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WD 2008/ 104175 PCT/ DK2008/ 000080 1 NOVEL
PHOSPHODI ESTERASE | NHI BI TORS FI ELD OF THE | NVENTI ON

wd b@spoasent invention relates to novel conpourCdED®%R608/000080

phosphodi esterase 5 inhibitofy activity, as well as to
their use as therapeutic agents in the treatnent of

i nfl ammat ory di seases and conditi ons. BACKGROUND OF
NONEL IIRVISYHCIN E3TaRpEBANBERIFORSes are enzynes t hat

catal yse the hydrolysis of cyclic AMP 10 and/or cyclic
GW in cells to 5-AWP and 5-GW, respectively, and as
FERLONOF MeNE INMENTEONT | caI to cellular regulation of cAMP

Qw, L S, [ .
19 b LBk s b PARPAIRALAL S asgmrse
irfPElE&raraetlsley exst wele as m thaNMPse SDEherapeuticeagents in the treatment
o||= L;[?l% ”ang %tsoafndoé n%M:ﬁs expressed in i mune and

S TSUCh as neutrophils, macrophages 15
and T- Iynphocytes (Z. Huang and J.A. Mancini, Current

B%QGRWBSO;’%’HEZ%NTIBH 3253-3262). As CAWP is a key

senger I n the nodul ation of inflamuatory
thd@@geramaremyb@éﬁhammdlymtlveagmir@!v(;ls of cyclic AMP

al'\&];é)a W@M)ﬁ in cg Rf‘§9\§4|9£nd Bl AP REHiveR/, a%dbéé s;ch they

r0|n annator cyt oki'nes such
are critical FtNC§4| ulamwegglatlandnf mm’ or|g@Mmlavelsn Oéfch@rbm has

phﬁ%{ agférs Qeé}ﬁgﬂm?edigb ?‘th bRGIPhVRickarg&d (Iflﬂf) 4 h‘-be7 and

"Tammat ory di Seases such as

PBRB @rfi¢ gelggtg\(q (gfthp@ BREAdH Shg M@ist ga@@‘tar’(l;@:g;lulator of CAMP
ef(ﬂ%%@f @ |91rﬁﬁﬁ@ bhd ifflamRbRPY Gel@eé'mtést héi:trcgrﬂbnm%crophages

di sease etc. (M D. Houslay et al

and dalymetopgtes (ZoHgang gpd std‘@anfme‘;u”ﬂ@t /ﬁf-‘ap%em 13, 2006,

pHes By 3bE3). (A%EBAmaté a%raé;s sEdNE médtehgasmtthBlRod@btion by ,
DE4|nh|b|t|on woul al so afgearto be a viable 25

inflagyPalony reIPoReRY J’&W@ﬂs keen fRyBd £ FedYI3te IBERRAAP gy
rés]a%ﬁ@és of&ﬁfl%ma&@@' @9”5 by Ir8diBEAg gﬂﬂﬁflirﬁmétdryc@lﬂﬁlﬁé§such
| east _of our D, _whi
2BTHRG g7 SNt BEVEPE)a CIB% HEiSion ShPDR* ditg therefors
b@é&rﬁé‘an@ﬁréctn@otdﬁgmor Eﬁé/ﬂ'ﬁatra[g/ oﬂ’nﬂl&n@dtﬂ)ﬂ:) dis@8é¥s, supp .as
1141 The f PDE4 is (ﬁ§ or Ns

aaﬁhmaerc@m 'aPPiﬁr%%bvree@&f@an?w ??Ssr@tp%t)f qpmatgjd artis,
atopE8ermidtitss, Orodnt 8 diseasd ed OMi D\ad U sya yextodlg e m/ncovery

TR SR, e ROV e e 28 SRR T s have
ircesdsed PO acbaty, lH’_I]anFidhl'&tQﬁi \l\lsuld(a@o dpEaged bardvibkble
s T e e E
of PDE4AD in the brain is aSSOC|ated
The PDE4 gene family consists at least of four genes, A, B, C and D, which have
a high degree of homology (V. Boswell Smith and D. Spina, Curr. Opinion
Investig. Drugs 6(11), 2006, pp. 1136-1141). The four PDE4 isoforms are
differentially expressed in different tissues and cell types. Thus, PDE4B is
predominantly expressed in monocytes and neutrophils, but not in cortex and
epithelial cells, while PDE4D is expressed in lung, cortex, cerebellum and T-cells
(C. Kroegel and M. Foerster, Exp. Opinion Investig. Drugs 16(1), 2007, pp. 109-
124). It has been speculated that inhibition of PDE4D in the brain is associated
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WO 2008/ 104175 PCT/ DK2008/ 000080 2 with the adverse

ef fects found when adm ni stering PDE4 inhibitors
webdiosiealbdy, primarily nausea and enesi s, WhepE€BBK2008/000080

i nhibition of PDE4B is associated with

anti-inflammatory effects (B. Lipworth, Lancet 365,

2005, pp. 167-175). However, the PDE inhibitors

vdﬂvﬁ{eoamdarsmeﬁf@dts &nmdmherbadmuarérmg PIDE4snpb¢>|tbi—s:clfrxinally,

PDE4
Hfmﬁ%}'tngpge%gwgewggﬁ ypﬁgq%ggn @lrtlotnhoﬁ B is aaaao%lated with
a@nﬁ-mﬂhmmtotynéf’fenmm Olrlywdl‘thﬁaam!et 3p5j 28035, pp. ASTRNER).

d%@gmﬁlﬁgﬁpﬁjvﬁvbﬁ%s d?ve ?ap‘?/ve q(far%%_%gte E \fed t%tt{fogpecn’ ic for

Jolyas phe fbeFDH4aiseformki bi t or used in the treat ment of
respiratory di seases such as asthma and COPD.
Treatnment with theophylline may, however, give rise to
Namoérons POEariohibiorsr e vachasnsstudied dott meirahgramutih)efﬂenﬁ en

ilt?ﬂagg%\%gc}/ :dr?#ee%? %I‘r Ig%ghggae,r @ﬁgr&ln&ﬂb%ﬁ&%\%l |§Ja3§e%
qﬂmrﬂﬂm_cﬁr_esofetﬂ*ase, thagplmdhm,ned weekatnonzasldobizet ar get
fh8 ﬁc{bfiés'té%%%%&&r Ysedan ttﬁg rtl%%\’meﬁ@éﬁelreg}nr%ﬂe Hisggggsesuc h

4 i'nhi bitors have been devel oped
aSWMa @ad PR Taeatimeritowith thaophridine Thay, d1QWﬂV§alglve rise to

a%ﬂmem gavrafsefeﬁtez@ Eig. %Pﬂwy%ﬂ%ré’&d egth%s

Itors su as rol |pram Wwas di'sconti nued é’ue
rattgetmg the eliniep! sitiiyy efitheepkylling (lfmﬁwlwwamﬁeanﬂmra) As

pRBESHcttiestErall a g faREMedh Rbfttivé '95]"99& FR ahtiMnfiBmmatory

apparently [ess pronounced adverse éffects are
teerapenseveralpther, anergiselgctive PRIES 'oh@GQIrSalyavestaeﬁnaqeveloped and

uR?é%ﬁP&de\ﬂ |F’%V<9iln%%¢get9 - #hé BIi Qéltdérvélogﬁ%nft QF N OH the first-
disclosed in EP 0771794 and EP 0943613. WD 96/ 31476

agneEtios FDEA inhibitgrasy sh [ Falipramwas- diggestinpgd dye to dose-

Iﬁnﬁn@ 'sfél@'é?l"e@@sy prich Py n¥lidhad BmieBiBi BbédHaSgéiertish PDE4
hodi est erase. 25 There is a continued need

"ﬁfaplt%ré\mﬁbapmen%swss Preeynssd Bdverss effsctsPrRLHEreptly in

cBics! frRKOMHRBIAg, thweapeutic wi ndow, i.e. fewer adverse
effects, while retaining their therapeutic

anti-i nfl ammatory effect. An overview of preclinical
RRGENtP HeVeldped PHE-A |ﬁhW|tb|°s sl f@etekmpmﬁéclbm i EPO0$71794

cl udi ng .such i nhi ors .ainme
50 o1 G e R OB 27 Sy Swicliral Srratens £y Btutss-
3|,5Ldlucrm¢raﬁvwdih@mwh&hﬁdrbemgwto@rdfgyifwgmps;;hc%@%duee(e‘rase
17-26. SUMVARY OF THE | NVENTI ON WO 2008/ 104175
PCT/ DK2008/ 000080
There is a continued need for developing novel PDE4 inhibitors which have a

more favourable therapeutic window, i.e. fewer adverse effects, while retaining
their therapeutic anti-inflammatory effect. An overview of preclinical and clinical
trials with selective PDE4 inhibitors , including such inhibitors aimed for the
treatment of atopic dermatitis and psoriasis, was recently given in Inflammation
& Allergy: Drug Targets, 2007, 6(1), 17-26.

SUMMARY OF THE INVENTION



3 The inventors have surprisingly found that novel
conpounds of the present invention exhibit PDE4
wo wshid198y activity and may be useful as therpEepkk®s000080
agents for inflammatory alleggic di seases such as
bronchial asthma, allergic rhinitis, and nephritis;
aut oi nmune di seases such as rheumatoid arthritis, 5
TRUlidvedltersSeive rs@Srbﬁsm(_ﬂ)] dumdsthadt sieasleconaptlingly Sf eineé present

lupus er e S seases e ce nervo
rpB G et et RSy ARG ana e 55, 6L B8 pREeeUR
aQéﬂgﬁOﬁ&ﬁlhyhrﬁmﬁﬁ bAdrgit dm;éd’sgs sutiegs brdsr&:‘hia:msttmma;,ecﬂlebga’c
cardi ac nd_cer ebrovascu S,
kS, Al bt PR as ABRRTE SRbR el Ricif MRS
5  nAlifse samlostlhecﬁohh\s dlsﬁasé;oanDSMSmuﬂubhe ep;tbematosus diseases
e on na so, be nefi,ci I t
of PRESGHTER sl ot PG & s Rar pPoFrftgR afduemsnti:
oegandeattel asskoaaae:lewutbnschemrmlrdﬂuuartapssdjbh cagliac failure, shock,
roliferative and fl
Bglgﬂl'eé)u?vq,slcﬁlgoﬁlseﬁe% aﬂmg ?%’I ﬁl%hl?n qés?&%ﬁ?ﬁi%b@ﬂa@ W?)unds
Aab®pad the a.n at rophy, steroid 15 i nduced skin
atrophy, skin ageing, photo skin ageing, acne,
dermatitis, atopic dermatitis, seborrheic dermatitis,
Comnxoaods détheapriesest inventiaramiay,alger be beneficialin prevending.
tl‘Ae‘Sl(:: Ré %aécf '(?Bértg.'% QC?ﬁ&PO%fHﬁ/e%Q% %fg%l@egﬁﬁ(aﬁ Blsgases or
cEac(ntDth)suﬁh as moI)te@tlve andenBammaterydskin diseefRea @edtn y
?Sﬂ% ridsis Lepidermal lﬁlﬂarﬁmaﬁ °5Io$ecng5sm§fr8bﬂy Gahfd
den?1yprepresent su pﬂ oxygen, -
15 R@)Skln agrophyNskRp) agemg. , thFRjSIV\lDaEQW/I 9eaq,mrmatlt's, atopic
dBﬂ%@?@%ﬁéﬂﬂQQﬁ%rmﬁ& (?Hﬁgac?%lerrtn‘aaﬁg h@rrtlclﬁhﬁ orubigis, and
carbon’atomto ich they are attached, form an
eg#sf@d.ur at ed carbocyclic ring or a het er ocyclic ring
conpri sing one or two

10

Accordingly, the present invention relates to a compound according to formula I,

20

wherein m and n independently represent 0, 1, 2, 3, 4, 5, 6, or 7;
25 wherein G and E independently represent sulphur, oxygen, -N=, -N(Rs)-, or
-N(R5)C(0)-, and
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het er oat ons sel ected from oxygen, sul phur, -S(O) -

-S(O 2-, -N(R5)-, one or nore carbon atons in said
woln®stionag ed carbocyclic ring or heterocyclic pST/DKR@S/000080

bei ng optionally substitutedgwith one or nore, sane or

different substituents selected fromR4; or wherein G

and E i ndependently represent sul phur, oxygen, -N=,

Ry NOBR,; togaither WEIRBh&CE&Dbon atord thOvHRER aimey m attapeth&rm an

h th
D SRR BB TR
hateroatoinis saédled &toun akggen, csalphuc,y{S(OO:- r-E(@)zme(@s)'

otionaII ubstitute :
oB o P r e Sl e L b fede fBleius T o heterpeveli
rmbaiewgweptndﬁalls subytgmned mltamjwemranermcsamebmmffzm and
r.ther v hat en G and E are both oxygen,
sf’ﬁ‘cét'tgﬁrﬁ%s Pecheg]e?ﬁoé‘n nleqs six or above; R3 is hal ogen,
hydr oxy, al kyl, al kenyl, alkynyl hal oal kyl , al koxy,
| oal , k rb ayl. -
vgh%ﬁé}ﬁcé;rgﬁ%ﬁj %%Hdtgnmh 5%%'% ?lu“%ud g& S hgdr olagRs,) ad
-Eslfﬂsr)ﬁ(OX hamxko al kyl, hal oal kyI hydr oxyal kyl , al koxy,
! : & 488,
ARETE o e BRI B0 oy 0 M e, fom
sattk@bejdmrmwic ringy &8 gurrfomyarboalakgnnam ﬁ@'ﬁ'LﬁaF'éfﬁWd or
: d V&Ft#? BF michEF sarfle bP different
cgmolraga%y{: oa%3 3%&'%(91?‘:@091%2%? ary %ﬁ kyIm he?aer oar yi eren
shstispentisy FelpkieH frorh@{‘;epmjﬁ@dot@pkwheaﬁ is oxygen, m and h are not
| tHRVHIYG BHBE AdeWidt olybén, @ o of
bpna){r gé'%c%{@ @Igﬂrrr‘gﬁgﬁvd?%oer ent substituents sgylé?:tréd from °
nRand anig spherr RV€ut i cal | y acceptabl e salts, hydrates,
N- oxi des or sol vates thereof. W 2008/ 104175
PCT/ DK2008/ 000080 5 I n anot her aspect, the invent
Radg balagen, QvaroiyamHeybedl eyl a'&b%ﬂo@?'??'ésw ARy Pg'Pﬁ(}fOéY:
NQIERRL ARSI, SIRBRY @&rbdn Ntk AcarbadyleF aRfRocBYey;
t oget her Wi th a pharmaceutically acceptable vehi cl e
or excipient or pharmaceutically acceptable
RG ¢ hi&0G&h, arfiitol, emiaké Yalk@gRbREKyWHydreXyalkyl, dTkexy, dlalugien,
t herapeut i cally active 5 compound(s). In yet another
0X8p|Y3. Ot ®sent i on relates to a conpound accor di ng
to fornula | as defined above, and pharmaceutically
Ra;(iscﬁ%r%gler? asl y|E ﬁélog}/k%,aatll?ﬁéarglar?%l H?&ro%alkyl, alkoxycarbonyl,

alkylsulfonyl, alkylaminosulfonyl or aminosulfonyl;

X is a bond, -CH»-, or —NH-;

A is aryl, cycloalkyl, cycloalkenyl, arylalkyl, heteroaryl, heteroarylalkyl,
heterocycloalky! or heterocycloalkenyl, optionally substituted with one or more,

same or different substituents selected from Ry,

and pharmaceutically acceptable salts, hydrates, N-oxides or solvates thereof.
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sol vates thereof, for use in the the prophyl axis,

treatnment or anelioration of 10 dernal di seases or
woandiihi165s, or acute or chroni c cutaneous WoOUPGT/DK2008/000080

di sorders. In yet another agpect, the invention

relates to a nethod of preventing, treating or

aneliorating dernmal diseases or conditions, or acute
I0lanotied Rispedt| than@oestiomakitds do sqmiaemcemﬁual nemposition

PR Elndi BRI &f SR Bl Aot drdg tdihel [N -

pbaanade utioalky amepmhlmdshnolﬁe drmmiphentloramadmfacelﬁd:aﬂbaveptable

Rl ery et 6t REFSTY Bt olrdr ry BER Ry agvs

cmnpphad@@seutlcally acceptable carrier or one or nore

exci pients, and optionally in conbination wth other
therapeutically active conmpounds. 20 DETAI LED
IDFSCRhRRE ORI EEt, THHE ihWAENTI rélatdsh to 8 eompolipd reccendisgnto formula

I a@%‘e‘f'ﬁhd gbgvé rétn%ﬁg% geupc%'llg%tcge&?ﬁlgds'aftel f(ﬂ%ﬁe%' - Q)Qdes or

€n a al n bne
smvaezsdbatﬂoé, &deswntthe phe prephyiaxis, dmasmnbondmeham'omof

dgﬁéﬁlg(ﬂge%ség'% Y Flitiond U rSIcLBS ot &@gﬁtuéﬁoca V\MLH?! disorders.

I'near ndietles. Sai
conprises 1-20 carbon atons, and preferably conpri ses

I tyt]—.'t.zan&:PEre adpddt ﬁe%v%’ut‘bn r%f(a@?s {5 ﬁ'm&hgd of p?e\Fve:lhgntreatlng

t'erm i ncl udes al kenyl cl oal
ot polediaratingydermal Hysﬁy‘éesmrdcorﬁrtwns aF 91:let|8k<3ﬂc repyc cutaneous

Nor&gh%o?ge@ek rglae%%d-raﬁnﬁr‘?sﬁ AY ‘aBMmihisterifg i tBIELHI8En LBFfering

lcate a ra aromati c carbocycllc rngs
froompt legrsth@n@oéealé sissapesadd pfectircamayntsofionecey 'ES'BFP

c%%%ndé’&effo‘ﬁrn@m Va@dé@neocﬁfmrhrﬁf %mdc@u@@l@'é‘c@é&"ab@ salts,

nbered ri ng{ optionally fused carbocyclic
hf/ﬁ'f?ggsrvh"loh'dﬁﬁ or &8 @t%ﬁé\eéﬁ%namwaﬂm@ge@eﬁw' < phenyl ,

ph §Hh$él=)dtlcal'lyf‘5| gtab@@QarrieP@a@Mé or%r%@&fpﬂ&ﬂ&751d optionally in
PCT/ DK2008/ 0000 The term "heter oar%?r;1 i's intended
tl

co@binagiopayith peer sherepeptisadly &chKg £PMPOYP ri ngs
conprising 1-6 heteroatorrs (selected from O, S and N)
such _as 1-5 heteroatons and

and 1-20 carbaon

DETAY-EDLPESRRETTIRN o EE'E INVENTEON et er 0at ons and 1-6
THAERR “ﬁ?dlﬂ&arb‘éblt‘rbdlasl"ls ﬁmté}ﬁie@rmher&atea@dadhca’i c@atdﬁmng only

at ons, articular 5- or %{1
PHERBED AN TEe BTN 1§ PO CoBIE OB & KnOTs: SOy BT Jriple
chitboRdcdPb6iy 8bhés, rdndge malyt ddnipribehsicht arti€tias, inaochbiveioai with

f'@'&lﬁ‘g Sﬁ%| @gaer h%%‘e§ Saa‘lgigtnﬁégﬁrg?n gomBMsesdillZO c%ubgrg)layolms,
and preferably comprises 1-12, e.g. 1-6, e.g. 1-4, e.g. 1-3, e.g. 1-2 carbon
atoms. The term includes alkyl, alkenyl, cycloalkyl, cycloalkenyl, alkynyl and

aryl, arylalkyl, as indicated below.

The term “aryl” is intended to indicate a radical of aromatic carbocyclic rings
comprising 6-20 carbon atoms, such as 6-14 carbon atoms, preferably 6-10
carbon atoms, in particular 5- or 6-membered rings, optionally fused carbocyclic
rings with at least one aromatic ring, such as phenyl, naphthyl, indenyl and

indanyl.
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t hi azolyl, im dazolyl, pyrazolyl, oxazolyl,
i soxazol yl, thienyl, pyrazinyl, 10 isothiazolyl,

whensiididazol yl and benzofuranyl. In the preseptT/DK2008/000080

context, the term"alkyl" isg ntended to indicate the
radi cal obtai ned when one hydrogen atomis renoved
froma hydrocarbon. Said al kyl conprises 1-20,
preferably 1-12, such as 1-6, such as 1-4 carbon
tonms. ,The 15 ern1|n es th cl as

edgi Reragn T BueBitb i halealts SRS O Bre iR R prgppatc
ra@slﬂtherislngeI-lMetefbapdsmp)(kelectted}ﬁn'o(mp)}d S and M) phd 1-20 carbon
i sobut ut ter-t but t
1 &BRemHies Fa A iaroms S0 Sinem B Heh s i -
heseroatoemsland 1 €6 cardooattems, saifwsalédhety.mawhkamd 1-3 carbon
radi ca risgn 0 t,0
aéonlmﬁ 'gaﬁ'aﬁgﬁlﬁ {Tgngrblrﬁe%grg?l o thﬁ ﬁ’etegréﬁtfozﬁ?%%cted from
G B and8l, 8r 6ptiandlyrfuaed bycliawhgsdwitly 1f 4 deterbatoynd,iand wherein
r|n . S 0 , e

q%gﬁ xyﬁ',g l(s)%}lcrlngﬁ%heg%t Wr‘?&@%h@ﬁ%lyl |so%¥|ﬂoq)ﬂ n\td\siyl tetrazolyl,
thhmler omydazoll, kppirdzalg, pxazehd eidoxazolyidihdenyd pyrazinyl,
. ] radi i bed above, wherein
'%%gmggbﬁgggzﬁggﬁﬁﬁ%5?@A§g§?§ﬁ%@glaced by heteroat ons,
conprising 1-19 carbon atons, e.g. 2-4 carbon atons,

[ w @F [

th ‘éﬁ%'ﬂﬁéstegi? 8%%@ tAE e glg% soﬁkttgﬁEfed 2 ﬁﬁﬁét:%bérbé rhdRal hy
obpainesh anh|e9 ane hy>d|rqgege@j:ogn @gemovteq,,fc@n aeh\gjrocarbon Sald alkyl

IJI'FJ g%g refe?%‘tﬂzqnfz dukh3Hsdi-8Xh@Nss 114 cAbBh RXEMS: The
te r Ot

tersn nrmlwdﬁs(thmsgggl;gseslnormﬂ glkivben-alkyl), secondary and tertiary alkyl,
shéh he %F\?It I%H%@,Vﬁ%?oﬂyloéb?r%pyp'rpﬁuﬂyd'lﬁ@outzll sec.-butyl, tert.-

t et rahydr of hi ophen t'hi ane ane,
b[Uly|8Pe'@ﬁYbH$%¢éM; Bexil @%ﬂd@h%l/' t hi et ane- 1- oxi de, or
including fused bicyclic rings with 1-4 heteroatons,
wherein at |east one ring conprises hetero ton1 gzﬁ

ThedreMncydealbylhés infgnitgdrayndieate aeﬁHﬁat@d S¥cigalkane ra

RMYCI 120 dakbhéh a®ns, préRrdipiRY1o c&Bor MRémi Ovhlgdrticular 3-8
PCFPDﬁ§008/000080 7 Tﬁé tern? alkeggksed%mynﬁgided to

CAFRANCELORSa SHethas 3-§Farbopgtoms, igcludin cI|c rings, e.g.
cpaagﬂiws&wbehm depRARN bgitioheslyIc o cea@vmeptgl.ng 2- 10

carbon atons, in particular 2-6 carbon atons, such as
2-4 carbon atonms, e.g. ethenyl, propenyl, 5 butenyl

m@ﬁbﬁﬁ)”hewrom}b%nwl” is Thented m nrQiy’@lt@ddyemﬁlkane&adncal as

ntended to i ndi cate nono-
SRR B mae'wﬂemﬂ%ﬁ%f%%?'ioeﬁs are replaced by
Heystoatumhd) @osipridingal 9.9 cebp bRing e3g.2D-4 cabboatahgferther

e B SRR 3, DTGP RIS rom o,
NS.o¥. S,Wﬂtt@pf@ﬂﬂﬁ;dnallﬂoelwtﬂﬂe&fwﬁw or twice, e.g. [1,3]dioxole,
oxetane, [1,3]dioxolane, [1,3]dioxane, tetrahydrothiopyran,
tetrahydrothiopyran-1,1-dioxide, tetrahydrothiopyran-1-oxide, piperidine,
tetrahydrothiophene, [1,3]-dithiane, thietane, [1,3]-dithiane-1,3-dioxide, or
thietane-1-oxide, or including fused bicyclic rings with 1-4 heteroatoms, wherein
at least one ring comprises a heteroatom, and wherein the other ring may for

example be a carbocyclic ring, e.g. isoindolyl.
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cycl opentenyl, cycl ohexenyl, cylcoheptenyl. The term

"het erocycl oal kenyl " is intended to indicate a
woyeisaalikene radi cal as described above, wher PCTYD&RES/000080

or nore carbon atons are repkaced by 15 heteroatons,

conprising 1-19 carbon atons, e.g. 2-4 carbon atons,

further conprising 1-6 heteroatons, preferably 1, 2,

or 3 heteroatons, selected fromO, N or S including

use i, n 4 het eroa 0 erel n at
TI“SE%T"‘ IE‘X“Y' f?g'néﬁ'ﬁfﬁdvg?égd'ﬁatﬁeﬁ B8t ot gﬁd’ W& & the
p@hfh@lﬁ'\sﬁﬂuh&eﬂ&w&marmmdlﬁl hemrusmgr:bﬂﬁyzai'bcm atlongs,, in

dr of ur ol Hp o]
PR A ROt PRt <PEn B deR GRSt Eid dulgmvppen
bumw,aﬂemen;dm‘rmeedn\above coval ently joined to an
al kyl group, e.g. benzyl. The term "heteroaryl al kyl "
is intended to indicate a heteroaryl radical as
Tﬂeftémdcycl@lwasameahedlm ndicataewbrico, din tdt Ryl gr oup.

The te k '

e DM s O E BRI AREE honsing 320

carlxd>n2atﬁﬁ‘lsc mbmnngifusnd bnqyym ua9$,ycywn1b\r ccsmngsnzgﬁelo carbon
0, S

oSRELcp oL, & AR BNAL, 8 SRR O apBch

denpgﬂthDcYM@myﬁmvlCYhehﬂEﬁnw hal ogen" is intended to

indicate a substituent fromthe 7th main group of the

periodic table, such as fluoro, chloro, bronmp and

The derm VNIRt20os/cibeken 51 FIMtERGBHRY indvers0a ceclgplkeneFagical as

dggﬁlb%ﬂcéﬁdve whekdit BREH 'cﬁ L SR @A ardl feplacld @yP as

I ne olve substltute one or nore hal ogen
hgtesaatoms, d:emmvéwgabd@ecarléorgatoneﬁ,fq Yot drar bg atosnsyifrther

cbﬁ%gklnayﬂg%@(@o‘é%ms | srefdthBIPAED, 1o 3 m%%&%@nsé&i% from O,

efined above substituted with one or rnore
I\hy:d @X@clu@n@ fuspddhiexgligetgy Wit Bgtyéqaﬁ?qns, wherein at least one

r ﬁ%ﬁ%ﬁf%gﬁyﬁetemﬁoﬁ'\edn@ wﬁér‘ém(ﬁhe othet ﬂh@'ﬁrﬁ’&dfdr%xam le be a
Indicate a radical of the formula - wherein 10 R

cpebogyqig rings §-godlibYdrofrapYver 2e>- Q'hyﬁé‘?'ﬂ!i’xgly"%'t'hoxy
n-propoxy, isopropoxy, butoxy, etc. The term

"al koxycarbonyl " is intended to indi c%e a eg gl of
Thaderar anlalkyiCsgntenger to Ingigats; 3 aFy! radicyliag) above

cblb s RANGDRY 8n afylgrd®l e eaRponyl, 15
et hoxycar bonyl , n-propoxycarbonyl, |sopropoxycarbonyl
etc.

The term “heteroarylalkyl” is intended to indicate a heteroaryl radical as defined

above covalently joined to an alkyl group.

The term "alkynyl” is intended to indicate an hydrocarbon radical comprising 1-5
triple C-C bonds and 2-20 carbon atoms, typically comprising 2-10 carbon
atoms, in particular 2-6 carbon atoms, such as 2-4 carbon atoms, e.g. ethynyl,

propynyl, butynyl, pentynyl or hexynyl.

