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Vti O 2007/ 137738 1PCT/ EP2007/ 004550 Spirocyclic

- WO 20074137788 as protease inhibifors The invent PEAT/EP2007/004550°

relates to substituted carbo- and heterocyclic spiro
conmpounds of the formula I which inhibit thiol
prot eases, to processes for their preparation and to
: the use 5 thereof as nedi canents. Proteolytic-
Spirocyatic yitdkes deyoroiease iphititeases and pepti dases, are very
i mportant enzymes whi ch nmake up about 2% of the genes
in the human organi sm pathogenic m croorgani sns and
The |n\f’é|r§|8n QLRSS o gs.ﬁ)sfnﬁftga cafhisl én@ﬁéfe'r&é&}dﬁ& spir@tokh SR of the
I's that they 10influence many physi ol ogi cal processes
formulaaywplcaynlmgltamiol prodeases, to precaases tier telri prapatiion and to the use
thereofs%s I%Esns ar. degradatl on of other proteins. This
i el Fves rise to a crucial regul atory
function st arti ng at conception, birth, growh,
~ maturation, aging, diseases up to death 15The
Proteoiytaq; gngymes, krieavid 2 Pepleasep Bodaenlidapes cresteny irgportant enzymes

wtion B ABNERE B A4d § ABIHE 1Bl bfhogenc

mlcrooryabﬁm and alsd yired lify RERRS Thekpaticdausignifitance is that they
endogenous_ or exogenous factors such as genetic

influengg @mwmﬁﬂlwc@rpr@ﬁe$s%% Riaying amrapgrtaww {pethe activation,
synthegé%ﬁ'%@gﬂ%tﬁﬁ%f%ﬁﬁé&r proleihfe H@ﬁﬂ&lﬁa‘ﬂ)ﬁ%’glﬁgg rf“%Qtt a crucial
process,” acu

to serious C ronic ISOI' ers up

‘regulatory fandtiomstaviticngt torheetione dirtnignowlt) dnasteestizs:, aging, diseases up

qual Iy, proteases are essential and responsible in
to de atepllcatlon and transm ssion processes of viral,
~bacterial and other parasitic organisns which are
responsi bl e, for instance, for infection disorders,
The batamteemfube Id}ffeafestentqcasse@fs eloerusial sigoificante forrthiedife and survival

o tre GRBAGFA SRS P L LA EAL ALRE9 b oo o

result Je@@bgShEIN bt ERSEhIUY fattlrs Redhtdl, gehdii! gritiiddes®ibn or
protease inhibitors have al ready been devel oped,

envnronmep@tﬁl tactorsnmarsivaghseiption can egour gt ﬁ@ergormal development

proces e ERTE RO L BhveT He A FRASSEUN Byt gl - tnatering

diseasg€k.stinction is drawn between 5 classes of proteolytic
enzymes, divided according to the catalytically
active radicals relevant for the enzymatic
EquailW%%t%'a%éé are ?§%tfa¥%nd%$g%§ﬁ§18% m%@él’lc%%gﬂr FtafSmission
eases, netalTl oprotease reoni ne
proces@&é@bf e ebactbnhil dnd ot‘rﬁarqfara$1ttc ofgdrtiese vellials aes responsible, for
supj ect of gonprehensn ve studjes én a wde field

mstanorao?orﬂn@ce%rhfiﬁsar oS, PRFISS Y pssenil of <yiaer F all flrther

prysioBg8 ghe MBS LRI RIS BB o4 .

i nhi bitors, and 5a| SO thr onbi n and el ast ase

I nhi bitors, e er of
Caused Eyéﬁ'ﬁrﬂe@&lralrﬂﬁﬁ%%'gm ic ﬁ%ﬁ?rﬂe i AaTHiY (et bRtase
inhlblto'ré‘ﬁﬁa@é]%ﬁeaﬂﬁ bdefideva epe%h@\mléﬂ B¥e orf @5 ma¥Rét orlin dﬂ%tages of

p. . Cystein hiol) proteases are divid
developrrmeot tnmrt @eiym meﬂ!mests Bapalsn)-aa tiagnosies, vRecines or food
i r&pn\ﬁases) and Picornaviral proteases. Fromthe point

suppe ew of the nechanism the hydrolysis of .the am de -

bond proceeds in a simlar way to that in the case of

the class of the serine proteases, via an attack of
A distingientis deaven bebveerhd£1a3ses Qj‘a}r@tﬁgwtac(fa}aymesamlded according to

the cathBf Ty Aok (ARRHI0, HLARAAR: R Rsisl ASp AR

as the largest and nost significant group of the
thiol proteases, are 15 the cathepsins which have a

~natural wide distribution in various tissues and to
which an inportant function is attributed both in
nor mal "physi ol ogi cal and pat hol ogi cal processes.
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.- pathogenic or bioactive proteins and peptides which
WO 200 I3Er3es exert their action directly or in scgfEb2007/004550
cascades, and antigen processing, for exanple the
presentation of antigenic peptides at the cell
surface, which then finally initiates an imune
response. 30 Known representatives of the cysteine
. ArLi h . L _
protea\gl;éé,vrh\j%?@(grbg?%g%gﬁaE%ét?ﬁe?rb%%e%y& tﬁfé?éla\ifbg%tée?\ﬁf% ﬁgg; thfeonine
profrezkeB. InNMsityaef allad thestnidisoek acd tHer sulgetyafi confprepsasive studies in

a wide?ﬁ%?q]g%gpﬁ cég&ggof %@SSP tgr{:)éfs I%lg%ifeq\éing?rfst F%ggrioa,l]nz/éry effective protease

inhibitdFB&r& BhaBe makdt, i for eRMPIpYEACENindiiloss H IW-@%@&%EEQ inhibitors, and
Caused by the occurrence in stinmulated |un

also threbivpiaelostase inhpuiorarfollewed byenlarge nufmbemekindlyitors in clinical

espi ory t i.sorders has, been tul at ed

preset 3f Rt PR e K 63 Bk M el Ritem ks 2005, vo. 1
No. 1, prpfaedysi s, but also in various disease events such

as nel anoma netastatis. Cathepsin S plays a key role
‘ in many processes which are of significance in the

. i J r- ; . IS |. .
Cysteif N oo ls2ll AERRRIARERLAL [l BALsBL At e
(caspase$) and Picdrhadral guatethses NPrden tigs soiak of aichepiSthe rediighism, the

possibly active agents in the prevention, inhibition
hydrolysis pt rgKkle bpnd %fﬁm@dgrm A8 ey (gitkafindhg case of the class
of the MHROYDieal DEPSH %t’éc‘(%f %é&iﬁlgg ShiH fhe ‘é%ﬁﬁfcﬁ'hl carbon and

antigen-presenting cells and thus plays a role 1
formatiextofacieitlahledral retnsition siaées. attd st pluncineht kepresenthtives of the

papain%cgié%.lgg@i} ggkl&c;a] agégﬁ éﬂﬁ&‘}% Sﬂé}i@?ﬁ{r‘go' o9 éﬁ&m thiol proteases, are
the cat/(&légﬁiﬂ}siv&méﬁ‘ﬁa?@% XU RARRBE QfistrifliSeH ﬁxe\l?&?rim%&%[srsh@g!a"f\g' % which an

. ei mer's di sease, Huntington's disease, ]uveni

importantfyeetian israfirituted both sy nyinsal physishegical and prthbingical processes.

parte B e S0 o R GRSl BB iR romodoting

proceskBShAcovr@ingly, Birifichridesis MBribéd & cpdtbRic @itheSlifiHiBcSioliowing
such as asthma, allogenic imune responses such as

generap diseyeaittypes rraseelonkelptpl dispudets: pagisuiaitysaste degradation

aors5 P RERUEEFS BFARLR, 4P EERLCH B A R rcers
emphysesiis| dystrophies, usmceed atisaiderd 6f the msidushtdRbparatus, infectious

. bronchitis, pneunpnitis, but also with cardigvascul ar.
disordefs $¥raleparasiitarnd bpriggakinfegiansdnairadegenaraiivg disosdrrs,

iorc b RIURFEFH ) 0n B L PO B s
Accordifigsfor therrmatuendf thehprotdames, Bte pathoybuis ropsitislsyarbesxerted

especiglicpe fven alvg 6l Bloclianius (e BeaRAcian e ganapelye) fissue.
which iﬁit%‘éé %ﬁgg e@&?sdf/rﬂéf@né Bnﬁ%lé@ﬂﬁ%ﬁéﬁ'ﬂ?&ées‘se@, il Gehdtation of

unor i nv on an tastatis i1 s us ‘ascribed to
pathogeaichmgitactBe foheins enhdopadtesi whiBh dudrnselivgs iesert their action
[ ' matoid arthritj

- directlygn B ol PP PRI S AL ESPNE: 57 Sramnlendhg Brepentation of

antigergﬁgﬁ'gﬁ@éé)ét’th@aééﬂ’@)’rfé’ée? QUHHSH %eﬁ‘r?élﬁﬁfﬁ@ﬁ%é'ssar? #hiftinke response.

one and joint disorders. Asig I cant i ncrease
in synovial cathepsin B |levels has been detected in

Leoarthriti dels. A review of . .
knowndSbERERlMVe 3 AR e oind e ERs s e sirtistiens Fathsasin B. H.K. L,
F, V, W,0(, @stemdy SHALL iBartatt MO RuiathgshJ A& Vipaksdnert edl: Handbook of

Sem.nars in Arthritis and Rhneumatism 34, 6, Suppl.
Proteolytic Enzy@es2804) ed c20RépBuhlishask piseyisirorondon).
particul arly marked (but not exclusively) in
osteoclasts (for 5 exanple D. Bromme et al., J. Biol.
~ Chem 271, 2126-32 (1996)) and represents about 98%
of the total cysteine protease activity there, mainly
| ocalized intracellularly within the |ysosone. An
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S drug devel opnent, such that an intensive search has
 2667H8 for specific, group-specific or eve -

wo zlﬁjnspeZ???c inhibitors. Inhi Ei tors of cystei nECTIEP%DHDMSSO

prot eases have been known for sonetinme, for exanple

cystatines as endogenous pol ypeptide inhibitors. Low

nol ecul ar wei ght inhibitors were isolated from

aspergillus for the first time in 1981, These are

potent irreversible inhibitors with low toxicity, but
Cathepsiad™ ivagdeand e thediesltingé irY madropRadid ambsYinvolved in antigen
athepsins B, K 'L, S and H but al so. cal paines are -
Pfoce%'%@atﬂfm iy tlwoocoyni%@etlﬂeaﬁlmlaam lung mrerophages, an important

i AR B POl RES I 6 Sl

10covalently bi nding and reversibly covalently

verS|bI noncoval ent|y bi ndi ng
Cathogif B BT ok Eh et YSGHT o) Protfaliiis tu alscnprerious disease

' eVentsrgij‘cﬂi\nés H—ﬁ;}{gﬁ&ﬁgﬁ%” ye been described in detail (W

Kim K. -Kan in. Ther. Patents 13, 3,

419- 32 (2002) U B. Grabowska, Curr. Opin. Drug Di sc
(2005); R L. Thurnond,_ et

'Cathledp S pl@@ ] qunr\gageg{n mMapy, @goges&‘@s vifyigh g9 of §tgg|%)(.)ance in the context

of antlééRPVeﬁJeﬁtéﬂdh 5y ﬁk@ﬂ{dsypr@sﬁﬁt fﬂﬂah BRhBhE 88@(&1% :ﬂfantlgen-

icular interest. Fromthis group, parti
presentting cslllaskn 1bfs nelgardhiinhiblters hﬁa@tbepmnl.?der& p<b$sabllya53:tzveragents in

e LT R RAT SRR B S oSBT oo
cathep¥i28 (< a2 e tedthyed SR rala MZA1BI48HA7 ce ROBAd tﬂ'i‘@s plays a role in

effort to find effective conmpounds for treatin

- extracqljularmainx ipiaraetipn w@@hnryewse halve euicia) ignisasiveiinanany

|nvent|ve
patnol AR ISes! EXESON JESR PR 4R (lEolh
mﬂammatmrjadismrdensf pai‘l@utajlsrt/azhelrﬁ@fdwl@éa@@ Hlﬁkﬂirfgt@rh'h@’ ééése juvenile
diab @%5{ epsin K and/or S, while other cysteine
la etepwe lgSaisToRisaBORRNtiS Viparis arayescdisaaet Miasthenia gravis,
s
pterE2bbs ool 18 gLl R BSEROYrois
MS, Ai&ca/ﬂenglcr@a@gdarm such as |astmnar chpgnfrdd: igmUaegesponses such as -
tq% E |%¥tests Theg ent dIS ﬁuretherefore
rejecticiie2EHANS 5 A9EB HAARIATIF oF ASSHBFele: MOTREVRS cRtensis is
connedied e/ cOPH
the formul a {Sughgsg?hrﬁnﬁgﬁﬂpe% %%rﬁlg&tﬁ P%rc gﬁg&pgvggp Htory
pathwaya%laﬁolyammcﬂstmpwm bitcoghiti, Inetiolonit, &dt albtwith calhﬁaovasc:ular

chsorc:ie%glﬁgliil %qﬁ%hgjp%ﬁ%uo%%ag}ea}g%% ofi? %\llgg%sndgﬁbqtgpss and chronic

- neuropAthoe bEES Cifthéhan CORRMsH doRheatiRg \Xiiﬂ{ ﬂHrlli \X%dléﬁfﬁﬁ% and inhibitors

the radical is a spiro conpound

can thugpnssitly barseddor W%’ﬁ@atme%oftﬁ)@t@ammy!odjdsfser ent
and are each independently a) a saturated or partly
saturated -(C3-Cl1)-cycloal kyl, in which cycl oal kyl

‘Increasies! lovdisiol gathepain Hagd QﬁrréSﬁ@ﬁHlﬁ@@ﬂtﬁbd&ﬂﬁié%b'f&Hﬁ&% various

or independently, according to
tumors — a role in tumor invasion and metastatis is thus ascribed to cathepsin B.

Enhanced cathepsin B activity is likewise found in rheumatoid arthritis, osteoarthritis,
acute pancreatitis, inflammatory respiratory pathway disorders, Pneumaocystis carinii
and bone and joint disorders. A significant increase in synovial cathepsin B levels has

been detected in osteoarthritis models. A review of cytokine-independent
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-~ 10the ring size, nono-, di-, tri, tetra- or
WO 208483pdgtituted by R4, or b} a saturated or
saturated, three- to el even- %rerrbered heterocygwtpzoowomsso :
whi ch, accordlng to the ring size, may contai n one,
t wo, three or four identical or different heteroatons
fromthe group of oxygen, nitrogen or sulfur, and in

‘overexthSlioh BRdTBITEAGY forostBquiRAtC 0T be LA §la0 Baldl2ed,

'S unsu endent accor

Semintaleeinr Arlgritis aed Rinpooragtist,-34,18, ISuppﬂ & r%ZBI(Z}OS)
pent asubstituted by R4, where R4 is -NO2, -CN,
=S, -OH, -CF3, -SF5, -(00-C3)-alkylene-S-R10,

Cathepﬁw K %(f?r O{IIIQSe g%ﬁajg-)xrly an‘Sé'ﬁd F%lg’—not.exclusively) in osteoclasts (for

exampleg Doemmrm kY Bené-BIODGHRNO, 271, 2126-32 (1996)) and represents about

98% 0% %)t%%)cygr l enFFétC&%)aCE&Ré/ theee, dpgmly localized mtracellularly within

“the Iysggorﬁ'lgoA%ut@k&?r)ﬁbﬂ&'e%ﬁb%@h%hon of cathepsin K expression (absence

-05) - al kyl ene-S(0) 2-N
through coutgdipnhlpyghedystesls, is c@eoa@eyazed ky laeresteg peitgticRaienotype,

with re@%%g Jg%glr%gﬁgl\l% P %‘%SQ_\E) '38&#?51% I?)V'ld massive growth disorders. it
has Ilké@sel)@éerabbyélﬁi@&o(s%V\C&)th %‘ﬂﬁ&%l#w aft&&nse nucleotides and

L&éﬂ aIkIeneNRlO-C(O R21,
knockg @g)t al q‘@)ﬁ epin N mr@);pgj(n@l}nlq\(qzzm}eq@qst -mediated bone

degrac%ggcgﬁ%gfereﬁgg l%gﬁegn%%%ﬁ% %Rn of cathepsin K leads fo reduced

bone re£m{|65)aﬂail shyduda eruSHEdB(iiute- aRﬁ&sszb[e therapy for all disorders which
- IkgleneOC(O N( R10) - CO0-A4) - al kyl
are chéﬁ@g}; .z)ﬁd levatgdsbong ¢egﬁag§tlgp h%r{b’:i ticigatly &qar the'treatment of
|
ostorhl SRS 6 SHRIELLCRE SRy y g oy g ence

betwearhpHgt ang SQfen[ahgayd: deﬁmlétiirlwnbof tﬂdmmlj{b?enn apgmdnﬁl in bone proceeds
4-tetr ro t [ | phen
accomgagier i FP Y SERRABHT Ut thesimbmiral mgirir Figse bgagieularty human

collageMi§he 136 ¥ffebRduisy *Pl%lhtdé‘i'l%ﬂtt.%rnt'&?’ﬂ?e proqéasé)fn bone; this has been
trisubstituted i ndependently by R8, or :

proventote aprabeyd enbstrate, fownethepmt Kl $hewifors, emerrd:mmjlees which

oo gy B Yl G Bl Syl S

connedtbe Wikt tatBEPSiABnd RehaahAy Qﬂf?ﬁé‘éﬁhepgﬁ% Q%ﬁrémdgt among these is
benzt hi azol yl, benztriazolyl, benztetrazol

yl
osteoagbilis séesadieyized by e shalaage Py partldmeommwbwldw and

degrad%@ﬁ'i& 0 tgﬁaelzuo %E?ta%g ?zﬁ (yxgéﬂvley%ﬁyﬁ?ez% L'%r”%(mrﬂ@fé' no allo%rdtemases

amonngThefmme théfafereadtlious hind OlasmMtw also been proved that an inhibition
ca- hydroqw nol i nyl, di benzofuranyl,
of cathgpgl@r{g Fighblitexyiss | have favorable effects here on the disease process

| r ank: r
sy YRI5t B GBI Bt K i doscrbs
W.-S. [dbb Bt ). 2Adi.th IP@ZhMyHSQfZI‘rEa?&H 77f(E®@'Z)§n]7the significance of cathepsins
m dazol i di n i,m dazol i nyl, imdazoly

Kand érm IMHRCHEISKE! et tahispideys suPhasi QSE??RFPFOSiSrﬁm gsteoarthritis is
desc_nt%'sd' Ih% h//llj %ﬁﬂﬁ@fe‘t'%?nﬁhvahé@c?ghﬁ’@w Lo Reviews 57, 973-993

azo i sol ndol'inyl, I'soln qui no n ¥

-{2005)( benzi mi dazol yl ), isothiazolidinyl, 2-isot h| azol i nyI

- isothiazolyl, isoxazolyl, isoxazolldlnyl

2-isoxazol i nyl, norpholinyl, naphthyrldlnyl
Cause@%galgé %‘Egb?gizﬁgbgﬁedi ﬂ,lé'talie_%loiaﬁ}mgcxadl ?ﬁ?/émlng cysteine cathepsms in
VaFIOUSldlaease)EHED%zeS,yﬂhey Bre consishesed & bby/lery praamistrigipoints, of attack in

oxazol yl, oxazolidinyl, oxothiolanyl, pyrimdinyl,

phenanthrldlnyl phenanthrollnyl phena2|nyl

phenot hi'azi nyl , phenoxat hii nyl, phenoxazinyl,

pht hal azi nyl , pi perazinyl, piperidinyl, pteridinyl,

purynyl, pyranyl, pyrazinyl, pyroazolidinyl,
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forms a bicyclic system R8 §s hal ogen,
car bam m doyl, -NQ2, =0, -CF3, -SF5, -C(0)-0-R10,
-CN, -C(0)-NH2, -OH, -NH2, -0-CF3, -S-CF3,
-C(0)-N(R10) - R20, .-N(R10)-R20, -(G -05)-al kyl, where
al kyl is unsubstituted or nono-, di- or .
drug déﬂrbﬁjﬂylﬁﬁfédtt éﬁcﬁﬁtﬁa@‘éﬁﬂﬁ@ﬁ%‘ ééé%h Bbg%ro'nﬂﬁene ®r! SPecific, group-
brom ne, 1odine, - hoxy radi cal,
SpeC!flCSUE\@H:ynsseszHBhkiwtOFssoz CF3 or |s mono- to
decasubstituted by fluorine, -0- (C Cayal kyl, where
al kyl is unsubstituted or 5nopno-,

Inh!bltbfsl Shiatdihe! bﬁﬁeb%@ pavs %@bhﬁ(n@hﬂc f'oﬁ" @bgﬂegrmé %P%%&%E@ cystatines

brom ne, iodine, NH2, -OH nethoxy radi
as endngensos pol@eptidesniibrors. Lomommtwelghbmhmﬁors were isolated

from ashE Rl pg g st tiadn o o8 TS e Sl irByerpivle inhibitors it

t C [
low ox;@@kﬁ@g@_llmtnlgiﬁdgguét@ég gg}%itylgl:n@é ?B%?B@'Lt%lﬂ_] é?slné gdi Kn@ S and H

but alsoscatpriges aee u@:@%[waiybit@dn%ac:@mn womiutiyde of mhlbltors w:th

ateren{ S5t 8BRS ISH RS B ALY o, o mversivy

covalehﬂy @i}m’hg ah@i’ever@fﬁ[y ebvale@ly biﬂdl &Fl%ver%l% noncovalently bmdsng.
-0-R10, -N(R21)-R22, % F\’Zl R22,
[nhlbltorcsdj@_vgjaae&] fpyng@ s(ynm@tzeg Qn eggyﬂ. @e;\rgjq)pm@ng. rRa@ been

descnbe% I?F&’etaﬂ%\é\@ @?%&%%&%ﬁé&%%ﬁéfh@é{@ﬁ ebéé 3, f1§h§2 (2002);

I nt eger
U.B. C2rabe$(sﬁaavCBKrRﬂ.‘Ip))n R2fug Risezew 8, 5, B19-30(ZWS): R. Or TRurmond et

. Cumb R i s 5 EEea 0 a1
Rever%%{?icgg.gm Zal ky?g&?b?@‘g’?s%%,pagicﬂla}rdparﬁt: Igﬁm this group,

particulaylydha, clagscor- tﬁe)niulldxsyhaf()@}en Qde(ted, as very promising. These are
descnb%ﬁ C%ﬁ% 8%’?2%8"‘ ple @Ft@e q_;%;ili'c\:lé&q}fg?’r \é\l(&lé%ﬁig( \%6%30/55125,

WO200888D8b 1 taHdeslsein WPO200584012p. trisubstituted
i ndependently by R8, or is a radical fromthe

follow ng |i st 0 ----1VINHN\/ N=NO_N. ONo 1/ O
In the Q#tl.l)rt to find effective compounds for treating disorders caused directly or

~indirectly by cysteine'cathepsins, it has now been found that the inventive spiro

compounds, spirocyclic nitriles, are strong inhibitors of the cysteine cathepsins,
particularly of cathepsin K and/or S, while other cysteine proteases such as calpain are
inhibited much more weakly, if at all. Moreover, the inventive compounds have
improved bioavailability, which has also been shown already in vito in corresponding

Caco permability tests.

