WD 2004/ 080967 PCT/ EP2004/ 050272 Novel process for
the preparation of roflumlast Technical field The
wWEe@gmso6T nventi on relates to a novel, i nproveRCPERPDOE850272
for the preparation of N-(3,5-dichloropyrid-
4-yl)-3-cycl opropyl net hoxy- 4-di fl uor onet hoxybenzam de
(INN: roflumlast). Prior art The international patent
appl i cation WD 95/ 01338 descri bes the preparation of
di al koxy-substituted benzam des, including
roflumlast, and the use thereof as PDE4 inhibitors.
The international applica- tions WO 94/02465 and WO
93/ 25517 al so descri be the preparation of
di al koxy-substituted benzam - des. In the
I nternational patent application WO03/070279 or al
dosage forns conprising rofl uwnlast are described. In
the international patent application WO03/099334
t opi cahobeypraxpss bot epEbetiplastmieeut i cal  preparations
conprising roflum | ast are described. Organic Process
Research & Devel opnent 2, 157- 168 (1998) discl oses
i npr oveehnign eeesses for the preparation of
3- (cycl opentyl oxy) - N- (3, 5-di chl oropy -
ri d- 4-yb Jreséhtiiv@tion aMyeRNRZ A Mpd@d frdedsiNor thphr@hr@istiol NG $d)chiordpynic-
t he i ntyes-nadrio@Rahoxyapibir@Bdtb@nGiddONIAGEN65 and WO
93/ 25517, the dial koxy-substituted benzani des are
obt ai ned by reacting activated benzoic acid
deri vagriorsds of the general fornmula R1-Z11 R2-Z2 COX
Wi th am nes of the general fornmula R3NH2. Activated
benzoi te aerhatbndl@feit Waitdion @S svmEd de@mesche arperatarer dhikoxfralsingke s
especi @hhyde@ GilubingGdnmbij aGl@® ud er@l &5 EDEA NI Thel@SnationEhugplica-
react i om wiayoztaa ke wpbsase aisdtedibeth{f-eeen ¢ @alofy-s@sttuizaseym-
e. . Ofies. &fthe ﬁr@a&iﬂil Eteld BpBigatic® WOROAZS orfl dbﬁage‘t)(mmp@,ng roflumilast are
tri et hyskoadad. A @g intbridtiotalHeterPp@S@M B@0R3AOBYICivbiGbiagecsue h
as, f ofepea@nPh@sing NrumRd: hydestdEddrghié M@esOFeseyhIziDelksp@enta; 157-
el se i vs t1i38 dipHLSBNE® pabssanr tglbkalton ek @bpetypdrN @iicsureh
as, f ofds@xanpbeengodinumoiyds.i de, in an I nert sol vent
such as, for exanple, tetrahydrofuran, dinethylfor-
mam dein o nehaohd priemrstWoan®s65 and WO 93/25517, the dialkoxy-substituted benzamides
3- ( Cy clropeint yiraxiy etililed b3z dr-adh dortrtioy dpeneral formula
rid-4-yl)-4-nmethoxybenzam de (INN: piclamlast) is
obtained in WD 93/ 2551&1iky_reacting
3-cycl opentyl - 4- net hoxybenz cid, which has been
deprotonated with N nethybmeepngldne, wth
4-am no- 3, 5-di chl oropyridine in tetrahydrofuran. In WO
ggagiﬁ-g%&z?l%%\é C%/?%rlbegléﬁrméjlﬁ I:lsallflz.gf?yateeéd aj_nzzfi_o acid i‘e_ri\zt_ives n}erﬁonse(d ag éclj%jz %m
e

Ji especially acid chlorides or.else a e readilon Mmay take. place in resence o
g(e)OE].} BI gﬁ@%é ;C)‘%niéééeg 2!75395 gfn?g,atrqet?gmlm},/ in the F?r(elsqu of a cyclic base such

as, for exampie, N-methylmorpholine or pyridine or else-in the presence of an alkali metal hydride such
as, for example, sodium hydride, in an inert solvent such as, for example, tetrahydrofuran, dimethylfor-

marmide or dichloromethane.

3-(Cyclopentyloxy)-N-(3,5-dichloropy rid-4-yl) -4-methoxybenzamide (INN: piclamilast) is obtained in
WO 93/25517 by reacting 3-cyclopentyl-4-methoxybenzoic acid, which has been deprotonated with
N-methylmorpholine, with 4-amino-3,5-dichloropyridine in tetrahydrofuran. In WO 94/02465, 3-(cyclo-
pentyloxy)-N-(3,5-dichloropyrid-4-yl)-4-methoxybenzamide (INN: piclamilast) is prepared by mixing



t oget her and subsequently nelting
4- am no- 3, 5-di chl oropyri di ne and
wW@2@y08pENt vyl oxy- 4- met hoxy- benzoyl chl ori de. PCHEP1964/050272

process for preparing roflumlast described in WO
95/01338, a solution of 0.0275 nol of
3-cycl opropyl net hoxy- 4-di f| uor onet hoxybenzoyl chl oride
in tetrahydrofuran is added dropwi se to a suspension
of 0.03 nol of 4-am no-3,5-dichloropyridine and 0. 066
nmol of NaH (in mneral oil) in tetrahydrofuran at
15-20 C. In the inproved process described in Organic
Process Research & Devel opnent 2, 157-168 (1998) for
preparing
3- (cycl opentyl oxy)-N-(3,5-di chl oropyrid-4-yl)-4-met hox
ybenzam de (I NN piclamlast)-2-firstly 0.218 nol of
KO Bu is added to 0.22 nol of
4- amni N&etids a5d‘sdﬂs&q|ﬂaht@ ﬁw&ﬂg/lfaindci-d,’!i@icfﬁtopy%e £5d 3-@dnpknty Sy @medioxy-
Sol ut ey cifice0. 2 DI Of
3-cycl opent yl oxy- 4- net hoxybenzoyl chloride is added.
The m lﬁ(ttleLMo@ssifo‘BprJaQihd rEEhiddNE @bed In@blodtX33s, b BltioS@N®R75trbIRE,
cool e d%-c;cﬂpro%%thmifﬂoroﬁaﬁ*xyﬁmchla’idg irUtEtlafhﬁcffura@ls 248 dbdke 1Of
KOt BU shisBendtd 6106k moibobu-aSind-$6-dlciitoby@negha 0.day/mddsdmak kidvgherd aigle r
ref | Uxerdgaiuiq aleb@re the reaction mxture is worked up
by nmet hods known to the skilled person. None of the
proc es&%m;{dﬁﬁ rb kb @ekritedin brbbac Fircﬂetsﬁfeﬁ&thi&@ﬁl@ll:pmalmﬁi’—ﬁa(ﬂ BDIS
WO 93/ 255 & (b)) 402465 d b-Qra-mePdk@P@dnldd \GIN: piclamilast), firstly
pi ¢l andzhaasito; kOROE adtidd @ 0PI 1RGESHIndSSBrlotoRy/&Ghe &t B0/ B A OL:B38
for prepakl NgydohihidhAneBSibenzon PRRIAE adtidd. ThdMBxwE Wibdid@lDlde refluor
t he i ndust {i'rrie,azbole@tf) @m@ﬁtahdmﬁw a@lfither 0 d ars Homs & adada. Thd ighlowed
pur i t Yoy bofMgtuhe g adaikl Bsrorelif FeNbe Bl xtj3d 10B RS Sp tl @&1GHsIkid@ T thelkiled
Or ganigdir ocess Research & Devel opnent 2, 157-168
(1998) for preparing
3- ( cy Clorpamipyle-@¥yidscibd (B Berdioftp@d@RyWo satzs817 yhbi vo derormetidd 0 X
ybenzaimgf@ pohM, nopihe@b@ditiescrided@is i) sl &8s i@ brép@adiylud@edppear to
opt i m ek Brthefir@asd dabdrdid v rluimiabtr@igi pagust ri al scal e,
when applied anal ogously to roflumlast it leads to
the f OAthsBdh ih@iﬁhprﬂgd pmfseestrihaaﬂ O bgéesV\Ed.s@rhft& wfelodmba@?2, 157-168
by - pr O(ﬁhdﬂ tor pra(rlr% 3-5ycdpieﬁﬂ1ﬂxy®m-@,p<ydhlbrd)yrid—d,—yl)—4-methoxybenzamide {INN: piclami-
yl) - 3- 16y &k opdonday gt B sivly My n@sybenzedrkgied anadadugit
cannot rotb@iast iodisCad oMo Bk taRHdb) plo offve BFpyebialdsidehioropyrid-4-
zat i ony)-sBesetyirpthdomy@kybddatde) winteihd @redlctd chalsy mmpwreesn
found, z®ur prisingly, that the formation of
by- products, especially of the abovenentio- ned
by- product, can be very substantially averted when an
act i vapee@pidedstinvyatend@ Of 3-cycl opr opyl net h-
oxy-4-di fl uor omet hoxybenzoic acid is reacted wth an
excessi @ nol ven r@ami soprsi@f, thétharinfioroBy-breditsCdate@mapye-eborenehiione.
A i r Sted RSPRE tcan®f vety istahiBlY SEtbd WD b Btivitdd edri@fivost ecy@prpy0ges s
for they-pimepatatybanc of is eakd wminleagt of byanbrea@hihdrg-dtHrepy-
ani on @ke. 4-am no- 3, 5-di chl oropyridine (1) WO
2004/ 080967 PCT/ EP2004/ 050272