The term “halogen” is intended to indicate a substituent from the 7™ main group

of the periodic table, such as fluoro, chloro, bromo and iodo.
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The term "al kyl carbonyl ™ is intended to indicate a

radical of the formula -C(O- R, wherein R is alkyl
wa@soosnaiicat ed above, e.g. ethanoyl, acetyl. 20PThBKR2@8/000080

“am nosul fonyl"™ is intended §go i ndicate a radical of

the formula -S(0)2- NR', wherein R is as indicated

above, e.g. -SO2Me. The term "heterocyclic ring" is

Tihetterd &daloalkiytids Uitendddetaimticate anmtkyhgt@mpoas tyéf;ned above

heter ocycl pal kyl and ocyl e

<UBTRE b ot BRI D R S8 e ol

difiudroatiyl.ot her or with cyclic hydrocarbons, e.g. 2,5

di hydr obenzo(b) di oxoci ne,

2,3,5,8-tetrahydro-[ 1, 4] di oxoci ne, 5, 8-di hydro-

The, téirdi"bxdroxpalky[Thieintendad toHadicatecar alkwl ¢rpunasedrfinigHabove

"1 S et t£qS

PRt bR R M Fa P rym e R P D,

hydongardpyl.or organi ¢ aci d, such as hydrochl ori c,

hydr obrom c, hydroiodic, sulfuric, nitric,

phosphoric, formc, acetic, 2,2-dichloroaetic, adipic

szscterrbl“alkoxY'é§palrelnded tqmcgwe amadlcagaﬂ thetfarmula tQRY wherein
?kyl’aéﬂnl}ﬁ%te‘a amteh@' Gmethbky| &hoRy, ARpRSHdXy, RBBARoRY,

gluta gl uconi c, ucuroni'c, met'’hanesul foni c,

bsigd¥ye ekd-c, succi ni c, rral onic, WO 2008/104175

PCT/ DK2008/ 000080 9 tartaric, benzenesul f oni c,

et hane-1, 2-di sul foni c, 2-hydroxy ethanesulfonlc id,

Theltaenealkoxyrareond lisrigkanded to fndigate @ mdiq@! of the formuia ~C(0)-

d’harm@w I’{'Q§‘|a|lel 86 FRItRLY 8bawd,tesg! oﬁ«etmve&%qﬁ of

fornula | nmay al so be prepared by reaction wWith a

eéfﬁﬁ’&Y&B'rb@nMb§'epr°§96YFaé§°©6disePﬁ°|F?96Y‘@k'P%‘éV #fSt assi um

hydr oxi de, magnesi um hydroxi de, cal cium5 hydroxide

silver hydroxide ~amonia or the like, or suitab

TherterBx kY leaThasy|” is infeRded: 19 indisate,p Kofisal qfetg‘e f?fdPU'a -C(0)-

REXRABYeth R is &l la8 ihdiEated o 0K Ye gOvBTanof, liyéwmi nes, for

exanpl e 2- hydroxyet hyl ami ne,

bi s- (2- hydroxyet hyl )-am ne, cycl oal kyl am nes, for

TR%AEF eafinostlfOREX ¥ meénted torindiestayd Fadicee of theoformula -S(0),-

exampl e N, N - dlbenz Iened| and
NR b ig B feas t‘%ﬁ@ 91‘?/ NEBr- '\4}& ne. 10 Salts

obt ai ned by reaction with a suitable base include, but

%e(taprﬁépﬁtﬁrp%c:ﬁ%ﬁ%)ﬂn%t 5 th dga%{) d|lﬁ(§:?h g’! I nslt?ogs heteroaryl,

Hé!ld’b@?f?lkm|a)\dhﬂwérhﬂtlkﬁalfagytl$s def“hlyés iabevscre]ﬂut’tfher including

N- (2 I 0X rro i ne al t et han n

agappiet Hog SYER e WP EeCF pleer ST il AP aRaR e, 89 2.5

direyizybé nzoE)dioxoainep 2 3 5r8s et tady d ce { y,l41]dlom£ll gy, | S 8veiimy dro
15 tetramet hyl ammoni um salts,

[ig{]F"z%P% ‘f/1 anmoni um sal ts,

tri s(hydroxynet hyl)am nonet hane salts,

'IJ\I'erIgt hy’pharngace%?icr:%Ipyeacgc%Ha%’le §él|:"v €'intended to indicate salts
prepared by reacting a compound of formula I with a suitable inorganic or
organic acid, such as hydrochloric, hydrobromic, hydroiodic, sulifuric, nitric,
phosphoric, formic, acetic, 2,2-dichloroaetic, adipic, ascorbic, L-aspartic, L-
glutamic, galactaric, lactic, maleic, L-malic, phthalic, citric, propionic, benzoic,

glutaric, gluconic, D-glucuronic, methanesulfonic, salicylic, succinic, malonic,
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salts, benzethoniumsalts, and triethanol am ne salts.
The term "solvate" is intended to indicate a species
wa ovosBel1y i nteracti on 20 between a conpound, BCYDK2008/000080
conmpound of formula I, and agsolvent, e.g. alcohol,
gl ycerol or water, wherein said species are in a solid
form Wen water is the solvent, said species is
tdredrey, fb@dzérizéssaﬂ‘oﬁche‘td\éﬁéﬂ .2 -ouordiniee Rt sy drbxyt behapesdontic acid,
i nvent jon one .or _nore e f_the pre t
QR B Eut A o8 B BE e B A ReadsPB I S of
cefbodhdeor ralila heapratseld piepaesd bpneantiwndvith arsaitbblietbase

KRR L T T Te—

hedioriieneier rofdrotide paresenta omthenikepor Riitabid nBA;toxic amines,

it h he b
S 995 st e R SR B g b i
akmnhGEQrfoabmplsaezmgdm*yéﬂmamime, grso(aphxcdmsveﬂwhgaroime,

cyc&aﬂ%lgmm St er@m% égggllogigﬁlgr% irfe C-gr %%99%/11%&0%} e)gagnple

Ntmfedlbemzaﬁiethykehedlamm@ aridedlhgnzyﬂnmmeabr L-agginine ouk-dybine.

Sl Bl P8 SRR 0l L S e
sqm‘lesesaltsu ahaitte sattsR2- (andemlanulogbleﬁ'e?momalts, 4t car bon
hﬁa ﬂ}hﬁ%hﬁ(ﬁﬁysaﬂg eL Cosﬁnr%?%]ag%ﬁé\lf gz; IieWaroxlyethyl) pyrrolidine
saim,ewtbatmlr@esaét@t potaksivm saits, tetoalpitelanynenibaysales, -
b

ogyrmEt pmm o) solted Bty tﬁ"’fé?‘.y'ﬁg o ! onal | 3”
tettars efhylareshoniunh salte t@ﬁfam@lp& anyaapiugy salts, di f f er ent
téﬁﬁiﬁo}%ﬁ@:ﬁylfﬁh ﬁ‘cﬂ)ﬁ\‘:‘e@hd‘r{e‘){&lt@"’N -t - fucHPﬁﬁ‘e salts, silver

nts o resent 1| nvention
saltgy dreneethanium selke %‘ér‘b‘@ﬁ“aé‘lolﬂﬁ"ﬂe saftfch t hey are
attached, forma 4-, 5- or 6-nenbered 15 heterocyclic
ring, in particular a 6-nmenmbered heterocyclic rlnq
Thaderon “srivates ifptRNAedts ipdicatge fﬁeéseérfprmﬁ‘é@r\ft'f‘%?ﬁa I?@

bgﬁ@&!’noé%&h Buhd, r@ '§coﬁ1%bﬁﬁ@)éﬁfd?ﬁi(ﬂ@[‘ arm(é?tsaf\}@nt e g. alcohol,
3] di oxol ane, di oxane, tetrahydr

g yégqoéﬁyma@@qmvﬁwglgﬁ_ap gpedqqiaraén a solid fouprrt\ \ ?.p?( water is the
sbIQERRRY Y Heldieahy FérBrréd Q¥ lad @ nyirped. i di ne, 20

t et r ahydr ot hi ophene, [1,3]-dithiane, thietane,

[1, 3] -dithiane-1, 3-di oxi de, thietane-1-oxide, or

Ehibogirhéme ols,tﬂear@séhsiﬁwbnu@me or nore enbodi nents of

the present 1 nvention the heterqgcyclic
In one %r more embodiments of the present?n ention ganc?G are both oxygen.

In one or more embodiments of the present invention m and n are both one.
In one or more embodiments of the present invention m and n are both zero.
In one or more embodiments of the present invention R; and R;, together with

the carbon atom to which they are attached, form a heterocyclic ring comprising

one or two heteroatoms selected from the group consisting of -O-, -S-, -S(0)-,
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formed of RL and R2 together with the carbon atomto
which they are attached 25 conprises one heteroatom

w@gzoogmmseteroatorrs in said ring. In one or NDPEI/DK2008/000080
enbodi nents of the present ifpyention the heteroatomis

| ocated in position 4 of the heterocyclic ring. The
het er oatom may, for exanple, be 0. 30 In one or nore
-s(dQdi nmtaindoiw(ux@p- rmrne&enhoﬁernaemri. atontshm tmetlmtelaicsm(@')ng

is/are. S

eBisEoRinsaY aahcestie pith ope dt dhere RbsiiTeats orisredBatd
sBrReydoreeIR.0r  heteroaryl al kyl . WO 2008/ 104175

PCT/ DK2008/ 000080 11 In one or nore enbodi ments of

the present invention A represents pyridyl, pyrazinyl
IﬁronQLdrmﬁ)d)r)el embodimeatdef thendres ntententibnmRyyaneRy, deegetther with

h
RSB SRR TR o AR haPh B i
cpaplrisingl are arhiivar heterodtome rseleet edofromi tﬂne group ednsigtinglof —O-,
bertBunr SR e R e Y hpfe BB5E oS HPHg 00
hieterooy| @alkytoing tmmg)dptremalty soibsti Mequt@eone dmwmeng, i semeRar

dgﬁ%Sﬁf%@%'§?§#Q?§%C&hfﬂﬁhqpxy 15 In one or nore

€ present ‘invention X is -CHz-or
-NH. In one or nore enbodi nents of the present
invention Ais 4-(3,5- dichloropyridyl). 20 In one or
nore enbodi nents of the present invention, the
Io @mpourmaoneferhiboditeats of the prepertgeyrmdi®niR dnst Rultagethepmith

t% 8rbg (a%l%)tOF%VhIE\)h 'thél} are ao’ctéched,nfo?ﬁﬁa 4- ,PSEor( Qﬂmgered

heterocyclic ring, in particular a 6-membered heterocyclic ring.

In one or more embodiments of the present invention the heterocyclic ring is
tetrahydropyran, oxetane, [1,3]dioxolane, [1,3]dioxane, tetrahydrothiopyran,
tetrahydrothiopyran-1,1-dioxide, tetrahydrothiopyran-1-oxide, piperidine,
tetrahydrothiophene, [1,3]-dithiane, thietane, [1,3]-dithiane-1,3-dioxide,

thietane-1-oxide, or thiethane-1,1-dioxide

In one or more embodiments of the present invention the heterocyclic ring
formed of R; and R, together with the carbon atom to which they are attached

comprises one heteroatom or two heteroatoms in said ring.

In one or more embodiments of the present invention the heteroatom is located

in position 4 of the heterocyclic ring. The heteroatom may, for example, be O.

In one or more embodiments of the present invention the heteroatom(s) is/are

oxygen, sulphur, -S(0)-, or -S(0),-.

In one or more embodiments of the present invention A represents heteroaryl or

heteroarylalkyl.



Cl d laNIb. 25 wherein X, A G E Rl, R, R3 R4,

R5, mand n are as defined above. WD 2008/104175
wEFebsKA008/ 000080 12 In a particul ar enbodi neat/p&EDE008/000080

the present invention X = -NF when R3 represents

Cl1_6 al koxy. 5 The present invention includes all

enbodi nents wherein X, A, G E, Rl, R2, RB R4, R5 are

conmbi ned in any nmanner described herein. In particular

IﬁgﬂP%\Hfm%ﬂ%reo%g%%ﬁ%h% &fltgﬁﬁypr&e‘er&‘%‘h\?e‘}&%ﬂ A F&PPeOs Blribiye

pRrazB)yb obiaotmob opyri di ne- 4-yl ) -1-(7- met hoxy-2',3',5', 6'
-tetrahydro-spiro[ 1, 3- benzodi oxole-2,4 '-(4H) - pyra
n] -4-yl)etha none (conpound 101),
5 INottgrenmhbedimentspdymai represept phgnytet hoxy- 2
',3,5,6"-tetrahydro-spiro[ 1, 3- ben-
zodi oxol e-2, 4' §4H) pyr an] - 4- car boxam de nPound
In op¥ or more embodiments of the present invention A is sub ituted with

hgl'ogén m'%é?t\l:&épcllﬂoﬁﬁé dﬁho‘?bﬁ%‘ gl’(ﬂ'ﬁll’\é ot idaike( 7- met hoxy- 2
-tetrahydro

spi ro[ 1 3. benzod| oxol e- 2, 4' (4H) pyran] - 4-yl ) et hanone
10 Ié%ﬁ%?‘f'ﬁﬁemﬁodlments of the present invention R represents C,- Ghalkoxy,

(3,5-D chl oropyridi ne-4-yl)-1-(7-met hoxy-4
Ca dﬁ%ﬁeﬂqr@["&v'eorb@iegﬁn
di oxol e- -(2H) -t hi ophen] - 4-yl ) et hanone (conpound

104) . o
Ip opg o5 Myrefneh APt Wéhﬂ-%??sje-”I-"QVﬁWtF@)(?P%FP@[ metgyy or
efi&Qdi oxol e- 2, 4' - pi peridine]-4-yl)etha none (conpound
105), 20 2-(3,5-Dichloropyridine-4-yl)-1-(7-nmethoxy-1
- [ met hoxycar bonyl ] -spiro[ 1, 3- benzodi oxol e-2, 4
In oRé P shenehbdtimen el srane peedet® mmpautidn YOR) - CH,-or -NH-.
2-(3,5-Dichloropyridine-4-yl)-1-(7-nmethoxy-1
-[ met hyl sul fonyl ]-spiro[ 1, 3-ben- zodi oxole-2,4 '- pi
Irpehé @rinmle erdbotitheRtshef the peeded imautidn 120ié)4- (3 5-
q h& hIoropyrldlne 4-yl)-1-(7-methoxy-1
Ic 5%@ |ro[1 3- benzodi oxol e 25
20 2,4 plperldlne] 4-yl) et hanone (conpound 108)

[ . .
1o o7 TRy E R of therRRnt Uprentpn, Es amBRn fermula
Iisnrbprqmemeed by fiejnula ¥a peltha none (conpound 109),
2-(3,5-Dichloropyridi pe-4-yl)-1-(7-nmethoxy-2 ',3 "',5
",6 " -tetrahydro- splrb[ 1, 3- benzodi oxol e- 2,

"-(4H) -t hi opyran] - 4- 0)ethanone (conmpound 110), 30
2-(3,5-Dichloropyriding-4-yl)-1-(7-nmethoxy-2',3,5",6'
-tetrahydro-spiro[ 1,3 Penz8di &ka
A'R{4H)-thi opyran 1 de] -4-%?;:?(5? none.
(cenpoynd 111), E—(CH,) R,

R, n
X

(o) 2

15

Ia N Ib.

25 wherein X, A, G, E, Ry, R3, R3 R4, Rs, m and n are as defined above.
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2-(3,5-Dichloropyridine-4-yl)-1-(7-methoxy-2',3,5",6
-tetrahydro-spiro[ 1, 3- benzodi oxol e-2,
wdh00846917¢ hi opyran-1 ', 1 '-dioxide] -4-yl)et hPOnDE2008/000080
(compound 112), or WD 2008/4{04175 PCT/ DK2008/ 000080
13
2 (3 5 D chloro | - oxi do- pyridine-4-yl)-1-(7-nmethoxy-2
tetrahydro spiro[ 1, 3- benzodi oxol e- 2,

Ilz 2 C#ﬁgﬁ'lultap {au%ggédl%wnen% of * tll1e predslem(.‘nq/(:é]wtic')r?r 'Xy|= )_ﬁhh%\,ﬂ'é%ﬂ%

réprieSerits A @haxdi ne-4-yl )-1-(7-nmethoxy-2 ',3 ', 5 ', 6
"-tetra hyd ro-spiro[ 1,3- ben- 5 zodi oxol e-2,

4' - (4H) -t hi opyran] - 4-yl ) et hanone (conpound 114);

The (PBedmtb m-gpyicainciudesydl) embodififentewihexsin X, A3'G, 3, R6; Rz, Rs Rs,

I 2,
R&ta?% ﬁgﬁxﬁﬁgdg%r gqﬁ'gn I#ggﬁg%oﬁéé%trgonpound 115) ;
2-(-pyrazin-2-yl)-1- (7 met hoxy-2',3",5 ,6' -tetrahydro-
Ii%b%t%;ar% hﬁ%ﬁglﬁ]@‘ﬁérﬁﬁ%g maanyo%ee s<—zlgcted(;’lrjonngl one o)f thelct;ollowmg
CQmpopWS din-4-yl-)-1-(7-nethoxy-2',3 ,5,6 tetrahydro

I =490
(530% Iﬁéﬂior%pgﬁaﬁgn q’i i(-zggrpgglr?g%ezg r§rpc)6untetrah_}ldro spirof1,3-
benzagiexaie it 4(%1)-pyrfm A-hethgrgne cosnpcsmdalﬂlt)et rahydro

N= F:P% QEﬂio?bd??ﬁfrfa%nc]lWAIf)ozﬁ#gtpﬁgnozng ( Con%ébeﬁrahi’dro spiro[1,3-ben-

zodippolg: bﬂcﬂﬁggmvpafén%c?r@@m%ﬁmeﬁw dH¥2)g 6 -tetra

2h¢@i$1b|§mbf00i30x%ob Wéﬂnéli ?l)@‘@'l’@n&hoxy -2°,3°,5° 6 -tetrahydro-
t hi opyran| - hanone (c

119
saw?@meazqﬂ'%féﬁ 4 - ig PM&W&&W')Q aggne écorepognd 103),
2= ﬁﬁfcﬂms Adined-41)3t RenAethosty Kb edéhyd 1,3-benzo-
G Eg tt??g Irnan %Z%Qiet hanolr’;e % yurr1%I s:[fIZr(())[ eneo
d2°)‘(’ %F3D| s ndidvlaethppone (e xjsp‘@pl ro[ 2H1,5
2= (caemaﬂgab? hﬂme34-4H)1-'i'7 A¥@oRPebirbf B, B Rin2adioRele-2,4 " -
oun
p?e(gﬁ??-]ﬂ ¥H? 8°Pe é%?rBBo‘Hiﬂr}(?ﬁ)m 4-yl)-1-{9- met hoxy- spi
2F @, 24idhlbropyridine-4-yl)- 1-(7-methoxy-1 ' -[methoxycarbonyl]-spiro[1,3-
oRENEBe 80l N BCAHD T 4 0l anehe Feorhh Sl PTRR)E
22(3 8- Cictlbriply Aidiopy4-iyti- D-(2-rabdhoky {19~ [raethyleyife pyl]-apbE 1, 3Sen-
Z?&'B%g gxig%;jrldlr?’e(] Ebw)ethatnholn%t(%gm]pounalllb‘; hanone
22(3, S;CheHloiply cidiopy4 -y D 3- mét)ho&y{lg—amthleswmeip;a-b{ali’ztdd]g)dale-
enzodi oxep thie
2 PR ) ernm s BB 100
22(3(,3-Dﬁet{Domlplyndlmnp‘y-ryll)dl (7-methoxy-1'-methyl-spiro[1,5-benzodioxole-
| OXI X [ 2H 1, 5- benzodi oxepi
2 4 f—fﬁ%ﬁ“ yh2 a%%enz%gp}%&ag%bge] -6-yl } et hanone
ze(apsnmdﬂdrobgﬁgh ne-2-y()31-§7 Bnetilosy gpyB i,8i',6 " -tetrahydro-spiro[1,3-
b@ﬁzA'o'd\fJ))?o'Iel-'Zi 3" f@?—)}%%—ﬂpé rf]gc{-%ﬁ'egha%bng QZ&%%?OD § Yoy,
2-(3,5-Dichloropyridine-4-yl)-1-(7-methoxy-2,3",5",6 " -tetrahydro-spiro[1,3-
benzodioxole-2, 4 "-(4H)-thiopyran 1’ -oxide]-4-yl)ethanone. (compound 111),
2-(3,5-Dichloropyridine-4-yl)-1-(7-methoxy-2",3",5°,6 " -tetrahydro-spiro[ 1, 3-
benzodioxole-2, 4 "-(4H)-thiopyran-1",1 " -dioxide]-4-yl)ethanone (compound
112), or
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3(4H), 2' - (1, 3-di oxol ane) ] - 6-yl } et hanone (conpound
126); 30
w@2d08/16+13% chl or opyri di n-4-yl)-1-{9- net hoxy- spi rof/Bk2d8000080
- benzodi oxepi n-
3(4H), 4' -tetrahydropyran] - 6- yl}ethanone (conpound
127);
22(-3(ﬁslﬁcl‘[ﬁéﬁbhi(UXG&d—pWidideyll)J}1d'(71-n=ﬂet]7ib>)y-2-'{9—,5ré,1shebeyrahpdro-
ro L O . . P g
BRI AATEERERIRI 2 29V SPIORNAN 3ok aFlpXiSelr eDRihRBRES
(écﬁﬁmﬁmmmzs) WD 2008/ 104175 PCT/ DK2008/ 000080 14
Di chl h -2' 2 -di
R e i L
zadudxagaa[)]eﬂ hl(i#yl)l Hedpraanye- )(I)B(Dh‘mmnedcﬂ)ﬁﬁ)))pnd 114);
chl o .
2 CHBO P AN Gossponr 2 wiSodeabyiie spreL >
b8t ZddioxXwle-21 431 (@it xhivplrr]yd-yBettamone (¢woppowhdi1330) ; 5
Zlgq, érl‘fﬁ_n?b thJ Qr(g me%x‘aoz p%” I5d é‘e teAtrXAy)d'r& s{aﬁof@egmoa’exole-

Zbe}nz(eevpﬁh@pyrarﬁ(%lﬂ))gﬁianpme $§Cainmlanb}1®-,yl } et hanone

Z(FEQH@HQFXIE—? Iaow i Gy 5 6 tetrah %r)?yspsl’la[%g enzo-
didxelez 04 o')(éw-mhIOBleaH)'l 45yI9<ft11aaq>r@|¢ (cmrmm]nd(sllﬂ)} et hanone
nd. 132) ar eyt C _
2L RN R P ARGOR2 TS S8 e VaRCaaRI - fenao:
dimxole? e4 awumthlenmndrﬂ vhethppere (eompaungt 15h; t he

L L g ] .
ST PO & e Mg s
dipxgle- 5e11 oWAHDhipay Eed-4-yhethanens 65mPEaT, L E50, or 5oo
Zg-fﬂ-tﬂl'aro %ﬁehﬂ) qn?7 %etﬂ&fﬁze@boﬂ geﬂteﬁa%drbhﬁmfbr[ﬁ%eﬂénzo-

rrpoun fined

digtxeles2 af e‘(ﬂHé‘FU'IOPVWnﬂﬁeV%Wa“%(%ﬂﬁﬁ}lﬂﬁ‘d§2®f fornul a
2L L1200 iQRorpy ALES.- y‘l)"—‘15{r9¥ﬁ{e@ﬂ\é)dynﬁ)|ifd{2mﬁlstﬁ'@fzodio&éﬁhl y

concentration froman organi c_solvent or by

3&4'9)5 apxatanek-6rv tetharens weaPoL8dtliZdd  from an organi c
zsg yfméhlefo ifldSJidH By@dinsaid- ﬁqbvrﬂethoapdspa\ro@msm gent
at ani ¢ or |noregan| cC, uc %S The
bsny%q'%e&mféw%b e ntanelioiviy eanaris PF1P°”§8 t-free
Zt@',gﬂm(:hlal%p@rl&m 4’%11)91 @Jﬁ'létli’@(yasﬁlwmﬂt-ﬁs Béreod ioxepini on
i ne podi ti.ons and forns and
3&1"§b3n?r5t?téf‘%]s6f¥4é‘?@8f‘°“?§°°@ﬁ%’6@nﬁg}of formula | may
2°(f3 B:ED{crﬂ@ﬁop?ﬂHW 45,43) -as{gvHRtHdxyaspivo[2HPE,5+beHzedioxepin-
ive rise to th xi st ence

S SR o 28T 8 oo [
quaasimeraawﬁdmme)xwoeaem 1+{rwa1“dthﬁm/ smitEReis 1 SebexiZodioxepin-
3?%%} éo? ??n"lglr'\% 1’ € E@ﬁ%{jgg? ngﬁhgnone gorr?gourndxfﬂ)?s

2-(3,5- chhloropyrldm -4-yl)-1-{9-methoxy-spiro[2H-1,5-benzodioxepin-
3(4H),2'-(1,3-dioxolane)]-6-yl}ethanone (compound 126);
2-(3,5-Dichloropyridin-4-yl)-1-{9-methoxy-spiro[2H-1,5-benzodioxepin-
3(4H),4'-tetrahydropyran]-6-yl}ethanone (compound 127);
2-(3,5-Dichloro-1-oxido-pyridin-4-yl)-1-{9-methoxy-spiro[2H-1,5-
benzodioxepin-3(4H),4’-tetrahydropyran]-6-yl}ethanone (compound 128);
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30 stereoisoneric fornms of the conmpounds and the
internmedi ates of this invention nay be obtained by

wo bevsapphs cati on of procedures known in the arpPCT/DRR008/000080
various isomeric fornms may foe separated by physica
separati on nmethods such as selective crystallization
and chromat ographi c techniques, e.g. liquid

2¢(B, SmaE kI gropp Figi nug-yhg 1 6f8- methotyal f, Drdimetipfiaspére[ 2H-1, 5-

BRI Oba 0 L T PRDRT el ReGERERS (SR 122 v

2e(3y5ibatHloply ridim- @fyl)t—he{Q-nmtmwesmmféHrr,Sslmnzsdmenin-

St 2L RR e T o By Pl B3RO 5

2e(®, Bibittdgroapruxda- pxcMneMesl)tﬂ&l{agneﬁmostps'béﬁhl-dm&f y

h
oBBRFGRtsoTTafa o be” s LGB RTT Bl 5T D3P anc
2f@®, ﬁﬂ)ndﬂo:tdpendmpqtfyp)r L &% methoxyi-spjrafatel, bbenzogdiogepided

S LR R )y e R E ARSI E T 0 Y,

stereoi somer is deS| red, said conpound will be
¢ .
TSR, SLSHEIE AR 8, Bl QLSRRI theror

advant ageously enploy chiral pure starting materials.

149 ng%nat ) W@J%ﬁ@ﬁﬁ 5\=vtﬂetdr9£éntqmn@.%ﬁl the é(ﬂnpounds of

er active ompounds, may
gae@rfamorrruﬂa i have paaelgewar wmﬂlérbﬁww 80Q Palses, wch as below 750

Dgﬁaﬁl L iGOB8IowPF00 BEKEE, & bABW YOS 66! w@wswma@on
|sorders in particular for thé treatnent of
prollferatlve and inflanmmatory skin disorders,

Irﬁ’%ﬁé IR $hSre PBBdRenBPARE Prbsehe |h\i€‘n|t|%Hn'€Hé &mpounds of
al opeci a, skin atrophy, steroid in duced skin at rophy,

farive 2 geidefned pReveatkiserdgBithgraPscne, dermatitis,
atopic dermatitis, seborrheic dermatitis, contact
dermatitis, urticaria, pruritis, and eczema. Bes

TheicARPQYRes Pt fosmuf hiieviheal R, '"tcﬁ\@t%'!jﬂ%&fﬂ?jé't%?f $ IFRetly

b cBRESHtratip froMeH breBnidBY NS @r B9 chpsté MbatidH or recrystallisation
veterinary treatnment of ani nal

s inclu
fromean 9§9m9 sQlventof ppdurespfesaif sofvent af@o@EOSOTWtéb?%may be
oFdHnlé«l&elan?atrhﬁ IsABN as GRHTER umféScrsaétatshaap beS&dlateldnin @8éd mrally
ly in the form of a

re t
SRR LR o OTAS 2 GRS BNt bhgRe T HesnkEian couses
cBRE IR flodifzatio D8 SriisoahdCaIBp misturgs theraofpound of
formula I, optionally together with one or nore other

therapeutically active conmpound(s), together wth a
Cohpomas vt foraluly/ I atayedt by @oexemprisd bsyon meehicatly esubstieted

CGREEET e Wi Wi 76 2R3 ok BilE o HREe R P
enantiomers and possibly diastereomers. The present invention relates to all
such isomers, either in pure form or as mixtures thereof (e.g. racemates). Pure
stereoisomeric forms of the compounds and the intermediates of this invention
may be obtained by the application of procedures known in the art. The various
isomeric forms may be separated by physical separation methods such as
selective crystallization and chromatographic techniques, e.g. liquid
chromatography using chiral stationary phases. Enantiomers may be separated
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conposition and not deleterious to the recipient

thereof. 30 Conveniently, the active ingredient
waopnoges from 0. 05-99. 9% by wei ght of the  PCT/DK2008/000080

formul ati on. WO 2008/ 104175 RCT/ DK2008/ 000080 16 In

the formof a dosage unit, the conpound may be

adm ni stered one or nore tines a day at appropriate

fioft eastibther @bWﬂE%e[&Qﬂ%dﬂy@.ﬁhlldmroﬁvcﬁlthelﬁﬂlatshﬁeomenc salts with

t f th t
R e b 2 o Bt EEPRD Gl Ty e
sEPd e Bt Wthr}dmaodmg:eteul‘imlhu&f uﬁn@ ehiral ﬂbtlmargzcmiaaem Said

b 0. .
e e Rt Maama alsh b A R n b chEF oD pure

steredissmbhalﬁcbmsjofstagea npfoﬁrfaae stntiog moatefialsh eravideshthiab the

on the it

Fioparramstetecealuf by SBredpe-APaA e RN | fdafune
sﬂd?e@laoi‘net lvededired; said comiploukd ovilh bE(syht‘rrespEddiyl semegselective or

The co oun
Bl petiar o PoFtafo hges b8 4t S8eftadestan
edifidyectardl pdoslstagtmg;o’mtdubles e.g. daily or with weekly
intervals. In general a single dose will be in the
range from0.01 to 400 ng/ kg body wei ght. The conpound
Compobieds dfithe Biventeh,aspti@nblly inscqmbipatiomaithmtheeadiie y

fBbEndS AAHRNSLAR ?og Bk flLERENCbE ggexath%ogéa\ggggggm@&qs, or
atwteatrmiwonic icutemgeobe wwne digopdensr inaparticular &frethetteeagment of
pr(Hﬁ@r%%vH %:nﬁ mﬂé(m}r{':agor‘éles'v(m grg;ggje% r}%oﬁaggs&ﬁ’@%l' Céblélér aI

abl'e "of bein m ni st t'c a patient
mfbaynrbetlmaajmmmaﬂkm 2iiopit sﬁ%r@i@btmdumshaklmaﬁ@pay, 'ale@gemg,
pﬂg%sé;k(fr?gh&n ngc@%‘@rﬁ:@{: tiy, a?Bé‘*eloeerHﬁ'tltlsd%r%fﬂ’&ér?f\a@ﬁls,
el ther t ivé material as such or a mxture of it
contant é‘tﬂmiﬁlttﬁv Uﬁ'@mlad PW&W@@&CF%@P di luents or
carriers. The term "usage unit" i n connection with
topi cal use neans a unitary, i.e. si ngl e dose
Begigan beingfusghyl fgr a'drﬁ?nutsqaéméatrttaﬁucemnoyn » ohtheapreasnt

inven@ibn a4 L1s8 bR efiR f@le\VetéﬂH&'yecr@&mérmﬂf BAikdls § A@udin ?
infected area of fromO0.1 10 ng, and preferably

MarBmAl. Ichst kpriesmsatis SPﬁ%pra‘E9$ VP9SngPRaFent in
guestion. It is also envisaged that in certain
treatment reginmes, admnistration with | o

FPRbes manhgrarev Fomapepds gt Fs Prgsgnt 'ev@?gpfv@@%vptﬁﬁ"wbwe form

ofatphakBealticeNEshpadiGornTemhe idlemorbgReéfofd pdlatek fo tahe
treatnent jinvolves adm nistration of

D{Tﬁ'gPaafﬁélﬁlf?lcfgn]\Rpsgtqq cRmprising a compound ol??ormula I, optionally

together with one or more other therapeutically active compound(s), together
with a pharmaceutically acceptable excipient or vehicle. The excipient must be
"acceptable" in the sense of being compatible with the other ingredients of the

composition and not deleterious to the recipient thereof.

