe spafiEagistonisation Example
hezeihbfisrose (for exanple mcrocrystalline cellulose), or

mannitol. The tablet may al so or instead contain one

D%);ponv}/) e? i ?c't'b??go ‘%gosﬁ'z% z& yF ﬁa‘?ﬁﬁ%tﬁcﬁ%o@ﬁfoﬁs stifble (e.g.

ad,@y@]dgg ngnf the Qijérra?ce \;ﬁl &BWQOSIUOH may for example be
a (pyatopdenyhp |cpma@$1@9n Sudtup P@réac?ﬁm@ QAN CRFPAISR &IPPYer base
suéﬁ raE Hhcfﬁ%b at stafckahatamsaint offormgia ¢l ioumals theesod (jeferably in

ag[g eg"te%@ck%%) ?Jnéxgb ?' ﬁtrﬁ{ggcgﬁ%ecﬁfé%) Q%E ;g?%geg%ﬁ t@i(‘gfgg agentf such
a e, {nﬁﬁlél PSR s aceltate (e.g.
ptis MU U R e

ot aatetatesindgtdrhge ssdbilgy, w WQiQ3/688948g t he conpound of
formul a (I) as herein defined, or a pharmaceutically

3% e%?lﬂtx }i;gc]v{ yf P]%Ql% e’ co otéltfolﬁ%o Fis& 55?/ powder blend of
lagtose 51;1431#9@ §om€)?q 02 g?f-ﬁ]’ szt L 6{268 u?ﬂ??’? 08¢ }&Iﬁ?%rably lactose
hydshieerg. lastass amwnplyydrate p@(ﬂe@éﬂs pr@fengbly mlaﬂamgéad@ angjeg fine-grade
laCioké.) PRRErAIN AL particlatiza gf theelattakd Bidefihédibnod b epore (by weight
of by F31628) b tfe RS patlicles being less than 1000 microns (micrometres) (e.g.
10-1000 microns e.g. 30-1000 microns) in diameter, and/or 50% or more of the lactose
particles being less than 500 microns (e.g. 10-500 microns) in diameter. More preferably,
the particle size of the lactose is defined by 90% or more of the lactose particles being
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A pharmaceutical conposition for oral adm nistration
bei ng a capsul e, though not preferred, nay be prepared
waigisgosszapsul ati on procedures. For exanpl e, Pel/ER1085/003038

or powder containing the aésive ingredient may be
prepared using a suitable pharmaceutically acceptable

car and then f into a h elatlncpsu

o s (e sl s s gtk SRS Sty dgteter andor 50%
pmepapbde laciasg parigles bekgless thival dRweuroncial dwmeter Optionally, the
Relsdpiizddfahe hictosefs, defiaed B3 30P) 6r Rbreasfulolastoge! ParditledBeing less

tRAd I(W‘fbdrﬂi%rdﬂs%ﬁ) Qfaﬁieﬂe? %(/)Wﬁ 205 b Bf‘t‘ﬁ 1dctdge plrtlcMs Deing less

ati.n ca
E%M%ﬂ*ﬁ B GRS Ttk PR LS %)oglt 30%dgieegbout 10%)
(pypigskerdrhealume)eidhe patipden asg keag tham 50 éllgfonaﬁr Issnthar A0 microns
indiaaretenl Foi exawmle withoutlah et om) -amuitalﬂe mdedtiohqitadd 1A6tose is £9334

15Q58Q U fﬁlfas)f(%f&hcan&h)) IREr{M) PRMIBEEH b C& 1|7yJD Zwolle,
l e salt thereof can be present in 0.059

7 preferably 0.1%to 5% nore preferably O. 1%to
3% still nore preferably0.2%to 3% (e.g. about 0.5%
Ip thealyp powder5ahalable comprseiqr, dieccaipound of Yortrmld (I o {adt thereof can
falbsxdnpR- &%resehvln\mb@m 19%ftotaBBulCV 0k tabet: 1954 hB@\lt'SY)%, e.g.

a@@ut%x}o £y 3kt 1(53/@' &8 &3%%0%%%85% %‘ﬁ} 1;})9{2}8%”0&‘ ﬁ’l{g gmposf ion.

dmni stered once
tW| ce daily, to external body rart(s), e.g. to the
Asyillpsteatiz b news lisniting examplesf ailgyepovedtr dktiatabldérempositinntis given in
tiedfompsiteonctkanplesbgidw.y such as substantially to cover
the site(s) of diseased skin. In the phar rmceutl cal

0 I .eac for_.or
PR e o BpBRRAR, 1 Bt Pt ot
Cemeqsm%lssm@%oeurleff campapition dorinhaled adminigjration can be
igoroaiedingf a phealitpofisehizd dope oontainpfsde.pcwitdiniagl thy dry powder
can i) husfldtiod ieuRafly ire B'sﬁ‘lﬂ @rﬁ%oﬁ%nstuﬁ@a §0i8® 1R Aation
déal% ﬁ%fépg%ﬂi%?gsemﬁ&#&blg (91{%&? Eena%ﬁ% on %erg?rgingr)él tgaﬁ!oste e.g. of the
er &Olaposefl%lacﬁt ey Fiien Ve 2 leficq Bichus the
IXISKUSr M dpviae, mearkettd bﬁGﬂey(ctSamﬁﬂ(latﬁl e ISKU® A &bfnhalation device
@by} sibSientadlytad dedciBed ﬂﬁ@B 2, ben3aAPan ‘é‘ﬁﬁhe(lc-:%llceoart lé?;trstaéne

c&%ﬁ&%bi i ?hbrf‘rraldélﬁ&a ﬁo tﬁﬁ} ;{) lwcdaerl? a('%lgeegl € container
vent| gn can 0 R %ré

EKRY bring aghiiaity qf}a?ﬁ#faﬁ S e Y 8 strp or

rigbon) &y dafined betwgen éNQ)membﬁlMpmblbi}oseB@redgo pee anathdrothy device

cmprgiat meins defnifgad seenitaystatiddfor it & 10as0 dné Sordfiner; means
eglﬂfqu H&m@fnb@rs% art 9t tﬂg uﬁg{l éégﬁ%n? enI]thé ?? ainer; and an outlet,

“ﬁ% ety 2 Do id BoRl e Lot Eh WL B psercah inlialg e

lewﬂﬁ%léemﬁa@ on YyRowdgh forn fparthe ppened gbngereposi t i on

is used, a pharnaceutically acceptabl e conpound or
salt of the invention can optionally be adn1nistered

. 3. n |n a a|I nasal or i nhal ed
U P
gg/kg/day, e.g. 0.001 to 1 ng/kg/day or 0.001 to 0.3

Regedaticabgongpaibntsvitghld fonyelgy Adkpyedofor had@Bertab(els. Intravenous,
subcutaneous, or intramuscular) administration can comprise a solution or suspension of
the compound or pharmaceutically acceptable salt in a sterile parenterally acceptable
aqueous carrier (e.g. sterile water) or parenterally acceptable oil. Alternatively, the
solution can be lyophilised. A lyophilised pharmaceutical composition suitable for (e.g.
adapted for) parenteral administration may, in use, optionally be reconstituted with a
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- ofoRTEg I&fe fugt, Py SI9FPQ @62%{&%* 18?5 daf a@a&t%ﬁam@‘ﬁ%elﬁi

ng/ kg/ day, of the conpound of the formula (1) or a

phar maceutically acceptable salt thereof, calcul ated
w@g00s/020362 ee base. The pharmaceutical | y accept B@I/8P2005/003038

conpounds or salts of the invéntion can optionally be

adm nistered to a human in a daily dose (for an adult

patient) of, for_exanple, an oral or parenteral dose
swifably, @1vam ot SEOBOVHE Pear stetly paentoradl St ascqpigble pguessis solution,
jdapriar tg.addidistridd. ng per day, or a nasal or inhaled

dose of O. 001 to 300 ng per day or 0.001 to 50 ng per

Og??lyagmd%lsiir:% Frg.ﬂ é%g@g rasgigycpﬁgd QDOQ% tﬁoée&g,t e}{ ageutical

copeRifian for prabp lrbﬂr&itlﬁﬁe@mheélamdwr éeléapﬁ%é BF%mElél it may be a syrup,

stspensiaf or @milsiohat teblets cepeld sredotrage. Conbi nati ons The
conpounds, salts and/or phar maceuti cal conpositions

Aalfcﬁloﬁ gdrﬁﬁlle&l%n J E‘ﬁé‘{?ﬁ r aaslugﬁéng nuogresggtﬁn of the %ompound

al‘lélﬂ(‘aﬁi-}lblpgly agcepiablg salf, e agqeut e&g e\ilquugcamer(s) for
emnple ah equaolneolvent segltds veﬂttrectgarml Olagll}@ﬁnne, ion BINIrARUOPYs
sél9&n] suchAs pollethilefe gly‘d@l cx@enil. The &imulation may also contain a

‘#Wﬂg ng% t Z’E?S@R}tgu Elgl"&y% dn%rEQlH&nB%%ééﬂ{eS in a

I nation conprisiing a conmpound of
formula (1) or a 5;arnaceut|cally acceptabl e salt

A pharraeeution eompesitipn for ord efmnistidpn peing actablels thewghnot
pegi@rdd, nfagcompd spdre, orand2 phatanartedbphoreptabacasticrsand/or

eﬁﬂﬁlbxt'ltg Is8ftAH1 18 pr Qnﬁé‘fable@fdr%ﬁﬁﬂh@ns %e%e‘r'nﬂi y REBRABPI be or
1@%%,? létct(?ﬁ1 y&n][‘ﬁt]ose E:}laa\r{lgplggl%}gcr%taﬁﬂe C %863 SPLERRHI The

norece
5(‘5’1‘“(‘%“@l cqat a}na‘?}?r%t@f?)P %F‘?ﬁ&icé 1¥ﬁﬁ?ﬂﬁt%?x‘>lpwms
fcsw:thab a tiediRg egrat suchres hydrog ghropylanetil ylcélbiosstozpolidone
(FoviRfipPllidohen e ldiRhnt@ g. bR hikdlifd ¢aft®, mefal ftesdid such as

n{aglgér G8h sl aRDB TRERY e 36 SR 2f yeallafe

phamaeentisalepmposifion beins tadpld et maychrgprepatied §y a method comprising the
ste@s &ftl (i Aoxiag értcompagnd bSfosmala €) pasdieasineldfined pe Giphlatigaceutically
a(!claﬁ‘éﬁlet}:@l{ 'tﬁhgecﬁ Jvﬁ'l? ﬁf’%ﬁﬁl‘étok ﬁlo?é I?a%a&\ﬁ@fca@y &(?ce thbOWkriers and/or

cRegS. G5 iR et F &l AL (A )yl b Paet o) into
tablets, ﬁp@{1}1}igpt&pa11}éc<batlngﬁ]geetab]§}WH]@& tablel falm-pegting material.

si mul t aneous i nhal ed adm ni stration; and nore
ARbRicRtiYal tORp &t Gifor BRI 8&ARIBatiaIPeinsta da§s1118 though not

p%%r% ?lngy%le f)ﬁgﬁl%gg&ﬁlg GBQJ elgté% I%Ce%ug% S )%%Jpﬁ rljellets or

pPwdarsphighia MEAE et ERIHY BaY asfepaggﬁﬁw@@% et h,
pleaimaesusicelly ancepialplh samigt and themfilled mtca hreebgadatyntapsule.
Albeiagodly, edigperdon oRduepaisioninftaaireparéd umhgﬁﬁy alitaple

ﬁgma&ﬁﬁaﬁf&céaamemg r, 3br &3 dﬁQeg gurg oh%né%e
d’éP%‘FISa PR EstLBE ﬁae@m%aﬁ %P%?l%@e%%ﬁfjagoﬁg N

i ncl ude those described in WO

Dosing regimens

In a pharmaceutical composition suitable for (e.g. adapted for) external topical
administration, e.g. an ointment or an oil-in-water or water-in-oil composition, the
compound of formula (I) or the pharmaceutically acceptable salt thereof can be present in
0.05% to 10%, preferably 0.1% to 5%, more preferably O.1% to 3%, still more preferably
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02/ 066422A, WD 03/ 024439, WD 02/ 070490 and WO
02/ 076933. Preferred | ong-acting b2-adrenoreceptor
wW@o@siosi3s2 i ncl ude compounds of f or mul a( XX) ( XX PCDEPA05/003038
salt or solvate thereof, wheBern in fornula (XX): nx
Is an integer of from2 to 8 nx is an integer of from
3 to 11, with the proyiso that nx + nx.is.5 to 19
02%41% 175 (¢ 2 RBEDNRTRREDSK Ao VA ROTCPTEEMB) 2% 10 5% (e.
aliear 6.58b)k by weesheof tRe 60mposdtidil 7D pavadlyi andexgerndb toplical pharmaceutical
c&ﬁ%@s&fﬁ&pcahrb@raumlﬂst@@a Bncddaifakiizt dailioriayed hah Kyike daily, to

e:%%é €. gh[g ﬁ%%sku?&%? %b ?tﬂ;y Aite.(o(f:glis%aééﬁygklﬁ. ' TR amount
oG IpBH D & FEatagtial beto Coger the SERlpipigpased siin.

ni trogen containing ring, and R16X and R17X are each
0@k paaaldeyutivdbsdmpositpg, Hyr @R dosagt wait §sostpboSRirattat

adhQRRALR car corftain Gl 8k kY boodnk: filekM¥ie 0.5 to 1000
A e e R o e R
calcyteiet es the frastbese iy ot achidespee unitfargisalrer imhasd agrainistration can
forrdeppdentainyfreml sl ed 50 hogrelpy 0.00 gehmg bf Gabokpbund of the
fog%l'uﬁac(xfé%ﬂ%}%acegﬂ@ﬂ%lrag?néﬂg&tlegéhgﬂﬂére&fcéaﬂ@ia@d asthe ﬁf@?laase.

px 1s an 1 nteger of , preferably fromO

4; R12X and R13X are independently selected from
Whearagnesnicrairespliepmpogifon i usede ¢, Phagagcu ¢l accepiphje compound
oChltGiahcoial kntlon can dp®Ring’y ba ddRiiBterad & 4 nuepealderst hyman) in a

458/ &6t §Datdnasrinacds 68€00 BAG 6550 Aldpdr kipiblody g ipey
AP SIS Rt o 1

e . I
31 o e semBRwH! 9 BTEBIAdBEE 8 LR ghcaLlY fcceptable salt
ti@reod-chjclatdd Rhe frethaseoxy- 2- [ 4- hydr oxy- 3- (hydr oxynet hy
1) -

@%;%'mﬁémr}rﬁml RENBEAN] RN YipKhhREBE RS UEGRAT E8mpound
0S8 f theinyentipg cay opti e 3dmini 0 . ina
osialeiny ismcsn Rl e Sy i Ry o8 Ay

0201 o) heitg/ddyooryd.@riap Y3 theekiag sud.H6h D deng/kg/day or 0.005 to 0.3
ji¢ &y 66khB 2o RPs RN rERERHAN1aTHWR aPhahi5liBSAH dcBepifdle salt

2 .

thfffe{"%c. é)%?aﬁéd[sa(séh? g?‘f ]faf,e'G- di chl or obenzyl ) oxy] et hoxy} hexy

| )am no] -1 - hydroxyet hyl }-2- (hydroxymet hyl ) phenol . An
Thepharmiastudivaliyeaccastallk eompounds ontalisaf theningéntioncaampptincklly be
a@hinfi 98Ut Pa fdnharPinfa &dllytdose(fiorf @radult patient) of, for example, an oral or
parenteral dose of 0.01 mg to 3000 mg per day or 0.5 to 1000 mg per day e.g. 2 to 500
mg per day, or a nasal or inhaled dose of 0.001 to 300 mg per day or 0.001 to 50 mg per
day or 0.01 to 30 mg per day or 0.01 to 5 mg per day or 0.02 to 2 mg per day, of the
compound of the formula (I) or a pharmaceutically acceptable salt thereof, calculated as

the free base.

Combinations

The compounds, salts and/or pharmaceutical compositions according to the invention
may also be used in combination with another therapeutically active agent, for example, a
B adrenoreceptor agonist, an anti-histamine, an anti-allergic, an anti-inflammatory agent,
an antiinfective agent or an immunosuppressant. :
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exanple be for oral admnistration (e.g. as a conbi ned
conposition such a s a conbined tablet), and can be
Wo eroseesaz ment and/ or prophyl axi s of allergic PEI/EP2005003038
Exanpl es of anti histanines-iBAcl ude nethapyril ene, or
H antagoni sts such as cetirizine, |oratadine (e.qg.
Carityn Mdesloratadine (e.g. Carinex Mo r
The ues Aeriihrepoy1dgs, in2) fugher anperh e ORPERUIPB SOFIRSiSing a compound
ol Féruiutte®) ori apharhaveutienlyaspgeible salicthatobftagether with another
tﬂeﬁgﬂ%ﬁltlﬁll@%cﬁv&%&l@ YHkxah gfeoﬁ Puladrehbiec&tordrgonist, an anti-histamine,

ceutlcally acceptabl é salt th reof together with
aaranaﬁi Pigitor MBIy AsEnt, &1 gitugle g%ar{ M
imecepsuppreasanaigoni st i n particul ar an M M2, M2/ MR, or
M3 receptor antagonist, nore preferably a M3 receptor

t
Pa%%ragg);‘:ch%tﬁz Vz??ﬁt h%ec%ﬁ BfesF% gﬁjtl%%glnﬁlg%e f(:fo%hﬁ'fe or a single
eamitagomn fehss 1 Rmastlomerhmlbu@mpb Agimoterph esamefa@@b pfeapterol or
tQ%8falihd) @r Maleieveor (M phﬁ%ﬁn@éﬂfcallf@écepﬁﬁbl s@@lithé?ﬂést) ofor example

B 89‘6'S§‘?59% EE% oHRdash t%‘éa@éfﬁé% ask U ohiBERRISbr the

v s A bk rﬁé%‘é’zsgpfﬁ%%@ 1.
cApdidlS 1220 BAAhR 3 Hierd¥entiaoffe on@r 012-24 howfperivésach as salmeterol

0? %ﬂo@&&l‘ ‘W@feﬁblﬂ/e t&@%&e@x@r&eﬁteﬂﬁédn@ﬂ & foP Bl €d administration,
onpounds / nuscar i ni’c éjlaﬁ_géeptor ant agoni sts whi c

ermynweaéwaqufmf piEu legpdminipatiory pad gjore Pre?erably the
BgaildtmpreaMMﬁgOsl@t isab partiplespizeercduncid fonm e gnpodefined hgrein.

PrdferBNAIR! JadFelﬁgre@E‘[ﬁG@a(goﬂis@c&ﬁﬁﬁ@ﬂi&f isPfot et akdOr
conpri'se oF be an jipratropiumsalt ( i pratrop

setiniasE0r COPISRT HSm 57 SRIoFOL 08 AphagRdcPhiss e Rablo sal
thdroot elg)salmetéromminefopteg fsqurafotaplyeadniiotstengi tornsadts af en gihaled dose
otfbg% Q@hﬁ'&bﬁﬁfﬂg‘t\gﬁk peS@F (Raclsurblash8 fréd Bas)l for

Ftﬁuf%rrg@ Pong g}:t -adgh%tr&%tjo? F@n&ﬁ?fn@iuﬁe HRHIP %%%b%ﬁ in WO

recept or
0Rr6ag 22, SW O O3é024|4é$ eW Q&Z/OWPO ama\r@@zg)aﬁ@m strati on,
more preferably in particle-sizereduced forme.g. as

%efr@(? ng %Efﬁ'lé‘ﬁ MRESrBIeplo? Eg(ﬁhéfs iRRIdR chRBoTHECH f fbﬁhﬁla(XX)

rece oni st " and the conpound” of fornula

(1¢S)3nb¢dmﬂ7§0&2éﬂﬁ6ég@utl cal |y acceptable salt thereof
H@®@HS or inhal ed adninistration. Preferably, Rfie .,

anti cholj nergi ¢ conpound or rmnuscarinic re R

S I RS S

recepto antc&gonl st conbination is prefera 1y for
treatment and/or pr ophyl axi s of COPD. O herrRPbssible

nat i.ons,,i nc a conbi nati on
E gl Og%%\gateathsmﬂfﬁhe i fRaS; o0
h s ameislegariod Alomy2 c¥ept abl e salt thereof together with
AN9bR §ite flbiffrérﬁf3|tam1f}it0ry agent such as an

1 |anISO BLOFY 9‘?53&0 teroi d; or a non-steroidal
“é\l&?; e PG o18Y )& Al D) such as_a | eukotriene
@g@?ﬁ(ﬁ‘m{] Wb?ﬁ“@l KadEi)papr Greglkepyilenfi or, a

R'FY pricR BX anehndnptemte,nﬂg selbaisd from Hiydhigens Greallayl HEL myoalkyl,

() RGPR ANLRGONLSA phehyl (C)alkyl)-,

or R'* and R'7X, together with the nitrogen to which they are bonded, form a 5-, 6-, or 7-
membered nitrogen containing ring, and R!%X and R"X are each optionally substituted by
one or two groups selected from halo, C;galkyl, C;.ghaloalkyl, Cj.salkoxy, hydroxy-
substituted Cygalkoxy, -CO,R'X, -SO,NR'®**R'**, .CONR'®*R ¥, -NR'**C(O)R'™, or
a 5-, 6- or 7-membered heterocylic ring;

o
I 1n )
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adenosi ne 2a agoni st, or a 5-1ipoxogenase inhibitor;
or an antiinfective agent (e.g. an antibiotic or an

w@nios®pesat ). An i NOS inhibitor_ _is preferably fpeT/@8PaN05/003038

admi ni stration. Suitable i NOS7imhibitors (inducible
nitric oxide synthase inhibitors) include those

q%?m osed in WD 93/13055, WD 98/ 30537, WD 02/50021, WD
R5) 34581 ¥R dndapestsnidy setectedlramivdiogeys emihat i ons, in
(atydaalihdy pifeayl, end pliangl (G,0plkgld; asdini ni stration (e. g.
pé%%%#ﬁlt%%?@fﬁoﬁq {38 Rféférhblé'ﬁ%ﬁ{ oeleg, for exanple, a

b . f f | I
K o eIy S RHER B B e Skl St Ry el
pannylnandriasbploeldskaamd, e. g. a cal cineurin inhibitor

R e indas'* b hivatd lehdaisly @Elettag Froh lidsoged agd C;qalkyl with the proviso
thﬂ‘ﬁﬂé“&%ga?* ﬁ@@?&sﬁ%m%g %gi R &rté)il'lﬂﬁ’? R 0ffhore than 4.

extern opl ca m ni strabl'e i Munosuppr essant
such as pinecrolinus (e. g: gi mecrolinus at ca. 1% ww
ple glsc

Profareh B -adreeniesantar agery eefpB SV Oi B6S43h ingtpds:

Cliean). />0 0k} {1 r olinmus (e.qg.
He e g Tt e LI
PEg B B Ew@@ ARenE RS EnERI 8ch as an
3o3nt[A HER)-Sriedorx ye2-{-hmdrex p iy droxpanpthypbenyl]ethyl} -
aaxhOhapallloxtyd piopsl)bshzamkzuiomintiad| e | nmunosuppr essant
can be adm nistered or admnistrable in a

external-tapical conmposition sepa f t he
R S S G R

4c MRPR e {0 (216-dibRiodeRA Ry 1ethok PYHEkYIFarhind |- Othydroxyethyl} -2-
&gﬁr rrac%llilt hﬁ]%l Ily acceptable salt in a conbined

(R gt R0§Re e al | y- admi ni strabl e conposition. For
external topical adm nistration, e.g. versus atopic
Adesniieiibtiingne, 8sablyiiadhibintiof of heorapsgndwidorgiul $@) br e4lt can for

chifploy ?ﬁ“‘*émﬁ’h%%?%%‘%ﬁf : i Bl ARl Sy FPEN combined
tSleh A £ s SRR v of 2y gl T amples of ani-
hisreineminslatle Jnethiapyrisne, (0s H. anBgonissisach ¢stagjijizingrloratadine (e.g.
Cxktoh W) Jesl@piagink (& g aCiEdin:S TV bt Rxpleastiifiéld. AR gra TM),

anti bacterial. Alternatively or additionally, for

xternal topical admnjstration an . . ..
Tiliﬂ%‘feﬁ%@l} 3sq BEsvidss 1) 2 4R iRaRech BIcemBRetipR pRyaprisiegs B cqmpound of
fonoida (1) omzphaemacduticallynazeptable salkibereobiogeztbérewitlam beticholinergic
comipourtdp e. gex trmserainid () reedpt@dintagosistiatpanicylae agM v VIS LS 1 /M>, or
. e : : ; N

o TR Pl kel BBl ol preteably o
h@’bppﬁ?gtgli %aggn@ Mﬁa egiv %ﬁq{ﬁgoéusﬁ §e.% @antagonises 10 times or more
spbaglyethe My watdtyr avec thethp hed/elMb redeptoe.oFort cogetitegionsicfh

an.anti-infla 0 Qrti costeroj whi ch can o
oBplhaeisdop B i acr@or?ceékog PR AR PR ppibitors
secopexamile WP O3 (il a74 A3 apd WP 8310e9%Uerivht VEi2992/01R3393 Al and
USh200ar0523 1 1Al pamdesonreyor @b of thess publioattbns givefaanmebearyi] e
aﬁﬁﬂogﬂﬁg%%ﬁ@guﬂ%%mﬁ%gﬁic(@g‘ecre-gﬁ)? aﬁ%g&ﬁﬁetg ?/tél}ch may be used
o Riegn 8 SRS S A5 bRl RIEbfartb&licet, cumppsttions.
For exampde s mpsrapigisreceRiissgHe can cppEsstas be an ipratropium salt
(e.g. ipratropium bromide), an oxitropium salt (e.g. oxitropium bromide), or more
preferably a tiotropium salt (e.g. tiotropium bromide); see e.g. EP 418 716 Al for
tiotropium,
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t hereof (e.g. nonetasone furoate), ciclesonide,
budesoni de, flunisolide, or a conpound as described in

woDBAYBZL66 Al (e.g. as clainmed in any of cl aP@FER2005003038

22 therein), or a phar nmaceuti3dal | y acceptable salt of

any of the above. If the anti - |nflarrmatory
ortj.costeroid is a,conpound. crlb in WO

T3 e IRUnREr torerp B EPAETye ) PRSI REREL ¢ el Frecptor

anvlabgibt, isSpréferfay fhirfinhiadsdadininistration, more preferably in particle-size-
%Icgdqurﬁf Eyels(if%ﬁ Qpﬂér&ﬁxﬂqréh ez rhﬁlyq{d?ﬁ(?e muscan ic éM receptor

0XO0

BRI aﬂddla? B%PWH 053 a ()} orths "éla&e“ilcglhé?"é?‘?wab © salt
thaxbofaie fog g @badgiifistraftia. |Hrefgrahw rt e(gcntl_‘pholmerglc compound or
rRusdRihy kecéﬁt@r b4 omsmih(ﬂl }He|compound of formula (I) or salt are for

ml!llpm a 8%&&5 e £Iﬁ éo‘ﬁlsjt célmgfngtﬂﬁl LY
PE#S‘@RE’ EFPQ%HCP répéjﬁ? s‘glii)%er eif The

anti-inflamuatory corti coster0| d can be for external
GtREH foddiblel cBhIbARASAL inGTudé ﬁbﬁéx%ﬂlp%j HicBmbinagbh @dilnfnsm a compound

oElgéjr'r:nluEaﬁ(gfgr P gﬁoa?%m %ﬁ%ﬁ arcéc&{t lg E;{ftﬂer%ggtoggthglr \? hgr anti-
RPRMHPTYAITIRTUCR 38 A AR l-mm?éwmagﬂceﬁte o5 ngn gissgidal anti-

mﬂaxﬁﬁatbr}odrag QN SM]D)JgIchmB a flavkozicpe antalgonist &. g anqmtelkaka) an iNOS
ihifibiBorCH FPHAS inflbite L "PEILFAR IniALIERTPBMAD iffeafiR hAtdbchidt! h
%Q%Inggaigg&@g“t | gl‘[pg ogoc‘ac Rt 1@% Lgorg al atln kel rt%&fveta%%%t Y an
aghbipti¢ AF ma@ﬁmr@})y A@dNQSclahxbé%iS@refﬁrQPIYe%%l angigistration.
Suésisle iOS intnbids (iBAO3DI8 ABridokide sfrtkdse imhibiyort)hinslude those
d%‘elﬁéé@ﬁlltww93/¥3653f W e8BoBNM v@@@é@bg@f IPOWsA534 9hd WO

or aflergic rhinitis
9%%5 Z?enorecept or agoni st and/or the anti-inflammtory
corticosteroid can be as descri bed above and/or as
Biem@talr'hy doinbind@olk3 iDEG83MarAbr exrail tppiedlerdairiytration (&Y. sersus

o?id cﬂén%atlﬁﬁ ”Rbﬁ% ' f@f‘exa}@ Q%oﬁ’a@[rﬁﬂ@ﬁ @&rﬁ‘l%s%g Qg&ﬁ &ind &

SR F S p oA R e Lo S ERLARLE AR

lmﬁmmawate@wlt o:3 @uceksgteém indilitpr ﬁ‘ll(ﬂiltfis @&@%@hrpumﬁ ta¢redigaus. The
uﬁhﬁm@@jﬁptd@@mlt caisinrpaftiitae de o extbmuy-topycalle afmérs stfdbéd