The present disclosure therefore relates to a compound of the formula |

R2 R3

@@_X/Y\w)ﬂ(z ()

RT O
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' )=-N andH , where Me is nethyl R10 and R20 are the
pHadi fferent and are each |ndependently
WO 233 dro@@hﬂdatom PSRl k%‘: PCT/EP2007/004550
-(C3-CA4)-al ky1-0-(C3-CA4) -al kyl, -(C1-C3) - quoroaIkyI
- (Co-05) -al kyl - (C3-C8) - cycloalkyl,
(Co-C2) - al kyl ene-aryl, where aryl is as defined above

an d/OI’aanI%éél%ﬁ%%?{H%%é @?%%?%tﬂ%oqucp&'thgrfo%Liﬂ%q %%tdlé%&%res of

these @rrhgln @ﬁy &idaﬂfc)’ landiad @Qﬁ?ssorogdf:m% tORYyatedamadiiiié coftipound of the |

C2) - al kyl ene-Het, where Het is as defined
formul@ﬂ)oa;gj/gmpiy@tegﬁglnygmt@gtc%gh%pom%md gjithe eprmula i, and/or

Cl- C6 | kyl
prodrubs Péﬁ%éf"éﬁﬁﬁi’ O?ﬁ‘?%”?g?@“%?w‘%s E:S) cy2:| oal iyl R19
1 are the sane or different and are each -
@%dently a hydrogen atomor -(C -C86)-al kyl, or
the radi¢aREla spmtgeohmouwdth the carbon atomto
whi ch they are bong orma three- to six- rrenbered
cycl oal kyl rlng‘ pisybstituted or nono-
FHWE cbstﬁg%hpéw% : Bﬁ@ apé/ Fedeh Bl {2 se{rﬁ;e];r or different
aﬁd]aré)@)aehlzd@épeﬁnd(eﬁﬂy%) al kyI - (C3-C8) - cycl oal kyl ,
I I- - - l kyl, _
a) 9@8%@4% sagwsailé@te% (ngéﬁa))q @mebﬁ%%@ C%loalkyf is
Pt FrighBl < Ao LAl AR g RRREnagly Rfporcing o
fHe M@ sizBZ2Mhonod (E?Z%nafeﬂ"atﬁ@p‘éﬂt%db%tlﬂltécﬁ Q%{Sﬂﬁ cand are

each |ndependent rogen atom al kyl
b)  awetgatadgn parélngtu*@ag tthresd 1@ elmﬁbmerrd:rere@ heterocycie which,

SR g RIS D Ty e apgmcar o

Wﬁf@r@ttheterdd&emsﬁtcﬁg tiie @rcfup &f oxyded, n@d)gen erasudal ka'rhd in which
-0-R12, - -al kyl ene-aryl where a

fhe fa%terqré/&'ealﬁdv@r@sadabw;@%er B g 'Sdﬂ‘@L@éEW¥e

%Eﬁ%ﬁtw c@{/du%ﬂ%?he %%g&&;ﬂ ’ﬁig e'nt@ufﬁeg Wier e

pbmtassbsiﬂut&fbylé&al albeve and al kyl ene and Het are each

Ra s ﬂﬁ’SUb ﬁ%‘ b@"gg&glazl aw?égzélsf’% i‘tﬁlﬂté %Wh $h(é3H3)3
{%ﬁfﬁﬁﬂﬁ%&&% GOERRA ERRR e AR B IG-R 0

48 0IE%)-akGichRECIOFOMEY, -(Co-Ca)-alkylene-S(O}-R10, -S-CF3
-(CO;C3)~afkyiene—S(O)2—R1 0, -(Cp-Cp)-alkylene-3(0)3-N(R21)-R22,
-(Cg-Ca)-alkylene-0O-R10, -(Cp-C3)-alkylene-N(R21 )-R22,
-(Cp-C3)-alkylene-N(R10)-3(0)2-R10, —(CO—C5)~alkerne~(C1-Cg)«fiuoroalkyf,
-(Co-Cs)-alkylene-(C3-Cg)-cycloalkyl-R23, ~(Cg-Cs)-alkylene-N(R10)-C(O)-R21,
-(Co-Cs)-alkylene-N(R10)}-C(O)}-N(R10)-R21, -(Co-Cs)-alkylene-O-C(C}-R21,
-(Cg-Cr)-alkylene-0-C(0)-0-R21, -(Cp-Cg)-alkylene-NH-C(0)-0-R21,
—(C0~Cs)-aIkyEene-O-C(O)-N(R'lO)-R21, -(Cp-Cyq)alkyl, where alkyl is
unsubstituted or mono-, di- or trisubstituted-independently by R9,
-{Cp-Cy)-alkylene-aryl, where aryl is selected from the group of phenyl, indanyi,
indenyl, napﬁthy!, 1,2,3,4-tetrahydronaphthyl, biphenylyl, 2-biphenylyl,
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5atom may additionally contain, according to the

Wozépﬂ%%ég}mone or tvvq identigal or d'f;ﬂfg;eﬁcgﬁgpzoowooz;sso

teroa fromthe group of oxygen
sul fur, and in which the heterocyclic ring is
unsubstituted or nmono-, di- or trisubstituted
i ndependently by R8, R23 is a hydrogen atom -OH or

-0-.(Cl- -al.kyl, 10X co al ent bond, -N(R7)-, .

sopiphaityl 1 0ibemis) AR G fEPavhee AR i asyistiuted or

ahd! di, orﬁﬁ’su@tmemdﬁ%féh&ér@f Wby RS, or _
C0-A4) - al kyl ene- ( C3- ycIoaIkyI -(C1

é@(armqwalkylene Het 3where iﬁ@ﬂlsmaéemthé fsxmh@gmpf dfeacridtinyl,

and are each i ndependently a hydrogen atom

pzeppvEazelidiny, araiding. b@jz:w@aMnyybenZJmldamiyl benzofuranyl,

_;D%g%?ﬁﬁ’%f‘u%w t?%leﬂﬁgfgpgﬁensg%?n%axa%ﬁ!%hb%r}%@a%ﬁﬂgt %nztrlazolyl

Ibendkexﬂrazbqn rbenZisuxaeoh, Q)emz)edm&lzeiw@ameﬂogm AH-carthegrolyl,
tg:ﬂ f unsubsti tuted or nono
£riralipyt oURase Ny gpieRia: - Wnﬁ@nylvqwgowlwmwchdmyl

: e?;(@nl\fnd% ?%r%grég Oémnoltrsriﬂ %ca—%bfln%&%?%owranyi,

ﬁjllﬁfagﬁ’noailneifml dlhﬁdl@!l)raa[2<,33l-b]]€tetriatlzyclirofur;gnyl, gihydrofuranyl,
B Rh S B AR SR o e oty

hﬁ@%@@ [ Al
ﬁ’rﬁy /188 kgélaécg]igﬁgﬁ-ﬁﬁ%g)z@iywﬁdolin&/{/ indolizinyl, indolyl, 3H-indolyl,

B@@@n anylotseghroynanyl, |somda(z@bd @andd)lk}yﬂ ea@ndobyl Jfsoguinolinyl
b

(B RiAP b B P BRI, BT P IR, i95tiaEiv, isoxazoiy,

lS(OQ@z@k)iﬁﬁl kyseeeoligy, meepBolisl, m@mw&i'éﬁbggdr%ﬁsoqumolmyl,

-~ or trisubstituted indepen

o{(@ha@,lyL Al &yremdiazoyiri e, @oxad[azolyl 1,2,5- oxac?/ iazolyl, 1,3,4-

&@dl%%l‘grlo%%@!ﬂﬁ %%%&gzé)({az%%zrgi C%)?hl?%&gld gij Ry,

p@n@ﬂt}mdldyylpﬁm-ah%om)! piy@ﬂlmh)bdybhenothxazlny[ phenoxathunyi
, Where aryl is 30unsubstit ut ed

Co- |
Bﬂs mﬁdﬁ%‘ PaZﬂrivl RipgEZNN e@peﬂ@@weﬁtﬁémw IWVP!BI pyranyl,

5o 1SS St BB, (AL P

p!l@dbimddazaulwwﬂmtﬁmﬁemﬁqynl@b&uaplglerfgf{?pwrdu;]ylgm/r&ﬂﬂmynmldmyl
rent _an e each independen a rogen
%rBﬁiJ'”y(@i”% aﬁﬂ;ﬂy”Qf B tetebygrotara éR17)
te@raéazdr%tsoq@&@l)nc}/l te%ﬂﬁléro%mrglci?g tetregl:(é%%?&f\l dﬂﬂ)%SH -1,2,5-
tf@ctﬁz)nyu( RE73-thiadigrolyt, N( Rerhigdiangii] 7)2, Stiia)iazolyl, 1,3,4-

th%{c%%ly@m% %{%ﬁ)ﬁy i t% %(th{qﬁ)yy {dagehd dhienooxazolyl,
ﬂﬁiﬂ(rlﬁb?}ld@(é\'(tﬂﬁéﬁbimaﬁlyl M&%B}J:)I%IFH% 1oy, triﬁgﬂgﬁ 119 3.

R17 and R18 are the sane or ffefent and are ea
ripaelybrldédtirgzalyhyld? Sqeiazalybrih, 34-triagblyosend abkifieny!, and this Het

radical is unsubstituted or independently mono-, di- or trisubstituted by R8, or
two adjacent R4, fogether with the ring atoms to which they are bonded, form a
four- to eight-membered heterocycle or phenyl which, fogether with the sub-ring

to which the heterocycle or the phenyl is fused, forms a bicyclic system,

R8 is halogen, carbamimidoyl, -NO», =0, -CF3, -SF5, -C(0)-0-R10, -CN,

-C(O)-NHp, -OH, -NHy, —0-CF3, —S-CF3_-C(O)}-N(R10)-R20, -N(R10}-R20,



R16 is a hydrogen atom -(G -0C8)-alkyl,

' s al kyl ene- (C3- C6) - cygl oal kyl , : :

W,O 2?@9%‘§&§'I,uor oal kyl, -(CO-C4)-al kyl ene-aryl, Rfd(EP2007/004550
aryl is-unsubstituted or nono-, di- or trisubstituted _
i ndependent |y by R8, '15-(C0-C4)- aI kyl ene- Het where
Het is unsubstituted or nobno- or tri subst | t ut ed

R b H@ﬁ@?@u@&fm Fonpodh o rpestituted
PACHEtABRY B eRtE  Sotife. bbb Pibee qoHt
I e G Bt 8Pt 1

t he car at om are

%&Q@ubétﬁut&ﬂ&y‘fﬁfﬂ?ﬁfee‘idl?& ?IG@YQI()Q alk¥te ERYI i%QJnSWB‘sﬁtﬁted or

i s unsubstituted or nono- trisubstitut

5 inmetepe did en triigubsitUrag | m%rﬁénﬂy'ﬂ?@luonne chlorine, bromme iodine,
NR26 - (C(R24) (R25) radi cal_where R26 is
dRetposkyadicas, aHgyar vrO2-CF3 or is mono- fo

ene- (C3 CG) cycl oal kyl , R24 and R25
gﬁgg% 9@%&3 bayf*‘tﬂ F‘feerent and are each independent!y

-CQ5A A, (Wﬁere |§3§h3%§}ﬂxted or mono-, di- or trisubstituted
( Y- al Kyl ene- -cycl oal kyl

(r@b;ﬁ&heﬁtlylﬁyﬂabﬁhé chlbﬁie%%nﬁhéy b@l?fé- REH methoxy radical,
-(C0-A) - al kyl ene- aryI where aryl is unsubstituted

10 eSquhldg ordiSOpCRy o;svsbabnbutcedbaawept%ﬂmd@chbinubyinRS
-C4) - al kyl ene-Het where Het is unsubstituted or
n(ﬁ}ow-eikylaﬂe %33-§la)wcmie(ﬂ0rndependent ly by R8, and

&the mtytiger 2 or 3, 12 R24 and R25,
oréw halienariC adrdoryciealiylt o whi ch they are

S P
Hﬂﬁ‘ﬂﬁ&%&a@ﬁ%‘*%ﬁt oty %H%Ido%‘*{ognih. ch

1o het ergza: oa E§ Rigg:@égﬂb%@?ﬁ@guhsﬁgﬁ@ggﬁ0 where uis
| R Prteget T oPP -TS"G),SR%t %@F@% ﬂ%@qﬁ%p@?ﬁtdryz b$gd3}8 fik10)-R20,

fluorine. 2)The present disclosure rther pr

where onp thniktederther pormul a | where
2007/ 13773814PCT/ EP2007/ 004550 wher e the dot t ed

r(FGQa)s | ﬁm(@at%s)rﬁléyba@rﬁ%% 4F 158 ralkery. aheavhmenytosy-,
r(CGeCaF ARttt bty o5 ababRdBonas, or

20 RRTCATS ] 9N M&(é%ﬁ?ﬁ@ﬁ?htf?ud-&?ﬁ?-R"lré, 8%,
-(Cp-C4)-alkyl-C(O)-O-C(R19, R11)-0-C(0)-0O-R12, -O-C(0O)-N-R10,
-N(R21 FC(0O)-R22, -NH-C(0O)-0-R10, -S-CF3, Het, where Het is unsubstituted or

mono-, di- or trisubstituted independently by R8, or is a radical from the following
list

)J\//N)J\ s )J\ 1 ))\RHC)D Rm)l\ ;’_\f

-OMe
05 o

H 0 0 9 i
N, N ¥ ﬁ H | \H
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5i n which the sub-ring has been selected fromthe

_WO 2?@%41%2?29 -group 15 S V\,herg the dotted I|i 'ne§QT|{§P20071004550'

t&7the particular point of attachment t
second sub- 5 ring, single bonds in the structures
listed may be replaced partly by doubl e bonds, and

- the two sub-rings A and B are unsubstituted or

|ndep%pdently nono- _to tetrasubstlt ed by R4, and

t he X Y, R1, CR2 , R4 cand Z r Is ar ¢y gagh as

defln above ese dISC| e furtHer /

provid }1heNcoﬁp réN 10 the

sub- : Kav N ach ase be selecteﬁqfrom

cyclopropane cyclobutane cycl opent anéf cyclohexMM@m*Mels

Gy&dehept ane, cycl ooct ane, bicycl o[ 4. 2. 0] oct ane,

oct ahydr oi ndene, decal in, decahydrobenzocycl ohept ene, _
R10 add d2fhanedihetsspn@loe déferbintand afeSedch Tivspemaently a hydrogen atom,

ejeg Tt b Ol O
S P ARTACT BB A CRETP e d e Sbasr-ca-Co

Q;lyg %,ﬁpenzo[ b] t hi ophene,

1, 3-di hydr obenzo[ c] t hi ophene, 2, 3-di hydr obenzof uran,
2(Gp-Ciyajidieeandowhes aryl B, 8 defirystt abeve ahtii@znsebstituted or
1, 3-di hydr oi sobenzof uran, 4, 5-di hydroi sothiazol e,

maonati diy @r disidhelinded mcmmarwelmyldrtxyl $0xzerakyl,

4, 5- di hydr oi soxazol e - _di hydro-4H[ 1, 2] oxazi ne,
@n@dr@ﬁkfﬁlhybmi%emom (@m@ebmoalxyb% azepi ne,

é&g&?ﬁg‘yfeﬁzx &t a‘%'@%&g‘égfz ' %r!f%ﬂ‘ d'digécg\'{ﬁdéaﬁﬁeynsubsﬁtuted or
e b s

e T

R19 arhdﬂpﬁ"[&are'tﬁéi%hhﬂeeor HsRrasd A Sre L5 md%ﬁ huehf\fa hydrogen atom or
i sot hiazol i ne, 5isoxazoline, |soxazol i ne,

- AGsoeaaliyl. e, nor phoI | ne [ 1, 3, 41oxadi azi nane,

1.3, 5] oxadi azj nane, 3] oxadi azol i di ne,
R19 a qR§ 14 ravibh the ﬁ@rbop e;_tom(@t whishdhey are ponded, form a three- to

WEW&%‘@ cy@ég%g%ﬁ%‘; Wh‘?&t‘?@jun&:b%hﬂﬁga %P?H(?n ) di-or

, 2- 0Xazl ne oxazl ne, oxaz
ﬂr;sﬁzbst«hzemmdepeuﬁanﬂyzayéﬂmxam ridine, oxazolidine,

R12 'spiﬁﬁﬁ“él%&e@n&m"% OB - R Ca Pl o) By,

e Gy vl m@sb%h}f”viﬁi&%ﬁé)%w “ca-Ca)oycioalkyl,

& BRI TR s ”?%W%!ﬂ?'é%ﬁﬂ‘%ﬁ% s unsubstited or
ﬁﬁﬁ{oah&dbpﬁiéhﬁggf‘u?ed Jno% %nﬂiehﬁ#'b?h g e opﬂ)gglkyl or R10,

2,5 6-tetra ropyri mdine ne
R21 artcﬁ‘RQQZdr@%e bﬁh%dcblaéaﬁ@ﬁant[ahdzar@] éiﬁlﬁﬂﬁé?bﬂé@ﬁﬂy
[1, 3,4]thiadiazolidine, 1,2-thiazine t hi"azi ne,

a hwdrogervaion), {34 z(}@)aalazh \Mlaer@ alkyl isLnbeubgtitatateor mono-, di- or
th| gzol i di ne, thiazoline, thiepane, thietane,

spRsURG WeePRBdeRHY BYy8an, 1,2, 3-tri azi ne,
bR e A EAR 1o

@‘ mopgh%qslglmzedgomgndependent l'y, according to
he ri'ng size, nmono-, di-, tri-, tetra- or

t@g Wk ichetee W R4 8€d
ﬂ@@ %_' S/ WSFSE a%\'ﬂ?) gﬁrﬁ?/c?ea’g%agf%kyleﬁe and aryl are

@&f&ns@tﬂbﬁﬁ)ﬁed{ﬂ -10B80o-, di- or trisubstituted independently by R8 or
- (C0-C3) -al kyl ene-C(0) - N(R21) - R22, -(C0-C3)-al kyI ene-
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C(0)-R10, -(C0-C3)-al kyl ene-C(0)-0- RL0,
- - al kyl ene- S(0) - R10, ,-S- CF3,
wo Zqﬁgﬁ.‘)&m kyl)/ene ( (()))2 R10. 10 PCT/EP2007/004550
- (C0-05) -al kyl ene-S(0) 2- N( R21) - R22,
(C0-C3) - al kyl ene-0-R10, -(CO0-C3)-al kyl ene-N(R21) - R22,
(CO C3) - al kyl ene- N( R10) - S( 0) 2- R10,

? aI k Iene Cl- C3)-fl uorgal ky
@5 By H&le(@éieé@ ag glefinad @pymd alkyiene and Het are

F&%@%%h%ﬂy{eéﬁ%r N(}&f c]l-cgclgﬁr SHF%@ eq:@gependently by R8,

- R21 ar(ic( %Oﬁgeﬂh&y\lvﬁﬁ‘@hé\'ﬁn%h Hofb Wthh th% are bonded, Iform a four- to

al kyl ene- O C(0)- N(R10) - R21 4) - al ky
Wm-éﬂ%mh?l‘ed momesydlist hetereaycte r:ngrvd?ig;h dis well as the nitrogen

ubsti tuted i.ndependent
ot B e eineld SRR Rk aBiy the rivg) sizg. ey oo identical or
dierghttiteffatofeydm the @a@wﬂ) of 69&/9’&119 Wﬂr@géfﬁﬂﬁnﬂ BMlfur, and in
bi phenyl yl , 2-bi phenyl yl, 3-bi phenylyl, 4-biphen IyI
wihiahy e histerqayglic edys unwﬁ&téutgdwr mgnmmttrlsmstduted
trisubstituted i ndependently by RS,
Wde'ﬁ?@oew?b(yﬂ%l ene-Het, where Het is selected from
R23 istahieydyogem atdmaad Hrm - (C?eZJQQJeaIIWl azeti di nyl,
aziridinyl, benzimdazolinyl, benzimdazolyl,

Keazacmmawmorﬁibewwh; €3-u r-%ntyrl -(Ck(éh&)@i:mzt)phemére n is the integer
benzoxazol yl , benzthi azol yl, benztriazolyl,
beASr St razol yl, benzisoxazolyl, benzisot hiazolyl,

R7 is SAIRR6A Hom 138 CRL0BGH A GEEAL Bl ool T

%) ol pyl chromanyl, chronenyl, cinnolinyl,
g él ﬁbg ng nol i nyl, di benzof ur anyl :

R13 arfi Re2zpé Hh@@ﬁﬁﬁaybr different and are each independently a hydrogen atom, -
di hydr of uran[ 2, 3- b] - t et rahydr of ur anyl ,

@m&fdr@Wm@d(csc@@kwmaikmodmx@rayﬂuomalkyl or (C1-Ca)-alkyl,
2-dithiazinyl, furanyl, furazanyl

R13 an%ﬁi%z@gﬁm%wih the a%f?@n g fo W@aztaey pre bonded, form a three- to
%1 dw&%é%d’ Ey%lggfigl Sy WhidHn @qulsﬂbﬁﬁ uted Bfﬂ{c}ﬂo— di- or

H 1 ndol ran I sochroman
irsobstitatem mld,epeadendpbyrﬁ/llq i soi ndolyl, i soqw nol i nyl

Y is a dodleft Bob, rotd S E S%EL—L%@%M@%T LRagldy,
Lsmeare P gl s nert i
1 is o B 19 Uyl o BB s ot

R2 ancPRQ%‘Pé Yhe sQPﬁ%Z@ﬂ Attt arﬂx%kéé&r@i'ﬂ)ﬁlegeﬁé{éh[y Q'hW*ogen atom,

phenant hri di nyl, phenant hrol i nyl nazin

-;ﬁﬁefﬁ'a’(dn)t-akylny(ICo plagradigded-{Gy1G g )ptyetmatiad) 14§h;Cg)-fluoroalkyl,
pht hal azi nyl, pi era2|nyl pi peridinyl, pteridinyl,
-,ﬁ@f);mq) alky;éﬂg vﬁy&rggry{ys ungybstiztsd qr i fpno-, di- or frisubstituted

Bé%gé%éﬁnéﬁb%r a élyd})-[aﬁ@{lelﬁgéﬁﬁ%\}here eltolls? S)rggét?slt;}{tljted or
'ﬁ‘;Y?Irf‘ng| g‘!Pro ‘ISUB%{A“F‘%?/ I'Hfﬁ' Xgﬁp@hf%{% (%%Tﬂw?gné-ms R16 or
bk RssRgf o oonu ol !