Conveniently, the active ingredient comprises from 0.05-99.9% by weight of the

formulation.
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compound it is recomended to consult Goodman &

Gl man's The WD 2008/ 104175 PCT/ DK2008/ 000080 17
wdbasneaes ogi cal Basis of Therapeutics, 9th Edp¢T/BKEH08/000080

Hardman and L.E. Linbird (Egs.), MGawH || 1995,

for useful dosages of said conmpounds. The

adm ni stration of a conpound of the present invention

IWithé feHre oPs dBBdge umit th&jbnqiﬂuindenmbpadndmstmgd bae or more

ei t her, conconitan ent r mul_at.j
tFORA ey Gt GOPIORGRLE HEaRo AN LRBieinpy FotPigh, of the"s
cbhm@lbbldiflﬂlge patiaitaane th atcdrdaimxé wieh elzes piescriptidramade by the

ter |nc udi n ubcut aneous.

o aredlicne Cofive Pl e 8 0B i ot p2biRRELph EORAIn
betwd@sderinml, anﬂmonﬂlmbabmferabippewwen dewgnad 10sad, soch as 5-

uccal  _adm ni st I‘&}tfl N1 Iopl cal admnistration of the

|r39rﬂ§& o gt? o 'e particul arly suitable. The
formul ati ons may convenlently be presented in dosage
uni. oL m_an d.

A8 ferlen B or Y cqBollhe BRERIIEnElY whl adith P e, on

ttie sgé asd atondltnlétemf nipe patieTeheSeevenity ofithe gisease tocbetreated
F)

Faqlgﬁa'c%ttogg “q‘gé’%”."\z,tgq?ﬁ ﬁ%lsﬂﬁ{ Bﬂﬁs? dégirgégcﬁaar{l%nﬁf By be
adthlhIStehred cahen enally wparehtaraks of tapicadly @seordinanier éifferent dosing

ry [ f
sgff%(ﬁﬁéso ed(}g getq' vﬁﬂi weekly |g%gvr‘$%aﬂlnr%%%$§ll aﬁ%nﬁ%'gﬁngs@%ll be in
tiacraw ﬁrwgrrfbﬁil ént40i0rm9/ l@stmjty weigbh Whetgerepqungunay be
a‘aﬂgﬁls re@%s% gdl@seéye %é“e Fia galy &i%s?é)ls%ﬁﬁnh%fer@a RnLe) or in
necessary, aplng the product into the

diéded dasesftonel @Pr%hmeF@rdﬁ.)‘l ations of the present
invention suitable for oral admnistration may be in
the formof discrete units as capsul es, sachets,

IpAbe 6pRtest of tpiga breatragrinit MY be MAre 2Rgropriate to refer to a

“Qﬁaﬁj@@rﬁfmﬂ% @dTRyi8d a%fngtl@ao&ctvh}éﬁ |é Bgﬁﬁﬂlé @ﬂbelnbl’bdiﬁ’lﬁlstered
form of aQﬂ(P‘ghg:er or granules: in form of

ta @l rRatiedh Uéﬁ@hg?— 6eadity Iﬁpdéﬁﬂj@%gaclqepqmraa@fng as a

Hﬁ?ﬁt@%@@@héhﬁwlﬁsta%léclhhlﬁaoﬁé B&HQHSIQQ eﬁh&ﬁﬂfeoéctl\/érmhférlal
formof an oqil- er. enul si o

aﬁél.“é? of A DI RN S . 50'3,9&5 "SHdsP'Wév‘aﬁ%“téfd‘i' giluenys og carriers.

such as e.g. cottonseed oil, sesane oil, coconut 0|I
peanut oil. Suitable 30 dh ger5| n r_suspen

TR6eRES HeAde ik oa0e g Nih S GaaTEy R LTI g e. 2

siflalHade é&b’ﬂblé@ﬁ&lﬁ@ at:lfrﬂrﬁ]étféaéﬂ fbplc&illgltﬁai mtnmmaa application

dextran, sodium c hoxynet h |1 uI Ig& q

ARE CRYRTEASPHMELE o PaT B By RECTT Dol A BsfD md, an

pRERFABIY Pioa ¥ | X eigl tal DA, otalﬁebettalr@ngmdhent in question.

pol yvi nyl pyrrol i done. The active ingredients may al so

be adm nistered in the formof a bolus, electuary or

IP&S4leo envisaged that in certain treatment regimes, administration with longer

intervals, e.g. every other day, every week, or even with longer intervals may

be beneficial.

If the treatment involves administration of another therapeutically active

compound it is recommended to consult Goodman & Gilman’s The
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WO 2008/ 104175 PCT/ DK2008/ 000080 18 A tablet may be
made by conpressing or noul ding the active ingredi ent
wo@piosamdliy with one or nore accessory i ngredi BCL/PK2008/000080
Conpressed tablets may be prepared by conpressing, in
a suitable machine, the active ingredient(s) in a5
free-flow ng formsuch as a powder or granul es,
Pbatramvéddigal assbifheaadeuider9™ Ed.udiG.ddardman aratt. &s 6imbird
Lanc nth gum
Ef el AL Do T aReRa  Hifkohposreant o
nethylcellulose hydroxypropylnethylcellulose
TRE laéﬁ'\till?iﬂr‘gﬁgn gt é.ccgh"lpoWﬁé%?; Rl 8{:14@“& InsBntiGn WAr 4Bt more
such as™e.g. sodi , um st earate, magnesi um
otfteractive compdiinds 1RYHuneither soneaitamhaeeseauentiabi um
chI oride or the like; a disintegrating agent such as
e.g. starch, nmethylcellul ose, agar, bentonite,
The bereaulation oivelude d-anthose B fers suitatie foryer@l (iReleding
s&£t9§188\6'r499 d Péle%éé% ,'écké':i %reﬂt&hﬁﬁﬁélﬁ&nﬂ@ s@géﬁﬁanewh
ysor . | ded table be made
mtmﬂedmcwgeal,. intramyscelabl letrawﬁ@maﬁ@ndanfrm&w)ldram rmal,
oPRMEEHRALAALEI Y Gerifl! ﬁé’éaeeﬁ b@&%| §d’rh‘i|ﬂ§’dr§tl&rﬁr'lfdpﬁ:ral 15

hoi stened wth an 1 nert 'iquid diluent. Formulations
administseticn obEhe ﬂa'quaﬁorraﬁlaﬁ'ay ip Baiticutaily suifeRieof
suppositories in which the conpound of the present
invention is adm xed with | ow nelting, water soI ubl e

The formadationemayicoaxerigrty he PE‘%?@B?%\EH%"PQG MpdegR r?é‘fjéaay

b¥ SPEsABY %szHySof t%@ rﬁéﬂhﬁ@& Wéil%@vvﬂ' i Qﬁé a§3trot’r Hdrhaag) é1§ as
esters o ene g while elixirs

discloped éuRegﬁ'wajow¥@%§9?n<gﬁa¥?H Pfﬁcece e6PRIIMASY 0 RS e%' Z00o.

AR %étﬂ@ﬂ?lﬁcﬁfdem{eﬂﬂé@ bAbrifgiRY fhS hEtRid m@ ré‘cﬁémeiﬁt(ﬁﬁis]oylatlon
conprise a sterile oil or aqueous aratl(gn of _t he

Wit ihg carmigly dNIShEQSHRHPE RNE OF PRUF A 539 Y 5gredigRtsni

ghéral,tthe folrnadtions afecpriepaiepa I;ﬁ,ntlnlfd?rrgy and ®:tt¢matelys blihgiag the
i sotonic %I ucose so) gﬂoon or .buffer sol ut

ap N DOERTIEN 1AER teCEHR) HITLAPYIREIe] PeR PRy Jfied solid

chitih @R ©OtH,i drid thienpIF rcbessagy)) shapmgtthe iprod@dtdnto theg desired
ffi l'-hqeﬁ’ addition of sterilisi ng agent to the

qr, ‘ion, irradiation of the formulation or heating
of the fornulation. Li posorml fornul ati ons as

F?fgﬁﬁlﬁﬁ?%sgg% H‘k;eoqr%§en géintP ?sg}ltglbgf fosl?%?r a% rrngs\:r%?ion‘?FQay be in
timafoent eff dikcretmunitsas edpsales, sétHets, tablevebylozehges, each

cg%ﬁnf%ngn%fpégéc?tfgfr%guﬁdaa mou'myof?ﬁe Qct?\?‘eefﬂb?%j Qﬁt ziln ?l’i@ vé] I'ne?]f a

reeze-d
powdeeaudgrrapubhsssmthfeﬁbrmofaa sdletion er awbwmon mwdaatu@ws

|I8l5l|doorr no?m é‘&&eou‘é@qﬂ%ﬂ%&P é'}Zﬁaa gé%ggl% ch)ro qscﬂe form of an
oil-in-water emulsion or a water-in-oil emulsion. Such oils may be edible oils,
such as e.g. cottonseed oil, sesame oil, coconut oil or peanut oil. Suitable
dispersing or suspending agents for aqueous suspensions include synthetic or
natural gums such as tragacanth, alginate, acacia, dextran, sodium
carboxymethylcellulose, gelatin, methylcellulose, hydroxypropylmethyicellulose,
hydroxypropylcellulose, carbomers and polyvinylpyrrolidone. The active

ingredients may also be administered in the form of a bolus, electuary or paste.
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19 Transdermal fornulations may be in the formof a
pl aster or a patch. Fornul ations suitable for

wophshahrd ¢ admi ni stration may be in the for mmaf/BK2008/000080
sterile aqueous preparation gf the active ingredients,
which may be in mcrocrystalline form for exanple, in
the form of an aqueous mcrocrystalline suspension.
Li posonal fornul ati ons or bi odegradabl e pol yrrer

ens e di scl d E
Aibl R mdte rBP GRS o Tas HingBE eflve Inarsaiept
opSieAaityowRh @perr nhdne méss«;ey lrrggé@énenmﬁmressphttlaalem may be

Qaamm o et ratt o, ald Qs sui Labl e £or LRI ¢A) in a
5P B OX FOMRL s & T eElh PR a1 ge R
feeAflowing Yot Buelpas atpowvter ougnarades, i aptiosallys mixest bypadinder,

555, S e SRR ety G Ebeghh oum,

sediutrt akghat@,rcasumpﬂumholtsllmusm raethdrcekbslpsé;onpo& tions
hggléq)&yﬁgot?grl rpgil.hgrlce |8F‘E£fe&§ Y/é'tlﬁggﬁ Isyor the I| e; a lubricant

topi ¢
sadiriasiesd. rsat:llenn ple‘ahe smdrq:mat&iaratfe, frmHngSIam smyate, sodium

btgégci)l\q;t?,g%(%ldi@f #rﬁl.eﬁg n&odlurﬂ &%rﬁf@%eq{kef 5%0?}, Qteg t&)rgb g&e49t

nposi t1on
slibh %6 ebyitstanely, ma;lwlbeélums@s agar, ibentanitenorascarmiellpge ﬁ@dlum

sggﬁwagﬁ%ggﬁ @&C&E‘%e, &gsﬁcg{lﬁlﬁ%: & . Ilk’é(B’erJJil%érglﬁ'%C?gueé\é, such as

nasal ccal adm nistration
potysdehate 861 Moulsiedgabletnaarie mpdea pyfaewding: irbasuitablen

S
ofifer e, ST A YIERIE B ingl i id ARBOR! Gorier
nipistenad axith ars Ineplinuid dddent. G S. Banker and C. T. Rhodes
(Eds.), page 427-432, Marcel Dekker, New York; Modern
Phar maceutics, 3th ed., G S. Banker and C. T. Rhodes
Feemylafiony fayerecel gdwinystaptiory may 7ze1in thefedn obeRRRASItoRgH N

wmf*t@&mméﬂﬁgcbr@séﬁt indRibHBS 84l wffﬁm%élﬁb(g water

Swar brick and J.C. Boylan (Ed

ssz@@lezgrlmswﬁbl@éol'@@w@? as rRepavRytier: Qﬁdﬂqseaaf&fit%e@%t%e oils,
| Jo%tl@fl@ﬁ@&ﬁ@&l'd?%&y'aﬁﬁi’s%t&@@ ,pOJJ%@hyfI@rﬁéfyiy@éleWﬁlI@Ellﬂrs

ound fornu i nclu one or nore
@t Pe iPErRared Hgipednwikgty! %‘?Jﬁhtaé% di luents, buffers,
flavouri ng agents, colourant, surface active agents,
t hi ckeners, WD 2008/ 104175 PCT/ DK2008/ 000080, 20
Faraylations syikable forgpargptargl afﬁp'af%sa}'se (F2B4EUE PN EP VARG
sBHIE oY o @gliSdus preparation of the active ingredients, which is preferably

isotonic with the blood of the recipient, e.g. isotonic saline, isotonic glucose
solution or buffer solution. The formulation may be conveniently sterilised by for
instance filtration through a bacteria retaining filter, addition of sterilising agent
to the formulation, irradiation of the formulation or heating of the formulation.
Liposomal formulations as disclosed in e.g. Encyclopedia of Pharmaceutical

Technology, vol.9, 1994, are also suitable for parenteral administration.

Alternatively, the compounds of formula I may be presented as a sterile, solid
preparation, e.g. a freeze-dried powder, which is readily dissolved in a sterile

solvent immediately prior to use.
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emul sifying agents and the |ike. Wen the active

ingredient is admnistered in the formof salts with
w@basneaes- 5 tically acceptabl e non-toxic aciBST/DK2008/000080

bases, preferred salts are f@y instance easily

wat er - sol uble or slightly soluble in water, in order

to obtain a particular and appropriate rate of

absorption. The pharmaceutical conposition may

B hobieR: erhuRORRE R teddires E’#‘S ter B pdRhA?

dermal disease or conditions, e.g. selected fromthe
G RN il rsahaﬁﬁﬁg@@qgng]ah&%nx{gfaq A tRe 8 of a

sterilé wqueous rfrapamtlo(\ RAFFD:e activeaiggredients, whtqhdhéy baen gi c

T e
sngpEneoen Lipos omghtiirmelatipok or biodegradablgpalyoierisypiens, e.g. as
d?s% #Q& ?rbghffcﬁc{ﬁ Ala b rh%ge%%mréc d’fo%g,yn%ij§ 1889)Cmay also

azosul Tapyridi ne and cal ¢i neurin
bemseduto presentitee petiveningeadiens faesphthpraiciadministratien-
detail in the follow ng exanples which are not in any

way intended to limt the scope of the invention as
Fotralatidns aitaltir Fenmispior! erepbairimioRd st atien insddediquid or

séll?l? haﬂﬂspﬁ'@biﬁa@%ﬁg‘%mﬁ§ ﬁﬁ*n%t?ﬁ@ﬁ@r’ise@ew‘ sﬁrﬂént&"m.@f

nown ose skil I n he art
oslymvvﬁégt gr WHiERS- Ieocrrb@nhasonéfsur-bnam%ﬁms %V“?'HF’ OéPaﬁﬁﬂSe or

SQ|%tIBF\§ BﬁE@:ﬂ)éﬂ@ioﬂg sLBS a BRssl B8 pRRRIchE F8NbEHASIMIC treatment

1 ned bel ow 25 together with nmethods known in the
wnr@fe@pmmwa&wamw BI¥APYEXYiN- or vari ati ons
t hereof as appreciated by those skilled in the art.
Preferred methods include, but are not limte

Fontrpical adaynisEatien| the.commoupd ¢ foramya &HB%%W?BE‘M begpyesent
in Bn SPAO(RR 0P FrRPP O todd Bty Whight 8AERIEEMpPoHitidr tstth ak9.1%

nglo edoand suitable for the transfor tlons(ggég £ th
tepPREt &Ry %o, Autdnay glsprhe RIGRRMHADAD BEY 7k 3p of the
cb@lpB¥itioh! is to be understood that all proposed

reaction conditions, including choice of solvent,
reacti on atnosphere, reaction tenperature, duratlon of

ex nent ocedu re chasen t

SR FER B 15 o S SRR ARk s
pedpalird ded s@radifbsmulatiogsiszell abypeocrselsand aeaniserst Bach

art. Not _al] conpaunds_.fall in Y I : n
L R R R Y
eBCTE.BKBAORE0ARDET. Rhbdew fidsi ))magemiﬁ#bhsi‘flarequ@eld@rj New
YEQ')&; éern%arm‘é Lﬂl‘c’cs,dgts%{i!,*{?g: B§HQQ’ :gr?dSE.rT'.?{th'oggsc’(Eds.), page
618-619 and 718-721, Marcel Dekker, New York and _Encyclopedia of
Pharmaceutical Technology, vol. 10, J. Swarbrick and J.C. Boylan (Eds), page
191-221, Marcel Dekker, New York.

In addition to the aforementioned ingredients, the formulations of a compound
of formula I may include one or more additional ingredients such as diluents,

buffers, flavouring agents, colourant, surface active agents, thickeners,
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to the substituents which are conpatible with the
reaction conditions will be readily apparent to one
wokioslied7s n the art and alternative nethods capCctBK2008/000080

used. 5 Starting materials agg either known conpounds
whi ch are commercially available, or they may be
prepared by routine synthetic nethods well known to a
pPesesitivek) &lgethdthylt iyelraxytbenzbateomghatimglsntfoxidents),

nt.i any internmedi ate may be purified

P"f” S'Efé’aﬁjl?? sﬁggﬁaeykgndard net hods wel | known to a

synthetic organi st chemst, 10 e.g. nethods descri bed

V\élmt'?\%rsell ES'IP’% ?ﬁ%—%ﬁh{o\é agqb angértgufe‘é g&ﬁgnf{r% Bf sal?g \nltﬁ%harmaceu—

tncaltmmoepeddley nan-dokialakies ocnrbashsgyprefmmdmlqgragpaoremswce easily

%JII Ifo ab%yor}t Fﬁﬁé' @B%&qgﬁ%ﬁlmﬂ%%tﬁﬁég%eﬁgﬂﬁmar and

aBE&BAmeTrmfAN@)rENANPLES 1H nucl ear magnetic

resonance (NVR) spectra were recorded at 300 MHz and
13C NMR spectra at 75.6 MHz. Chem cal shift val ues

ThB phiarmpeayticat eoropesitten Maytadditiangdy icpmetise @ngaitmore other

aEﬁY@E&%{ Eoﬁé%t% Ebﬁ\yé;ﬁ’fgtd ?é(}}eﬁrlht\ﬂest'réfﬁm% nt Bf deﬂnQIQ)ls@afse or

oro uterio or of orm =
cgadigons, -9 13MRqRMRSfrosn dmjamg compigti vapﬁél@gcqﬂlcwds, vitamin D

a%lﬁﬂamlﬁpq?@éléﬁogﬁéﬁleﬁ% IGQQL&LQ‘et(a‘awattlﬁd Fgc%r G

quart ppr oxi mate md poi nt
antaggnisth aJnrﬁicb@l@eaglﬁamgets, sn%fbwltxeath"wsﬁ @df&ﬂ@%%ég%ts COX-

Zbiﬁﬁi%goﬁé @"&ﬁate;r‘iﬁdgﬁmgﬁ{ﬁcﬁ\ szlké/r?d?ﬁasteuﬁ@&o%@ﬁ eth%EQJith gold

rous. Chronatography ‘was performed o
sgitqs,.w'cg@m'ee, serugyohlegetss lowgng E!??é‘tsrsféF'O@Hﬁ #i8¢ salds:

shwla?z%&%aye.ﬁﬁ{e 3R ¥aWindii@shigitdrer Wi se noted. 25 The
| om ng abbrevi ati ons have been used throughout:

DCM di chl oromet hane DMF N, N - Di net hyl f or mami de DVSO
Tﬂéﬁﬂé?%'on%‘%%ib@@ iR Quithefddtill in E‘e@%ﬂoﬁtﬂgyéxaﬁlﬁlﬁbﬁtlﬂncﬂhre

hour L litre LDA |ithiumdiisopropylam
nObBERMOWEY STMPLTFbke b BEGE8RE obthe Mvention as claimed.

METHODS OF PREPARATION

The compounds of the present invention can be prepared in a number of ways
well known to those skilled in the art of synthesis. The compounds of formula I
may for example be prepared using the reactions and techniques outlined below
together with methods known in the art of synthetic organic chemistry, or
variations thereof as appreciated by those skilled in the art. Preferred methods
include, but are not limited to, those described below. The reactions are carried
out in solvents appropriate to the reagents and materials employed and suitable
for the transformations being effected. Also, in the synthetic methods described
below, it is to be understood that all proposed reaction conditions, including
choice of solvent, reaction atmosphere, reaction temperature, duration of
experiment and work-up procedures, are chosen to be conditions of standard for
that reaction, which should be readily recognized by one skilled in the art. Not

all compounds falling into a given class may be compatible with some of the
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Li HVDS | it hi um Hexanet hyl disilazide mmlli M nethyl
MeOH nmet hanol 5 NMR nucl ear magneti c resonance ppt

web@giipivate rt roomtenperature TsCl PCT/DK2008/000080

p-tol uenesul phonyl chloride ,,THE tetrahydrofuran 10 v
vol ume Preparative HPLC/ MS Preparative HPLC M5 was
perfornmed on a D onex APS-systemw th two Shimadzu

r&dtin dohdpionputERSiranich somidef the MWBEDddk Wesorits=Ri. Such restrictions
ectronet er C-18

o3 8% s s auh R aab o Rith, fiE gbE o chepe i, /i ot

ré&dnlﬁ})a@ﬁderﬁ te aheadkilddtinithe aftOarld 8ttérontive naatholds cdnl baevused.

rate = 18 nL/mn; method (10 min): Linear gradient

nmet hod going from10 % B to 100 %B in 6 m nutes and

Stéraing gatatrialkbO&re%itBef & nown @bhgrouddsiwhithesre cbimemercially

f I
o A e B OB RRRS ol BRalt o et oown
aﬁpm!;qﬁ skibéd HPthe/ave Met hod A: Anal ytical HPLC M5 was

3R BB bR TR O e purine
reqm[ﬂ'drmnmg ettandé:cd mebhods2BeliNanewrs t@ ey nthetic kggarlisiochamisgt,

l.ve fof gy c
< o e AL WO MBS lfalfy (9% fo0n
Startieg-matedialspdrersitier kemhodoomunda)conlr_mﬁmlygavadablm or they

Sﬁ %'r@cgb{/ g%r;eg/syé?tﬁ ot OB doé’w%l RovPn @o g‘;{é\"go‘?lsskllled in

aylng a anot h m nut es.
tlmeartod B: Analytical HPLC/ M5 was performed on a system
consisting of a Waters 2795 HPLC, M cronass ZQ nass
spectronmeter, Waters 996 PDA. Colum: Waters XTerra
GENERALFRQGROURESD AREPABABHINS ANPRXANBLE A =

1M, Rleaf kit rrééd?'na%ée PNMR) Q@\D%J %P@ Fec®fded at386b BHZ and 3C
acetonitri formc 2008/ 104175

NMBT s CE0s) b@gm C'z!;naealcs)hsft Velyes r(%,t ig pem) reAyoigdhin the
sPELREH sé18et relativie tBGAter I 38ir8MetiBSiRAL @2l 0DO) or chloroform

(5 = 7.25) or deuteriochloroform (8 = 76.81 for >*C NMR) st_andards. The value
of a multiplet, either defined (doublet (d), triplet (t), quartet (q)) or not (m) at
the approximate mid point is given unless a range is quoted. (bs) indicates a
broad singlet. The organic solvents used were usually anhydrous.
Chromatography was performed on Merck silica gel 60 (0.040 - 0-063 mm). The

solvent ratios indicated refer to v:v unless otherwise noted.

The following abbreviations have been used throughout:

DCM dichloromethane

DMF N,N’-Dimethylformamide
DMSO dimethyl sulfoxide

Et ethyl

EtOAc ethyl acetate

h hour

L litre

LDA lithium diisopropylamide
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from10 % B to 100 % B in 6.0 mnutes and staying at
100 % B for 1 mnute. Ceneral procedure of

woreganats on: 5 The conpounds of the inventi onpCBDKRES/000080

exanpl e be prepared by the fgllowng general nethods:
Compounds of the general fornmula la, wherein Rl, R2,
and R3 are as defined above, can be prepared as
LfHMbeWs: IikAiuR3 HEBarRatHyIdiSkdzide -- | \ QuR 1 O-R
Met hyl AclilrIIOYR \ 0OH0O R RHOOHOOR,000
Ma 22 AN13a A REOR \/~ ORZ HNO 1 A
Mst arting methgii als of fornula [ a are prepared
N@q&ﬁ_rrdl n thSt F\ndard procedures known to chem st
| ed iMSYRDCGrt . 2,3,4-trimethoxy benzoic acid is
l\mﬂectiveiqcleadlmmmthykcmae\deat the 2- and 3-position
|ng BCl ding to Kaisalo et al. 15 Synth.
p&% ‘%@@g‘%g{ 16 645-48. Subsequent reaction of the
rdeprotectredrrctﬂmmmamren neat ketones, enol ethers,
als or with or without
nglfjl tion %Ig‘%ﬁgsﬁpﬁlgg Iaﬂ&z%’ para- toluenesulfonic
THEI d or detretwdrofwird at tenperature from room
yi enperat uy, ‘?‘f*‘ﬁ 180 C using either mcrowave or
Yconventi ona eating, results in the 20 conmpounds 2a.
Reacti on of conmpounds with fornula 2a with Ml (or

%%ENA HEE&@_@; e) in the presence of a suitable

suc CO3 KHCCB or Et3N in a suitable
Psentayative HBUGMSwappErforped one DIipREX APSpistem with two
Sﬁwﬁﬂ?@{@iﬂyf@pﬁehoﬂ?ﬁﬁg @nﬁed'fﬂ%rﬁ{diﬁgggﬂus %s&gg&t%r’ﬁéter.

conmpounds ormul a 3a.
ColvmmkWetsss 0dJepadC-184 150 mm x 19 mm, 5 ym; solventsystem A=

water (0.1 % formic acid) and B = acetonitrile (0.1 % formic acid); flow rate =
18 mL/min; method (10 min): Linear gradient method going from 10 % B to
100 % B in 6 minutes and staying at 100 % B for another 2 minutes. The
fractions were collected based on ion traces of relevant ions and PDA signal
(240-400 nm).

Analytical HPLC/MS
Method A: Analytical HPLC/MS was performed on a Dionex APS-system with a

P680A analytical pump and a Thermo MSQ Plus mass spectrometer. Column:
Waters XTerra C-18, 150 mm x 4.6 mm, 5 pm; solventsystem: A = water (0.1
% formic acid) and B = acetonitrile (0.1 % formic acid); flow rate = 1.0
mL/min; method (10 min): Linear gradient method going from 10 % B to 100 %

B in 6.6 minutes and staying at 100 % B for another 1.5 minutes.

Method B: Analytical HPLC/MS was performed on a system consisting of a
Waters 2795 HPLC, Micromass ZQ mass spectrometer, Waters 996 PDA.
Column: Waters XTerra C-18, 50 mm x 3.0 mm, 5 ym; solventsystem: A =
water:acetonitrile 95:5 (0.05 % formic acid) and B = acetonitrile (0.05 % formic
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The ester 3a may al so be prepared by cl assi cal
esterification nmethods using the alcohol and a
wouemsabliesaci d e. g. H2SO4. Conpounds of the foronb&2008/000080
(X=CH2) were obtained by congensation of the 5
generated nethyl ester with lithio carbanions
generated from A-Methyl, wherein A is defined as
adlels;cﬂé\bealteabave migminametihdda(d miladéeas grédiast merhask going
fr%'@H g Foeg(@ ?/l% r&%qﬁkﬁ% ?Pbg%gtan%l%%ghﬁa IH%OG‘% Bfor 1 minute.
Alternatively to the lithio carbanions a grlgnard
dggé‘%‘?;%dmr@g; E’L@g%tl ohQ Conpounds of the formula la
reacti on of conpounds wth
Thaeofmpoomis ol theninventia®Ocin) r exadipfe be pFenaged by ghe following
.vent such as DCM or toluene with or
93”%%?513%*&% Al ytic anpunt of DMF at tenperatures from
OC to 70C to afford the corresponding acid chloride.
%ﬁngyapm@%%(%}a%rﬂwnﬁl 5vﬁ1%|réfﬁrﬂ Rn HRCRCare as defined
Subsequent - co sation o e genera ‘ed acid chlori de
appYeh Canlh&@’@éﬁfe&lrﬁsofrﬁ?ﬁPWQener ated by addition a
sui tabl e base, such as NaH, LDA or LiHMDS in a
sui tabl e sol vent such as THE at tenperatures from
mjhus 78C to fyoom tenperat itre to A NH2, erein Ais

Pbed above }f:p%tfwm

eral” f : , R2,

arld R3 are asjdefined ahove, can be prepared as
q'RAl R3 R2 R3 | OH OH 3b
~B1 Methyl-A% Rt AP OH 0 2 0 OOOH CBOMe COOMVe A

b 2b 4b R3 OsR1 R3 O A-NH2 0 R2

O, R,
Xe

(o] 2

Hl]l [o]
A

Starting materials of formula 1a are prepared according to standard procedures
known to chemist skilled in the art. 2,3,4-trimethoxy benzoic acid is selectively
di-demethylated at the 2- and 3-position using BCl; according to Kaisalo et al.
Synth. Commun, (1986), 16, 645-48.