émb‘iu% féé‘saﬁlh SuchQs rﬁécrél wgﬁ%f&ﬂus%@@qi% tgn

t
R Crorrwgal?lg SN b S PIPE ! g o
tasielimsclew facealinyusat Sopt aboniel. Q%u%rt@ abait Q&b vr'w eqedepiratienin a
téedl es@pbsidor siichhetn amprett, @il/drleg. Protgsic 'O Theh&ternally-

tdggéjﬁll a%fﬁxlnsﬁ: mgﬁos‘ﬂ rééégllﬁ c% %pb@fﬂfrh&&éd BPXdlﬁ%rstrable ina

or si
& B RS FOTE B LB P ErR R copoRB bt e nbehfign, or i
canbe eatbadechwith the crmlmmbpﬁ@tm@lﬁ (Bor gbirnmacenticall paceptable salt in

alembaied Sk it dliFnepidslly-ndiaiheaapld sbmpsditiat i on and is
di sposed in a conbi nati on i nhal ati on device. Such a

reoaoLnaL on RoLation, device e anpther eanect ol 1%
comppuridsas salt o6 tHsiimeitip tagntherwith eaknit-orfpuivepgen chwinclude an
egfealllanseas/-advhialsadble antibacterial such as mupiricin or a salt (e.g. calcium
salt) thereof (e.g. Bactroban ™), or an externally-topically-administrable pleuromutilin
antibacterial. Alternatively or additionally, for external topical administration an
externally-topically-administrable antifungal such as clortrimazole, clotrimazole or
ketoconazole can be used.
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adm nistration (e.g. dry powder conposition), the
conposition conprising all the individual conpounds of

w0 b@soe0352 nat i on, and t he conp03|t|on bei ng  PCT/EP2005/003038

i ncorporated into a plurality%f seal ed dose

contai ners nounted longitudinally in a strip or ribbon
|nS|d he i | ation device, the containers bein

Fog g¥ig FO@IC&F fsliaPem &1s- Eersws depis daMAtSE. Bsoaminaion with an
agitigitvhicohplonnd way dptiiredly bansdide substantially as

described in GB 2,242,134 A (DI SKUS M and/or as

Irq %S fnb?n %oﬁlg&% nsﬁ%a %r@@é\'g%lﬁc{ff?lﬁﬂ?a 8{@ : fg{ar%#agqrglgfally acceptable
RSBt P ARGRBrARATBAORY @)rgmﬁ’quplét(wawhéan for example be

felr thamtemd/s)k yrdpbylasise! sithne,dCGBPaalirgic yhifiiis onaopicydenmatitis),

tRé the Ynts i@ AeBaoali@stérdi@Ead for Bkanmplonh Iﬂﬂﬁ&as@lmesﬁmpmnate (e.g.

s%% nPEBY 326 Mg&g&ﬁaﬁ%g% Eﬁ%&‘%‘@%@% ér%glo l¥asone

PPPEDE ST AL Resate Do/ B gieries: piomgtasane o an ester

. t@mg@@mwew@w faroatatscielpemtst bedegonide, dlumisolide, shecompound as

desoribed il W@DZ02P660A1 (eg. 28 chidhédih @iy dfcRBas | RY2Btherein), or a
ﬁ%c@@ﬁdaﬁ? a H&)\%@fe‘ ARYS @f tﬁe alS(W% TEihB At & abiy9

{ i
°8’8’r%8§‘§‘i° TP B st TR0 VO T rabs Adi Bepusferebly itis
Kuhthsreyt {whigh @o@%?qﬁ-&tﬂwﬁwa—ﬁgw{h@ﬁqum)pw ol B-hydroxy-
léunnéﬁlﬁlﬂbom‘rlaydroﬂa- 1(4adliepe-eBearbgthivic adith Shfitromethyl ester } or
ERBADHBLIefb I wiE HRE, §d-afuby-1 ﬁﬁﬁwoﬁm 8L iR At1 76%4 -methyl-
'ﬁqﬁlﬁ ogeuﬁlcarﬁ \é@g§ 09(5 %1 %st%ﬁlgP dpene 19? cgfboglé% 8g1dt9| on

ﬂilsmaq ELRCUN S S R N R L
cotttigpsteroedicandel hyexderoagopibileintranashleorsnkaiet! iministration.
Fﬁitﬁ:bsﬁbne @)tré‘plmﬁﬂﬁs raferiéd o iapeCerits10 YortiaBalad SaBisHaldod a

e L R

%ary assay nethods The activity of the
corrpound or salt of the invention can be neasured in
Allfeeprasislay iswdontidsativh @emplisihgw.cohbeusbemrorhda orf of 1 Mul a

P
pfl%ﬁl%%ggﬁg%§ a&c%%tﬁﬁle%aﬁ g{.e?e:éF tdlgﬁthl Pﬁltg'ﬂ" QH@HB&E J{t&%{%ﬁ%@ 9nd an

aplinflagmpegag C;Qrtmaﬁrm@ fPh‘PﬁamPﬂesaSmb?édﬂ MS@ @3@6 PRI -
Ptdfemabliytthis chinbinasorPISHEb:. tréatmeitlahé/oPRiopapzyis®f shine,aSORDDr

a11¢rgerratnlqmse Tlﬁf[ffagftﬁﬁﬁecé]lum’goﬁﬁtl?{m%ﬂ“tﬁélEx%tf’i?ﬁi;léﬁﬂndt

rticu S varl.an er.eqQ

‘? CofLerRIAB YR g%%rlg?dl él%?@n ﬂrdasdj:eégthrW (’V@ L) 99319nA1 Most
pesferaply, mahis Stipla" sombisiatipn.dhes %m(irﬁmrécepmwg’orgﬁewa‘lmderol ora
ppat}ﬁﬁeamémy%a&eame sm@me%f@ﬂg kgalﬁ&e@emﬁhﬁgmg M9he anti-

aracteri Satl on o

f&‘é@%@?’iﬁ( ﬁ’fncﬁ th{%gﬁ’? ué]ﬁaSOPF ggOQéOHGFst ri bution of
rnRNA", J. Biol. Chem, 1993, 268, 6470-6476. For
Th aasmbmatmn’s rHieaBd)to&bbvﬁ)fnay‘@e presented for use in the form of a

pharmaceutical composition and thus a pharmaceutical composition comprising a
combination as defined above together with one or more pharmaceutically acceptable
carriers and/or excipients represent a further aspect of the invention.

The individual compounds of such combinations may be administered either sequentially
or simultaneously in separate or combined pharmaceutical composition.
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94/ 20079, human reconbi nant PDE4B is described as
bei ng expressed i n the PDEdeficient yeast
w@a@shgn3syces cerevi si ae stral n GL62, e.g. afPE&T/EP2005/003038
i nduction by addition of 150 M cuso and 100, 000 x g
supernatant fractions of yeast cell lysates are
descri bed for_use the harve of . PDE4B e ne. .
T Qe B e AETPORUER e 5B &ﬁ* Pl bR A HTBELRGOS prhaled
adminBamtiwe andsis digposed'in sebatbimtion inhalat DNAewder: dHiiakgp eombination

n!ihuﬁaan H@Jleaoirs %H&stﬁ@xnzfsgédt‘é@ BV dnEioAMSLhoshesth & sdremAsRtion

%Vé% | colr Ps%%%hbfh ‘2?2 1(32)1?@ %gl é%giltlgy E@'@lmu tanﬁous inhaled

adm@wtrafl%éﬁ aday E%%@%&PEWP@HW%W@ erem&n %%Wﬁg all'the
indDESA] campeurels of (Heféohibirditing, and Wn@sltlbnbemg incorporated into a

pﬁu‘ah‘éy OP%‘Q eﬂ‘aowc%r@ﬁhérg ghdahRa @J}%ﬁh@iﬁﬁl‘?f RSEstrip @P Bi®bon inside the

PDE3
infaAin G, BEEoh Bl T eeble Bk bichable X St o
exagnle auchdphalaionglevise can hwéxstap% s dssrgibsg) ébﬁﬁ & 242,134 A
(DSt T a0d/ot ypeestritdiopphedi Rahstiabg the Gnttheion inhalation

d@"@é' J%%%lsucﬁl't%géme hivitind ¢ 01]111F3§1§1ds %ipg@ Cf%gﬁnﬁﬁoﬂ Zuilﬁﬂns rable

ovine retina S
siptulgaeadsly Gut wRIGr MDA SO P S@ﬁedoﬁrepmgly L
combinatidns); EgPirsyepeiafd phaphawsplicd cespesitas, foy exdmplead described in
POTEHEBI0SDS filedi 22 ﬂmuﬁ’beOUE PBublish8@3s WIP03/0862426%. ab.

dél'sﬁ% &fnmg#ee %l?l%rthéﬂﬁgpigqﬂal 1)bow ne retinal cGW

erase In Enzyrml ogy, 1994, 238,
3 12; and/or D. Srivastava et al. "Effects of
Thagwelstimlmproyidbs @n@mdwme:pam :scmbinat@nms\dqﬁ@ed herein,
reti ﬂ@lmétM@y‘ggSﬁl ephosphodl est erase", Biochem J

’4D1 Q%EE eg)ggn a{?éu‘ﬁhﬁ%ar?%&?ﬁor? for E&%ﬁu?i@li‘?tfo%%f the
indpddyakpeppounda gt Ehsp Lima%snt her SAUSH wé‘ar%é%@garteeus y, o

i nhi ) prapating ybombmcd plarmacatticEDEABositiod BDr(aduraistration of the
iddRS AP LoaPéunds BPES cofb@iMibR Yikiad@dntg) , PDES (human

r ec Owﬂe ﬁinth%) gﬁ%mta%%cglf %Fo?%}ﬂl g?mﬁ%ets G %ﬁ)nnatlont together with

pti ona OXI
O%@dyor(sﬂbﬂjchﬁu%a B AePTablearRgs teX@B}FﬁB‘unds (as a
solution in DVSO, preferably about 2 mcrolitres (ul)
TH@JIH%IC‘HM%@I&@A MEdrAPLhat®ntas Ql%ﬁhé&lqib?éih gﬁ O@&e@ﬂ?'a@ﬂéthod as

rature (room tenperature, in” Wl
d?fﬁgﬁ% SR (code 1450.514) wi th PDE enzyms in 50mM

Tris-HO buffer pH 7.5, 8. .3mM MgA 2, 1.7nmM EGTA,

0. 05% (W v) bovine serum al bum n for 10- 30 m nutes
(usually 30 m nutes). The enzyme concentration is

adj usted so that no nore than 20% hydrol ysis of the
substrate defined bel ow occurs in control wells

W t hout conpound, during the incubation. For the PDE3,
PDE4B and PDE4D assays, [5', 8- 3H] Adenosi ne

3',5 -cyclic phosphate (Anersham Pharmaci a Bi ot ech,
code TRK. 559; or
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Amer sham Bi osci ences UK Ltd, Pollards Wod, Chalfont

St G les, Buckinghanshire HP8 4SP, UK) is added to
w@rws/oM3buCi per well and about 1OnM fi nal PCT/EP2005/003038

concentration. For the PDE5 4ind PDE6 assays,

[ 8- 3H Guanosine 3',5'-cyclic phosphate (Amersham

Phar maci a Bi otech, code TRK. 392) is added to give
BEOLBWCIC e THSAl MEFHIOBSout 36 M final concentration.

Pl ates contai ni ng assay m xture, preferably appr ox.

P e Sl o, PR, ot o e ool BFGR0, G e
tenperature for 1 hour. Phosphodi esterase SPA beads
ThAaRivah amiRkampachdoBiatitof Ge, invantion RENG fitsa)edirethadshay

m(aﬁllaﬁs‘ghmew Y&l é&mﬂcﬁm& oF fﬁrﬁﬁlae(I)t HPeasI8%e 2 ReRE@S PDE4

| ed
i oo S LB PR
stranglyt ey itrghibity RINE h‘%ﬂ%‘@%%mfl%lyé

radi oactive product is nmeasured usi ng a V\ALLAC TRI LUX

p&é&?ﬁekfbﬁa&ﬂz@sm&ydﬁdzawa%eeefzm,@as For inhibition

curves, 10 concentrations (e.g. 1.5nM - 3QuM of each

conpound are ass ed. Curves are analysed
Hagen oy dapset BB R PErERIT BisciE 060 SHn gt Baeo ((EB2B), i
didclosan WD@MZOO%PJ mcbalsd?hhMaMaﬁﬁﬂkl, et@lj '1Altar H1m, $ghprgy1—
séaeivé BnviPItb &(ﬁﬁc FhorpRQdstdigse Ut dns hawhen Brapi: @itk &d expression of

l u%§1 @H agtqoh bt %@n AViSsue distribution of
LT
USSR i s U R
94/200)7% bemyn recombivant IPE4R BREaRibse apbenpcapicssed iy the PDE-
dé:ﬁdﬂé}ft SR BmBEssRihad SiRin @E62e. I hteaithition f addition of

SOIMOCISLS,4, tafd 1 ORDE0 % g Gapehatinit Gradtéis\oftyyadcelPRkas are described
hurmn recorrbj ng{tlﬁ) E DEAD (human reconbi nant) can
foﬁ‘ﬁ‘?B’rFﬁFPVVBSémg S A MAP Fl uor escence
Pol arisation (FP) assay (I MAP Explorer kit, available
Hfufrﬁﬂlré@)hﬁﬁﬁdnﬁPDEQDi (B8PDBADAAY) & dissloseBum PyAaBeack@Aget al.,

" §1At10 enp&}{ Qﬁu&%jﬁohp%@@@sﬁi\% @cl?f(gﬁ;MﬁhJ)shodlesterase
! 222% Is able to measure P
P)ty F’i’? g non rad| oactive assay

for mat. The FP assay uses the ability of imobilised
Hukriaviabeonibimet ADEG ag disclsseddo & .dobughney atahoHsolationt axl
cﬂ?hcﬁé’nsgﬁ@xg § DN A5 Bhdddide T B0 stiata cfﬂ]MEFblﬂflng:|c(MP—sp601ﬁc

r i
ol B RSB oG UGG Bk 13981216, 120-147.

nono- phosphate (Fl-cAMP) to the non-cyclic Fl-AM
PDd3man bk pudfidd Sobdozme iaaitd, . &l eedesaobeddynt: Coitnand§. grondin,
"EharbdYBifkies BES ndwl f)&t@ﬂt%ﬁdpeoﬁﬁ@@) hl ﬁﬁiov\b% typt N’@hosphodl?sterase"

iy t eati@ys) slows the rotation o

BiJIBR! Phasfchr 1993 0! 1 £ALI 535

oun eads to an increase in the
f | uorescence (f()l arisation ratio of parallel to
Ppitren &k putified fromyhoving seiing; ¢-Bois dgscribgd bppE. Catty and P. Deterre,
"Aeﬁimles/ah@ boltihitigationios tizd rgtinzd] c GivER-geesdic phesphodmspaeredy limited
§1 W @l UeBzoghegn g1, P99 260289 MACTHH dttal @Puriftdtion of bovine
rﬁm v I}flosp%odlesterase" Methods in Enzymology, 1994, 238, 3-12; and/or D.
Srivastava et al. "Effects of magnesium on cyclic GMP hydrolysis by the bovine retinal
rod cyclic GMP phosphodiesterase", Biochem. J., 1995, 308, 653-658.
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ul, of solution in DVSO) are preincubated at anbi ent

tenperature (roomtenperature, e.g. 19-23C) in black
w@ebsmedss2 microtitre plates (supplier: NUNC, cPCUEEP2005/003038

262260) with PDE enzynme in 2@M Tris-HO buffer pH

7.2, 10M MgA 2, 0.1% (W v) bovi ne serum al bum n, and

0. 05% NaN3 for 10-30 m nutes. The enzyne.|level is set

Tayivesdaacaf| R BAPDEM B, PDEAD, PBECT 0ioPDES ddtimigprradioactive

_stch{tm&gbpw il 364BIPen. Fl uorescein adenosine 3,5
-cycli c p(l)ﬁémglﬁat e (fro% Mol ecul ar Devi ces

n% Lot M?a'éiw‘é lpﬁxhglcats %Eﬁﬁjﬁn iR %{aﬁﬁ S
nasalaﬁﬁ;(fre@ oyEeAgTa), @inalbreyoe ginapi) oaP? 6 (from

bl'e‘lvmle estina) eamiptiedalinbadetembineddy %Qlaﬂﬂéﬂtloﬁ Froxinity dsendSPA) in a
%t\gleufa)@m@tat ed at anbient tenperature for 40 m nutes.

| MA\P }r? &a4¥€ Qfsol(lﬁ&i ﬁ’l@MS B@ﬂef@ﬂ%’l\f/%boﬁtrZQi‘ﬁcrohtres (ul)

ﬁ 1o(n% 85 p?gl a}ba h%‘ﬁ Sggé'a’ﬁl‘(é ﬁ‘ggmctgrﬂﬁerature

- Adi 90me C&FORIPF@S ioepfle L %)c 24 a*rlﬂ& DR B ST TS FCI
btuffer pis 3y, 8. anbt Mg Cyr, &. 7V SRelc t B0 &vvey) h@wamﬁr@malbumm for 10-
30enipeteatususlly 30 mimhedr Thd trezyhlewonesitretiaeis Adjuateil sathabno more

tl(laFnFﬁO% ﬁ?dr@ly@ifs o AcAubglatd QefRRA lB@IibW &delifin bR wells without
%ﬁ qe g b (f'EH Y M ﬁ@ﬁﬂ?%{dﬁﬁlﬁﬁmassa?ls 5’,8-
cu ar r1n

1 O It
QCPRERB AL YIS P 8S ate%%ﬁ: 595 or
@rsbagxggyéaten@gr% eﬂarﬁa“{@édch@lf% SA@fIPs/ Bwlsag@mshlre
HR&4S8, UK) i§ hdieBus ighe<s0586) peri welbarld ahote)nM fidtemncentration.
FOR el RDISUSHIBD IR 8&ays; [8-BdfGuanéihd 39 Droyeli Sphiosslyaté{Lmersham
Pf acmfz.fo%‘ééh *%dagebmz 397388 M ded t& BE&: XBHES 5&ydSand! abo 36nM

ty a Oélﬁgnélam 0. latewucloﬁt%gg ;%s?ﬁgl% egaﬁaﬁ]}?%%y 100 ul volume of
aﬁ%?bfg%f“éwwie G s 3 s U e i

teipératee) for Ebpura Rfiogehwdisiemse SRAGIcads (Amerehappipmmaeip Biotech,
cBRERPNQ 0is0parteiad ded/@bogsl nrge@es wwedl)l tm‘szrmgattehhae SPRAy. dildtef-fre
s@ﬁédib{lﬁi s%alaerpurfdfaelbweh k@ftbhd/at aHONEY &mpdrdiurd fHrE BERkeAo 1 hour

#335 % t6 Gfbw gm%et(tlréOtBoﬂﬁ& Ffﬁﬁﬁﬂ&é’p&ﬁ‘&t is

w“ﬁrgi Upga T ARLAL T %&E\ 330 Vot it bl Por
inlghitign guives, d01cpnecatraionsde g 1-prM a%M) o each qogIngHPd are assayed.
Guveseac mabfse®DEAS AstiitydhiEd Bnd KiLfie D Besyress 8olghons Limited, 2
Oeh Cogit e KA CarbloParRDEARI faril SOrr 8y GURGIQMDEARY! Kinydoth)

Ifés{}@sb&}éefgreggdas 1eQpandsson of the 1 MAP Fl uorescence
Pol ari sat’i on Assay Wth the Scintillation Proximty

Assay for Phosphodi esterase tivi

Thea alnagedo (Bpe eI oS ST g I?J?é% Eb3E4R injhision can be
nvsstried én the deflasing Fliorssogme Pplsfsatian (FF) 3880w, Essex,

Uni ted Kingdom . Biological Data obt a| ned for Exarrpl e

Thh i 108f BXBIR b PDEAD a®ivith:Velu6 RIFEE#EB Bolivish@si TR dsbay)
(PDE4B and PDE4D inhibitory activities, usually as an

aver e t han,one are .as
basei%sﬁg%w? S BdeC PSRBT s STl PR By
estanag) or PDE4D (human recombmant) can optlona e de rmmed by IMAP
Fluorescence Polarisation (FP) assay (IMAP Explorer kit, available from Molecular
Devices Corporation, Sunnydale, CA, USA; Molecular Devices code: R8062) in a 384-
well format.

The IMAP FP assay is able to measure PDE activity in an homogenous, non-
radioactive assay format. The FP assay uses the ability of immobilised trivalent metal
cations, coated onto nanoparticles (tiny beads), to bind the phosphate group of FI-AMP
that is produced on the hydrolysis of fluorescein-labelled (F1) cyclic adenosine mono-
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simlar or anal ogous assay nethods. PDE3 and PDE5
inhibitory activities obtained are a s foll ows, and

w@ covdepsazient |y for each) are using either an BPEERNSHY03038

or simlar or anal ogous assay(l%), or an appropriately

nmodi fied Fluorescence Pol arisation (FP) assay(s)or

sim]|ar or anal ogous assay not specifically described
Rlnspiate (H tefthe pen-gypiicdR AP ferss aflscAlBsobuargially does not
lbiod. uBaxdyng)cbf H‘iBGaM[ﬁ’rmmhmt to the heddsgamsddblith thershnidbised trivalent

¢£iaf)RUSyOhy estaidsrEofdBO B @d Bl- AIPBHALRION 3 HPreh ; i ‘?&m
Ructedtbn@ Pobstishibi raug%@g&%na%o BepbRECIUIRES Rhilifs or{ 42 poE

pgcgces/%ﬂn 1‘?3 s 9%1 (111 nown

USe enesl ®“nausea to greater or |esser
ext ent &t cemppung F{Sé‘?a X@F@Fﬂecg &3bd %rleme@olgtresieb preferably ca. 0.5
um@ﬁﬂsghmonan Mm} pre melmbmedmt ambiGhidemperhtulB: (rbagtemperature,
2609;238C) #37adk3834-wel neipeiat platos (RPYRE: mﬁqé%daaézzﬁo) with
PISE snfinteR togaviatRECT tlslﬁf?é%fp@f £3, 1'o§nM@W 1% (W/v) bovine serum

ﬁ?ﬁ{lﬁéé}ﬁi o5 AaGbr 536 Mk es, 1 eg %"@g@“” t by

cause
RRALyELRI %ﬁbﬁ r8a°§108és R33g reu he yrophationy Flygyegeein
adepasinsl 37, Sorcarlicophasplrasntfeara Mqleculpr Dsxices Gatporasioncilo)ecular
Detndenicede: RT001). is Briwdd to ghvectiboet £0ad findl@ondediraBRa(TilaBasesy
vobaseiisdllbya. tj@%(ﬁﬂefn@%ﬁﬁlf? cR et 'Fﬂite@ire ti8ed GOIPHURY shaker

f8f 16 &chn f&lsd{ %ﬁgn{t% E)gijé{u?é 4 ?ﬁlg&tes {{EP%medmg

rga P@ éesc ebo n@ Cl\dolﬁ Giar’ % ‘g\’ -
P ng‘ A SR RSP Qe fouiar Rgvices
f397 éQJé agded:(60gl ofia hin (B{‘ﬁl@i*mblﬁ‘émg hiEerreftthelat éﬁ)gck

spwgon)cm-g@mrnmtg thesasbay. Fletes fronllexehtolstandiat winbienidespyratire for 1
hoer. el lrelf lueresdence B«sﬂansumbn@p)l rafi®eSpHr A p dagﬁld‘r@lr ht is

n@éysﬁreﬁ g%%l C | ngfgbé })gg} ?'gﬁixlncl\/ﬁ 48 e\gfeSsSC%gatlon) For
8

8“1;3( F%Q 6’08?16 npund are assayed.
WWFISB‘FQ Yrdyssd uflp@[écpvﬂtyﬁ%qﬁ;etan@x]{_@; fIEtBusmess Solutlons Limited, 2

st OpwrarSrarsyIReggarch Bag, G8BJHRBIuRe7GURI IR, Wiited Kingdom).

Rissultsopd axpresed agyICs2@fes. 40, 465-465. However.
optionally, enetic si deeffect s and therapeutl ¢ i ndex

g‘ﬁ?f fter oral adm ni s Xi, rat
’Jé é’a ok e 35 sy Bisnped ies P GRe L (il from
Yuysteins Py Ralgpiia?, PQIRPRILeY, r\émt?@r(i)lézo thidagnpound

or salt of the invention (see In Vivo Assay 2 bel ow).
FGt bgives POE4EARIBRGS theFIMRAB (P PDHEIDFnHiBiRoR vhRES mERred using the

SPAUSE f@’ta{%@z[ sehil @ikl 66 &Wv@s il SR Eﬁ n%xq s% 100 test
uf

cangﬁlélf élgg?l}égeilé%trggfﬁ gc]t 'ézg n? %g csé)sl Ghibition values

mERBYed Bieg SPA apd HP dsises prsf heem fiuad ghudraliioto agssemithiabbout 0.5
lagfunthefor canhad RIDEAB aall ROBAD (lieai ﬂegﬁﬁﬁ1d>10d§be\£ﬁ¢1@rltt0@65%§FDE4B

afd.971 fO¥IPDEIN D ARNRAGSEY st 8 HE0h ﬁébh%f'tl‘ibm %*iuo%e&ce

P&fangﬁﬁﬁ%éé 1tF %ﬁémﬁ?&tﬁ%ﬂ 'f It}é s o jestetase
Aéh\g os & ?eﬁ 3{&8 egtll ogﬁﬂsgﬁ\gpetmg, 2nd
epH %Oﬁ)é nPﬁYV? Hails Haﬂ@“’gESSFérUfp@fl é@ﬁlg

oral | y-adm ni strabl e PDE4 i nhi bitors. AI so, as the
Bidemiyal MRsobigised he Bxbingtd 1 8fa/RP&R4m lteO{h% B g{md of

IRk ( ﬂbEﬁl@ :afé‘(g FP@ZL nhl*bh(s) rag ltlé{ﬁ%‘flﬂS’ aﬁg%g}r%?%e oggnore than

ext e
OlI€ Teading) e%e as follows, based on current measurements only, and using the above or

similar or analogous assay methods. PDE3 and PDES inhibitory activities obtained are as
follows, and (independently for each) are using either an SPA assay or similar or
analogous assay(s), or an appropriately modified Fluorescence Polarisation (FP) assay(s)
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pr ot ei n- bi ndi ng-1 oss of conpound is possible during
transport through the skin. Test conpounds are
wee@saresa2 as a ca. 10OrM stock sol ution i n DVSCPEIEPZR05/003038
dilution series prepared ir4@MSO with 8 successive
3-fold dilutions, either directly fromthe 10rM st ock
solution or froma nore dilute solution in DVSO The
or siiifap unshalsgoas dexly not spssifiyalyl desersbadsibnyea IiBeasiedf thx SPA and

FP! dseiyk Chbasined dcbGrat P BPineastiRp@nt Ringe ﬁos@ib@@daﬂi Beedd glven are
ge?%%l?f‘éw‘ﬂ%%&??%ﬁ FoR TP FARER NG, dopSiling off fhe BB Ot
reaflinggimadg|and ﬁY‘?;rla%‘P ‘tres) of an appropriately dil ut ed
test conpound solution. After ca. 1 hr incubation at

Yndg = compodidbf ( CAPDEPICS Qfatd PS
ﬁf:vggéfgggcharl dec) sglﬁf})og PéDaME@,E’ﬁaa(‘iJﬁb %?M,sts)
Ao i oord A GAlE o SOL L o o) g 2
mmpmsa(@ assajabmaad/ahtb)ca 37@265%11@®2t015b€nf3) 20
;@Eg I,ngmd ca. | OO (ca. 10Qu] 3.oply sbslio@byal =3l i ne
S e I TN 115§ 8 2 L T

ot
LAV SN RV | uo: II a T at CIIClL C UI DI UTTe LAY i qutru

handl i ng robot after centrifugation at ca. 1300 g for
ca. 10 mn. Plasma TNF a content is determ ned by

En?elsﬁ(:t I oCc Re el I AATSENRRibAS RN eSsR Qngb@s i@ nausea to greater or

165?%’??8@?éa#?erggi’fsywv%m% SR8 %ﬁﬁ%@g 83l Guprent Pginion in
Chepécal BiabesyndOQk. 5t 62 rtip seq 98%@% lhopasret 2B e rgs cited thercin).
Thsteffork At wasklaly: prefehibld, birtarot efsedidE-if the(cBEpa@impha)salt of the

inRhAs LA chisetda l"m%@bﬁmﬁi @£ble BhéBOsfileladfdcts, €.gbafter external

toﬂ&%?ltdrgﬂrﬁ%ierg )gtgﬂhlﬁt 19 drﬁfn?s% 10']&11@[1 ﬁ@@ffects can
forgraBplq ALY ﬁl%laﬁogewqeg?tem@l 1 gt therforgpduiiqrpl yhen
adinrhstersd ity femmets; nios exaainleomRREn nigaRibthedixne Weaset, extent, frequency
an@/0NPaUisis o BYBniping Ratchihgatd/ar waithidEmViestedC kit @iraltor @arenteral

ad iR A of tlﬁi:' éo a(i §Ie§aﬂte%e@fo?%§51ﬁﬁle'lﬂ @b@@s\é\é Ph&einafter for

ons EHE] BHCLRPER AT of PR TS gﬁéﬁtﬁtse%@ iffyis and

thepppsaic glex €bbhi thedferret. §6@@ao 5] eaé@aly% Rebishgiyd ¢fgl.q"Emesis
indicedrek inkibitorgef [PDEN|in g ferodttt NePBNGrawetdoogy, 1999 38, 289-297,

errhRE! NBHBp AL RIcoREy, rmm moc heanes elbwaverl pr%x@dl’@r efletid 98-
effh &E’?ﬁd 'eis g?ut}ﬂcul%& ELL Igéo r oan’ %Irﬁ?‘[ mtlo ?n[l Be QXnvggeBwntly
megFHEd By IOPHENES fePicy eeqieg pberiou ¢ ?ﬂraﬁq %dmlwfra%qél of the

comagimalortpplt o thterinYengian (ssa If ¥avo AS0Pd belcaw).10 ni nut es)
and resuspended in assay buffer (RPM 1640 contai ning

Otllg szc;eo eg}s Cale nﬁq{nld P}Dg@d'lr%é% %g&ﬁ‘ gziu.?&g n}lle/f’ s(l:ae e%/%: =) such as
In/str
he :Ec@ghe and other central nervous sytem (C medlated s1de effects; an
gastrointestinal (GI) tract disturbances. Therefore, it would be preferable, but not
essential, if the compound or salt of the invention were to cause only limited or
manageable side-effects in one or more of these side-effect <ategories.