A first aspect of the invention is therefore a process for the preparation of roflumilast by reacting the

anion of 4-amino-3,5-dichloropyridine (1)



-3A NHCO d (1) wth an activated derivative of

3-cycl opropyl net hoxy- 4-di f | uor onet hoxybenzoi ¢ acid
W@ 2004/080%7 F O LG )OY (2) characterized in theCT/EP®04/050272

nolar ratio of the enployed ani on of

4-am no- 3, 5-dichloropyridine to the activated

derivative of

3-cycl opropyl met hoxy- 4-di f | uor onet hoxybenzoic acid is

at least 1.5 and at nost 3, preferably at |east 1.8

and at nost 2.7, particularly preferably at |east 2

and at nost 2.5 and very particularly preferably 2.2.

A" inthe formula 1 is a cation; A is, for exanple,

an al kali netal cation, preferably the potassium

cation. LGin fornmula 2 is a suitable |eaving group,

preferably a chlorine atom a-sbrom ne atomor a

radical of the fornmula OC(O-1-4Calkyl. LGis

particularly preferably a chlorlne atom 1-4C-al kyl in

the formula OC(O -1-4C-al kyl is Aa strai ght-chain or

branched al kyl radical & havi 1 to 4 carbon atons.

Exanpl es whi ch nay be nefi @re the butyl,

i sobutyl, sec-butyl, tert- , Hopyl, isopropyl,

et hyl and nethyl radicals. ction of the anion of

4-am no- 3, 5-di chl oropyridine (1) with an activated

ot o4y U BRI e onme g4 e
carried out in all conve thpal I nert solvents such
as, for exanple, dichlor hane, toluene, xylene,
di met hyl f ormam de or N-netfyl p rrolldone The use of
di met hyl f or mami de or N-net hyf pyfjrol i done is preferred.
The use of di nethyl formam de erhG particularly
preferred. WD 2004/ 080967 PCT/ EP2()04/ 050272 -4 A
further aspect of the i ti i @ therefore one of
t he processes descri bed\vabove for preparing
roflum | ast, characterized in that reaction of the

ani on Qaram%ﬁzéadrﬂ tfggﬁe%bé _ragoi omcﬂl;l leer\’o%E)é’nro.i oqjl-%%o-g,slr)chlm&rig%e @ lﬂwe

activated derivative of 3-cyclopropylmethoxy-4-difluoromethoxybenzoic acid is at least 1.5 and at most

3, preferably at least 1.8 and at most 2.7, particularly preferably at least 2 and at most 2.5 and very
particularly preferably 2.2.

A" in the formula 1 is a cation; A" is, for example, an alkali metal cation, preferably the potassium
cation. LG in formula 2 is a suitable leaving group, preferably a chlorine atom, a bromine atom or a
radical of the formula OC(Q)-1-4C-alkyl. LG is particularly preferably a chlorine atom.

1-4C-alkyl in the formula OC(Q)-1-4C-alkyl is a straight-chain or branched alkyl radicale having 1 to 4
carbon atoms. Examples which may be mentioned are the butyl, isobutyl, sec-butyl, tert-butyl, propyl,
isopropyl, ethyl and methyl radicals.

Reaction of the anion of 4-amino-3,5-dichloropyridine (1) with an activated derivative of 3-cyclopropyl-
methoxy-4-difluoromethoxybenzoic acid (2) can be carried out in all conventional inert solvents such
as, for example, dichloromethane, toluene, xylene, dimethylformamide or N-methylpyrrolidone. The use
of dimethylformamide or N-methylpyrrolidone is preferred. The use of dimethylformamide is very

particularly preferred.



activated derivative of

3-cycl opropyl net hoxy- 4-di f| uor onet hoxybenzoi c acid (2)
w0 2008@80962d out In a solvent selected from t hECUEP20p4/050272

of dichl oronet hane, toluene, xylene, dinethylformam de

or N-neth- ylpyrrolidone, preferably in

di nmet hyl f ormam de or N-nethyl pyrrolidone and very

preferably in dineth- ylformam de. The reaction

tenperatures for the conversion are between 0C and the

boi ling point of the solvent wused. The conversion is

preferably carried out at tenperatures between 15 and

40C, very particularly preferably between 20 and 30C.