Subsequent reaction of the deprotected compound in neat ketones, enol ethers,
ketals or a mixture of these with or without additional catalysts such as para-
toluenesulfonic acid or a lewis acid at temperature from room temperature to
180 °C using either microwave or conventional heating, results in the

compounds 2a.

Reaction of compounds with formula 2a with Mel (or dimethyl sulphate) in the
presence of a suitable base, such as K,CO; KHCO; or Et;N in a suitable solvent
such as DMF, acetone, THF or DCM at temperatures from room temperature to

100°C give compounds of the formula 3a.



RLHNO 02 ACOOH 7b WO 2008/104175
PCT/ DK2008/ 000080 25 Esterification of |b using
wet@sdesids procedures, e.g. MeOH and H2SO4 r esub¢EDKR008/000080
the ester 2b. Alkylation of b using 3b (X= Br, I,
Ols) in the presence of a suitable base, such as
K2CO3 in a suitable solvent such as DVSO at
Therperdaimas disoome praparedbby elgssicalt esteriftcatibf ktdode using the
ounds the fornu 4b. Conpounds of the formula
CB%‘%’@E?”%‘?‘% B'Eteaghgiais / condensation of the
generated nethyl ester with lithio carbani ons
enerated. fro h '
HRESAER MRty WacH I s Qpsdintd b0 EhhaERaRn of the
5 genétsBS methyd estartwith Bthémtarbatioss genematdHfoat A-Methyl, wherein
[ S 0, e
AdF BB H Bsr b8 AR (s shilahatc sURPLISA W €irmos in
arsaitgkletsoirept Isech as &tF aEsemperdtyrasdrgminginusi/8§Cse aperar d
n ) B
Bk BOpEEG (B HG calarRRAE BATNAD Eph ) Be
used.boxylic acid chloride 15 and subsequent ly reacted
with reacted with nitrogen-anions (generated fromA
NH2) as described for the synthesis of la (X=NH
Cprmppands pHhelformuielahGigN) wer obtginedgy reaction of compounds
VJ} tﬂ'h@rf%m\ﬁ’lasfa ’&vﬂ[’u(:kc%c né@ég%cﬂc@s i f'sw{é’dl'a s&Véﬁ‘tn;uc‘ﬂ\ as

car oxy I C acCl onpoun
D&k petpliene with 2r sutdiony G@t@wm@fﬁ@f'ﬁ@(ﬂ%ﬁ zbr%na%iaalres from

06§t94'09c t3 AffBr dTFFRe' éorF&poﬁdﬁg@cW%ﬂ%‘kﬁf rﬁi&@%pgﬁtwrﬁﬁhe

for three day

15 swwemtofacheﬁﬁeb%ﬁqyﬁet é?’l*ﬁﬁ"sa'é%ﬂ! at Bﬂe(mrﬂt@)i %Pscfaaa% with
nﬁ%e‘hhaﬁwlons, generated by addition a suitable base, such as NaH, LDA or

LiHMDS in a suitable solvent such as THF at temperatures from minus 78°C to

10

room temperature to A-NH,, wherein A is defined as described above, are
performed.

20
Compounds of the general formular Ib, wherein Ry, R;, and R; are as defined

above, can be prepared as follows:

X X
R3 R3 R1™ "R2 R3
OH OH 3b O— R1 MethylA
—_— —_—
OH OH o— R2
COOH COOMe COOMe
1b 2b 4b

|

o EE( X

o~ R2

COOH
7b



25 organi c phase was extracted with saturated aqueous

NaHCO3 (2 x 50 nL). The aqueous phase was washed with

web@@/10847%x 40 nl), acidified to pH =1 with  PCT/DK2008/000080

concentrated HCl and extractgd wi th dichl oronet hane (2

X 50 nmL). The organic phase was dried over MgSH.

Evapor ati on under reduced pressure afforded traces of
E2tedifidatiyrtl bO 1 b -ubimesthndardanacedures; i elg aMe0y and H,SAN results in
tr‘?'é)()?t/el 4175 PCT/ DK2008/ 000080 26 7-nmethoxy-2",3 ",5

"€ 85t &Pr ahydr o- spi r o[ 1, 3- benzodi oxol e- 2, 4' - (4H) - pyr an
A]ky4atiomadsszb()abing 311:'()0— B, BOTE) i1486 prek@aGcdbRa SDiVEIDE Hase,

164. 9

sigba e 2 siptebiS st shop 5 Hmdp, & emberglfeg trom room
5 témnatalnmaeytoﬁzq% g'lyécompounds of the formula 4b.

"6 -t " i QX L4 - -
Capbeif SRR DDA IR st b it v
gAnenasqrt meitioyl estertwueh thid earbanioinh @epetated grom B-Metdtyl, wherein

1 -2, . .
A é% ﬁéﬁ’ggg 'leiF% oge Q?gg%gggg@@s§7&éc’h %s Il%A r%t%ll_sw,ms in
aPGH@GBIe {avess sych 26 T@meew\pamucﬁsmmyhinyg|7|c&‘i§tte reamss

10 t%ﬂﬂﬁpﬂa@u% MHatlv@ \ﬁt‘bﬁ}%@qﬁ io{@fbdHidns/& rléhérrdr l%‘ggéﬁdt r'htgg'B‘e

erature tor t efore I't was évaporafe
uded.ness under reduced pressure. Ethyl acetate (100 nl)
was added. The organic phase was washed with 0.5 M
aqueous NaOH (6 x 30 nmL) and 15 evaporated to dryness
Eammydedm%els'pgéﬁmﬂaéd conditiens (RCigie B hasicigsexpected to result

E‘a?rB!»‘( & dd 9bC (fQEQH‘HeW%&Z@ t&tde cAlbbRHicON&d chloride

and evapor af e ness under reduced
15 ap égbwengvaﬁa%tﬁa wg§h mategéwt%avtmﬁ@ncmieﬁ%{we&ﬁw from A-

N2h AlsARd B dbdr tﬁé @W\@\Q&)ﬁ of Ia {(RB=NH® ",

-tetrahydro spiro[ 1, 3- benzodloxole-
-(4H) - pyran] - 4 car boxylate (1.87 g, 79% . 13C NMWR
p(- toon B: 164 9 149.1, 20 147.2, 135.2, 124 0, 117.5,
2, 56.4, 51.8, 35.9. St an cz
7p‘?"6'€§'@dm7e Q\ 5Ex6dnfﬂtéahydro spiro[1,3-benzodioxole- 2 4 4H)-pyran]-4-

20 carblokyfe BtigREOhpOYd Qon)e 4-yl)-1-(7-nmethoxy-2 ",3 ",5
", 6 tetrahydro-spi ro

0

COOH

A suspension of 2,3-dihydroxy-4-methoxybenzoic acid (6.04 g, 32.8 mmol) in
5,6-dihydro-4-methoxy-2H-pyran (20 mL, 152 mmol) was kept at 140 °C for
three days. At room temperature ethyl acetate (200 mL) was added and the

25 organic phase was extracted with saturated aqueous NaHCO; (2 x 50 mL). The
aqueous phase was washed with Et,0 (2 x 40 mL), acidified to pH = 1 with
concentrated HCI and extracted with dichloromethane (2 x 50 mL). The organic
phase was dried over MgSQ,. Evaporation under reduced pressure afforded

traces of 2,3-dihydroxy-4-methoxybenzoic acid along with
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25 benzodi oxol e- 2, 4' - (4H) - pyran] - 4-yl ) et hanone
(compound 101) WD 2008/ 104175 PCT/ DK2008/ 000080 27
WSR3 0 0 Cl Cl N A solution of nethyl pCT/DK2008/000080
7-met hoxy-2 ",3 ",5 26
",6"-tetrahydro-spiro[ 1, 3-benzodi oxol e-
,4' - (4H) - pyran] - 4- car boxyl ate (1.80 g, 6.42 mvol) and
73metitbxyh2 0806;%4- i -tetramearo{spirépl,§; be&z@@iormlel-a 4i f(4H)-pyran]-4-

SRR BT e B SORSP o frdlaaafal el Gaas
126t 7, ahydo of a. 4n1¢6L8, 84 ™, 561H.35.3mol ) was added and
the reaction mxture was allowed to reach room

tenperature overni ght. Saturated aqueous NH4CI (70 nlL)
Pregaradgied: The aqueous phase was extract ed with

I Xel T. : anio
e R S E g
pamh]i@cempwam é@mmptmdyiﬂﬁs under reduced pressure.
Standard silica gel gghamm chromatography fol |l owed by
recrystalization from i sopropanol afforded 2-(3,5-

di chl oropyri di ne- 4- yts 7 oxy-2 ',3",5
", 6" -tetrahydro-spi
benzodi oxol e- 2, 4' - (4

o)
-4/yl ) et hanone (1.90 g,
71% . 13C NVR (DVMSO) [ b 139.1, 148.2, 147.7, 147.0,
141.2, 134.5, 132.8, d@éme, 118.0, 113.0, 107.8, 15
64.4, 56.3, 43.5, 35.2. Exanple 2:
ANSL(S®¢65iDh ohthe opyeiZdmethaxyy? § 37, 57eb hdstyattydrosspirobl 3, 6

' [0
LRI S ORIl 8Pl e oo B el (10
(ZCEZ)Q (Neo ono)) apdHiimethytisujphate 01 58 nalal6:F remiobrin gsetone

(62 BlwaslstirrddRE dooi terfpERt@leYiol tws TR befdte N s evaporated

to dryness under reduced pressure. Ethyl acetate (100 mL) was added. The
organic phase was washed with 0.5 M aqueous NaOH (6 x 30 mL) and
evaporated to dryness under reduced pressure. The crude product was
redissolved in dichloromethane (75 mL), dried over MgSO, and evaporated to
dryness under reduced pressure. Standard silica gel column chromategraphy
afforded methyl 7-methoxy-2",3",5,6 " -tetrahydro-spiro[1,3-benzodioxole-

2,4 -(4H)-pyran]-4-carboxylate (1.87 g, 79%). *C NMR (CDCl;) 5 164.9, 149.1,
147.2, 135.2, 124.0, 117.5, 107.1, 106.5, 65.2, 56.4, 51.8, 35.9.

Standard procedure A:

Example 1:
2-(3,5-Dichloropyridine-4-yl)-1-(7-methoxy-2",3°,5°,6 " -tetrahydro-spiro[1,3-
benzodioxole-2,4 “-(4H)-pyran]-4-yl)ethanone (compound 101)
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di met hyl f ormam de was added to a suspensi on of
7-nmethoxy-2 ",3 ",5 ", 6 "-

w0 edosabmids o- spirof 1, 3- benzodi oxol e- 2, 4" - (4H) - pReENK2608000080

arboxylic acid (48 ng, 0.18-smol) in dichloronethane
(2 m). After stirring for one hour at room WD

2008/ 104175 ‘PCT/ DK2008/ 000080 28 tenperature, the
sol vent was renove®™under reduced pressure and the
crude acid chlorj edi ssol ved in

t et rahydrofuran ( X A Suspensi on of 3, 5-

di chl oropyridin-4-dmne (67 ng, 0.40 nmmol) and NaH (a
60% di spersion in pneral oil, 16 ng, 0.40 mol) in
t et r ahydr of ur ) was stirred for three 5 hours
at room tenperatlur¢ before it was added dropw se at
room tenperaturento the tetrahydrofuran sol ution

AR e GO JRT B Ghre  mier S AT

TP gt dbspmodiocole
214 % (4 e pyvas ] di-tarbedylatd (1.8@igetMa mendikand 305-dichlanet-picoline
. h :

(198,87 2838 rymBITE Sef R BRIRE 8 Bl gt R R BB
salntio 8o fithiamnells ttomethydsilhessde indetratyd cafetbnp (13 umlg . 19.3

St andar d i fi i 0N -

T B P Bl PR LIS Greacy room
témpetatareyaireonigpt.regtdraBed aqueous NH4Cl (70 mL) was added. The

, ipsl (A Ry T ) _
HERFR Ui o s MO oGRS LB AE A combinee
otgkhnid phds®4wds wasledswithagatsr (S0181L2, drigBoger Mg906and

. I : -
Sty legnds AT e, Srverd pjcs g6l oy
chragnatographg followed by mwyﬂgliz%}gnrf@qm isopropanol afforded 2-(3,5-

I 0X0l en A, 47 - =Py o El + 4 _
diREBEAA AL G By T B e SRtph AR S,
beoradioxphe-@s4 -(4H)-pyran]-4-yl)ethanone (1.90 g, 71%). ~“C NMR (DMSO)
578931, 5148.811 85 9DY Y b, N81%%, W3k {32 8P1 1Py 128.03 1130, 4078,
64.4, 56.3, 43.5, 35.2.

Example 2:
N-(3,5-Dichloropyridine-4-yl)-7-methoxy-2 *,3",5°,6 "-tetrahydro-spiro[1,3-ben-
zodioxole-2,4 "-(4H)-pyran]-4-carboxamide (compound 102)

Oxaly! chloride (92 pL, 1.1 mmol) and a catalytic amount of N,N-
dimethylformamide was added to a suspension of 7-methoxy-2",3",5,6"-
tetrahydro-spiro[1,3-benzodioxole-2,4 “-(4H)-pyran]-4-carboxylic acid (48 mg,
0.18 mmol) in dichloromethane (2 mL). After stirring for one hour at room
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t et rahydro-spiro[ 1, 3- benzodi oxol e-2, 4

-(4H) - pyran] - 4-yl ) et hanone (41 ng, 0.99 mmol) in
wolb@Bhenesret hane (0.5 nL) was added 30% H202 (261/bK2@8000080

met hyl tri oxorhenium(VI1) (3 y@). The m xture was

stirred at roomtenperature 25 overnight, added M02

(3 ng) and was stirred for another hour. Water (10 nlL)
tavapemtiheg tiaen solv et wag ssooisvgrharsderwadueedt prassurd andtthe crude

AT b e D A e 5

dichtbeop yridinigle dminee€&Umg, 0StGmuae!)l akPINGHo(a W%odispemlon in

ALY 7S, SRS U AR P R0 9B00RRE o Fee

h()MfH)t; roBiin ter@ped8turaibeforput way addrg dmpyos)@/aprqg@alt%mpgwture

e AR, i PR 00050 oA (0 hoving
sOited aveulight ateohy tenmetrhbfrgrthar@ac(c@m nzuxn:Lre viaged Ihq*f@qi )~ ith
dgéaggp&hér gsei mgsa&'tﬁ@%aorﬁe @wqgﬁéoew.tﬁ s Magueous

nmet ha was refl uxed
N@@é* a0 MHoThelmganio nmﬁ%mameﬁcovnad@q@r@oemorated to
t 4 WE;I{;HBF Om.ﬁoggﬁgs@u?@%@ﬁm%m FRifhaneh affefed N-(3,5-

rmate was renoved by distillation
qumsmfbm'é yhrenstheyy-2 B3 thef deahydrarsrir [Lidder

b(eﬁ%b‘iﬁ%lé”ze 5 ﬁ) B{:.faﬂljdﬁéar%&%%d(ﬁ m51 %é%’)e”@:f NMR (DMSO)

t et r ahydr of hen- 3- one

5t3e€t0r&,h%ﬁ 8- 34@5 difey H6>1y1t rﬂﬁﬁ‘ph 0(59 %Zé 1895 1085¢ 107.6,
MR VB CGef) o5 113. 01, 50.11, 36.90, 36.11, 15 27.72.
Preparat|on 4: 7-Methoxy-4 ",5 di

hydr o- spi ro[ 1, 3- benzodi oxol e- 2,3 '-(2H) -t hi ophen] - 4-

EQg.rL,kéQg(yl ic acid (conpound 504 S Oj) O 20 COH

-t ol uenesul foni c d (54
2r (RS 1Richlgras1 gyxido- pel%lne 4- yl)pg(7 metﬁoxy 2I )3 V\?S Gaddtrahygro-
spiro[1,3-benzodioxole-2,4 "-(4H)-pyran]-4-yl)ethanone (compound 103)

OMe

To a solution of 2-(3,5-dichloropyridine-4-yl)-1-(7-methoxy-2,3",5",6 " -
tetrahydro-spiro[1,3-benzodioxole-2,4 "-(4H)-pyran]-4-yl)ethanone (41 mg,
0.99 mmol) in dichloromethane (0.5 mL) was added 30% H,0, (25 plL) and
methyltrioxorhenium(VII) (3 mg). The mixture was stirred at room temperature
overnight, added MnO, (3 mg) and was stirred for another hour. Water (10 mL)
was added and the aqueous phase was extracted with dichloromethane (3 x 10
mL). The combined organic phase was dried over MgSO,4 and evaporated to

dryness under reduced pressure. Standard HPLC purification afforded compound
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t et rahydr o- 3, 3- di net hoxyt hi ophen ("9.8 g, 66 mmvol) and
tetra hydrothi ophen- 3-one ("'0.67 g, 6.6 mmol ). The

w®bdoshedihs was heated to 145 OC and approxi mat B¢ yDERD@S/000080

equi val ent of nethanol (2.7 j¢, 67 nmol) was destilled
off. 25 The tenperature was | owered and distillation
under reduced pressure afforded 7.04 g of an oil to

108i @"'mg, 39%)hyCM YMETHED [B)X Y426, 1aa28. 1 (MII8),0RT = 2.98

dded. The suspensi on was exposed to
”?W«:P‘ér\k%{w‘)ﬁegﬁﬁﬂg (180 0C, WD 2008/ 104175
PCT/ DK2008/ 000080 30 one hour) in a sealed reaction

pyESS llo. iltration and subsequent standard HPLC
—Eﬁ@ﬁi%é%gfon af f orded conmpound 504 (164 ny, 119%.
Tetea Meiro NET HD eB)oxytibghen @omptuMd1503)RT = 2. 79 mi n;
purlty (W) = 100%5 Preparation 5: Met hyI 7- met hoxy- 4
,5 " -di hydro/spl ro[ 1, 3- benzodi oxol e-2,3 '
(ZFD t hi ophe®.- /Z=gar boxyl at e (conpound 505) Owve S \
Oj) O CoOwe uspensi on of
7- met hoxy-4",8) - ydro-spiro[ 1, 3- benzodi oxol e- 2, 3" - (2
H - 10 thi ophe\n] 4-carboxylic acid (161 ng, 0.600
mol ), K2CC8 (166 g, 1.20 mmpl) and_di net hyl sul phate
APt of S MRS OPRET STt ST SiEnalbmed¥ 50 G
oPcHSfd?ﬁngbé (214 rﬁ@of@é RIS ahd! 'bgraW?élﬁénéslﬂﬁ‘ome)acvéﬁﬁoﬁgﬁ’ﬁﬂ'ate

he aqueous hase was extracted

(%R;mgatOeZ? pnpol) én ﬁﬂ) methanohfZaAile vmfars?é'um% foroqnee'aplﬁvghen

1Wﬁ%eﬁﬁﬂoﬁé’ﬂ99%t®d36 %Ldﬁmﬁﬁném%% ddRdy Ged excess of
pressure. Standard HPLC purification afford

rr&sm gadsgmethv qfﬂwfqrmte waq R vedsy @ft"tﬁtwn4®tmeapher'c
pﬂéﬂ);ureﬁ Eﬁ'tlﬁ& d|§ﬂ‘ﬂatlo?a Lﬂﬂdeé $ed utell ,préssife éﬁ‘ord'ﬂd)affd’rdéf@a

ra FOthIO :Hé?\ '3- ne ~0<67 2|_9/o and tetrg}\ddro :g_%
"E&taﬁ%p fe& hzg phen-3-oné ( g, 7%) y

d@nétﬁo)'éytaidﬂhbﬁr(%yg Fdsﬂ%)4”rc| NMR-(féoreshaxy1450.11, 36.90, 36.11,
i hydro-spiro[1l, 3-benzo- dioxole-2,3 '-(ZFD

V iophen ] -4-yl)etha none (conpound 104) W O CS

Preparation 4:
7-Methoxy-4*,5 " -dihydro-spiro[1,3-benzodioxole-2,3 "-(2H)-thiophen]-4-

carboxylic acid (compound 504)

OMe
XS
0]

COOH

P-toluenesulfonic acid (54 mg, 0.28 mmol) was added to the mixture of
tetrahydro-3,3-dimethoxythiophen (~9.8 g, 66 mmol) and tetrahydrothiophen-
3-one (~0.67 g, 6.6 mmol). The oil bath was heated to 145 °C and
approximately one equivalent of methanol (2.7 mL, 67 mmol) was destilled off.
The temperature was lowered and distillation under reduced pressure afforded
7.04 g of an oil to which 2,3-dihydroxy-4-methoxybenzoic acid (1.00 g, 5.43

mmol) was added. The suspension was exposed to microwave heating (180 °C,
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0 C C NAsolution of nethyl
7- met hoxy-4",5" -di hydro-spiro[ 1, 3- benzodi oxol e- 2, 3" -

wa 20d8a0hirophen] - 4- car boxyl ate (24 ng, 85 nol) BPOTDK2008/000080

3, 5-dichloro-4-picoline (21 325 nyg, 0.13 nmol) in
tetrahydrofuran (1 nL) was cooled to 0 C A1.0 M
sol ution WD 2008/ 104175 PCT/ DK2008/ 000080 31 of

ohé muwhka sddied reichivh sieksdl) ANiatRni ahd aibsafyshtatamdard HPLC

PhIREREIo0 HEUST Fomealed SPa A Ben féﬂﬁp@?@fﬁ’éﬁ)“w B): (m/z)

268y eX(Mi- gHtRT Sad.no ahiagl paatieans) NHHCR, (10 L) was added.
The aqueous phase was extracted w th dichl oronet hane
(3 x 10 nL). The conbi ned organi c phase 5 was washed

Prdpalati@t 8f (20 L), dried over I\/gSO4 and evaporated to
dr s under ., red d
o et e BRI oRRLL2oe SRl 5 oomen-

43 oxyle (SbiRpoDMBGD5P 189. 02, 148 09, 147.51, 147.05,
140. 98, 134. 48£§&§2 69, 127.57, 122.31, 112.81,

107. 81, 56.35 6, 37.54, 36.54, 25.70. 10
Preparation 6: Acety! -4, 4- di met hoxy- pi peri di ne
(conpound 506) O N/~ A sol uti on of
1-acetyl - 4- pi perigdo & g, 121 mmol), trinmethyl
orthoformate 137(2674 nL 241 mmol ) and

par a-t ol uenesul f 9\a0|d nonohydrate (80 ny, 0.42

mol ) in dry nethan (34 nL) was refluxed for one
Ahqugpensibenf 1- rﬁetMoﬂmtlhaﬂddillwdhbr@dbo(lo3@nntdioﬂolé2 Be(RH)-

and e ss of and haf.or
CSBPREHISE S E ALRTH 100 DT R GRS 8p mmon
ahdrdirhethy! sulphatel (z?t4| jin memoledmaeetope €3 solr)ewas keptdatdb0 °C
af f or 1-ac 4- di 0..pl j I
ot it insep i YR LIS il BRI RE i docecds
pbabe wadi eQ&aétsed v@HI_) ethly) @Cetatel (BR 20nMLRH)he drgéic-phasgvas
dﬁl%@é{% Ng%b%%%ﬁ%%ag{;?aa%dym ryime Pﬂg&r r_educed Pressure Standard
HPLG muoifinetig0@fforded compound 505 (24 mg, 14%) 1H NMR (CDCl5) & 7.44
(d, 1H), 6.56 (d, 1H), 3.94 (s, 3H), 3.88 (s, 3H), 3.32 (d, 1H), 3.24 (d, 1H),
3.05 (t, 2H), 2.49 (td, 2H).

Example 4.
2-(3,5-Dichloropyridine-4-yl)-1-(7-methoxy-4 *,5 " -dihydro-spiro[1,3-benzo-

dioxole-2,3 " -(2H)-thiophen]-4-yl)ethanone (compound 104)
OMe

X3
(o]

o}
Cl Cl

=
|

N
A solution of methyl 7-methoxy-4’,5 " -dihydro-spiro[1,3-benzodioxole-2,3 " -
(2H)-thiophen]-4-carboxylate (24 mg, 85 pmol) and 3,5-dichloro-4-picoline (21

mg, 0.13 mmol) in tetrahydrofuran (1 mL) was cooled to 0 °C. A 1.0 M solution
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O OCN 25 To 1-acetyl -4, 4-di net hoxy- pi peridine (20.2

g, 108 nmmol) was added para- tol uenesul fonic acid
wonshydrate (80 ng, 0.42 mmmol ). The ni xture VBST/bR268D00080

to 160 OC and approxi mately $ne equi val ent of mnethanol

(4.38 nL, 108 nmol) was destilled off. The

tenperature was | owered and distillation under reduced

omrﬁmaaﬁé(mméﬂnmw)mm@m @0G0§0rof3@np(e26 mnle a26 orrdeld was

a%ngi )étgﬁ aﬁe reacti o‘rrj}cn%lx%re Was Q|0'Wedr}%)%aglj1 p&frh %Ru%enca%wﬁé g,
ol eadgtity Saturated, fgueeus MGl G-04mik Was agdpg r Thik agugals. thase

V\%s8e§(%r('()§ teéﬁt#’@%g_w%%%% {’tst %B@ﬂ)%‘%&é&@m&h&d o%a%)c phase
a3, Widihee 34 Bated-(201A0Mdtiel, & ep NgB M 3hrchevapomted ta dosess
u%gll_pétduFéd EF@%@E@?%@%&SJZ %ﬁftﬂ'ﬂ?ﬁﬂpl S(fefﬂdc?d t e tltle coeround
(x¥Img;, wlo)i B¢ o MO0 63)8@2,0148.0N GC@G—ﬂ41@5A140 98,
1%‘4%)8“ 61%2059 %)23 &h Wﬁ’fyfﬁ; ngiIWX €67 8i5C 43 %igd 3(71542%6 54,

- acetyl oxy- pi peri dine (1.
2é7076m’ml) and 1-acetyl-1, 2, 3, 6-
t et rahydr o- 4- net hoxy-pyridine (14.2 g, 91.5 mml) was
exposed to mcrowave heating (180 C, one hour) in a
Psepdration 6acti on vessel . Filtration and subsequent

1SA?e;tg|§/§% {@eﬁg&v -bip eF.a ol%fpt)?ﬁ?%@ gggpgu?mg)s (Rg. 54

2.27 mn; purif y (U\/) = 95% Prepar ation 9: Methyl
7- met hoxy sSpi enz&jl oxol e-2, 4" -pi peridi ne]-4-ca
rboxyl at e (co und ~ O NH

A solution of 1-acetyl-4-piperidone (17.0 g, 121 mmol), trimethyl orthoformate
(26.4 mL, 241 mmol) and para-toluenesulfonic acid monohydrate (80 mg, 0.42
mmol) in dry methanol (34 mL) was refluxed for one hour. Then 1.0 M
methanolic NaOMe (0.42 mL, 0.42 mmol) and excess of methanol and trimethyl
orthoformate were removed by distillation (atmospheric pressure). Further
distillation under reduced pressure afforded afforded 1-acetyl-4,4-dimethoxy-
piperidine (20.2 g, 89%) 'H NMR (DMSO) & 3.45 - 3.32 (m, 4H), 3.10 (s, 6H),
1.99 (s, 3H), 1.72 - 1.62 (m, 2H), 1.61 - 1.52 (m, 2H).

Preparation 7:

1-Acetyl-1,2,3,6-tetrahydro-4-methoxy-pyridine (compound 507)

O

To 1-acetyl-4,4-dimethoxy-piperidine (20.2 g, 108 mmol) was added para-
toluenesulfonic acid monohydrate (80 mg, 0.42 mmol). The mixture was heated
to 160 °C and approximately one equivalent of methanol (4.38 mL, 108 mmol)

was destilled off. The temperature was lowered and distillation under reduced
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0 20 COOwve A sol ution of

7-met hoxy-1' -acetyl -spiro[ 1, 3- benzodi oxol e- 2, 4' - pi peri
wolbowehe#ss car boxylic acid (143 ng, 0.467 mmol)prenpkkéo®ihooso

(224 ng, 9.34 mmol) in water3z (3 nL) and MeCH (3 nl)

was heated to 75 C for five hours. At room

tenperature the m xture was neutralized with 2M HCI

paerd;ueev aﬁon'detjenjntnuobf yghesceBt-dhdénetrodyaiperjties §Lded, 7%)

PPy Rt A are gy S Aty B R by (u

(D%CQ QMGB) 4R EMWHR0080 }OBLBBKHPCZH)DKMSIMOM 2H333.49

1 mn, ,\puridy 2 ni

13§§|\9Imrf; a%o é z(kg)(?‘s ﬁg—'ﬁ’é 0 (ﬁg{%l{ gzr/gﬁu 9% (H] 3H).

water (20 m-) was added. The aqueous phase was

P@;Egg X"'sth Et20 (10 nlL), nade basic by addition of
extracted with dichl oronet hane 83 x 10

7aMethokivel orgetyi-epiptid st bapzedipiotet 26t epiPRESDE | hganboxylic acid

under reduced pressure afforded nethyl
($¥ﬁ8?wgi§8§%|ro[l 3-
benzodi oxol e- 2, £&Mpi peri di ne] - 4- carboxyl ate (75 ny,

579 . 1H NVR (DMSO) 731(—%H) 6.72 (d, 1H),

3.87 (s, 3H), H \ 2. - 2.77 (m 4H), 1.94
- 1.83 (m 4H l e (35D|chloropyr|d|
ne-4-yl)-1-(7- mehioxX¥ spi+o][ benzodi oxol e- 2, 4 -
pi peri di ne] -4-yl ) et hanone (conpound 105) Owe O)( NH
o 0 O a NAGBPHion of nethyl
0 [ i gi

A g%ﬁf% %943 gg&&m? 4bﬁ-geé@8h@?é§%£&c§c‘é ALP£G! Higrehntbila-
a’s’emmﬁdhroemoxymlmldlm(( 83, r?g6 nnmnt) amgol -pcetyh 1,2,3,6-

téﬁ% ﬁ?{ﬂ gﬁéﬂﬁ@ﬂh f)iﬂéng‘( ﬂo‘)%%a%pde%ela rt]:Q n'm:rowave
Neet'nalﬁw@ 8Euprsmhoer) o armeam@ '@@CWV§SS\%§'|§'@§QH afflpubsequent

swraar&@rpttgmnﬁkéw firdfed abheeddisod RS 4, 988h). LC/MS

enperature overn
(METHOD B): (m/z) 308. 2 (MH+); RT = 2.27 min; purity (UV) = 95%.