Other optional in vitro assays:
Inhibition of TNF-« (TNF-alpha) Production in Human ¥¥Vhole Blood

This is an optional supplementary test, e.g. for potentially oraliy—administrable PDE4
inhibitors. Also, as the assay measures the effect of PDE4 imhibitors after loss by protein
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50ul) cells are added to mcrotitre wells containing
ca. 0.5 o0or ca/ I.0M (ul) of an appropriately diluted
w@eoppousd2 sol ution. Ca. 75m (ul) LPS (ca. 1 np¢TEP2005/003038
final) is added and the samd%s are incubated at 37 C
5% CO2, for 20 hours. The supernatant isrenoved and
the concentrations of TNF are determ ned by
bisdiegtit mighe pisd bmﬁe@@émtm@a@mwaﬂgaﬂm&wtwh PDE4 inhibitors as

pro@EIFakRaYoRIof byml du%s (B Sb1b By trariSper kiirsughFhe sitihie
conpound of formula (1) using the above or a simlar

assay.: hi biti on of TNF- TNF- al ony
TepEnER o PLonarenss it Gy shge s Rk IRERINE P glion
seseqomm@mDMS@nvetht&ﬁ@ﬁcmm &f@ﬂ&d@tl@as Pt dizegbyyfrom the
1 (E{Mtsﬁﬁ:klsSIutlbﬂ pB fremr emoteadi Bt il in MNIFOr iy Icempound is added

| F-a standard curve
to ?L%%Batt 03 %ﬁrﬁbe?{rﬁ% Hggﬁﬁidgﬁger?%bwzlo TA). Ca. 50m

treptavidin/bioti Iated nti- ,TNF- ntib
Hepaihiso biooB wruﬁrﬂ@moamk@%é@%ﬁ Dorged 1l en 6By
intndiceatitrel fhopiweBBeoriaining aai Big 00 ca.db B\ Brierelitem af Buni n

apptcpriattipdiliied Recddomiiuhd ssldtisheA pérataes haineulsatiah etcaadd °C, 5%

(3@5 alges f1qea. Q&ul%@f hps(Epdpeirichiedd)golutad (Slmylﬂﬂsd) GERPMI 1640

sl i LR IR o
firplot khersamplsg yre inqubataycat %4374@)5 éPl'ng“ ¢ hetge and ca. 100l
cﬁ@@ﬁﬁ%hygl&bglcaﬂ Jafhé WC1IVNNalYtis ¥ddel, éﬁ}iﬁh&tﬁqﬂasbfadﬁ téllected

%%rsa\zlﬁ% e%qra?eoﬁ{ﬁ mlé <§1ﬁ&‘ﬁiﬂdﬁgg ?ob%'%' & cgeﬁﬁ‘ffu on atca. 1300 g
e.ln vi
f%ﬁﬂz;}&é]ﬂlrﬂc #19@& et ohded 8‘§E°r°¥‘?f8 ‘6‘8%?8“0&33533’
usiretbe AGEY tedhmplogy (w@a@v)@n by b@zmee likgd iaparpnesorhnal pgay
(BLISAP(seeBélywy.est (s) of biol ogical activity. However,

sone additional in vivo biological tests, which are

d whi re nt i al Neas f any
Rl o g pmnspnd b1 B0SuP D, haIfy B E > TG 00
Qret@\ﬂcgm (TNFoalphd) Papductien B ffuman Dl Blopedl G0 o3
(nl=n6)Vi voAssay A : Activity of topically-applied
corrpounds in apig nmodel of atopic dermatitis: Effect

Ingtrl]bl? ﬂlggg 'y }rq\]’%'ts ? 6? ng'l -alglgag %05}( At)%f’)l\ﬁ gtﬁz%n ?ﬁﬂ} Hgﬁygpplvod

["uor nzene duce

'"?W@‘ql%#@éﬁ%yuw ty (DTH) response in pigs General

Study Design: The pig DTH (del ayed type
THY RemS&iohilisupplyhenrdekstof. g donpaeitidily patiadabig hdrinistryble PDE4
mH{I?EtHszes the Th2-nmedi ated i nflammatory response in pig

to mmc the pathology of atopic dermatitis in

humans. The nopdel neasures the potenti al

Tesheompeifids arearenayededsras: 1 nMcdogkoighiion in DMSO and a dilution

sckieppephiey imPMI@oith® dubeessike B-foldrlilutiens either didgddly from the
10096 RY&olR] or from a more dilute solution in DMSO. The compound is added
to assay plates using a Biomek Fx liquid handling robot.

PBMC cells (peripheral blood mononuclear cells) are prepared from heparinised human
blood from normal volunteers by centrifugation on histopaque at ca. 1000g for ca. 30
minutes. The cells are collected from the interface, washed by centrifugation (ca. 1300g,
ca. 10 minutes) and resuspended in assay buffer (RPMI 1640 containing 10% foetal calf
serum, 1% L-glutamine and 1% penicillin/streptomycin) at 1x10° cells/ml. Ca. 50ul (ca.
50ul) cells are added to microtitre wells containing ca. 0.5 or ca/ 1.0ul (ul) of an

appropriately diluted compound solution. Ca. 75l (ul) LPS (ca. 1 ng/ml final) is added
and the samples are incubated at 37 °C, 5% CO», for 20 hours. The supernatant is
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hypersensitivity) response in castrated male Yorkshire

pigs.ln general in the assay, pigs (donmestic Yorkshire
wER@s/09B52 18 kg at time of sensitization, castPEI/EB2005/003038

mal es) are first sensitized-#§-topical application of

ca. 10% (w v) dinitrofluorobenzene (DNFB) dissolved in

DVBQO acetone: olive oil (ca. 1:5:3) éca. 40 ng DNFB
reAd@edvirat the icomengatiansiod A NFotra dytotoined 8y elgetsochemilaminesgeaice
asdhPisihd thB NGEN. tedHIR1dRly B$ b?mxsmsemw)enged 12 days

later wth ca. 0.6% (wv) DNFB applied to random zed

sites on the shage? bacgﬁég t he Eigs (ca..Q@ i
Resuits digr Srgoginound of forhula (L) ysipgnihe AP A AF HIFFE Y by
Inditii tibonafJBN ot (TNFaplRhBPrediefion ahPBM sy JCH =84 (nere,

the treatnents are perfornmed at about 2 hours prior to
Tﬂ’%d Wt 4Qqfpours after challenge (for DMSO / acetone

Caf6R f]l qu . g
soJ ut i ons ensi.ons, , t.0,maxi ni t.
Ceﬁoﬁws enksofh G Ll L RGP il ¢ tr%%f%%ed t0a96
weh aplypiogelepe plate: Hgelealptedilse sopkins HF NEropgprgard curve (ca. 0 to
30080 pesrinRHDYS wstemy, 1@4TIA)I €al 5Quin(el) of straptavidiabimsinylated anti-
TREQY 26Holly nfPRecadasycabemtm2dgddsahtiaf NG, méacicabd antoopl
P§$ :cl Qiii,nlgy%f‘%ﬁ)lgﬁn%tsg y! i alﬁ?nég{ %8 rBQ(?%]dttg %QA l\%lggnai the ?fates are
% Téh y.and ex ent

segled @ang sIkgR fecand BeWSi F’r’g’f‘? bRIngre3dongp Rt i on

at its widest point and assigning scores of 0 to 4 for
TRACH E9fisaraskhpena intensity and erythema extent.

i re.of i i . ; _
HW%;W B e %ﬁgﬁﬁe@%&i anﬁ%ﬁﬁé%fgg? “i%fﬁ L%;%%eﬁﬁ‘%ﬁ%%’? 211
9Q-hrtrf Bt 2°Er 2l AR TR RC e LD ARATHEHONS Qe Tt JYFshicaPration
cavéstreepaged ysnesrmjngsh TR efeataNo 038k el , | ==ni ni nal ,

barely visible, 2=m|d, 3=npderate, 4=severe. Extent

of Erythema (not raised): 0O=no edenmm, |=nacules of pin

head size, 2=4entil sized nmacul es, 3=confl uent

I =dj e over entire site. -Induration

b?gé?gﬁ%?é#?p%%%ggnal, | =nodul es of pin head size,

2=doughy lentil sized nodules, 3=confiuent firm o
Thoduiles enzymeitic PRI Brightbitiansaseay(s) eecrihgdeyovar ggagrally similar
aieRsBodl beaegazdednBbeigitheprigias tedi@) bfisiblogitabictisitpr Hewever,
SHBE DTSR B VROE TR Y0 98 ot o cosnti
RO P8 A il e AT LC T A0 GRRRARTS §F PR gbeen
caribd git, aafdesomivad belpwr esponse. Vi sual scores are

subject to sone inaccuracy / error. Differences in the

sunmed score between adj acent control (placebo) and

treatment sites on the grids are cal culated. This
Iy¥ppetseditd val ue is then used to deternine the percent
Acctivipybif tomienlyerppbied donpounds i awiewodel oy atopisydepwatitis: Effect of
coRpéurils, dppliod 8P Shin Sopiesl admlbwistmuidn, oryed diuitrdfh@robenzene
(}?Nﬁ?}zﬁ)ﬁﬂfc@d wggyegze%yiﬁyﬁgi&ﬁhﬁw# {)I?T?ﬁ%wpéé &flpies

n I't1on. hibitio percent 1'nhibition
conpared to) the nmean summed score can be cal cul at ed.
Grherat Stedy Retigs after chal | enge, treatnent sites can
optionally al so be visually evaluated for |esion area.

The pig DTH (delayed type hypersensitivity) model of contact hypersensitivity utilizes
the Th2-mediated inflammatory response in pig skin to mimic the pathology of atopic
dermatitis in humans. The model measures the potential anti-inflammatory effect of
compounds, topically-applied to the skin, on the acute DTH (delayed type
hypersensitivity) response in castrated male Yorkshire pigs.
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Specific study design and results: The
anti-inflanmatory effect of the conpound of fornula

W@ Rgo5(09@3sre base" form, applied topically to POEEBW0F(03038
on the acute DTH response i R4Gastrated mal e Yorkshire
pigs is conpared to that of another PDE4 inhibitor
cipanfylline (BRL-61063) and the topical

Id gﬁnﬂm ivothelastayy pigs (deorestic Nugkshine pige, labli/leg atdmmy of sehgtization,

paRawMleYhard mrsﬂwn@mﬁw by ®picaPippatationadh iost exayl:

dﬁ%}%ﬁo&é}b%&e éﬁilf d%{{%%\é'é }%Bg;@tjég&td&td ;8 oilg(é? 1:5:3) (ca. 40 mg
DRIEE, GOp Frigisligs seltion [aial)gp the qep (gpicy) A egofti Gl e pigs are

thenicballanged b2l daysdater #ithea. rQ;G%f(Wét) DINEB ppyrpddp saridermgged sites on
tHRrsh&RX tkk 68the®iGes. WovicEpRERIMifeatiteard idemtificd adnenibered by

gﬁ@ﬁ&ﬁ}?%ﬁﬁnﬂ}(ﬁ%’ &nhe glycol (PG* (ca. 25 ng of

ation at about 30 m nutes after and
about 6 hours after t he DNFB chal | en
Opithe flesnef dhalengsy the Sighlimenid e perfemed #anméz é\ﬁutwmwaand about
6 byrsgereclallleyge@ot BMID 1 svbne adlidomysusigenkions, ¢b ynakingize

e{ sln%\% rélgu ocﬁsatt 'af)é’lﬁ b §n1£1ht@s a@t&%&‘&tﬂ)ou‘t %%ou@%ft%@%éﬂéhéee(for

c&ipgp?mgl% 8? cr&gmﬁ re@gﬁesgngsifnore éélﬁnca fg& %Q)ﬁ)é tlment protocol).

gl ycol. See for exanple Conposition Exanpl e CI
Ohneday (efotie24 hsy aftershallenlgk.endioptioreatly againmtta 8 dns posThimllenge,

tdsP4RE 'dfla‘jvﬁfallgf%ﬁfﬁ'ﬂdht@d fdpinRhsi§and Cx M ¢MrhenB bP@easuring the
dlfgle&elf&%herg étga a?ﬂg d E@ﬂ Es%grﬁﬁ%%c%é%%’of@qgutf each of
S oot Cainef GF st alo scord
020 5%S¢m¢ev forlem’tmré@éttmﬁé}’tb@n@l extort agivediraionege assignpd
aord@he s the ¥8tidwing beteriaamensmrefE8ckner: Oonmarabo =ndnimal, barely
v}éﬁﬁé iﬁrfd 908 4fak; @%e@é&eAMhAQ Eig@%ﬂmt{réﬁéﬂ) 0=no edema,

‘ﬁfF%//‘P Rlﬁg 333{51%‘3 2“‘% g fnaFu rll—dlffuse over

i Sieninsaraios eapHy e)a%%ﬂm@% AR tP“B size, ~doughy lenti

sized pedilesy e#gOn(flaéﬂtethhsnddukts 4rdeffusethast lasipst Thasurmned visual score
aBd00h hb&d nﬁ&lude‘é@l@é’ BANVidUaReFR IfbatSthaiR intehity Nergtthdfia extent, and

rgélv %\gong?%e mm<58( rggl sg(}nr%%fgﬂéaﬁlg %1@(?w§ q S Cﬁfg’ﬁ%mkﬂ}ﬁed
SGOIPS qﬁntgeagra Yy 1Kl a%%/rb]@ mzftali,yr]‘cﬁpgn?q ) ]éb égqrgs f15 subject to
saee waswatshecrfaesi on area when added i n DMSQ acet one or

PG oi ntnment (results subject to some inaccuracy /

f%l%ﬁ%es 11:[ lﬁf‘ess%nfnl? ; ; gl% b%R)pc%ﬁradfaeerﬁ %Hﬁ’tﬁﬁ l%e%o h&a treatment sites
obytha Gpduies Cqyatedy TR Ol Filpis iy gﬁécﬁttmnﬁ i pggoent

infhdleitiany eempsre tch é\a@@ﬁd iseqrg faryhe erwdsl O &S The more
negative tinddiffrenopvaiad, lte gdaemths tarddtet dltibifos kPercént ighibition of
Qieh‘één@ ifi6f %ﬁa{ré@fb e mMnAmARiakork-can be calculated.

PS-1 nducedpul nobnary " neutrophilia in rats: effect of
or al I‘%/ adm ni stered PDE4 inhjbitors
About 24 hours after challenge, treatment sites can optlonally also be visually evaluated

for lesion area.

Specific study design and results:

The anti-inflammatory effect of the compound of formula (I) (“free base” form), applied
topically to the skin, on the acute DTH response in castrated male Yorkshire pigs is
compared to that of another PDE4 inhibitor cipamfylline (BRL-61063) and the topical
immunomodulator pimecrolimus.
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Pul nonary neutrophil influx is thought to be a

significant conponent to the famly of pul nonary
woele@sasss2 | | ke chroni c obstructive pul nonary dPGEEB®05/003038

(COPD) which can involve chroff€ bronchitis and/or

enphysema (G F. Filley, Chest. 2000; 117(5); 25Is-

260s). The purpose of this neutrophilia nodel is to

study the potentially antiinflammtory effects in vivo

Iﬁfthé)a(%lvla YssaghB tshpsed PRl U? B tb@b@ll}oidxﬂﬁﬁiﬁér&ﬁ BithdrA) at
gg: (i‘év/W dnﬁgrﬁ{agﬁ)h gluﬁ‘&{ «gfsﬁqa[ !l@‘% SO / 90% ac o ne (ca.

Ipo ysacc
(@ pbojt 2 §éé° mﬁomg oy per the
BNEBmmlldmgbmm (Boat @cOé% (w/w) cmngatwwa an |giltmensontaining
ﬂr@ﬁ}ﬂeﬂe@?ddl €BGRI (¢£r25 mabefgfulach / bifH)at ueiugBO Rgnutes after and
xg?jﬁér%hg’ﬁwﬁglgllgﬁg%% *afk% WS 8ﬁﬁ1ﬁ@ﬁt§@ed’\&t able with the
caswe%d

co us

DS Conte G el PPRA LD the folowing
cgngfituents dn e Gy/w: ce.Af-50% mbitexpssalptung cgel’emiperal ¢, ca. 5%
podyuixgl stearpl gtherdelsi Velpe $2prad tay 20% @moplyisie gipdalmSeofor erample
déh s{tkﬁa Eﬁ%!eiﬂé el h¥reifQsLror 8 SRRBICoIRHAME Foriat{oR)
exanpl e be ner at ed u5|ng the f Ilomnng appi r ox.
doses of PDE4 i nhi bitors 4 0..016 and
Thegogwoped rEformplad) a fp- rOti/A haL'G Shi iguibits the mean
somret adesabreenyt abothis - 1486 sompearcd tp e gdaccbo AGrasivlent @d010PDy

ASeV)Y Ade Bompetind G36:Ra 1) @H@[rﬁﬁeﬂé& at &d. QD (WATHRL i C
SG)/ z?@éf@b%%é}gﬁrjn gﬁ@g Qi‘&iﬁptl o6 BB lg/r?rf M Hdafi Qurpﬁted score

ull1.zer con ni ng
AL = W K RSN R L U
23p¢wéa in @M&@/awenqampﬁm@thm at ga.@.25(% /W) 4n pinihent reduces
thesurtifed 86drés bitdbest 8% Rixd eb@o LI, lespecavdly euffeotstthdt Arenot

s@ﬁtﬁﬁ@ﬁl E %t)v%h&eb ﬁfe%'hnﬁl% fédQH% 13(&%%% fPnulation
iSRSt e By dbaoruéﬁ% 2lpSy ?{ﬁ%"@ S red for

Ttified fune
hood. At about 4 hours-post LPS exposure the rats re
Tawthlg thezsih mmmltmtldm sEcampdund e fareulHfl) aipearts tc decr@Be the lesion
df@{ ¥8on AHA8H H PVI@octdHe R PES bih@Ne@ (dedultsBuBB&O 8bMERlaBéuracy /
éege (BAL) is performed through a 14 gauge bl unt
dle into the exposed trachea. Five, 5 nl washes are
perforned to collect a total of 5 mM of BAL fluid.
Thssatesdé dppewin dememsiratecihik petpnteal @nfifinflammatatysacsivay of the
deaipberdBdfoanul (Hl“frdcbade’l formy tedn deateqaf DUFR{dRIayed type
mﬁis ﬁwlﬂ y bRk nghecé dnquﬁp%%ng %@ﬁnm&%& APRL bxinin a
tion’ at each dose i's calculate
Sfigp! WHWﬁgﬁpe sl ope, signoidal dose-response cuirve
is generated, usually using Prism G aph-Pad. The
dose-response curve is used to cal cul ate an ED50 val ue
T Wivoresperl. kg dEPSeiwdy cadeprd oy afyarevitnaphiliatin oas bgffachef orally
ddeldisiendrl PDEGinkibirase LPSi nduced neutrophilia.
Alternative nethod : In an alternative sinpler
e ”boqjulﬁﬁﬂﬁar?fn@tﬁ)pﬁﬂ PRAEkUE @hou@hﬁb'lﬁ'a%lgiﬁﬁéang&ﬁﬁ SHent}0 the family
&{ HDYsEs llﬁé%} rﬂc dofu ll‘ﬂbnzg"y%ll @GP]j) Wi can
Yo il m}a{ch Qany/BPbfp fy) 'gl 82& idbot e1(5); 2515-
P e A o
mﬂammatory effects in vivo of orally administered PDE4 inhibitors on neutrophilia
induced by inhalation of aerosolized lipopolysaccharide (LPS), modelling the neutrophil
inflammatory component(s) of COPD. See the literature section below for scientific
background.
Male Lewis rats (Charles River, Raleigh, NC, USA) Welghmg approximately 300-
400 grams are pretreated with either (a) test compound, for example suspended in about
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cal cul ated and reported for that specific dose.

Literature: Filley G F. Conparison of the structural
wa@pasiogi3sanmat ory features of COPD and ast hma. PCITEB1005/003038

2000; 117(5) 251s-260s. Howebl RE, Jenkins LP,

Fielding LE, and Ginmes D. Inhibitioix of

anti geni nduced pul nonary eosi nophilia and neutrophilia
0.5pymstdlyiselluloge (ohtainsbleoirom Sigmpirdd Slekquas, MO, ingvater or
(b)ahick onty, delovenedNanallgyn a dos. voRuheroirai §0 Pivkgr fzowrallyy dose
resp&R0 puiles Gid-fBPexaBpdate denctitapusng Re fellaveing applonie dodds of PDE4
inhifiRw: D@ 0/ 0.8/ @O TETand\b. 008 X@E4R. Mbothper mBarsofolBimd
pre'tr@ﬁh@htt BfcSats BRI xpoden t@%ro%@l@e@lmselgtﬁyﬁehp(ddﬁ D26:B6brépared

Eﬁéh i 211% id gﬁké@%ﬁr%ntzgﬁﬁlé ah dil Hﬁﬂp R& Youis, MO, USA),
ceigigul B b et e W
Ratajire Ppase ¢o 563 inutes.” LPS
6XR98W§\;%<F3<§HT9EM§832 mtﬁe eBF‘PBSr oF rghbed> om
lengiuis 2opnmidth x 30 Aereht oTI}ﬂ Iée)‘Ptl B Ao SXDORADS §hargphgr are contained
in  ¢antifed Bmierhobdn gt abert 4rteyist-post LER gxmmsure thpratpryepuhanized by
ove2 068 wilingntdbgdital 32, 90 mgligy adwinsjerad inRaperfpegalibdel
Brafchediesia 18agk (BALNG: peSelmed itvaigRBH4 ganpe biuntmsede ento the
expoledigivhed. OFivals il tvaitieh heoparioraed tocollacti ol bfFinklref BAL
fluRNArokdd oMl YQnPAR 1sulké ylenhi frebiidlgare Deffogidd il BUATL 6vRl i§ order
to QllcutAMre@op FR X THI e ﬁﬁlgl PetRnicheutrypi mﬁl\b‘iﬁ‘én at each dose (cf.

ve}{mgﬁgxgﬁﬁﬁted BN \Gfiabl& 1D cflgeﬁtdog’e fe Bive is generated,
USL}?@ 4pin BliSm! i;gd S’?ﬁ&h E@ {&g a{ﬁiIDSO
ikl bR IS CRLE e
m enef| CI al anti-inflapmmator effects of

pDEAaerrzﬁwedﬁfté? Ipaneerative simplsyembeslimgh ofd hiegpensdare, 2
singleioss) dnss/ef 19gng/be ar meeuswally k@ mefie orOremedicpf hs i
inhiftonkarvebigle s aginaihistered toithd rassrered pATgens newtapbil ghbiomnyis
calcullied adrepordgtifoe thes spsecifes distf i cult to study directly

i n Lagrarréowever, in 1991, Takeda et al. (see

Li tBlRY G R SS@bh@ﬂ)nhﬂ“lthBl\émﬂeﬁﬂmﬁﬁ ﬁr&l&dn:ltb@tfeﬁﬂ“lﬁemit@OPD and
asthi8€dURE: " BRIDONSR5) 25 RIAJoegous to enmesis in rats. Pica

f e gl kS, FerlRBRAW, P41 @hg TS Bﬁd‘@ﬁnfe@lj |I|nHi%§tﬁ>nL Bf £Iﬁfg%n-
1nin’9&1r 1Rofifdl SoddpHi ﬂaltﬁeh‘c k?\ga ﬁ&'ggl

0,

PR e B

erreimslch%’ﬁ Ca sialglgﬁé%éﬁ igaiq% PMERl SR A i8S M.
Copmammaff@@% abyRjitoss. Religrany and $ia Lo 74%% (Brifloghely 3 ratgnodel of

pulmermarysneutTphifRat sz@aawda’wmam{ogﬁ srd Beseppudcs. cap0l; 14: 157-
l64let erm ne the |l evel of pica response of rats to PDE 4

i nhiUndériwand BXC, tishomeRR) Begihnatvicy S; 8 ebbdR, Ridosas DinLee JC,
RoRah| AN Atl@né I, \HaDWH, and Grisao1@edBr §B 239063, 2 p38 MAPK
inhibitor, reduces neutrophilia, inflammatory cytokines, MMP-9, and fabrosis in lung.
Am J Physiol Lung Cell Mol Physiol. 2000; 279: 1L.895-L902.

In Vivo Assay 2. Rat Pica Model of emesis

Background: Selective PDE4 inhibitors are thought to inhibit Anflammation in
various in vitro and in vivo models by increasing intracellular levels of cAMP of many
immune cells (e.g. lymphocytes, monocytes). However, a side effect o £ some PDE4
inhibitors in some species is emesis. Because many rat models of inflaommation are well
characterized, they can be used in procedures (see e.g. In Vivo Assay 1 above) to show
beneficial anti-inflammatory effects of PDE 4 inhibitors. However rats have no emetic
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Assays in (a separate set of) rats (e.g. In Vivo Assay
1 above). Anti-inflammatory and pica assays in the
W@ 208/0%36Zi es t oget her can provi de data on t hePCT/EP2005/003038
"therapeutic index" (TlI) in-the rat of the
conmpounds/salts of the invention. The Rat TI can for
exanpl e be calculated as the ratio of _a)
respensat(ihay hgvearretarait pflex). e disb theae m@ha’dﬁwwrbbﬁnpﬁ@layanh—
inflatrondsdrytefiscisaf PR 4 inhitfitoanandteprepisEpiffigidite stuslyglirectly in rats.
meas Hiosdvéry inr 191 nEakedephill (see Litdratuie $eshon beley) Hemdhsimated that
thRSHeyfedding Yashbnseds gatogblis todnesss ipoas.i Bicy féediligtianibelavioural
rdsPYRE t& TRBESin@hts WHBeiRRd eat AbA-RAMEY O Eybstds@ssucl B Sarth or in
£Pt1glli'l'ér aby ang Q(aS 'v@lﬁcl?fn hBPRo 8PRED fox@ts. [Py fBERAE 6an be
if‘]]? OHRAR v@ﬁcﬁ'ﬁ%te%eﬁf: i H\?mans) and

1%%6 ﬁﬁ‘ca‘? (ek
%ﬁérﬁ('h QQ&C%& %achl 'ig?ﬂﬂil%rxes% 1, Th§ Rat

P}Cﬁmf‘g«fﬁl nZ e g % feggoﬂsg 0 to PDE 4
inbilgt pé%rrew o aﬁf?& fgﬂ? 0% 1 lﬁaéa L e gt jgmmtory
AISW§ uaéaeseﬁ%fa@éet oRhERLY | 9Vq ASSERY W)t hout beddi ng
or " éntiriefierameatory apbpica pssaysia hejsmesPecips togptBerceagrovide data
ofi fledthdsgpeatinindex sl pirthe it of theicghpaundséglizofpbe invention. The
RaoTi @nnfonexasifabacalcuigtd ehwraivtfe) the goedntiell g-emetic Pica
Resppaed EDSO ibe: feape\ssafhEtoch)alye e bibteirslanmhdtadyrEibs ddse derg.
nleBAGENBY £t yutkephilfatihiibafonl inEH 4 Vo Aksay UAvitlalagpet MEratios
§s%!nﬁ ﬁid-‘f@anﬁ e 3RRsiB St fbLy LAPHIRRIN 235 dodREThIB hifight Blow a
164 6% e Qid #9owl e‘fiﬁ/eh@ Barzr?acglﬁiéﬁf’dosg B tHég:oMfioﬁﬁ‘dst dr'8Rlts of
R e an b Trand $%f%s & that
%ﬁ \8 }10\79 I %%P gD 1 1§%r§5%n1ln 1@ ﬂé@es 4 hg nvention.
Qehr Ay €8T egr es the
72 h8ecedwer i nknitBnishAveef thh @‘W&F&eﬂ%@f‘eﬁa’él Y Qg gvidually
iri cges withoutbetddiog of oprickinkmst s Thevtats dre keptapfHef ﬂi@ cigsutoor by a
wild&cFedh SPRLReiph@r®dd bmpscdoawmlﬁgagmdaﬂdaﬁ&mewfam@cu@tmlets are

pyggé@ﬁqﬂe c%ﬁ SI‘hE %?d?’ %[lgts éhelﬂlab@ (mgﬁfi ey | 9 t?roh'ndustry,
CRATIS Aoy B e et i S e o ﬁlhg rag? g ed to the

clabiden TP hoars dufing Whichdingmthaares %lﬂefo@‘bmdtc hdbrisdom thersage are
we{ghiep daidneh aloslectranabdlynceaictipbie cosersofingrodbementest Osagrbms. By

tlféf enfildE Bk Q&Iﬁﬁiﬂtﬂ‘oﬁ %Eﬁ&i the 9§t§ Eeﬂe@éll}ddhﬁtvq{oeiﬁﬁerest in the clay

p at rrent groups or with vehi cl e al one, at a dose

n t
con‘p %@W aw oS Heeh R e dng iFrogd cups
weighig 4tﬁr DEIBE G2 AGTLAY P SLROCH LR Ay
hsrngﬁ@teA‘y Eﬁlq’féﬁ theglark eysile ghe fyme wWhepyhs gnipals ape actiye apgyghpuld be
caling) iccanimalp sreamlit wiyEeaimpit SoupsanddpHeealbnwith a dose of a
compowndi/saly ol the iavantioh édifforeat daskafpr difterérd drgatpeams gropgs) or with
vtliiele atinghit alidoseaclhmiend ica.i2dubkg. almi thimloral slosiag,dbié edrepound/salt can
felexembRIRAN $i& fofin ©fk swpahwich dyabbutr G5 %sanetirgdedlludgset(bistainable
sekahAAldHR, SiaBHi8] MOSSIBHN)SEwaheTRe fdidmal slaglclpeidd@ke debris
aftQvéibhe®he folfc‘ﬁgﬁ’é i¥LarddQhe {008 cRiyGAd FERPASEned thhdki ght%y each
11%d%1 RAshA Ve cu'lited t consunes greater than or equal
AdSE %Eﬁoﬁ)ses iECANIALE By fihe cmﬂm%fthé B%a into quantal response,

where animals are either positive or negative for the pica response. A ratis "pica
positive" if it consumes greater than or equal to 0.3 grams of clay over the mean of its
control group. The D50 value is usually calculated using logistic regression performed
by the Statistica software statistical package. A Pica Response ED50 value in mg per kg
of body weight can then be calculated.