A further aspect of the invention is therefore one of

t he processes descri bed above for preparing

rof lum | ast, characterized in-4-hat reaction of the

ani on of 4-am no-3,5-dichloropyridine (1) with an

acti vat ﬁder%ercti oMictinvevin i©fersiore one of the processes described above for preparing

3- cycl epmieR YHaamtiB0xiyat i@ f thdb@dhermbiasyibeng @inc) aglad ( 2)

IS car ives «&tktive &B-cydoprofyRBRGIaliE@th B @tMReM (§) Ccaitttbuttinh e

boi | i NGdaQbidka 10 thd J8p o dBFdmettd, MR, xyibhs Qfhethyiafi@balley at

at en'p%ra;ﬁd%,@referb:@tin\maﬂlfo%mi@mld\l-né%ynaﬁdﬂe Paely .braé.vlelblaﬁ hiMeth—

pr ef er abkyhis@at a tenperature between 20 and 30C. In the

reacti on of the anion of 4-am no-3,5-dichloropyridine

(1) Wi 1B redtfibn B6dekMatiorek cehedrsioV/dbbiveen oadf and’ihe(l‘aylﬁé ddint of the solvent

propyl et hesyednm dibtdo o0t haxyheszeien Beiddo€, )y pirtuas

POSSi bp@dipoeasidoidsiter the ani on of 4-amnino- 3, 5-

di chl oropyridine (1) or the activated derivative of

3- cycl ppine pydcrrebdionisn dnddiol bid G0 prRtsho XeyhRiz Qb 6 pading

(2) tOrofuhiRst LRIRLLA ih MLreHok B Hi@ACTAARL3,5HIBMENRE ¢) Withe

proces Seiivhibll dWMHG B 3k, @ ropyEbthovaita@Eofb@bxdadid ave2) @karda dﬁt)é&' 0-

propy| ERiBexXiwén 6t bk HOGGERLIQK YREAZA LB, A8drHly it Stervelged

as SecaekniRachantd pitduiatyfRerdd}a@ Rn@faud bedddn AOmd 30<C.

3,5-dichloropyridine (1) is preferred. Activated

deri valh ithVBﬁtioQ(ff the anion of 4-amino-3,5-dichloropyridine {1) with an activated derivative of 3-cyclo-

3- cycl ppyiegmy-retdiasyoxdendic fcld pO@imti Oy dDRNZahiG ofdehid-36-2)

may  be gichbreridieXa bk ejivatedabine 6 B-tyeS PR R R/ iR lotkihbglei-ghas]

especi ajib we idshQivea@ir aci | HoFeiofl Be f@Eessa] Bigh t@RctaRdygdiileds-cfcb-G

then c Qﬁpﬁlr@&mﬂ@-mﬂiﬁoronﬁtﬁjxﬁnzoic B s @ﬁiedm@@dﬁeletaﬂi@-ﬂ&hkoy bf]d-aminTh e

aci d habddlesyatg)praef@rred in this connection, and the

acid chloride is very particularly preferred. A

furt helf\cﬂ\aﬁcpﬁﬁitive&ff 3—th\:6rodylIﬂéﬁ@ﬂtﬂi-ﬁiﬂﬂorﬂeﬁoxﬁbh&)fo@zfldﬂﬂ) Bay bdner example,

pr oces $e deseidihdednabodecdyte aqakepa brisBgn Erildelng thed Sitrgsponds

char actber i z@do}- rctakjtne bdi@ai@edrd pwat«e d thd endedrait dnates a@fcnioride

3- cycl epsepubaapidiasxy - 4- di f | uor omet hoxybenzoic acid is

a 3-cycl opropyl nmet hoxy- 4-di f | uor omet hoxybenzoyl

hal i de a u@sp@ed @hd iyentn B &dioaie oy etidadssyre droalafing DM,

nmet hoxyaerzayl thacktl a@laleg@nivaiBhr R g dpaee Sy-s@h @ biee bd o is

t he gr esiddbpykEBBU-dinubiaEhBpenton Baide] e dBuy saycigorop@itehdxcidliarel y

sui t abhenofyghzoy qaERPari ng t he ani on of

4-am no- 3, 5-di chl oropyridine. The use of KOXBu is

pr ef er 6i@6h.basV¥i2@04h B8RRGTKORC AR 2Q Qdb OB 2% Rarly suiBble for

preparing the anion of 4-amino-3,5-dichloropyridine. The use of KOtBu is preferred.



A further aspect of the invention is therefore one of
the processes descri bed above for preparing

WO ofouisiobast , characterized in that a base sel BCI/EP2004/050272
fromthe group of KO Bu, NaG:Bu or LiGBu is used to
prepare the anion of 4-am no-3,5-dichloropyridine.
KO Bu is preferably used. The nolar ratio of enpl oyed
base to 4-am no-3,5-dichloropyridine is in this case
advant ageously in the range from0.8 to 1.1 and
preferably in the range from0.9 to 1.0. A further
aspect of the invention is therefore one of the
processes descri bed above for preparing roflumlast,
characterized in that the nolar ratio of enpl oyed base
to 4-am no-3,5-dichloropyridine in the anion
formation is between 0.8 and 151, preferably between
0.9 and 1.0. The activated derivative of
3- cycl oprepykd@hdinexd is bereldrd chdbOte@ia@isB 03yl BZO foCorepBrigd 1 S
pr epar egumbyt, charmadibte d $at kK brenslectdirot feyrosdor Hokse tlaqpes b'3.01Bu is ukdae
COr I €S paRehteganaCd dan@bib, SdichiG@yribi®, KoBOE préXanpdde,
preferably prepared by reacting 3-cycl opropyl net h-
oXxy- 4- dhefﬂolh}@ﬁﬂfm\blhél%ysbﬂ A Z@b-6,5-EBbr@yritMietsin tlﬁshis@iagéhtageously in the
chl or i d@gelrdn dtslve.1 pld @sieng e nobngCat ad tytd ¢ anounts of di -
met hyl formam de in an inert solvent. An exanple of an
i nert sanéeskct i Be itvolidd @ MRei@I ondbthe@ia@ssestidd@ibed b Foi prepai@t | ON
react i Gdumiis, cﬁayéﬁiériﬂaaln thy th€ BdiaF rhtie €l erfpldfed @te toAQmitioms, 5QHG:opy RGN
r of | umie ast o-paiepaseeh dByndt heeppeossesatlescr i bed above
is distinguished by a purity of > 99% by weight.
Cr yst althelaziated @iatfelotd cloGpiFcbpandldonatgtenhit @t is Braparkid Ween
85: 15 adaebask0s 086skngd psednume, preferably between 90: 10
and 95:5% by volune) allows the purity to be increased
f ur t herrhetc@respon®9 aoﬁl%l&)c}é s\ ie@me, prefelﬂclyfplld;i’al'em FeacBt p@&ioro@lfneﬂt- he
i nvent icgRdiugoreieb@fod b@ wbltenohotdian-pletes sasi dasthidbed
above frethyligpla@@aiah A sovkrd Rd dtlfbid @Sibnert soad is BGENRE: kyBREhelcibri-
t hat t heonpdaeuchicalyesidd duiatvgobr@m t he process i s
recrystallized in a mxture of isopropanol and water
(rati o TheSOENRPEAGE by Waktr@dsses B@iwRRRk i Biindubreatyd puli > 8%npY
vol une ;weidBil efsar-aki fygm isdﬁrﬁfal\mﬂ 90 beldenashd ad 50'05‘9/0yb§(ume, preferably
VOl UMe )oewekrtdb:foR@es SPRGHeSaI N ind 13 1d bEMERLA 1ORer WB bR bShgH | d
be nentioned are: Roflum | ast prepared by one of the
pr oces S@8ned@ s s ihdd@ehid ROV ore B bBFRGleREsiad @bk bubve bolpRbaridgt S
pur it Yy rcifllﬁﬂla?t,_chagg%ed b%at%[kr@ﬂtresultp@'ﬁ% (c13 @J'aésyis erystih@d Bg/ﬂnb.:)é of
wei ght .isodRethdi asiilakeBio ispHroRipdl 26 beliyen 1€ 2@ oo boh1g viRFQ 68SSIR S
descri baedenabove osehataed.eri zed in that it contains
|l ess than 0.1% by weight, preferably 0.05% by wei ght,
of t he rbyer preatbhed invdNioh Bhichsnhélid 6dHemibaqyer | d- 4-yl ) - 3- cycl o-
propyl met hoxy- 4- hydr oxybenzanm de. WO 2004/ 080967
PCT/ EP%Q%AS%Q&%Z% one'oﬁhe-!;rlazﬁssa Q&R §b§/§, c@@&e@i‘egik g itstp@ty.ts lg%%