'R27 is é*@@ {—ihl | ?"?z%lbpéh %‘1 ?Cg)hélk Ia(—j('zcaf—@lg,)f-lﬂuoroaikyl

1c3-& )T-élkﬂéhéz(@ﬂg\lbs pm@aw ep¢cz§)mim@haJaw;tﬁhsf@/éw; is
t hi en0|n1dazo |enooxazo hi enopyridi ne,
tlr’fBL@BﬁtUme@bﬁInydmo-ZEt-fUrQﬂ@Jlﬁnmttethde;béndmhﬁw R8, -(Co-Cyq)-
triazinyl, 1,2,3-triazolyl, 1,2,4-triazolyl,

1,2, 5- trlazolyl 1,3, 4- trlazolyland xanthenyl and
this Het radical is unsubstituted or independently
nono-, di- or trisubstituted by R8, R8 is hal ogen,
carbam m doyl, -NO2, =0, -CF3, -SF5, -C(0)-0-R10,

-CN, -C(0)-NH2, - OH, -NH2, -0-CF3, -C(0)-N(R10)-R20

Py P
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R9 is hal ogen, -NO2, -CN, =0, -OH, -CF3, -C(0)-0-R10,
o R22, C(9) - N(R21) - R22, - ‘
wo 20_0( 37138 cycl oal kyl , - (C0- Cgi _al kyl ene- O Rl0,PCTIEPZO(}?IOMSSO
-Si-(CH3) 3, 5-N(R10)-S(0)u-R10 where u is the integer )
1 or 2, -S-R10, -SOR10 where r is the integer 1 or
-2, -S(0)v-N(R10)-R20 where v is the integer 1 or 2,

B‘%E%lleg%f Whér(ed-i%)un#ag%éf é{, Jnoo (Eg ¥tri£z%%ﬂ%dted
x R19,
OIS o (@) RN, | o,
R28 anc( RQQ@% ﬂ@é sitneGhr0gifferert BhY, arBldgchOn@éPenderiRil2a hydrogen atom, -
-0-R10, -0-CF3, Het, where Het is as defined

H%b\ﬁzl)aﬂ%/h% halegest i t uted or mono-, di- or

15 s LIRS He SISERSBEt B, o b, AR Lo
OINHENNRIZRABY, AR OsOMENE TN RIB) 30 7.
-N(R17)-S(02)-, -N(R17)-C(O)-O-, -O-C(O)-N(R17)-, -N(R1T)—C(O)—N.(R18)—,
-N{R17)-C(N(R1 7))—N(R1 8)-, -N(R17)»-C(N(R17)}- or -N(R17)}-S(0O2)-N(R18)-,
where

R17 and R18 are the same or different and are each independently a hydrogen atom or
«(C1-Cg)-alkyl, '

R16 is a hydrogen atom, ~(C1-Cg}-alkyl, -(Cg-C4)-alkylene-(C3-Cg)-cycloalkyl,
-(C1-C3)-fluoroalkyl, —(CO-C4)—aEkerne-afyl, where aryl is unsubstituted or
mono;, di- or trisubstituted independently by RS,

-(Cp-Cy)-alkylene-Het where Het is unsubétituted or mono-, di- o trisubstituted
independently by R8,

R2 and R3, together with the carbon atom to which they are bondéd, form a three- to
six-membered cycloalkyl ring which is uhsubstituted or mono-, di- or
trisubstituted independently by R8, or

R2 and R3, together with the carbon atom to which they are bonded, form a three- to
six—ﬁﬁembered'heterocycloaikyl radical which is unsubstituied or mono-, di- or
trisubstituted independently by R10, and

Z is the —N(R26)-(C(R24)(R25)}y,-CN radical where

R26 is a hydrogen atom, -(C1-Cg)-alkyl or
-(Cp-C4)-alkylene-(C3-Cg)-cycloalkyl,

R24 and R25 are the same or different and are each independently a hydrogen atom, -
(C1-Cg)-alkyl, (Cp-C4)-alkylene-(C3-Cg)-cycioalkyl,

-(C4-Cs)-fiuoroalkyl, -(C1-C4)-alkylene-R15-R16, -(C-C4)-alkylene-aryl, where
aryl is unsubstittjted or mono-, di- or trisubstituted ihdependently by R8,

~(Cp-Cy)-alkylene-Het where Het is unsubstituted or mono-, di- or frisubstituted

independently by R8, and m is the integer 1, 2 or 3,



R1 and, where Me is nethyl, R10 and R20 are the sane
or different and are each independently a hydrogen
atom - (Cl-C6)-alkyl, -(C0-{A)-alkyl-CH, ‘
-(C1l-C3)-fluoroal kyl, -(CO- -al kyl-0-(G -C4) -
~al kyl, -(Co-05)-al kyl -(C3-C8)-cycl oal kyl, _
-(Co-C2)-al kyl ene-aryl, where aryl is as 20defined
above and is unsubstituted or nono-,

" R24 a'ngli t?%? S‘t@g%fﬂef %ititrtﬂﬁ %%gtgcgﬂéjg%fn kt’% &1@ c&t}w@? ﬁ% gg%%ep form a three- to

éuﬁ@néﬁabemd@yc&fmwﬁhgmﬁ&h idighsulsstiffted @ im@so-aapvs
and i s unsubstituted or nono-, di- or trisubstituted
i tHaebifdiest ingepgndently bogR 1@ 10 fiuoring.qrai - c5) - al kyl
R24 aﬂﬁl F@@:‘?%Qéﬁh{et %ﬁh(tﬁe c%}[t?drp Qtd??f lto whgitﬁtg%geng%)ng%& fottlﬁ*t a three- to

ent” and are €ach

5 sm—mémbexwﬁﬁetetdnycmalky( fEdicA)whitkyd unsubsRfiledrd iide-, di- or
ether with the carbon atomto which they are

. t.0
isubgigigsdnderpnAenty g1 O s fldonne. ~ i x- mener ed
cycl oal kyl ring which is unsubstituted or nono-, di-
or Strisubstituted i ndependently by R10, R12 is
2) 'Izl’tgpr@gjaanitﬁglpsute( gﬁhgﬁprwld@a thelgompou nd of the formula | where
-al kyl -0- (C1-C6) -al kyl, -(C3-C8)-cycloal kyl,
4l kyl -0-(C -C8) - aIkyI(C3 C8) - cycIoaIkyI

bal Ky | e pdar S%Etﬁ%ﬁ"%gtaﬂhﬁ?'&a"’mﬁﬁ 91%8‘&% di - or

trlsubstltuted I ndependent | by CH C>(C—C4) alky
' or RI0,: 10 and 2 ar ere
I:Zr gg;h nt | ydr gen ato

NO - Nalk Nalky uns bs te or

10 di - or trlsubstltuted |ndependentl by RN -0-
(Co Co) - aIkerne (C3-C8)-cycl oal kyl, -S0t-R10, mhere

thesug s

t he |nt-oer , 2, -(&l-C3) uoro
R ) T R,
abe .nd— ene-gpd -a
nono- , ~or I5trisubstituted |ndependently by

or -(CD Co6) - al kyl ene-Het where Het is as defined
above and alkylene and Het are unsubstituted or

no-, - bstltuted |ndependently by R8,™~ R21
a t ge W?I \
t ey nd d fo r- toy; |§the{ ﬁg;ﬁ d / \__/
Net er ovyeNi ¢ mhlchw—as Nas nitToden N—N

atom nmay 20additionally contain, accordlng to the
ring size, one or two identical or different
..~ heteroatons from the group.of oxy en, nitrogen.or s
suI ang | t heghet géxbnsugéx\Nut N
\ﬂ_ mhiat ubst&__ ed |n epend tIy\ by R
tﬁR23 a hydrggen Mm -~ ©H or--0-(Cl- C4)- al kyl ;” X |s
a covalent bond, -N(R7)- or -0-, where 25R7 is a
hydrogen atom - (CO-C4)- aIkerne (C3-Cp) - cycIoaIkyI
) - alkyl Y |s _a cQ alent bond 0(0)
Sy-- dr gen
are the sa fer nt and a -
in enden 9 hydr o tont ,3 /f
: CO C3) al kyl ene- C(R27) ( 8) R29), 3 7 1is a

E‘@dﬁogen alt@ljgn ogﬂﬁmb [0931 al kJ\/\ ?\/\j




(Co- C4) - al kyl ene- (C3- C6) - cycl oal kyl,

- -C4)-al kyl ene-aryi wherg, aryl is as defin

WO zgéﬁqis?}%%subst i tuted-or m)nc;?’ di- or tri subsﬁ&?ﬁ%&owm“sso
i ndependently by R8, -(Co-C4)-alkyl ene-Het where Het
is as defined above and is unsubstituted or nono-,

di- or trisubstituted i ndependently by R8, or
-(C0-A4) - al kyl ene- R15 5R16 R28 and R29 are the sane

-Efbﬁlﬁfficﬂiiﬁ?d | ?rugfiﬁﬁde ,and Qgeii_j (i?

it oget her wi:ith the carbon atoe they a e
'bonded, form a -(C3 CB) cycl‘oal kyl ;' 10R15"i s

) 9 ' DI
EEZ N(@ C(MF& {3@02@ N(m@)gq'\%@' f‘ O
(RL7) - 'N(R17) C(O) N( R 8)

7) S( 2) - 8 ar
N s dp¢ferent and re ach in epen ent
Nydrogeﬁ*atonr (C a hy ,paen

atom -(G -C6)-al kyI

(CI}CM) -al kyl ene- (C3 Co) - cycloalkyl Cl-
-f“ﬁﬁb@glk -aIEi n O
__[: def]i ne ve nd i's unsu stﬁiute or nD o /
- tr| strtu deny N (COJ -
aIkern = Het re |s as deflned above and |s
edsor ,d‘f‘\OZO N\
|nepe Iy by 8 R2"and\' @ \r_‘/ (7
r bon omro i ch y -ar ondedy fdﬂn% t -

to si x-nenbered cycléalkyl ring whi ch i s’

‘ unsubstltuted or nDno- i or trlsubstltuted
epel , ogeth th
{:ggﬂbon ato to mhlc the ar e fo n1 ﬂggf] /Ai]
0-S25s Bk prenber ,hetero alk padi-gaql i S L\
: nsubstr“uted or - no- | or trlsubstltu$ed ‘

' ere R26 is a

00- C4) - alky ene- (C3- CB) - ¢¥cl oal kyl , 30 R24 and R25
are the sane or dltferent and are each |ndependently

(jgyo/dr 0 tom Cl1- kyl_, kg\ l?l
aI yl epe- ( CB -cy¢l oal kyl
oG - C3)>dtuoro eﬁ) al K e- ary¥\ ere. ~S

aryl |s as deflne above ahd is unsu trtuted or

no- or tri bstltut ’|ndependently by RS,
- (P0- a kerE?FET re $bt - a sdeflseﬁ;ibove
-l a |s ns stitWe tiri substi g uted
by R8, orS-(Ci - C4ﬁ3alkylen 5 R16 3
together with the carbon atomto which they are

bonded, /forma.three-.t¢ six-nenbered cyqloalkyl rrng

|ch' nsub @t ed T (0

i supstityted ind or quo | \
n getlher bon./at om{{ o th y /
re bo , for thr 0 Si -ﬁenbere

heterocycloalkyl radi cal which is unsubstltuted or
mono- ; - or 10tr|subst|tuted _i ndependent | y. by R10

QKTUQ ReNe!




4) The present disclosure further provides the

' conﬁsund of the formula la F F*R27 (CH2)p ----:
WO 2W/ ;??@\Kl a) |HO R4 R25 ,14\/\,here t he PCTIEP2007IOO4550

sub-ringsandare each sel ected fromthe abovenenti oned
groups, 15 and in which the two sub-rings are each
~unsubstituted or independently, according to the ring
size, nono-, di-, tri-, tetra- or pentasubstituted by
./ R4, R4 is -hKB - CN, =0, OH CF3 -8F5
/-..(Co %”)“—Sﬁlklﬁ‘ﬁﬁqs- QCFS ~n 0- CF3
NTC IkﬁTene
L\VHJ} | kyl.ene CXON O- O N\»/}) >
(Cb -a

| kyl ene- O R10,

whereééglnggéng&{ﬁ%eteg%g%ﬁ%f po;‘xg) i é?e)lchment to the second sub-
ring, si b@ﬁds il thé's@@.%tdr@‘h@@d e eatdeydcdPFartty by double bonds, or

-05)-al kyl ene- (G -C3) -fl Uor oal kyl
further. rozrgasm§em§|m§y badusgron) amio) - R21,
- (Q0-C3) - al ky, e-C(0)-N(R21) - R22, -(C0-C4)-al kyl
wher e aIkyI(£§§§nsubstituted or nono-, di- or

in whidH iheudfi-fihdgt NP BBER BElactdY frBth the following group
- (Co-A4) - al kyl ene-aryl where _ aryl 1s

sel ect ed fro-' he graup>~af pheny
napht hy|l , aryI unsu
or t IbUbStI tt‘ed | ndeperdent |y ,
1 (C0- CA)al-kyl ene- Het where Het i el ected

group, zeti dinyl™y benzim thazol in
nbenzi nj dazol yl , of uranyl , benzﬁﬁ??é&he
benzoxaz&iyl benz i azel yiy~"benzi slaxazel y
ben2|soth|azolyl qui nol i nyl, dioxol ¥, di

yl., |n1dazolld|n Ag inid li nyl,, #Midazol yl , N
oI\ nyl <(K§glyl NndoNYaéRS|SO|H§§Erky , Np_
Gol yi \ is qui ngl iyl , i'sothi azol ] N AN

_ 's%thlaz8flh& , IO Hlazolyl |soxazolyl
i soxazol i dinyl, 2-isoxazolinyl, norphollnyl

pctahydr0|squ|noI|nyI axazolyl ogﬁzolidinxb\7

opyrim a2|nyl per|d| yl 7 pyra
C{ii:Eyraz n %y pyEb ol/i nyl, Spyr zol yl {13;% dazmil,N

anyt’,
z
I

yri dyt—Npyri Tyl , ¥4{m|<m nyl \ pyrrol irfiyl,
prrrolyl pyrfolyl tetrahydrofuranyl
tetrahydroisoquinolinyl tetrahydrqu|noIinyI 10
Otetrahy@,ropyrldlnxl L%tbjélyl tm
SN th1en|6yr dlny thjo phol--nyl , | op nyI End ;
, his adi c I uns |tuted or Nepende
nono=", d| or- trlsubstltuted by R8, RS is hal ogen,

carban1n1doy| “NO2, =0, -CF3, -SF5, -C(0)-0-R10,
C(0)-NH2, -OH, -N -0- CF3, C(O) N( RLO),- R20

L?Wﬁl Q:WNUB(B}%y oal k =0 (Ci - @Wij
-0 Gn) al ky| ene-( C6) | cyel. aIkyI - -
GI-C8) - al'k N (C0- CG4) =al ylene C8) cy

where the al kyl radicals
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15

eyclobiiiang §YFloneRi@nsy © Xaflﬁ’-cyaiohﬁp

menti oned are each unsubstituted or nono-, di- -or
trisubstituted independently by hal ogen, NH2, -OH,
-0-CH3, -S02-CH3 or -S02-CF R9 i s hal ogen,
-NOo2, -CN, =0, -OH, -CF3, - ) - 0- R10, 7
-C(0)-N(R21) - R22, 20-N(R21)-R22, -(C3-C8)-cycloal kyl,
- (C0-C3) - al kyl ene-0-R10, -Si-(CH3) 3,

N(R10)-5(0)u-R10 where u is the integer 1 or 2,
-S-R10, -SOR10 where r is the integer 1 or 2,

(O)v N( - R20 \Mmerev |s elntege 1or
-q c1- I kyl , O (CI- Tn)-- en
ph yI ox - (CI‘ fI uor os ky 9,

C( 0) < NP c4) - al'ky NC(O) O-
R19) - 0- C(O) R12 -NH-C(O)- 25NH-R21

- N(R21) - ) R22 ., - C4) al l@/I-C(O) C(R11, 4 O/"’\

) - O- >@- RL2: C(0)f “9-CF3 or. t N

vvh re He |2Jas dafi ned ah ve a\nd fs unsmbstl or k )
rotris t uredNNdepehdeNtly by R3, R0 N

and R20 are the same or different and are each

i ndependently .a hydro en ato - (CL -Calk
Q0- @I Ky @r oa\ﬁ E XS 7
( -aI 0 ( 1 (_
; ;gco 05) - al ky 1 Ci&/cl’bal Kyl ,
-( C0- CZ) al kyI ene aryJ V\,here caryl is’as defi ned abéve

is ‘un bstlt di. - trls tituted
|ndepen entI (C C6 - l;Eyl - 0- (%-a kyl,
aI ycl )
er

- -C2) eﬁ’kyl ene- Qet wh Het is%s definfd
above and i s unsubstituted or nono-, di- or

trisubstituted i ndependently by 5-(Cl-Cé6yal kyl, -

- 0-GCl- C6)}<a I, en or g C8) -cycloal kyl, R11
and [R19 afe the sane di ffdrent jand are each o
adependen a hydrqgen at om (C1-C6) -al kyl, R12

is -(Cl-06)-al kyl, -(CL-C8)-al kyl - OH,
where"ﬂ(ugdoﬁ@b1lﬁle§¥ﬂf?|9al]%qne%&n5y boint of attachment to the second sub-

ring, smg@g[b@a)s m thel st(uqcm]as(]%)ecatﬂqyl be Epla&d pard:lymyl double bonds, and

the twg SUPTIaR/R 2K £i URSURRILTEG o1 DELRERA=T b BoOdp.fepsubstituted

by R4 téncﬁﬂhﬁk' VUR‘?dRQnF@Pmd@r% yralical e edbr 56 uShedbkyle.

1 and R22 are the same or different and are
each |ndependently a hydrogen atom - (Cl C6) - al kyl

3) m?‘u% Sﬁrgé%r}ft{ddeélésﬁpe%ﬂﬁﬁer ;t)ruotv?qdeﬁgbs &HHH?H"\'V qf)}ﬁeiéormu[a | where

| kyl e C3-C8) -cycl oal kyl, -S0t-R10 where
t |s StAh intgged )1 or 2, -(Cl-C3)- fluoroalkyl
the sub-0ing32, GO dC6) kryamnm- a#oh ca*&tebee:asyélect@j f26ém cyclopropane

defi ned above and Iene and ar%/ are lte)acfg@
A SYPParaie.

o I, A A0 B,

dodecamgirbbépibilensd bicycia8d- 1]hdpiara, bicyickajp 2t 1Theptethe,

) i dent b 20 R21 t th
bicyclol e e Eoge HEHEHM OGBS PRESIZaTeciguR seirolp iostane, azepane,
azepinkOHEstidiRe, %Mlngegaﬁhedam%hgmheg%%m'3C ring

_ whi ch, as wel he nitrogen atom Itionally,
d lhydrm]ﬂ‘gopmnm el B+d1|@/ckobensza},th iophene "2 Sriihydrobanzofuran, 2,3-

dinydrdSeiRbnSaralR) 2 gl iaade T g Eioigpetbotfar 4, 5-di
hydroidithiazeey el @dlh?d%ie‘elﬁﬁdlé ut §dcl|ﬁ§?dr%%QazoI@' 4 Fihydroisoxazole, 5,6-
trisubstitut |ndependently b IS a
dihydravgtir[dgelaxaziog bemxo[d3]dioxpig, 1 ):haaepgne er@ampme 1,3-diaze-
coval ent bond, -N(R7)- or -0-, where R7 is a hydrogen
atom - (Co- C4) -al kyl ene- ( C3- 06) -cycl oal kyl or
-(Cl-A4)-alkyl, 30Yis -C(0)-, -C(S)- or -5(02)-, 24
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pisthe integer 1 or 2, R27 is a hydrogen atom ,
kyl, -(CO-C4)- aI kyl.ene- (C3- C6) - cycl
wo 2@%&?& (CO C4) - al kyl ene’ Elet wher e Het isolgéjf‘}falpzoowomsso

defi ned above and is unsubstituted or substituted by
hal ogen, -(C -C6)-al kyl, 5-0-(CG -C3)-fluoroal kyl or
-0-(Cl-C6)-al kyl, or -(Co-C2)-alkyl ene-phenyl where

pine, 1 %—@ﬁz&gjrfearnsﬁlr? i%lgf %ﬂt@%@% f‘r S%}zlgtgg%fj |g¥anheal1o§ %noxane

dloxazm%di ;] e[gérﬂéy ' éﬁbg%%o Péyﬁ%ﬁg@%&@t@cyéf Bloxlc()le]ne 1,3-di-

oxolenB2H, a]mthm t, @]dlmmlaxwmgamdfdmﬁr@atmandewfwcteapjfnmldme
dependen atom

1';mlda7_o l’& e azzgf ?}/_‘ dr O%ln@yaog}ﬂqilgfe |so%6gzoeyd|r}/e 'isothiazoline,

isoxazolife |§§332H1é}'iﬁ oal; Mazoh&%o%c)lm@' kB %T&(a%é(imé\‘i@r e

ary 'S as |ne above - and IS unsubstltute or
[1,3,5]oxarbazingdne, | dr2 Blaxedisgolidioee il Bridexasiaraiiding, dy2-R8athiepane, 1,2-

oxathidlfa; 1T JrReding: L oxEagRRat™ groxiing i 4 K8HRRCY dgoxazine,

oxazinhR€ epsnsieianed vxElocake, BAzRiah Kxazbnrs Neteplinkh oxetane,

the carbon atomto which t hey are bonded, forma
oxirang, Hpesane opipereaReRIPdiog c Pyank pyrazofioe viirarplidine, pyrrolidine,

pyrrolidﬁﬁggg@{g%lﬁe getﬁz!h;@?cg&molﬂ'}eu g?frﬁéydrégﬁg h%%gdrmsoqumohne

1,2,3, 41-@@Jhg§fc])cndph|ﬂ1élbﬁe oatrabypdipyran, ctewbhsrdrobmddnar €,2,3 4-tetrahydro-
onde orma three- to six-ne
pyrimidiae eF.gc3sB1tgtpRydropyamidine mtr@ﬁyﬂgotwﬁé)ng%@q tetregipee thiadiazine,

1,2,6]w?2|nghe e[qu %ﬁﬁ:‘é&fiﬁé&}lﬁ n@%ﬁ?@tﬁl&ﬂﬁge{@qﬂ tdhe?H ﬂ@azme,,

uorin rovi des” a conp
[1,2]thiakindne, thWbmnbnethld(rﬁ-ldb:aMohr@;l thibpaha) thi=tBA4,

5and/.or all  stereoiso forns of the co
thiomofghalie, LUSRIPE. 1 2 Sane. eI b eelezp gy Pt riezinane
or [1 2@2&)‘[3&@%;9@ M(Wh%hﬁhé%\/@'% GR4d ¥rd Bh&H Qh%’bs%ﬁﬂbd@r
e conmpound of the fornmula la, and/or solvates or
indepehyldntly eaccofding o tmpng sizeoimame:, iy i) tetriaa pr paslasubstituted by
R4 w t heradical is a spiro conpound, At 10in which the
h?u -ringsandare in each case the sane or different