The Pica Response ED50 value can be compared to the neutrophilia-inhibition
ED50 values for the same compound administered orally to the rat (measurable by In
Vivo Assay 1 above), so that a Therapeutic Index (TT) in rats can be calculated thus:
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control group. The D50 value is usually cal cul ated
using logistic regression perfornmed by the Statistica

W@ odosnen3s2 st at i sti cal package. A Pica ResponsePE&DBP2005/003038

value in ng per kg of body wdilght can then be
cal cul ated. The Pica Response ED50 val ue can be
conpared to the neutrophilia-inhibition ED50 val ues
for the sane conpound adm nistered orally to the rat
( reaRat Aberappyticlindey (L) (A@@@y = _adicaResponse BRHO yalue
Therapeutic Index (TI) in rat satgsntrephiGariribitipe 8D50 value
t hus: Rat Therapeutic index (TlI) (50/50) Pica Response
ED50 1M abm@all e THREHpERNIndE-A( TN CdlQilited thiERAY iv/eftdhesubstantially
aetenab, m}i{d%r Jﬁ%é ﬁ%ﬁéﬁ‘enlua:@%stzinﬁan%z@fgh@ﬂﬂﬁget?etm10320/D50)
c%la't 1ﬁt SR {J ib@lkyaydi fdigpent to, and for

{ egsﬁﬂ g M {hglhllelw ﬂlé‘sec%Zt #3) cdnRe Shly a

ingi%?r se&?#be%] .O%Pk}ﬂ g@,fl@f‘{ﬁ% e iégt“fﬁé

b RS S f e e
fhioshodiegicrases bPlzJaAmaeze{n%? fRaslip, RJ.

Mul t i §pioad &yGhapman R (e I, denas b K peasieWs Kruag dd, Migpicozzi M.
Ehaparronbf PDEMinhibGoR9ReUfi5m a8 SBRWAIThAfal).Rn aFiimeodel of
phlmd SeltropKilRu t oMy RingndcblogilandiTéerpeuddics. 2001; 14:157-
fganpari son of PDE 4 inhibitors, Rolipramand SB 207499
(Arif & Haéae%a@a ’SaMo?Péjéa 1, aﬁtf pl\j%t—bhﬁ@éﬂial‘ YPica in rats is analogous to

g kY EATBLRL Y 0B Bzochemzst and Behavior.

@%ﬁ QIP f"mo éidg? 3 g% 164. Take seayama

i Ma%s aMT orpﬁ gaUI 8 A g?a?na{tgdam A and

g%arge ?R%P%’ 1c aémngstc% )¢ ects f antiemetic

drogsion mgtlgq:-,ﬂnégmom g)&dnql@ce adn sﬁﬁ i XAR/lClm Pharmacol.
19961 17(2) 58h%6, Yamat odani A and Matsunaga T. . |

Neur oPekadarbic Hesagawa S, MecikaM, Sl 4 Uaaesi¥amatodaniAragdt s
Mbtsamdga dhe¥éuwophramgscodegicr tieohanismro fzapeasisr BhiBifecisred gatéanetic
rugsor displaisindiveddpifd mdixp Meth RinBlfaprtdlooPhark@esl, 199§;9)7(9)
&% 996. Takeda N, Hasegawa S, Morita M Horii A, Uno

A, Yamat odani A and Matsunaga T. Neurophar macol ogi cal

mechani snms of enmesis. Il . Effects of antienetic drugs

on cisplatin-induced pica in rats. Meth Findexp din
PhEivoeissty.3. 1995LPS 7 (8luced 7 palywnarn XewioopisEay i, rqips effect  of
ilz%%@ﬁed%'d%%ﬁ%rME@thﬂﬁsI nrats: effect of

I Nt apgac ga%J Ly A9 RLP LS R JFDh AR AtiBh R $he lung — specifically
neutrophilia induced by lipopolysaccharide (LPS) ~ and allows the study of putative
inhibition of such neutrophilia (anti-inflammatory effect) by intratracheally (i.t.)
administered PDE4 inhibitors. The PDE4 inhibitors are preferably in dry powder or wet
suspension form. Lt. administration is one model of inhaled administration, allowing
topical delivery to the lung.

Animals: Male CD (Sprague Dawley Derived) rats supplied by Charles River,
Raleigh, NC, USA or Charles River, United Kingdom are housed in groups of 5 rats per
cage, acclimatised after delivery for at least 5 days with bedding/nesting material
regularly changed, fed on SDS diet R1 pelleted food given ad /ib, and supplied with
daily-changed pasteurised animal grade drinking water.

Device for dry powder administration: Disposable 3-way tap between dosing
needle and syringe. The intratracheal dosing device (a 3-way sterile tap, Vycon 876.00;
or Penn Century dry powder insufflator, DP-4) is weighed, the drug blend or inhalation
grade lactose (vehicle control) is then added to the tap, the tap is closed to prevent loss of

-
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This assay is an animal nodel of inflammation in the
lung - specifically neutrophilia induced by

wo pspeisysacchari de (LPS) - and al |l ows the st upgT/@8P2005/003038

putative inhibition of such mM8utrophilia

(anti-inflammatory effect) by intratracheally (i.t.)

adm ni stered PDE4 inhibitors. The PDE4 inhibitors are
drugfaadahé tapiin retmpighodutie determine theswsighingl dmg fiothe tap.tAfter dosing,

R HpNL SelgAbd Qghin fo AAGTITRS Bl waeﬁ% Hit @lf dhpcth&da M5 theadp. OThe needle,

5 OWr;hggga)eﬁg@L%eds%gyeefy AL nluﬁgs indTBL VL8 b, is cut
I cieginecnEg ¢ gRpToximatelg Al 33y munex 4 é@ W urUrﬁn Ei rnade to prevent

K gdimmagaree theotas'e dracheay ramd phe afeedler iat wengb«rd pageto and after drug
cgeﬁgéﬂy'f@tcblﬁﬁgl @bt RS dﬁig ld I\é@cﬁlyedflﬁ Eheﬂieeﬂ@@ﬁﬁe@o@ﬁgs with

di et @@l%&?w‘f%&%e&&angdwgﬁ fetr ) 108 39 S B, Eve bt
lait| dostigaregdly, pawse iRPeEH e%amﬁlgh@le/a% cdrtor Pﬁ’&e%taé}s: is used,
ey a@eﬂbwpl@buy ppctex] emukdintartedtintatthoneedB sposabl e 3- way

tap. bﬁ;tug‘? c?té;‘wls {)/@1 yERChaSME (DBS) gS-EHﬁ e:0127:B8) is dissolved

V)P(%GFPH%%L%%WC%B 188 nlffglliﬁi m@ﬁvy\’a %e\ﬁ e e]ﬁlgm 1#%% ins size-reduced

®R- 4picianised) dored, for mcxaamﬂg a@ﬂoec}mg dp the hiliaeis#iogr E@@np e given
Her&hose (vehl cle control) is then added to the tap,

the tgp S\lvfl’e?eaqiﬁgstﬁ):{t?o\ﬁetﬁttﬁé &’131% @t @H@ovﬂ@gf?&ﬁﬁﬂa{tﬁﬁ Example

|sre Welged to terH1 g t he
i%eN hotpine FOTpRILS g t"énilﬁfl"i‘ OnGRe 8t°§?‘; a?f% Og%onany be used. ome
ohitlele riftéationegravsi lgbtosothatieangbe weed 1198 d Ve firest (8% efgnaterial under

13uen g%ﬂcﬂm) gmﬁbmezaéa@%d‘sywﬂmg@aﬁmg@)lg gauge

éﬁ; neer i B Jof tggl% ééﬁ%; ngg afédt%)b){ddmg the required
YlRE el Walle dEsp \)’8 e i %ilﬁ %) glifig alone or a

ik e, salzmed webe (cnge@% veend0y hdie prdt @uswmlgmds usipldy sonicated

F B4 1@%1hu@§¥n&1qoq1@af| rmthat no drug is retained in

the ﬁreedlzr% zoiﬁ én ogﬁz? VUL% PBE'VJ ﬁt%fb?lror V\%tsseh‘ec’ §t'het‘i‘sed by placing
Sad

adm n ove

B AmelDdR ﬁgseﬁlééoﬁ%spemé@ F @EPOQH’@ ‘i%gms‘io ﬁ?ﬁeyus mixfure of
iaofiheshe @.5% ¥y mzed exidx (Slitrdsgningted) and prygenf(l diephigute). Once
Qla@s?ﬁétféecp Fhd SUMERMHE 9labél15@{tb @dtahrﬂt:s@ std%lh f1desthgsuppottgsble. They

goé\/?tm%d %ﬁ%lt%ﬁf ?@é&:ﬁ% e}’ | g 2 pﬁAal ht is fa?%led :Calgamst the
$1f1‘P1@ {pHEpil tp hglm blegrs: 4 ’éPQB’P a5 g gaing of the

wipee-aiready cdshalisedy . Thecpromctleed)valﬁm far fot suspemspine and dry powder

ARCAlHhich dfPrMeinM ko issallbwn Exanpl e gi ven herein.

For %Xﬁ%ﬁ? mff y @dm o esntszroi%t Ig%oﬁgx %Bﬁluﬂ{ antréd'ﬁgecp(fﬂé a blunt metal

Powd
dnsing Berdle High Pas .béfﬁl GRISELY| laﬁftrt?éemt%gr? %t“fas st | J panimals are
ingredacheslys dosed bvich ivethielb atr i RIYE4 imhdketor ata dwedashgt nesdle wigh a new

Haeth hﬁﬁulgch{%cf 'fcﬁeéicﬁ ofeeht dﬁﬁ% 0. lI‘ﬁg FordatiBn( ik Slowly (ca. 10

%E;C%Ié(f S‘ Qﬁ%& msteI % Zﬁgsrﬂg%as ?ng tac dY {h@ dB?%% ngé e
pr epapgﬁn@yztgdzdpﬁg oweery e mgatrac%eal dosmg device %a three—way sterile

tap device, Vycon 876.00; or Penn Century dry powder insufflator, DP-4) and needle are
inserted into the rat trachea up to a pre-determined point established to be located
approximately 1 cm above the primary bifurcation. Another operator holds the needle at
the specified position whilst 2 x 4ml of air (using 3-way tap device) is delivered through
the three-way tap by depressing -the syringes (ideally coinciding with the animal
inspiring), aiming to expel the entire drug quantity from the tap. (Alternatively, 2 x 3ml
of air is delevered using Penn Century dry powder insufflator device.) After dosing, the
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vol une of vehicle to the drug; the vehicle used can
for exanple be saline alone or a m xture of

wa@ aloser3sneen (e.g. 0.2%tween 80). The wet SUBEEEB1005003038
is usually sonicated for ca.-5BG m nutes prior to use.
Preparation, and dosing with PDE 4 inhibitor: Rats are
anaest heti sed by placing the animals in a seal ed
needtls ped taphamdesiceane raxped i frogn theenirway, and) deedop slasedk offrte prevent

ag rét§1ﬁ€&@#h§gfiébﬁzn{g4th§ta@ ni trous OXI de (3 litres.mnute

0
an a eQStdfﬁ )&X%Q% w(1t[11heltlhelI \«(r?ﬁaﬁugpegplgn 0 5/ epg%d% ghe am{nals Srethe then
rempeigd from thedtaé fersgd ebgspwdicopstanty u ygw gmrp@)ﬁ@aﬂ e
effiactt b & hmacktheda. aTheappmaklarmtealryechto%e hwiging ca@eSI anggivendiee
28045 Bt d ahdKater; Be Ptk DbEEvAS anldhgy uhifat béavidugh bhaides noted.

Lhe & 2605810 1be AU i ORRAEE 0T 16 RRRIN 8] or the PDE4

Su ure varles

VI
WIS s GHS BT L7 P HB PR T S Ot ippaerosol of
LibSHinshulsesconserftptivn s 150@@ ml wéa ASQup@) BuspeldsniitesA
AR doBXo I Matk @ehetated by @chgbthe (DR VAlbiNs TS Avehdthigie diraged into
%eﬁg%fe t&?ﬁs&@éhaaﬁﬁp f*@i{cﬁ&flli‘l% kng isDaghtetpd @Rﬁbshfbepeheﬁ the

are 1 n

raIE i oot 1ok Gpeel i IR edTEN o SRS ang water
n ew il a gligmagiyp gnhodiseat, s rats gam beprpesed iy LI ggs than 2 hours
(ggoatout Inmidwesyafiatiitodosirg. Thambtier(altarnatide smbodidsht, the rats can

b@%§f&’sea@$ op higork &ﬁﬁfz%u 0 ca 49Y bh. Mot AeBedt. EGkiddiey

ﬁltc %rﬁﬁ gﬁlbétDP %o {égt er%(rao%/ tllilg %ﬂﬁ mh pgr ha[s a l?%duratlon

é‘&tl%le(.ww)cléﬁoéeﬁéel@’@ or Penn Century dr y powder
i nsuffrbationivediBr lvagadAbhewdl Iwusy ter hdSraxpdsuraithe anhmeals are killed

atoybidasdesr Wadiuth pddidbatiftont Miey mak niragehald i GhRBlated with

b? Iy 1 b

S AL ORI s e o
heprreiigaddd> poids 1 e ﬁmhla@tbuﬁfexéd@ﬁ%meo@% (using 3-way

tap dewrophili glidebiner edtehByogthotlveolthrleagea(BARp saynples are
OB ' zﬁgcat h@O@%innﬂﬁsca( i7d8mbleY. CPAN Glfbk@ant ik Rethb@ed and the
ra%lltmg (Eeyl ﬁsﬁﬁegﬁééqda in ((‘ lirglr lﬁ% elA qteli]l shgmﬁ" {%1% rgguglgensmn fluid is
prepagsl L lpeig 68 10gH FHeAn IR FepuERey: %%é«ﬂmﬁélup £yigeRjp holders
atlé hemds ypuif dtera. SO mpen fdr kenemitiutesarithetséigesoare alowed taazie dry and
tﬁeﬁﬁ&‘iﬁgd fv%ﬁ{rLElQﬁnﬁﬁer cémﬂ) bdutd Fio GliesedifRfdntihlOcell counting.

Tg’SgPtﬁB g}f P % gf? ﬁgy etv\%?rr gﬁtgs ggs\élspge%smn rrng thé\%att&lo cpﬁnts the total
napibeesl @f rauEophisning had/Ald arg deierHecd: aBPTea aw@m%% PRHfH-inhibitor-
iediuesd atibiyion rifideutrbyghyilid) av eomeeisve b€ thd narnmophié cefifteiatrats treated

vﬂﬁ} ?&ég};@ﬁmgeﬁ?éa%ﬁgmﬁhm&orge ggo%mci o the
{ hey Bt g onedne B S SEpEE TREF thed e APsind Hed é‘ﬁ go20r0.1

mg bEBDEfiplibiiereper &globgodnwisight, Zoma tp - g 0 Gy me/kg ose response
ciBsicag beigeferstetti cl e control or the PDE4 inhi bItOI' t he

rats are placed into seal ed Perspex containers and

exposed to an aerosol of LPS (nebuliser concentration

ca. 150 ng.mM 1 = ca. 150 ug/nm) for ca. 15 m nutes.
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Aerosols of LPS are generated by a nebuliser
(DeVilbiss, USA) and this is directed into the Perspex

wexpssu3s2 chanber. Foll owi ng the 15-m nute LPSPERPPENO5F/@3038

period, the aninmals are returféd to the hol ding cages

and all owed free access to both food and water. [In an

al ternative enbodi nent, the rats can be exposed to LPS
Ie¥yotdsaay 2 houEsaluatie ofiBeartpl0ictnden &fSQradlytagministered PDE 4

£9shings in thewonthigds fakreer nati ve enmbodi nent, the rats
¢gn b gg,paqssed to LPS nore than 2 hours (e g. ca. 4to
0 vehi cl e or PDE4

ours ter

Fﬁ%f"é"f”&ﬁ‘g m?%?ntagé‘ian\l}(ﬁgieﬁef?r tg‘PserﬁS‘fai?sne PDE4 i nhi bi t or
RRE4 anhlblﬁg‘s awprprepased of o (n.on admjigiratips by dissolving in a fixed
eslagrt(eall)ml) oBacsnataal venl sddingayageshoAoed. 28%dulis inal volume.
ﬁ ét@ﬁe fsp Qt@a ”65/%111%&f?1g3a de? i#b eﬂ‘gelsl 0%93 1B% sONEBAOBfce the

1I uegﬁ tone g g v 1 % ﬁgl t%lﬁ aje
%efﬁm i 2 & B G TR B Tgiere
LBSa?g‘@éﬁoé‘(ﬁééﬁ@BOSP&? f”ﬁ salfnes i s of heparini sed (25
0ai t sdmknaly phosphate buffered saline (PBS).
Newd f-aRhi (Mﬁ&élb Pafik Furo] Wi gBuRNCh oy 8RltAhspeadRd allowed to

%cc{\ n?au? aﬁ% $§le§sr Hal ?ﬁé‘){ fl"#ggl%t &)tmnér%es éﬁgo 1%t%£lfé§edcf%0d given

eéEh Mtlﬁhn‘yhtslqusT qut &o rgé%qa@pféme%apruwelsa'l“ ¢ apimapsge sypplied with
paskduriséd ademef giafie dridsnyswetesclangéd daily. i s prepared by
pl3aC| BSp & Benk8Prbroks@y) 10Qul) of resuspended BAL fluid

nto %E:gg'%ﬁz 15}9}59%%?4311%?0' then is spun at ca. 5000 rpm
{ sareallovvedtoalrﬂ
RRGA dplibitcss aresmdempiiete o] ugipgaslogeyplumeg of£a, f’é@‘)‘%-
Foras hrovasded dearmighi talt aldesvdd frenavcessdo watee. The atimals| drg orally
assed HiovehRUNGIERDE Kamibig usRSWASIAE NSdn® ﬂosnlr_g asadidhiisids ba¥eed down
£2%aL of fhB Brb Qi ?H'g tHé*Hé%S o, ﬂﬁ ﬁ% 4b %e@élameg to

&Y

I 1.
Rolfimgice R TSP Pfé% % aﬁgﬁ' i 166 5ESSs 1o

weigt.r Bhanimelsane constaptly ebserwdtaad any emeieenieqdss Grighingrsd
voraningylonbehhviBiiad chanpesyirt tacsrded. The dniataéschre Bfowat gdceg to food

gghgodcm)emﬁlﬁngsf&%}?pgﬁds i bitor used in the dosing step
VVng 0, < }etoﬁ DE4 i nhi bitor per kg of body

h]?Pé% 0.e.g. O 01 / kg), a_dose-response
éhwe{chwﬁm@@tea efien rlelesing wyih comeoung on vehisls conttql ke fyrets are
flhexddipeutealed prspsx ofmtaineas iyd agoba toteredRDBTA.PS (ca. 30 ng/ml =
ENBD l%'g}rﬁ’ll) $orida. 1 M2i0ARS NePokd]sfAIPSE ard gdndMat @by ahsbulizer

Eééé} @gﬁ?tdﬁ& bk & FRLe® ﬁlt&ﬁ% e];ngx ﬂ?o%ﬁr HAb&S: ‘Following a
H

L RHtC CXBST OB P B TRy &J&% boldi spiapd ooved

frp9 agsessde etatrieanshil adderstaggdiond. SGeapmbeierveoraf t Q@%t@ﬂs
tdiginheafdl a peliodref atAcet Dhidowrs pestapalrdetiag. BYl ahdtecpisbdesand

Eé}ﬁwogfalehgﬁg@g%rg&?degnto the solution. Once the
ution is nade up to final

oLl el gy g e £on®

About six hours after LPS exposure the animals are killed by overdose of sodium
pentobarbitone administered intraperitoneally. The trachea is then cannulated with
polypropylene tubing and the lungs lavaged twice with ca. 20 ml heparinised (10
units/ml) phosphate buffered saline (PBS). The bronchoalveolar lavage (BAL) samples
are centrifuged at ca. 1300 rpm for ca. 7 minutes. The supernatant is removed and the
resulting cell pellet re-suspended in ca. 1 ml PBS. A cell smear of re-suspended fluid is
prepared and stained with Leishmans stain to allow differential cell counting. A total cell
count is made using the remaining re-suspended sample. From this, the total number of
neutrophils in the BAL sample is determined.
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LPS is dissolved in phosphate buffered saline. 1.2
Animals Male ferrets (Miustela Pul orius Furo, weighing
wa:z2mskgesare transported and all owed to accl i nBCT/ER2008003038

not |less than 7 days. The di etSeonprises SDS diet C
pelleted food given ad Iib with Wiskers"Mc a food

given 3 tines per week. The aninmals are supplied with
patst e Praegodriamat ragdade dri nki ng wat er changed daily.
Th@f&}@pﬁﬁgpamhaﬂersar@mcﬂieas) 1.3.1 Dosing with PDE4

? gsnﬁ)ﬂfoﬁlol?%-l MGQ@B%&M?}; ﬁelﬁ’r%gh*ﬁ'a% gét@ﬁ’?_xg% ‘;Eﬂéclt ésf)seé of PDE4
éﬁh 6V6W%¥ /ﬁﬁﬁgﬁ%%aiﬁﬁfree access to water. The

BhEwslie em%les)réhq Rungfess O vemnithandeteichpearg copped i determine the dose
bNPDEH tighibius ithg gives a 20%bntidensi ofgnreeae dD20O) hat i s
Q)aﬁstﬁéi'aﬁgﬂ% nfd'aﬁ (@9%1@ thisRsdy{sQ8dn dalduatdédor each PDE4 1nhlb1tor

e%gg etﬁﬁo osing, the’aninals are returned t
H%P%lng d@@g A48 with perspex doors to allow
observation, and given free access to water. The
Reiretal }gr@mﬁiodndl@{ @any (D20sbs@r-v e D24ridcidenee efiemiess in ferret
epi sodes (retching and vom ti npko ahilieheyf @ibkdbhilia in ferret
changes are recorded. The aninmals are all owed access
0-90 n1nutes si ng.

f&%%ta thaf the FEobRIPCLF }r%y B dp2uSfY e viins fpigin vivo
Wissaly 4cis wfow sithstantiglbhditferent ton amdfor exdneplf év oftamssubstantially lower
HaActBd RahTD(5958) eslcylatd psixg ChpbraEinsdanfdtiex pas pida fRding
2@$@QQQ§O| of LPS (ca. 30 my/m = ca. 30 ug/m) for

10 m nutes. Aerosols of LPS are generated by a
nebullser (DeVil biss, USA) and this is directed into
t he perspex exposure chanber. Followi ng a 10-m nute
alipeslicaiops incading bet rvniiffded tapentehnd preecht tapplidadons, cited in this

%%kfﬂcgﬁoﬂ:ﬁg ﬁéreﬁi“ﬂccgjpb&‘ﬁé?i Ifefé‘?%xfég af ﬁ”%a&&n\%?ﬁ&%i p@iftafin were

S serv t

S Ly BRIy SO R DG Aorboff of BRaershes hegtipgs though
ﬁ%@ﬁebﬁﬁb dosing. Al enetic episodes and behavi oura
changes are recorded. 1.3.3 Bronchoal veol ar | avage and
cell counts About six hours after LPS exposure the
animals are killed by overdose of sodi um
pent obar bi t one adm ni stered intraperitoneally. The
trachea is then cannul ated wi th pol ypropyl ene tubi ng
and the lungs | avaged twice with ca. 20 nl hepari ni sed
(10 units/m) phosphate buffered saline (PBS). The
bronchoal veol ar | avage (BAL) sanples are centrifuged
at ca. 1300 rpmfor ca. 7 mnutes. The supernatant is
renmoved and the resulting cell pellet re-suspended in
ca. 1nm PBS. A cell snear of re-suspended fluid is
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prepared and stained with Lei shnmans stain to allow
differential cell counting. Atotal cell count is nade

WQIg00809E38E r enai ni ng re-suspended sanpl e. Fr onPCTEB2005/003038

the total nunber of neutrophib&-in the BAL sanple is
det erm ned. 1. 3. 4 Pharmacodynam c¢ readouts The

follow ng paraneters are recorded: a) % inhibition of
ERSMPBESed pul nonary neutrophilia to deternine the
dose of PDE4 inhibitor which gives 50% i nhibition

oup )a Ld%%t dfcc{lpg gxlvél?tgozlswﬂl 111&9 bQ Hﬁgﬁge@ f)y ¥&%&§e t%ntge following

es a
me St of NESFaEX GRS DO H&SH%W% ‘Bf%%‘i to pproystrued as a
lishit&ionheithg seope of thedesseqtinyentioni Ay thiksectians'dptermedidtbe represent

s@ﬁﬂf’éb@sab@dmft&hleﬁﬁ&h cBREbuAdNiREAR Y Mo t e th! dyaMelS of the

%émlpn 295" FE}Ea{mgéles ha% g neeygl y?eé(:,erqldfeﬁgb&%ljn% 1%1%%/ qus) of_he invention,
9B ¥R Fi omppund of darmmia (1 onelis dhersef T Cfo@moeﬁlon Examples”
arb eompetitingiliusidationg of fhe ph2oddobitjcat ednopdsittond ofifierngventios

in vivo Assay 4 is often substantially different to,

often substantially | ower than, the
%&#?“P%?%ﬁeé% cul ated using the rat oral

i nflammati on and pica feedi ng Assays 1+2.

DOhUDI i catdicsromeattingdi ng but not linmted to patents

B pat entdlggp,lolpg@mypg}ﬁmeqqtrﬁdm n this specification

are herein_incorporated by reference as if each

DPME vi dual dipgEmt Swere specifically and

DM$O/i dualdignethyliswlfel® t o be i ncorporated by reference

#pcei n as t- tmmhetﬁwlainmpﬁipyi)ox “bihy RXAVRlRIcTRRArochldrdeS
ects ofg ention wll now be descri bed by

Iéf) rence t %} ol | ow ng exanpl es. These exanpl es
ner el ]i’arnl strative and are not to be construed as

ln limtat |hmlr&)f the scope of the present invention. In

HATY sect iO7-Adabérebiriadolal-g§-N, Nap'semimapyturasas of

HeRh@EdTBHApBat& OMpounds i nt ended for use in the

theS|s of t he Ies are
g(g erally }}5}3‘? %Pgh%gggni)%ﬁ%ﬁﬂ%}c aéf:é ts of the
&nt i on,hydgexyasazrpiagele el -Bytrpsrhsg Z‘?ﬁlaff%‘? nmula (1) or
Malts thenn«»lhnty]'hmnbkéeppdﬁretl on Exanpl es" are
MeoNl i mt id&@tohithlés,t rati ons of the pharnmaceuti cal

0RRP sit ID%E)?[ the i nventi on. Abbreviations used
g«ﬁi& n: BI chl ogonet hane DI PEA di i sopropyl et hyl

C

3(1PAS&%{“}11 A2t hyl formani de DVSO di et hyl

NaPH oxi de sodium hydrox1de

Na,SOy4 sodium sulfate

KOH potassium hydroxide

THF tetrahydrofuran

. HPLC high pressure liquid chromatography

SPE solid phase extraction

NMR nuclear magnetic resonance (in which: s = singlet, d = doublet, t = triplet,
q = quartet, dd = doublet of doublets, m = multiplet, br = broad, H = no. of
protons)

LCMS liquid chromatography/mass spectroscopy

TLC thin layer chromatography

h hours

TRET retention time (generally from LCMS)

Room (ambient) temperature: this is usually in the range of about 20 to about 25 °C.
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EDC 1- ( 3-Di net hyl am nopropyl) - 3-et hyl carbodi i m de
hydr ochl ori de Et OAc ethyl acetate Et OH et hanol h hours

WOH20EI0036Y7 - Azabenzotri azol - PCT/EP2005/003038

1-yl)-N, N, N , N -tetramet hyl ur 8§hi um hexaf | uor ophosphat e
HC hydrogen chloride or hydrochloric acid HOBT

hydr oxybenzotri azol e = 1-hydroxybenzotri azole M

Gehanl Eyperimemial Bstaglesr |itre MeCN acetonitrile MeCOH
met hanol NaHCO sodi um bi car bonate NaOH sodi um

oXxi sul fate KOH potassi um
%8{’ l\gethﬁl\@ﬂg—g&fﬁg o?ru]lnan HPLC hi gh pressure
liquid chronat ography SPE solid phase extraction NWVR
bOkSebguidabatdtagrappdnanceedtiaxcgiy ch: s = singlet, d =
%tél% EQ mbss—sﬁebﬂr&hétbn o&ritnfguﬁf % twedlan <ladauiprey IIQ)HG mass range

= nmul tiplet, road, H = no. of
. chr orrat ogr aphy/ nmass spect roscopy
Llf‘a |53éﬂMato graphy h hours TRET retention
€olnmn( @ei\mﬁam@lm ﬂbiﬁk@h@@zﬂiﬁﬁ (anbi ent) tenperature:

Flb{rvaaité mumllﬂy in the range of about 20 to about 25
5 CEBE%/8 jimental Details I\/Iachi ne Met hods

gY%rﬁ%‘ltlo%rése hereJF@OéﬁEJBlg “3 Waters ZQ nass

‘é@ﬁﬁor{%¥%rf0@ﬁiéla@}til+n Mok SERGPEIR 8ePtEE ect r ospr ay
Gradient NS A/0 Ange 0 04 A0B Saniny. 10006 Wl Ehen o®h0% A/0.2min

R LSho @ BUVhSRE UAR: tetchiidf Mimds G0 QuoBBTReARd R4 Sary slightly (+/-
0.1min.) when samples are run on different Waters machines, even when the same type of
column and identical flow rates, injection volumes, solvents and gradients are used.