I nvent i,0nf Qb Sool GRRERAL I ON of roflunmilast arein
particul ar useful for

Roflumilast prepared by one of the processes described above, characterized in that it contains less
than 0.1% by weight, preferably 0.05% by weight, of the by-product N-(3,5-dichloropyrid-4-yl)-3-cyclo-
propylmethoxy-4-hydroxybenzamide.



the | arge-scale preparation of roflumlast;
hi gh-purity roflum | ast can be prepared in a scale of
W@bouns®67 t 0 500 kg per batch. Roflum | ast preper/ep2004/050272
one of the processes descri bed above can be used in
human and veterinary nedicine for the treatnent and
prophyl axis, for exanple, of the foll ow ng di seases:
acute and chronic (especially inflanmatory and
al | ergen-induced) airway disorders of various
etiologies (bronchitis, allergic bronchitis,
bronchi al asthma, enphysenma, COPD); der natoses
(especially of a proliferative, inflanmtory and
all ergic nature) such as, for exanple, psoriasis
(vulgaris), toxic and allergic contact eczema, atopic
eczemn, seborrhoic eczema, |ichen sinplex, sunburn,
pruritus in the genitoanal region, alopecia areata,
hyper t m@phdeses SE@IG1p thehivE B fothhelplpiain @byhikenBt @SS pseful for
fol | i cthk@abesanprepaXibeiNSiuies; RIQLI FollBGst can BNRAQGENOES otubith 5
exogenaus kgedias. acne rosacea and ot her proliferative,
inflammatory and allergic skin disorders; disorders
based @gu@XHRESH M@nslofe@BBRes OdscritkNIbovafan be@isKio bumkn@e Serinary
e. . dimsdhde hsre@hentakt@ro@yidik) foi skdmBe, of th PiBwing Bk R itHndhhronic
art hri tes@galyiheunmtaed athgsponaydnad iders0steaalbdis pbidgs,and
ot her akiktrdditisCorctdhia b s, emplisea COY; Serm@foses (eially SRR ative,
SySt e minﬂaﬂhaﬁas,andmurlgit ﬂafDrIe)GucS &lie Ex@ﬁ)iefp)o;iasit Yijaes), Q& a8 hl@@ck:ontact
[ septi G860 a6 ccz8ntabOxt drotNBEKsmple:gdu@itk, Reigal hitentGRR&los
t oxi ¢ shedkresy gt REscaNhcod RS frathsbut, foli@sPidleadh @k Yodermas,
di st r essogsyia eh edgayols aakl@ene BpadaEh Etnbr 2@ aivE) frllad BB id@R G diR
t he gastoied idbesdohstrh eb2@t Bktso(cONDRMUISHIEHs SQ AB@Ied il Che arthritic
ul cer atybd@uGdldiadniii§ Jhpumatah sSoady itk dsSoaldas 86l ot@Nbrtdiicls@ésg biGrders of
and/ or e fh@&dyGemadinBOH U scldrddBNHREG biagtkGadic sha@adlcdoosoch, N t he
r egi on g@f-nebalve sebbR PRI shocBldyFdbay/:6d ARPHiatifBged) disSEageomeas e)
and adjyaeand infb@gioaNShe (RBhBIMAS@bn (SbhALLEES, and@Se colBlIC h
as, f Onisord@xad0dn @lergiddni/e@ Eng@hiCibrdomib Mhintinbl Gk deddid Ssliride SegionGiiHe Ofpdr C
r hi ni t iaséys ipRySkd spBe, nodd) kn@ Edgée@ re@DNpatamed dinvsed dys), ands, nasal
pol yps exabit allerg@ kngids/sB@ifisCiha® raitiBousithed|goic whireiiis@ainask eolyps; but
t r eat edsdeydiPBimadrsfitnintoOtfe8gd bSPE Hnibdkss, sudh & for@xadee faibear t
f ai | ur @igord@¢ whicrthre fregh&t o8indM The@aueBeruntloi@ct bf PEihEErs, Guah 2.Gpr T O
t he ti ssu®:dealeayatbn @ffcett: iofys RDdsnibbéctvdNEey BbSar casS ,
for exeanp €he @F @0tab, foeexdhys Beprsaitns @ Arte®@cledto bdmenti0f t he
ki dneys and ureters connected with kidney stones; or
el se  dieSanideresiod furhbrlfi@e CNGUBIBECHEN S by ofic@r the@X@$¥Bld@gribed above
depr es s BfGhdta@iit brebripOS gdxied Gdkdse, ccheB Mk bidases adoned.
invention therefore further relates to roflum| ast
pr epar ek ingytio R erelds tottHa ese PG RS S@8etheGEd ihdx@tks@ixoat®ed afo@r
use i n it th@rodurieat femteutd ahdsiod Hap RydraixbSor 0f regdhB@ABES,
especi abdhyaxit dee dléaSe BB . MR Atk R Oelerabil fv@cuic ASRII ki dighds 0
r el at egorb:@mple hdhmel S€ciof, aleGf hittiehBBdma pe @y, e@mbisis onearific
t he pr ceesse sathe sermahedhighavetid fpayits Be ogsadict | on of
phar maceuti cal conpositions which are enployed for the
t r eat mEwtnveaacirBdimore Ba@ONY helididB thddkatrieh €f mekhrS:@ 38 @Bg humans,
ment i oR@&éing ilh@e dihsRas@d dissasfprrafirenda b kiyradmneaciit She@peuticaly
chr oni @fe@ilelaMi@y of EhiGIRE Ehedared b §n 6t th@X@dIRs @scidSdtabbiBs administered
br onc hitodther with@dnlettiogl atxiidribbiaftiodekeBipnts @I Ry RINB i@ BighasCERB)0) thél
dermatosis or an arthritic disorder (for exanple
rheumatoid arthritis, rheumatoid spondylitis and
osteoarthritis). The Invention furthernore relates to
a method for the treatnment of manmals, including
humans,