R4 is -RUb, aCH, &@yfhsnmem%ntslv a)y&sekaRyRMheos-RA LY
sz?tjzurat ed - (C3-Cl1)-cycl oalsky(l Osl Eri'}Lv\,hﬂ(lS/ch cycl oal kyl

I Si-(OH5 30 gR I F Rr-{Ogah JaulkflenedC @iN{R2 R2DS{CHC Healkylene-
or |ndependent y, according to the ring size, nono-,
8(O)-R10, -(CeCni-allofempe{@3tDR1Q, utgOy- aﬁzuiem-S(O)-m 0,-S-CF3,
-(CO—Cg)—a[kyléne—S(O)g-R1 0, -(CO~C5)QaIkyiene~S(O)2~N(R21 »R22,
-(Cg-C3)-alkylene-O-R10, -(Cg-C3)-alkylene-N(R21)-R22,

- -(Cp-Ca)alkylene-N(R10)-S{O)2-R 10, -(Cp-Cs)-alkylene-(C1-Ca)-fluoroalkyl,
-(Cp-Cs)-alkylene-(C3-Cg)-cycloalkyl-R23, -(Co-Cs)-alkylene-N(R10)}-C(O)-R21,
-(Cp-Cs)-alkylene-N(R10)-C(0)-N(R10)-R21, {Cq-Cs)alkylene-NH-C(O}O-R21,
~(Co-Cs)-alkylene-O-C(O)-N(R10)-R21, ~(Cp-C4)-alkyl, where alkyl is
unsubstituted or mono-, di- or trisubstituted independently by RS,

-(Cp-Cq)-alkylene-aryl, where aryl is selected from the group of phenyl, indanyl,
indenyl, naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, anthryl or
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15b)a saturated or partly saturated, three- to

nmbered heterocycle i ch, accordlng tg.the
WO 26‘#7&5327ﬁ may contain one, 1 WO, three or fou?CT"EPZOOWDO"'SSO :

i dentical or different heteroatons fromthe group of
oxygen, nitrogen or sulfur, and in which the
heterocycl e i s unbridged, brldged or fused and is

gnsubst [ %ed or independent|y, according to the rin
ey yereqryl Istqnsubsfﬂtét%or B}Or\,@orﬁén%wy@ﬁtlmﬁ%d

egode d}g@g{,g cﬁ =0, =S, -OH, -CF3,

al kyl ene S RlO -0-CF3, Si-(CH3)3,
—((G@CQ&-HIQAIM -Eleé-h@e)letRB kelected from the group of acridinyl,
- ( Co- 05) al kyl ene- C( 0) - 0- R10,

@zopiog), %Bk@lhélnazﬁ)dm benipidzpliny [k perrinidiziv) beeafuranyl,

'b%% @%fu :%ﬁ%&%g@ﬁ Oé%nz(%('aggﬁyl Repzthiazqidgbenztriazolyl,

E@nﬂ@ﬂa@@bﬁ &Jéﬁ)tls%ﬁt@zb 'b@?lkrsfo'tméitﬂﬂ‘ k¥thazolyl, 4aH-carbazolyl,
al kyl ene- N(

9@0@9)’% fumzewfoaemomomcéw @BIZOIIZJI’()d;oqngx@nyy|qumuchd|nyi
pﬁﬁ"ﬁ%@f %’Argh%n‘ﬂﬁgglg@(%lgl&mqee%ab@%aumgﬁm dlbghzofﬁrany!

d(tﬁbrz@*)te;&hétﬂl ﬂhy@bﬁurawmie&b aébriahycﬁroﬂﬁbﬁylt Qﬂhyﬁfcﬁmanyl dioxolyl,
the gro henyl i ndanyl, indenyl, nap ¥
W{g(,agyla,gi% SndGithiazing, épreypyl nfﬁﬁ%zanyg,lmlq}azo idinyl, imidazolinyl,

ffﬁi%!?% '1tl-f"Lrﬁ% ﬁ@ﬁ@ e:ﬁeﬁiggéf ﬁgmdg ¥, 3H-indolyl isppenzofuranyl,

@ocbp)manyﬂzsblmﬁamly! iStiedalimy diaaimidoiy,| xsoqumohny[ (benzimidazolyl),

BerSRAETY) £ scsRRzoind, BPYiseain ppsarabb sparoiding, 2
%&ét@lfﬁy‘ﬂ'rﬁélgiﬁdlmyIQHbBﬁiHyﬁH‘ gégio&%‘fﬁ}dfbrso b%ﬂﬁw ?xadiazo!yi

furanyl azolidin , Imdaz
'lr?d&qxﬁ;“azolwhdblzﬂ meilazwiﬁbﬁyi p- 0)@@1|landnéyh hyl 4—oxad[azolyl

bRl RO SREsl S OMRBE RV, phenanthridiny,

pﬁ@%@citﬂPcbiﬁlvmﬂhen&zir@DWb'tmﬁln?/nPh@HQkéﬁﬁthl phenoxazmyl
octahydr0|squ|noI|ny 10oxazo oxazol idi nyl

BYHiakazimAypiperaziay appatitinypi q@@mqhaylnpuryrwyrpam@nyl pyrazinyl,
ggfeggbwh%lyW:ra%éﬂ%ln}ﬂ/rgﬁg%l | déd%%‘nypéwiggﬁ*%lyi pyridoimidazolyl,

gyiguthizizplyl, pyyidotiyphety! pmﬂylobwmymnmldmyl pyrrolidinyl,
tetrmdrm soqui nol 1 nyl, tetrahydroqui nolinyl

PWrel %—Wfrp[yl @Mrroly!hf%rza;]ygro qunyértﬂrahydrmsoqu|nol|ny£
eE du% W}X/L“tefrgh\%%hg@@hw%h 1% %gﬁﬁ%‘wl g 3 -thiadiazolyl,

I's uns Gted Or i ndependeéentT
mhladlazom 1,2 jSsthtisdiazolye d, 3, 8ifiaBRzoRS, ﬁh@dlhdamgemhiazolyl,

e b n%m dor\ﬁ@zo%hmqwazolgl @mgrﬁgpm@ye N‘@;@[@thlﬁg@lyl
O_rﬁéﬁhgﬁf?ﬁaméﬁiﬁrg)( t&%&@gf?af 530(4' téngE 94 g 2 4%%\281134(3‘]' 2,5-triazolyl,

1 Gop)~iridAop! and(mtm)yi aa.mytraa ﬁdt@ﬁdl@éb Bamuoatnﬂuyéd or
th I k di 2 ' h
BEhSebur i - EBItaBBIE bt o o

RS is hhra@jw;eegﬁjanhmeayihahggr Oge'\b?g,wéﬂ*g cQo%Rm?'OéNC@(O) NH2, -

is h
OFE N 003 FI0(0)- (R BN )-RM = R22
-cycl oaI kyl, al kyl ene- O R10,

—(Sg C(;g}t)ycloalkyl wO\(GR;’L-(Dg)%(I@I u—CRIOO%@L@)Fﬁkwensm(tG@C(;) -gycloalkyl,
integer 1 or 2, -S-R10, - 0O where r 1s 25t
(G- @@aﬁikﬂ 0?0@04)ai@yien®d((@30)‘asmfclambyleW\her@ thehe!kyl radicals
integer 1 or 2, -C(0)-R10, - (G -C8)-alkyl;
-(Gi -C8) - al koxy, phenyl, phenyl oxy-,

-(G -C3)-fluoroal kyl, -0-R19, NH- C( 0) - NH- R10,
(CO-C4) -al kyl -C(0) - OC(Rll R19)-0- C(0) - R12,

-NH C(0) - NH R21, N(R21) - C(0) - R22,
-(C0-CA4) -al kyl -C(0)-0-C(R11, R19)-0-C(0)-0-R12,
30-NH-C(0)-0-R10, -0-CF3 or Het where Het is as



24c R10 and R20 are the same or different and are
pendently a hydrog atom -(Cl -Cal
WO 2&?%83]&?86& Kyl - - (C1- Q) qEI uor oal kyl , ‘ C¥’EP2007’00455°

- (Co- C4) - al kyl - 0- (Cl-C4)-aI kyl ,

- (Co-C6) - al kyl - (03-C8) - cycl oal kyl, :

-(Co-C2) - al kyl ene-aryl where aryI Is as defined above
and |s unsubstituted or 5nono-, -.or trisubstitut

iR d e SpohUNgUBBTitdSd of @qno- di- cetisybstifyted ||ndependently

I-B? b Hé/l ene- )}%w\/éﬁer ?%IQH {érassoae(f-; fled above

RO is [#Hdger$ N‘G%Jb tieh r Q ut ed
' [ ng%pend Ibey ‘(e-g)ll-q) g%] k?l(ojio R P&@?ﬁ%ﬁl

hel((OBNORQiI) ROG3- (@3)— #/Q@blkyl ~(C 03) alkyleneB@lRQDd-Sz ~(CH3)3,
R19 are the sane or erent an are each

5 i-NiRpERIEN) FR18 vbi}eieo.glsrthémai’egm oror-4, €3-KByal kyl, R12
|s- Cl- C6) - al ky -(Cl-Co)-al kyl-OH, -(C1
1Q<\9/he&‘- ( 61th@6mte@|ek)1|0r 2, (S@)@BN{RW} BaDwhere v is the integer

C§) al kyl-0-(Cl -C8)-al kyl - (C3-C8)-cycl oal kyl,
-1(Q§ 2, )(Obnﬁk’l;ﬂ,-QCCBC@)aJIeQd(GaTQ&}aIKW%r@%é phenyloxy-, -(C1-C3)-

TSR BN R oy ol Ve A IS AP
ofCH3E9)- aiézﬁé%ozretemly ; @Jgﬁcgazm@z _AiH-EeneNH-R0Y |

are each i'nde at o
10 N@RZQ@(@) ReP, V(/Q}bl’-@é?}lhkoﬂ C(@)-@S@ngl Rl1t1 Fd) -G{OONR1 2,
di- or trisubstitute i ndependently b

-NBeC @) OaR kY| -EMGRALIHEBWheye Heh iskyd danS@d aRd0e wherie
t is the integer 1 or 2, -(C -C3)-fluoroalkyl,
upsrstituteda@y- r@amald{yd)letlmeuba%lVUtamedependently by RS, ar glradical
dﬁgﬁggdf%wned l%ove and al kyl ene and aryl are each
' 3 &¥ 6" nono-, 20di- or trisubstituted

o independently hy R8 or -(Co- CB) abkyl ene- Het where

as_defingd agove k)?é\ne @nghqdylet/@are eachy 740

N"unsuy i 5% ed - ri SWbstitut
ki ndepeftenttly by &On%Pml faoet her m—t@“’ﬁﬁheoé'_

nitrogen atomto which they are bonded for a fo
Ht o eigght - penber nonocycl i c heterocycllc r|ng
Nas wel the nltrogerﬂatom add t| onal
e

\( or di to 7e sHRy
N

\
(“cal ~or dgff rent roato fromt
15 oxygen, nit rog}ieln or sul furgand | gBNV\hl c

eterocygl e i sfunsubstitute nono- N
ri subst)Q ut eeli ndependent |y by RS, Vg\, s a hydr ogen
TN aflerh - 0N Zal 30X coval ent
N_b dnd, /’\N(I\FW))_&' where 124d R7 is a, hydr ogen
atom - (Q0- C4) - al kyT'ene- ( C3- Cb) -&yt| oal kyl . where Mg is methyl,

R10 arg%g@) are H%%r € Eérndlggapgdt a’néjcalﬁe&egd?lelp'ld%gﬂﬁ tg}r 8 'nyarogen atom, -

(@90@4984@! T+, . ERyBH c{(o}-Gafporoalkyl, -(Co-Ca) alky-0-(C1-Cy)-
- al kyl ene-Het where Het is as defined above

'alhml r(@mﬁswﬁml-(ﬁge{dg)emymsyll #((Gipe@- palkybnegany}, where aryl is as
-(Ci-C6)-alkyl, 0-(GC -C3)-fluoroal kyl or
20 defined alopye gnqiys ungybstituted or mono-, di- or frisubstituted independently

by -(C1-Cg}-alkyt, -O-(C4-Cg)-alkyl, halogen or

-(Ca-Cg)-cycloalkyl, or -(Cg-Co)-alkylene-Het where Het is as defined above and
is unsubstituted or mono-, di- or trisubstituted independently by -(C1-Cg)-alkyl,
-O-(C1-Cg)-alkyl, halogen or -(C3-Cg)-cycloalkyl,
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(C0-C2) - al kyl ene-phenyl where phenyl is unsubstituted |
or. substltut ed by 10hal ogen, - (Cl-C6)-al kyl,
wo ZQOJJ‘tQi )-fluoroal kyl or ~ 49 (C1-C6) - al kyl , R T{EP2P07/004550
hydrogen atom -(Cl-C4.)-al kyl or
-(C0-A4) - al kyl ene- (C3-C6) -cycl oal kyl, R24 and R25 are
the sane or different and are each i ndependently a
ogen atom -(CL -C-alkyl, -(C1-C3)-fluoropalkyl,
R19 anc{ B31ar the p@p’@q@r @tfgrea;)angy@qeo%qqkypdependently a hydrogen atom or
(@) % yene-aryl where aryl is as defined above
I Ubst ituted or 15nono-, di- or
R19 ard R%Hbﬁige%’ef(rqﬁ'itﬁ feeaBaRMbh tl%ywﬁ%h tR&y are bonded, form a three- to
yl ene-Het where Het is as defined above
alxernembanecm bycloalykedng whinimis-ynsdibstitted pr swisexi dinoed

p t R24 and R25, together with
rﬁ;é' éﬁ&g%cﬂ n&%tégﬁi['fj% W}Pgﬁ"tqﬂey are bonded, forma
R12 isUT &) ek XC HRIDESIRA- @HcL(Qﬁ,I @ég -aldyno- (’@{—@B)léiky!
unsubst ituted or mnono-, di- trisubstituted ,
L(mzb,ecﬁpdgmbdarkylbymlaﬁqrawf@(a:qme:g)%myla(n“@ ®gpcycloalkyl,
together with the carbon atomto which they are
Henaed)-afkyt-( 3 Qg)rayeloatiyl, sivhemreetiberyetbalkyl radical is unsubstituted or
- heterocycl oal kyl radical which is unsubstituted or

msne-, didpr trisubstiuted independantin by p&idm@ﬂ(%ﬂs}u)ﬁafbymr R10,
quorlne 24e 5)The inventjon further g@%ﬂtf Q

R21 ang g the seme @rﬁlﬁer%nha@dm@rw@@fiﬁe 3 mgyarogen atom, -
E@g'@%‘g C\Bh@l%eﬁlkgﬁls RfrisGHsfit ﬁb’ fomet Ocﬂaaftrh substituted

ne, cyc entane, cycl ohexane,” cyc ept ane,
ﬁ'bb%' ﬁaéﬁfgﬁby e yolrl 4, Jécgl@ﬁ}amwen@q@mgu Ria8ag!, -SOp-R10,
decal in ecahydr obenzocycl ohept ene

doees alyeohegeat e, - HY )dlidrdalkyineip0e)-alkylene-aryl where
bi cycl o[ 2. 2. 1] hept ane, b| cycl o[ 3. 3. 0] oct ane, :
Brydyachsﬁéﬁ@ed]abot/aaed alipjlené 2n8)ayh ammnsubstltuted or mono-, di- or

4) oct tidi
bRt M et DR bongi i dazol i ne. 2, 3.

U@V ERBRY ERlebHEDIVRBRERR! is as defined above and alkylene and Het are
1, -d| drobenzo[c]thlophene 2, 3-di hydr obenzof ur an,

an§ub§dtlh’&édrd?bﬁ@ﬁ©0>ﬁa-2@'| tisuBstBudichyde pbederaitharel e,

dlhydr0|sobenzofuran 4, 5- di hydroi sot hi azo

' - R21 ar;_d B2di tgg@qt[’@ﬁrs\%[ﬂhﬂ@ g[trogeg quﬁyr@r\@ghigb)gggbpge bondled form a four- to

it shHELRIOBRR pig rilo YL Y48 Rp ineAkdeSiom, may
ddditiepaihecoritaity, (ﬁc&@&m@m theh drg size, ore amtwmudemtmal or different -
1 4- di azoc di oxane, 3-di oxane, di oEam

ficp PO BARENCITRUR S SRS, NPGSHI0b SURb A HRAvHIch the
efagl ol ateurtiiiod P RbREL o [oh b dtiddi8Bndependently by R,

xahydr opyf i dazi ne,

R23 is lreadrgpden pyor m@iHroe, Oé(@q fagalikyle,

i m dazolidine,isothiazolidine, isothiazoline,

X is a ¢aaentdiande; N(%Bk@io@rdwh\%i’e 2-i soxazol i ne,

R s a["%ﬁwiwaisfq (hRERIGRGY ?ﬁmg%gﬁ%vgéﬁd (EFCH
Yisa %U\%T oxazepane(@)l .Jzé@)zdm Nodiﬂge éa_m ne &l cé)ge%%rie

R1 is dPMAFbHBRGIor, 3- 0Xazi nane, oxazocane, oOxazi ri d| ne,
oxazoli.di ne, oxepane, oxetane, 10oxirane, oxocane,

R2 anchﬁaraihasﬁnm pediffdirert, arpyamqsaqjy inaepiendently a hyd_rogen atom or -
Hbuate cRar IRzl o uran o PO
R27 is %@@Bégﬁ o cfrgﬂ%f&g'ﬁggﬁcﬂa?g}] alky} (G Galioralkyt

t et rahydropyridine, 1,2, 3, 4- tetrahydropyrlnldlne
1,2,5,6-tetrahydropyrinidine, t et r ahydr ot hi ophene,
tetrazine, thiadiazine, [1,2,6]thiadi azinane,

[1, 3,4]thiadiazolidine, 1,2-thiazine, 1,3-thiazine,
1, 4-thiazine, 15[1, 2]thiazinane, [1, 3]thiazinane,
thi azol i di ne, thiazoline, thiepane, thietane,



25d|hydr0|soxazole, 1, 3-di oxane, di oxol ane, .
| ane, imdazolidin i ndane, norphol [ pe, g
WO 240731?;2% nane, oxazolidine, %&I per azi ne, -pi perﬂ’gﬁ'ﬁ%I?ZOOTlOO{LSSO
pyrrolidine, tetrahydrofuran, and : ' ' -

1, 2, 3, 4-t et r ahydr onapht hal ene, and in which the two
' sub rings are each unsubstituted or independently,

or d n%g{é)l@tj?@g rClF@g Mky[ﬁ&%}(:&)dsélkylg%e—aryi where éryl isas
d%% %oogg@ﬁdéﬁém%%qt%e%gr mono-, di- or trisubstituted independently -
Q)?RS:?&C L@Rﬁeh&l—@(’c%héﬁ’*@%—let is as defined above and is unsubstituted
yl ene- (C3- C6) - cycl oal kyl - R23
CEDREED)-; di- on&m&sﬂttﬁé@ indeiEhdedhtly Dykys, eir&{(D@QIk}/}Lalkylene—R1 5-

wher e phenyl is unsubstituted or nono-
RMiGubstituted i ndependently by R8, or (CO C4) al kyl

R28 alfy Fef Sl Hecais RSB EFRETY 205 =RE! MsPPRdp iR yerogen atom, -
@d) b gk ItHrGﬂBolﬂlﬂe - 0- (C1- G3) - fl uor oal kyl or
(CI- ¥ BR9 is hal ogen, -N®2, -CN, =0, -OH,

R28 anmg tcfgéiherowiﬂitfhe c&HO NORR 10 whith, theNaR2 bhnBed, form a -(C3-
- (C3- C8) cycloal kyl, -(C0-C3)-al kyl ene- O R10,

Cg)-oyCla@)ky!, N(R10) - S(0) u-R10 where u is the integer
1 or 2, -SSR1I0, SOR10 where r is the integer 1 or
R15 IszN(R$'('b) PONCRLOP{RR0- S\Kérz)e xB(ch)— t-€0-ar-edeC(O)or 2,

NG ) )R-k :&\#(Wp}- WY s
Néﬁdﬂ(}@m %EF@?W(&*@} -NBY THCEQUN(RA)- o

Ng% gggccb\#“}ﬁ?ﬁs = Nugr) - C( 0) - R22,
kyl - C(0)-0-C(R11, R19)-0-C(0)-0-R12,

R17 arM-R@B@rthBl;&rr(H or 8iffeFSnt and ardra8ciamdieaAdentty &g drogen atom or
same or dlfferent and are each independently a

H¢dregérlkd.om or 15- (C1-C6)-al kyl, R11 and R19 are

R16 is m%gggn %E‘Qi%: pre{%é %@éj zégﬁﬂcqr_]&fgggé ?83(]'(%5 c}/clgalkyl -(Cq-
C%%%Iu%a@lﬂkgibg %b%lkg%%ne %EX lnlhgr_&z aryl is as defined above and is

lejltgﬁml‘é\ﬂ%mé}i% Cé&l- (gzq‘gst?t&lte& ndepe entb( by R8, -(Co-C)-
gﬂky(e(ﬁe 960 whkkY Hot (BaLBbfif%e |a‘%l\/5§é|nd |¥"ﬁﬁ§€b§th§ted or mono-, di- or

¢l oal kyl radical is unsubstituted or nmono-, di- or
trtaumbum indspendasebyd®ly by -OH, -0-(CL- c4) al kyl

R2 an Rt Ao iR s Sauti a5 5 ARyPihed b B0l dafitgis frreo- o
sit(leberad kytiearkyl( @39 Ginicls elieatbetituted Q:r Rleho-, di- or
SO0t-R10 where t iS the |nteger 1 or 2,

trisgbstiijed msitﬂp@aﬂlaytly bYyR&2F is a hydr ogen atom - OH

w2 o, eSOy Bt R O G e

. sikbBgmiired hetero@yttiéakbﬁradﬁa?gﬁf cilislinstibsBitER 6r inforfd-, di- or
tns(ljjgag? t%?e(? fndependently by R10,
and
Z is the —N(R26)-C{R24)(R25)-CN radical, where
R26 is a hydrogen atom, -(C1-C4)-alkyl or -(Cg-C4}-alkylene-{(C3-Cg)-cycloalkyl,
R24 arid R25 are the same or different and are each independently a hydrogen atom, -

(C1-Cg)-alkyl, -(Co-C4)-alkylene-(C3-Cg)-cycloalkyl,
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R27 is a hydrogen atom -(Cl-C6)-al kyl,
-(C0-CA4) - al kyl ene- (C3-Co6) - cycloalkyl,