Preparation 9:

Methyl 7-methoxy-spiro[1,3-benzodioxole-2,4 " -piperidine]-4-carboxylate

()
X
(@)

COOMe

(compound 509)
OMe

A solution of 7-methoxy-1 "-acetyl-spiro[1,3-benzodioxole-2,4 " -piperidine]-4-
carboxylic acid (143 mg, 0.467 mmol) and LiOH (224 mg, 9.34 mmol) in water
(3 mL) and MeOH (3 mL) was heated to 75 ©oC for five hours. At room
temperature the mixture was neutralized with 2M HCI and evaporated to dryness
under reduced pressure. The crude 7-methoxy-spiro[1,3-benzodioxole-2,4 -
piperidine]-4-carboxylic acid [LC/MS (METHOD B): (m/z) 266.2 (MH+); RT =



Sat urated aqueous NH4ClI (10 m -) was added. The

aqueous phase was extracted 20 with dichl oronet hane (3
wo2008/10d1ys The conbi ned organi ¢ phase was dri eECTYDER00S/000080

MySO4 and evaporated to drynggs under reduced

pressure. Standard HPLC purification afforded

conpound 105 (58 ng, 53% . 1H NVR (DMSO) b 8.66 (s,

1259 mid; périty (UV36= BaPo]lwvhs refludad overright(im1.2 M) meth&dlic HCI (5

nglf’)g é\%%mi?ﬁn}ae&%u ggﬁﬁqrg’(“zg?mu_ wgs g&dédnTh%@que%u}%h'ase was

washdd wvithi ERO qLopyL), chade Hasid by dddifionetf Nax@O4 and extracted with

B IARR (S AP eSS e sBERG W6 B Ry r oS0 and

5 ex8pdratiod LindePEudK2 Po&Is0 6O 6Farded imetbyk 7 OreNoLy -sPirQr 1, 8-

Cl N A sol utj f, 1
egheiixdle &f Gy sl cartpyiate (25 may £2%): SHiNMR {ONSQ) @
7eBiz (d, T )00l 2(&®, W), 3i.pe(s,dHeB-78 (g, BE)haSone 2(7i0(my4H), 1.94
_Zﬁ.sgo(l ,,4@3 ethylamne (24 L, 171 nol) and nethyl
chl"orof'ormate (10 L, 122 nol) in 5 dichl oronet hane
(200 L) was kept at room tenperature overni ght. Wter
) was added and the aqueous phase extracted
10 é%%ﬂ%gasthlorqnpthane (3 x 500 L). The organic phase
163 5 RickidrapyedinggSoh - Ar(d -methssy Bpiral 1.8-krrizadivxolendér -

: -ed_pl I purification afforded
pg;geqnpkbgﬁeﬂdﬁygéﬁ%@ge%@ﬂﬂ%% Lo NMVR (DVBO) b 8. 65 (s,
2H), 7.39 (d, 1H), 884 (d, 1H), 4.62 (s, 2H), 10 3.91
(s, 3H, 3.80 - 3 , 3.62 (s, 3H), 3.58 -
3.46 (m 2H), 2.1 /Q7/(m 4H). Exanele 7:
2-(3,5-Dichl oropyrijdi ne-4-yl)-1-(7-nmet hoxy-1

" - [ et hyl sul f onyl iro[1, 3-ben- 15 zodi oxol e-2, 4
"-pi peridinepnd A )@t ha none (conmpound 107) OV N S-

A solution of methyl 7-methoxy-spiro[1,3-benzodioxole-2,4 " -piperidine]-4-

15 carboxylate (75 mg, 0.268 mol) and 3,5-dichloro-4-picoline (65 mg, 0.40 mmol)
in tetrahydrofuran (2.5 mL) was cooled to 0 °C. A 1.0 M solution of lithium
bis(trimethylsilyl)amide in tetrahydrofuran (0.80 mL, 0.80 mmol) was added and
the reaction mixture was allowed to reach room temperature overnight.
Saturated aqueous NH,CI (10 mL) was added. The aqueous phase was extracted

20 with dichloromethane (3 x 10 mL). The combined organic phase was dried over
MgSO0, and evaporated to dryness under reduced pressure. Standard HPLC
purification afforded compound 105 (58 mg, 53%). !H NMR (DMSO) & 8.66 (s,
2H), 7.38 - 7.36 (m, 1H), 6.83 - 6.80 (m, 1H), 4.62 (s, 2H), 3.91 (s, 3H), 3.02
-2.91 (m, 4H), 2.12 - 1.93 (m, 4H).

25
Example 6:
2-(3,5-Dichloropyridine-4-yl)-1-(7-methoxy-1"-[methoxycarbonyl}-spiro[1,3-

behzodioxole-2,4 ' -piperidine]-4-yl)ethanone (compound 106)
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GCO OO0 0C A NAsolution of

2-(3,5-dichloropyridine-4-yl)-1-(7-nmethoxy-spiro[l,3-b
wenasrogi7oxol e- 2, 4' - pi peri di ne] - 4-yl) et hanone P& HDKEV0S/000080

24 pnol), triethylamne (24 3L, 171 nol) and nesyl

chloride (10 L, 122 nol) in dichl oronmethane 20 (200 L)

was kept at roomtenperature overnight. Water (500 L)

was added and theo'A‘nueous phase extracted wth

di chl or onet hane ( _%The or gani ¢ phase was

dri ed over MgSH4 lang ed to dryness under
reduced pressure. [Standard HPLC purification afforded
conpound 107 (1.8 15% . 1H WD 2008/ 104175

PCT/ DK2008/ 00@Q80 NVR (DMSO) b 8.66 (s, 2H), 7.45

. 7.38 (m 1H), 8- 6.81 (m 1H), 4.62 (s, 2H).
3.92 (s, 3H), 3.30°- 3.36 (m 4H), 2.98 (s, 3H), 2 29

- 2.11 o le 8: 5 .
s QB ISR o MR INey s 17 MRyl bsbgeos
didxoRd-3,43~ B?@ﬁeﬁh O%owethan&e Pl(pﬁfgl, Qunﬁiwol‘) yﬂuéteiylmm(z4
(corrpoun N A solution
pbf 171 pmol) and methyl chloroformate (10 pL, 122 pmol) in

d?ch SPofti ?ﬁé}jﬂ% Qfo?p%r 'v?alsr\?elpﬁg)( Tﬁi@ﬁp@%tﬂ@%véﬂidhgl Watery500

enzo- anone
nR¥waslafided mndtthy Iaamzm grse exyracted]with mh)orgmtlamq {%x 500

uft hﬁ’f’% o gnl(:]p%age w%%%r@'averwdﬁﬁfﬁﬂ LRABE t6 Q@‘nels)s under

roomtenperature overnlg VWat er
remg:eadmedsuranatanﬂerdatqﬂc_fogerlfmaé@@ affarded cempojnd 106 (2 5 mg,

hI1 r 0 h
4oL ROV ey Das002h) 7 3050, Haiana (haqg 482 e 20,
3r@d (s ett), Bradss e &S (8t AHYa3-§2HPLEHbR-PBicR AP M Ao el -
IW%H);OS (7.2 ng, 65% . 1H

Example 7:
2-(3,5-Dichloropyridine-4-yl)-1-(7-methoxy-1 "-[methylsulfonyl]-spiro[1,3-ben-

zodioxole-2,4 ’-piperidine]-4-yl)ethanone (compound 107)
OMe

o i
X
o o
o}
Cl Cl

A solution of 2-(3,5-dichloropyridine-4-yl)-1-(7-methoxy-spiro[1,3-benzo-
dioxole-2,4 ' -piperidine]-4-yl)ethanone (10 mg, 24 umol), triethylamine (24
pL, 171 umol) and mesyl chloride (10 pL, 122 pmol) in dichloromethane
(200 uL) was kept at room temperature overnight. Water (500 pL) was added
and the aqueous phase extracted with dichloromethane (3 x 500 uL). The
organic phase was dried over MgSO, and evaporated to dryness under reduced
pressure. Standard HPLC purification afforded compound 107 (1.8 mg, 15%). H
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15 NVR (DMBO) 5 8.66 (s, 2H), 7.40 (d, 1H), 6.84 (d,
1H), 4.63 (s, 2H), 3.92 (s, 3H), 3.90 - 3.84 (m 1H),

W®2008/164135 68 (m 1H), 3.64 - 3.58 (m 1H), 3. 5BCF/DK2008/000080

3.49(m 1H), 2. 21- 2. 15(m 1H), Z4515- 2.05 (m 5H), 2.01 -
1.94 (m 1H). 20 Preparation 10:

4, 4- Di et hoxyt et r ahydr o- (4H) -t hi opyran (conpound 510)
NBIRS(DMSQ) 6/8.66 X$,U2H), 0f4 5 et7.a8\ o, AH) A6IBSt -hi6dhly (rani1¥),che2 (s,

o3 inds ) }éﬁé‘gﬁr ) 3351 (ivasdy 2ok %%?3%%&% e By

(67 nmy, 0.35 mmol ) in nethanol (40 nL) was refl uxed
for our. The reaction mixture was cooled to room
—&Wﬁg-gture 1 MNaOwe (0.35 ni, 0.35 mml) WO
22/ ATty AOTEBKI OB/ D00eB0Xy I6 -aeetylashied 1 Shbiersaskaole-
1 r e was renoved b
R U o R
%educed pressure af f or ded
4, 4- di met hoxytetr X;(:/Xl °t hi opyran (20.7 g, 99%.
IH NVR (DVMSO b o 2.56 (m 4H), 1.84 (m
4H). 5 Preparation|11: 7- I\/Ethoxy-2 ",3",5",6
t et rahydr o-spiroJ benzodi oxol e-2, 4'-(4H)-
t hi opyr an] - 4- ¢l lic acid (conpound 511) Owe 0 S
CO COOH 10 P-Tol ugnesul fonic acid (97 ng, 0.51 nmol)
was added to 4, 4-N"di met hoxyt et rahydro- (4H) -t hi opyran

d h
88BN R bt R S PR,
dmuléxalzxenblp@ﬁd.ﬁeyhaﬂgvéthéﬁorie?(1rd_mg;128 o)) tnms\ylamme (24
distilled off. The m xture was hen coolfdto

uhnd7di WPl %F!Ci' aretinashydgdedde l,blr esdpand frbfiaf@bormeihane

(QO@LL) was kept at room temperature overnight. Water (500 plL) was added

distillation under?

and the aqueous phase extracted with dichloromethane (3 x 500 uL). The
organic phase was dried over MgSO, and evaporated to dryness under reduced
pressure. Standard HPLC purification afforded compound 108 (7.2 mg, 65%). H
NMR (DMSO) & 8.66 (s, 2H), 7.40 (d, 1H), 6.84 (d, 1H), 4.63 (s, 2H), 3.92 (s,
3H), 3.90 - 3.84 (m, 1H), 3.75 - 3.68 (m, 1H), 3.64 - 3.58 (m, 1H), 3.55 -
3.49 (m, 1H), 2.21 - 2.15 (m, 1H), 2.15 - 2.05 (m, 5H), 2.01 - 1.94 (m, 1H).

Preparation 10:
4,4-Dimethoxytetrahydro-(4H)-thiopyran (compound 510)

A mixture of tetrahydro-(4H)-thiopyran-4-one (15.0 g, 129 mmol), trimethyl
orthoformate (28.3 mL, 258 mmol) and para-toluenesulfonic acid monohydrate
(67 mg, 0.35 mmol) in methanol (40 mL) was refluxed for 1 hour. The reaction

mixture was cooled to room temperature, 1 M NaOMe (0.35 mL, 0.35 mmol)
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25

30

15 a 5:3 mxture of

5, 6-di hydr o- 4- net hoxy- (2H) -t hi opyran [1H NMR (DVBO 6
wd2®%1041ms 1H), 3.44 (s, 3H), 3.15 (dt, 2H), 2p@2DKR008/000080

2H), 2.22 (m 2H)] and 4, 4-

di met hoxyt et r ahydr o- (4H) -t hi opyran. Wt hout further

purification the mxture was added to

wWas %ddbh)b@ﬂ@k}teéb et oy bed zometted oethoforitatg wasGefhoved by

SRRt e AR e e ST oL EE R s

affestel 4 4Ei|melth<meétaale/d(raanmmuomna(d@eﬁ gafds)hé& NMR

aniC i.rst 0.5 MHCI (40 nL
B BT s el M 05 M R a0 )
30 nL). The aqueous phase was washed with Et20 (2 x 40
PrrLE; aci gif'ed to pH =1 with concentrated HCl and
th dichloronmethane (2 x 30 nL). The
7eMgidoxg-20ha56 )Kastaﬂrarwdr@sp'ro[wg:s(bénz@ﬁomm|4at64(b‘h
d nadgqy7- met hoxy-2 ", 3 ", 5
t**o%frapl% BBl [P B S ool o- 2.

-(4H) -t hi opyr &We4-carboxylic acid (1.86 g, 61%.
13C NVR (DVBO b 164 9, 148.2, 146.6, 134.5, 123.8,

O

118. 0, 107. 2, 0 1 35 9, 25.4. 30 Preparation
12: WD 2008/ 10 DK20®8/ 000080 37 -(4H) - Met hyl
7-met hoxy-2 ', 3570 6~ etra hyd ro -spiro

1, 3- benzodi oxol e-2, 4" thiopyran]-4-carboxyl ate
(compound 512) QQ@H OS O COOMe A suspension of 7-
tetr

P@%%%%H%?@ﬁglc'éj @7 mg QSI('EPBOIfWFOBdg %PI r42a|[r béxyl iC
daoettiokptebrahgdro2 (42 -thiagdyran K223y, (1283mmp!) dnd thermityre was

and d%ﬁr@}t&y(léaﬁél k??ta%t th%apg%ﬁelgpa\t/%rr%ntﬁ&hm)&%xﬁwgteyShgne
et]ellvpkenabﬂrr&ztlvm‘lcm(S(liZOnl:r;L)Z&\HBnddd\w dlsﬂrhag offty Jdeuvixture was
trﬁ?%aéoemé’}?n_g ﬁé% 5@%%?% W |Fa@|oﬂ'u%*at=.9 F%@Eg%‘?gss@’?vég%ﬁjem%) 1gof
a@apnmmrecbfme@mw me@mxvl(ﬂﬂ)emmydapr[%!télmPe(DMSO) 5 4.87
G qg&ﬂ& 455! BRT 985 @R N 257 ATBHIIE 3B Yn 21 TRk, 4-
du‘netbph\obeyramdei (1) Briopysan.aWittipet Bypthes [purifcaréary bhgi okgyre
V\%S%’ddéd “t&i',’g -dihydroxy-4-methoxybenzoic acid (2.00 g, 10.9 mmol) and
the suspension was exposed to microwave heating (180 °C, one hour) in a
sealed reaction vessel. Ethyl acetate (100 mL) was added and the organic phase
was first washed with 0.5 M HCI (40 mL) and then extracted with saturated
aqueous NaHCOs (2 x 30 mL). The aqueous phase was washed with Et,0 (2 x 40
mL), acidified to pH = 1 with concentrated HCl and extracted with
dichloromethane (2 x 30 mL). The organic phase was dried over MgSO..
Evaporation under reduced pressure afforded 7-methoxy-2°,3",5",6"-
tetrahydro-spiro[1,3-benzodioxole-2, 4 “-(4H)-thiopyran]-4-carboxylic acid (1.86
g, 61%). 13C N‘MR (DMSOQ) & 164.9, 148.2, 146.6, 134.5, 123.8, 118.0, 107.2,
106.9, 56.1, 35.9, 25.4.

Preparation 12:
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15

20

25

t hi opyran] - 4- carboxyl ate (407 ng, 68% . 13C NWVR ( DVMSO)
6 163.8, 148.1, 146.9, 134.6, 123.4, 118.3, 107.1,

w0 0msA04156. 1, 51.6, 35.9, 25.4. 15 Exanple 9: PCT/DK2008/000080

2 (3,5-Dichloropyridi ne-4-yi3p-1-(7-nmethoxy-2 ',3 ',5
,6 " -tetrahyd ro-spiro[ 1,3- benzodi oxol e- 2,
4' - (4H) -t hi opyran] - 4- yI)ethanone (conpound 110) Owve
Metiyg 7-theBhoxy-2¢i3 °, N, A getrabydm-spirofbi3hhé¢nzodioxole-2, 4 "-(4H)-
X ro-spiro[ 1, 3- benzodi oxo
tmog@%ng&yﬂgb?gXEéﬁﬁgnB) éﬁ%ﬁﬁ§carboxylate (40 ng, O.14
mml ) and 3, 5- di@Meor o-4- picoline (33 ng, 0.20 mmol)
in tetrahydrofurjg

.1 n) was cooled to 0O C. A 1.0
M sol uti on of s(t\rinmethylsilyl)amde in
t et r ahydr of ur a 41 , 8.41 mol) was added and
the reaction m e Ona | oned to reach room
t enperature over ht. Saturated aqueous NH4CI (20 L)
was added. The éﬁDé M&eous phase was extracted with

Az%%@?%ﬁ'ﬁgpgﬁ%%&gg GgL (?809-&@3@%’9@' [lv\ﬁbenzodroxole 2,

4d r (4¢1) - thicmy rvij SOt achwaty by agid (&7 @ ang, o2 - a?.yn@gb, Kefeley (558 mg,
454 g&@&\aangma& 1 sépﬁgl%j(odﬁﬁgtcngﬁ Hﬁqﬁgm leat%%?iﬁj‘ﬁq_)

I"oropyrid
wasattmt@t atali oe @vsrmrgrtt[ At godre ﬁzm@emtgteewatercﬁo (ral) was added.

Th Rk el ELRTRREE WiiFRlor i clang 17 ISHLVER
compir@d drgenic, phass was dred. @/er 3859 argl &/apogsed to gisymess under
gﬂ@gaéﬁ‘%ﬁ&h? o?tgnd?llddslllca %el column Ehromatogl;(ap_hz afforded r5nethyl
7“methaxcye2 rdhyd -@qeﬁrafaf[dxogpquzbl Béméa@'@x@?ézt (4H)

: e I3 n
tlﬁ'gajr%%@%rﬁ%ylgﬁé O(hg%he, bs4k)Y PraimROMSd) P TPP8Nd48.1,
146.9, 134.6, 123.4, 118.3, 107.1, 105.9, 56.1, 51.6, 35.9, 25.4.

Example 9:
2-(3,5-Dichloropyridine-4-yl)-1-(7-methoxy-2 ",3,5",6 " -tetrahydro-spiro[ 1, 3-
benzodioxole-2, 4 “-(4H)-thiopyran]-4-yl)ethanone (compound 110)

OMe
0
X s
(o]
(o]

Cl Cl

]
SN

A solution of methyl 7-methoxy-2°,3°,5",6 " -tetrahydro-spiro[ 1,3-benzodioxole-
2, 4" -(4H)-thiopyran]-4-carboxylate (40 mg, 0.14 mmol) and 3,5-dichloro-4-
picoline (33 mg, 0.20 mmol) in tetrahydrofuran (1.1 mL) was cooled to 0 °C. A
1.0 M solution of lithium bis(trimethylsilyl)amide in tetrahydrofuran (0.41 mL,
0.41 mmol) was added and the reaction mixture was allowed to reach room
temperature overnight. Saturated aqueous NH4Cl (20 mL) was added. The
aqueous phase was extracted with dichloromethane (3 x 15 mL). The combined
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0OC C NTo a solution of
2-(3,5-dichloropyridine-4-yl)-1-(7-nmethoxy-2 ",3 ",5

wO 2@8A041e3 r ahydr o- spi ro[ 1, 3- benzodi oxol e- 2, 4 PCT/DK2008/000080
"-(4H)-thiopyra n] -4-yl)ethg none (17 ng, 40 nol) in
di chl oronet hane (0.5 nL) was added first 0.25 M H202
in ethanol 15 (128 .tL, 32nol) and then secondly
o iy bhaseonas Heed ongMy$O4 andgyaporated) to difhessrundarreduced

was sti re f t

péqlsgﬁoer §tg qr H%.%;%lé fecnpﬁragw fde ? Svglégl?lé;)eﬁﬂﬂwe -4-yl)-1
(Btrasctthax g 2HR C5p 6" |-fetmydmsmfd[ar3}bdn2>d(®§cﬁe -2, 4" -(4H)-

dcho_p ' &\ed - M s Rt

ffiaR Ay eeRged O b o ol G piisc) o 1801, 1as 2,

147:7,44y-Q, i4dpy,r 8534 5, 13&8dé]224)— Wi P elt, HA3dhel 779 N5 - 348346,

3%}(} 20 (DMSO b 8.66 (s, 2H), 7.42 (d, 1H), 6.85

o’ ', 4.63 (s, 2H), 3.93 (s, 3H), 3.17 - 2.94 (m

.69 - 2.55 (m 2H), 2.36 - 2.24 (m 2H). Exanple

EJY_&, ﬁ 4& 5-Di chl oropyri di ne-4-yl)-1-(7-nmethoxy-2 ",3
~tetrahydro-spiro[ 1, 3- 25 benzodi oxol e-2, 4

2-(3, 349)ichlbicppridime-4-y1)* 117 -raethexe) - 3. 9| oot teirmbwdro-spiro[ 1,3-

NN e e

2 (3, 5- dlchloroper ne-4-yl)-1-(7-methoxy-2 ",3 ",5
,6' - tetrahydro 3-benzodi oxol e- 2
4' - (4H) -t hi opyran es%anone (11 ng, 26 .tnol) in
di chl oronet hane (0/25 nL) was added neta -ch
or oper benzoi c aci (10 ng, 58 nol) and the reaction
was stirred at @ enperature overnight. Saturated
aqueous NaHCO3 ) was added, and the aqueous phase
was extracted wiN'h di chl oronethane (2 x 2 nL) The

6 Y RINR c?w ggd'fdféhﬁﬁ‘gp e qw uceg‘lﬁ{etmof

evaporated ft ness pressure Sf andard
tm@%@ﬁpfrpblaarhﬂmza@pwaeh 4’ (4H) thiopyran]-4-yl)ethanone (17 mg,

48 o1 P il RloPERBMERE! (B LY Was liddéd TRE®%% M H,0, in ethanol
(128 pL, 32umol) and then secondly methyltrioxorhenium(VII) (1 mg, 4 umol).

&'O

The mixture was stirred at room temperature for two days and evaporated to
dryness under reduced pressure. Standard HPLC purification afforded 2-(3,5-
dichloropyridine-4-yl)-1-(7-methoxy-2",3°,5",6 "-tetrahydro-spiro[1,3-benzo-
dioxole-2, 4 “-(4H)-thiopyran 1’ -oxide]-4-yl)ethanone (7 mg, 40%). 'H NMR
(DMSO0) 6 8.66 (s, 2H), 7.42 (d, 1H), 6.85 (d, 1H), 4.63 (s, 2H), 3.93 (s, 3H),
3.17 - 2.94 (m, 4H), 2.69 - 2.55 (m, 2H), 2.36 - 2.24 (m, 2H).

Example 11:

2-(3,5-Dichloropyridine-4-yl)-1-(7-methoxy-2",3",5",6 " -tetrahydro-spiro[ 1, 3-
benzodioxole-2, 4 "-(4H)-thiopyran-1-,1 " -dioxide]-4-yl)ethanone (compound
112)
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15

20

102 ",3',5,6 '-tetra
hydr o- spi ro[ 1, 3- benzodi oxol e-2, 4'-(4H)-thiopyran-1
w0 20b8/164108 oxi de] -4-yl)ethanone (5 ng, 42% . 'PCDYR2008/000080
(CDCI3) b 8.52 (s, 2H), 7.55¢d, 1H), 6.68 (d, 1H),
4.55 (s, 2H), 3.99 (s, 3H), 3.45 - 3.37 (m 2H), 3.33
- 325 (m 2H), 2.79 - 2.66 (m 4H). 15 Exanple 12:
2 (3,5-Dichloro-1I- quo pyridi ne-4-yl)-1-(7-nmethoxy-2
,3 ",5 ", 6" -tetr M ro[ 1, 3- benzodi oxol e- 2,
(4FD thlopyran |de] 4-yl ) et hanone
(corrpound 113) OwveJ00 CSlfl ooda d ~rl N I-0
20 To a solution 0
2- (3, 5-dichl og /' jne-4-yl)-1-(7-methoxy-2 ",3 ",5
,6 t et rahydr o- o[ 1, 3-benzodi oxol e-2, 4
-(4H) -t hi opyra -4-yl)etha none (10 ng, 23 nol) in

R 5+ 2230 chipratetitn § MEda S0 Rort dv 1)

tét?amro%tpffetl) ,3- %%gc}&bx{s/lura %@Hﬁthm%ygdn?ﬂ yﬁ{bt%one (11 mg,
ver ore. 5% . .
) H B BoReiRre S OFS Tk ST 080 O™ U vphg Behzoic acid
(E&]u@% phasearwaﬁeemmmt \ﬁds_ erﬁ’ﬁd dt cdsﬂmrtgmegamm ¢&rright.
Semaag s BT BLERGR ae e B By PHste was

em’re&:éurvel_th 8tcaluﬂanhdtH?I_H|eQ2pu2inﬁlL)c The @ondfifient o@anic phase was
o5 B o Gy 2R ROl g griesss under radugeq prasotire, Stapdard
HPQChtBngenmdffovd@UeZ—EB ,5-Bichlord piridirtelr# o)+ &Y - methoxy-

i oxi t p
2 sty - Beavpis g 5/ B8y H - RN oI 1 -
dibxERe](4-y)Rt)ancBe 48 nig, 423K)., "H BMB1(QDEG!:)ZHB,523(s32H).n7 .55 (d,

9 M
1%:2') ﬁ-ﬁé (%3.189?6%;%'5')\,6&5%8?6%5 é?réﬁfdﬂ A 39er|-ciﬂf‘fD§ 43IM3 »5

F'op
(s0l2it)j Br79%fF 2tGfe(m, 4H).

(¢)

Example 12:
2-(3,5-Dichloro-1-oxido-pyridine-4-yl)-1-(7-methoxy-2 ",3°,5",6 "-tetrahydro-
spiro[1,3-benzodioxole-2, 4" -(4H)-thiopyran-1",1"-dioxide]-4-yl)ethanone

(compound 113)
OMe

To a solution of 2-(3,5-dichloropyridine-4-yl)-1-(7-methoxy-2°,3",5",6 " -
tetrahydro-spiro[1,3-benzodioxole-2, 4 “-(4H)-thiopyran}-4-yl)ethanone (10 mg,
23 pumot) in absolute ethanol (2 mL) was added first H,0, (100 pl, 0.97 mmol)
and then secondly methyltrioxorhenium(VII) (2 mg, 8 umol). The mixture was
stirred at 40 °C overnight before 5% W/V aqueous NaHSO; (10 mL) was added.



ester 512 (1 eq) and A-Methyl (1.3 eq) in anhydrous
THF. The reaction m xture was stirred at rt for 12 h,

woiZdasdf73rL) and sat. aq. NHACI (20 nl) were apcr/pkb&B/000080
extracted with EtOQAc (3 X 5Q4gL). The conbi ned organic

phases were dried (Na2SO4), filtered and concentrated
under reduced pressure. The residue 15 obtai ned was
Thelaiqueaus Plyask! wsdhextehatat vsmhnrdmrabngnethaye (® xaZd o). The

CgT%Ifﬁdé{gﬁ[bl N%ige vx@a(arled over IVIAgSMET:t ev(g;glsatemyr%ss under

ré’dt(c&d mi'@mmpg!r%dnd&rml-lwo p&ﬁt((%tlmatdﬁimxg'edzz (335-djchldrp6l-oxido-

pi(rl |(12}4£1¥Bhf62 éﬁ‘]ﬁ)x& %I’?e’?ha(’rz{o eér ?ﬁé{gf%gplr%[lii%enzodloxole -2,

5 4Pr@phriatbpgearor i, h-diaxidinetydet Rmoonedarems, 28y “HWIR

(BB RBR AT LR L. Wad Y oLy, £, B 3 92 B, 3w,

34511 mpRH), DaLi(ty AHVR.59 (BO9HO 2008/ 104175
PCT/ DK2008/ 000080 41 Exanpl e 14:

2-(3-Brono-pyrazin-2-yl) )-1-(7-nmethoxy-2 ",3 ",5"',6'
Gepetal pnyatdorespi r o[ 1, 3- benzodi oxol e- 2,
10 f_[;IMI5§ 7' n&%&ygqpkq)ﬁw}é%%g@ |£§§J@9&éngo|&%émtlonr$gf the

accof nera rocedure A usin
eelferﬁlt?f Olreq ;3ard mwwbw dzahén ayiysirus T DhQ)s@ctlon mixture

was stirred at rt for 12 h, H,0 (10 mL) and sat. aq. NH,Cl (20 mL) were and
then extracted with EtOAc (3 x 50 mL). The combined organic phases were dried
(Na,S0,), filtered and concentrated under reduced pressure. The residue

15 obtained was purified by flash column chromatography to afford ketone.