suffering fromone of the nentioned di seases. The
nmet hod i s characterized in that a therapeutically
we@bdoeosio¢r anount of roflum | ast prepared by orPer/BP20041€50272
processes described above is adm nistered together
wi th conventional auxiliaries and/or excipients to the
mamal with the di sease. Preferably the WO 2004/ 080967
PCT/ EP2004/ 050272 -7 di sease is an acute or chronic
ai rway di sorder (for exanple asthma, bronchitis,
allergic rhinitis, enphysema and COPD), a dermatosis
or an arthritic disorder (for exanple rheunmatoid
arthritis, rheunmatoid spondylitis and
osteoarthritis). The adm nistration of the
pharmaceuti cal conpositions according to the invention
may be perfornmed in any of the generally accepted
nodes of administration available in the art.
11 ust wiahde ¥ &1 a&l)éaﬁmJnESnNeﬁ)ﬁiisord&erE)@u‘h}le@sﬂﬁﬂdeﬁhitiﬁ)ﬁllergic rhinitis,
adm ni $tph@dma @B coPBCA ddElRosk Bl BVRRIOKES: (for Odardble rhetaG@drtpritis,
par ent eedhiod boPiiCal osteckrth@gi sder mal and rectal delivery.
Oral delivery is preferred. The pharnmaceuti cal
CONPOS irhela@Siraith @ thiddh@RaduR8 colYbsitons AR RHS B invittin 6Ky bage@rmed in
Known R& ks eunddGechoRhdads @faarif@iratioh BeiaqReis e uuStivk dx@@ied on
the ar Euitabi@x&od&hﬁﬂrﬂr&@a@dﬂltni:l@@il‘ntra@rﬁﬂm&ialai, @idnteral, 13@ba), transdermal and
r of | umidiasdverpb@paredpa&enr ding to one of the
above-nenti oned processes is either enployed as such,
or pr efT&rpl&macyuﬁiaﬂon%QEmi dtebaMby\Wodeddes, whithiate &BnQer se and familiar to
phar maee pttsbrGakd idkdX%ik. hd phdimha@SticaAddbodibn, @%@ infMst@RiaBq ac@:wigh to dnd)
the f 0rome@Efovetna\hﬂn@tar&,ess&;@aithﬁdnptoﬁbz{sgtclsor pref&aBP B bﬂm@n&tion with
capl et Syitaws P RSIkIQEHRS andBikibisls R 5n the BHSPBRS IcQRGEbGEl S
or SOl WipkuRNSpletst APosfek, ieM.&iox%,QUEﬂJBdibﬁlsdgelE@ BotutiohsEtt active compound con-
advant age@useysinBhgigwbel nare. Hd vherd Bithe Aodhianchicnhias e, by
t he appix®Rds bidhexcitdieaGiRrmadkutidal@ninisRtib folmi (@t 4 005 ecAdtEe BFm or an
exci pi emdiSorm@xaff @it BEidivd GiatbundBuadl hlihSdkdi@bis i adi@kdind €. g.
a del ay@@ed rheasRiohaQhiER DhicaBRWORBAEY drdofaglidi)s caxaicd | y
sui t ed rd@ibthedeakd. ve conpound and/ or to the desired
onset of action can be achieved. In the international
pat ent Teppdoh iR ih Bkt ABRIB B DAiERs Déxadien DB aG uitkb® FofB: desired
conpr i $hafgeevtitaBdibulidis lodes tountdt Bs/net@SEikicldgigk. In Jhin PLKSGB Qe for-
ski | | echek, Qinthdi@asarlatd oih acfiva Biinpobird Excitdntt, Rr c@ddidé dnfio@damtL@spdddants,
exci pi enbsSerdMrilshivalrs@uosts, tahhtecoh@kingtfe@s dl@Griedi@domoters, can be
phar maceat i cal” fornul ati ons on account of his/her
expert know edge. In addition to solvents, gel for-
Mers, Gbritt R oDAGRS of BB @spiitol) @dct, 1RCImiVES pErRageddMIE to one of the
exci pi emteSnentifnaipro@XsagpteRra@kd @iisdadty Shalaich isRatmS@ata8gsol; the
enmul Si fabr@8 Barticidd b @BRIGNBE hird@SmpoGied pulaidyih@ B Sijamd0dt OF :ANLS,,
conpl exéveggeageindiss G permeati on pronoters, can be
used. For the treatnent of disorders of the
r espi r ab@bl Yendrdid@ € pe chirit@ ok, OFf kahpd, byasdsurpFvepa tedkerd€ oekdt NQ
t 0 one anhizels,B@ advaat@MGHRIAE I inCN R EMBrOLOS'S € SropkiGnt-fde edrakiabh y
al so adminhist £fednbycsirahabaticpaed N the form of an
aerosol; the aerosol particles of solid, liquid or
m xed oedaRagh th idker pEef weds albyfioniansiafg cavpddidateti@distDdn fobhs 5

to 10 RUditionally contain the required excipients, such as, for example, propellants (e.g. Frigen in the case



advant ageously of 2 to 6 um Aerosol generation can be
carried out, for exanple, by pressure-driven jet
wW@r@agwss or ultrasonic atom zers, but advanP@UEP2984/§50272
by propellant-driven netered aerosols or
propellant-free adm nistration of mcronized active
conpounds from i nhal ati on capsul es. Dependi ng on the
i nhal er systemused, in addition to the active
conpounds the administration forns additionally
contain the required excipients, such as, for exanple,
propellants (e.g. Frigen in the case WD 2004/ 080967
PCT/ EP2004/ 050272 of netered aerosols),
surface-active substances, emulsifiers, stabilizers,
preservatives, flavorings, fillers (e.g. lactose in
the case of powder inhalers) o8, if appropriate,
further active conpounds. For the purposes of
i nhal abimeifted a@osdisH Ege-daIddIRENcQf emBBPAEtALAHS BEser@hives, flavorings,
avai | alak®ewiatidde mdH cash of foRicOia@brS or Gfaporoipd, futket Bat3 admbduh. €
si ze can be generated and adm ni stered, using an
i nhal atirasubee bfﬁhhﬂhb&, a\ahé rohbed oSap[ﬂlStusesraie g\laitableaﬁh v{Bﬁ'SaSrbshJ; &
for th Q:)tirﬁ).ﬂtpd.melﬂiize cah B gavelelddtatd@énintstered llal@ ahliﬁﬁatiﬁ)fteclﬁldlaﬂiﬁi&i lisQs
( Spacerigas @¥%pancHe pBoht. iadithio e B e SHABPE Fpa&BRkpaladiPinspefre. J.
Nebul aEr@&ﬁ d’oata’lnery(@.b. wésRdtdas Qdfu)—@tig:@), ald abtorkit (ﬁﬁm&nﬁingﬂ@hﬁgr@@
em tt | Wolﬁlgr@ugrfnﬁ&e_d S%Eo@yn gar(ioﬁihﬁn%b @Le%rpg')der inia@r@, al?ﬁﬁi;e% Ef%qmical
aer 0SOkdhiond R aRRK (b.& BhiRlero! AdtadiskE TRRE® Bthe RAWHEibed in European

i nh al €hSent A@)liogtldrn@%_%% @51 ) JSI%GI\“’]IEH af @limal aWsHatioin QBSve @ngound can be
avai | ablged €. 9. D skhaler(r), Rotadi skO, Turbohal ero

or the inhal er described in European Patent

Ap pl [ C a& ihe.otrggtr%ﬁ% err%s,%@ ;lﬁumila&l §épggi am&rﬁ l?! o bk 1@ %Je%’ﬁoned

ad m ni 5&)0@@& (2] BartQjar a@rﬁxiﬂte\é@m ﬁ@f&p Q%&d thr@aQeuQQ com@e@ﬁhs%@d&re
For  t heuidok BadERRYIcRF. FHRE FRIQSE Be prdrEoutcohddBHlods A8 totumilast
Prepar gehaalebcdtiidhodh of1Q atBRGheRnedpREsARANE BRIl AISEbe