- (C0- C2) - al kyi ene- phenyl g phenyl is

unsubstituted or substltuted y hal ogen,

-(C1-C6)-al kyl, -0-(C1- C3)-fluoroal kyl or
-O-(Cl-CB)-aIkyI, or -(C0-C2)-al kyl ene-pyridyl, 5 R24
and R25 are the same or different and are each

i [‘(%Q%Egﬁﬂc{; h@@%l@@ﬁ%—agl&ﬁerg%&ﬁg%l qu{g,e‘j above and is

t ngﬁjtgﬁftl#t%td? ;ﬁé}?o CaL e ‘I?r:éHtSH‘tﬁt mﬁmé&sﬁdgglg%sﬂ( 6:Ca)

bonde orm a cycl oal'kyl ring

T8R @h@ﬂﬂ’eﬂbh@r)éqqétﬁé%ydeﬁn@bcémdhd zsclyr%%mtéﬁ ARbno-, di- or

ca{ ohex , and i s unsubstituted or nono-
isybpliu aculoseat&tor H@apenitehtisnesR181@rorf | uori ne,
R24 _and R25, together with the carbon atomto which _
R24 anee§23 logstiiraadth therGarkon riene-tomwhieh iheyeatsdbented, form a three- to

h&k‘?ﬁ%ﬁl‘)‘é#&% %Rﬂql SAhiRh!i§ tnggbé’c 8@&&@%&@”%!—0 ro

azlri di azet'i I ne, I azl

hmabsrmmmmymddpemdmtiyfwﬁhQctrrdpwhlnm di ne,
ol i di ne, .norphol i ne, oxadi azi nane

R24 aas@d%f 0DFHiGH it i Beia AEoM 18 e iy, bonded, form a three- to
OX AR nBEAR hOXAZI d?:lfém 6@®§§%ﬁﬁ§h IQﬁhgéﬂﬁthte& or mono-, di- or

pl per azi ne, plperl I ne rro
t teisubsiifdiedf indepe ndegttlydhy Rl Opyrfuorine.

t et rahydr ot hi ophene, tetrahydrothi opyran,

tetrazi nane, thiadiazolidine, thiazetidine,

4) - tThapradedi dsclasbhrefiothedipnevidéd thet amapotulw of Beformula !a
t hi onor phol | ne tri azet| di ne,. triazi nane or
triazolidine, gh subst ituted or nono-, di- or
trisubstituted in tIy 20by R10 or fluorlne
The i nvention furt her((pH des the conmpound of the

0 | a where t he/sub- r,a@?@ sel ected fromthe
. azet N cycl obut \l3)
cyc opentyl cyclphex ydr0|sobenzofuran

- 1, 3-di oxane, 1, 3-Hio Iane |n1dazoI|d|ne Wpdagne,
nor phol i ne, 1, 3- oxa2|nane pi per azi ne, piperidine,

pyrrol Q tet drof uran, and
r ahylg pht hal ene, the sub-ring (B is
the Suﬁérf&st ed aﬁﬂﬂt he gr alipeaeh é@l@cqt%ﬁ frem teca l’émmﬁwnttoned groups,
ond i YELARINKD VLRl I ANGNRES P R ey, accoraing o
the nngu.bzer |mgso-a|de i Stalrsk ior @Eﬂtb&lbsﬁfnﬂe@@ym; ly,
he_rin e, 30pono or

R is P 2T TS Q) RoF Qurers, SR8 F AN ens-SIR 18! RyFF3,

:3&@%?5’& Selerie Ab%( -y e Gl aPBEY vy onfiel-alkyiene-C(O)-0-

SR CeR A 0R0, A LA RN B0 a5, Co-car

%%”ﬁ#@? DRSO @ i SRS o ebdiiyRas,

o ﬁ‘?#%?‘%ﬁ%“@qénﬁﬁaﬂkxh%%%ﬁ? A it

‘ |

t he ca?%gﬁﬁée?éo%@?()aﬂvgh@g t hey ar S%Eallé}[ Qﬂ%rgﬁ}rl]qgﬂlé Qnsubstltuted

oy ctar-ogiy lor trisubstitudbd tryde petierdlly, byoR9 RI€ naDg)- BRBlene-aryl where

6)ﬁether with the carbon atomto which they are
degelecmdiramphperodp o0& phienyl, iirdastyl, uedeumigduba;bhathylt adhere aryl is

PRy et cﬂﬁrﬁluﬁg‘gbgﬁtu{% LB The, | nvent i on

fromthe group



" WO Zd}tﬂfﬁ;éz( 1- cyanocycl opr opy%fér banoyl ) - 3, 3- d'ﬁéﬂ%rl:%%womsso

aspi ro[ 5. 5] undecan - carboxam de, '
20N-[ (S) - 1- (1-cyanocycl opropyl carbanpyl) -3, 3-di fl uoro.
butyl] - 8-azaspi ro[ 4. 51decane- 8- car boxami de,
N-[(S)-1-(1-cyanocycl opropyl car barmyl) -3, 3-di f | uor obu

L LA e
R0 SRR RO g ORI oy, perecon

b&éhith%z@m%ﬂﬂcﬂﬁaibwmms%‘thlaaﬁlbnmﬁﬁcﬂlﬁyl dioxolyl, dloxanyl
N RS) - 1- (1- cyanocycl opropyl.car banoyl) - 3, 3-di fl uor oh

{ur]angl ﬁ@légﬁo iy, BidAaeliehdridazolylbbralindeindolyl sH-ndolyl,
%%Nicfc{l @I’ gsﬁﬁldcfl% %&gﬁg@@yf%ﬂg@g_ﬁéwli-éotﬁ;a%ﬁw O8Bthiazolyl,
BoRarhlglz axaroiding]l ddsaazolngiammophanirdd, octahydroisoquinolinyl,

1-(1- | | b di fl b
O IR 2 YW o e A M S i g e ]
RBRRS ezl rdpeinys Byrod BTV PATSIY i 2H-

pyrtdiyil p&rrdlyhﬂetr@had@élman@l[ fettdyieisagein@liodr etsadwyddsuinolinyl,
S g e ]

Bhd 51 Het(rda %&ﬁi&%ﬁ‘b@ﬁﬁ@@d’ bf fdpaERXibhtiy riorfd-f diUer elbstituted
tyl - 2- et hy1- 1- oxo- 2,

Spl ro[ 4. 5] decane- 8 car boxami de, N-[(S)-1-(1-cya

R8 is h%fq%;—z% %BW@[@OW‘QQ%” 6 ' E' f lépr O%‘(b\fjd I'—\’?Y’O3 éNm

CI\J(E?;@QHI r ct%Iﬁbyan S;?ﬁ%g?’oﬁ%@ mq%@ %RJO IRngr‘ 0-4
- 5 o -
FEDHL B oMo Ut Saacpr Pokarnqen sk

Y3 4-Ch4didil 0X0g-L B-Bkylene-(C3-Cg)- cycloalkyl where the alkyl radicals
tr| azaspi ro[ 4. 5] decane- 8- car boxam de,

ﬂr@ﬁtlbﬁsﬁi gte ghehymsobygtiutgt opyicrar bam)y firfjsuBsBtutied Independently

ENE‘@E)Q- Splé%‘g[ @ﬂ?gfn%gﬂ%éﬁ Car%@%’% di f 1 uor obu

RO is “&@%&sm Zy&glag% 2081, ST 3, ESQRPR10, -COMNR21)R22,
N o L CLRIPRAR AP B SRRt R 6, Sgenlyy
&@Mmjﬁ{bxl RI® whePe ¢ i8%9s MtegérH Bl gecaurerB-say K Rlhere ris
l('@dgeﬂc 1(&23/@1@)@59&:: OPMm@hQWﬂWnWW & wTlO0)-R10, -

| oxaspiro[ 4 ecane- 8- car boxam de,
g%{sg:gl)ﬁlﬂyics(?n?gphmpmmﬂmm oEremylopey3, $qu+(t$)eﬂumbakyl -0-R19,
en di oxa-
d‘ilals@)(%)dﬂé B]&ncd@ge&e}-@tkyla@bb)e%ﬂ%ﬁ,ﬂﬁ) -0-C(O)-R12, -NH-C(O)-

N.LLBZ D BB o Eor el AN &%?'o‘)?:?éﬂ rief6%8loy0-R12
N O A S aria: B WEPIS GRS Qe &bove ahd 15
{Jg}%b%[t%t&%iipfc%ggg C)éic' SRS gst%t?{e%aigggégng’érﬁlydbj h%or obu.

R10 arfli Rz0HPE Hd §al5ieu&d@iﬁéﬂ§1‘c%r@3é QN iﬂ@ependently a h?/drogen atom, -
anocycogt)ro yI car banoyl) - 3, uoro

@1%S-€Qk)dydﬁopé¢b§lﬂsyb -C3)- fluoroalkyl
di azass)l ro&S g5ﬁ_}iundecane 3-carboxam d

tréayl laﬂfﬁ‘épr%}%%%gﬁg Cahrveiegiiohit yi |
spi ro[ 2. 3] hexane- 1- car boxam de,
N-[(S)-1-(1-cyanocycl opropyl carbanoyl) -3, 3-di fl uoro-4
phenyl but yl] - 8- azaspiro[ 4. 5] decane- 8- car boxam de,
N-[(S)-1-(1-cyanocyclo pro

pyl car banoyl) - 3, 3-di f | uor obut yl ] spi ro[ 2. 3] hexane- 1-
car boxani de,
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azaspi ro[ 4. 5] decane- 8- car boxam de,

: - 4= (1- cyanocycl opropyl gar banoy1l) - 3, 3-

wo 2%#’&%& utyl] - 2- azaspi ro[42§] decane- 2- car box%(ﬁ]l‘{fé’ZOOTIOMSSO
N-[(S)-1-(1-cyanocycl opropyl car banoy1) - 3, 3-di f1 uor obu
tyl]-1-oxa-4-azaspiro[4.5] decanel0 4-carboxam de,
N- (1- cyanocycl opropyl) - (S) 243- (1, 4-di oxaspiro[ 4. 5] de

- O- i d 4, 4- difl t d
Eﬁ(?(( éZB‘%rl@lie% gﬂgw@ré O 28 %Taﬁ%ld above and is unsubstituted or

T, BB b il RN bl TG o S0 g -aty,
'FH%@? o {‘ng(g@y?)yciézgl?yl ogly { &aré’ﬁ‘}”&ﬁ@ en% fgfetqjvltnérléngp IS as defrned

cycl

| %‘b@%@%ﬁ?r@&lﬁséﬂ)é‘éﬂﬂf’éfoﬂ mBﬁBch??g? qu%tltgteéi independently by

cyanocycl opr opyl’'car banoy uor ob

t—§£11] C%}-pﬂmby—@—@)?—()@) alkyl, halogen or -(C3-Cg)-cycloalkyl,
di azaspi r o[ 3. 5] nonane- 7- car boxami de,

R11 anR1Pare jamsema opdidisyant-are) are- ¢malmd§pen@@rzmﬁq bydengen atom or
am no) - 4, 4- difl uoropent oxi de,
7\@{1(%5 %"é(ﬂl cyanocycl opr opyl car banoyl) - 3, 3-di f| uor obu
L
R12 i R SRET TaE s G sSakatkyk O-(C1-Coraliy
ST RS AL P SirSrOgariogh

rop oxa-

2(53 dc )za -0} }dy@dﬂthmamﬁel@&héwy@ Irad:cal is unsubstituted or
N- [1( 0 B(?l %anagcycl opr opyl car banoy1l) - 3, 3-di f | uor obu

moﬁ]o—,z;heyctrmbepwm@ierpeﬁdemﬁ}Zb&—@i&z@-@@ i A-SkgeraR10,
- carboxam de, WD 2007/ 13773831PCT/ EP2007/ 004550

R21 armi B@g)arqﬂqqsam@ﬁ;gl@‘pmt@gw @r@rm}mgmppendently a hydrogen atom, -

g(gbﬁtﬂ[azk@%peggi%kyg lszgrfjé_b%gmqgéﬁhrﬁgp{ d; ort rusdbstgute
N‘g'é@ébd%ﬁf %ﬁ @6?@;@@%&5 i@g@eé?l (%PSClCEi”@/I -SO+R10 where tis

r Q e,
4 [I?@H(éf{%ygdg g@m@gggﬂaﬁgﬂ%y (3‘30 Cg)-alkylene-aryl where

adl & ad 8&fiesohbyyé bna- all&sﬂé@@éﬂﬂ)é}yl?aré each unsubstituted or mono-,
di azaspi r o[ 3. 5] nonane- 7- car boxam d

fi- or gysupsti t@%ﬁféﬁgﬁ&’ld@@wﬁm %%pba(ﬁwpﬁ) alkylene-Het where Het is

a§ Q?Hg%ﬁf’ :9 fg)rig %%ﬂ@ﬂcycgﬁ%% eaaé:h unsubstituted or mono-, di- or

&eub&ﬂ@edlmeép@saaﬁﬁysyw opyl car banoyl ) -3
di f I uor ohexyl ] -9-cycl opropy1l-3, 9-

R21 artﬂi 82351]@966‘[65 V'EﬂfuthangeGattamkiom)mch ¢hey akg !(>c81ded form a four- to

%rgﬁbhle& 898P calc%t%rﬂyﬁlac;]nl){g zl\lh[(?r'l 'as wgll as the nitrogen
slioAt. Wlﬂtﬂ{a’ﬁféﬁéﬁ}@ﬂ@ # tﬁérrh@@ﬂé ARay Mohfaih bné-drkweYdentical or

nocyclopropy car ba noy1)
difetprthgterontys from fhe gymmg)ﬁgxygen nitrogen or sulfur and in which

BB B PRTERRL GG FRiRBaRcyE frsussunieq nsispsngenty by

peenylbutyl] 9-cycl opropyl- 3, 9-
|azasp|rq£5 5] undecane- 3- car boxam de ,

R23 is piydg)gen gtong yé?id@c@o(&bwl)@&%anoyl) 3,3-difl
4- tyl p2- cycl 1-2, 7-
X @ QiR BBRg) T HoRkre- WHSIPhoxan de,

o ol et e o

dcazzppilkgl 3. 5] nonane- 7- car boxam i de,
Y is -C(O)-, -C(S})- or -S(02)-,
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N-RS) - 1-( 1- cyanocycl opr opyi car banoyl) - 3, 3-difluoro 4
phenyl butyl)-7-cycl opr opy1-22§- :
di azaspi ro[ 3. 5] nonane- 2- car bGXam de,
N-[(S)-1-(1-cyanocycl opropyl car banoyl) -
3, 3-di fl uorobutyll-6-azaspiro[ 2. 5] oct ane-6- 25
carboxami de, N-[(S )-1-(cya nom ethyl carba noyl)-3,
. ﬂg- di,f | ﬁ?r oBut yl | - 6-azaspi r o[ 2. 5] oct ane- 6-
P is e HSaeid @52 N-[ (S) - 1- ( 1- cyanocycl opr opyl car bampy1) - 3
R27 is%r B drbgEA fa@orhgzé(mlcg)-am?ﬁ, - ) BHBAR - B CE)-cycloalkyl, halogen,

car boxam de,

Ne dqsm- alidicrsariet Whers Pt Rj 2 tbfdtt dboecand an@ysbibstiuted or
3-%' I 62)} oifa%t y1] - 6- '
azabglitttEd?bphalogane-(6-cog paksly de,

NTS) - 1- (4-cyano- 1- net hyl pi peri di n-4-yl car banoyl) - 3, 3-
di®HGarOpefiydrpatky! az €3Cr ol @)-8lkyl; bane- 6- car boxamni de,

5N-[ (5)-1-(1-cyanocycl opr ogyl car banoyl) - 3, 3-di f | uor op
er{Og-C2)-akkylnetphenyl where p ﬁﬁﬂ/l@luﬁﬁidéﬁpjw@drfﬁmtlmed by
y3, 3-di fl yor o- 4-Phen | but 1%- 6-azaspi ro[ 2. 5] oct ane- 6-
chBrivegAni(Ed-Cahe k.vhvér{moés EerRakyhpovPded-Ge palbrlss

f i t ound of _t 10f la | d/

R6 i SnBFS8FR afini JCHdTAT RV Ol COmpuT Bre T GerHay

/ [ icall ti I f th -

R24 41 238 i ofe b 8 Pt aha BBk Mididideny o Warogen atom, -
hc(ﬂ{—_ﬁ)g%a(ﬂfyl,two®WﬂHﬂ@n§f(dgh©6§-WdMIEyi,' qcandspruddalkyl, (Co-
N- oxi de of the conpounds of the fornulae |a as
def f-atalelzoay) wikre bryd tnps defisedpbeve hndds ansuttiouted or mono-,
of the fornula 11 15CAXBD-x where A and B are each as
daif phérisubsiituted oulapemddéntly by RS far-(G)-& 4)-allyiane-bet where Het is

conpound of the fornmula Ilia or Illb or filo R2 R3R2
rgs defined above and is uppulpgitiatesk or/apeer) div qririgubsiityied

nd R3 are each as defined in the .
_ g@ﬁ%éﬁnf@#?)ﬁ%@or mula la, PGis an ester protecting
R24 agddRPS5 andetae tittathedarbeaasomitatwiittettayi are Hohdede&ahi a three- to
in an activated form for exanple as a chl orocarbonyl

cOnpRRIMBeradtoyaiaalky rshoiEhds sinstibslityts AT RO Ya dbror
|MBub aﬁ‘e@;ﬁﬂg{?ﬁg@g@ﬁ%lﬁgﬁmw&riﬂ@ conpounds of the

formu r converting the ester to the
R24 aodrRPX tbgethac with thietdaron atginve vittieh theyprertdnakdt foem a three- to

LRSS R TR L i o or
theuBSBRE b ehdéntly bR 8 drafefiXel-\ 3 (Va) y |
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, Y X\ OHVb) wth a conpound of the formula Vi
where R1, R2 and R3 are each as defined in the
conpound of the fornmula la and PGis an ester
protecting group R2 R3 (VI) R PGto give a
conpound of the fornmula IVa or IVb, and reacting the
resul ting conpound of the fornmula IVa or |1Vb, after
converting the ester protec %%g group to the
carboxylic acid, with Z to give the conpound of the
formula la, or c)reacting a conpound of the formula
Vila or VIIb where A, B and X are each as defined in

thhe inveTgionrmovdtiet mecdropouidiof theformda (Vita) with a

conpound of the formula VI R2 0 (Villa) O, PGto give
a conpound of the forrul Ila or VIIIb and reacting
the resulting conpound Rt e formula Villa or VIIID,

after erting the est Pﬂzlptﬁlf 15cor r espondi ng
car box@@\d,xw\th Z4o0 Ene conpound of the
formul a d)read?llng d of thell#brnul a
IX RR R3 PG R24 R25.

and/or all stereoisomeric forms of the compound of the formula |a and/or
mixtures of these forms in any ratio, and/or a physiologically tolerated salt of the

compound of the formula la, and/or solvates or hydrates of the compound of the

formula la, where

(D
the ™ radical is a spiro compound,
in which the sub-rings and are in each case the same or different

and are each independently

a) a saturated or partly saturated -(C3-C1 1)-cycloalkyl, in which cycloalkyl is
unbridged, bridged or fused and is unsubstituted or independently, according fo
the ring size, mono-, di-, tri, tetra- or pentasubstituted by R4, or

b) a saturated or partly saturated, three- to eleven-membered heterocycle
which, according to the ring size, may contain one, two, three or four identical or
different heteroatoms from the group of oxygen, nitrogen or sulfur, and in which
the heterocycle is unbridged, bridged or fused and is unsubstituted or
independently, accokdirig to the rfng size, mono-, di-, tri-, tetra- or |
pentasubstituted by R4, where ‘

R4 is -NOg2, -CN, =0, =8, -OH, -CF3, -SF5_-(Cg-Cz)-alkylene-S-R10, -O-CF3,
-Si-(CH3)3, -(Cp-Cs)-alkylene-O-C(0)-R21, -(Cg-Cs)-alkylene-C(0)-0-R10,
-(Cp-C3z)alkyiene-0O-R10, -(CO~C3)—a!kyiehe-N(R21 R22, -(Co-Ca)-alkylene-
N(R10)-5(02)-R10, -(Cp-Cs)-alkylene-(C3-Cg)-cycloalkyi-R23, -S-CF3,
-(Cp-Cs)-alkylene-{C1-Cg)-fluoroalkyl, -(Cg-Cs)-alkylene-N(R10)-C(0)-R21,
-(Co-C3)-alkylene-C(O)-N(R21)-R22, {(Co-Cya)-alkyl where alkyl is unsubstituted
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(IX) ROH 32b with an-amne Z where Z is as

defined in the conpound of the fornula la to give a

compound of the formula X R2 R3 20R1Z and then

converting the conpound X thi#b obtained in a

protecting group elimnation to give a conpound of

the formula Xl and then reacti ng this corrpound Xl
or Vb, as detail ed under_h),

i V
g‘i)’i/'@ogﬂg?ﬂpo‘?%ﬂﬁ‘ﬁl&&g‘f'tem@d?%? P Py R Gy Sephalor aryl where

5P BN liphid G & Bl BB I 4Rl SRTRET, where arytis
f @idupsatuted Whhdho- 0 BBtrisBbkfitat<thabpahd S US) RECor

occurs in enantioneric or diastereoneric forms, |nto
tieogeslealisylaneHntevheretHaliinselectsshivos the gsalp of azetidinyl,
formatjon with enanti oneri cal | %/mpure salts or bases,

RSP ity PRI aZRIYL. RezoB HaR Y bﬁ@g@bmheny! benzoxazolyl,
G ARLLS tbgﬂz@%x rlsbéﬁzxé:&hfaaélé/?e'bgmdlﬁﬁgfrdl yhydfoxanyi

pure conp an sucn as am no acli

]fﬂmmyﬁtnmmmmybdmyt tiraéd acotiay] Niedldazoig, sidbnmamungzx tﬂw-lndolyl
oups, . or ,oeither isolatin

hi |
THnaRI oA TR A g, hiar eltiny . BB ggblg)isothiazoly,

I A i

tdxezplybmawldmylapymmﬂlrmi maenazmgrr qiperidingd npraahiin gyidziny,

SRR PR A BBl oGy BaticuRipuraliginyt, pyrroliny, 2H-
RyEBAA, %rr%‘i’yl%%ﬁ?é Rﬁu@ahyl l@étrar%)d r@iéoﬁ%moﬁr’iyl ate%’éh&@ﬁ'qﬁmolmyl

pr ecursor ormul a

Wéﬂ)p)é”@md,tﬁm@dyls’ihﬁﬂwhtihlenopyrlﬁqdmyh tlgomnrmhc?hmy!dmlophenyl
Rhg s fballs wiflioelfiucd RE rnReaendaphirenes. - gefipubsituted

by R8) am ne.