LCMS (liquid chromatography/mass spectroscopy)

(for Intermediates 24, 34, 44 and 54, and Example 1B only)
Agilent 1100 mass spectrometer operating in positive ion electrospray mode, mass range
100-700 amu.

UV wavelength : 214-254nM

Column : 2.1cm x 50mm ID, Spm Zorbax

Flow Rate : 1ml/min

Injection Volume : 1pl

Solvent A : water + 0.02% trifluoroacetic acid

Solvent B : acetonitrile + 0.018% trifluoroacetic acid

Gradient : 10-80% A/3.0min, 80% A/1.2min, 80-10% A/1.0min

Mass directed autoprep HPLC

Prep. column: a Supelcosil ABZplus (10cm x 2.12cm)

(usually 10cm x 2.12cm x 5 pm).

UV wavelength : 200-320nM

Flow : 20ml/min

Injection Volume: 1ml; or more preferably 0.5 ml

Solvent A : 0.1% formic acid

Solvent B : 95% acetonitrile + 5% formic acid; or more usually 99.95% acetonitrile +
0.05% formic acid

Gradient : 100% A/lmin, 100-80% A/9min, 80-1% A/3.5min, 1% A/l.4min, 1-
100%A/0.1min



Flow Rate : 3ml/mn Injection Volunme : 5m Solvent A :
95% acetonitrile + 0.05% formc acid Solvent B: 0.1%
wo osogiogo3azi d + | Orivbl ar ammoni um acet at e G adi BCT/EP2005/603038
A/O0.7min, 0-100% A/ 3.5mn, 168% A/| .1 nmin, 100-0%
A0.2mn It should be noted that retention tines
(TRET) quoted herein may vary slightly (+/- Olmn.)
Awtvpreps@itpesevanse-phave BRLAi(fof érenplevi@ er s machi nes,

PR %1%@%@60@9@(50&9@@0@) umm and i dentical flow
U{}ﬁ‘é’g‘%l g@ﬂ | umes, solvents and gradients are

I qui chrormt ogr aphy/ mass spectroscopy)
Foﬁ"bf7q lrnmedl ates 2A, 3A, 4A and 5A, and Exanple IB
Irgeﬂtly))lVAgumer&mllloo mass spectroneter operating in
SggghttAvwa{e@n el ectrospray node, mass range 100-700
nt (f ngth : 214-254nM Col um @ 2. 1cm x 50mm
mgg%%g FIowRate: I'm/mn Injection Volune :
adr‘r?ms r{‘t Myater + 0.02%trifluoroacetic acid
Solvent B : acetonitrile + 0.018%trifluoroacetic acid
Chiad Conimas fo?-Giivandazrdphie, Puiificatioh. 2m n, 80- 10%
Al'l.0m n Mass directed autoprep HPLC Prep colum: a

|I ABZ 2, 120n) (usually 10cm x
Cglr%g’é Soca V\é%‘ieél)% 200- 320nM Fl ow

Chowi /TﬁPlﬁloll‘?ﬁl%ﬂcﬁuHﬁ’eV§P%>n§Hkl¥% FTB?C%T%IGWeﬁéél (P)3B8g95200;
(ant@Saital €intwwAv.chiDal X8 f or mi ¢ acid Sol vent B : 95%
acetonitrile + 5% formc acid; or nore usual | y 99.95%
Q9% form c acid Gradient @ 100%

AT HIO= 6090 A n, 80-1% A/ 3.5mn, 1% A/ 1. 4nin,

1- 100%A/ O 1m nAut oprep G | son reverse-phase HPLC (f or
RExgen(yl @ol BytaBedpnciheutent be® GDS-ywsudlh0 memmdoially dveilable from
cN@NiBAIe Rebpliers, Z1e-cthbliMed suppliers such as Sigma-Aldrich. The addresses
and/or contact details of the suppliers for some of the starting materials mentioned in the
Intermediates and Examples below or the Assays above, or suppliers of chemicals in

‘general, are as follows:

- Aldrich (catalogue name), Sigma-Aldrich Company Ltd., Dorset, United Kingdom,
telephone: +44 1202 733114; Fax: +44 1202 715460; ukcustsv(@eurnotes.sial.com; or
- Aldrich (catalogue name), Sigma-Aldrich Corp., P.O. Box 14508, St. Louis, MO 63178-
9916, USA; telephone: 314-771-5765; fax: 314-771-5757; custserv@sial.com; or

- Aldrich (catalogue name), Sigma-Aldrich Chemie GmbH, Munich, Germany;
telephone: +49 89 6513 0; Fax: +49 89 6513 1169; deorders@eurnotes.sial.com.
- AstaTech, Inc., 8301 Torresdale Ave., 19C, Philadelphia, PA 19136, USA

- Fluka Chemie AG, Industriestrasse 25, P.O. Box 260, CH-9471 Buchs, Switzerland

- Lancaster Synthesis Ltd., Newgate, White Lund, Morecambe, Lancashire LA3 3DY,
United Kingdom

"~ Trans World Chemicals, Inc., 14674 Southlawn Lane, Rockville, MD 20850, USA

Table of Intermediates

Inter- Name
mediate
No.
1
Ethyl 4-chloro-1-ethyl-1H-pyrazolo[3,4-b]pyridine-5-carboxylate
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Fl ow :

70mM /mn Injection Volune: 3m Solvent A :

wat er Solvent B : acetonitrile Gadient : 35-95%
w®L@siopn3ehi ral Col ums for Chromat ographi ¢ PurPET/ERL0DO03038

Chi r al

Pak AS col uims can be ¥btai ned from Chiral

Technol ogi es Europe Sari, IlIlkirch, Fr ance (TeI ephone

J.QQ /n

the te

OQQ?“':qnn ete@hiral fr' v —ehi-—at—F

224 e es‘éﬁ@hbml@gtm@ang]oﬁﬂaonwétﬂapmadmmammo] 1-

Kéthplelmpywzﬁlolﬂsa% byncﬁmamoay]a;e avai l abl e from

Shf
ig

nf fhg

Capgypuppl i ef %h etri"i'lm léglﬁlg %Hgﬁhéz%ﬁo?[ ngédmed-
19F

ma.- i C ses an tact ‘det
Qﬁyléatﬁqul

nf the st terials

55727 Wio)
ige As

1Eﬂ1yl A-{{ h@mmbeﬂrhcammw&)eadmyﬂummm}eh—etbgzl biFpyrazolo[3,4-
>g}p§ngﬁ@35e¢arpgxyw9pl [ ers of chemcals in

S

t el ephoh

AU P

bpyri m—&%lzowsmm Fax: +44 1202 715460:

gkcust

5 4@k 1Dttty 1 SliFAD yia@6ib 304-b tpyAditte Sbarb el aefilie

ane),

2R AL O 5Pl 34 HipyHithoos 2 HonyPonlonl! S

O-6317
814-77
(cat al

JILO I97 03,

1 FshlopoNe((3 dedipetyiaheny ety - ety b prazofol3,4-
blperidauee)-carlSixgmeddl dri ch Cheni e GrbH, Muni ch,

V1,1t RN RS [Hﬁn&%cca’é&%dm pﬁ?ehdmﬁfil]%m%%nﬁéﬁ

801" b

oruer ceur Ol eS. ST d [aIeCﬂ ncC.
ARl mecar&zaxarme. e

- Fl uka Chem e AG Industrl estrasse 25, P.O Box 260
CH 9471 Buchs, Switzerland - Lancaster Synthesis Ltd.

g 0 Ny A5 3B

Sout hl awn Lane, Rockville, 20850, USA Tabl e of
Internmedi ates I nter Nanme nedi'ate No. Ethyl 4-chloro-

1-ethyl -
1H pyrazol o[ 3, 4- b] pyri
1: Ethyl

4-chl oro-1-ethyl -1 H-pyrazol 3{3 4- b] pyri di ne-5-car boxyl
ate A nmixture of 5-am n&tl -et hyl pyrazol e (8069)
A @éxtgre of Hammitoci-ahy] pyaxdt (8abd)de.§.rcommbtoibilyalgilabla trom Aldrich) and

diethyl ethoxymethylenemalonate (1621 ml) (e.g. commercially available from Aldrich) was

stirred and heated at 160°C under nitrogen, in a 5 litre flask fitted with a Dean-Stark apparatus, for
1.5 h. Ethanol that distilled out of the reaction mixture (320ml) was collected in the Dean-Stark
apparatus. The reaction mixture was stirred and heated at 160°C, under nitrogen, for a further 6h,
cooled to room temperature and divided into two batches (1200ml + 1000ml: “Batch 1” and
“Batch 2”). The first (1200ml) batch (“Batch 1”’) was divided into two roughly equal portions.

Phosphorus

oxychloride (1.85 litres) was added to each portion. The reaction mixtures were then

heated at reflux in two 51 flasks for 13h. Excess phosphorus oxychloride was distilled from both
flasks under reduced pressure. The residues were cooled to room temperature, then the contents

of both flasks were poured slowly onto one portion (10kg) of crushed ice. The mixture was stirred
for 15 min and then extracted with diethyl ether (3 x 2.5 litres). The combined organics were
washed with water (2 litres) and brine (2 x 2 litres), then dried over Na,SO,. Evaporation of the
solvent afforded the crude Intermediate 1 as a brown oil (865g) which solidified immediately on

cooling. An

identical procedure was used to prepare a further 710g of crude Intermediate 1 as a

solid from “Batch 2” using 3.1 litres of phosphorus oxychloride; i.e. a total of 1575g of crude
Intermediate 1 was isolated as a solid. This solid (430g) was dissolved in hexane (4.3 litres, i.e.

10 vols.) by

heating to 50°C with stirring. Activated charcoal (64.5g) was added. The mixture

was stirred at 50°C for 1.0 h, then filtered through a celite bed. The celite bed was washed with
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di et hyl et hoxymet hyl enemal onate (1621 m) (e.g.
comercially available fromAldrich) was stirred and
wheasmoonssat 1600C under nitrogen, in a 5 |itre PCEHER2005/003038
fitted with a Dean-Stark apparatus, for 1.5 h. Ethano
t hat dlstllled out of the reaction mxture (320mM) was
col ] ect ed | St ar k appar atus. The rea
hew&@a%ﬂé O R CP’i“ itk n G4 WAt eSS COBFFEREG fo Fhout 950mi
andlift oot at FOt5°@ ofemnighie The rﬁsultaotﬂuwnsl@n W@ﬁdﬁteteénﬁ be residvag solid
waRgkhel Witk exdilddHeank \®x DB GG Ti( GMs 2+ 4000 displaceain€ Wash) and

drué'di %R}g Int%ﬂ{eﬁl teg} (QSOgTQsed a'lc,I ﬁho Qoﬁe) CO%EIEH n{ot}@@ﬁcﬁllar and the

B eaueaiesba el di |°?<¥?d§a§ 618 Sl O erpisht o
aff@rdlan pdstitiong30 g 08 itarmediaterl QYIS shoped MH Hre 24 Batr ¢ Wmin.

reflux in two 5 1 flasks for 13h. Excess phosphorus

In@mma@éz%hw @i -fi, 1 iJme{Hymﬁ%ﬁlédrﬁaﬁﬁ}mder
piReg iy IAraingH 1ty o

R L e R

poured slowy onto one portion (10kg) of crushed ice.
The m xture was stirrled for 15 mn and then extracted
with diethyl ether (3\& 2n itres). The conbi ned

organi cs were washed with [ 62 litres) and brine
(2 x 2 1litres), then dried over 2504. Evaporation of
the solvent afforded the ¢f e\ nt@riediate 1 as a

brown oil (865g) which sol ndiNyed i mredi ately on
cooling. An identical procédure was used to prepare a
further 710y of crude Intermediate 1 as a solid from

A S Syl fshay nfon L RS el o

pinesidingeastioxsdate (&698. . 9IIIIIﬁDl=) (e8! aveilgkig igm HefeTehy wﬂ PEREA
(0.87mhexand, £.4.equivhlenB¥in Me€N (16mi)ok s Heateyl abesfluixrfgr 18h. The

rea‘é Wit whd ddol O ThAR L MAtRY r&mfea%hm(l@&uéa)oora@ﬁe and the
eifiirar fifbgn LB bl an@ﬁﬁéﬂ%ﬁ% g0y o ()

Thegegeate Fpatien wasgellegied thpough ady Het ashomeemgrated under
reducéd patsra rthetrbedwag s p\gﬁie\ﬂ/ény@asmmg:mmmmewogmhﬁawﬁndge

usifg ABradB8f o4 tol 10094 Eﬂﬁ'x@h c]y@toiié)@age QY e WIakH: - an-clihﬁ‘e fractions

d
cog\g?ﬂ}&i@ﬁé Cp%ﬁ%fﬁer% cg{l?e\ﬁ@gﬁg )l(lléléeer r%%icez{ g%osglr?r?’ kS ?l% d I%?en!ngdlate 2
as el ((of4g. ICMSphowr ML spraSerent WEOMP: and dri ed to

give Internediate 1 (2809) as a pale yellow solid. The
AlfPi¥iaive Bt ol Bﬁ{thésksq Wodolaiveh dfiietemaediate 95288) &nd 1,1-dimethylethyl

3”}%{) H?gp ﬁxtﬁ‘eCNt(Eg %‘ﬁﬁlﬁﬁ’ %n@ én‘?l T(o %nally
I i W

solvemts ateremonediiades regtuced prgssure and the residue is partltloned between DCM
(e-8-dbolt §9rl) ahd diatep (Y| otiy3 OnelXy Thastgeiy ffacdon is collected through a

hyﬁ’x‘gBﬁ(SBle axyainhqm Qﬂ‘l'er*t s &k hhoddd mB¥ RAQlR tp%eséul?]tgélfe'lcfj' ne

ft te A solution of Interned a
1, 1- di net hyl et hyl
4 am no- Iplperldlnecarboxylate (0.59g, 2.9¢Mmvol) (e.g

Inteynieliiite 8: Etinil Ashyl¥s ehpiperidinlRao)-Q EBpyiazobidmth] p@ridine-5-

cafSHxykab BPaSchidtideCN ( 15m ) was heated at reflux for
18h. The reaction nm xture was cool ed. The sol vent was

renoved under reducé pressure and the residue was
partitioned between r\GlOltDi) and saturated NaHCO 3

solution (40m ). The fraction was col | ected
t hrough a hydr ophobi o)lf |t and concepyj rat ed under
H™

_J
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reduced pressure. The residue was purified by passing
through a 100g silica cartridge, using a gradi ent of

WO %0s09B80D% Et OAc i n cycl ohexane as the el uent PCHEB20051603038

fractions containing the prodatt were concentrated
under reduced pressure to yield Internediate 2 as a
solid (0.74g). LCVS showed MH+ = 418; TRET = 3.43mn.
i ermediat %&g ﬁﬁatvv%ﬁ%ﬁat@ywtm@@«lshydmgmohhrm infl,4-dioxane (30ml) and
ﬂhntreacmsfi mixure \gﬁ. ﬁ'g)edaa{tdzzll?clfodilrhiet ié eblyhts (W%ﬁfemoveéi to give
Fhtedii¥Binte PhPLWhHE BaRAGL L e ey, 50Nl ), 1an
DI PEA (8. 6m ) (opti%ﬁg%ma S shekbga MITVESIN (BRI b 1R
t I.s, heated, for exanple at 850C or 9C0C, for 16h.
fﬂ&&ﬁ-@v!@rﬁl 'gat]éldé"f[éﬁﬁwqahml}%awuilpﬂé@mmé-laﬂwyl-lH-
pyrazeleB 4thipyridipeSidarbandate bet ween DCM (e. g. about
65m ) and water (e.g. abBut 30m ). The organic
fraction is collectedy a hydrophobic frit and
the solvents are renoved upndgr reduced pressure to
yield Internediate 2. |Interneditate 3; Ethyl
| -ethyl -4-(4-piperidinylam pyrazol o[ 3, 4-b] pyrid
i ne-5- carboxyl ate hydrocH¥ ' H Cll nternedi ate 2
(4.19) was treated with 4._0M H&drogen chloride in

4- di 30ml,. h ' '
%p.lsp?r'és Pt e i e et dupes 2.6mb
follomed by kimpstiylsild ispexanate (UHOmd, 5 )iand the Qiytion\@dStirred at 22°C
feh2weThe\totatite 3di8entTRER Rmbved undet ridecatisteatie Ahid 8 R¥idue was
phrt{tloned B&T@@I@m 4.3~ 5bnil) ﬂ’fﬁfb ngxln(}élté. Q?%iﬁ’hé &1 Xfc'awfi_lgéﬁ{eous
I%ae?ée%@%s%@r%%@-géﬁgu%@e AR i e
OBFPBEALEY IS BiEF coninfedaseparied Fomataisn by naysing Sweyehraltsirophobic
fiit arginencentraig)undenred hesd podseirs tnyiakisingrmediath 4ds 2GA{(0g).

1ZIMS ThewsdMati=+ 8613 ahyenbasmar e renoved under reduced
pressure and the residue was partitioned between DCM

.9, .50nL) d water (e.q. 25m ). The organic and
théErieaRll’s )4 0 iRh Sl il apberidinglra st ottt Vs
P¥%370} 3 Acblay ridinperdogylicanid ) . The organic | ayers
wer e conbi ned, separated jfromwater by passing through
a hydrophobic frit andus rated under reduced
pressure to yield Internedi Nﬁ gs a solid (4g). LCWVS

showed M+ = 361; TRET = 2.45mjn. I nternedi ate :
4-(fl-(am nocar bonyl)-4-"' piNbSﬁE%TOIHam no| -1 -ethvl-1Hp
yr azol o[ 3, 4-b] pyr idine-5-gary® A sol ution of

Internediate 4 (4g) in EtoH (50m ) was treated with a
solution of NaOH ( 1.77g) in water (20m) and the

' ' . 0C for, 5h.. The .
ALEREAT LA B0 B B 06 L i S o
( l\/\z gé n Wég;\{%r@wl; ?1[1? ihe IR mEId e s digated aB6Q EMokGh.) Thmsblvents
wergremeyed alithe prsisivie i as diseolweisincwdtera(ca.einythé pHtwaa takijusted to 3
(2 B1Cly betkhabesOERME prdtiifitate was collected by filtration and dried at 60°C under
vacuum. LCMS indicated that partial hydrolysis of the piperidine urea to the piperidine
had occurred. Therefore, the precipitate from the reaction was dissolved in EtOH
(100ml), the solution was treated with trimethylsilyl isocyanate (3ml) and DIPEA (10ml)
and then stirred at room temperature overnight. The solvents were removed, water was
added to the residue, the pH was adjusted to 3 (2M HCI), the mixture was cooled to 0°C
for 30minutes, and the resultant precipitate was collected by filtration and dried to give
Intermediate 5 as a white solid (2.66g). LCMS showed MH" = 333; Tggr = 2.0min.
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vacuum LCMS indicated that partial hydrolysis of the
pi peridine urea to the piperidine had occurred.

wab@sedsse, the precipitate fromthe reacti on MBEEP2005/003038

di ssolved in EtOH (100m ), th@solution was treated
with trinmethylsilyl isocyanate (3m) and DI PEA (10n)
and then stirred at room tenperature overni The
M@M@M@@ﬂ-ﬁtmmﬁg[%ékwrtdénq-grsar%@thg acid
the pH was adjusted to 3 (2M HC ), the m xture was
cooled to QOC for 30m nutes, andcxhe resul t ant

precipitate was col | ected Stlon and dried to
give Internediate 5 as a oI d (2.669). LCVS
showed M +=333; TRET = - 9 N nt er redi ate 6:

4-chl or 04- et hyI -

Kl_sa/ A%H é%é P%;);% 9%8 ?f leég 10% @Oﬁ[? was treated with
qsohutmnd& Y a@ﬁglae gﬁ&?ﬁﬁr} GHOGP viRepfired at
rpob8gmpérapes C§t2§)1 The pelvent was @vrapprﬁemartdiée residitei veng acidified to

3(€2lM ﬁy&&%ﬁhl&hb aeidy Tk résanmt teiReredipitate Woag calioted biadiltration

déf%;]xg ﬂﬁ%'{/?ﬁgfgﬂt fNvd @%erﬁﬁaia@éi@ay%hﬁg satid ('l@gg) LCMS
P¥ até

och I c_acid e resultant whit

REE 5|1 Y18y by filtration and drled
under vacuum overnight to give Internediate 6 as a
Toiodringe dsste i76 4({chBordg)-ethy ChB-mrazelo] 3] pyrRiAte-STRETonyl chloride
-2.61rain. Internediate 7:
4-chloro-I-ethyl -1 H pyrazol o[ 3;14-cb1pyr| dme- 5- car bonvl
chloride A solution of Int [ 6 (17.8gq,
78.8mml ) in thionyl chl oN/d OCP'Z 100m ) was -
heated at reflux under nitmn for 3.5h. The sol ution
was -allowed to cool to r«e{)mten'perature over ni ght.
The thionyl chloride was renoved in vacuo, any

| gﬁgﬁtlg%gg@gh. Rlihta E7d 9 s HTRYE &J&g Sc%yl%oml) was

hented afeedluxapdat WHOg®H fPé?ﬁ'é]{}é”%elﬁOBﬁVP ellp I iimgam
tbmpmatm:ci pedraight. aEhethivaybehlarole) whs(réBo 88y vaL@MBny femaining
t cHl‘&ﬁEeewmfeﬁﬁblve@ﬁzh@th)w Bﬁ@m@dolblbiﬂlsﬁllaﬁ&l withitbtudner(ca. 30ml),

lwa"g oVe ke"ﬁtfl@d Bte 7 as a beige solid
é a é%M ?(i) eéltcgl ﬁ yES 1}43{&“ f(?lyiethyl
dstw)effmmatgémn(Gg) and DI PEA (3. 17g) |n THF (60rr1)
was stirred for 20 min. A one-third aliquot (20m ) of

lb&nk é@etsaﬁtchiﬁjobﬁ' @ﬂl Hﬁﬁetﬁ?ﬂﬁ@nﬂﬁnethyl] -1- eth l- H-pyrazolo[3 4-
%‘@ﬁﬂ% z . avai from
PEHEMSR Hef‘ial s) . reaction mixt ure vvas

stirred under nitrogen at Efo tenperature for 24h,

nore THF (20m ) being A o dRsg0l uti on of the
_fentled acuo and the
batween D Om ) and 5%

reactants. The sol veht

residue was partition

citric acid solutio 50m ). The organic |ayer was
separated usi ng a hydr ophobi c frit, washed with 0.5M

and

NS, SRR S0 il BSRA S (b achilred or20
wmhi. tA opoiitiet aliqroB@gml) af s esHisnkep wion wasgulded tort-dimethyl-
Zn2dainine (1ritlgy (eegliaadimbR: frdm Trahs oty Chel’ny:hls) The reaction mixture
Whe e RReA Re8Ydn at fodh RE(Pethti¥ fd:CaMbARES BHE (20ml) being added to
aid dissolution of the reactants. The solvent was removed in vacuo and the residue was
partitioned between DCM (50ml) and 5% citric acid solution (50ml). The organic layer
was separated using a hydrophobic frit, washed with 0.5M NaHCOj solution (50ml),
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A solution of 1,1-dinethylethyl 4-piperidinylcarbamate
(0.35g) (e.g. available from AstaTech) in DCM (10m)

wor®soesated with trimethyl silyl isocyanate (1PAmEP2005/003038

0.86g). The reaction mixture-f&s stirred at room
tenperature for 8h and then left to stand at room
tenperature over the weekend. The m xture was dil uted
dui ed KNDESIP ) 11Bltergd ardbiconaertienttdvi vcuoato s vet latprmpdiaiod as a white
podet (DB0)2DCMS shbhed Mgasiza3;phas e bdmiaepar at ed and
col l ected through a hydrophobic frit. The aqueous

ghase 14633 o2 1. %gﬁﬁl\f{\%’é’? [ W@E@%Q%%‘gﬁ'gl"@ﬁe%‘“yl]carbamate

Internmediate 9 as a white foam (0. 299) 1 NWVR (400MHz
in CDA 3, 27C, d ppm 4.4% (br. s, 3.90 (d, 2H),
3.65 (br. m IH, 2.9- 2 9520(br dd,
2H), 1.45 (s, 9H), 1314@ I nternedi ate 10
4- am no- | - pi peri di necar boxam deth ochI ori de

Internmediate 9 (0.29g) was treate ith a 4M sol ution
of hydrogen chl orl de in 1,4- dioxane (5m), and was

AEbIGi68 ofl, 1 r(ﬂﬁ’i@% %wrfghﬁ Carfimatd (B398 L] zﬁfﬁllable from

e OB b UL APPSR Ceb g oo o

rgRatign ARy wa@ﬁw «'ﬁr’iﬁpla tegpperatuzer Ak apdther lgtite spgyl apfoom
tbiaptatimel ovdrehe wselleniln Fhevittereswdsi dilupeiswith DOM €Dnd) find washed

Vg saﬁﬁﬂaﬁ‘é& I@M—I@G? §d10torf @08 bk @iniephadd fad Sepafatedl and collected
gﬁh' ; ﬁ/ﬁ‘;hgrdfo géﬁ)lb%%‘l“ g@g g§ %ﬁ% Wg@% )ced Vg/l'ffl §?§4 ’Lohe oggamcs

were CQ]F:]})IHC an etzﬁs\orqt to c&yn;es rélV? te k foam (0.29g).
H SR 400z in GPGT R7%s Spvpmé éHS. (bntSeiSH)adl%)t(é, ZZHN) 3.65 (br. m,

EDhylo-oldtl 21, 1193-2. dl(lmeamwl}g; hyb x@wa])cmharmkl} 2H).
pi peri di nyl)am no] -1-et hyl - pyrazol o[ 3,

i dj.ne r hoxyl at e .A sol on I iate 1
%ﬂ@&%&g$slpm§le%§ S W@Bﬁ}'&rﬁ
di met hyl et hyl 4-am no-1 - p per| di necarboxyl at e (21 79)
and DI PEA (93.4nm, 69.8 reggfion m xture was
heated at 90C for 16h. Afte oling the reaction
mi xture, the solvents were renoved under reduced
pressure and the residue was partitioned between DCM

i dﬂgfn BT HAS n@é@@mtham §olﬁﬁa@8f19ydwg%ﬁtchfa>ﬁdwa§1 4-

n%{b(iW?S\Ng%eg dfl bc}ogig{%mlpsra llFﬁ 201‘ 4@‘10 Tgn%gctaascmgon m?xture was
eé/ab?ré@ﬂ te grympgsamdesrayaperatd Sk dgMa @@V%%W&lt%@ﬁﬁh elhis was
tEt@ied with dietbylcethertaad mmlaﬁtamoﬁm (adew dyapls) ofMsOH; aid the resulting

\((131% Q) wasliideSorewatdidd b uﬂtl@n to IgRed Infermhediat® 1D aslahvhite solid

o g Gt 10 psf%}‘gi’”b@”‘“%é?éanﬁ B

p@geﬁ%l8(tJ1086HzZ ,210-220(brd2
H, 1.62 - 1.73 (m 2 H, 1.47 - 1.53 (m 12 H), 1.41
(t, J=7.07 Hz, 3 H). Internediate 3A: Ethyl

| - et hyl -4-(4-piperidinylam no)-I

H pyrazol of 3, 4- 6] p>"ri di ne-
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5-carboxyl ate hydrochl oride Internedi ate 2A (39. 54q)

was treated with 4MHO in 1, 4-di oxane (300m ) and the
WO e@sPBm2 m xture was stirred at room tenper at BCBEPIN5/003038

I h. The solvents were renmovedand the residue subject

to vacuum overnight, to give Internediate 3A as a

white solid (34.21g, sone dioxane still present; from
InithEnediater 24 Bthy] 4-[33([6g] -ietbytetlaboxylearkpriiodane) .

ehBnsmanwsEa t1iy1-3 EBpy reizbib[3;4-b] Haidine-5! dar b3 14400
plBHz lDI\/SO"% dhgpm 9%3 (d, J=8.08 Hz, 1 H), 9.21 (br
s, 1H , 9.10 (br s, 1,Ho 8.74 (s, 1 H), 8.44 (s, 1