p roces %lﬁ&ac'etﬁcal'aﬂilia@@ Eirtd |fugﬂérl p@&ss@cﬁ&v@éui&&@pﬁa@gcetti@al fgrhtﬁaticfng glﬂgblgf
t h ose Qﬂ@ﬁo&ﬁ&l@dﬂuiatfe\@|are,@oom@,ipsmh&%ulsiomﬂuﬁnsi@iE,@prays,s&lsj, t abl e
for topheak, a@RPhiie 3bird Basted Q% olsfBond h ABMSGHdoAbatH apfildfn
phar magesttobessd lopiaip BHRe8ib SnhrRddStical brbkeratbrd bohnbhEg koA Shast 210 hal. ed
according to one of the above-nenti oned processes is
p r ef er alkalddéagmf ?ﬁ@r@immst ptha?ebl hct:o@p& ®one @h%ﬂ&ﬁeﬁﬂdﬁeh &@Lsses is in the
auxi | i abdr @Sagtd cubiddad, BEDE PHRRESSQ EbedioR 10QdmiARrerSid iy AR B one
phar maeeddt bioead unifs @UsEkAnAbda ko disaktd fotektmBe in JadbE61688 CayHe ki Cord|

f or mul adsigottss B Hal ronf 0@F mgﬁ@@mre@ﬁablyﬂm h$to Z.ﬁ@luarﬁ:illgllﬂﬁeferably
suspen 8 Sq.5 1% PrlroBlynSast pdd bidkSs unit. BYs43d HRIS: §picalfa<ﬁ*ntst)étion contalin from

0i Nt MeBb08 ;g 165 MAITesabl DB RS2 5 g BehiSula@rer& @l bt 8185 mg biffon et

i nter nad: ho&@ﬁht, 'Qﬂialﬁ,rﬂltama@lﬁl:ai c@ﬁbtsiti&nof Y ATAVENA 9934 mg, 0.1 mg,

t opi cablyn@pslh Gabhsr phaksRCa-L@al preparations
conprising roflum |l ast are described. The dosage of

t he r ofrle wbivh@sipidd ERP@NREke &6 FaidinAg: wirdu RABIOL t he
above-nmentioned processes is in the order of

magni tude customary for PDE inhibitors, it being
possible to adm nister the daily dose in one or nore
dosage units. Custonmary dosages are discl osed for
exanple in W95/01338. In general, oral dosage forns
contain fromO0.01 ng to 5 ng, preferably fromO0.05 ng
to 2.5 ng, particularly preferably 0.1 ng to 0.5 ny
of roflum |l ast per dosage unit. Dosage fornms for

topi cal adm nistration contain from



0.005 ng to 5 ny, preferably 0.01 ng to 2.5 ny
particularly preferably 0.1 ng to 0.5 ng of

WO ofossiobast per dosage unit. Typically, PCT/EP2004/050272
phar maceuti cal conpositions of the invention contain
0.01 ng, 0.1 ng, 0.125 ng, 0.25 ng or 0.5 ng of
roflum | ast per dosage unit. The foll ow ng exanpl es
serve to illustrate the Invention further w thout
restricting It. WD 2004/080967 PCT/ EP2004/ 050272 -9-
Synthesis of roflumlast - coupling step The potassium
salt suspension of the anion of
4am no- 3, 5-di chl oropyridine in DVF (2-2.5 equival ents)
is introduced into a reaction vessel. A solution of
3-cycl opropyl met hoxy- 4-di f | uor omet hoxybenzoy!l
chloride (1 equivalent) in DVMe-is slowy added to this
suspension while stirring vigorously at a tenpera-
ture Ofynthdais bivonéhdber - cpip@b &8pabl y 20 to 30C. After the
reaction is conplete, water is slowy added while
stirri Fgraessiv St HEsionaiiyg atich ef +pytoB.Sdclleljruided@ME @2 2eagvaigiitst h
hydr ochlrigpuead ing e jegdtion Fiyed AStilidn of Spygorsryiretiorf+dperemethyxyoenzoy
filteretride hesivred NAME Bislavk pdged o tisgusresigpritteiting vivorashsbritraeis
hydr ox e e 15iof0it Freimply 20 1 #q C=Alghg @jction & emtistej Walgdpsawlypded while
filter ddnsagatst antk iastved kst hWatei adThi s noi st crude
material is, if desired, subjected to a
r ecr ystrakdidiscentijvgghor flteresrnagied Wits o espraandst I svatuehyomdiog tolyyor
(rati oFbhetRewrugs orliBre¢anrf andb@ed@th watrSTigToltshdy M98 556 by
vol uneyesired tybjeceddsa fetyitafiggtiopiron dLizbrorpng/wetes ittyq (i Grivdendp-15 and
filter &0 apieleob PSISE B vilymelTatrepoling riqducks cpnisiygseber iererrags! dfpd i vacuo
exceedpnygmBeT: oSyrritidst-s of
3-cycl opropyl met hoxy- 4-di f | uor omet hoxybenzoyl chl oride
A r eacBinbrisgigswiepronyigetiolifrifferPmwih ¢iveryl eife, a catal ytic
anmount of DMF (1-5% by wei ght of the anpunt of
t hi onyR regstvh grpsp! @ eareatyindpiyevel f cagabtid antouned BN \iad ebhyeios p the amount of
3- cycl tpriapryde aretotsd sy 1 guidet ¢ Gerp ol irBioRy e TsineyceEdcdsd
Whi | e %bip ttiriforicp 4 equivglepys Athiesy dilogea retrr'sadesf 2t Hi BRy | chl ori de
are slowy added at 70 to 90C. After the reaction is
conpl etvis, thetreprtion fs eogieltts). BaTeapiprCtxiyte & cqnsERIrTe EYPERTA L 61 prp the
vacuo getverdBete(s @@ by Atidherepiting Sssbratiteth ot dfeneetiogbenzoyl
re p| ac éﬂridbgplutmwazsedtwﬁ@t fprigag Bprificaitiqq'g‘l the subsequent coupling step.
3-cycl opropyl met hoxy- 4-di f | uor omet hoxybenzoyl
chl or i @@thssPuteirgitsiimsealid &xpngefHegemfiditt her purification
in the subsequent coupling step. Synthesis of the
pot ass i (grriog ¥ebsp! is @froed wity RVTREL B2mBo-Hi Ashropiridnp § irquigiepjigWhite stirring
reacti @qqrov@gg@iumieg—bu@ﬁcﬁ@@é@ PigirEoh O-PIMEAUyBigt) is added in portions at a
4- ami nsrBage gpiveeh 1SGPIGR  isidierrian ¢ e retpeiimpal] oBfhyeryon ofNATiod.S
stirri pigioronyidigrarobreinst apd is qypevesdliot imthera@yriticathnit Haahdguent coupling
(0.8-1%%, preferably 0.9-1.0 equivalent) is added in
portions at a tenperature between 15 and 30C. A
sus pen&irers ApTanda erocpsets a5 gbed rrrsialmhesip ff he ieiessiaindalonh4-a5fno-3.5-
4- ami n@ehgrosgidingdiping A bagivatsp §f iAo e didharongigipecticr et vadeni df ppragsium tert-
enpl oye¥dai t hout further purification for the
subsequent coupling step.