R8 is halogen, carbamimidoyl, -NOp, =0, -CF3, -SFsg, -G(O)}-0-R10, -GN,
~C(O)-NHz, -OH, -NH», —0-CF3, -C(0)-N(R10)-R20, -N(R10)-R20,
-(03~Cg)-cycloalkyl, —0-(C1-Cg)-alkyl, -O-(Cp-C4)-alkylene—(C3-Cg)-cycloalkyl, -
(C1-Cg)-alkyl, -(Cp-C4 )-alkylene-(C3-Cg)-cycloalkyl, where the alkyl radicals
mentioned are each unsubstituted or mono-, di- or trisubstituted independently
by halogen, NHg, -OH, -O-CH3g, -S02-CH3 or -S0»-CF3,

R9 is halogen, -NO2, -CN, =0, -OH, -CF3, -C(0)-0-R10, -C(0O)-N(R21)-R22,
-N(R21)}-R22, -(C3-Cg)-cycloalkyl, _-(CO—C3)—aIkylene~O—R1 0, -Si{(CH3)3;
—N(R10)-S(O)U;R10 where u is the fntéger 1 or 2, -8-R10, -SO-R10 where r is
the integer 1 or 2, -S(O)~N(R10)-R20 where v is the integer 1 or 2', -C(O)}R10, -

| (C1-Cg)-alkyl, -(C4-Cg)-alkoxy, phenyl, phenyldxy—, -(C1-C3)-fluoroalkyl, -O-R19,

-NH-C(O)-NH-R10,

-(Cp-Cyq)-alkyl-C(O)-O-C(R11, R19)-0-C(0O)-R12, -NH-C(O)-NH-R21,
-N{R21 )—C(O)-RZZ «(Co-Cyq)-alkyt-C(0)-0-C(R11, R19)-0-C(0)-0-R12,
-NH-C(O)-0-R10, -O-CF3 or Het where Het is as defined above and is

unsubstituted or mono-, di- or trisubstituted independently by R8,



10

15

20

25

30

32c The invention further provides a nedi canent
characterized by a conpound of the fornula |la as
defi ned above together with a pharmaceutically
sui t abl e and physi ol ogi cal | y 2¢dgnpati ble carrier,
addi tive and/or other active ingredients and/or

exci pients. The invention further provides the use

% bhe C ound of the formula | a as defined above
£ 8 ﬁ@e H‘W%Qﬁé’mef%*ra‘ﬂ%ér%%‘ﬁhmdﬁiw%@eﬂﬂy a hydrogen

S e
b S L )

HC G CIpraikylbaebey iwHere BiAes a8 %Fafm@ﬂ bRRE Andtis §nsubstituted or
cerebral henorrhage, 30cerebrovascul ar i schem a,

Hoobo-H gi-ai' tisulistititad indepmnidentinblya@pOgrskyl CORE 4 -Cg)-alkyl,
(chronic inflammatory denyel ini zi ng

pellggendoc{Carfegiroysindikyl, o@(@gt@ibﬁlﬁyleﬂawﬂi whieseddat is as defined
Crohn s di sease, diabetes, particularly the juvenile

aé\ﬁ*pﬁyd@éh’astltéw@eqrrfapa@y ali @i tgsubsidgiegtindensingently by

th@ﬂ%*ﬁ’ O-EE Pt BB P PakPRTRORY by

Waé‘r‘i?ﬂ@%b‘iﬂé%ﬁﬁies@r i‘f&r‘féﬁ'a\h% é@%dﬂh&é%&%&ﬂwhydmgen

el astol ysi's, ‘tissue graft

gltamaru(Gnéghaliyls, gl ucocort| COI d i nduced
ost eoporosis, Graves' disease, Guillain-Barre

Fotke| Qﬂ&ﬂﬁ%o(@'i&ﬁ)l‘ﬂ)k)dr@i‘lt H&1-Coeplyi-OHE1 (BB){aEkyE
@I&% on, '_bi nd&gt on' s di sease, hypercal cem a,

8) Woapikwe i 1-at-afat -G Qﬂ)sﬁ”ﬂfh(@s %rfé/cloa!kyl
e bt red o orlk sviire BRIy SRl LEdiesl B Wipubstituted or
AR ERSALE7 By SRR B0 P T Phe QIR BL B PRt or R0,

8O R RQQ UrogRge %}ﬂb%r'dfﬁel%’n? %ﬁgeefrﬁ el RENLRty a hydrogen

pai n, chronic or abetic neuro
plost, (G eCglealkyl ovirera radiyg ||saun$ubsgemed ar menu-atiig batrisubstituted
pai nful di abetic pol g%neur opat hy, post-stroke pain,

pespeadpnityay B8, &6l taret-ii 3-Cg-oyadatiyl, epat-R1O where t is

typi cal facial pain and_causal gia-1ike
ﬁwafe@%é Orch glérit-Cegderoreakyin- @riaia p GorCis -alkylene-aryl where

fﬁ?&? g}hr at:ltly_si\ﬁee@n a&%@&%ﬁl ! gﬁ%&égg:ﬁpgsubshtuted or mono-,
&’abktr&%g‘utﬁtéﬂ ﬁ%@ggndéﬁgp%y ReSoV l{bg rl%lene -Het where Het is

periodontitis, gue rupture, CySt |

FodbMdd alPRRUEARN alkyfonePSd !—Rﬁ.'&ﬁe eb@ﬁ%@@ﬁétﬁuted or mono-, di- or
rheumatoid arthritis, scleroderma, system c |upus

’fﬁﬁlybiﬁ@lmfﬁddswemﬂw byrB8ura, fspl naI cord traum,
T N NG .

foar-\tb @c’@ht%éﬁ@@re@ I‘ddho@?ﬂf@hete%@dﬂc tﬂ%WhICH(mé” §s the
sarcoma, B- and T-cell [eukem a, 1ung cancer, |ynph

Hiseen: afeseradditionalasreordinisr themmstae,emenn:cetraumcme or two

|§&'itfc%ggf‘ E:PCEE & ttiﬁ%tg?soé'sirttérg% gﬁ)n tﬁ%%&q%oﬁé&geﬁé :troge% or sulfur
amyicin et yhe ha@r@@cse Whoseeainied o heomb-| &i- of Erﬁyu%aﬁtuted

or branched and contains from1l to 3, from1 to
ingepantendy Py R&r bon atoms, for exanpl e nethyl, et hyI
H%O.exq hyarageﬁ%@f#n Bty q%ﬁ)%%q( rorts but yl

entyl; neopent
t n h octanyl nonanyl or
ﬁggéwf%h%qderwy&pcgﬁa ekyl ene",

-(C0-A4) -al kyl ene"” or "-(C0-05)-al kyl ene" are 15
under st ood to nean hydrocarbyl radicals whose carbon
chain is straight or branched and contains from1 to
3, froml1lto 4 or froml to 5 carbon atons, for
exanpl e net hyl ene, ethyl ene, propyl ene, isopropylene,



The term"aryl" is understood to nean aromatic carbon
radi cal s having from6 to 14 carbon atons in the
ring. Aryl radicals are, for exanple, phenyl,

i ndanyl, indenyl, naphthyl,

1, 2, 3, 4-t et rahydr onapht hyl , @ﬁﬁheny1yl, 2- bi phenyl yl ,
3- bi phenyl yl, 4-biphenylyl, anthryl or fluorenyl.
30The term "a saturated or partly unsaturated

) L e . tead
L E] EBIT %‘géet&)?d r(g?érll Sk YA Cht aIgn eﬁ&-@Cgﬁ(t@yéyckﬁalkyl or

I dged or TFused" 1s undérstood to nean

r adiceabs)-afiQr, exanpl e conpounds which derive from 3-
toqg%?n%%bgged nono-, bicycles, bridged cycles or -

spiyrigcgedes-C(Shoor (@, e fromthe nonocycles such as
cycl opropane, cycl obutane, cycl opentane, cycl ohexane,
cyplisttepindegerdrorcyci ooct ane, for exanple fromthe

bi [ h [ t : :

bi |'§%ﬁ@?@ﬁ%§?gﬁlﬁa‘%g{@ﬁ?@ RRIRFRM decalin,

d b | .

For O bP B R e GO BT ARVl S BN KRNEg 1€ e Hot is as
bi | I i «{C1-Cg)-

oi G ST ASRU P bR Bgen. (G Coraly
pr 3 G R o e, The term "a

sal(ay a@ggaweﬁ@rﬁﬂehyu%awpm@ﬂ is g stituded or substituted by

el even- nenber ed het erocycl e which, according to the

r i RglogkAe(CHElcalRyiakD-(GReCa -uorotliylesr Q-G pdig)-alkyl,
identical or 10 different heteroatons fromthe group

of Ragygerhydmdarogiemm,atd-€i)falkyl cad€g-G4ivalkylener&3-Cg)-cycloalkyl,

heterocycle is unbridged, bridged or fused" is
unBa#sinddd2$ ererthnsamagr shifferentanghpeeheaehy indepensdeniive hydrogen

LB TS RPARTE AN, 53R 00 acontr
45 gk g 4 e ke g eonel i o
t heRBiol | di%osishis Sftu ikl pendrtlyByam, sr¢boay)-alkylene-Het where

azepane, azepi nhe, azetidine, aziridine, azlrine, _
azpefR%s HSREdaRECAMd B, unsubstituted or mono-, di- or trisubstituted
2, 3-di hydr obenzo[ b] t hi ophene, '

1, BdgpapdenilyenzBe] t hi ophene, 2, 3- di hydr obenzof uran

2, 35di ol t:hj

2 B8 NS SBE AR R AP e onah A SPEREALHL R Bona, orm o

2, thrsb-pdnehrmwiseredaycbalied rihy dvidrsisxamsolbetituted or mono-, di- or

benzo[ 1, 3] di oxol e, 1, 4-di azepane, .1, 2-di azepi ne,

1, Eisubstiteiadiadependenty ¥R AR 0r dUCHERS:Zi 1 i di ne,

4 aziri A di : ! .

ai 24 7R, 1o gt Rf1Re GEITHR & wnhnaere bonded. form a

1, Breb-asahanemberdddistemicgcieal kyhiadazab whit, is unsubstituted or mono-,
i m dazol i di ne, indane, .indoline, isoindoline, :

| b ar Hisuppiibiad MAspeRReaD PHET0 A 3PRNER: no.

i soxazol i di ne, 2- isoxazoline, norpholine,

1, 2- oxat hi epane, 1, 2-oxat hi ol ane, 1, 4-oxazepane,

1, 2- oxazi ne, 1, 3-oxazine, 1,4-oxazine, oxazi nhane,

1, 3-oxazi nane, oxazocane, oxaziridine, 25oxazoli dine,

oxet ane, oxirane, oxocane, piperazine, piperidine,

pyran, pyrazoline, pyrazolidine, pyrrolidine,

pyrrolidinone, pyrroline, tetrahydroquinoline,

t et rahydr of uran, tetrahydroi soquinoline,

1, 2, 3, 4-tetrahydronapht hal ene, tetrahydropyran,

tetrahydropyridine, tetrazine, thiadiazine,

1, 2-thi azi ne, 1, 34hi azine, 1, 4-thiazine,

t hi azol i di ne, thiazoline, thietane, thionorpholine,

thi opyran, 1,2,3-triazine, 1,2,4-triazine 30or

1,3,5-triazine. Spiro conpounds are conmpounds of two

or three rings in which, in each case, one ring atom

bel ongs to two rings in common. Preference is given

to spiro conpounds which consist of two rings in



" x NoG | WD 2007/13773835PCT/ EP2007/ 004550 The
term "hal ogen"” is understood to nean fl uorine,
chl orine, brom ne or iodine, preferably fluorine,
chlorine or brom ne, especially fluorine. The term
"Het ring" or "Het" is understood to nean ring
systens which have 3 from1l5 5 rbon atons, are
present in one, two or three ring systens bonded to
one anot her and which, according to the ring size,
contain one, two, three or four identical or
different heteroatorns fromthe group of oxygen,
nitrogen or sul fur. Exanples of these ring systens

5) arMbetiheertton tiringr pravidgsathe cormpepnapf heatosmiuda laywhere
aziridi benzi m_dazol i nyl, benzi m dazolyl,
benzofqiéi%%, be hi of uranyl, benzot hi ophenyl ,

the sbisningsa andlObenZtimvazehoh bebﬂl&étefc'te&tﬁbm cyclopropane,
benztetrazol yl, benzi soxazoly benzi sot hi azol yl ,

cycloRgias; 6Y§ppetianec aYehaae, cash!al@praﬂﬂ CYROPHATI | nyl
blcycl%w Q%J#)E‘té yﬁ&aﬂﬁaﬂﬁ%dﬁéﬁﬂ caflH! 89 y‘d%eqzocwloheptene

roman onenyl, “ci nno
dodemﬁq&imyldemtqlanwlbmyy:lo[B di 't:]laeptifmar ehmMclo[Z 2.1]heptane,
t.hi ophen
bicyclg %3335 @fansn?@yéiotﬂ 8@&%96%%@&[%5 Octanﬁy%wa?r[ﬁﬂ&?fgiﬁne azepane,
azepiﬁé oéﬁétrdmef di ARy az;ﬁ n% Befli |hmi%é F
rany ‘ur azanyl ononor phol |ny azo |d|nyl
dlhydntﬁxamzdﬂ:z}thm);ﬂﬁne |1n$+1ﬂmwﬂrqbenmﬂe]thloaheihm2 3+d1luiy11rob§ehzofuran 2,3-
I ndol i zin 3H-indol vl , . i.sabenzof ura '
dinyoiBsRrpaRERE, 2 PsOnebenyp e n o RUATORCDB AdbIgR, 4.5+
dihydfckstHizReld, '?)’é ditRigisBkaAA8! ¥ @-dlh&éﬁﬁéﬁ)@%@lé di alhydroisoxazole,
2-1sothi azolinyl”, isothiazolyl, isoxazolyl
i soxazol i di nyl, 2 i soxazol i nyl, norphollnyl
naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl,
1, 2, 3- oxadiazolyl, 1,2, 4-oxadiazolyl,
1, 2, 5- oxadi azol yl, 1, 3, 4-oxadi azolyl, oxazolidinyl,
20o0xazol yl, oxazolidinyl, oxothiolanyl, pyrimdinyl,
phenant hri di nyl, phenant hrolinyl, phenazinyl,
phenot hi azi nyl , phenoxat hi i nyl, phenoxazi nyl,
pht hal azi nyl , pi perazinyl, piperidinyl, pteridinyl,
purinyl, pyranyl, pyrazinyl, pyroazolidinyl,
pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazolyl,
pyri doi m dazol yl, pyridothiazolyl, pyridothiophenyl,
pyridinyl, pyridyl, pyrimdinyl, pyrrolidinyl,
pyrrolinyl, 2H pyrrolyl, pyrrolyl, tetrahydrofuranyl,
t et rahydr oi soqui nol i nyl, tetrahydroqui nolinyl,
tetrahydropyridinyl, 6H 1,2, 5-thiadazinyl,
1, 2, 3-thiadiazolyl, 1,2, 4-thiadiazolyl,
1,2,5-thiadiazolyl, 1,3,;,4-thiadiazolyl, thianthrenyl,
5t hi azol yl, thienyl, thienoimdazolyl, :
t hi enooxazol yl, thienopyridine, thienothiazolyl,
t hi onor phol i nyl, thiophenyl, triazinyl,
1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl,
1,3,4- triazolyi and xanthenyl radicals. The term
"-(C-C3)-fluoroal kyl" is understood to nean a
partially or conpletely fluorinated al kyl
radi cal which derives, for exanple, fromthe
follow ng radicals: -CF3, 10 -CHF2, -CH2F, - CHF-CF3,
- CHF- CHF2, -CHF-CH2F, -CH2-CF3, -CH2-CHF2, CH2- CH2F,
- CF2- CF3, -CF2-CHF2, -CF2-CH2F, -CH2-CHF-CF3,
CH2- CHF- CHF2, - CH2- CHF- CH2F, - CH2- CH2- CF3,
- CH2- CH2- CHF2, CH2- CH2- CH2F, - CH2- CF2- CF3,
- CH2- CF2- CHF2, - CH2- CF2- CH2F, - CHF-CHF-CF3, .
- CHF- CHF- CHF2, - CHF- CHF- CH2F, - CHF- CH2- CF3, 15
- CHF- CH2- CHF2, - CHF- CH2- CH2F; - CHF- CF2- CF3,
- CHF- CF2- CHF2, CHF- CF2- CH2F, - CF2- CHF- CF3,
- CF2- CHF- CHF2, - CF2- CHF- CH2F, - CF2- CH2- CF3,
- CF2- CH2- CHF2, - CF2- CH2- CH2F, - CF2- CF2- CF3,



@]

20 the carbon atomto which they are bonded forma
0 Si x-nmenbered cyc al kyl ring" are
wo de?fgﬁ%d t o- mean cycl oal ky$ radi cal s such zfsCTIEPZOOTIOMSSO
cyclopropyl cycl obut yl cyclopentyl or cycl ohexyl .
The terns "R2 and R3" or "R24 and R25, together with
the carbon atomto which they are bonded, forma

s oSS Pl BERETAT SFIAELT oty kot 1.5

diazepveetil fluReepiica gridicting, didi-mak! 1 di-gigzocane, dioxane, 1,3-dioxane,
hexohgdr opyri dazi ne, hexohydropyri m di ne

dioxazing, ila3lslioxsipaee, ivt-gisarraee, drxeleagionalase, 1,3-dioxolane, 1,3-

oo T AR RE TR BERDE, noranvcopiman

imidaz@lnﬂeﬁmZdeﬂ;@hdllﬁllepﬁfdﬁlenmddﬁmeaisclnd@lhne |sp§maizﬁhud1mmothlazolme,
t et rahydrof uran, tetrahydropyran,

isoxazelifte, dgdy@reliding azpling, am9a-m9c“ﬁ¢oﬁy$ éilpxadlazmane _

n
(1. S ERAIR0T1 A 0Cad B a0 RBELINDR, 1 2guatripane, 1.2-
oxathndlhm@r{ﬁ@hxﬂthm@ne ri ammparee 1. 2iceaizimend, ?na-oxazme 1 4-0xazine,

triazolidipne. The term"R21 R22 to ether W t
oxazinghe " aERR G TFESAIR ORACHAT e o8aBRNI SPANG: Oxetane,

C EIReYEd |

oxnran%h%ﬁeﬁg,sﬁbgﬁzug%@ r‘?cﬂal'ltg‘r’@g‘gﬁ bYr%zBﬁrﬁndyﬂﬁ lidind, 'f#rolidine,

pyrrolididdng i mmedling, teddyddrquineling, etrafyijoRirar, telthbydroisoquinoline,
tical or .different.he

1,234 R e e B BRI Jr AN Sy b PSRy e T 22 A Branyaro-

pynm[diﬁé‘e‘f 2t53@1ﬂet‘i'é’hﬁ:lrﬁﬁﬂﬁnfcﬁﬁé Gabshythethispheds R@ﬂ@zane thiadiazine, -
i'ne, azetidine, dioxazole, dioxazine :

[1,2,6 féml @zpa@@e 1 324}ﬂh|§gazph@mel1@m@zg@@| hé: thtazme 1,4-thiazine,
[1 2]th|%1§i\(aﬂ ?]iﬁ]s;:ma i@E%o?lglr{éntt%gi&méq%hteraghgaﬁ‘l?etéﬂene

SO I'ne, rsothi'azo
thsomor;ﬂm{@éotrﬁopyraﬁx azZ08 tmezing, SDRAtldzliend, 3, B-friaginaz pl, 2 Adtriazinane
pholine, [1,4] oxazepane, oxazol e, erazine
or 1 Zﬂﬂtﬁgzelmi% aws{na\ghﬁ@ thggwgzs&benngﬁ,@@zge$ gnsubstl’tuted or
l PY

lndepe%éﬁﬁf %c@b rl?% :Eljllcgﬁrﬁ]g%?zgy w&g}clfj d?ﬁotﬁ'e t(egg‘r gt Péntasubstltuted by
R4, antjehe am)‘l(drRHer (a6 R241R2 and R4 edicaiskbe ebbh asaledined under 4).

t hi adi azol e, thiazolidine, thiazoline,

t hi onorpholine, 1,2,3-triazine, 1,2,4- triazine,

6) éI-“hé irﬂérftlbﬂzfgﬁﬁer érc%mc?eé fcf&thBo@hd &f thefformu? B Rherkhe

term"two adj acent t oget her vvlththe r|ng at ons

to \/\hl@hey @onded forma four-
o syl A o0 S, kel o o
atﬁnﬂxhelcg/gfc:;seﬂyl toclobuiyl, mgcb&hlenm s%&:ncémxtyl S!f 3—t
under st 0o mean coppounds whi c 0
-e@aﬁw@maq%ga@y3t%ﬁg“@ﬂr5¥ww%%§#w§roeeﬁg@$@u4ég
i ?dﬁﬂ%)@%@ﬁa@%&%eomoléhé‘% f’:%&%héné’%ﬁ&! olldlne indane,

urated or 'aromatic ring system accor
trivepholing, di, exapinbae nsxanvdidinaspigararimee pipedidnts, qnarrobdme,

SRR AR R R Wt

ébfé'ir?ﬂﬁncﬁf ﬁlert{?\ﬂi &%-ﬁn?é‘%he %écﬁ%Qbﬁﬂitgf’e?cpbfemdependently
enzoi sot hi azol e, benzoi soxazol e, benzo[ 1, 3] di oxol e,

bmdfngtartjne rirgesizet micage| di- obisisubs ol by 84,
. t hi,of ur.a ben [ e,~benzo 310 |.Ql
R s FE IS0l aT e e B RA PR Dco e s Sy gheitd etz
hi I
asﬁoﬂé‘ﬁgk'kﬁ%mﬁjﬁtﬂﬁé@é R, -t Gy DS er i iRy veldfoy-R23,
okip4lel -
gog’ ﬁédr obenzo %iﬂyl(éooé%?gth%gr% o?g%n envgg?r&r%hneny] s
3, 4-di hydr o- 2H benzo[ 1, 4j oxazi ne, 2, 3-
di hydr obenzooxazol e, 2, 3-di hydrobenzot hi azol e,
1, 3-di hydrobenzo[ c] t hi ophene, 2, 3-
dihydrobenzo[b]thiophene, indezole, i ndol e, indoline,
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The invention further relates to a process for

' ' t he conpounds of t formul ae 10 |
wo zﬁgﬁg?vgwstereoi soneric forr%ggf "t he conpound gpq'{%gZOOTIDMSSO

formulae I and |a and/or a physiologically conpatible
salt of the conpound of the fornmulae |I and | a and/or
a solvate or hydrate of the conpound of the fornul ae

PaBEst iR oh Rbn8T. b SR A R ERAU B B R B
t{Ep-OanHallywhierd ailky! whensubAtiandd Br aneneadh arsrislefsingdd

in the conpound of the formula | with a conpound of
timepferaentlabyIRS or I11b or Illc R2 RBR2 R3 (111a) O

R8 is lgpristy B P DSk oa T LRI EEIRUrd et ke
Ro is il ANop S, T TG AL R QLR P o2
R O R AR R R RS AT s ol
LNIR16-SO RO URro X, N 1R ilegBB1 Rnd 68264 ng t he

resul ting Conpounds of the fornula IVa or i'Vb, after

;;scv\emo' Whetdheisapbanteger tihse z,aspto?g,yNi(m @FRA0 WhdrB s the integer

0 give the conmpound of the formula I, or
1 or 2, -C{(O)-R10, -(C1-Cg)-alkyl, -(C1-Cg)-alkoxy, phenyl, phenyloxy-,
-(C1-Ca)-fluoroalkyl, -O-R19, -NH-C(O)-NH-R10,