OMe OMe

X )
o —— X
o A-Methyl o
COOMe
o}
512 A
Example 13:

20 2-(3-bromopyridine-4-yl)-1-(7-methoxy-2",3",5",6 "-tetrahydro-spiro[ 1,3-ben-
zodioxole-2, 4 "-(4H)-thiopyran]-4-yl)ethanone (compound 114).
Prepared according to General Procedure A using 18mg of 4-bromo-3-

methylpyridine (yield: 40%)

25  LC/MS (METHOD B): (m/z) 436.2 (MH+); RT = 4.17 min; purity (UV) = 100%



l s 0 0Br NI ~N LCM (METHOD B): (mz) 437.2;
439.22 (MH); RT = 4.22 min; purity (UV) _ 100% 10
wazaspba7ls: 2-(-pyrazin-2-yl)-1-(7-met hoxy-2 B¢BDK268/000080
", 6 tetrahydro-spiro[ 1, 3- bengodi oxol e- 2,
- (4H) -t hi opyran] -4-yl ) et hanone (conpound 116).
Prepared according to General Procedure A using 1l6ng
EREmate4:hyl pyrazine 15 (yiel d: 52% 0O \ 0)Cs 00 N

L@nBrﬁg&Vgﬂf ] ‘)l’_lg?‘llg % )E&gﬁ% & ]_,gl_Ht)etraﬁTdro g’pu%?[l 3-

b@nzodiyxalei2n44- MV—I—))thibp(/ﬁ'an]”ett Iyt)le;haho'he $c6m50und 115).

pra(?fi-%{q% g&ga neﬁaq)yl?ceet‘ﬁ' Z\wlés"(%gzjglgu f? Eio'/[?o 3-

5 nidteppyediracooeldi 9%)t 0 General Procedure A using 18ng
of 4-nethyl-pyridine (yield: 13% WD 2008/104175
PCT/ DK2008/ 000080 42 o o 0 ~Cs N

o
0
X
0
o]
N7 ' Br
N
LC/MS (METHOD B): (m/z) 437.2; 439.22 (MH+); RT = 4.22 min; purity (UV) =
100%
10
Example 15:

2-(-pyrazin-2-yl)-1-(7-methoxy-2",3",5,6 ' -tetrahydro-spiro[1,3-benzodioxole-
2, 4" -(4H)-thiopyran]-4-yl)ethanone (compound 116).
Prepared according to General Procedure A using 16mg of 2-methylpyrazine

15  (yield: 52%)

o)
X
o

N7 I
‘\/N

LC/MS (METHOD B): (m/z) 359.3 (MH+); RT = 3.33 min; purity (UV) = 100%

20 Example 16:
2-(-pyridin-4-yl-)-1-(7-methoxy-2",3",5",6 " -tetrahydro-spiro[1,3-benzo-
dioxole-2, 4" -(4H)-thiopyran]-4-yl)ethanone (compound 117).
Prepared according to General Procedure A using 18mg of 4-methyl-pyridine
(yield: 13%)



10

15

w@2¢0guoned i n- 4-yl

LG M5 (METHOD B): (mfz) 358.3 (M#); RT = 2.50 mn;
purity (UV) = 100% 5 Exanple 17:

tetrahydro-spiro[ 1, 3-benzo- gi oxol e-2,

- (4H) -t hi opyran] -4-yl ) et hanone (conpound 118).
Prepared according to General Procedure A using 1l6ng
of 4-nmethylquinoline (yield: 12%9 10 o 0>Cs 0 0O N
LCMS (METHOD B): (mfz) 408.3 (MH); RT = 3.33 mn;
purity (UV) = 100% Exanpl® 18: 15
2- (2, 6-Di chl oro-phenyl) - oxy-2 ",3",5"',6
t et rahydro-spiro[ 1, 3- benz digxofe- 2,

Prepared according to Ge
of 2, 6-di chi orotol uene
PCT/ DK2008/ 000080 43

eral Procedure A using 15ny
Myield: 8% WO 2008/104175
Cs 1! ~~ ci LCO Ms ( METHOD
B) : (niz) 425. 24(|\/H+) RT = 5.28 mn; purity (UV) =
100% Ex nB : 2-chl or o- hen )-1-(7- rreélfﬁoxy-Z 0
LC/"3$ (METH( @BLt(&/Fbﬁyr? r3o@@?;>ﬂd1 %@rﬁ&'&z HIiby e \e- 5 100%
-(4H) - t hi opyran] -4-yl) et hanone (corrpound 120) 0 0>Cs
O O ci_ A solution of Methyl
E v-2",3",5",6' -tetrahydro-spiro[ 1, 3- benzodi oxol
2€(quinolin-4-yl-)-1-(7-methoxy-2",3",5",6 "-tetrahydro-spiro[ 1,3-benzo-
dioxole-2, 4 "-(4H)-thiopyran]-4-yl)ethanone (compound 118).
Prepared according to General Procedure A using 16mg of 4-methylquinoline

(yield: 12%)

LC/MS (METHOD B): (m/z) 408.3 (MH+); RT = 3.33 min; purity (UV) = 100%

Example 18:
2-(2,6-Dichloro-phenyl)-1-(7-methoxy-2",3",5",6 " -tetrahydro-spiro[1,3-benzo-
dioxole-2, 4 "-(4H)-thiopyran]-4-yl)ethanone (compound 119).

Prepared according to General Procedure A using 15mg of 2,6-dichlorotoluene
(yield: 8%)

-)-1-(7-nmethoxy-2 ",3",5 ", 6 PCI/DK2008/000080
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10 2, 4'-(4H)-thiopyran]-4-carboxylate (14 ng) in dry
THE (500nm.) was cooled to OTC under Ar.

w@a2@mBhoenobenzyl magnesi um chl oride in diethyl pt1®K2008/000080

(0.25M solution, 189pL) wasyzadded and the cooling was
renoved. After 2h at r.t. an additional portion of
2-chl or obenzyl magnesi unchloride in diethyl ether
(0.25M solution, 189NL) was added. The m xture was
stirred for 18h, added watek apnd_15 extracted with
et hyl acetate. The conbi @ i ¢ phase was dried
over MgSO4 and evapor at ed~N¢0 dryress under reduced
pressure. Standard HPLC purkfication afforded
conpound 120 (9.2%. L/ M§ (RETHOD B): (mlz) 391.22
(MH); RT = 4.90 min; Poyivy (V) = 100% 20
Preparation 13: thhyl di hydr oxy- 4- met hoxybenzoat e
(compound 513) WO 2008/ 104175 PCT/ DK2008/ 000080 44
LQWHS CMETHOR B): (m(iz) 6R6 CaAGMHCOONET =55.38 migo putityott)\of = 100%
commerci ally avail abl e 2, 3-di hydr oxy- 4- net hoxybenzoi c
acid (11.6 g, 63 mmmol) in anhydrous MeCH (150 nml) was
aopdid:n an ice-bath and conc. H2SO4 (8 nL) added

d 0 QRNeIIR tyr 8

@ ﬁwgrocgo?r@'d :lg(a}r'{n an t‘af; 3 eﬁﬁnttét% sﬂﬁg% vrggl éﬁbcfmzo
dioadlec 204 pi(é83tiniepyrdd D4 1ipethanbie faranpautndatg MaHCO3 (50
nm.) were added and extracted with EtOAc (3 x 100 nL).
The conbi ned organi ¢ phase was dried (Na2SO4),
filtered and concentratedsgin vacuo to afford conpound
513 as a pale yellow soli i was used in the

next step w thout further riYication. LCMS: RT =
2.31 min.; mz 197.3 (M H¥ NVR (CDCI 3): b
10.83 (1H, s), 7.41 (1H, 19.0), 6.50 (1H, d, J
8.9), 5.45 (1H, s), 3.94 (@H s), 3.93 (3H, s).

General procedure B: g8 OH X X ORL OH R1~-R2 O
D(I R2

A solution of Methyl 7-methoxy-2°,3",5,6"-tetrahydro-spiro[1,3-benzodioxole-
2, 4’ -(4H)-thiopyran]-4-carboxylate (14 mg) in dry THF (500mL) was cooled to
0°C under Ar. 2-chlorobenzyl magnesiumchloride in diethyl ether (0.25M
solution, 189pL) was added and the cooling was removed. After 2h at r.t. an
additional portion of 2-chlorobenzyl magnesiumchloride in diethy! ether (0.25M
solution, 189uL) was added. The mixture was stirred for 18h, added water and
extracted with ethyl acetate. The combined organic phase was dried over MgSO,
and evaporated to dryness under reduced pressure. Standard HPLC purification
afforded compound 120 (9.2%).

LC/MS (METHOD B): (m/z) 391.22 (MH+); RT = 4.90 min; purity (UV) = 100%

Preparation 13:

Methyl 2,3-dihydroxy-4-methoxybenzoate (compound 513)
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COOve COOWe 513 3b (X = Br, |, OIs) 4b 15 To a stirred
sol ution of conpound 513 and 3b (1.1 eq) in anhydrous
wob1ass added K2CB (2.5 eq) and the m xt urpecEbkbE8@00080
at 100 C for 4-12 h, under igaert atnosphere. After
cooling to rt, ice-water m xture was added, stirred
for 15 mn. and then extracted with EtOAc (3 x 50
nm.). The conbi ned or HTN c phases T dried (Na2SO4),
filtered and concen under '®d pressure. The
residue 20 obtaine §H purifi e ,jl ash col um
chr omat ogr aphy. Usi ngogeneral progegidre B the
foll owi ng conmpounds were obtained: Preparation 14: 25
9- Met hoxy- spi ro[ 2H 1, 5- benzodi oxepi*h- 3(4H), 3' - oxet ane]
A-sBtE RIS hefdIY avaRAtIY 2 MWdr&ﬁP@ﬁéMxﬁﬂéﬁzo%cnd (11.6
2008/ 104175 PCT/ DK2008/ 000080 45 C]\/F
963 ormpl) dpyaphydrgus Megik (B opblwasspeleg1n aadee manv ﬁ@“c
Hmfr(slm@rm@%epwtbeafrka Ir@ddtion rﬁfxtlﬁb?wa(slcﬁlﬂlu@d fdr 12 h, then

coet o ¥ A s e e PR bR

n{@%dr&t ag- NiaHml ()soaﬁtpwéaéiammmmdxﬁaéeawa] R8T Ace(35x 100
solid materi af ter urlflcat

M %F%Pﬁ‘ﬁﬁf’ e3¢ 88 5%{/\’@91%?%%%5 élg?rregla&ﬁinc)oncentrated
in-fadvo: to%Tford Zoﬁa@om\dﬂSlBYﬂsZa P8Ik H ool whidd wldRused in the

éxtheE Nhoat Ztirtréerg:)u'_%f" &ag%n (I%ﬁl)s 3-6363(]%;)1Hn gnfg 15318 (M-H)".

1I$N,MI‘8(@§CI§)3FG 1683 (3HSE),(B#L ($H, d LO9R)ep&taEliFm, TFR.9), 5.45

qH S AGH r°%§%ﬁg5’ﬁ3%°22?2?"‘(252&3%3{1%)“ Step
A. Br Br Br Br Br Br 8 1~

General procedure B:

OMe OMe
OH X X o R1
+ Sg ———
OH R17 "R2 o R2
COOMe COOMe
513 3b (X =Br, |, OTs) ab

To a stirred solution of compound 513 and 3b (1.1 eq) in anhydrous DMSO was
added K,CO; (2.5 eq) and the mixture stirred at 100 °C for 4-12 h, under inert
atmosphere. After cooling to rt, ice-water mixture was added, stirred for 15 min.
and then extracted with EtOAc (3 x 50 mL). The combined organic phases were
dried (Na,S0,), filtered and concentrated under reduced pressure. The residue

obtained was purified by flash column chromatography.

Using general procedure B the following compounds were obtained:

Preparation 14:

9-Methoxy-spiro[2H-1,5-benzodioxepin-3(4H),3’-oxetane]-6-carboxylic acid
methyl ester (compound 514)
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Br Br Br SAC S 515 15 3, 3-Bi s(brononet hyl )t hi etane 515
was obtained in a two step process from1, 3-

wolkdsam7L, 2- bi s( br ononet hyl ) propane f ol | owi ngp¢1BK2008/000080

I i terature procedure (Pet ryghina, M A ; Henck, C;
, B.; Block, E.; Jin, J.; Zhang, S-Z.; Cerac, R
I norg Chem 2005, 44, 77 84). Accordingly, a mxture

of 1,3-dibro 2, 2- bls(brormrrethyl)pr%“p ne (7.76 g,
20 mol ) an ¢ (2.28{ g, 20 mol ) | dr ousTHF
(30 nL) was yxed fobfo h. The p | tered
of f and the eterate cehcentrat ed andolche residue

obt ai ned was aurl fied by fl ash col um chi omat ogr aphy

(10-25% Et QAc in |ight pe u 0 ord thioacet]j
F%!tqwmt'ze PBNLB} BFAS ‘t'rﬁ’yF fp%}a? "{Seg‘lgerl ey with
cHhferyigl 3,34bis bdldinémt/gbkabne (Wmm@,ulr.e nofnol)lh @S0 i(5 mL) in

RSP APk GERE S o TGP kPRI a2 e
sdRQirlatekil Eeer wﬁreattidnr@dcolamn&rﬁ»rﬁmetogza;Ishy (8065 ¥@BtOAC in

ey OENR SRRl 40 DBLHSRS, By o

5h49 (11Ad, 08.8Yj bicea(1gkld, U®.8¥D426082H,0d,1776.8), 4.58 (2H, d, J

63%8:;4‘%%@‘8—&%&8% g&ﬂ*???n %&Zr@”sié as a thick oil, which

was used without further purification. Step B: Owe
POVE I()—I .Br OH0OX O COOwve S COOwe 5 513 515 516

he general procedure, dialkylation of 513
9{M&h oryyspBoB - benzadidxepii3(4H962 -thigta 8e 176 raaphoxyiin acid
DMV 5 [ resence of K2CO3 (1.16 g, 8.4
n}ﬁ%\%egéﬁrf@béwggﬂgﬁg‘igg a white solid mat( eri al gafter
StapiAl:i cation by colum chromat ography (40-60% Et QAc
in light pgtrogeum. LC- Mg RE = 3.17 mn.g 1g mz

297.19 (MtH) +. ] 1H NWR ( 3)) 57.49 (1H |d, JJ 8.8),
6.63 (1H, d 8.8)+—*%. 30 , s)7—4-28 (2P s), 3.90

(3H, s), S%FSH s), 3. 1 ( L, s). Pr eparZﬁ on 16:

515

3,3-Bis(bromomethyl)thietane 515 was obtained in a two step process from 1,3-
dibromo-2,2-bis(bromomethyl)propane following the literature procedure
(Petrukhina, M. A.; Henck, C.; Li, B.; Block, E.; Jin, J.; Zhang, S-Z.; Clerac, R.
Inorg. Chem. 2005, 44, 77-84). Accordingly, a mixture of 1,3-dibromo-2,2-
bis(bromomethyl)propane (7.76 g, 20 mmol) and KSAc (2.28 g, 20 mmol) in
anhydrousTHF (30 mL) was refluxed for 30 h. The ppt was filtered off and the
filterate concentrated and the residue obtained was purified by flash column
chromatography (10-25% EtOAc in light petroleum) to afford thioacetic
acid(2,2-(bisbromomethyl)—3-bromopropy|)estér as a pale yellow solid material.
A mixture of thioacetic acid(2,2-(bisbromomethyl)-3-bromopropyl)ester (1.53 g,
4 mmol) and NaOMe (324 mg, 6 mmol) in anhydrous MeOH (10 mL) was stirred
at 0 °C for 2 h. MeOH was removed in vacuo, coevaporated with toluene (2 x 2

mL) and the residue obtained was filtered through a short pad of silica gel to
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9- Met hoxy- spi ro[ 2H 1, 5- benzodi oxepi n-3(4H), 2" - (1, 3-di o
xol ane) ] -6-carboxylic 15 acid nethyl ester (conpound

whidy@iep A OBr Br HOOHTrlI~ + v v Br Br &h7pK2008/000080

2, 2-Bi s(brononet hyl ) -1, 3-di gl ane 517 was obt ai ned

from di bronbacetone following the literature

procedure (Valentin, ML.; Bolte, 1. Bull. Soc. Chim

ggyéb3,2€bii®9&no&@(?hyljtmﬁz't’a nel$15 Ascothdckngjl, ywhieh swalsutsied iwidfout
rompacet.one (4.04 g, 18.7 mmol), ethylene glycol

ﬂ(r%.'%'zpﬁ'?'%gt'}‘?% mmol ) and p-TsOH (25 ng) in benzgng (70

m.) was refluxed for 12 h, with azeotropic renoval of

S ter. The reaction mxture was concentrated under

ﬁ\{%dgted pressure, Et20 (50 nL) was added and the

organi ¢ | ayefwas washed with H20O (2 x¥0 _ni), dried

(Na2s™4), f ed and $55%toncentrate exrgduced
pressure. o(;1si due o%i ned was pu ed flash
colum chro %g%raphy (*510% Et OAc in Ic'bgﬁt petrol eum
to afford 2,2- bis(bromyethyl)-1, 3-di oxol ane (517) as

col ourl ess | f§uid. WO 2008/ 104175 PCT/ DK¥608/ 000080
FéiTowibh @Ppe Benélyk pfddedurdidBrkyBatién 4618665 hd) 303 (HOD!) with

S§EOCGAITE, oo By & PO D) e ek poa o o
854flﬁ'1r(l(g§ffﬁgjed2526 sl Whitmsfmﬁ?fafté[&é after bnriﬁtﬂianlageﬂumn
cBisrTionapty idp o &10Re M Tt qis it vo 3147 .
raSTEtD MR (ISMB AUDELDAS 7.49 (1@?1, .p&.lSr);oﬁégn()lg, d, 18.8),
S S T C S S

6.76 (1H, d, J 8.8), 4.11 (2H, s), 4.09 (2H s), 3.94

ptHdratidy 18- 80 (3H s), 3.75 (3H s). 10

9-Methoxy-spiro[2H-1,5-benzodioxepin-3(4H),2’-(1,3-dioxolane)]-6-carboxylic

acid methyl ester (compound 518)

Step A:
o Br Br
HO OH Sg
+ / 0" ~o
Br Br \—/
517

2,2-Bis(bromomethy!)-1,3-dioxolane 517 was obtained from dibromoacetone
following the literature procedure (Valentin, M-L.; Bolte, J. Bull. Soc. Chim. Fr.
1995, 132, 1167-71). Accordingly, a solution of dibromoacetone (4.04 g, 18.7
mmol), ethylene glycol (2.32 g, 37.4 mmol) and p-TsOH (25 rhg) in benzene (70
mL) was refluxed for 12 h, with azeotropic removal of water. The reaction
mixture was concentrated under reduced pressure, Et;0 (50 mL) was added and
the organic layer was washed with H,0 (2 x 50 mL), dried (Na,S0,), filtered and
concentrated under reduced pressure. The residue obtained was purified by flash
column chromatography (7-10% EtOAc in light petroleum) to afford 2,2-

bis(bromomethyl)-1,3-dioxolane (517) as colourless liquid.
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Preparation 17:

9- Met hoxy-spi ro[ 2H 1, 5- benzodi oxepi n-3(4H), 4' -tetrahyd
wo eggrianys 6- car boxylic acid nmethyl ester (conmpomp&2008/000080

520) Step A OOHO OHTsOQ@s OOOOO 15 519

4, 4- Bi s(p-tol unesul phonyl oxynet hyl )t etrahydropyran

(519) was obtained in a two step process from
StamBercial tetra hyd ropyra n-4,4-dicarboxa | ic acid

di methyl estg. Accordingly, to an iceeomool ed sol ution

of the diestler o43.03 ¢} 15 mmol) in an oys tol uene

(45 nL) wagl added drop%mxsle syrhyes i de o@@zo

tol uene, 19 ToH and the m Xtfure—sPirred at

120 C for 3 Q@.OMe'I'he m xt ure was cool edc®@eit, H20 (50

nm.) was addegdssl ow y anétrconcentrated oves silica gel

S SRS vl 8k

54 7457biraby2zoxyrat) imyDyset(1ahyidy iopye gmesencettf tkeCOp 62D mg, 5

ey offirces 51858 B ol Bnror seP puical by Bl

cidomatagraphy (#Beb% EtOAE o lighd netrmru)arttc -W&s Rrer@vadmim;

V ty X <1
) AL Rl 308 BrFNall WA s BPRch Ay o' falipin. a. 1 8.8,
6 arbdeld, d, He8.phakes (AH &), de@h(2H, e, M (4d Dy 8O BHpisasd. 75
(%{@s dried (Na2SO4), filtered and concentrated under

aSL?i:ed pressure. The residue WD 2008/ 104175

PCT/ DK2008/ 000080 48 obtai ned was fl ash

PP&Q) pggaot og;aphed (35-45% Et QAc in light petroleunm to

9Mdthbx$(SptrDEﬁfuﬂe%@Epmﬂme@)«yﬁé‘ﬂﬂvyﬁmamﬁwwﬂr@wafboxy“C
%ﬁ%ﬂ?ﬁe e}l\ﬁ@gatq@%cﬁg.jdl ghoymaterial. 5 Step B: Ove TO OTs

COOve 0 COOve 513 519 520
Sfeg Aowi ng the general procedure, dialkylation of
conpound 533 (95 ny, 0.484 TO  oTs
‘oiinilioBnilie
o}

0 (0]

519
4,4-Bis(p-tolunesulphonyloxymethyl)tetrahydropyran (519) was obtained in a
two step process from commercial tetrahydropyran-4,4-dicarboxalic acid
dimethyl ester. Accordingly, to an ice-cooled solution of the diester (3.03 g, 15
mmol) in anhydrous toluene (45 mL) was added dropwise synhydride (70% in
toluene, 19.5 mL, 66 mmol) and the mixture stirred at 120 °C for 3 h. The
mixture was cooled to rt, H,0 (50 mL) was added slowly and concentrated over
silica gel (35 g). Quick column chromatography with a linear gradient of MeOH in
CH,Cl, afforded 4,4-(bishydroxymethyl)tetrahydropyran as white solid material.
A mixture of diol (1.46 g, 10 mmol) and TsCl (4.77 g, 25 mmol) in anhydrous
pyridine (25 mL) was stirred at rt for 48 h. Solvent was removed in vacuo and
co-evaporated with toluene (3 x 10 mL). CH,Cl, (100 mL) and sat aq NaHCO;
(100 mL) were added, the phases were separated and the organic phase was

dried (Na,S0,), filtered and concentrated under reduced pressure. The residue
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mmol) with conpound 519 (240 ng, 0.53 mml) in DVSO (3

m.) in the presence of K2CO3 (166 ng, 1.2 mmol)
wa@bdosnaads conpound 520 as a white solid 10 matBCT/RK2008/000080

after purification by col unmygchr omat ography (45-65%

EtOAc in light petroleunmy. LCMS: RT = 2.40 min.; 1H

NVR (DMSO-d6): b 7.34 (1H, d, 1 8.8), 6.78 (1H, d, J
oBta¥ed Wadfaghthrosjatograbed 885-45p0 EBDAGIN(IBHHL pe)roling)ito give

4( A5E|is(;t7-’tol‘l].|ngs'ui?ghony?‘dxsyﬁ'le(tﬁ'“)te‘:r’ah‘gld |50'p§l)'an aélf )r gspgrvﬂ\tiéeo%lid

niatddlhoxy- 2", 2' - di net hyl - spi ro[ 2H 1, 5- benzodi oxepi n- 3(
4H) ,5' -[ 1, 3] di oxane] - 6- carboxylic acid nmethyl ester
(conpound 522) Step A- Br Br OHOH 8 8 OO Br Br X
Steg’B: 20 A sol ution of
2, 2- bi s(br ognéret hyl ) - 3 3-propanedi ol (gm0 g, 19.1
mol ), anhydyg guis acet ‘520 m.) and p IO OO nmy)
in benzene m.} wa ef | uxed—+or h
azeotropic wal of er. The reactyol-m Xture was
concent r at e§oader redued pressure, EtoeM&: (100 )
was added angh the orgassc |ayer was washed
successively with H2O (3 x 30 nlL) and brine 3

Followipg dle grBgraatoced ey diatiylatinn elorrmapryng: 34 aﬂa@e 0.48

n{rﬁ&?'%% éHn%&H{d%J heagviid, . 5§%ma|)9hwwg3 WA in the
trifurated entanqul)y to affor

PSS &R @h’é;ﬁgar@lﬁp ng,21 4 mEt pffcfrgeg]camgﬁg 5(259215 a yehite solid
rrﬁa%r@éﬁf@%uwﬂé&ﬁ&{ By cMG8% o Mdgrap ﬁ’&i(aiﬂ@%&t@,@@%@ght
PETeiEMI LG SIRE 702 4ﬁdmrbwwwwraéﬂe$ NERANE . L)
et 14y, | Aty 28),05.96 aROLY) &. &0 831,15)1 9. 76 (3, s), 3.61 (4H, t, J 5.5),
1.54 (4H, t, J 5.5).

Preparation 18:
9-Methoxy-2’,2’-dimethyl-spiro[2H-1,5-benzodioxepin-3(4H),5’-[1,3]dioxane]-6-

carboxylic acid methy! ester (compound 522)

Step A:

Br Br
OH OH

Br Br OXO

521
A solution of 2,2-bis(bromomethyl)-1,3-propanediol (5.0 g, 19.1 mmol),
anhydrous acetone (20 mL) and p-TsOH (100 mg) in benzene (75 mL) was
refluxed for 12 h, with azeotropic removal of water. The reaction mixture was
concentrated under reduced pressure, EtOAc (100 mL) was added and the
organic layer was washed successively with H,0 (3 x 30 mL) and brine (30 mL),
dried (Na,S0,), filtered and concentrated under reduced pressure. The white
solid obtained was triturated with n-pentane (20 mL) to afford 5,5-
bis(bromomethyl)-2,2-dimethyl-[1,3]dioxane (521) as colourless crystals.
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mml) w th conpound 521 (2.0 g, 6.62 mmol) in DVSO (30
m.) in the 5 presence of K2CO3 (2.07 g, 15 mmmol)

wa@bdoendads conpound 522 as a white solid naterpat/pREESH00080

purification by col unm chromgt ography (30-40% Et QAc in
light petroleum. LGMS: RT = 2.99 mn.; nlz 339.31
(MrH) +, 361.25 (MtNa)+. "H NWR (CDCI 3): 5 7.45 (1H,
SeepH: 8.8), 6.59 (1H, d, J 8.8), 4.22 (2H, s), 4.18
(2H, s), 3uw89 (3H <), 83.86 (7H, S),om. 43 (6H, s). 10
Preparation 18y

9- Met hoxy ro[ 2K 1, B3-KYenzodioxepi 4I—|) 5' }{1 3]dio
xane] - 6- caxboxyl i ¢ acido net hyl este nd 524)
Step A: OHc@bheBr Br 8 Br Br OHO 15CcoR3

5, 5-Bi s(brogpret hyl ) - [ 4, 3] di oxane (523) swas obt ai ned
from2,2- bis(brononethyl)-1, 3-propanedi ol follow ng
Fallewing ther aenarel progeduter dialkgiatien, oftompagad\g1 % (1.18.9, (§

mﬁl&l@&ﬁh L?md%un}ﬂl SZP@ @? 8% ‘?ﬁ'mol? in rDMS@‘(’ﬁ(B mL"S in lEhe

prEsenessof K.COB. (2. %94 g%@mﬂ) aﬁordéﬂd};\%@lﬂl?ous{dy 532 ar\?@dWh% solid
I a&%giurlﬁgét% b@@cﬁém?m @ﬁ‘é’dedﬁbﬁh @30 I3?0% WUAC M light

Kut at el adze, nt he

pf{tsgleummec M5:, Rone QP AT y"/za3%%%t(f"'ch'f')of 361.35 (“"+Na‘)+ 'H
N%R@é{)%@@ﬁ&h)’h)]é 83/ grsepared, 9ls.62.4629 (29 .5)5 4 18 (2H,

or mal deh_/é_I aqueous sol ution,
S)adcBL bt s)HBI3E( 1)) 1 vids(6Fefi-uxed for 12 h. After
being cooled to rt, H20 (25 nL) was added to the
reaction m xture V\,hl ch was 25 extracted with CH2CI 2 (2

Prepamation)19:The conbi ned organi c | ayer successively
oWasHBRl %28[2%“1 ;5-BERzAIXEPh- 8 201)18:)[ 188TdidRaRe{-B5carbyxylic acid

dried SH) flltered and concentrated under
n\eéfm(?éw&%@eav%d 53t& col ourl ess |iquid obtained was
stepund to be >95%pure by 1H NVR, and it was used

w t hout further purjfication. WO 20084104175

PCT/ DK2008/ 000080 §O< Step B: Ove!Br)JBr Ove OH O

Br  Br 0._0
523
5,5-Bis(bromomethyl)-[1,3]dioxane (523) was obtained from 2,2-
bis(bromomethyl)-1,3-propanediol following the literature procedure (Bitha, P.;
Carvajal, S. G.; Citarella, R. V.; Delos Santos, E. F.; Durr, F. E.; Hlavka, J. J.;
Lang, S. A., Jr.; Lindsay, H. L.; Thomas, J. P.; Wallace, R. E.; Yang-I, L. J. Med.
Chem. 1989, 32(9), 2063-7 and Mitkin, O. D.; Wan, Y.; Kurchan, A. N.;
Kutateladze, A. G. Synthesis, 2001, (8), 1133-42). Accordingly, a solution of
2,2-bis(bromomethyl)-1,3-propanediol (2.5 g, 9.55 mmol), formaldehyde (37%
aqueous solution, 3.5 mL) and conc. HCI(2.0 mL) was refluxed for 12 h. After
being cooled to rt, H,0 (25 mL) was added to the reaction mixture which was
extracted with CH,Cl, (2 x 25 mL). The combined organic layer successively
washed with sat. aq. Na,COs (25 mL) and H,0 (25 mL), dried (Na,S0,), filtered
and concentrated under reduced pressure. The colourless liquid obtained was

found to be >95% pure by 'H NMR, and it was used without further purification.
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OHOO OOOCOOw COOWw 513 523 524 Follow ng the

general procedure, dialkylation of conpound 513 (198
waogeoshio4135 mol ) wi th conmpound 523 (301 ng, 1. 1lpomw®IKR0dSm00080