H, 4.43 (q, J =7.20 u%\om& 4.32 (q, J=7.09 Ez, 2

H, 3.20 - 3.35 (m 4 H), 3 (d, J=I 1.62 Hz, 2 H),
1.76 - 1.87 (m 2 H), 1.38 (q,}"947.20 Hz, 3 H), 1.34
(g, J=7.09 Hz, 3 H).Tnter an K Et hyl
4-{[1-(am nocarbonyl) 4-pi p nyl]amino}-1-ethyl-|
H
0

{
pyrazol o[ 3, 4-6] pyri di ne/SJ car boxyl ate A suspensi on
I nternedi ate 3A (theoretical 33.5g excluding

Ealaﬂenl E )(‘%@%@ NV&Bsteahe dretddnwith solid 1,1-

f
o L et o [ 0
repefis mEFEr wew beatedpt BOTC farnigh; nfftensealing dhadeachian gpixture, the
sodvinys wesmahdovedronddr reducpd pdasaitre and theoresidDt REEA pagRiodad )between

DUR$ ﬁ@dﬁd} Ayt m)ﬁat)u MRe B@g%ni%tfka[chﬁﬂwfaQ an@d1(Mgso4) was filtered
an%dtgxl L) s 26‘%@ re dmderv\@ cre8 ¥ ge %a% ect to flash

cql méh{o?nawém{viéweaewﬁ i %&% ghisad yellow solid

(30N4EAC A dhowied Wﬁﬁoﬂh&@mmaéﬁﬁmeduced pressure to
g| ve a residue which from LCVS appeared to contain a

RNIR @hP Nz, %loPJfQHH- ppheo e sl due guas, dirpselsuqd 1111), 7.94

(S%Mgfg ks §{L Ber,”Et}f)yﬁ §'5' 34' l(m H), 3.18(t,
L% ﬁé H@%ﬁﬁz c{,g Ylf%'s (5@2(@2 ‘e,
rre nperatur

(ﬁ’ﬂét y? r%g_lt% socyanat e {17 5n1 14. 99) foI I ovved by

DI PEA (22.6m, 16.8g) were again added and the

Ligetmédiate 3Ma:sEtshtyl t-etyl-dt(4rmipenidiaylaarine )bt B-fywazao|3,4-b] py ridine-
524 dxyprahyd@inlolr vol atile solvents were renoved

under reduced pressur %fﬂd the resi due was di ssol ved

in DCM (600m ) and wa vvlth brine (2 x 200m ). The
organi c | ayer was drle , was filtered and was
concentrated under red as re/§ure The solid residue
was stirred in diethyl r (1000mG) for 2h until

pul veri zed and was coH'ect ed by filtration to yield
Intermediate 4A as a light-yellow solid (24.56g). LCMS

é}ﬂl tedVhix 93ﬁ% wadEeated whB AN H@l Bn F4-8Radd (880mi) Hand the
reiict mgc%érﬁ \ng sﬁireé_)ljxto roemgtgmgﬁgrgm?g tcbr ﬁ%g(sgtévef{ti7 8é3 removed and
the T%dl{ecFUblPGtﬂOZ/J}CIPIEn oyerpjght él&emaedwq% @5 a vhifgysolid (34.21g,
sofndl dioxdn@ stflinprebetd) frof BMR tBeodSichly 32.5) pre@nR 6x¢lddidg dioxane).
LOFSPsioRicd M1 £.318; §3rH2,.9Gni) . 2.16 - 2.23 (m 2 H),

1H NMR (400 MHz, DMSO-ds) 8 ppm 9.33 (d, J=8.08 Hz, 1 H), 9.21 (brs, 1 H), 9.10
(brs, 1 H), 8.74 (s, 1 H), 8.44 (s, 1 H), 4.43 (q, /=7.20 Hz, 2 H), 4.32 (q, J/=7.09 Fiz, 2 H),
3.20 — 3.35 (m, 4 H), 2.23 (d, /=11.62 Hz, 2 H), 1.76 - 1.87 (m, 2 H), 1.38 (g, J=7.20 Hz,
3 H), 1.34 (q, J=7.09 Hz, 3 H).
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1.70 - 1.80 (m 2 H), 1.51 (t, J=7.24 Hz, 3 H), 1.41
(t, J=7.12 Hz, 3 H). Internediate 4B: Ethyl

wd 2qoploszarmocar bonyl ) - 4- pi peri di nyl ] am no} - | - eP¢yEP10bi§03038

r azol o[ 3, 4-b] pyr idine-5-caf>suspensi on of et hyl
| -ethyl -4-(4-
ri peridnyl ammo) -1 H pyrazol o[ 3, 4- )g%\yp yridi ne- 5-
Interivesdistadd: Byl delil-drmimocatizgy)s6pipemdinjll aeing}-1-ethyl-1H-
pgz@ldlg,dl.ﬁ]p?na)nd-slcﬂ@tﬂxy&@@m) was treated with
rimethyl si i socyanate (5g) followed by DI PEA
(10m ) and was stirred ag 22C for 3h. The m xture was

diluted with water, the)zb\ri};l; | ayer was separat ed

fromthe aqueous IayeerNoy passi ng through a

hydr ophobic frit, and the ntos were renoved from

the organic Iayer to give lnat Late 4B (1Qg). LCMB
showed MH+ = 361; TRET = AN6minj Internedi ate 5A
4-{[I-(am nocarbonyl)-4-pi/;j‘ér| inyl]Jamno}-Il-ethyl~l1lZ
pyrazol o[ 3, 4-Z>]pyridine-5-carboxylic acid A solution

of Internediate 4A (24.269) in EtCH (360nm ) and water

A $perislonveinteraadied 3w (hedrétichl 3875 hyscthahigidiorareqinysdni ire THF

ésohhglwaé&gatw %1&1%&{?{1&%11@ %bMfaRat8R 57 Sihi, r1ﬂ®%) f11RQBY DIPEA

GERBER ) SudiELSh i vt ] S gt (é@bgﬁ‘l fCs indicated

forernsian o6 onlyer sead] aneuns Afiprodect; wsmpied A Efy @101 gpradied and the
ntivtkedas stirssd foc en bdditiorfab 24h. h"TheVBEF oais Ir@ncb\ead dmyler reduced
phdshirk afhORsidne S dis¥dIidl LRIEeVBIIRTM (U0008d), WasavasRELWITh brine

(?(ﬁ?rrﬁb%&s%neﬁ‘éﬁ/f&?(ﬁ i?ai @Qsdexlapgﬁted%ﬁ&%%\%?% geslsﬁ}e ?o 1ve aresidue

vacu over

Ty HGMSReRTed © SAR Rk et PSS 4g) | L VS
shovved M+ = 333; TRET = 1.23mn. mp. = 204-206 OC.
Thé'réﬂ&ﬁe(vd&(ﬁlﬁddlwd BVBOM (ﬁOOOﬁhlp s Yrelt@d (vikh tdmBtHOBilkzisoclanate

B0 b EA% 2 )Saznd %hé'golutﬁm%s (Rre@ at Bofdtemperature
i 2 3 c Ll i 14 30)pfigndy DR (gl 1659
Werezagm;n Q(}ﬁedzanm)the @hgg)n_wa_p s@yre@ B rognﬂympq_ra‘gq?e fqr an 3dditiogal 48h.
'IHE VOBttll@ solFensptre sertharedtpinderreduced pressure and the residue was dissolved

ALY R gﬁwvoutﬁormer{g hd 5b0RY). ITREBReniY b fed whs dried
g&als 2%%}{ ﬁl) wz)élcén en gltéé{ lun?%* Xrgducad pregsyre. ’li“he I,§ol(1)(;} residue

SHHALH) @?@%@t M@:@P iy Pykye ﬂ}?ﬁ/ﬂ’aé golpcteddy

ﬁbteatwmdu tyidldintemesliate bhted h&ht-leDCSO(h@C{%%@: B&Mihshioyved MH™ =

35IQ3FRE§4=51T99m91 ﬁﬁpm‘rpj@wvﬁg DI PEA (0.13m, 0.75 mmol).
10 m nutes Iater 3, 4-di net hyl - benzyl am ne (47

<§a|%>e4§g8 ’4r dqg? %é%‘gﬂgﬁﬁiij b %f‘?iff%%gl
a

DRF a3 08l b
1r7é)s1 ]d ma%Hbalrﬂ tti et Batddbd
aqueous NaHCO3 sol ution. The organic |ayer vvas
Iﬁ@rhﬁaia%éimhi«:%gh A1y iRR B InS ) 4-pipeAiathyiatino}-1-ethyl-1H-
pyrazo?(ﬂg 42-%]%yrld“1e-5 carboxylate

e
NH O
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vacuo to dryness. The residue was purified by passing

through a 2Qg silica SPE cartridge, using firstly a
w@re@diogss2 of Et OAc and cycl ohexane (i ncreasi ngPCT/EP2005/003038

concentration of EtQAc) and tfen a step gradi ent of

Et OAc and net hanol as the eluent. The product was

eluted in the fractijon contalnlngd} C@f bE/e

A wspsesivent hid-ehyinttameridmykaipo H{@ 3uiibipyridine-5-
cafHoixgilafd ItdngphlorideR13p AW nithel) (o gdetsoeedite B) @ACHhEG00m) was
gmd vﬁ@h ﬁﬁﬁet%kﬂl}q YR Garthid @%) flovid by BIPEAQQ Ol )0and i stirred at

151%8%@211 u?e d Wi d e %ﬁ C%E:Twa segaréited from
tb@aqqepbls lagergay Eqssmg ﬂ}rou@h @liyctrgphq 'frl gal: gh solvenfy were removed

fedmtite atg@8c [ayer foHdiye Int@Thetithte 4B410g). I)@MsdShOlk’Vlely1 MB' §861; Trer=
AGmin2H) . 4.33 - 4.39 (m 4H), 4.08 - 4.18 (br m IH),

3.75 (dt, 2H), 3.13 (td, 3H), 2.19 (s, 3H), 2.18 (s,

92 - 2. : 1,42 . 5H). Pl
Tagrinedinis s Al - BbnechBhaps o vinst iy ithing et i
mdramln[ém—bh)ymilm&cﬁsbOXQ(llS@Fl@t ion of Internmediate 5
(0.066mmol) in DMF (Im) is treated with EDC
(0. 066nmmol ), HOBT (0.066nmml) and DI PEA (0. 151nmmol )
foll owed by 3, 4-di met hylip am ne (0.066nmmol ). The
reaction mxture is left to idat 220C for 16h. The
DMF i s evaporated and the resi e is partitioned
between DCM (5ni) and saturafdd aquious NaHCOB
solution (2m ). The organic JFaye€r is collected through
a hydrophobic frit and evaporated. The residue is
purified by mass directed auto reg) HPLC to give the
A selutor offutermgdiaedinile26¢g)in EtOH (360ml) and water ( 120ml) was treated
whitl{ [iihiyra iydoaideonyrchydrats (ég) atidrilye reantign miNturp (s 4tirred at room
tempedatiyt prenightrahb EtOH wastrmbyvéd under reduced pressure. Aqueous 1N HC1
soRitioaZ 90 @hI$Waddpded tditherefideanmbha bsuéta praciiitateewad cooled in an
1!:5‘5&5 @@Idllﬁ%s Bolictfdihy PltA86M B akhed WitR t6TE Ghaddr driddl in a vacuum

& thef PEAcd 35 VichhldvES Bder EbdbBEDprbssure at
j ? 8 é?flﬁ 573k arvﬁ{l*e%hﬁ @12. Aig%hLCMys%o%dMH
EAL L asgmi - |

q_{lrg @CEQUI val ent s
e

reacti onm xture vvas heat ed at

refluxfor afurth 24h, cooled to omie t
LRAMR ¢4 QM DY %ﬁmpprﬁ%io@ I sméﬁ it st H. 825 6.1
Ihh 6t (Poh Ed b di3ld@n/ T %(reflgfa‘hﬁ&opﬁ‘i‘aé el3.64 Hz, 2
g 8§.16dL.1ed 0.86 Hame dlgh 94 - ﬁ)ﬂér(ﬁpﬂcﬂﬁ &-3Prilid7dmd 2 H), 1.37 (t, /<7.20
Kx8ddy.ated to dryness. LCMS indicated that there were
two products of the same nol ecul ar weight. Therefore,
%’me rlgg,l due was purified by mass directed

lU|JI eparative HPLC to give the t|t| e conmpound as

mple 1A (4.4ng); LCVB showed M+ = 450 and TRET =
Mﬂ_ 47 e (ominecarhoaabi4-pivepdinydiaminely Nri3.¢he sane
dlﬁieﬂﬁylbﬂéngﬂﬁh@hyl]aSetEyHImi[tyrhiblwaﬂ -Blip3 eidinRcs-aarbdximida
the mass directed autopreparative HPLC (O ng); and for
this conmpound LCMS @howed M+ = 450 and TRET =
2.69m n. Exanpl e |

4-{[1-(am nocarb@ﬁyl)h@feri di nyl] am no}-5-{[(3, 4-
NH O

B
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di met hyl phenyl ) met hyl ] ami nocar bonyl } -1 -ethyl -1i
-pyrazol o 3, 4-6] pyridine A solution oflnternedi ate 5A

W@ 20589352 n DVF (300n1 ) was treated with 3, 4- dPEBER3005/003038

benzyl anmine (9.71m, 9.23g), -BOBT (9.66g) and DI PEA

(25m , 18.5g) foll owed by EDC (14.1g). The reaction

m xture was stirred at room tenperature overnight. The

DMF was evaporat ed under reduced pressure at 400C and
Ahglutiesiod heemasliga 5t 00mgdd natoReierirEFDONE ( 80anb}y aboud 1ml) was

t\'\@attgc{ with 630119, 1 GRS Hbme SWRS 038 R@hat) @Hd AIMEEA NG 13ml,

Bl LR T G

(c20 omijablegea Hﬁnse}a/oelmmlca qusgfl@qd&pdé @rqﬁ)élitlgg solution
ﬁ‘d@lwlftatsaﬂd uncteim teaghecaarepvenight.e Tha DY wes e wd by evaporation

?&f j RYydsd ﬁ%ﬁhc‘g@m%* DUM&?)% Vs@cﬁfl%id%uédng Na’H(%@i solution.
usin §bib ' 49y VoY Edhtrated in

ROIEAPE gy “%8 tcog AT e Iq%r !

BE IR L AT o 2 P&ﬁ%ﬂ%%@ﬁ&ﬁé’& 2SPE

Eritdipe( lfﬂilﬁgrﬁx)sﬂymad/xagmé@t%p and pyclghexpnregjingr¢asimg concentration of

£4O00) and tHESa step eehdidME SLRIOA V@RI thithiue] @slthewdsent. The product was

Sl AR die ﬁjactl%ﬂ%oﬁﬂﬁhﬁge§' Jugonas MUdedTRL (ﬁ% {VE‘reQ’emoved in

el Epe S POk tﬁﬁ%ﬁﬁce? P dbow, <
fheonlid s ftiad kn wokashd@hrio gitediemplsy NS sleqyved MH™ =

assl TRt =0isehiay aut oprep. HPLC (G | son reverse-phase
HPLC, Sol vent A water, Solvent B acetom trile, see

f al g 89 o 5‘90('3' 8993 §8% (s, 110,
NREatFkah de s Or 2 S pel &ﬁgﬁfﬁ s
8 (o e e s o0 Ao Hheb s ) dseaézse deitaf39 @,
PHRSS08 e 4. 18K(br me irH),rH. Tiy(dneXldy 3vidd(tdl 8ERwrR. 8 (soB 1), f2¢ ks, 3H), 1.92
Lheyo (%§'2§i113191 3800 4henSEH TG 8% cEapeslat eksthdy solvent.

dryness he solid was coI |l ected and washed with ether

to |vethet|tlec ale
S AT SRRy v o
ti temtddveith ER QUS04 6amdo e @BE @ f6rramel) aof BIPEALQ 18 &mmol)
RISt 3 ﬁ-dﬁh@tﬁymeni}ilmmﬁlb {0.e6@anpl) Ui rEXcalmlrﬁthBe mdefato stand

AR YRL ll@fv fﬂé ngF ﬁ &Vﬁﬁjd %"fes‘rdtﬂzﬁ i86ded between DCM
gﬁ:ﬁﬁp éatbrf qugo_u;sl% 3 so} h@gl(lb%? 1c§&% o eited
Hirough zﬁtgyc‘(rgphoj_alq-ﬁrlt agd g‘laqogatech_ resydugas p }I(Iﬁflss§1rected
Etopfep ORPLBrto $iveXhtiifle 4orBhound4. 42 ( m 4 H) 4.10 -

4.20 (m 1 H), 3.71 - 3.81 (m 2 H, 3.14 (t, J=40.74
Hz, 2 H), 2.20 (s, 3H), 2.18 (s, 3 H), 1.92 - 2.02 (m
2 H, 1.35 - 1,45 (m 5 Pl us

ks .due et her.
le.1A: 4-{[1-(aminocarbony -4-p1per1df1)1y amino NI ?(31

dn{l{aﬂhy(rﬂlmmtm:tlimh¥+e)h>4-w1peraz@lqbgf,ﬂibémwpe§ ({a{rpgxmmde
di met hyl pheny”net hyl Pam nocar bonyl J- | - et hyl -

- pyrazol ol S*- | pyrl dﬂu@f ochl ori de
2

A mixture of Intermediate 8 (27mg, 0.08mmol), Intermediate 10 (16mg, 0.088mmol) and
DIPEA (35 microlitres, 0.2mmol) in MeCN (2ml) was heated at reflux for 18h. More of
Intermediate 10 (0.5 mole equivalents, ca. 0.04mmol, ca. 7mg) was added. The reaction
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A solution of Exanple IB (15ng) in MeOH (0.5m ) was
treated with a solution of IN hydrogen chloride in

we@ewsn93inm ). The m xture was evaporat ed to pPOCWEB®05/003038

the title compound as a white68olid (16nmg). mp. =
217-21 80C (deconp03|t| on) IH NI\/R (400 I\/Hz DMSO-J 6)
-d ppm 10. 84 (s,

(s
Bix4Gre(veas hpaiqyl at vefblgb for afmhe( A, soqﬂyd th@em t(e@peratur@alei the
g(olNenS renzdVed i4 vb3iof ql:he\les?idﬂe?wﬂzparﬁtldﬂed bétwdBn ;M hnd Suakes. The
ph&se ﬁas&%ll@:&%d ?hro hyci?roﬂﬁ)b(cdﬁit drrcﬂ-@va%ﬂra’t‘éﬁ to %r)lﬂ)ess
1ca éﬁat thege §rez %fogblctg_%f tﬂ% elx(ng)?cﬁ Wiggasl
1 40 (t J=7.17 Hz, 3 Phar maceuti cal Conposition
‘Bxaefote sheareidve ias pwsﬁed bmnﬁmh{ﬂcwé agsopnaplaestive HPLC to give the

RS SRS a6 BxaPIEPOS (4 19BF ITNE Shdveed I ex45) @l Trer = 2.79min.
topi cal adm nistrati on Conposi t| on Exanples O, dA

ceut.i cal

and ClB(Ont nplar r

rben i e Vet Epmgle 1A was also
mlptedzﬁom@lm m&@tchl@ﬁ‘ied rau@peepa@tlw@ﬂ%mo G i & fonthss compound
FORG dHem eEARD o150l dndrhat & eeoMliher nati ve (+ preferable
G : Exanple Exanple O B: specifications *) Ingredient
G A: Concentration Concen | ngredient range (% w w)
tration Concen (% w tration (% ww) ound of
Brample Heh{[lo(amigomrbonyl)-4- m%m@wmmaﬂw -HG
dinkdthyIphenyPmethyllathih ecalbbifl}-( “edh ylel H-py eszola[3d-H)pwadine
White Petrol atum WaxQ/ 69.65 69.16 25 to 75% (white
soft oi ntment base .0, 45 to 75% paraffin) (e.g.
USP) Mneral QI Hfé. g.NSolubilizer / 4.975 5 2.5 to
15% USP or BP) enolli ekt 4 to 129 Pol yoxyl
Stearyl Surfactant 4.975 5 0 10% Et her (e.g.

(e.g. 3 to 10% . N
LTV L
N™ >N

A solution of Intermediate 5A (21.6g) in DMF (300ml) was treated with 3,4-dimethyl
benzylamine (9.71ml, 9.23g), HOBT (9.66g) and DIPEA (25ml, 18.5g) followed by EDC
(14.1g). The reaction mixture was stirred at room temperature overnight. The DMF was
evaporated under reduced pressure at 40°C and the residue was partitioned between
EtOAc (300ml) and water (200ml). The organic layer was separated and the aqueous
phase was extracted with EtOAc (2 x 100ml). The combined organic extracts were
washed with brine (200ml), were dried (MgSOy), were filtered and were evaporated
under reduced pressure.

The residue was purified by flash column chromatography on silica gel (1500ml) using
95:5 DCM/MeOH as the eluting solvent. The purest fractions were collected and
evaporated under reduced pressure. The residue was dissolved in EtOAc (500ml), was
washed with 1 N NaOH solution (100ml), was dried (MgSOy), was filtered, was
evaporated, and the residue was dried at 60°C in a vacuum oven overnight to provide the
title compound as a pale yellow solid (12.5g).

The remaining fractions from the flash column chromatography were collected and
purified by autoprep. HPLC (Gilson reverse-phase HPLC, Solvent A water, Solvent B
acetonitrile, see above for details). The water-acetonitrile fractions containing the
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Volpo S-2 (tm)) Propylene dycol Solubilizer / 19.90
20 0.5 to 50% (e.g. USP) Penetration (e.g. 5 to 50% or

wendvaness2 7 to 30% Butyl ated Antioxi dant O 0.POI/802005/003038

Hydr oxyani sol e or 0.001 to 29%%e.g. NF or BP) (e.g.

0.02 to 2% Methyl paraben Preservative 0 0.11 0%

(e.g. NF) or 0.05 to 2% Propyl paraben Preservative 0
0Bt QU deteconNmyregpnbigd, ausl thogorirmiirila edvendyanrenzoved under
ﬂé’@lﬁde@ ssEer Mk @¢r2intdSRv atelUFasRivannted offdioa) thBResidue, and the

1d é%l Qi SR LRy caBdt&d &d x@@s‘ﬁe@ﬁrlth ether to give
ar &d a? QY t6h)(t)d The white petrol atum
?@0@8 ‘{)%frad? T 55 C"iw he mneral oil (1Qg),
and t he pol yoxyl stearyl ether (e.g. Volpo S-2 (tm)
TH&@QO itches ok prbdticigedrh eombindd,medre dobselsedig Me@Btandatese
tdddeﬁlehuééa%rééaﬁf&s e 186 Bt16 cEEpdMRBxahDId OB B a pale
n]é)m ase. The oil phase is heated to ca. 65-70 0OC
J;lﬁw ene gI ycol (4Qg) is heated using a hot water
bath to a teﬁ:?erature of ca. 65-70 0C, and is then
BOMStshohediMHT & 45PeTair= pAssa. et 1926104 6mgeni zat i on
stirring conditions (Polytron | arge shaft). The

ggg Q:(%i ) gﬁizhgi;%l; Bﬁ*}{'ﬁ%ﬁ%§ Eﬁ%j@?gﬁm@%%ﬁ% :ﬁs@s 1111;1 Z4 %1)
. 1 1
il @22%325%5 Ak

46194 B1C & 3H),2.18 (s,
f or mul atlon inavial is heated slowy in a hot vvater
bat h untiI the ointnent reaches a tenperature of

E‘Q:Pﬂl tzlgﬂ Y- ARufeaffonyhMep mﬁﬁﬂ nﬁflof [(B|4a (1)
ﬁ‘.\' f{?lﬁg r] tzlﬁrggaslgorga?ﬁgﬂyl 4% [%M(Yme

| ng
MWQBWF@@d using a_m crohormgenl zer for approx 10

m nutes, to give arlu\m nt nent contai ning the drug

(Conposn tion Exanpie The drug is typically at

| east partly in susp in the oi ntnment.

Conposi tion Exanple d A ( Hdfor alternative

Conposi ti on Exanple C t he

fol |l ow ng net hod: The' I's

manuf act ured by fi rstreBarl ng the propyl ene gl ycol
phase. The propyl ene glycol and the appropriate anount

of the drug are nmixed to provide an

A solution of Example 1B (15mg) in MeOH (0.5ml) was treated with a solution of IN

hydrogen chloride in ether (10ml). The mixture was evaporated to provide the title
compound as a white solid (16mg). m.p. =217-218°C (decomposition).

1H NMR (400 MHz, DMSO-dg) 8 ppm 10.84 (s, 1 H), 9.48 (s, 1 H), 8.7 (s, 1 H), 8.46
(s, 1 H), 7.05 - 7.14 (m, 3 H), about 6.0 - 6.6 (br s, 2H), 4.53 (q, J=7.12 Hz, 2 H), 4.40 (d,
J=5.56 Hz, 2 H), 4.27 (br s, 1 H), 3.76 (d, J=13.64 Hz, 2 H), 3.13 - 3.23 (t, /=10.95 Hz, 2
H), 2.21 (s, 3H), 2.19 (s, 3H), 1.94 - 2.03 (m, 2 H), 1.44 - 1.53 (m, 2 H), 1.40 (t, /=7.17
Hz, 3 H).
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initial solution while stirring with a | ow shear
propel l er m xer. The anti oxi dant and preservatives are
w@bk@s/09e36t uded i n the propyl ene gl ycol sol uti oPCT/EPm®05/003038
tenperature of the propyl ene-gbDycol solution is
mai nt ai ned at about 55-65 C. Concurrently, all of the
components of the oil phase (white petrol atum
Ploirymephtisalddempositipre ExamplesiandrMicronisjtiey Examples i nt o
a separate container and heated to about 75-85C to
ﬁ%ﬂg R O B AR iong i ARIORY ! it
Hp s&?ﬁ Wy the tenperature at above 700C (e.g. from
above 700C to 9Q0C, e.g. about 75-850C) and m xing
@b inlpositionh gixasnkyes ChoGby anid2&rB (@mtmenishi mum of 15
m'nutes (e.g. 15-60 mnutes or 15-30 minutes). The

]g zll L) g{at | g({éup Eaﬁ%ﬁl%ﬁa &zlisc eeb Hﬁﬁr?eﬂts%itaﬁlg for ext%rnal topical

@é@tf%?lﬁréaélfo §- Mat, which aI | ows for scrapi ng of
the materials fromthe sides of the vessel while the

Fﬁl@?&ﬁelﬁﬁe bei nEnREghsi fi ed Exagllow Agtekhfive Alternative

ation tine of at |ea 15 m gyt & t he
@réﬂe{a‘b?s cool ed to about Sfé to fﬁ ple Example C1B:

(S§E s d) fy) the oi ntme gé?'ﬂ}f”é % on. (Efﬁ’l ng t freucentration
cooling tine, the honogeni zé&fonsgred ilggresdented range(Gwv/w)
agitation is used. After theuftioduct IGamcapol ed, and

the ointment is produced (Cqup@skiion &xasp! e a A or
aB), it is dispensed fromthe rranufa Jur/L g vessel

tCarepoundathet s AgtiverEer suita®t® packagPig componehte3%
germea€hsar y. Camosinhibitor Exanpl es C2 and C2A  (e.g. 0.2 to 1.5%)

(V@I{l f-qayﬁ@gl cream enul sion) An exenpl ary
\?Vﬁt rral -topi cal pharmaceutical conposition being a
r-in-oil

cream emnul sion i s follag I ngredj en
Pihe Pefoletiahp Waxn: Al t er nat (+ pr éﬁgﬁabl e 2% 15%
qphite kptat i ons:ointngntllisent Exarrpl e C2A: NF = Ndeigofhato 75%)
?ﬁ{fﬁh}iry Concentration Concentration USP = US
ﬁ? S)pela etc) (%vv/vv) range (% w'w) Conpound of
nu AGtL. 0. 3% freg base)

H‘re it hg)it‘%?ri 5% \ﬂhl%r{ Pet r ol &t um (e, g:> 10 15%
mowﬁ )1 0| ntem,CﬂhCM1 34 25 to 75% base (e.g. 80etido12%)
aafoxvi Beaall Odurfaetagt USP or4.BP) Sol ubijizer / DO @.19%
tLdS gégrml l'i ent (e g. 4 to 1299 Polyoxyl Stearyg 31010%)

E\l}oer fifact ant 0.5to 12% (e.g. 3 to 10%

Propylene Glycol  Solubilizer / 19.90 20 0.5 to 50%

(e.g. USP) Penetration (e.g. 5to 50% or
Enhancer 7 to 30%)

Butylated Antioxidant 0 0.20 0%,

Hydroxyanisole or 0.001 to 2%

(e.g. NF or BP) (e.g. 0.02 to 2%)

Methylparaben Preservative 0 0.11 0%,

(e.g. NF) or 0.05 to 2%

Propylparaben Preservative 0 0.03 0%,

(e.g. NF) or 0.01 to 2%

Total 100 100

* NF = National Formulary; USP = US Pharmacopeia; BP = British Pharmacopeia
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Propyl ene d ycol USP Sol ubilizer 20 0.5 to 50%
/ Enhancer (e.g. 5 to 50% Butyl ated Hydroxyani sol e
WO 200g9/090382 | oxi dant 0.02 0.001 to 2% NF or BP) (BCOEPDOHI3038
to 299 Methyl paraben (e.g. NFylPreservative 0.11 0.05
to 2% Propyl paraben (e.g. NF) Preservative 0.03 0.01
to 2% Purified water (e.g. USP) Vehicle @ 2 to 30%
(209 (e.g. 5 to 25% Total 100 Conposition Exanple C2
é@xﬁ%ﬁﬁoal‘ﬂxemﬂé Cileaf me@eldpapsitbyitke flosviiP Akthodn f or

exanpl e be prepared u3| ng a process simlar to that

descri bed for n For
Frovbipoarann Gt sehpaseEsa R MmiaeL ?}Ea@% g4 [ potyony
@Wﬁdth@éngbﬁowp&a b@@lgh@ﬁ npiged fogRiker 3pdinelted tqq@g a hot water
i fitaainthe iigppédients dendissalvdd pro s wabil phase. dhe oil phase is heated

ri-lzl%' @31% b %& ene Wb {4 %@ of BMENEBE udaL 8 QBEwRBASEA to a

tﬁliThlge?glg%h}r CE 35 é%herhada € sfogvrlgft 0 th@ oﬂ;oﬂﬁge% er low
Immg@mewwlreﬂg lsenditippe(Pabtie %rge fg Thejhppaggenizption is then

ieiendedi anédhaamuethm\mhmdog@mdrfax 0 mgns. ﬁmnewlr@tfgmulatlon is then
o1eddB o th t&ﬁﬁér%?@ hyinghedld Whteopatabofaeilite tao1HQ) to%@e an
t. h%%e%lttﬁ r&qles[eo gmﬁ%ur e being sufficiently high t

ZHo ase d while hot, one phase is added
to anot her mhlle m Xi ng using a h| h shear m xer to
Aprest Seofiths pintmeitdormplatéreingbyipl ik degiethglowhein a hot water bath until

the GRAMBAtUERCHRD 8 VEmPERGrSoipp A irhitely 404/, 7Thet @nfdufiCof
%gﬁgigd@a(;dﬁ%u in'fY3 base Oﬁ‘f“%ﬁﬁ %9 150&R1|ed StoSly Info ARQ4 and then the

s about

ati o
oA e s FOrBO 05 4R Rl PR PSR 10 miutcs,
glve pe nsdaictrcontaiting therflira e unpagtion Examplg gLy .Iheéiaug is typically
atnéet parely i buspensig@aainkthg bingmerftor exanpl e tubes or
sachets. Corrposi tion Exarrpl es C3 and C3A (Gl -in-water

ream. i Joly - ForY
GBIl le?%s*og s s R AR 8 ple G5 can e
rigpATed By th eaﬁ"’?HOWH’cgefﬁE gd to be a h| gh occl usi on
conposition, is as follows: Ingredients Function

ﬁ’f@@iﬁhﬁer@enrﬁﬂitﬁfnﬁ@&ﬂaﬁﬁfa@th@@i byofigt pepadid the aiopgleay glycol phase.