~(Cp-C4)-alkyl-C(O)-O-C(R11,R1 9)-0O-C(O)R12, -NH-C(O)-NH-R21,

-N{R21)}-C(O)}-R22, -(Cg-C4)alkyl-C(O}-0O-C(R11, R19)-0-C(0)-0-R12,
-NH-C(O)-0-R10 or -O-CF3,

R10 and R20 are the same or different and are each independently a hydrogen atom or
-(C1-Cg)-alkyl,

R11 and R19 are the same or different and are each independently a hydrogen atom or

 (C1-Ce)-alkyl, | | |

R12 is -(C1-Cg)-alkyl, -(C1-Cg)-alkyl-OH, -(C1-Cg)-alkyl-O-(C1-Cg)-alkyl,
-(C3-Cg)-cycloalkyl, -(C1-Cg)-alkyl-O-(C1 -Cg)—aEkjl~(03—08)-cyc[oéiky!,
-(C1-Cg)alkyl-(C3-Cg)-cycloalkyl, where the cycloalkyl radical is unsubstituted or
mono-, di- or trisubstituted independently by —~OH, -O-(C1-C4)-alky! or R10,

R21 and R22 are the same or different and are each independently a hydroglen atom, -
(C1-Cglalkyl, -(Co-Cg)-alkylene-(C3-Cg)-cycloalkyl, -0O-R12, |
-SO+R10 where t is the integer 1 or 2, or -(C1-03)~flud-roalkyi,

R23 is a hydrogen atom, -OH or -O-(C1-Cy)-alkyl,

X is a covalent bond or -N(R7)- where

R7 is a hydrogen atom or —(C+4-Cy)-alkyl,

Y is -C(O}- or -S(02),

p is the integer 1 or 2,

R26 is a hydrogen atom,
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b) reacting a conpound of the formula Va or Vb where

| ‘ And Y are each as 5defined in the co
wo 2@174&%7;%@ . ng POy EPHo7/004550

la | POO3 -X C ( tal E) (Vb) with a
conpound of the fornula VI where Rl, R2 and R3 are
each as defined in the conpound of the fornmula I and
PGis an ester protecting group R2 R3 RI 10to give

R27 isd @g)cirgound of the forrmula IVa or IVb, and reacting
tth gﬁl?q{a conmpound of the forrmula IVa or 'VI),

afc eCaRaIKYEL (@@@4)@kﬁ§h@(¢@r®éﬁ@§mmwr it g-tam{ijlene-phenyi

carboxylic acid, with Z to give the conpound

fntieral bachyl :QUnQDJbglﬂotem@' smbsmtmedrnﬂ/ tedlogidwe, {©+1GH )aalkyl, -O-(C1-
Vila or VIIb where A, B and X are each as defined in

Or-floongadiayi or 0O-{Che Cigdatiyl, 201 —~(Co-E o )-glkytere-pyidybund
of the fornula Villa or VIIIb and reacti ng t he
R24 anéRgbtaradhe sapsuacdderemancameachvindereadently a ydrogen atom, -

B Bl Sl G BB R e Fe i iouna of e

e
Zya:lealagi ritef whisth is s efded fnmpo thedgeiupt dfecyicmpropy, ¢yaobutyl,
%{/t\:/lgpgnt%gﬁ? cycﬂoﬁgxyt/i hgnc]; % unsu%stltug%ed gor mono-, dl- or trisubstituted
independently by R10 or fluoring,

R24 and R25, together with the carbon atom to which they are bonded, form a three- to
six-membered heterocycloalkyl radical selected from the group of aziridiné
azetidine, diazetidine, diaziridine, hexohydropyrldazzne hexohydropynmldlne
imidazolidine, morpholine, oxadiazinane, oxadiazolidine, oxathianane,
oxathiolane, oxazetidine, oxazolidine, oxetane, oxirane; piperazine, piperidine,
pyrazoiidine, pyrrolidine, tetrahydrofuran, tetrahydropyran, tetrahydrothiophene,
tetrahydrothiopyran, tetrazinane, thiadiazolidine, thiazetidine, thiaziridine,
thiazolidine, thietane, thiirane, thiomorpholine, triazetidine, triazinane or
triazotlidine, which is unsubstituted or mono-, di- or trisubstituted independentiy

by R10 or fluorine.
7) The invention further provides the compound of the formula la where

A

the sub-ring Q is selected from the group of azetidine, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, 1,3-dihydroisobenzofuran, 1,3-dioxane, 1,3-dioxolane,
imidazolidine, indane, morpholine, 1,3-oxazinane, piperazine, piperidine,

' pyrrolidine, tetrahydrofuran, and 1,2,3,4-tetrahydronaphthaiene,

B ,

the sub-ring O is selected from the group of azetidine, cyclopropyl, cyclopentyl,
cyclohexyl, morpholine, oxazolidine, piperidine and pyrrolidine, and in which the
two sub-rings are unsubstituted or independently, according fo the ring size,

mono-, di- or tri-substituted by R4 where
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and then converting the conmpound X thus obtained in a
WO 200791 $£Adg"9 group el imnatiopgto give a CO”DOW@T)@PZOOTIOMSSO
the formula XI R2 R3 andthen reactlngthls
compound XI with a conpound Va or Vb, as detail ed
10under b), to give the inventive conpound of the
formulae | and |l a,” or e) separating a conpound of the

o O TR el . 0
)-QWW& KColE 5)-SIRGENEG eyl WheHE ﬁheﬁ’sﬂ%‘ URsiiBstituted or

engntlomerlc or dl‘éstereomsrlc forns, into the pure
St QERSF OT |, @rQﬁL@L@{I@’ isalt formation with
enant i omarylscal ly pure sa ts',d'%l%?r bases,
X:samﬂm@rﬁtbmgudaﬂhwl-on chiral stationary phases or
ri va atl on by nmeans of chiral enantionerically
Yis ‘Cgﬁ} é’fc Bhnds such as amino acids, separating the
is th ?ster,leomars t hus obt ai ned, and el i m nati ng the
P e'ﬁ' auxiliary groups, or f) either isolating the
R27 is aijRipsgeh afork h%Cﬁ‘E?)Jé!ﬂ?E W-pidnl-d dRpayed by
processes a) ord) in free formor releasing
R26 is athyfdr@gerphmol og| cally inconpati ble salts or, 20| n
t he case of the ence or, acidic or basic group
R24 ar@o’%@% ratf ¢ e ﬁ’f‘mﬁ égreat e %?%BQ%E’%(HF%‘@&@ P!édrOS?” atom,
lﬂ%/[the corrpound of the formulae I and | a
pre are processes a), b), c) or d), or a suitable
R24 armlrféx?ﬁ,rmgetl’cm WIﬁetHeomaTbba@td)rerthah Wkeycare oowdeyl, ttorm a
che ture, |s capabl e of form ng an '

r&@%{%’ﬁ ir88IC8E OTi n the case 250f the

R24 ar@fr R3S NegetierafitiNHR¢HBon %@Bhﬁ%t\kl%h they Brd Bondd£9orm a
amne of the salt of an am ne. he synthesis of the

pipeddinevingwbithds sinsabstuizd pr et@bﬁtﬂut@d byh€Chdsq Jsallsy!.
three starting materials, any variation of the
conmponents which lead to the inventive structures
) B TAGh0] rifer iRNades A0 2o, S RBERUA L8 fromepe oroup
f conponents; however, this is not intended to
nstitute an restricti e 5 f rther me of -
N- [(S)i—iﬁhouggpgyc ppg@ﬁ%@oylggm%gﬁhw sglro@'g]undecane-&
carbox&RidL-an ne: - For exanpl e, conponent B may be an
am no acid derivative: and 10for exanple, conponent C
N-[(S)}-tri§-cdyanacydmpnopyicatvarheyl)-3, 3-dificso puty-8razs pirof{s . 6] decane-8-
repare, fromthese three starting materials by
carboxdiBidét i on of suitabl e derivatives of these

N-[(S)- £PTRIBRBE folofiBhyREATESYIR30S Bt RFoRity0di f i ed

precursors or precursors wth defi ned
1 4-dlom@rwﬂmm[%5}cgecanae‘3 canxpainideconpounds t hrough
tabl e 1 cou reac 0SS b aft er
NS B Rl R T OR - P RES S 2 eRme Slundecane-2-
carbox@@Rid,de coupling reagents or reagents which lead to
activated urea precursors. Methods of peptide

N-[(S)-t-olrsyrngoxaierreeyicartmmoyh-6: 3-dift oaplexyllrrapaspir 4 1bldecane-8-
carboxengd Bodanszky,

N-[(S)-1-(1-cyanocyclopropylcarbamoyi}-3, 3-difluorohexyl}-3-azaspirof5.5]undecane-3-
carboxamide,
N-[(S)-1-(1-cyanocyclopropylcarbamoyi)-3,3-difluorobutyl]-2-(4-methoxyphenyl)-1-oxo-

2,8-diazaspifo[4.5]decane—8~carboxamide,
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~ Principles of Peptide Synthesis, 2nd ed, Springer, :
; ] 993). Protecting gr@ups, their intro ' A

wo 2@2{@%2@% and stability ar %descri bed, for eﬂ{}%g?owmmsso

in Geene 20(T. W Geene, PGM Wts, Protective

Goups in Oganic Synthesis, 3rd ed, WIley, New York,
1999). The preparation of ureas is described in

NSy epiiteipnui 3 P E by 388y pASEA1 S o
azaspi®§id:5]68cand-slcarb@sshiddee for many different suitable
activation and coupling reagents which are 25known to

N-[(S tThdsevanaayclegropylearbamoyl)ahd-dibuerobtityiih Skdidkd-Oeazd-n

. ir ' to b ed. Merely by way of exanple,
spirol g RARE ook i bodi i i dea. uroni i Sal £ oF
N-[(S)eal-glecynaryelopFdpyicR BhRToYI) B B-GfndrokytyicT -axbd, 8-

, activation, and of phosgene, carbonyldiim dazol e or
diazaspirelt eldlesrbe Sreareo¥amides for the pr eparation of
e R e L

diazaspirbjdsldedaseStcarpbxamidegyr ecursors. It is equal ly
sible for the sequenc coupling to be varied,

f
N-L(S H 3 ClapyanacHglop R EM Oy b SreOTGPUBHES Bviedmponixa-5.9-

| diagaséﬁbﬁ.ﬁ]“ﬂb%@aﬁ@@-%ﬁg Sl ned by coupling two

dj acent 1 ndi vi conponents) on which the
N-[(S)-defl-aystricoycioprapyttarbakoery|)-3 8-ditwordi4-paeayibuplled-ect i ng
qr to be used, followed by the addition of the
azasP'%ﬂ%ﬁ%‘fﬂ”%ﬂﬁ‘!C@ﬁb?’ga@preH absent or of the conponents
N—[(S)-Wéciya@fo%yélb&dpy%ﬁﬁﬁhofyg%,B%iﬂh&%b@%ﬂ,m(ﬁoi&1,Ciléf‘ge

_ _ rotecting groups, for exanple protecting gfoup
triazaspisollchldienase-drcarbapamideon of coupling or at the end

NSRRI e BB Pat o M R TR A bl dpponane2-

~ carboxbaiigy) ae .| and |a can be prepared via route |a: Route

la O The conponent. B - am no acid derivative
N-{(S)-1-{{s@@niosyglopianyigareameybr3, Jrdiluereliylle-Rensy e o kg2, 8-

diazasg?élgt%dg%%%?gafﬁ%ﬁ@ioeeSt er protecting groups are

0SSI eri'vative is activated on the
N-[(S )it rageocydopiopyicarbasay+3 sitesrobiig]-Bafpbe by

acti wi th triphosgene, di phosgene or phosgene
PheW'5‘53@1@’8330@@%%0'5?[4i@%%%l%@éafé‘axﬁfﬁﬁﬁs aureais

N e AP EO01S SR b PSRN dbcanc s
carboxposde bl e; _for exanple, reaction with '

N- L) TRl Ionraad AR eI 4 AUkl B phenyi-1,5-dioxa-o-
azaspaﬂ%.@gmégdmteeg-@éwx%ﬁaiaa,e correspondi ng car bamat e,

eaction with various simlar activating
N-[1-(1ecyarocytloprepdearbamaytbycohbigl-8 tzeais pirofddidecand8rzdrboxamide,

Bt SRS SR S B Ry EPS B

carboxégfidevati ves (thiourea anal ogs) can be obtai ned
correspondi ngly by the use of thiophosgene.
N-[(S)- 25 fspenecycipprapyicarbameyt)ak eriiflunrobuyiéshutyi-Ba- t he

i j i vation by th ts listed i
cazas B SRS b Gl L TESET b < v
N—[(S)-$ﬁ‘¢£ﬂ3¢@ﬂb¢¥(§|6bmﬁyy&ﬁrm©?n-3?8@mﬁﬁoBbtﬂig—ﬁﬁéléﬁﬂop?lls,@
or

X r else arford very different yields or by-products.
diazaspigleflepdesanadyadow@misleessary to achieve a

(B EG S 8RB LB B B IS k.1

carboxbingde,i met hyi si |l i yi acet am de or
bi strifluoromethyltrinethylsilylacetam de in order
that the actually activated urea precursor can form
nore easily. In addition, it m ght be advantageous in
" sone cases to 5 proceed froma free amino acid and to
silylate it both on the nitrogen and on the
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carboxylic acid with one of the sil ylating reagents
Loned or el se other suit,able silylating reg '
wo zm*#ﬂﬁ' to formthe isocyaﬁa Next, the eéegfé}%éOOTIOMSSO
cl eaved under conditions which cause a nini mum | evel

of side 10 reactions on the nolecule, in the case of
the nmethyl ester preferably under basic conditions,

NS0 SREY P R By e orard Pty PRSI on

azaspitd[ABideddhd- BRafES&Aibed Silyl protecting group, it
- ma t hough, also be sufficient to achieve ester

[(S)dl- dasvegechyiopmpybtasbamexty ik atdiflye bityllgpin[RtB ] nektind-bn
b 8I|ttle m neral acid. 15 Before the am de bond

carn OX@QH Be formed with the 3rd conponent, the
(S)-ﬂ@&%féinbbyd:l@prdﬂwa?@éﬁ@WlS 8- cﬂmcﬁobﬁtyqez‘ﬁfcﬁHemyl 1-oxa-8-

eased fromthe salt with a mneral acid after the

azaspi{4iddesanavigarb@isidgubin( By 1 -(fltyapepyslaprapyinsirbargoyl)-3,3-

auor GRS eibE ot Bnd bttt couy et  oned

above, if apprqpriate with addition of t her

auxiliary reagemts for increasing the [ ng :
ef fici encyfor guppressjng raceni zaj;li\o Raut b:
NMN Nanm¥no Taci ,
tive, but lrather on ent A, the

spiYgiamne. Since it is, \EV @ a secondary am ne,
reactivities and yields-are often changed conpared to
N-[(S)-H qut®dn@c¥(ﬁ bropyRiErb&molyl)-3 §~d|ﬂﬁtﬁégﬁtyi}m§§ém @zééb:ro[él Sjdecane-
vate the spiro-amne’as the chl orocarbonyl
4-carbeiamiggt i ve by reaction with phosgene, triphosgene or

o R ERTA PR A Sy S 0

difluor@mexidej d can al so be used in the activated
silylated form The further reaction, i.e. release of
t he carboxyli c CI d and coupling wt h the amine
m. ent /E ifs t en;{,fect ed as described under | a.

N-[(S )-1-(1 -cyanocyclopropylcarbamoyl)3, 3-difluorobutyl]-7-cyclopropyl-2,7-
diazaspiro[3.5]nonane-2-carboxamide,

N-[(S)-1-(1-cyanocyclopropylcarbamoyl)-3,3-difluorobutyl}-2-cyclopropyl-2, 7-

diazaspiro[3.5]nonane-7-carboxamide,

N-[(S)-1-(1-cyanocyclopropylcarbamoy!)-3, 3-diffuorobutyl]-2-propyl-2, 7-
diazaspiro[3.5]nonane-7-carboxamide,
N-(1-cyanocyclopropyl)-(S)-2-(8-azaspiro[4.5]decane-8-sulfonylamino)-4,4-
difluoropentoxide,
N-[(S)-1-(1-cyanocyclopropylcarbamoyl)-3,3-difluorobutyl]-4-cyclopropyl-1-oxa-4,9-
diazaspirof5.5]undecans-8-carboxamide,

N-[(S)-1-(1-cyanocyclopropylcarbamoyl)-3, 3-difluorobutyl]-9-cyclopropyl-1-oxa-4,9-
diazaspiro[5.5]undecane-4-carboxamide,
N-[{(S)-1-(1-cyanocyclopropylcarbamoyl)-3,3-difluorobutyl]-2-cyclopropyimethyl-3-oxo-

2,8-diazaspiroj4.5]decane-8-carboxamide,
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The starting material is a suitable NNtermnally

am no acid derivatj,ve B. This is fj

WO 2@%@&?@% th the aninonitrid C inthis reacH‘% ,P2007IOO4550-
t he known net hods of peptide bond formation can again
be used. Subsequently, the N-term nal protecting
group is 15 elimnated and the elimnation product is
converted Lo the activated urea precursor as P

r la. Under sone circunstances, it is

of p rtlcular si.gni ficance here to use the protecting

graupsy- Zg/achment conditions are conpatibl e

'hthe ionalities on the overall nolecule B-C

‘Q'I'%i‘s acti_vated derivative, for exanple the - ,
i socyanate, is subsequent 'y react ed with the

N BB GBS S 5P DR osoneny -0no

2,8-diakabpito{di5juetane-BtcdrBorhrdRiepossi bl e here, anal ogously
to the route described under |b first to activate the
N-I(S)H i re/2arerdorranyi@raamoyheh3tdiflyrsphexyll-2Hé-methoxyphenyl)-2,8-

d|azasg#,@% 8t BrG Mgl Ve the urea. 5

onyI am nes or 'inventive sul fonylureas are
N-[(S )—pr(&pxanaedcy@opmjjylt@rban‘bbﬁ 3 Bldtfdlmrogesﬁ]lem?clopr&@m T-
C§N q? Cl . OC 00
dlazasplro 3.5[nonane- -carboxamlde

N-{(S)-1-(1-cyanocyclopropylcarbamoyl)-3, 3-difluorohexyl]-2- cyclopropy[ -2,8- .

d|azasp|ro [4.5]decane-8-carboxamide,

- N-[(5)-1-(1-cyanocyclopropylcarbamoyl)-3,3-difluorohexyl]-9-cyclopropyl-3, 9-

diazaspiro[5.5lundecane-3-carboxamide,
N-[{(8)-1-(1-cyanocyclopropylcarbamoyl)-3,3-d ifluoroh exyl]-7-cyclopropyl-2,7-
diazaspiro[3.5]nonane-2-carboxamide, 7 |
N-{(S)-1-(1-cyanocyciopropyicarbamoyl)-3, 3-difluorchexyl}-7-propyl-2,7-
diezaspiro[3.5}nonane_-2-carboxamide, |

N-[(S)-1-(1-cyanocyclopro pylea rbamoyl)-3,3-diftuoro-4-phenylbutyl]-9-cyclopropyl-3,9-
diazas'piro[S.5]undecane¥3—carboxamide, | | |
N-[(S)-1-(1-cyanocyclopropylcarbamoyl)-3,3-difluoro-4-phenylbutyi]-2-cyclopropyl-2,7-
diazaspiro[3.5]nonane-7-carboxamide,

N-[(S)-1-(1-cyanocyclopropylcarbamoyl)-3, 3-difluoro-4-phenylbutyl}-2- propyl -2,7-
diazaspiro[3.5]nonane-7-carboxamide,

N-[(S)-1-(1-cyanocyclopropyicarbamoyl)-3,3-difluoro-4-phenylbutyi}-7-cyclopropyl-2,7-

~diazaspiro[3.5]nonane-2-carboxamide,

N-[(S)-1-(1-cyanocyclopropylcarbamoyl)-3,3-diflucrobutyl}-6-azaspiro[2.5]octane-6-
carboxamide,

N-[(5)-1-(cyanomethylcarbamoyl)-3,3-difluorobutyl}-6-azaspiro[2. 5]octane 6~
carboxamide,
N-[(S)-1-(1-cyanocyclopropylcarbamoyl)-3,3-difluorohexyl]-6-azaspiro[2.5]octane-6-

carboxamide,
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: 3 Iogo/LZ&qu/,
C>i};t'§fon\)g1

The synt hesis of sul fonylureas is wdely descrlbed A
frequently used method procee 10 from an activation
of the am nes to give sulfonjﬂ?chlorides by reaction
with preferably chlorosul fonic acid, and subsequent
chlorination of the resulting sulfonic acid with, for
exanple phosphor us pentachloride or phosphorus
chlorlde fol |l owe reaction with the second

NG e Cafaﬁﬁdnwhﬁwaead@uw@@ma!ngw g flaprabutyl}-6i s
azas?)ﬂ%%g@%% ; T\%Qb%%gs in the first stage of the
r

eover is al so possible to achi eve
N- [(S)q@-(deyam@d meﬁv;&p[peﬁcﬂnnm-yhasbérﬁowyta FHifiebidteoxyl]-6-
P[eference is given to undertaking the reaction on

azaspigl&elostana-0-capp@&iftne unit, fol l owed by the

" . . .
NAPRAFL Pl SRlogfPIBMar Ry B ARLOR AR BN 1
cyanobwampglmmmoyw,Mtflmdd%l—@i@rﬁmﬂtyiﬂ-ﬂ&aa;pirbp.5]octane-6-

Alternatively, it is also possible to react the
carboxamidgt ed spiro unit with the amno acid-

20am donitrile, prepared fromthe Ntermnally

protected am no acid by coupling with the
The #VeRAOh Flirthes és#av’aeégi provess Rt pir@parpfgomwdnﬁmamfdoofﬂhe -

det achnent . sam des are prepared starting
formgla lacangtiora gieareeisamesicdpry of he peMPeENGRf W@ f@ﬂﬁ@'ﬁéa