DMSO (5 nL) in the presenceggpf K2CO8 (345 npg, 2.5

mmol ) afforded conmpound 524 as a white solid material

after purification by colum chromat ography (50-65%

EtOAc in light petroleun). LCGMs: RT = 2.65 min.; mz
11,23 (MtH)+. 1H NWR (DMSO-d6): 5 7.37 (1H, d, J

SEMB: 581 (1H, d, J 8.8), 4.80 (1H, d, J 6.4), 4.78
(1H, d, J 694, 10 4.G7 @H, s), 4.01 ®H s), 3.81
(7H, s), 3 ("3H, s). reparation

9- Met hoxy- 2H' 1, 5 bgnzodi oxépi n- %1 3]dit
hi ane] - 6- car o>? lic acq\dﬁ met hyl ester/lf onpound 526)
15 Step A: Brofr SAc SAc OH OH OTs OTs 888 OHO
OHO S_S SAS 523 525 523 524

Fonli ?{g %&Qégggéggac@me Lﬂan?x})ugen S PbesmY égmbﬁgl(@ﬁsi md) £

mMmolg mathucam powck 823 é3QMﬂn€k|1n1 ramop.in DMFO (¥. mL) in the

p eﬁ&%?%% %)N%Xﬁ% % ﬁf/o’q) afford€d C%Ho'ﬂﬁﬁ'?z4 g‘leNhlte solid

a m xture of congoun
nEReridl1afes pgmflsammby calnm MQK@"@IOQF@PQY (3865 EJONG I light

Pbé%ﬂuic% R1Q ink n%s SE é&?%’ﬂ(fMM)*f o4 nﬁﬁk oMEbeds): 5

vent” was rennve under reduced pressure

7oi7e(/lerpcﬂnalt?e§),vﬁ Bh (10! deh8- Q)B%@%(H’L)d J1&d) vﬁa?ér(lH d, J 6.4),
a@qip and1thengex ogywas perfornmed

4'67( %%)ﬁsr?rlopyl @%'tglgrl (bﬁ % jzggﬁ%i' Q)'I"he cgrrbi ned

organl c phases were dri ed (Na2804), filtered and 25

ppéygg% aped to afford
5-D1 s( acetgl t hi orret 1,3] di ox

ne. (1.32
Qd}jgtﬂppwﬁpprg H-4g5 Qeﬁég )%;séq[lrp ). §C EY tih|iane|]?6-ﬁ%r§>oxylic acid
n{é@HﬂdgsEg- beomgSWdosEe) by 1H NWR and it was used
out further purification. WO 2008/104175
SEeprAPK2008/ 000080 51 A sol ution of

5, 5- bi sgracet yl t hi onepphgie) -[ 1, 3] dicoxame (1. 32 g 8™
mol ) i hag HO S o g
0._"0 ~ S S-S
523 525

4,4-Bis(hydroxymethyl)-[1,3]dithiane was obtained in a two step process from
compound 523 following the literature procedure (Mitkin, 0. D.; Wan, Y.;
Kurchan, A. N.; Kutateladze, A. G. Synthesis, 2001, (8), 1133-42). Accordingly,
a mixture of compound 523 (1.36 g, 5 mmol) and KSAc (1.71 g, 15 mmol) in
anhydrous DMF (10 mL) was stirred at rt for 30 h. The solvent was removed
under reduced pressure and coevaporated with toluene (3 x 5 mL). Ice-water
mixture was added and then extraction was performed with diisopropyl ether (2
x 25 mL). The combined organic phases were dried (Na;S0,), filtered and
concentrated to afford 5,5-bis(acetylthiomethyl)-[1,3]dioxane (1.32 g,
quantitative) as a pale yellow viscous oil. It was found to be >95% pure by H

NMR and it was used without further purification.
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(2N, 25 nmL) was refluxed for 16 h and then cooled to
rt. The m xture was made al kaline by dropw se
waaddstioams of ag Na2COB (2M and then extract edp@i/bR2008/000080
CH2C12 (3 x 40 nlL). The corgqined organic layer dried
(Na2SO4), filtered and 5 concentrated under reduced
pressure to a white solid material, which was
AtsroildttHnaéfesisvmtdacmuhmnhmwmqacﬁ]bmpnemyl32eg hemnd) In aq HCI

0 g W A T 158 b DGR o g moce

awatlh@utl dfrbI;ISW|l§e fadditiioinfof Gt NapCO; 1OMA amid xhemn extbcted with CH,Cl,

S S SO A1 B S 55l

conydenthianed (Aderlieduesd ptessuredoat white solid #&atarial, Shichewas

R ol R a8 AR Ry AP o PR v
fiwereel tadstedidetd)¢- His(hgemxgmednd)-€t, 3]ditlianéewbich avasoused
“PtE'aSEfud'[l ed (_llhlac\gt%?ﬂ), filtered and concentrated under

AENESEUTE. The resi due obtai ned was flash
chr omat ogr aphed (35-55% EtQAc in |light petroleum to

e
Apr[hﬁX%l% f 4 flol?ls(rr{g X[tho thY %)El rﬁdlﬁhlme [(405317109 2hZS mmol) and
T(sGlZ(ﬂ)Zfas, &. Zﬂwnmrrml)sm arqu!mu@rmaidm%(‘épﬂa wag\atined @trg for 48 h.

SEfEnCioh e o R R 0, B12 57 05
ca:ioﬁipmmnmawd(@@aqn@aH@%(%mlL) were pddetioe mihasessqrageted
ﬂg é@ pg%ﬁé@'%ase' (ﬂ’%fs&ﬁ {” itere ér‘ﬂ:l E&ﬁ:enﬂra?écﬁﬂﬁ@e%d uced

d conmpound 526
prdsistee. Thel regidpgiobidiagd afﬁﬁ éhasfpehrm%tasracmes;ﬁéo‘éwtom in

hEIE':tr ?g% %Qﬁw")‘ﬁgﬁrcgv‘}&)e QQP%E;PQQIuh@s@&ddMynﬁhg@l [@ W Hithiane

(5RFNay 2 whitpsoligignatariels) - . ' H NVR (DI\/ISO d5): 6 7.36
(1H d, J 8.8), 6.81 (1H, d, 1 8.8), 4.20 (2H s),

14 (2H, s), 3.83 (2H, s), 3.81 (3H, s), 3.77 (3H
§§gpr_2 85 (4H, s). WD 2008/ 104175 PCT/ DK2008/ 000080 52

OMe Ts OTs OMe
OH o s
N — COG
OH (o) S
S__S
COOMe ~ COOMe
513 525 526

Following the general procedure, dialkylation of compound 513 (297 mg, 1.5
mmol) with compound 525 (806 mg, 1.65 mmol) in DMSO (7.5 mL) in the
presence of K,COs (518 mg, 3.75 mmol) afforded compound 526 as a white
solid material after purification by column chromatography (40-50% EtOAc in
light petroleum). LC-MS: Ry = 3.53 min.; m/z 343.14 (M+H)"*, 365.12 (M+Na)*,
327.28 (M-CHs)". *H NMR (DMSO-ds): 6 7.36 (1H, d, 7 8.8), 6.81 (1H, d, J 8.8),
4.20 (2H, s), 4.14 (2H, s), 3.83 (2H, s), 3.81 (3H, s), 3.77 (3H, s), 2.85 (4H, s).
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0O Ol \ ~RL OR2 :X21C C OO+ 1 O CoOw C
Cl 4b NIb General procedure C. LiHVDS (1Min THF,

w@20b8ay175vas added dropwi se to a ice-cold sol upepDHKaH08/000080

ester 4b and commercially apail able

3, 5-dichloro-4-nethyl pyridine (1.3 eq) in 5 anhydrous
THE The reaction m xture was stirred at rt for 12 h,
H20 (10 nL) and sat. ag. NH4Cl (20 nL) FWere added and
the m xture,yas extracted with Et OAc ( 5 1L). The

combi ned or gani-g phases re dried (Na A2l t er ed
and concefitflat e und&ﬁﬁced—p&essure

o]

he residue

obt ai ned wa i #3 ed bysjtash col um chPonatography

to afford keeayme Ib. 10 Using gener &

fol | owi ng congounds were obtai ned: qApl e g0

2 (3,5-Dichloropyridin-4-yl)-1-{9- nethoxy spiro[2H 1,5
i@ 15 3(4H), 3' - oxet ane] - 6-yl } et hanone

L%%?%ﬁqgfa% i?\%)%i%?% ElN thoq écngeér%@sd'lu@on of ester

4pramjecm;m@erq;@ﬂyd@mglgbﬁeohstﬁichloro -methy pyr|d|ne (1.3eq)in
aﬁh)?ﬁghgl?‘l-lpr?he rég%‘n?b(lr@iﬂdrg'v%% stﬁﬂ&pa)lm fonllﬁ)‘ﬂ\( FH@' 10 mL) and

ound in THF
scathQQpNéls@ln@@ ) Wﬁmwegmﬂ Fhe mixturenyyas )ex'afi?téfid'@ EOAC (3

l@ﬁe&‘ oYﬁHrﬁc.epl%Qse%QA/érg &&quNa%ogf tiftéred and
uri | Catl on

Io col'um chronat ogr aph 0% Et QAc
conggitratrd P@‘I’@JWUCE’L@WU@TTM 3eQQUqulp,tamqql{ was, pyrifed Ly flash

oI éhrofHa®ogk8pht iPaftérd ketone Ib.

Using general procedure C the following compounds were obtained:

Example 20
2-(3,5-Dichloropyridin-4-yl)-1-{9-methoxy-spiro[2H-1,5-benzodioxepin-
3(4H),3"-oxetane]-6-yl}ethanone (compound 121)

OMe
0
OMe ><:0
o
Cl Cl o
eyt —
o Sy o
COOMe O~ | a
514 SN 121

Following the general procedure, condensation of 3,5-dichloro-4-methylpyridine
(169 mg, 1.04 mmol) with compound 514 (224 mg, 0.8 mmol) in THF (4 mL) in
the presence of LiIHMDS (2.4 mL, 2.4 mmol) afforded compound 121 as a white
solid material after purification by column chromatography (65-80% EtOAc in
light petroleum). LC-MS: Ry = 3.24 min.; m/z 410.07 (M+H)", 408.19, 410.22
(M-H)". 'H NMR (DMSO-ds): 0 8.66 (2H, s), 7.45 (1H, d, 7 8.9), 6.91 (1H, d, J
9.0), 4.66 (2H, s), 4.57 (2H, s), 4.50 (2H, d, J 6.5), 4.46 (2H, d, J 6.5), 4.36
(2H, s), 3.85 (3H, s).
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(MH-. 1H NWVR (DMSO-d6): b 8.66 (2H, s), 7.45 (1H, d,
189, 6.92 (1H, d, J 9.0), 4.66 (2H, s), 4.57 (2H,

WO 200840005 (2H, d, J 6.5), 4.46 (2H, d, J 6.5), PET/B&2008/000080
(2H, s), 3.85 (3H, s). 25 WE32008/104175
PCT/ DK2008/ 000080 53 Exanple 21
2 (3 5-Di chl oro-1-oxi do-pyridin-4-yl)-1-{9-net hoxy- spi

n% 0%%%))(%%\/@9@ 6og§t1aqs &%&}/%&)E@Wa "Sol ut i on

belhzodloxepln 3(4H),3’-oxetane]-6-yl}ethanone (compound 122)

2- (30N5 Di chl oropyri di n-4-yl)-1-{9-methoxy-spiro[ 2H 1,5
oxepi n-3(4H), 3' - oxet ane] - 6-yl } et hanone [ 121]
ng,X50 nol) in CH2CI2 (1 m-) was added 30%
tL) and nethyltrioxorhenium(VIl) (5 ng). The
re was stirred for 18h, added Mh02 (5nmg) and was
cstiyred for another hour. CH2CI2 (10nL) was added and
t fle Jorgani ¢ phase was washed with 10 water. The

combi ned organi ¢ phase was dried over MgSO4 and

evaborat ed to dryness under reduced pressure.

f §19r1d f, .
TS (PR M il g,
bsnzodlazenm Af4H) ;umetcgnq] }eﬂwalrm%u@l&x%ﬁén% Oumoi) in
A <§l| ?nj;ﬁf%soé 36“/0 1,02 (15 4L} and methylirioxorhenium (Vi) (5

OXYy-Spifro benzodi oxepi n-

nmo4me Fixtuing @taaﬁél]'te@ fyr 18hhaddsseMp@pkypahand »@s stisredigr
aﬁ%tﬁer %ungpCIZ (10mL) was added and the organic phase was washed with
water. The combined organic phase was dried over MgSO, and evaporated to

dryness under reduced pressure. Standard HPLC purification afforded 14mg of
the product.

LC/MS (METHOD B): (m/z) 426.18; 428.20 (MH+); RT = 2.42 min; purity (UV)
= 100%

Example 22:
2-(3,5-Dichloropyridin-4-yl)-1-{9-methoxy-spiro[2H-1,5-benzodioxepin-
3(4H),3’'-thietane]-6-yl}ethanone (compound 123)

OMe

: 0

OMe S
° cl cl o)
or oy —
) . °
COOMe Ch A~
o |
N 123

516
Following the general procedure, condensation of 3,5-dichloro-4-methylpyridine
(366 mg, 2.26 mmol) with compound 516 (516 mg, 1.74 mmol) in THF (10 mL)
in the presence of LIHMDS (5.2 mL, 5.2 mmol) afforded compound 123 as a
white solid material after purification by column chromatography (55-65% EtOAc
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XS+ O OCOOwe C C 20 516 N 123 Fol Il owi ng the
general procedure, condensation of

w@20msdiAqd oro- 4-net hyl pyridine (366 ng, 2.26 padbk2008/000080

with compound 516 (516 ngy, 15474 nmol) in THE (10 m -)
in the presence of LIiHVWDS (5.2 nL, 5.2 mol) afforded
conmpound 123 as a white solid material after

iPlghtf petrfld ). C-mSk W= @ te3omin. p gi/aptng . 14654 8525 BNER) ™ WO

BRI AR B 58 ) e Pl

149221), 2364 MHﬂ)s)S 44 NI, Es(j;DCI33)(2I-6 s$. 5.93((3H, s§)3.20.(3/, d, 7 9.9),
6.71 (1H, d, J 9.2), 4.64 (2H, s),
1]2H%2"f214] ?f 4.33 (2H, s), 3.93 (3H s), 3.20 (2H d,
J 9.9), 3.12 (2H, d, J 9.9). 5 Exanple 23:
E2 3, 5 9 chl or opyri d|
* =1-{9- met hoxy- spi ro[ 2H 1, 5- benzodi oxepi n-
23(#5IDiAetopy ediane-yl)-1-{P-metloeiydedirad 2kt 3, 6t hemzodigxepin-

g‘g"?ﬂ?'gtiﬁeqs &% L_qibxia&-6-y1fthandnd (cothfdun@i124) 10 To a

2-(3,5-Dichloropyridin-4-yb)-1-{9-net hoxy-spiro[2H1,5

- benzodi oxepi n-3(4H), 3" - H-yl } et hanone [ 123]

(42.6 ng) in CH2CI 2 (1 ?éaded 30% H202 (38 L)
¢5 ng). The m xture was

and net hyl tri oxor heni un{ Vi
stirred for 18h and subse tly washed with water.

The organic phase wasadriect over MgSO4 and evapor at ed
to dryness under reduced _pfiessure. 15 Standard HPLC
purification afforded 6ngNof the product. LC MS

é ’_%D nBz)f' 2- Sg?szblcﬁm&&dila%ylé% 6%e%ﬁ>x" Md"‘l‘)[ZIB-E 5-
benzodloxepln 3(4H) 3’-thietane]-6- yl}ethanone [123] (42.6 mg) in CHCI; (1
mL) was added 30% H,0; (38 pL) and methyltrioxorhenium(VII) (5 mg). The

mixture was stirred for 18h and subsequently washed with water. The organic

phase was dried over MgSO, and evaporated to dryness under reduced pressure.
Standard HPLC purification afforded 6mg of the product.

LC/MS (METHOD B): (m/z) 458.13, 460.10, 462.14 (MH+); RT = 3.30 min;
purity (UV) = 100%

Example 24:
2-(3,5-Dichloropyridin-1-oxido-4-y|)-1-{9—methoxy-spiro[2H—1,5-benzodioxepin-
3(4H),3'-thietane-1’, 1'-dioxide]-6-yl}ethanone (compound 125).

To a solution of 2-(3,5-Dichloropyridin-4-yl)-1-{9-methoxy-spiro[2H-1,5-
benzodioxepin-3(4H),3'-thietane]-6-yl}ethanone [123] (39.6 mg) in CHxCl, (1
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20 2-(3,5-Di chl oropyridi
n-1-oxido-4-yl)-1-{9-net hoxy-spiro[ 2H 1, 5- benzodi oxepi

w2008(dddys 3' -t hi etane-1', 1'-dioxide]-6-yl}et hBanD&2008/000080

(conmpound 125). 0 I 0 Sxg50 Oci ci N O To a

sol ution of
2-(3,5-Dichloropyridin-4-yl)-1-{9-nethoxy-spiro[2H 1,5
mL) hesszaiti e rH 80 4 7 u8) aht inedthylefioxriieniettfsti)rié mdR3he

s SuR s BBE e st e LA/ Spsecgser Teegoani

phask wes byibd rovex BigBeniandevbprafed togdiryn€be underxtedueedaressure.

tirr r_18h,..and I ed water. The
Sg?"ﬁrgﬁ‘fgptgﬁggﬁc%%n aﬁ&n@%d%@f@%%ﬁé pﬁ% g'vaporat ed to
LAY EMETHOOEB ) : r(eday 4d4 17242616, 478t18n(MId¢);HPLE 2.39 min;

uri fipati.an,af forded 8.4nmg of the product. 5 LCO M
pFT\'féT% B)lfb%(/'?ﬂ z) 474.17, 476.16, 478.18 (MH); RT =
2.39 min; purity (W) = 100% Exanpl e 25:
E_%'r(nﬁle%% )i(lglpio:]?p)llgi din-4-yl)-1-{9-net hoxy-spiro[2H 1,5
23(343PDichleropy Bdiahi-dyd)- &)y inehapy} snirted Ald nle St kenzpdionepin26)

i Suithg DR el MR Pon o

3, 5-di chl oro-4-nethyl pyridine (53 ng, 3_mol) wth
cgrrpound 5 (74 nmg, 0.25 mmol) in THE in

the presencg of Ij H (Q.7% nL, 0.75 of-or ded
conpound @ a§@ gué ' gol—i—d—mat eri gfter
purification by’ €6l um onat ogr aphy ((60°80% Et OAc

in light peredsl eum). LC-MS: RT = 3. B “ iz
426.18, 428.16 (MrH +. 1H NWR (DVBO : 5 @64 (2H,

s), 7.39 (1H, d, 1 8.8), 6.86 (1H, d, J 8.9), 4.60
Following the general procedure, condensation of 3,5-dichloro-4-methylpyridine

(53 mg, 0.33 mmol) with compound 518 (74 mg, 0.25 mmol) in THF (1.5 mL)
in the presence of LiHMDS (0.75 mL, 0.75 mmol) afforded compound 126 as a

ol

white solid material after purification by column chromatography (60-80% EtOAc
in light petroleum). LC-MS: Ry = 3.63 min.; m/z 426.18, 428.16 (M+H)*. 'H
NMR (DMSO-d): & 8.64 (2H, s), 7.39 (1H, d, J 8.8), 6.86 (1H, d, 7 8.9), 4.60
(2H, s), 4.34 (2IH, s), 4.17 (2H, s), 3.97 (4H, s), 3.84 (3H, s).

Example 26:
2-(3,5-Dichloropyridin-4-yl)-1-{9-methoxy-spiro[2H-1,5-benzodioxepin-
3(4H),4'-tetrahydropyran]-6-yl}ethanone (compound 127)

OMe
o}
o
Ch O o}
o + | n——
o}
N
o N cl cl
COOMe /|
NN
N 127

520
Following the general procedure, condensation of 3,5-dichloro-4-methylpyridine
(59 mg, 0.36 mmol) with compound 520 (85 mg, 0.28 mmol) in THF (1.5 mL)
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(2H, s), 4.34 (2H, s), 4.17 (2H, s), 3.97 (4H, s),
3.84 (3H, s). 20 Exanpl e 26:

WQ@2(8,16+13% chl or opyri di n-4-yl)-1-{9- net hoxy- spi roi/Br2dsH00080
- benzodi oxepi n- 56
3(4H), 4' -tetrahydropyran] - 6-yl } et hanone (conpound 127)
WO M:)Co G/ Cd O~ O)CO+ 0O ONOC C
ifotaMpres@icd\bfLIAMMBGI (1008 Nnd., 10heS genel) affopdedicanopand 127 as a

R EeChh ASLT Y SR DY REG5, 85,4658 rronc
il Hiht( detfolad) ) WO~ 130 &+ 1:0 31746 nRCT /nDK24ABE2 D0BEBR1 (B6-H)h,

SSEPLERCTE A LR (et DR b i) 0

6pRT (TH ot D0) bY.68RHIR), ch2B 2t oYk 4B (21605)7GIBELIAGS), 3.64
| u -M5: RT = 3.70 min.; niz
<5\'38@£§5h2’859¥hﬁn%3%? © 436.30, 438.27 (MH-. 1H NMWR

(DVMBO-d6): b 8.65 (2H, s), 7.42 (1H, d, 1 8.9), 5 6.87
E&H 74 9.0), 4.63 (2H, s), 4.25 (2H, s), 4.07 (2H,

, 3. (3H, s), 3.64 (4H t, 1 5.3), 1.60 (4H, t, J
25(35-Digarep L xidp-pyridin-4-yl)-1-{9-methoxy-spiro[2H-1,5-

b%gf%é})éﬁfég@ﬁ Pal @9 Qrdpyra - 8-yfrothandhiel QoRRIcRAY Y28Y|

benzodi oxepi n-3(4H), 4' -t et rahydr opyr an] - 6-yl } et hanone
000 0:)CO ci ci

To a solution 2-(3,5-Dichloropyridin-4-yl)-1-{9-methoxy-spiro[2H-1,5-
benzodioxepin-3(4H),4’-tetrahydopyran]-6-yl}ethanone [127] (66 mg, 150
pmol) in CH,Cl; (2 mL) was added 30% H,0; (45 ulL) and
methyltrioxorhenium(VII) (10 mg). The mixture was stirred for 18h, added
MnO2 (10mg) and was stirred for another hour. CH,Cl, (10mL) was added and
the organic phase was washed with water. The combined organic phase was
dried over MgS0, and evaporated to dryness under reduced pressure. Standard
HPLC purification afforded 5.6mg of the product.

LC/MS (METHOD B): (m/z) 454.32; 456.32 (MH+); RT = 2.80 min; purity (UV)
= 100%

Example 28:
2-(3,5-Dichloropyridin-4-yl)-1-{9-methoxy-2’,2'-dimethyl-spiro[2H-1,5-
benzodioxepin-3(4H),5'-[1,3]dioxane}-6-yl}ethanone (compound 129)
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N O To a solution
2-(3,5-Dichloropyridin-4-yl)-1-{9-nethoxy-spiro[2H 1,5

wo 20081@Aek oxepi n- 3(4H) , 4' -t et rahydopyr an] - 6- yl pEi/pDRIW8B000s0

[127] (66 ng, 150 nol) in GR2C2 (2 nl) was added 30%
H202 (45 |-) and 15 nethyltrioxorheniun(VIiIl) (10 np).
The m xture was stirred for 18h, added M02 (10nD)
and was stirred for another hour°MeCH2CI2 (10nmL) was

added and the organic phase th water.
H‘éoconbl ned org ni ¢ phase was j}g—gx MySO™4 and
.. })ﬁ%%tp Hﬁéﬁ% _under reduked pressure. Standard
HPL cati bt forded 5.6 8f the product. 20

le6é (METHOD B):" (nfz) 4547 5'6 32 (I\/H+) RT =

2.80 mn; purity (W) = 100%

2- (3, 5- D|chI oropyridin-4-yl)-1- {9 metﬁ%oxy 2', 2" -di met h

FMlowsid Ed ghérabproéedure, condensation of 3,5-dichloro- 4- methylpyridine

benzodi oxe 3 1,3ld -

(R o) 4 oA (B P soH iR g TRE £2 mb) i

t%@'egrﬁe @M?HI@DSKlQ mii\H . f}mﬁb@;ﬁ@rcﬁld @rgp&m\/bzﬁég a\white
0 I 0OC ure cO e

sallcmafectal GG BB YT S8 Ch I atg TR et SRR Th EAS T

ligt@tolelra LA - M50 RYDs 3B HAdhimmet/z 468. il'9-,IE4X0223r‘(.M+Hr) 46636,

ABE SRR T2 NI TOP: b 0.8 Bofaer & (B & 8.0), .9

(nurd le 9:&9 i 2832 He e), B3 thﬂ,osi)at%@ﬂ aphys)( BEBtB(I% E)CAB2i (@H,

;oggéﬂ%}\igﬂ)l%@%?a 468 33 (E/LSH)m " 1HmN§/R468' 1

(DMBO-d5): b 8.65 (2H, s), 7.42 (1H, d, J 8.8), 6.89
E rlnI;| J 9.1), 4.63 (2H, s), 4.33 (2H, s), 4.08 (2H,
3 (3H, s), 3.82 (4H, s), 1.39 (3H, s), 1.37
2{(3H-DidhlorbPyridin-4-yl)-1-{9-methoxy-spiro[2H-1,5-benzodioxepin-

3(4H),5'-[1,3]dioxane]-6-yl}ethanone (compound 130)

SooRtt EOO

524

Following the general procedure, condensation of 3,5-dichloro-4-methylpyridine
(211 mg, 1.3 mmol) with compound 524 (310 mg, 1.0 mmol) in THF (6 mL) in
the presence of LiIHMDS (3 mL, 3.0 mmol) afforded compound 130 as a white
solid material after purification by column chromatography (60-80% EtOAc in
light petroleum). LC-MS: Ry = 3.64 min.; m/z 440.16, 442.17 (M+H)*, 438.27,
440.29 (M-H)". 'H NMR (DMSO-d¢): 6 8.65 (2H, s), 7.43 (1H, d, J 8.9), 6.89
(1H, d, 78.9), 4.84 (1H, d, J6.1), 4.79 (1H, d, 7 6.1), 4.64 (2H, s), 4.34 (2H,
s), 4.08 (2H, s), 3.90 (2H, d, J 11.4), 3.85 (3H, s), 3.82 (2H, d, J 11.2).

Example 30:



10

15

20

Exanpl e 29:
2-(3,5-Dichloropyridin-4-yl)-1-{9-nethoxy-spiro[2H 1,5

weo bheisaodiroxepi n- 3(4H),5' -[ 1, 3] di oxane] - 6- y1} erOBDERNIES/000080

(conpound 130) Ove OO Owsgg- (OXOC G 00 I oO
0C Ca COOw 524 N 130 15 Foll owi ng the general
procedure, condensation of
zsgﬁsmidhbmMidmpWiw+4—dli)ﬂe{9(rﬁ&t1\owg-sp'to[32Hrm;ﬁ) W th

und 5 3 . t he
S PRRIRE BR R T e B ebindhi ((hydllnd Fau) 19
130 as a white solid matepial after purlflcatlon by
col utm chr onmat ogr aphy (60- ao@%
petroleun). LG-Ms: RT = 3 §<( ; 440 16 442. 17
(M+H) +, 438.27, 20 440. 29 oH NVR (DMSO-d5): 6
8.65 (2H, s), 7.43 (1H d, AN 8 9) 6.89 (1H, d, J
8.9), 4.84 (1H, d, J & 1)] 4 , 79 (1H, d, J 6.1), 4.64
(2H, s), 4.34 (2H, s),Y4.§ (2H s), 3.90 (2H, d, J
11.4), 3.85 (3H, s), 3.8«2H d, J 11.2). Exanple
30: WO 2008/ 104175 PCT/ DKR008/ 000080 58
2-(3,5-Dichloro-I-oxido-pyridine-4-yl)-1-{9-nmet hoxy-sp
iro[2H].5-

L OXe 3 n
Tt)éao i tp%g?%éi%l%op% csln]zgyﬁxlqgﬁlrﬁgtl%w esﬁah%m-l el 5-
benzodioxepin-3(4H),5’-[1,3]dioxane]-6-yl}ethanone [130] (100 mg) in CH,Cl,
(2 mL) was added 30% H,0, (120 pL) and methyltrioxorhenium(VII) (5 mg).

The mixture was stirred for 18h and subsequently washed with water. The

organic phase was dried over MgSO, and evaporated to dryness under reduced
pressure. Standard HPLC purification afforded 85mg of the product.
LC/MS (METHOD B): (m/z) 456.23 (MH+); RT = 2.55 min; purity (UV) = 95%

Example 31:
2-(3,5-Dichloropyridin-4-yl)-1-{9-methoxy-spiro[2H-1,5-benzodioxepin-
3(4H),5'-[1,3]dithiane]-6-yl}ethanone (compound 132)

OMe \(]j/ ><: >

L0

526
Following the general procedure, condensation of 3,5-dichloro-4-methylpyridine
(154 mg, 0.95 mmol) with compound 526 (250 mg, 0.73 mmol) in THF (4 mL)
in the presence of LiHMDS (2.2 mL, 2.2 mmol) afforded compound 132 as a
white solid material after purification by column chromatography (45-55% EtOAc
in light petroleum). LC-MS: Ry = 4.39 min.; m/z 472.15, 474.14 (M+H)". 'H
NMR (DMSO-ds): 0 8.65 (2H, s), 7.42 (1H, d, 7 8.9), 6.88 (1H, d, J 8.9), 4.64
(2H, s), 4.43 (2H, s), 4.24 (2H, s), 3.85 (3H, s), 3.84 (2H, s), 2.91 (4H, s).
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N I- 0O 5 To a solution of

2-(3,5-Dichloropyridin-4-yl)-1-{9-nethoxy-spiro[2H 1,5
whengadiiexepi n- 3(4H), 5' -[ 1, 3] di oxane] - 6- yl } et heeDDR2008/000080

[130] (100 ng) in CH2Cl2 (2597.) was added 30% H202

(120 L) and nethyltrioxorhenium(VIl) (5 ng). The

m xture was stirred for 18h and subsequently washed

Exbéinplengeer. The organic phase was dried over MgSO4

P%Eg ev%Porated to dryness under reduced 10 pressure.