ﬁg@ﬂé ﬁl &n & Qf?ﬁn?xﬁ @}Fz (ﬁﬁ? GRMhiked to%}ohd% an
1@1t§1 Golf.tl W \I:%.\}%%L %h,eabprpp %[Eer gt ﬁ) é[gjle 3n€b>%<a T and
preservatives are also included in t e propylene glycol solution. The temperature of the
propylene glycol solution is maintained at about 55-65 °C. Concurrently, all of the
components of the oil phase (white petrolatum, polyoxyl stearyl ether and mineral oil) are
added into a separate container and heated to about 75-85°C to melt and mix the
components.

The propylene glycol phase is then added into the oil phase while maintaining the
temperature at above 70°C (e.g. from above 70°C to 90°C, e.g. about 75-85°C) and
mixing with a high shear homogenizer for a minimum of 15 minutes (e.g. 15-60 minutes
or 15-30 minutes). The emulsification process can be carried out in conventional topical
manufacturing equipment, such as a Lee Kettle or Malt-Mat, which allows for scraping of
the materials from the sides of the vessel while the phases are being emulsified.

Following the emulsification time of at least 15 minutes, the product is cooled to
about 30°C, to form (semi-solidify) the ointment emulsion. During this cooling time, the
homogenizer speed is reduced and low agitation is used. After the product has cooled,
and the ointment is produced (Composition Example C1A or C1B), it is dispensed from
the manufacturing vessel into holding containers. It can then be packed into tubes,
sachets or other suitable packaging components, as necessary.
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Mneral Ol (e.g. USP) Solubilizer 32.5 15 to 50%/
enollient (e.g. 20 to 45% D nethicone (Silicone Fluid

weowbiopsar 2.5 0.5 to 20% 360) (e.g. NF) (e.g.PdI/EP2085903038

| sopropyl Myristate (e.g. NFy72olubilizer 7.5 0.5 to
20% (e.g. 3 to 129% G ycerol Mnostearate (e.g.
Surfactant 2 0.5 to 10% Arl acel 165 (tm)) Sorbitan
Monostearate (e.g. Surfactant 1 0.05 to 10% Span
%?B?i}ioﬁ}}ztx&iﬁ;ﬂesr ¢ aAdaI(Watergin-diF)resur dmakian) 2 0. 1
5%(e g. 1 to 10%9 Mcrocrystalline Wax ( Ross)

R ByTERe eftgpiebptgps oo s RS up hilng fatiferd i gream
¢rmuihlane%@siioéloys 7%to 25% Citric Acid, Hydrous
G anul ar Buffer 0.05 0.05 to 5%(e g. USP) Sodi um

%ﬁg?’ ¢, Dibasic (e. gmBeiber 0. 06gfhhplel®:5% UrRbrnative

TS S B 2 L (50 P St 20 Bl con

N Gd%t’(oéalgFOTE@ﬂ?f% 509 Conposi ti on CORSFRIraNQR (GARgegfration
AUSe =S Phanentosd,eent  Exanpl e C3A) cébo fvow) exangsinge b w/w)

Rf ﬁqomﬂan@(mmcessw@eeral l'y anal egous to that to 3%
%(e ﬁ:gﬁ%‘?&evn’ Conposi tion Exanpl e C2 above. Conpo |(p£1t015%)
ream errul Si redi ents_Concent

oWhetp Peisplatmms SO | "i”éd(i’lg%ﬂ “?%vv/v@lgongredl er?{ssto 75%
(g) Ol Phase Mneral oibhse9.86 29.90 Steareth 2Ae2. 30to65%)

AfiReral Oil (e.g. USP or BP) Solubilizer / 10 2.5t0 15%
emollient (e.g. 410 12%)
Polyoxyl Stearyl Ether Surfactant 8 0.5t0 12%
(e.g. 3 to 10%)
Propylene Glycol USP Solubilizer 20 0.5 to 50%
/Enhancer (e.g. 5to 50%)
Butylated Hydroxyanisole (e.g. Antioxidant 0.02 0.001 to 2%
NF or BP) (e.g. 0.02 to 2%)
Methylparaben (e.g. NF) Preservative 0.11 0.05 to 2%
Propylparaben (e.g. NF) Preservative 0.03 0.01 to 2%
Purified water (e.g. USP) Vehicle Qs 2 t0 30%
(20%) (e.g. 510 25%)
Total 100

Composition Example C2 (and/or alternative embodiment Example C2A) can for
example be prepared using a process similar to that described for Composition Example
ClL.

For example, in one embodiment of the process, the water and propylene glycol can be
mixed together (optionally with the surfactant, antioxidant and preservatives, and
optionally with the drug) to form an aqueous phase. The oil phase containing the white
petrolatum and mineral oil are prepared in a separate vessel. Temperatures of both the
aqueous and oil phases are maintained at elevated temperatures, such as about 55-90°C or
preferably about [from above 70 to 90] °C, the oil phase temperature being sufficiently
high to melt the oil phase, and while hot, one phase is added to another while mixing
using a high shear mixer to effect emulsification, preferably keeping the temperature
above 70°C such as from above 70 to 90 °C. The final emulsion is allowed to cool e.g. to
about 18-35°C such as about 30°C, while the agitation continues at lower speeds. The



Cetostearyl Al cohol 2 2.01 Arlacel 165 (tm 2 2.10

(gl ycerol nonostearate) Mcrocrystalline wax 10 10. 12
w0 s@pepyt nyristate (IPM 7.5 7.87 Di net hi coneCREB2005/003038

2. 65 Agqueous Phase Propyl ene-gBycol 22 22.09 Purified

wat er 22 22.34 Met hyl paraben 0.11 0. 1142 Propyl paraben

0.03 0.0354 (Optional Batch size: ca. 10Qg). Procedure
ofirtezamt basthembe dopensgd dpm Heenaywidsitye Veaspl aed BHedingf the primary

phfieadihg, fOh@SMPE tibeebi €@hétl a hot water bath to a
tenperature of approx 60-700C. The conbi ned

i ngr edi.en of .the.a ase reasoh ted in a
Grgtogattion ExanpIenCa SEE IS (PR SHRbE e Rhoc
5 The aqueous phase is then added slowy to the oil
Mhasenplagesxtdroni-opivabeinnaddutical compositiombeiagd oflharwaiter cream
eﬁﬁi&ggﬁ NG HeAle ol 8L SPAEG0d 9(5 wéﬁ’t[di’lx is ab QoI

r 1ow heat in the water bath h heati ng

Ingyedients whil e being al Mwstono cdgamplaC3i ro
(-evpréonal speeificstiosdched, giving a cr éagnedient si orExaGideM3A:

contai ning drug: As a nodificati 0nc@{lcetnhﬁltﬂhovG{joncentratmn
procedure after the aqueous phase |r1%;) .“}aﬁ

ﬂ@@mumd,@ﬁmula ("I§orrp0lﬁ=F<§1V8f f or mul aoél) i's add)e]dtoa?tA’
&eé%ate)(%g?/)w or 0.2%to 1.5% wWw (e.g. 0.5% (gvp.2to 1.5%)

m%epdl cgrtﬂi;ﬁ)ot aqueomlwﬂme Thers2.3 he aqueq8so 50%
phase |s added sl ovvly to, phase under Ig 20to45%
)i

honogeni zat.ion condition E}l‘F enis rmgenr
Rigis IC%G,((%HIGPB? %ﬁ'ﬂﬁr OX. SERf’q Hs under ow heat rﬁ? I%g%
2a0ptc.DaM. Wth heating renoved, the fornul ati 6hgilsto 5%)

(sapoil Myréaté €c.g. NFpnualJojubitizeh a spa?.l a) whil .5 to20%
being all owed to cool, untl | ca. 18-350C or ca. (hg 3 t0 12%)

C or erature), i s reac o
gi‘v/?cegﬁgﬂ) %%f’rlr?tg £si on %&%@ §'tion Exanpl e 6910 10%
Jacebhgpost i on Exanples C5, C6, C7, C8, C9, A O and

Sbkbl(mlenr&iMara:te@g& ti or&r;l)faaxmrrpl ary di nt ment s Gehtobd%
83 aﬁgbITM Exanpl e C5 I ngedi ent Optional Exanple C6

bg:gosq AI%OIQQ %l NF) Surfactant 2 0.1to 15%

' (e.g. 1to 10%)

Microcrystalline Wax (Ross) Emollient/ 10 5to 25%

(e.g. NF) base (e.g. 8 to 15%)

Propylene Glycol (e.g. USP) Solubilizer 10 0.5% to 50%
/Enhancer (e.g. 7% to 25%)

Citric Acid, Hydrous Granular Buffer 0.05 0.05 to 5%

(e.g. USP)

Sodium Phosphate, Dibasic (e.g. Buffer 0.06 0.05 to 5%

USP)

Imidurea (Germall 115 ™) (e.g. Preserva- 0.20 0.05 to 2%

NF) tive

Purified Water (e.g. USP) vehicle 32 15 to 60%

(e.g. 20 to 50%)

10  Composition Example C3 (and/or alternative embodiment Example C3A) can for
example be prepared using a process generally analogous to that described in
Composition Example C2 above.
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Ingredients % ww ingredients Ingredients %W w

i ngredients weight (g) weight (g0 Gl Phase G| Phase
wWaRsE9B82 60. 82 White 65 67. 87 petrol at um pet r BCHEPR2ZO05/003038

Mneral oil 5 5.04 Mneral 6i1*5 5.12 Steareth-2 5

5.09 Steareth-2 5 5. 04 Beeswax 10 10. 02 Beeswax 5 5.05

substitute substitute Hydrophilic Hydrophilic phase

phase Propyl ene 20 20.32 Propyl ene glycol 20 20.35
CohpositioBll xanple Bhfcrbamienmlsian) | OOy Opti onal Batch

size ca. 100y Exanple C7 Ingredients Optional Exanple

I

€8—ngredients Option nar ents ts
qu{@ﬂl@ﬁfszﬂts 9 W i ngr 8?%%?53%8\%i&ht (g Wa‘éaf‘gi‘*t@‘é? al
Phase O | Phase Wit einggedientd&o Wi o ingresieny (g)

oleprpkat um petrol atum M neral oil 10 10.04 M neral oil

0 10..11 Steareth-2 5§03 Cetostearylg gp 5. 08 al cohol
Mégeér%l\(/\)%li 5 5. 07 Beeswa % 5.09 substitFéJ e substitute
-

Stageatlvghi | i ¢ Hydr ophi | ¥c phase phase gyl ene 20 20. 28
CErosfeytyéided®1 20. 29 gl Ycol glycol OptidRhl Batch size
Algﬁcelllg@gMOpti onal BiatzEXh Si Ize Cdab II (I)gﬂzxd@rrplte %' I
ngr edi en i ona anpl e ngredi ent's i ona
(gil?ﬁ@f@arflg%(%szea%@/w ingredi ents | ngredignts % w

Misggeagiaitswiki ght (g}%wei ght (g)

isopropyl myristate (IPM) 7.5 7.87
Dimethicone 2.5 2.65
Aqueous Phase

Propylene glycol 22 22.09
Purified water 22 22.34
Methylparaben 0.11 0.1142
Propylparaben 0.03 0.0354

(Optional Batch size: ca. 100g).

Procedure

Cream base without drug: The combined ingredients of the oil phase are melted in a
hot water bath to a temperature of approx 60-70°C. The combined ingredients of the
aqueous phase are also heated in a hot water bath to a temperature of approx. 60-70°C.
The aqueous phase is then added slowly to the oil phase under low homogenization
conditions and then is homogenized at a higher speed for approx. 10 mins under low heat
in the water bath. With heating removed, the formulation is then stirred manually with a
spatula while being allowed to cool, until room temperature is reached, giving a cream
emulsion.

Cream containing drug: As a modification of the above procedure, after the aqueous
phase is heated to a temperature of approx. 60-70°C and before addition to the oil phase,
the compound of formula (I) is added at 0.1% to 3% w/w or 0.2% to 1.5% w/w (e.g. 0.5%
w/w) to the pre-formed hot aqueous phase. Then, the aqueous phase is added slowly to
the oil phase under low homogenization conditions and then is homogenized at a higher
speed for approx. 10 mins under low heat in the water bath. With heating removed, the
formulation is then stirred (e.g. manually with a spatula) while being allowed to cool,
until ca. 18-35°C or ca. 18-30°C (e.g. 30°C or room temperature) is reached, giving a
cream emulsion (Composition Example C4).
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O Phase G| Phase Wite 55 55.70 Wite 63 63.23
petrol atum petrol atum M neral oil 15 15.11 M neral
WA 008091392 Cet ost ear yl

oi |

5 5.02 Steareth-2 5 5. 03rci/EP1v0$/003038
Beeswax 5 5.07 Beeswax 2 2.0378ubstitute substitute

Hydrophi Il i c Hydrophilic phase phase Propyl ene 20 20.08

Propyl ene 20 20.18 gl ycol

ca. 100y Opti onal
dv\d/g%ht (g) Ol
oil 15 15.12 Cet ogt %Pﬂ? 5 5.01 al cohol

E%‘G%laﬁf?ﬂﬂ-"énmﬁl%% PR? OYMEse Propyl ene gl ycol

Opt i onal
| OOy Exanmple C |

gl ycol
Bat ch si ze ca.

Batch si ze

Afticy ExafplésaDs)| C4, 17, €8, % £1% M dCil Dgsiatnent @mpositions)
phase Wi te pet rol atum 58 58.50 M ner al

Beeswax 2 2.00
20 20. 29

Optional Batch size ca. 100y Procedure for Conposition
é@?_ hC5 dﬁ@t? OpBond9, C| Examprk €4 | g Oln@&cﬂ@rgt tOptlonal

hégr? B a? u? angof%r edg%‘ltsg C,in %ﬁ‘%eé?h%/d\r/\%pﬁl \P/@J iHgredients

(propyl ene gl vcol ) pWSEBt R al so heated in a hnt wat Beight (2)
diBPhast 0 a tenperature of approxOil®ha®0 OC. The

hydr ophilic phase is added slowy to the oil phase

der | ow hogggeni zagh g conditizgpg and is tgen 67.87
&1 ni zed at a hi gher speed forto@é% rox. 10 mns
M ow heat in the water bath  heating
Mmm\llelil, t he5f or nul ab0én Mineral oil 5 5.12
Steareth-2 5 5.09 Steareth-2 5 5.04
Beeswax 10 10.02 Beeswax 5 5.05
substitute substitute
Hydrophilic Hydrophilic
phase phase
Propylene 20 20.32 Propylene glycol 20 20.35
glycol
Optional Batch size ca. 100g Optional Batch size ca. 100g
Example C7 Ingredients Optional Example C8 Ingredients Optional
Ingredients % wW/w ingredients Ingredients % w/w ingredients
weight (g) weight (g)
Oil Phase Oil Phase
White 60 60.45 White 60 60.22
petrolatum petrolatum
Mineral oil 10 10.04 Mineral oil 10 10.11
Steareth-2 5 5.03 Cetostearyl 5 5.08
alcohol

Beeswax 5 5.07 Beeswax 5 5.09
substitute substitute
Hydrophilic Hydrophilic
phase phase
Propylene 20 20.28 Propylene 20 20.29
glycol glycol

Optional Batch size ca. 100g Optional Batch size ca. 100g



is then stirred manually with a spatula while being

allowed to cool, until roomtenperature is reached,
w@Rawsogn3san oi nt ment . Procedure for Conposition BEXEHEP1085003038

C5, C6, C7, C8, C9, A O and-@6l- (oi ntnent cont ai ni ng

drug): As a nodification of the above procedure, after

t he hydrophilic (propylene glycol) phase is heated to

a terrper ature of approx. 60-700C and before addition

thpR @ | ghaseéientsheOssmapund qifxafnip’lﬁ'ﬂjle ( ﬂﬂgrb&eﬁkgd@i)tlonal
Ip%ret%heéx(é’ to e W or 19%x%gi’ehth | Iéé’e s(€. 9o QV/\? b w \A{)lgredmnts
Bl g)

pre- f0r msd hot 558, Then
hhase  Wweight

Qihtraesd ow hoanenl zat| on condit |Q1hEhaad then is
Wﬁﬁggem zed s3t a hi ghgrppeed fapngpprox. 1@3nins 4373
u&ﬁ)&; | ow heat in the water bath VYa{h heati ng
, the formulation is thefk rull%d(eg
Muesalloly wi tlA a spat UISahl whil e @éﬁnﬁ’ij alll owed%t 0 cool 10.09
CtdnostearyHS 330C or ca.5.0B-300C ( Stepreth@ ca. 300C or 5.03
Qmtenperature), giving an ointnment (Conposition

—ll.--

%’é |l es C5,. C6, C7, co, d and ClI). 20
§F8%i sati on Exanpl @ 9Pur pose: PEESWPCr oni z€ a 03
sgbstifpiend of fornul a (I) e.g. iA/uksitdpount of

approxi mat el y 600-1000 ng thereof, using a Jetpharma
;%g 15_:15on| zer. The parent (ungg §ced) and

nised materials are analyze partlcle size by

gl%%r diffraction and crystalli APt by PXRD. Equi pnent

Papioylree er i al20Equi pre?0/tBat er i al Powydeniept i on2@nd 20.18

ﬁﬁﬂl fication Jetpharma MJ M ciprbrer N trogen
(%)LEFO%aYBa zte%gkldq&;h 2/5pst r at@yt‘i&%@ Egtbﬁg%}% 1085

ance t'orius alytical To

__MEI_I_LeL_EMAaQ_D_gLLaL_CaI_L_per_MAR El ectronic cali per
Evatrepleal11t o belngiediants s@pitignatonpound of formula (1)

Iﬁg@d}bﬁfsphar e 9 /wM Cr ofbZ@lengOoNpri ses a hori zont al
s

c-shaped mlling hou‘%l N ving: a tubul ar conmpound
ﬂ—ﬁkek—ee—g—afrg-l—ed—ar—ea——&gb—@egrees to the

QibPhassntal') for entry of a suspension of unmicronised
Vhitppensatoin f of8rul a (1)5880salt in a gasflow, a
mgﬁﬂ%he gas iy et for pnjgy of gases, a gas outlet
gr eX|t of gases, and 'ﬁ f°| | ection vessel (mcronizer
Hler) for’ col I ect i 8 m croni sed material. The
ajgobpl ng housi ng has two chambers: (a) an outer annul ar
Behawher in gaskous connkodion with the gas inlet, the
sGhaher being for receiving pressurised gas (e.g. air

or nitrogen), and (b) a disc-shaped inner mlling
chanmber within and coaxial wth the outer chanber for
Hyidgepinlie phaget he

Propylene glycol 20 20.29

Optional Batch size ca. 100g

Procedure for Composition Examples CS, C6, C7, C8, C9, C10, and C11 (ointment
base): The oil phase is melted in a hot water bath to a temperature of approx. 60-70°C.
The hydrophilic (propylene glycol) phase is also heated in a hot water bath to a
temperature of approx. 60-70°C. The hydrophilic phase is added slowly to the oil phase
under low homogenization conditions and is then homogenized at a higher speed for
approx. 10 mins under low heat in the water bath. With heating removed, the formulation
is then stirred manually with a spatula while being allowed to cool, until room
temperature is reached, giving an ointment.
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i nput conpound / salt, the two chanbers being
separated by an annular wall. The annular wall (ring

woRpook@as03s2 pl urality of narrow bored hol es connkBCI/ERPZP05/003038

the inner and outer chanbers -afid

circunferential |l y-spaced-apart around the annul ar
wal | . The hol es opening into the inner chanber are
directed at an angle (directed part-way between

P.%@éahfe/foa@bmpm%n FxhitlplestOs] C6) OB €$ACH, €30, #ZEC LS (ointment
équlilri;eicl:l ﬁgw dr f§sua( fn%?gic ﬁén 8t th@ 'agg“\a/ﬁo@e(ﬂhfey aftérqm: hydrophilic

(rapalencys] ¥‘iﬂ maSﬁa%h?at%P taé%)lp%f%la%lf PR, APP°CprHsdre
ddjtichotoehe oif pbassotheaoengpound ef farmular(lgageédrdsit 0.1% to 3% w/w or

@mm mtwm(evg tohs% hﬁwb ek p%l%ijﬁi%ﬂ h¥t BB pifase. Then, the

nggﬂ? Cf[ﬂec P%a%@%emqeal &(lefl 0 ;he o1 rml%é u@?mﬁo%x\%enﬁaﬁog cgndmons

mddhen i homasspizedpta b@h@rsspieﬁﬂ f%épﬁ@ﬁt foamlwnéerow heat in the
witeebathi Withnheatingiraeovel tireformulatiém)s thérostieredgx gt hatuadly with a

jggﬂui C\I/Fn@é‘bé{ ﬁ%w@&]ﬂo%ohﬁscan P5-859C Sidal £4- 30‘@7@ d. B ca. 30°C or

REr ex
B, shie g ofibef ComesiimIBtR (o ohshes oo
G1Qmnd €11} s positioned a venturi inlet (V) for entry
of gases. The conpound inlet also has a bifurcation
connecting to an upwardl ydirected nmaterial inlet port
SNl erial. In use, the narrow head of the

tt|
%cﬁ?bl? ’?"?ni% is preferably positioned bel ow and

sli ghtly forvvard of the material inlet port, so that

shenrpdse: Tempigranizied ¢onapaing o ssroniladyl egas mearngoundiof  or

ni hﬁ}@l@ﬁﬁﬁ&t&%(ﬁ)mofiﬂg ek edf, istngSa/Fstrhs BT T Meronizer.

JregfLial ‘f n%wﬁﬂ%tedj Md%n cF&n&an%gﬁEﬁﬁ?gPe aﬂﬁl?k'&#fotr Bﬁticle size by
& nner

?noFalgFﬁ e tcﬁﬁéagml(f}éﬁg ‘a subgotnlhg speed.

I nsi de the mlling chanber the material is further

Epgeheratneldndterial super soni ¢ speed by the hol e/ nozzle

system around the ring (R ) (annular wall) of the
The nozzles are s ed so

I
PipnihymBRRRL, (0"Dar S tion %%*Q?Pafﬁwaaﬁﬂl s.in
Jetpbarmgr MGt Migronkasar di y- dN@%ﬁ@cﬁupwt BY gk e P ot rate tubing
Aimdytied] belante i nsi de t he niShitomgs Atedytivel circul ates
T@gqu,f@mmpartl cl e col | vedtogreNagour during the
e ! Mty it ugar VRIS gl 02 MU0 ex
Métﬁgéﬁtotl??em}cé‘?rﬁ%efd particl @’s W‘W@ﬁrﬁ?h’ lat@e peri phery
of the inner chanber while progressively snaller
Paretiaena MUEMitoseer tamplies adotizentaintisc-shapeymihing housing
D oMal i 18 oLl mlgts(v@\%re lé"illélé’d ﬁtmaoi‘%’(gﬁ\egg% té(): lﬂx‘é@fon@&ﬂtﬁl) for entry
sk C%ﬁgﬁﬁs?ma?@%hoefﬁmﬁ R Sl STV, separate
gaeinlpkiog @mﬁmf gasehraciag Rutlefdor ekl gases; andw 601%eﬁté0n vessel
(aidrbacter contriaer dbr c(qﬂlecm[gmnmomwirmamndr JThe whiling hiphging has two
@XABUS (D3 dutey BnKILOSRIMRF indsbod ohRtibh WitafthSpRlihlet, the
c%?ﬂ'&) of Sﬁ%%rr e% h)f'e%gurf@& bd (ael aﬁr&ﬁj lnﬁtzo!%h eﬁnd &) C)1d§43“3‘sh.?1ped
iR CBRRE aﬂ%@f L O] Wé@&%wt - fon pgggpising the
inpd¢opipouhé/ salhthe iwo ghlambeisdepipsiepiraied #y an annular wall. The annular

wall (ring R) has a plurality of narrow-bored holes connecting the inner and outer
chambers and circumferentially-spaced-apart around the annular wall. The holes opening
into the inner chamber are directed at an angle (directed part-way between radially and
tangentially), and in use act as nozzles directing pressurised gas at high velocity from the
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bel ow and slightly forward of the material inlet port
and is neasured with a mcro-caliper to nake sure that

WO roosm9i3nserted correctly. The ring (R ) and vRCI/EBP1005/003038

(V) pressures are adjusted acd@r-ding to the val ues
specified in the experinmental design (e.g. refer to
experinmental section below) by adjusting the valves on

dubee ghaedsuinto auges chambéreandiie ap mwasely-spirel pash (§eries) around the
ishacdathbep(cyt RakRIEndongRead wilads if gdsberseohin@hidation with the

i]c l l"rcéhtléﬁ}b'ep{)iﬁ'arhotzgfe dif & Qﬁti:;l{})eto Qﬁ@ﬁé&r &aﬁﬁ@% Sithin and near to
Not'e T hat e venturi bﬁﬁe sure..l's at Teast 2
thranyRckel Tipg R PR eRAIPNR

ept. .
| o%%@gaﬁe@gﬁlbvw%\pgﬁ? cent.ral axis
of dye ingiet atilliog chamberteonnedt fo &) Glowsuexiarthe goliectipn vessel which has no
difedetldt2dndi (B) @ipppoe:tit) tiRagantdeeldsaferand coaiisl witiethk ewbular
zﬁﬁé}%&&uﬁﬁhﬁl@f &fd lgﬂgi%iﬂégfy%nov%%?@bvfthﬁl% aPRuitbn& a V88uri inlet (V) for
r

e e S ORGSR <oy
dingetadi ranterial iplsf Bews dor IpEting malFBht pressure is

nmoni t Imred, e mhrgwttieed of theorntatinteh (or is peferablyporitioned below and
SHORRY 4:vaiRd Bf thihieatBii 41 AIBI (Sdrf) Go KRHD wheh ehdWehfRD@INvEld pRds¥urised

a3 { S BUliy 8f Ilitr%ngn)ttﬂg a0 B o ?sd JRLE frbl%l_lthé FrafaPHRY p&q into the
%‘%?Igelnfotemcronlzrcrﬁalnr. e . ogqe
59 §Fr6?fp§]é‘i§l’ﬁ ccompoppd et and is 3coeleater Bfq, e inner milling chamber
tgngsintiely abmsubsesie|speeln dnsifetheyeillorgechantbor/ e mipgerial is further
AcsIemBE Y tovEpeispnialspecdiy tB6 held/Hoagetshgemiaidumdahe ring (R ) (annular
v@@ﬁiﬁh@ﬁ?@ingggaﬁﬁg‘?l”ﬂh%ﬁ*lo?ﬂl?&l» E‘Q%l{é%?\l éd-@led s-ghﬁatvﬁﬁé Mk leration

C | sed teria IS re ed.” .The 1 nput
RRBRETRP HOP TaLcta 154 T R Of 2B APl saied Yooy of figclone. The
raatoriak insitle thepuilling cleamber cisgulaies fapidly eed patelepolisinp pequr during
theprhcess sausin oler gen gartie ks du frhet iR tocammpletiobso MCeite fugal”

AR AERHE S He\RBlex TR AR 1hiSef pAIEEMs W fethakP4tIRE periphery of the

. I hol /[ [ ' f .
e e

- axe dhe my llingchpmien .ganeaa%@rwﬁ P%Kws SEGRE IV PiFRRIrg R low

vekordfir nidhe. pa@iriéscthat exiitpe miMiog chimberraambtaaios thrararind settle
doWH 43t Ot & 816l ihe T/ 6 dxad in{dhe 661ketien sselo@itProuirer @ntainer), while
thOLRMhA: £dohisBel BBGRLih PRIAREY U AIRPULLES br MUGHLA material)
nturi fntend I.me tua ed- r.at Pog I nput
opHl SSERReE IR0 00 AREReT S HdO W daeratre B Ay HPIT e ur o
amount (g) ring (R) feed no. Pressure (bar) naterial
Kotedsec) 1 ca. 0.9 g V=8 to 10 bar 180 to 200

pr ocegiyd £i¥otizérs Assenib®d6 TRMaBiAead 6 fHe vefudUhlefR$ositioned

bg: IOWV %@3 Qﬁéﬁgfgéqrﬁ%rgﬁgﬁegréatgﬁa r}npefpc\)/ bhé 1ds rﬁjgafsﬁ]rgd twqf‘?l a micro-caliper
to make sure that it is inserted correctly. The ring (R ) and venturi (V) pressures are
adjusted according to the values specified in the experimental design (e.g. refer to
experimental section below) by adjusting the valves on the pressure gauges on the
micronizer. The setup is checked for leakage by observing if there is any fluctuation in
the reading of the pressure gauges.