Process A Standard process as descri bed above;
synthesis of the potassiumsalt of 4-am no-3, 5-
wale@hiogmepyri di ne using 1 equival ent of PCT/EP2004/050272
4- am no- 3, 5-di chl oropyri di ne and 1 equival ent of
potassiumtert- butoxi de. WO 2004/ 080967
PCT/ EP2004/ 050272 -10 Process B: Differing from
process A in that the potassiumsalt of
4- am no- 3, 5-dichloropyridine is prepared using 1
equi val ent of 4-am no-3,5-dichloropyridine and 0.91
equi val ent of potassiumtert- butoxide. Process C
Differing fromthe standard process in that
N- et hyl pyrrolidone is used as solvent instead of DW
in the coupling step and in the preparation of the
pot assium salt of 4-am no-3, 5~a@i-chl oropyri- dine.
Process D: Differing fromthe standard process in that
only 1p,3ceatibinédl @R biseess h AGh @aghailim it 24-Min@ B chiorp@diBRL S,
of t he ppRtASISI 1 Y§NHAbisaiio-s4diABrbotanendoigGab-o BRI Bh- ne
are enmphkeyed in the coupling step. Process E
Differing fromthe standard process in that 2.7
equ i ValpR&kss; pifef§toR dblsiadara Brocdss thﬁiﬂl%i&tM@Jrr@m}t\ﬁs usé@ bis soMeBstead
POt as s iotbiF & A doupBf st an@iF I ¥madatiod vCHe 6dbbRih CRY b-hnbHo-B1€aiBIE B yri-
enpl oyaeek. i n the coupling step. Process F: Differing
fromthe standard process in that the potassiumsalt
of 4- amottespdpihringlios Rk %darpyrﬁcieginthatﬂr@1j85quif&re|@&piﬁ:feﬂ!df 23 bdﬂlg 1
equ i vaksnt, orab po‘ﬂxssi&ﬂgalm¢a31]n53,ﬂjicﬂtj?dp)@dfirﬂ E}yefniplgybcnraheaﬁﬂnglteﬁ 3
equi val ents of potassium tert-butoxide. Process G
The | NMpravYetbiiRfi @R $8s:aR8 6 bckd B dlat b e g NisGad Bros&SSients, of
Resear aéh po&ssiDEééEdf %ﬁ@m—dic%ropy]icﬁ]z ar&@&oyec{irﬂi&g&alingfsﬁi
preparing piclamlast (coupling step) is applied
anal og @M&Esy-': tir@ring fhﬁth&ﬁa&:ﬁxﬁﬁr&tsg 0 Mat OF potadaifinh ddinek J—aazﬁs{i,5»dich|oropyridi-
Pr oces se ifitpdrdy ysingﬂ’f&@EIenfoﬁi‘aﬁMﬁS&llcﬂloiroKy&ﬁnia 281 LeRLLRS of @fassium
by- pr oéustoxdt (3,5 from | sopropanol / wat er
di chl oropyrid-4-yl)-3- (data in % by wei ght)
cycl opropyd amet hexaspdeed YEFHRX Y orgddie Prz-aihaE@rc dRtedomsdz, %r-Diy
wei g ht )1998)A0r RepD8y pBlartlasQcoPing Eeppts BBedBnasgoBly 0'pe pr&\ara?o_ngfgoﬂ&ilast.
<0.05 D > 99.8 <0.05 E 99.8 <0.05

Process

Purity after recrystallization
from isopropanol/water

(data in % by weight)

Content of by-product N-(3,5-
dichloropyrid-4-yl)-3-
cyclopropylmethoxy-4-hydroxy-
benzamide

(data in % by weight)

A >99.8 <0.05
B >99.8 <0.05
C >99.8 <0.05
D 299.8 <0.05
E 2998 <0.05
F 96.2 0.8

G 95.4 3.47




F 96.2 0.8 G 95.4 3.47 WO 2004/ 080967

PCT/ EP2004/ 050272 -11- Clainms 1. Process for the
w@e@pas@si on of roflum | ast by reacting the anP@ONEP$004/050272

4-am no-3,5-dichloro- pyridine (1) A NHCQ dC (1) in

which A+ is a cation, preferably an alkali neta

cation and particularly preferably a potassium cati on,

with an activated derivative of

3-cycl opropyl met hoxy- 4-di f | uor omet hoxybenzoi c acid

(2), FyF OLG O )DY (2) Oin which LGis a suitable

| eaving group, preferably a chlorine atom a brom ne

atomor a radical of the formula OC(O)-1-4C- al kyl,

and particularly preferably a chlorine atom

characterized in that the nolar ratio of the enpl oyed

ani on of 4-am no-3,5-dichloropyridine (1) to the

activated derivative of

3- cycl epmopyl met hoxy- 4-di f | uor onet hoxybenzoic acid (2)

is at least 1.5 and at nost 3. 2. Process according

to O ah.m dpces I’iﬁﬁlﬁcf)te@ratioz 8i0othhliach b)ateacﬁntﬂa‘le nwdna¥ 4-5@%%,@&&&0-

t he enplka@yed ani on of 4-am no-3, 5-di chl oropyri di ne

(1) to the activated derivative of

3-cycl opropyl met hoxy- 4-di f | uor onet hoxy- benzoic acid

(2) is at least 1.8 and at nost 2. 7. 3. Process

according to daim1, charact¥®rized in that the nol ar

ratio of the enployed anibq

4-am no- 3, 5-di chl oropyri din ) t@® the activated

derivative of 3-cycl opropyl meghoxy-4-di fl uor onet hoxy-
benzoic acid (2) is at least 2 and at nobst 2.5.

in which A* is a cation, preferably an alkali metal cation and particularly preferably a potassium cation,
with an activated derivative of 3-cyclopropylmethoxy-4-difluoromethoxybenzoic acid (2),

in which LG is a suitable leaving group, preferably a chlorine atom, a bromine atom or a radical of the
formula OC(O)-1-4C-alkyl, and particularly preferably a chlorine atom,

characterized in that the molar ratio of the employed anion of 4-amino-3,5-dichloropyridine (1) to the
activated derivative of 3-cyclopropylmethoxy-4-difluoromethoxybenzoic acid (2) is at least 1.5 and at
most 3.

2. Process according to Claim 1, characterized in that the molar ratio of the employed anion of
4-amino-3,5-dichloropyridine (1) to the activated derivative of 3-cyclopropylmethoxy-4-diflucromethoxy-
benzoic acid (2) is at least 1.8 and at most 2.7.

3. Process according to Claim 1, characterized in that the molar ratio of the employed anion of
4-amino-3,5-dichloropyridine (1) to the activated derivative of 3-cyclopropylmethoxy-4-diflucromethoxy-
benzoic acid (2) is at least 2 and at most 2.5.