339 HPLC purification afforded 85my of the
HoheothueicombGiavib POFETISEDb&)k aaeszipn 4B6NH3006283); wagTincubated

féfgogﬂ &.Erﬁﬁ{)e'rttoeégl {opfboind’ 2t 8orfc&RHFBESns*do to 10 uM, with camP
(I ¥D-BM) - dnd itivest iogwgme pitr (6. Q24 MEBH Ioé madidadsivelyi labeliest cAMP.

N

birging-of thewhMB prdrbict ém SPAIbepds cwliioh @eneratel shemplupringscence

e SLEsB R PR o gl BBl bang o
therddieacpive seavee tothd beddssad the Mmingseentisianp! whs spaegted.
TR TR e ceflidtef as th Hola0tde MR BbN S LesBh b Biin 500
inhibitipglof thesuldteyeicleavagevey mpgred to cogtigisisampies, and are

. 474, MrH) +. 1H NVR (DVMSO-d6): b 8.65 (2H,
egg',?es%édﬁsﬁlﬁ%,](ﬁ'&( 1H)8. 9), 6.88 ((1H, d, J)8. 9), 4. 62
(2H, s), 4.43 (2H s), 4.24 (2H, s), 3.85 (3H, s),

ThesiBHhreShows 18 irabftih pslow. WO 2008/ 104175

008/ 000080 59 Exanple 32: PDE4 assay

Table 1

Compound | ICso (PDE4)
101 26nM
102 41nM
103 26nM
104 10nM
105 310nM
106 127nM
107 590nM
108 220nM
110 11nM
111 18nM
112 29nM
113 53nM
114 45nM
115 1410nM
116 1290nM
117 207nM
118 1800nM
119 71nM
120 310nM
121 52nM
122 50nM
123 17nM
124 104nM
125 200nM
126 67nM




Human reconbi nant PDE4 (Genbank accession no

NM 006203) was incubated for 1 hour, with the test
wEwmesats at concentrations up to 10 NM w t h EMPK208/000080
(1x10-5M, and with a |ow angunt (0.021 MBq) of
radi oactively | abelled cAMP. At the end of the
i ncubation, the cleavage of the substrate was
1ovyal uat ed 2y he  bir ndijng of the AWMP product to SPA
{Bgads, wWhi;gRmgener at e ghenol um nescence when bound to
ibge radigactive tracer.| The AVP product inhibited the
13pNdi Ng af4onh1€ Tadi oaqtive tracer to the beads, and
1BRE TUMNesHRt Si gnal |was conpeted. 10 The results
1887 € cal gGlgaped as the |nol ar concentrations resulting
T S50%  TTihr br tTom of the substrate cl eavage conpared
to controls sanples, and are expressed as I1C50 (M.
ETQ% |iee§§lj ts are shown in Table 1 below. 15 Table 1

“1C50 (PDE4) 101 26nM 102 41nM 103 26nM

TNF4o t€dedde 105 310nM 106 127nM 107 590nM 108 220nM

s e e R ompae st e aue irdada M gery

coats. BhebMod is mixed with saline at a ratio of 1:1, and the PBMC were

isolated using Lymphoprep tubesTM (Nycomed, Norway). The PBMC were
suspended in RPMI1640 with 2 % foetal calf serum (FCS), pen/strep and 2 mM
L-glutamine at a concentration of 5 x 105 ¢/ml. The cells were pre-incubated for

10 30 minutes with the test compounds in 96 well tissue culture plates and
stimulated for 18 hours with lipopolysaccharide 1 mg/ml (Sigma). The level of
TNF-a was measured in the culture supernatant by enzyme immunoassays using
primary and secondary biotinylated antibodies from R&D systems. Results are
expressed as ICsy values calculated from inhibition curves using as positive

15 controls the secretion in LPS stimulated wells and as negative controls the

secretion in unstimulated cells.

The results are shown in Table 2 below.

20 Table 2

Compound | ICso (TNF-a)
101 28nM
102 88nM
103 23nM
104 44nM
105 800nM
106 158nM
107 910nM
108 167nM
110 17nM
111 19nM
112 34nM
113 82nM
114 95nM
115 471nM




121 52nM 122 50nM 123 17nM 124 104nM 125 200nM

126 67nM WD 2008/ 104175 PCT/ DK2008/ 000080 60 127
w@2008hdid8 11nM 129 130 40nM 131 43nM 132 26pdvi/DK2008/000080

Exanpl e 33: TNF-a rel ease 5 gfuman peripheral bl ood

nononucl ear cells (PBMC) were isolated from buffy

coats. The blood is mxed with saline at a ratio of

1161, and

1i7besT™

DigeavEd,

1 PV 1640

WEbBnid Y6 T 06t 4

1p9d Z MV EpghMt am ne at

18¢M . TNe166hh& WET € i

1 L[h the
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1 ‘;aIeS a

don@t Ui ared

153 pOpoly

\>§gﬁp|ar rde J.
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b 1§§mur edTn

1 BILyIIB I
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bbaoBMC were] isol ated using Lynphoprep
Norway). The PBMC were suspended in

il calf serum (FCS), pen/strep

a concentration of 5 x 105
e-incubated for 10 30 m nutes

5 in 96 well tissue culture
for 18 hours with
p/m (Sigma). The | evel of

he cul ture supernatant by
ng primary and secondary

5 from R&D systens. Results are
bs cal cul ated frominhibition

e 15 controls the secretion in

nd as negative controls the
ajed cells. The results are shown
Jabl e 2 Conpound | C50 ( TNF-a)
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103 23nM 104 44nM 105 800nM 106 158nM 107 91OnM
108 167nM 110 17nM 111 19nM 112 34nM 113 82nM 114
wO20dhohid> 471nM WO 2008/ 104175 PCT/ DK2008/ 000G DKEMS/000080
116 2940nM 117 286nM 118 5%20nM 119 508nM 120
1250nM 121 64nM 122 20nM 123 35nM 124 135nM 125
135nM 126 111nM 127 27nM 128 9nM 130 50nM 131
clemdé 132 29nM 5 WO 2008/ 104175 PCT/ DK2008/ 000080 62

1. A compound of general formula I

wherein m and n independently represent 0, 1, 2, 3,4, 5, 6, or 7;

and wherein G and E independently represent sulphur, oxygen, -N(Rs)-, or
-N(Rs)C(0O)-,

and R, and R,, together with the carbon atom to which they are attached, form
an unsaturated carbocyclic ring or a heterocyclic ring comprising one or two
heteroatoms selected from oxygen, sulphur, -S(0)-, -S(0)2-, -N=,

-N(Rs)-, one or more carbon atoms in said unsaturated carbocyclic ring or
heterocyclic ring being optionally substituted with one or more, same or different

substituents selected from Rg4; or

wherein G and E independently represent sulphur, oxygen, -N(Rs)-, or
-N(Rs)C(0O)-,

and R; and R,, together with the carbon atom to which they are attached, form
an saturated carbocyclic ring, one or more carbon atoms in said saturated
carbocyclic ring being optionally substituted with one or more, same or different
substituents selected from R,, provided that when G is oxygen, m and n are not
both zero, and further provided that when G and E are both oxygen, the sum of

m and n is six or above;
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CLAIMS 1. A conpound of general formula | R3 G (CHZ)
R E-(CHZ) Rz nx 0O 5 wherein mand n independently

woeasasant 0, 1, 2, 3, 4, 5 6, or 7; 10 and wWher®Kao($000080

and E i ndependently represeryz sul phur, oxygen,

-N(R5)-, or -N(R5)C(O-, and Rl and R2, together with
the carbon atomto which they are attached, form an
RyRSleten, efdeaybalkyslalienyl, rgkyatyl ahdiedleylpalkoky chaloaigoxy,

a'%x(;‘E'en?org& oty SOURFHAT R ETHERGET  one

nmore carbon atoms in said unsaturated carbocyclic

B P RS S B BTN L . s,

o%ojltid, toneiytisoxyel ect ed from 114; or vvher ein G and E

i ndependently represent sul phur, oxygen, -N(R5)-, or
20 -N(R5) C(O -, and R and R2, together with the
Re v Inairogérgalkyd, dioalkytk, hwlqarleorwﬂx lydrexyalkyr atkosyrarbonyl,

af d_ca nore carbon atons
a& 3 [fgﬁﬁSalg( {apﬁﬁymﬁ oc cl nI%gSIrfl rYé bei ng optionally
substltuted with one or nore, sanme or different

q; ue lgeted from R4, provided that when Gis

Xﬁyg onh @ hdaﬁ gﬁe not 25 both zero, and further

prow ded that when G and E are both oxygen, the sum of

ARV B BB A s VR R ERAN etsroerviatiy
heteregygloal kel okyﬁgﬂrocmma&_@nyy|opt|gpa%§tgbstﬁtaqegaqnpbgye or more,
s%gﬂrtdkﬁ%en{? B%ilﬁuelrgg ﬁ&g&%%mwl al kyl carbonyl, or

am nocar bonyl ; ydrogen, anino, thioxo, aIkyI,
hal oal kyl , hydroxyal kyl, al koxy, hal ogen, 5 oxo,

aﬁt{f' pﬁfarn% LXIQEWcheBéaHIé SQV@ rh?@ﬁ‘étes aﬁlﬁkhdesh 8l 8@l &tk thereof.

car onyl,” hydroxyal kyl', " al koxycar onyI
aIkyIsquonyI alkylan1nosulfonyl or an1nosu|fony|,

2. A compound according to claim 1, wherein E and G are both oxygen.

3. A compound according to claim 1 or 2, wherein m and n are both one.
4. A compound according to claim 1 or 2, wherein m and n are both zero.
5. A compound according to any one of the preceding claims, wherein R; and R;,
together with the carbon atom to which they are attached, form a heterocyclic

ring comprising one or two heteroatoms selected from the group consisting of

-0-, -S-, -S(0)-, -S(0,)-, -N=, and -N(Rs)-; one or more carbon atoms in the

heterocyclic ring being optionally substituted with one or more, same or different

substituents selected from R,.

6. A compound according to any one of the preceding claims, wherein R, and R;,
together with the carbon atom to which they are attached, form a 4-, 5- or 6-

membered heterocyclic ring.
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10 X is a bond, -CH2-, or -NH; Ais aryl, cycloal kyl,
cycl oal kenyl, aryl al kyl, heteroaryl, heteroaryl al kyl,
wdheseneays! oal kyl or heterocycl oal kenyl, opti op@t/bk2008/000080
substituted with one or norgg same or different
substituents selected fromR4; 15 and pharnaceutically
acceptabl e salts, hydrates, N-oxides, or solvates
7t hepafound 2ccdrdorayotlaich Saxt @, dvhegeindhe Ihekemoty clishrérgeis n

S 87 AT Bt 1 SR eSS0

tétﬂ-fmﬂwtﬂlmﬁ:m d} ndicxide; ltetrahydrarhichyradd rexide npiparddine,

e PbichRfe cit hetRARE: R P hangR s Be e,

thietahethexiday bothietthanetlol whdxithe.t hey are attached, form
a heterocyclic ring conprising one or two heteroatorrs
selected fromthe group consisting of -0-, -S-,
8: 8(cOmnpound@aeyrding td=laiand or (|, RBlereindhe hetemoydicaindoon
I 0.t rocyclic ring being optionall
C@%@Q??S{%eeﬂ&ﬁrﬁgﬁne gr nor e, gams o? dloffer enty
substituents selected fromR4. 30 6. A conpound
a t e t
QFéchtho&gfj a%g%ggr{gggbr 5 \%If' t6h u:t%ﬁgélﬁgf%h@&ﬁ%y%h@’gm\%h%ﬁ{p@ls@s two
heteggatams. at t ached, forma 4-, 5- or 6- nenbered
het erocyclic ring. WO 2008/ 104175 PCT/ DK2008/ 000080
64 7. A conpound according to claim5 or 6, wherein
10ha chaternd petarding touclaisn B1ost AMpIPIBEYE Aterartamise is/are
di oxol ane, [1, 3] di oxane, tetrahydrothiopyran,
te r ahydr ot hi opyran-1, 1-di oxi de,
t et rahydr ot hi opyr an- 1- oxi de, pi peri di ne,
1?3}\&%%{193 %'cém'laﬁg;eto &idirPB-oid, WrRR&n thBiRt&B8tom(s) is/are
3] -dithiane-1, 3-di oxi de, 5t hi et ane- 1- oxi de, or
selphet, H8MR)-1 01 -$Pxi-de. 8. A conpound according to
claimb5 or 6, vvherei n the heterocyclic ring conpri ses
one heteroatom 10 9. A con‘ﬁound accc)rdlpav{;8 E 2
1¢hA cemMporAd agerdinsctpc? tYcons RitheRrpreding craligs: W erein R'is

hB&dr 6496 ORSerddtylafkyt.onpound according to claim8 or 9,
wherein the heteroaton(s) is/are oxygen. 15

13. A compound according to claim 12, wherein A is pyridyl, pyrazinyl or

quinolyl.
14. A compound according to any one of claims 1-11, wherein A is phenyl.

15. A compound according to any one of the preceding claims, wherein A is

substituted with halogen.

16. A compound according to any one of the preceding claims, wherein R; is C;.

salkoxy, C,.¢halogenalkyl, or halogen.

17. A compound according to claim 16, wherein Rj is methoxy or ethoxy.
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11. A conpound according to claim8 or 9, wherein the
heteroaton(s) is/are sulphur, -S(O-, or -S(0O2-. 12.

waLenmrawnd according to any one of the precedp@gpK2008/000080

clainms, wherein Ais 20 hetgyoaryl or

het eroaryl al kyl . 13. A conpound according to claim12,

wherein Ais pyridyl, pyrazinyl or quinolyl. 25 14. A

180 AouTpbuad Gataliditg tocargnyne ofthef prekeding cleirbi, whbreireXris

'@Hi's phenyl . 15. A conpound according to any one of
&' preceding clainms, wherein Ais substituted with

hal ogen. 30 16. A conpound according to any one of the

18RRI DR LR A Sofr St s 17 B e o

to claim16, vvhereln R3 is methoxy or ethoxy WO

ZBOR%/O#%%%Z? a%glld%ﬁtg o% 9?298\9%%% ;«35 4 309%) ¥r|dyl)

accor 0 any e’ précedi ng clains,
X is -CH2-. 19. A conpound according to any one of
acco |pr]?5il\? %Frﬁ E%Sgw ne? mheApéchngéla%EP@H@r‘ém Ryls

hydro8eB- di chl oropyridyl). 21. A conpound according to

any one of the preceding clains, wherein R4 is

hydrogen. 10 22. A conpound according to any one of

22ha qempoea mgcaidiionts, anyeprs: okkhef prefeding elajnsugslected from
t

t 2-(3, I idine-4-yl 1 7- hoxy-

SEB Pl of Ot Dy o

2°.3, 556 getrapgdrogspiro[1,3- benzodloxofe 2,4° (4H) pyran]-4-yl)ethanone

(Mﬁ&:rﬁpidﬂ[l 3- benzodi oon e-2,4"-(4H)-pyran]-4-yl)eth
anone (corpound 101)

NRE3; @cf@pmvaﬂww). Zénqthm 27 :3ePhéxytesrahydrasspigo[1;3-ben-
zbdigkydr0as hH ré?rf]bi‘-'&arboxamnde (compound 102),

zodi oxol e- JJ yran] - 4- car boxam de (,co npo nd
21@2§ -Dichloro-1- ox1do pyridine-4- yI) -(7-methoxy-2",3",5 ", tetrahydro-

s&r&[& :5-‘0@h£6'd|6bfdPeJZ'&XKW)-ByfdnqlmQI‘)étrWnbné(&o?nﬁﬂiriwmﬁ
ro-

21C33519éﬁ26r&pw6'|n§ oyl 1-!(411&th|8§Y éhyS £HfYFERTiRIBHe3-benzo-
d(o&@l@@@ﬁd(zlﬂ%lophen] 4-yl)ethanone (compound 104),

r@ §a|g%?l%ggﬁélg\ﬁ¥%bgop?7 mgtl"Poxy sglropegrb%)%f)éibkgl'e:ijl hyd
pipedidiHed-42yBethaRbhe (duraphen 1ta5)y| ) et hanone (conpound

(1 SrjeerpPy A ReT o ShP oty 3 pERS AP el gPirolL, >
benzodioxole-2,4 ' -piperidine]-4-yl)ethanone (compound 106),
2-(3,5-Dichloropyridine-4-yl)-1-(7-methoxy-1 " -[methylsulfonyl]-spiro[1,3-ben-
zodioxole-2,4 *-piperidine]-4-yl)ethanone (compound 107),
2-(3,5-Dichloropyridine-4-yl)-1-(7-methoxy-1 "-acetyl-spiro[ 1,3-benzodioxole-
2,4 -piperidine]-4-yl)ethanone (compound 108)
2-(3,5-Dichloropyridin-4-yl)-1-(7-methoxy-1'-methyl-spiro[1,5-benzodioxole-
2,4'-piperidine]-4-yl)ethanone (compound 109),
2-(3,5-Dichloropyridine-4-yl)-1-(7-methoxy-2°,3°,5",6 " -tetrahydro-spiro[1,3-
benzodioxole-2, 4 “-(4H)-thiopyran]-4-yl)ethanone (compound 110),
2-(3,5-Dichloropyridine-4-yl)-1-(7-methoxy-2,3°,5",6 " -tetrahydro-spiro[ 1,3-
benzodioxole-2, 4 '-(4H)-thiopyran 1 "-oxide]-4-yl)ethanone. (compound 111),
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pi peri di ne] - 4-yl ) et hanone (conpound 105),
2-(3,5-Dichl oropyridine-4-yl)-1-(7-nmethoxy-1
wO 2qosrbf1oxycar bonyl ] -spiro[ 1, 3- PCT/DK2008/000080
benzodi oxol e- 2, 4' - pi peri di negg- 4-yl ) et hanone (conpound
106), 25 2-(3,5-Di chloropyridine-4-yl)-1-(7-nmethoxy-1
"-[met hyl sul fonyl]-spiro[1, 3-ben-
27(3¢5 -®idH | eropy ddingi o e+ L Arehethoyy Rt hah o6 -(etmiydardpiro[ 1,3-

béll(i) di x &3 5 Q‘fﬁ%h@)gﬁpaw&d' ncﬁoxndgj )1 ﬁ)&ﬁa%eﬁ%p]ound

ace y sblr zodi oxol e-
122%' - plperldlne] 4-yl)etha none (conpound 108)

, hy )
22 oy SRR Y Mine- 4oyl o(7-methory 26,386 tetrapydro
srzm[z %bepqu@xqﬂeﬁeﬁ A(Afﬂ))tétdmamhé (lcoﬁ'pmgindrd«lw%thanone

(goré&ol% E]foﬁl oropyri di ne-4-yl)-1-(7-met hoxy-2

tetrahydro-Spiro[ 1, 3- benzodi oxol e- 2,
24(3- Iqwn)oprmnumﬂam 1r4(7y'm)9éftha(n2)né @coﬁm&%ﬁﬁ@h&'ﬂmjsplro[l 3-ben-

28di &?bléth‘afQ&QQQWTMH‘]%‘kn)é't%arﬂong(c%‘btieﬁaﬁ4),3 ,5', 6

24(3 l@mn)owra;gyﬁaﬂ i L-(%cmféwow 31 Berhahortetrapydiepeniied 1, 3-
%ﬂz@dmx\éﬁ 30981(11%4:%%' DK%QQ%QQQQ%&mé&md 113)

D chl'oro
2+(; Bvrasm 21v@ridﬁy@ﬁ6ws<mr2 oPL 3.6 b&qﬁzqiwd&épgobl 3-benzodioxole-

244~ -((4):» tﬁﬁb?@ﬁ"]m%@ethalaoné Q‘éd??ﬁbéiﬁ]d 1)) et hanone

{ comrpound | oro-1 -oxido-pyrid
2: (4pwqm14 yive mmh@(v 3 35,5 66 - tetralydrarpirosl, 3"benzo-
d%RbfeOi 14 3(bﬁ{%mebfﬁsa 2 %)etﬂan&mmhmdwrﬂm)l

di oxi d anone _(conpound gy_
Ziﬂemobmmwrl. o - n°>94? B (7 ﬁe’ctﬁUQS}YdZO’s o[13-benzo-
diox8le=2 e«if-ﬁhbl}iﬂﬁlioﬁ iah@lql I%mﬁﬂonda@hﬁ'—b&ln@ 121,8),
I opyran anone 0, u
2 it YAl - et banoge Leompaungd L1k oy 5 veno
drotXSFeL@hé/dK@HﬁDhlbp{/rbn$-4lﬂ)étﬁBﬁ@¢B @ophpgoudd 141d9),
N ound 115),
ZiZ(C'EJQF%E}‘ﬁ'?\}i/ VI {7] %O’?'Ye hgx;}’o 2g %etrnﬁy, °I%pért°arﬁy%‘?’1§9'
dRbleo?, 14 3(bﬁﬂ?.lﬁidbma|]@-—yl2ethanone (compound 120),
r y none
22(3(§ ﬁ/_&]'%mﬁy'pg';’/‘ I)1 (ﬂ‘?) &?gﬂplsgr%enz?g%m%ydr 0
3(43-|D)l 3 ecﬁx]e,té?néjje@-zﬂ)}ettiarmﬁd (&:e&mpoénd 1@4h)) - t hi opyr an
non
22(3(54¥? #@ 1 X §Yri&E#H§t%%§§h§t%°§y BIrORH et ahydr o
beszmdio){eblrBBbﬁH-M)ZB)'—O)ChtmmI-@-yIZ}ethanone (compound 122),
thlo ra none

23S DR RV S N AT Pl RGeS AR S e dbbnepiy;
3mw)r m’-mpntao@]lﬁaflbahamenaj(oowmoena 123),
2- (3 é-ﬁf@hléropgﬁéﬁ amyT)A-'iy@)—%tem?Dsepil{o‘fgﬁpﬂgfﬁjen%&gi))xepin-
3(4H),3'-thietane-1’, 1'-dioxide]-6-yl}ethanone (compound 124),
2-(3,5-Dichloropyridin-1-oxido-4-yl)-1-{9-methoxy-spiro[ 2H-1,5-benzodioxepin-
3(4H),3'-thietane-1’, 1’-dioxide]-6-yl}ethanone (compound 125),
2-(3,5-Dichloropyridin-4-yl)-1-{9-methoxy-spiro[2H-1,5-benzodioxepin-
3(4H),2’-(1,3-dioxolane)]-6-yl}ethanone (compound 126),
2-(3,5-Dichloropyridin-4-yi)-1-{9-methoxy-spiro[2H-1,5-benzodioxepin-
3(4H),4'-tetrahydropyran]-6-yl}ethanone (compound 127),
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2- (2-Chl or o- phenyl)-1-(7-nmethoxy-2',3",5",6'-tetrahydr
o-spiro[ 1, 3-benzo 20 di oxol e-2,
wdh00846917%¢ hi opyr an] - 4-yl ) et hanone (conpound 1280T/DK2008/000080
2-(3,5-Dichl oropyridi
n-4-yl)-1-{9- met hoxy- spi ro[2H—1 5- benzodi oxepi n-
3(4H), 3' - oxet ane] - 6-yl } et hanone (conpound 121),
22(3(3lﬁctﬂbmh1{mxmd-pm‘didd-—p&ri-dBﬂnétryDb(y-sbirPBZhlm1;$roxy- spi

o BE R AR5 RN YRR G RgoUnd 128),
2((®5ﬁm¢mﬁfobiﬂdlﬂ QJS’I)ZI({E,-&eBIICD&yFZ)rb@memyI spiro[2H-1,5-

e

22(3( 3, DocHbropy idiopdrHyl )di-{9- methoxy spiro[2H-1,5- benzodioxepin-

e o bt R CCh I s O e iy
2¢(GoFrpuchiaro RaKjdo-pyidng-4py I3 Hi-6Papsniony - sper[ZH 1,5-

LGRS il SEBRON Fgs bom g

} et hanone
2¢(Sevrpuciieropgadin-4-y1)¢ 8 {9- meémnmsmm{mrl 5 benzodloxepm-

R W e S
126), 2-(3,5-Dichloropyridi
ag? i:ngﬂ"rﬁaéeu{:@al@sg‘%gyab‘?@ k416, Fhddatas PERARIASO¥EBbIDates thereof.

t et'r ahydr opyr an] - 6- yI } et hanone (conpound
127) WD 2008/ 104175 PCT/ DK2008/ 000080 67

E\%%{Buﬁalaeé&dtngow S8 B bliHe greYéding claPmemithox Yndiddular

“ﬁﬁﬁbd@k&kéBPﬁR@Pﬂkb 4' -t et rahydropyran] - 6-yl } et hanone
(conpound 128),

22\35D|chloropyr|d|n4yl) 1-{9-neth X)(j-Z'., '-dinmeth
2§| Sclgmwgppafcg_dlng to any one of clai s 1-22 for use in therapy.
benzodloxepln 3(4FD 5'-[1, 3] di oxane] - 6-yl } et hanone

% npound 129)

2 6@@@?6%@5@?%'%%CWP“T“?@ IR APIUpS KR BN One
of BRNEO 4l DX eRjether3(ifith, pharihacéltitaby abedptébly Ekeibleabone ehicle

épt‘% rgaqﬁuglﬁ?lg)3CC|GPEQP|%8<‘“|5WQSQ“ ne- 4-yl ) - 1-{9- met hoxy- sp
iro[2H 1, 5-

?enzrfg‘@:','%)a(e uotf)a%qdﬁ%bsmorg %cg’JernS’%gr%?Jumaz 4 Qge‘:lb&rw{t]ﬁ one or

nioré dtherDihe Fd pRucipyltyi alitivedeophpouhd{H- met hoxy- spiro[ 2H 1, 5

- benzodi oxepin 10

3(4H), 5" -[1, 3]di thiane]-6-yl }et hanone (conpound 132),

2and qhepormdeadtoriiid yo amcept abtleirsall +22 fonyde an 8w prevention,
N-oxides, 0 vat h ;
tisoBPRN Ry TEISRY S8 oL Behmet Seasgs Srca i EPER Y Wuts or chronic
cowneous aound diseedersh bel ow 800 Dalton. 24. A conpound
according to any one of clainms 1-22 for use in

t herapy. 25. A pharmaceutical conposition conprising a
28ofpe uanhpacod pdiardingdoataimo2, for use in the prevention, treatment or

amelioration of a dermal disease or condition selected from the group consisting
of proliferative and inflammatory skin disorders, psoriasis, cancer, epidermal

inflammation, alopecia, skin atrophy, steroid induced skin atrophy, skin ageing,
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20 of clainms 1-22 together with a pharmaceutically
acceptabl e excipient or vehicle or pharnaceutically
wasmepbabd e carrier(s). 26. A pharmaceutical pCT/DK2008/000080
conposition according to cl ggn 25 together with one or
nore ot her therapeutically active conmpound(s). 25 27.
A conmpound according to any one of clains 1-22 for use
photot $kin pgeingnadram dermatds, eopic alermatitis osedoirnveicodermatitis,
dernal di seases.or. conditio acute or chronic
c%rgu}'ia%%%r{&a%\'%ﬁuH%’%ﬂrgogﬁg}t&ar%gecf%"aThe conpound

according to claim27, for use in the prevention,

r r | | O i . [, di
2Bohareran LoraBnor bt o sri SRR adtRf Bkttt or
cpnditiofis; raftacute @amchro niclcatameioos wasinidrdistirderrsg éhe method
.Lasi X . epide L.af | i 0 s
SR PR3 i30GS b Frreh o rRIRTRL AR oy BPEAlidiseases
angffientjye YDoRODET Qi1 07 BIORCTAMKE NS 3T00H09 tenplesef claims
' Wi [ ,

R T e S R
mereextipiengndpsioraiivmin canbipatien with gheptherapryticglly active
C5$Eg&&ﬂg or aneliorating dernal diseases or 5

conditions, or acute or chronic cutaneous wound

di sorders, the nethod conprising admnistering to a

36?‘Airﬁ§tfhoé Wk &aidped Aam ab, Wha%in BREd&ima Aiskadk SPRSRStion is

an effective anount of one or nore conpounds according
selgctgd\fram éhe Breymeensisting 2§ prejferasivgiang inHadmateriikih a
dRBAIFB.CRHra6R] LyncRs CaRbEM A iR inFioRS alBp&cis) skiBErphy,
excipients, optionally in conbination with other o
stereid dpdredckin 9trae*e¥,\ﬁilrn@9%9rpmmaék'nsme'wfrﬁéf*ﬁoeefmat't'sr
affpFOA EHinMKLitlsD sEbGH-Rie AerMbMti<€ icBntate ddarhatis, dirtieass Ruritis
condition is selected fromthe group consisting of

apd §FF9BF-ati ve and infl anmatory skin disorders,

psori asis, cancer, epidermal inflamration, al opecia,
skin atrophy, 15 steroid induced skin atrophy, skin
agei ng, photo skin ageing, acne, dermatitis, atopic
dermatitis, seborrheic dermatitis, contact dermatitis,
urticaria, pruritis and eczenma