Note that the venturi (V) pressure is kept at least 2 bars greater than the ring (R )
pressure to prevent regurgitation of material, e.g. outwardly from the material inlet port.

Balance performance is checked with calibration weights. Specified amount of
the parent material is fed into the input container of the micronizer using a spatula. The
input container plus material is weighed. The equipment pressure is monitored during the
micronization process.

Upon completion of the micronising run, the nitrogen supply is shut off and the
micronised material is allowed to settle into the micronizer container. The micronised
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%yield = [(Material fromvessel + Material from
cyclone)/ Material input anobunt] x|l QO Procedure 1

WO p@b09Bs2 possi bl e paranmeters and condi ti ons aPdI/ERR05/003038
not been carried out. Inhal abl/8-Conpositi on Exanpl e:
Dry Powder Fornmul ation Exanple - Dry powder Lactose
Bl end Preparation Using a size-reduced e.g. mcronised
fooyder bf theeictoninso aertainfr fcolleation vesse)@nd de ayclone (abetve the
1e€o\@ry O@ist1p ml dojleatsd gt &to b Prd-weightCarahlabaled @bllection vial.

ATBbLa: (ﬂiqﬁé’ Slicrohfi€d HfaYerﬁPqug‘Jor@éd‘? NehelifpR cEREMmEFis BY - wei ghed in
L DR Ut ed: Ao, oL Lhe ompetndhsalit, 5o
orBeT] Caleulay B SoER: CriRes dpsieral Gy HBPAE JL8 s
disnssambipd and wsidpphRIIES sogpowmipmihe nggwizesganersugface is rinsed with
230 Bofiopy] {esiloy ! emteabhdicsliretedant®)a fesk. The micronizer is then
t&(&@h@hl‘;" HREPLAY Eﬁn&?'vdasﬁfh%{naﬂlﬁﬂé aldl i@ efére RAbdequent runs are

earing) at 3A speed (ca. 2000-2500 rpm for about 4
I?%ﬁ’rnge‘g’t each bl end concentration. The
M kro-di smenbrator (available fromB. Braun Biotech
Opti soh ExparnedntalIodrametzenber ger Weg 73-79, D- 34212
PRbS RSB Ttro G N BAYeri AWt Je Bl ey {H’-i éﬁlﬂﬁd}nﬂ o YorG@IHNT) Ses

-dhy- projecting an

]%? e%g%@p@ﬁ%?l@%@@% armto which is attached the
Teflon MpQ: . The vibration of the arm achi eves
bl endi Mgterigt her Yewnds: 10% tepdednpoukitiesal t  ( FGtung foed-rate
Pro@0%inpi | act osfrefshbO(WIY, |fbdkati on-igeddeol actgsasn)

Péaiaﬂh&&tg%%fﬂiﬂge@) Serial dilutionegf the 1% ww

'end can achi eve ©. 9. 0..1% and O. 3%vv/v¥ bl.ends. C ai ns
1P. ressure (bar) material
4-{[I|-(am nocar bonyl ) - 4-pi peri di nyl ] arﬁfﬂ’é*}s-eﬁl [(3,4-dim
ket hyl plaefi@lg net hy+=RB-tbdOtwmt -180 tb 200 procedure not

- pyrazol o[ 3, 4- 6]y KiTkoEa2- CakRgxam de or a sal tarried out
t hereof . 2.

4-{[| - (am. nocar bonyl )-4-piperidi.nyl]amnqg}-N-[ (3, 4-dim
Erarpopn en%raafre%rﬁmeferg St Varied peipd et ?FWPL S Rndwleas
] pyri di ne-5-carboxam de or a pharmaceutically

AGL&N =g atesial fromhesedf--Mderial from cyclone)/Material input amount] x100
4-{[ 1- (am nocar bonyl ) - 4- pi peri di nyl ]

m not - N: . 4-di met hyl phenyl )methyl 1- 1-. eth -1
Pyl siebit apigr Al e S edhcs s S a0 berpstmigd out
or salt as clained in claim2, wherein the
pharmaceutically acceptable salt includes a
IRIRAIARRE € oiniposiltion bADre Padidér FddinulAionIdampld - Diy powder
CRTBR B Prafirheidl Clalmed In claim2, wherein the
armaceuti c acce
Gl Rt houc . RGEREN En? e LBy BF ARG s thereor
(5L epgnetly a5 RreppLsr i 1059n1§at'1gpg;x'arm&)?pea ove), the dry powder blend is
hiaredby tiixiog theregeicesharading obidie gompaind/sslt (.81 10 mgs1% w/w) with
inkdntidmgradel labiose oottuinaty Yo fhesde{d. 29 agl PYG6 3w/ iy Teflon™
ﬁo@ite@ﬁﬂhgfro@ﬁiehe)éﬁﬂt o} Miktol dsifhebiedbaliRRENBhOWEARY h ball bearing)
?/fe %]&ul %al %Wﬁ?({(?%ﬁf)l%ordﬁbogl R %‘15 HlaPEicR g?ﬁlﬁQBff%g@% The
lwf'kri-.dgs egnagrgtao(r: ?auvaha fe mhnt B SBRALA BiStedtTn erna%%lnglg Sghvfl)arzaenberger
Weg 73-79, D-34212 Melsungen, Germany; www.bbraunbiotech.com) comprises a base
with an upwardly-projecting and sidewardly-vibratable arm to which is attached the
Teflon TM pot. The vibration of the arm achieves blending.
Other blends: 10% w/w compound/salt (50 mg) + 90% w/w lactose (450 mg,
inhalation-grade lactose containing 10% fines).
Serial dilution of the 1% w/w blend can achieve e.g. 0.1% and 0.3% w/w blends.
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|l ess. 7. A conpound or salt as clainmed in claim4 or

5, wherein the pharnmaceutically acceptable acid
w@dasodoss2 salt of the PCT/EP2005/003038

4-{[1 - (am nocar bonyl ) - 4- pi peri&i-nyl ] ani no}- N-[ (3, 4-

di met hyl phenyl ) met hyl ] -1 - et hyl - |

- pyrazol o[ 3, 4- Z>] pyri di ne- 5- car boxam de conprises a

Clpdmsbr omi de, hydrochloride, sulfate, nitrate,

phosphat e, p-tol uenesul fonate, benzenesul f onat e,

jTet hane P afrﬂﬁ@éa?bor@xlﬁ@ rg)mfrﬁho}oﬁ—[ﬁ 4-dimethylphenyl)methyl]-1-
h te l.t t.h
A ffg ene%ﬁ%ﬁ%ﬁﬁmlg‘?ﬁ PSP B AT eyt
-N-[ (3, 4 di net hyl phenyl)mat hyl]- 1- ethyl-|
2: pyr a¢-q| b{adpideGipymyi)ed-pepehidia amiarf N4 (hi-dimethylphémyBmethyl]-1-

% 191 e1ops,4 ﬁﬁﬁi‘hélg ArRAREY aPhafdcBIi@ 11§ lafdeptable salt
o y Wtﬁge (IIA vvhe?eln R1 |a?het ycl |S,§1 aepa o sa

ngogen atom (H); R is an N am nocarbonyl - pi per| di nyl

group of sub-fornula (bb) which is not substituted on
3a ri ndr{Plafapunocattyivyl)-4-Rinesidayhiguiineg eN- [, riniethylpbengl)Rethyl]-1-
ety 1t F-pyehizoR{ N iphieiathe-bRfathkamideer ei n t he net hod

conprises: (a) converting a conpound of formula (I1)

into n activated, co oun of fo wher ei.n
L% B o G G ELr e et byvadieth e ahargceatically
asmmébja@ait imludea@phmglach@tlcaﬂwam@blm ichasldntdbrogalt.
formula (111) with an amine of formula RARSNH or (b)

sf eact A%gmgoﬁlgcp&oééﬂdas %iantngg fﬂ%l@lré y ! \ll}ﬁgrel%l\me aé}ﬁhﬁaéé% 1041155/

a chl
afessriains SR eapigrmacestipally srarriah ea@é fiticgs@lt-i ng a
conmpound of formula (X) or a salt thereof (X) with a

6ur ea- A QbfipBnd @AM ctARBM itcleln 46Ny ahdraid tlﬁ&ﬁharmaceutlcally
%%}Rﬁlﬁg Ei!:lg a?%{ tll)ﬁ 'Eaﬁ] ﬂa%%ﬂrﬁ Weo‘fr%ﬁaﬁﬁ)ﬂ%f gff {6{ ?glg}illlo@arbonyl)

BT dinglaminoy Nk & égéetgylp )n(qsl}ylbil 1 'r‘%ﬂ]a%[ﬁi"y

bimyrnding-iS rgridxemidanwihi a@hamﬁammmldaay @bc)eptabtmacal bating a pKa of 1.5 or

1dsgereof; or (g) in a nmethod of preparing a
pharmaceutically acceptable salt of the conpound of

7. A compound or salt as claimed in claim 4 or 5, wherein the pharmaceutically
acceptable acid addition salt of the 4- {[1-(aminocarbonyl)-4-piperidinyl]amino }-N-[(3,4-
dimethylphenyl)methyl]-1-ethyl-1H-pyrazolo[3,4-b]pyridine-5-carboxamide comprises a
hydrobromide, hydrochloride, sulfate, nitrate, phosphate, p-toluenesulfonate,
benzenesulfonate, methanesulfonate, ethanesulfonate, or naphthalenesulfonate salt
thereof.

8. 4-{[1-(aminocarbonyl)-4-piperidinyl]amino}-N-[(3,4-dimethylphenyl)methyl}-1-
ethyl-1H-pyrazolo[3,4-b]pyridine-5-carboxamide hydrochloride.

9. A method of preparing a compound of formula (IA), or a salt thereof:
R
HN™ O
7 X NR*R®
N, P (IA)
N7 N7 R



formula (1), converting the conpound of formula (1) or
a salt thereof into the desired pharmaceutically
wae@sprabt e salt thereof. 10. A nmethod as cl ai PEIEP2905/003038

claim9, wherein the activatedlconpound of formula

(I'11) is the acid chloride, or the activated conpound

of formula (IIl) is an activated ester wherein the

whergitig group ¢ is 11. A nethod as claimed in claim?9

Rl id@hywherein, in fornula (VI1A), Hal is a bronine
omor.a ch jRe.atom 12. A nethod as clained in

BP AT hRoRdguBhl g9:

; ( wherein in step %c) t he L .
B dsian Dramingcrbergd miprsling igrasprafisgbfgmyla by whishds natzubstituted
é8n fring(cardonocar bonyl ) - 4- pi peri di nyl Jam no}-N-[ (3, 4-di m
et hyl phenyl ) et hyl ] -1 et hyl - 0
I//-pyrazolo[3,4-&]pyridine-S-i?ﬂhgganide or a
pharmaceutically acceptabl gsaiN"t Hgof for use as an
active therapeutic substange i in a mammal such as a
human. 14. A conpound of.%5a s clained in claim13,
for use in the treatnent™and/ gr prophyl axis of an
i nflammatory and/or allergic blease oy cognitive

Eﬂﬁé’v\gh?@%%gp%tggng@@essi on in a mammal such as a

unapn. 15.7°A hd or salt as claimed in claim13,
fﬂéﬂrRgé%(%‘hdtlﬁ%hﬂp%%}yrlﬁé‘%ﬁthﬂhd/ or prophylaxis of atopic
dermatitis in a human. 16. A conpound or salt as

GheieiftheietBbBidhprdsesf or use by external topical
adm nistration in the treatnent and/or prophylaxis of

atopic dermatitis jn h .. 17. The use of

() EPTYSTing A GemPR P Pmmyln (L) inf 31, A9 AEA SRR e ormula (1)
diherih X! phe gl ingeréng Jubstitutbleyty-anl dshipyr azol of 3, 4-

] pyridi ne-5~carboxar gfde or a pharnaceuti cal(ﬁw

acceptabl e salt tinfeofpin the manufact uyg ot @

medi canment for the|tre
i nfl ammat ory

of an

Jfren.

ment and/ or prophyl axi
RN @ic di sease cogril

I mpai r ment resgion in a ma 7sufh a3 a h
18. The use ai i,n claim17, ei pzthe,
nmedi canent i for Nhe tfeatment and/ probhyl@xi s of

chronic obsigr uctive pul nonary di seﬁse (COPD), asthma,
rheumat oi d "art hrfli s, allergic rhinttis,psoriasis or

SABRLS SRR s L TR BN PR AR o1 o

fomulhHRRPNHE; oent and/ or prophyl axis is of atopic
dermatitis in a manmmal. 20. The use as clained in

l\ai m,.19, rej is a human. 2 1. The use
Qgr?ﬁcgin a&%ﬁog{]@aﬁnﬁ?@@m&)'Mer ein the nedi cament
is for external topical admnistration to the nmanmal .

Hal
% | X NR'R’
NN R
i

(VIIA)

wherein Hal is a chlorine, bromine or iodine atom,
with an amine of formula R3NHj or a salt thereof; or
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22. A nethod of treatnent and/or prophylaxis of an
i nflammatory and/or allergic disease, cognitive

WO paiopesent or depression in a manmal such as BCTYEPBN5/003038

in need thereof, which nethod&onprises administering
to the mammal a ther apeuti cally effective anount
of 4-{[| - (am nocar bonyl) |per|d|nyl%amno} N-[(3,4-d
(aretdeying heamppwed ﬁ@formula- Kg ky # salt thereo
H pyrazol o[ 3, 4- 6] pyri di ne-5-car boxanm de or a
pharmaceutically accepta salt thereof. 23. A nethod
of treatnent and/or prS@ﬁxi s of atopic dermatitis
in a manmal in need thereg MW h method conprises
adm nistering to the manmal a th apeutically
effective anmount of 4R5
4-{[ |- (am nocar bonyl ) - 4- P}QI par i d nyl ] am no}-N-[ (3, 4-
di met hyl phenyl ) met hyl ] -1 -Bth =1 H pyrazol o[ 3, 4-
] pyri di ne-5-carboxam de_or a pharmaceutically
acceptabl e salt thereof. 24. ( met hod of treat nent
and/ or prophylaxis of atopic ‘dermatitis in a human in
need thereof, which nethod conprises adm nistering to
Wﬁtﬁ ahurem formindrenge chpabdd dficoatidrang thed4-pigeuidinydfamino group in the

rﬁé ﬁ%ﬁf&%ﬁé E}q%lta f’(t‘lpdnﬂﬁéda%d%jz ) ﬁb&@&m%:{r&%o%rwp,

phenyl ) net -ethyl-| -pviazo
@mg” d| ne- 5-car boxam de or pharmaceutical |y
apthgiseee aidp), (bk@r(ébpptlwlly,&\omw 8§0@P91ilftde<lf fppnula (1) into a

sdliahered8 odr 24, conprising external topical
adm ni stration of the conmpound or salt to t he mamal

{ggﬁ%ppﬁfﬁ%ﬂ&{ RGar 2 pharg}g%%eut lyilcc erqa (ﬁ@l’ﬁ compound of
Eorinns) (INGM\@rfmgdﬁhﬁ@pmypm@f Pymae IGIQ loF a salethiyeof mitp hprdgsired
phapindcdutichiDy sdceptable salt tardagxam de or a

pharmaceutical Iy acceptable salt thereof, and one or

r epge"ﬁrt geut icall \Blr"??g ?D%’V%E’ffn tilar rtlé:)‘%rt?sdi Cg)ﬁlpé)émd of formula (ITT)
Jélﬂé@ #d Chlﬁﬂé% & ﬁh%:twmd @ﬁmp@ursimftfawéa {18 1530 astivaed ester

t opi cal admnlstratlonto/l‘& 28. A
phar maceuti cal conposi t| Icl aifmed kn.cbwgp@?
wherein the

4-{[ |- (am nocar bonyl ) - 4- pl/'Berl cﬂ(ﬁyl]am no}-N-[(3,4-dim
et hyl phenyl ) met hyl ] -1 - eth@l | H

wﬁé@gpdh@ﬂéﬁyﬂrg%r@ygxdwe 5-car boxani de or the .

phar maceut i cal y accept able salt thereof is present at

Em;%néea?ﬂ{?% Aeipthatin ey ISR B st o e i, Hal is a

ke #temaar agibderimeratomonypri si ng: - 4-
{[ 1- (am nocar bonyi ) - 4- pi peri di nyi ] am no}-N-[ (3, 4-di nmet
! ph qﬁéﬁl(f@&@éﬁlm]meh i8lihloHh 0 or 11, wherein in step (c) the urea-forming

?‘ﬁéé‘{fﬁét ’){i n-5 car boxam de or

{%% o é)eg %bl e salt thereof pr esent at

.1%to 3% wWw,
1 3. 4 {[1-(aminocarbonyl)-4-piperidinyl]amino}-N-[(3,4-dimethylphenyl)methyl]-1-
ethyl-1H-pyrazolo[3,4-b]pyridine-5-carboxamide or a pharmaceutically acceptable salt
thereof for use as an active therapeutic substance in in a mammal such as a human.

14. A compound or salt as claimed in claim 13, for use in the treatment and/or
prophylaxis of an inflammatory and/or allergic disease or co gnltlve impairment or
depression in a mammal such as a human.
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- an oil phase (oily ointnent base) present at 25%to
99% w w, - one or nore surfactants present in total at

wO285093510% W w, and - one or nore agents actPCDERR05003038

ski n-penetration enhancer predént in total at 0.5%to
50% w w. 30. A pharmaceutical conposition as clained
in claim?29, which is an ointnent conprising: -
15.{ [ 1A(cominoond obeiyas)claimpd preelaian ﬂq%fplalmen@}hemre{a(rsernaad/m
BropYyIRRE Y kot diyinbtitisline! Hiyhant+
pyrazol o[ 3, 4- 6] pyri di ne-5-car boxani de or a
har maceut i cal | cce t.abl e salt ereof present at
0254 PoPOTIPAPST ST A L-dpT Secm e el
pimBesttatian uﬁth%tlteetnm%w/w prapidﬂ@omfat@plﬂ demititie in 2 human.
petrol atum present at 45 to 75%vv/w and al so

R e W e

da/rwthzénlepny Deweal s ¥R LB 4ch Bgaings S<eathor ora
plntrimaeegichlipadcieptebleanald tlmkeqﬁ iptraetanaticome efhamedienment for the
REARRAL addlortRbstlylAds &%ﬂlﬁﬂé%wanml@fgb disast @ gnitive

QLELITEDN - COUROSI 8T ol RPERGme! 1Y Of ML men:

ro
solublllser/penetratlon enl i ancer phase have been
edrul siThe esk dsaldimediaciaimi hT,vetwtrein thd medicanddnt is4or the treatment -

RIS ﬁl&’}lbﬁ@bf aRome %bétf&ﬁvélﬁulﬁlo%fy&ﬁséagb @GPy, afthma,
%é{lfnfto(liﬁﬁm ?@%‘ﬁlc r;%m}PsC{)seoggmg% Oi)lC cf;ngmat tis in a mammal such as a

hpag.3, 4- di met hyl phenyl ) met hyl ] - 1 et hyl | H-
pyrazol o[ 3, 4- 6] pyri di ne-5-carboxani de or a

P@ar nppeytd é%q:llélﬁleé?r?@@ﬁ@w ew}%@éﬁ tﬁé}ﬁécg@{]ntlé?nlg ?}‘stsi%gglggeatment
EH@%WPPIQE a%;% @t‘)@é%ﬁwtl n\ﬁd%%?m%} esent in 2%to

30% w w, - one or nore surfactants present in total at
20.5% The hs%swiained dclaino b vdterdintle: mgembbisadiung. as a
skin-penetration enhancer present in total at 0.5%to

% . A.ph t
Ph i eyt fuPER SRR 0 6Ea0 R el BB Scema
oot a@nmgstratlon to the mammal.
4-{[I -(am nocarbonyl) 4-pi peridinyl]am no}-N-[(3,4-dim

hobsd aaﬁ;olfl %fd #é]ﬁt Xlot4f hlﬁ{aﬁ’uﬁatory and/or allergic

h y I
i lélvg ili%{oal?rﬁ%r 9pfle PS@@M%QP%%N@&&X Bymap ip need

thereof which method comprises admmlsterlng to the mammal a therapeutlcally effective
amount of 4-{[1-(aminocarbonyl)-4-piperidinyl]amino}-N-[(3,4-dimethylphenyl)methyl]-
1-ethyl-1H-pyrazolo[3,4-b]pyridine-5-carboxamide or a pharmaceutically acceptable salt
thereof.

23. A method of treatment and/or prophylaxis of atopic dermatitis in a mammal in
need thereof, which method comprises administering to the mammal a therapeutically
effective amount of 4-{[1-(aminocarbonyl)-4-piperidinylJamino } -N-[(3,4-
dimethylphenyl)methyl]-1-ethyl-1H-pyrazolo[3,4-b]pyridine-5-carboxamide or a
pharmaceutically acceptable salt thereof.

24. A method of treatment and/or prophylaxis of atopic dermatitis in a human in need
thereof, which method comprises administering to the human a therapeutically effective
amount of 4-{[1-(aminocarbonyl)-4-piperidinylJamino}-N-[(3,4-dimethylphenyl)methyl]-
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- an oil phase (oily ointnent base) present at 35%to
70% w w, and conprising white petrol atum present at

WS 20365% W w, and al so corrprl sing mneral oPCT/EP2005/003038

present at 2.5%to 15% w w, -8kater present in 5%to

25% w w, - one or nore surfactants present in total at

3% to 10% wWw, and - one or nore hydrophilic agents

hestlivhd Fapyrselal3at- Elpyigineissearbaxaniddorn - phapaeqestitaly acceptable salt

gRbancer, present in total at 5%to 50%ww. 33. A

pharmaceutical conposition as claimed in claim 27,
n.oil-in-wat risi

ﬁh { F?Al(rg H%E%FIB’(S‘?’R‘}I e ﬁaruB(‘Za 21(111 “r?ﬁ) sing egdemal topical administration
afiihn opmiNofd@orsaliiterthchydmpinelys) h@nmyl ]- 1l-ethyll H
pyrazol o[ 3, 4- ] pyridi ne-5-car boxam de or a

ar
&1 1"/%%3}}’ &&Iu{lé(al %81%5851?&{ ﬁonz[ﬁ* gﬁ @ Eﬁm%c%?o% ‘f
iSRS SR Teagabr Dl gprazalelh-blpyridine-
é@aréanwmd@rw ¢ phemeaceiticap as@p@blerﬁglt phrasednandenexypare
plfrmat sitical nadceptable @s@iels dod/ck 8%cipen®5% W w, - one or
nore surfactants present in total at 0.5%to 12% w w,

Zﬂhanéew%e BhestBi cPPpORa S iRl A REeBo ey sl o
BHeamARioRise InEEARISTOE B cl ai med in claim 33,
which is an oil-in-water cream enulsion conprising: -

48 { [ A( 2GafiOY euﬂntogimm Reldiphed Y ¢ DD widréif - di m
? ﬁ% aﬁ&géﬁh nG'E—N— (rri4 dlmethy aphe:nyl)me‘chyl] 1-ethyl-
Bg -ecaf bkt éﬁ@%%@%%f%?@é@@ﬁf@%ble salt

thl.exz%f isopreseBosid). 1010 3%-byawieight ofppheeangasitiop (oWl ment
base) containing one or nore ingredients capable of

tin |
254, 1A ALl e 5,8 Bessol 28 ERETY e

TG qor e surfactants present in total at 3%to 10%

wiAf 1-eameinocasbrnydr4-pipeedinydaraisn | N-E3 dodimethyiphenpgmgdiyl]- 1-ethyl-

bftptyrazobuB dehpyrsdine-diedrbekamidp en e phamiaceutealipaceptable salt thereof
PSRt 0.1 thBbAkywt 5% to 50% w w, wherein the oil

P;?n RO pfie ”ﬁrpﬂ;?&%m'fén? Eés%k Q% «%nt ﬁéfﬁﬁ 208 of¥, @10 Lo 45% W w,

1Ses mc X ‘present at 5%to
2@% W%PfeéHHMimt&B‘i%"ﬁt gbétaé ay ﬁ/oéeﬁ@ VG aa@

domeeirimers agenss egingtas atskid-BHetraion@yhevogr present in total at 0.5% to 50%
W/W.

30. A pharmaceutical composition as claimed in claim 29, which is an ointment
comprising:

- 4-{[1-(aminocarbonyl)-4-piperidinyl]amino } -N-[(3,4-dimethylphenyl)methyl]-1-ethyl-
LH-pyrazolo[3,4-b]pyridine-5-carboxamide or a pharmaceutically acceptable salt thereof
present at 0.2% to 1.5% w/w;

- an oil phase (oily ointment base) present at 50% to 80% w/w, and comprising white
petrolatum present at 45 to 75% w/w, and also comprising mineral oil present at 2.5% to
15% wiw),

- one or more surfactants present in total at 3% to 10% w/w; and

- one or more hydrophilic agents acting as both a solubiliser and skin-penetration
enhancer, present in total at 5% to 50% w/w;

wherein, in the ointment composition, the oil phase (oily ointment base) and the
hydrophilic solubiliser/penetration-enhancer phase have been emulsified to form an
ointment emulsion.
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31.  Apharmaceutical composition as claimed in claim 27, which is a water-in-oil
cream comprising:

- 4-{[1-(aminocarbonyl)-4-piperidinylJamino} -N-[(3,4-dimethylphenyl)methyl}-1-ethyl-
1 H-pyrazolo[3,4-b]pyridine-5-carboxamide or a pharmaceutically acceptable salt thereof
present at 0.1% to 3% w/w;

- an oil phase (oily ointment base) present at 25% to 85% w/w;

- water present in 2% to 30% w/w;

- one or more surfactants present in total at 0.5% to 12% w/w; and

- one or more agents acting as a skin-penetration enhancer present in total at 0.5% to 50%
wiw.

32. A pharmaceutical composition as claimed in claim 31, which is a water-in-oil
cream emulsion comprising:

- 4-{[1-(aminocarbony!)-4-piperidinylJamino } -N-[(3,4-dimethylphenyl)methyl]-1-ethyl-
1H-pyrazolo[3,4-b]pyridine-5-carboxamide or a pharmaceutically acceptable salt thereof
present at 0.2% to 1.5% w/w;

- an oil phase (oily ointment base) present at 35% to 70% w/w, and comprising white
petrolatum present at 30% to 65% w/w, and also comprising mineral oil present at 2.5%
to 15% w/w;

- water present in 5% to 25% w/w;

- one or more surfactants present in total at 3% to 10% w/w; and

- one or more hydrophilic agents acting as both a solubiliser and skin-penetration
enhancer, present in total at 5% to 50% w/w.

33. A pharmaceutical composition as claimed in claim 27, which is an oil-in-water
cream comprising:

- 4-{[1-(aminocarbonyl)-4-piperidinylJamino}-N-[(3,4-dimethylphenyl)methyl]-1-ethyl-
1H-pyrazolo[3,4-b]pyridine-5-carboxamide or a pharmaceutically acceptable salt thereof
present at 0.1% to 3% w/w;

- an oil phase (oily ointment base) containing one or more ingredients capable of acting
as emollients, the oil phase being present at 20% to 60% w/w;

- water present in 15% to 75% w/w;

- one or more surfactants present in total at 0.5% to 12% w/w; and

- one or more agents acting as a skin-penetration enhancer, present in total at 0.5% to
50% w/w.

34. A pharmaceutical composition as claimed in claim 33, which is an oil-in-water
cream emulsion comprising:

- 4-{[1-(aminocarbonyl)-4-piperidinyl]amino}-N-[(3,4-dimethylphenyl)methyl]-1-ethyl-
1H-pyrazolo[3,4-b]pyridine-5-carboxamide or a pharmaceutically acceptable salt thereof
present at 0.2% to 1.5% w/w; :
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- an oil phase (oily ointment base) containing one or more ingredients capable of acting
as emollients, the oil phase being present at 30% to 55% w/w;

- water present in 15% to 50% w/w;

- one or more surfactants present in total at 3% to 10% w/w; and

- one or more hydrophilic agents acting as both a solubiliser and skin-penetration
enhancer, present in total at 5% to 50% w/w;

wherein the oil phase comprises mineral oil present at 20% to 45% w/w, and/or
comprises microcrystalline wax present at 5% to 25% w/w, and/or comprises a silicone
such as dimethicone present at 0.5% to 10% w/w.