WO 2004/ 080967 PCT/ EP2004/ 050272 -12 4. Process
according to Caim1l, characterized in that the nolar
WO 21040867 t he enpl oyed ani on of PCT/EP2004/050272
4-am no- 3, 5-dichloropyridine (1) to the activated
derivative of 3-cycl opropyl net hoxy-4-difl uoronet hoxy-
benzoic acid (2) is 2.2. 5. Process according to any
of Clainms 1 to 4, characterized in that the reaction
of the anion of 4-am no-3,5-dichloropyridine (1) with
an activated derivative of
3-cycl opropyl net hoxy- 4-di fl uoronet h- oxybenzoic acid
(2) is carried out in a solvent selected fromthe
group of dichl oronethane, toluene, xylene,
di met hyl f ormam de or N-nethyl pyrrolidone. 6. Process
according to any of Cains 1 tm-4, characterized in
that the reaction of the anion of
4- am N@- 3 Phbeettia@didingto ORY I, ErabhcR@ed(inliat thbl rolkt raBudt @G0y hn@ ot
der i vattkwi@-3pHichBro@iied (O R @yvhisteé o yis 4 @iofyimbtiky i hmethoxy-
oxybenzete @i €l2d 2) is carried out in a
di met hyl formam de. 7. Process according to any of
C ai ns sl U’@ceﬁ,accﬁdﬂ@fb&@tfelﬁihﬁw, dhdrecttBa th ikt e redcRag §1d 20ih oOF
t he anisefino@f-dichldro@itind1Q wid abeettkiied Bli@i O ydydioptbp@etoxk h-ditbbrénfath-an
activ atoﬁﬁnﬂed'ci'b viad chrkt@ouOif a solvent selected from the group of dichloromethane, toluene,
3- cycl epnepydhreth ey Ndetdbfdaaiomet h- oxybenzoi c acid
(2) is carried out a tenperature between 0C and the
boili ng. pwioﬁﬁs a@jrdinbia&y brnafd1 1SioharBrbed in ths @6leacBn of HY BERS S
accord i4ﬁ@not3(adiallanypyr(af19 (ChviglatBBtivaled bivaBe of @Jﬂcﬁ:ﬁr&@ﬁwﬁ%iyl—&dor&m@th-
t hat t hgver@aet 2orta@h out ihimakyioaramiat
4-am no- 3, 5-dichloropyridine (1) with an activated
deri vatri verefs adordy 6 bip p rapyldsehdronyed A thelinf lodd@r @RRkibi-ot
oxYybenzehie-sasithdrody@ihe (1) Sith Grdkikdied Bbriv@it of BcydoR b Rdtdly tHiiforometh-
bet we e nxy20a: aind) 306 Gt a dpRER SSveade&QFitHe Blljngtoéht A NY/ined folvent
Cl ainmsudkato 8, characterized in that the activated
derivative of
3- cycl epr opyisreidmex yhy & cielind 1hdsopeamtd 0 Xy berzoh Enhaciind: ( 2)
I S 3- cyehiopsaphbiRind10Xih-a4 actlidddeligie BB tyh@ Xy meadeR B0 bmeth-
chl or i depenifacid Prioees 8t aggandivagetsocanyof Clains 1 to
8, characterized in that the activated derivative of
3- cycl opr opyisreidvex vy & cdind 1l sonoaetd 0 Xy be nEoidcerack d ( 2)
i s 3- cyolopnopydrsitioxghedediidativi@isGaptrhothoxenzoydnoxy-
br om desnzelidoridPr ocess according to any of Clains 1 to
8, characterized in that the activated derivative of
3- cycl opr opyksrBtdunxtyandef Cléids W@r-RRABERONX 4D BNEREE dedvativebs ( 2)
i s a 3-3eyoonprodytdretohamyberdeichtd £)iGEaRbyMeY-4-ddeRZdbg
aci d l-bodéyabkyl -ester. 12. Process according to any of
Clainms 1 to 11, characterized in that a strong base
sel ect ed f Poass actdhivg igaDUIPaind i tolK(haBigrizeNa Dkt Bibctiuel delktt BU
i S us ed—c;{clqpropyrrr@tp)ﬂ)r—zteﬁﬂltohreath&m:ier@ﬁb a(:)cf (2) is a 3-cyclopropylmethoxy-4-difluoromethoxy-
4- am neendicpiddivcidiessopyri di ne.

12.  Process according to any of Claims 1 to 11, characterized in that a sirong base selected from
the group of KOtBu, NaOtBu and LiOtBu is used to prepare the anion of 4amino-3,5-dichloropyridine.



WO 2004/ 080967 PCT/ EP2004/ 050272 -13 13. Process
according to Claim1l2, characterized in that KOk Bu is
W@ s@d/0swepr epare the ani on of PCT/EP2004/050272

4- am no- 3, 5-dichl oropyridine (1). 14. Process
according to any of Clainms 1 to 13, characterized in
that the product resulting fromthe process is
recrystallized in a mxture of isopropanol and water
(ratio isopropanol/water: between 85:15 and 100: 0% by
vol unme, preferably between 90:10 and 95:5% by vol une).
15. Roflum | ast prepared by a process according to any
of Clains 1 to 14. 16. Roflum | ast prepared by a
process according to any of Clainms 1 to 14,
characterized in that the purity is > 99% by wei ght,
preferably > 99.8% by wei ght-1317. Rofl um | ast
prepared by a process according to any of Clains 1 to
14, char asiefd.zieh 1 dhirl1h atradstized rORMOBL B Ged i@BFardiRamn ©. 1 %
by wei ghte-s e prabliy | ess than 0.05% by wei ght, of
the by-product N (3,5-
di chl o120 pfdcbsElrddming 1) anyr A | 0 [ BYRtbB tnleY prébodrysClingney e nz
am de. procek8s redyediiked Mk hisd of iRprepha bR datd GRIOEFHpRHG/wh®: bbheati sb 5
15, 16an®to0:daby fode, bieiolf awdeh®@1d SeBb B Rdumef di seases.
19. Pharmaceutical conpositions containing roflumlast
prepar 8d aGhekRE et foleaiadRrdibio ank & c@iks ka’14. t 0Oget her
wi th conventional pharmaceutical auxiliaries and/or
exci pi &Nt Siumid predalsdby Ofrocdsdbortii@ttol abliFl dia@kS 1 to [P B42@ERM in that the
accor divRgs 1B GwddnMdeiy b6 wolkit. f Or the production of
pharmaceuti cal conpositions for the treatnment of an
acute @r ﬁohlrmﬂi&ip@pa@d.b@Wesd&coSr@ﬁgﬁiﬁﬁy,ofC&hinge{bmﬁaﬁtlarﬁedaﬁhatitan
ar t hri Lohiins Qs 00 by weighl, pretdBit 1060 Ghn b.665% b 2B, biftre Byt oA TN-af
mamal Soiorbgt@h-4GicydghroBinidBRAS, hydmkbhRhibleng from an acute or
chronic airway disorder, a dermatosis or an arthritic
di sorder, mhalkagtebd:%8thy bbb hats oa7 bl @sdnkt@bidodtes.
effective anount of the roflumlast prepared
accor dien g Ar@mdcdu@h m'ngoaions mai% rof]uzilaj;tSrepﬁt@ﬁ'ﬁbtﬂiﬂi@ﬁo&ﬁﬁd& 16 0r 17
t 0get N@detndMyit Bonveioha ViRt duBRIRLxiiRdd ¥rlakd c@tlpb-®S  and/ or
excipients to the mammal with the disorder.

20. Use of the roflumilast prepared according to Claim 15, 16 or 17 for the production of

pharmaceutical compositions for the treatment of an acute or chronic airway disorder, a dermatosis or

an arthritic disorder.

21. Method for the treatment of mammals, including humans, suffering from an acute or chronic
airway disorder, a dermatosis or an arthritic disorder, characterized in that a therapeutically effective
amount of the roflumilast prepared according to Claim 15, 16 or 17 is administered together with
conventional auxiliaries and/or excipients to the mammal with the disorder.