/ 5 Wien

andlxpa E)Q\%{oﬂoggaﬁgd{:%ﬁétgg gglg gggﬁé dgtﬁnp ou] n%ftg fél‘?\'utl % la and/or

a Solﬁ'&te'iOlCWdFQ?eyd)ﬁ theajblnﬁboaﬂtﬁdﬁfethe:‘oomwlaw amdfor tao N-lwlde of the
amino acid via am de bond. This ﬂn be effected in
compw%@ﬁthei@@méaﬁrﬂ@mquf@@d 3beVRNIVBIEh CRERPTIS®Sani no
acid ester is used, followed as 5 described above in
a) t higagtiag egempaskol thedpmastadl cl eavage and ami de

couplin (th the aminonitrile unit, or, when an |
am no agigl-angdonitrile unitgys used, as the second
couplin in the synthesis, in each case

whe e A0 A EroReth 25 dadbed b ded psveun ot el puia o with a
com@&,ﬁ&@# f,hht?e;[%aérkm G@lggs in the inventive

conpoun ornu ae | and la may each
i néeperdently be present in R or B¢ i guration. The
~conp nds f the, formulae | srd.la © present, in

o\t:ﬁ"eu (? theﬁﬁﬂre enantiomers Mr pire ‘ﬁﬂ’)

di aster omers or in the form of m xturgs in any

proportioregof the enantioners and/or di BSt er eoner s,

for exanple in the form of their racenates or

enantioneric diastere rRﬁai rs. The present 15

i nventi on t hastivaked @ enagiti¢omrer s and

m xtures of the enantijner and equally to pure

di astereoners and m xtRk esOaf _the di astereoners. The

i nvention |ikew se enconpasse% m xtures of two or of

wher% 1 180 o MO # LR 8aLE Aeian-als e LORILAR of b 1o,

PG |§taﬁr@®aer9mﬁwmngrgrbhp almldXTantteaedT metahe thatslhetahﬁihetl@ present
npounds of the formulae | and |a are present in the
in analaCHIOTR, B %an@talﬁe%%a chlore¢arbgRy GORHRAEKIER givedt
I t|on relates in each case
com;gogjtrﬁ! ?%tﬂ?ﬁgﬁgﬂl?el ure Z isonmers, and to the
pure ci D ®2 ppie tranS| somsrs ~and like

Ejhe Gor respon irc&
EVH xt urdsAi @ BRY-Xat TN’
i Se enconpasse I automalﬂ' c

of the in epgonpounds of the fornulae | andp&a.
- 25 The conpound of the formulae | and la is, when it

occurs as a m xture of diastereonmers or enantioners

or is obtained as m xtures thereof in the synthesis

sel ected, separated into the pure stereoisoners,

ei ther by chromat ography on a chiral or achiral




25sui tabl e stationary phases, and then detaching the
entrained chiral nol ecular noiety again by neans of
suitabl e methods. Furthernore, the possibility arises
for sone of the inventive conpounds to use
~diastereonerically or enantionerically pure starting
materials to prepare the skehefon 30structures. This
also allows different or sinplified processes for
purifying the end products to be used. These starting

a'ﬁ%tr%%i:ﬁ‘ﬁngt uﬁﬁgrbo%;ﬁﬁﬁfd%%fhﬁé goremaadvamor I\Vb, after converting
ronerically

enan r diastereonerically pure form
th betoxtto ties pathouyleacidTeith Fi 19 Geithe eimBSuRbPEIG lnyla ta, or

al so possible to us y4 ' kS
bdossi"g"f‘%t"'leq ? ﬁ@'i”pPHngé)i %%ﬂ%@g aeﬁ’%m @’%SFéo;é’eE § )e(sand ¥ are
el gemeRed theaBhippundrofdhasdrandadel ectively in one

synthesis step, i.e. afford one conpound sel ectively,
or else in the sense of a kinetic enzymatic synthesis

or cle in sugh a way that, faq le, @n

enant @i@_&a t IF eongfz)al r ead@?ﬁkk§ oy (Vb)
conve hl'y preferentially in € zymati C

5 tion, f le in t f | ecti i .
Wi rrrgho i B ferPRmtia Viohhere Ty Brddigis Gnetl8s gpfined in
meetﬁﬁfﬁ&?u- ncf@fﬂ'{e! BRRukSIBhRUSCas Shilldidr ofsctihggroup

exanpl e,

“acyl ation reactions with |ipases or acyl ase

cl eavages BB MRacetyl conpounds, or protease-nediated
esterificatiols LI® organic 39|vents or ester _
cleavages,wbut ny other p sgibilities are al so

concei vabl B1 100\When ami no acid derivatives are used,

t hey areKfrequentf§5connercially avai l abl e already in

[ ] r : I e : i

A% PEEa R YR B g O I pEafdReacing the resulting
cbrtipourad £6 tHeefopmemaiedor IMbmaEeaoonearting te esteoprotecting group

A s L
%LJSnat reotinG Bl dthpSUiRS &f tA8 fIRA@ERINAISoPVIIb he?8IAL & and X are
ool, or efse these precursors are obtained in

emth asdefingd iretHeorampyunghef thie formukedpar at i on net hods
mentioned of by use of different types of genzymatic -

processes agd used correspondi Lo theldsynthesis.
x’6a§‘icc: protimots of tKeachn® of~ctthe (Vilb)
ot nutae | 8nd |a nay be present in 20 the form of

Wit alcombdindsf fhe fhFfalaher m Preference is given to
phar macol ogi cal |y acceptable salts, for exanple-

al kal i mepaRZorR%l kal i ne earth netal saltsQoRz Ra
drochloﬂLgFgéjgydrobronides, sutfates, _s._ o
éé@u(aﬁe ., alfl pos$Ylde phospana salit s (Vllib)
e~ noCadlds Onag ural bases or carboxyl i cRaci @s
The present invention also includes all solvates of®
tg)gtﬁ\é%g% Pt HBSoHRIRNANa R\ 23@d! re@Bthd fre 246HNg

storchionetric or nonstoichionetric hydrates or
cmptwhd aflthecfosmulEn®! ! lar epdiliat atier ainvsinting thieogiteald the

SRR SbeRyrlc FRSERT ol Guedhe b i pffie ot ta, or
@te‘ff GRLEANE bl OriBURR of theSbfii@haX i n a manner known

se. The acidic conpounds of the fornulae I and | a
formstable al kali R fal, alkaline earth netal or
optional Iy subs®fty ni um g;ts wi th basic
reagents such as h%qroxiQES, carbonat es,
hydr ogencar bonat es, al k8xi des and anmoni a, or organic
basi s, for exanple mnethyl am ne, dinethyl am ne,
ethyl am ne, trinethyl or triethylam ne, ethanol am ne,
di et hanol am ne or triethanol am ne, tronmetanol or
el se basic am no acids, for instance |ysine,
ornithine or arginine.. Wen the conmpounds of the
formulae i and | a have basic groups, it is also
possible to prepare stable acid addition salts with
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15

et hanol or nethanol. 1

acid, p-toluenesul fonic acid, 4-bronobenzenesul fonic
aci d, cycl ohexyl am dosul fonic acid,
trifluoronethylsulfonic acid, 2-hydroxyethanesul fonic
acid, formc acid, acetic acid, oxalic acid, tartaric
acid, succinic acid, glycerol phosphoric acid, lactic
acid, malic acid, adipic acid, sghtric acid, fumaric
acid, maleic acid, malonic acid, benzoic acid, sorbic
10aci d,. gl uconic acid, glucuronic acid, palmtic
acid, stearic acid or trifluoroacetic acid. Hydrates
of the conpounds of the fornulae | and |l a can be
PLORALE dmihdY \ﬁﬁéfqot‘i‘s af¥iefin&d BT thelaimpaatd ofthtrformiaa la to give
organi c-aqueous solvent m xture, for exanple by using
suctormpoamd of ge femuta Xs di oxane, tetrahydrof uran,

S rsely, it is also
possi bl e to prepare J§ee Id ar free base fornms of

t he compounds of the Tonrul and lg)fromthe

~correspondi ng salts. Foé1exaﬂple, a conmpound of the

fornulae | and la can be released fromits acid salt

f Qi thign tcoaednegt thei dom satindeX tushaelsieinedsinehpeptecting group
ammoni a_sol uti on, sodiun1§¥ﬁkﬂxide%ﬁgﬂution). In some

s i inationuiocaive & eMRetrd O¥8rfes can al so bring
about a rel ease; for exanple, hydrochlorides can 20

be rel eased by treatnentpwi th, nmethyl oxirane,
particularly in the case of/anigo acid derivatives.
Conmpounds of the fornul ar”l | a whixgh are present

in the formof their bas&1sal form can be converted
to the free acid formby treatnment with suitable

aahdthés rdadtingahigicormpdand Xl eithca emingoond 34 éuivb,cas detailed

acid). 25 N trogen conpoun of the formulae | and la
mHpdar kb tfb@W@rtB@e?ﬂmerﬂ(ﬁ e*g G RIBHIA REPF N oxi des.

These r.e i .
&orr SEPaENRECRABALRY of fie RiMURL REGRIARMY GRodistes a), b). c)
nondyiatiazeutabie prefuraccothedfomina latvéhichromingdo its shamical

la _can be oxidized to the correspondi ng N-oxi.des, b
t PEUEIHER OGRHTHINERIRYopere Bg(i:l@@qeﬁ%m agﬁ?rms, into the%ure

, g%ﬁgﬁﬂid}ﬁé&o&r ﬁﬁﬁérégﬁlﬁg by Ralt Wnﬁéﬂbrﬁﬁitﬁ enﬂﬁﬂ&ﬂ@ﬁ_@ég@ pure salts

peracetic acid, neta- 30chl oroperbenzoic aci

i or baseswheomatagraphy ani chirsbbiadinnary phasssratderiygtization by means

the N-qgxid f th d f the f .o
BT A
OHidsfir8h AR BiLRSobiAindE drer singihatif§the BhieaialsBiagy groups, or

preparing themas such. Conpounds of the fornul ae I
afid | aeitheniselating the xodinasadidithe el de Phrepased pameecesses a),

8 ek b SRR Bl b kb s or,
W thircasaWiftis pésxhdeor hEidRMGMASRNGRRIpSNEonwRting 3o

s
bor ohydrides, phosphorus trichloride or -brom de and
t peysidlegically asoeptable sa®erar or gani ¢ sol vents. 5

ounds of. e f I '
SO+ SrRtind i &PpdyR8 dr (A foriisdfls fopared by progesses a), b)
eXPSId E oR A SuNabRe Prec@inedy ofithe fomautp lanhich, aavibgty Its chemical
group, may |likew se be present in the formof th

. ! ir
z9iryetere, o sapadeafiesnindsn bhoxdde to ARAVOKES e niggase of the

| :Nhltelg'eﬂc% %? Fﬁq\(ﬂ%?(idg, cblﬁ%eﬂfr@si?fg tl'{elr\‘Y@é‘ hife Pfl?helé‘eﬂt of an amine.

Ven Kew se ’enconpasses all salts o
conmpounds of the fornulae I and la which, owing to
their | ow physiological tolerability, cannot be used
directly in active pharmaceutical ingredients, but,
for exanple, are used as internediates on the route
to the preparation of the inventive conmpounds, or
el se as starting materials for the synthesis of the
physi ol ogically tolerable salts. The invention
further enconpasses 15 derivatives and nodifications
of the conmpounds of the fornulae I and la, for
exanpl e prodrugs, protected forns and ot her



10Crohn' s di sease, diabetes (particularly the
juvenile form, enphysema, encephal onyelitis,
endonetriosis, inflammatory respiratory disorders,

i nflammatory pancreatitis, epilepsy, disorders
characteri zed by enhanced angiogg?fsis, excessi ve
respiratory pathway el astol ysis, “Tifssue grafts,
gingivitis, glomerul onephritis,

gl ucocorti coi d-i nduced osteoporosis, Gaves' disease

Gulhe imvantsn fusthey panddes arsRgisamast sharacksrizsddit @ sompound of the

h itis, i_nf i tk.pat an' i -

P 3 g elinelsBvb Aot s bR GG s ytpile ano

C Wty lolSgicalIynnhpabid! carrich Caedilivs and/6BoERI Sictive MigBedients and/or
erythemat osus, mal aria, nmetachrom c | eukodystrophy,
meXaIQYPzi ng ost eogenesis, netastatis, nultiple

sclerosis, nultiple nyel oma, nuscul ar dystrophy,

nyast heni a gravi s, neurodegenerative disorders,

ndlredpaétitich foather pfavidds thel ward of thbcomipoundwf dpatidrintila la as defined
20pai n; but al so di abetic neuropat hy, . ]

p&dEVe iRy RIgEUEING an@gdigegiant Tor nghrpphylaxig senogeary prevention and

p | . j r - i ’ r P
pglt;gﬁgﬁ?gﬁﬁbﬁgaggﬁygﬁﬁziopa@#ﬁgegﬁhF§g§§ﬁg%g§%ﬁ?gmrSd$ease’
pamyloiddsipj ARDS, artesial frabmbast, eainse, gitlkertontas, atherosclerosis,
SRR 9 Aot SRR, cortre homorage,
OSL RBRAFAZ B i3 RhiaS I—Qlinﬁﬁgt%‘?ﬁs 8R4 EHrbhicSnflammations, CIPD
Par ki nson's "di sease, penphrgus vul garis,

pé&hrado itfidmsatplyadpreyeliniing eoly2ZaRodonewaypgtity), Creutzfeldt-Jakob
~carinii, pneunpnitis, psoriasis, :restenosis,

riseasn, diiohastdiseases diahsites, apstienlarsipetiovenild fopusemphysema,

e FRTLETTe. ShurBritie it Reiy el difters
AnBdrenadliby patidre aiftls, B RépEY, dRlordersthbRRtE@ MY B8hanced

types of cancer: breast cancer, intestinal cancer,
VHHOGEN S GXeesY ¢ (et madhway Riastalysie dissub gaalts, gingivitis,

B GRS R AU BBl B e e
rB@ilainaBare spedront) HAshimORPS thyFbitkie, RELitisOPIPR iHIdStion,

3& this invention are particularly inhibitors of the
yattieoien's diskapei yascalremiy 1BD. immuge joweirpiant vintesstitial

By, 08 B 08 g,
syetatinomic ldukedysirapiey, metabiasidiag bytdogenbsisNmetastasis, multiple

especi al |l y neuropathic pain, osteoarthritis, )
seleeasivrmyltiplemyelpina.gndseacaystigphys myasthenia gemis e
I [ t.0) 1 [:SO S .
SELAEYRIAL AR LR, SO or dgheto neuropay,
pokithicsapaiticataliralgts trigemired nabealgia, paidfulidigbadielyneuropathy,
charﬁggerrzed by 5excessive elastolysis, particularly
BPSrfEckepaing Q%é:arﬁﬁkltart'@ﬂﬁaé@: @V@'QPG@FC_SO'I ﬁ@f@@%h‘@é}am,

. . _ i a .
S 0 BHE SR R0 R BFATEAR 00N vansplns,
- psieoatthritis, reste agerasisinperfdda aosteop@bsise Paget's disease,

extravascylarly, for exanple 1Qintranuscularly, .

B B aRS Gt kpbon slisgas, Rempon Vlaees ey is, plaque
intrasynovially, perorally, orally (buccally,
perlingual ly, sublingually), rectally, vaginally,
(trans)dermal ly, pulnonally (inhalatively) or nasally
or intravascularly, for exanple intravenously,
intraarterially, or intracardially, in each case as
an injection or infusion. Preference is given to the
oral adm nistration form 15 The invention al so

- relates to a process for producing a nedi canent,

whi ch conprises bringing a compound of the fornul ae |
and la into a suitable admnistration formwth a
phar maceutical |y suitabl e and physiol ogically
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nanocrystals and simlar processes, in which changing

the surface properties allows, for exanple,

i mprovenent in solubilities or especially dissolution

ki netics, which achieves, for exanple, inproved

upt ake of the particular conpound into the-organism

5 The pharnaceutical preparatigns are preferably

produced and admi ni stered in dosage units, each unit

containing a particular dose of the inventive .

GO rmn&fméélxgtrsﬁfamnli,qmdufnwrdtliqa,gasggaaﬁ, estenasis, rheumatoid

constituent. I'n the case of soli sage, un ch,:

it sieyodeBPauPEE I HPURISRARF BED S DI Bufi Spinal cord
upposi.t or | A Q88| iRV:1iB8s, UBothload breabiliihhcan, intestinal

Eﬁwﬁﬁ%é?%$ﬁ§§9uﬁ@%ﬁ¥§8§§VH%%Ito_1000 ng, and, in the

¢aRee0bvanigehheer, sohvital cascamsiinmangen GraiprtHNOGIKIRPsHs

about 500 ng, but preferably from t in
sorobrn For G Tt 1BHeR oa b canger b il el Hihoreatic

[ ' | thaagctivity of the conmpound
ocgnf\é%*é%%?tﬁu?e?:g%ﬁ rg]gt%;, daily doses of from about 2

ng to 5000 ng of active ingredient, preferably from .
dheuerms " (@O 000", T 1-8ye-alkylll oat(ed-C ¢pHelkyls eneunderstood to mean
ci rcunst ances, however, higher or |ower daily doses

mygirosiasy| badigplsrwhesecarbonshaieisssiraightyesrapahedand contains from 1 to

LT Bt £ loof¥ gl 33¢ pitab et Eistvibropy
W%wa,umwﬁ issHutgl &st-bitymplehtyl] Bopeniylirsopéntydrhexdyl, 2,3-
di vi ded doses at particular intervals.

dithetbiytboity, beohexy!dientdnesanyaB@reppordgrany!

TRt PG PR e LA AR B By Coplene are

O 8 BT b AT O s st o renche

Ggdmentdihy froomt de <3, Stcan ddo dt drerainseto & @@riviz aioms, for example

O D6); -in each case, the maj eak., or .the t mai n
RO R o LRlsErs PayI i by BeBa b fstE! Br-butylene,

B htSpeARRIRY F&id-AlgIceds ardvaldr®bnd,

g%%%ﬁﬁﬁggggrhco??@?pond téjthg cust'omary_ conventi ons.
Fhartein g%@?—t%f)ieﬂk@xw lis BpdRRRICS IO Meanmadicalesudr as -O-(C1-Cg)-alkyl
ei ther obtainable comercially or are prepared as
oihees -(Gr1-Gg$-atiiyb edbordfEd Bk a-cBrlacaspom dp ansddgearadom.
2- oxa- 8- azaspi ro[ 4. 51decane, 2-oxa-7-

dbaspiical 4CHD innadestendiormeaaspkeo of. Ffideydmedical.

e bR R G PL RS SOaER e

E[l‘g g&fﬂ? g&g%ﬁggggg&g%ﬂﬁ%ﬁ%?%@g%@f’% mean radicals which derive from 3- to
é—'rﬂérgllbielg%agH@@%&g%&;ggﬁh%ﬂﬁ%e}ﬂﬁno&é%ﬂ EQ&8proipane, cyclobutane, |

azas

dydoperiiafe dtystetseians, sydphepiecaner oclaiotahar and _

BB Ty ol e o e ERRAT o T e fom 5t 14
I [ heatd ri i \

EPRERARERIEA T el 01 ke, pLBRI iy, maery

aaphthyls 412 By-tetrahyooonapfthy; bipheewlys B-bighieoylt iBebipheaylyl,

%ﬁ%éH%ﬁﬁﬁaga%gﬁkgigﬁéggﬁi;o[S.S]undecane is also
I e e from 3-

?ﬁé‘?ﬁ}ﬁ 4 §a§jré‘f3ﬁ?:§|a;5§'ﬂ§ uhsHipeRSd ggs—gﬂgﬁc@kﬂélkﬁ% Whlich cycloalkyl is

simlar carbocyclic spiro conmpoun rreduct’i on

GRS d?fbfi'iﬁgba%r\/ﬁbé@d“l—ib%ﬂeﬁstood to mean radicals, for example compounds
102- Met hyl - 2, 8-di azaspir o[ 4. 5] decan-1 -one, )
whichelasivel fyorm-3ibst i-merekerad MmMoBe, WGy clem arigged sycles or spirocycles:
ureas and am nes are described in J. Med. Chem 47 .

(8), 2037-61 (2004), or can be obtained fromthe

products descri bed here by further reactions, for

exanpl e reduction. Likew se described in this

publication are substituted spiro-hydantoins and
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tert-butyltBu

WO 260713Pr3d di phenyl phosphi no) 5%, 1' - bi napht hyl Bi Fﬁ‘@WIEP20071004550

- 25bi s(oxo- 3- oxazol i di nyl ) phosphoryl chl ori deBOP-Cl
di benzyl i deneacet onedba di chl or onet haneDCM
di cycl ohexyl car bodi i m deDCC di et hyl phosphor yl
cyani deDEPC 30 di i sopropyl et hyl am neDI PEA

for exaﬂfnSibrFFdrhXhé%%EE%E%&WC%]%%&)H%,hc),’)}cflﬂfd?f%,dﬁ%entane,

di met hyl sul f
cyciohgxdris, mygtaﬂlqwtmrwbtpmmﬂtangeff@r eaeepEDPORm the bicycies such as

bioyol AT BB B OB L B AP B LN S  eelits pcanyco-

b dioheéiAahe o abbbadfldréh¥dthidhd\Vidf exdmple from the bridged cyc
enzo%traeﬁrrgth | uroni umrw hexaf ‘Ig%:lorophos% at%EIArom © bridged cycies

such ap-bioxela SHiy diheriaren hinvclai2 &. tlhentane, hiaysio[3.3.0Joctane or

oy poFBEORL A BELLR, FELFOE ARSI DK RORS3Y Bloctane an

spiro[3e4]betaMEBE N- br onmosucci ni m deNBS ,
N-chl or osucci ni m deNCS 15N-i odosucci ni m deNl S
The terp @ mptyratgsher PardiNENMsEbs Alakifsesaoweleven-arambeEeddieterocycle

which, %@%ing to the ring size, may contain one, two, three or four identical or
different heteroatoms.from the group of oxygen, nitrogen and sulfur, and in which the
heterocycle is unbridged, bridged or fused" is understood to mean ring systems which
have from three to eleven ring atoms and contain, as well as the carbon atoms,
acc:ordihg to the ring size, one, two, three or four identical or different heteroatoms from
the grOUprof oxygen, nitrogen and sulfur. Examples of these ring systems are ring
systems such as azepane, azepine, azetidine, aziridine, azirine, azocane,
benzimidazoline, 2,3-dihydrobenzolb]thiophene, 1,3-dihydrobenzo|c]thiophene, 2,3-
dihydrobenzofuran, 2,3-dihydrobenzooxazole, 2,3-dihydrobenzothiazole, 1,3-
dihydroisobenzofuran, 2,3-dihydroisoxazole, 2,5—dihydroisoxaz'ole, 4,5-dihydro-
isoxazole, benzo[1,3]dioxole, 1,4-diazepane, 1,2-diazepine, 1,3-diazepine, 1,4~
diazepine, diaziridine, diazirine, 1,4-diazocane, dioxane, 1,3-dioxane, dioxazin, 1,4~
diozocane, dioxole, dioxolane, 1,3-dioxolane, 1,3-dioxolene, imidazoline, imidazolidine,
indane, indoline, isoindoline, isothiazolidine, isothiazoline, isoxazoline, isoxazolidine, 2-
isoxazoline, morpholine, 1,2-oxathiepane, 1,2-oxathiolane, 1,4-oxazepane, 1,2-oxazine,
1,3-oxazine, 1,4-oxazine, oxazinane, 1,3-oxazinane, oxazocane, oxaziridine,
okazo!idine, oxefane, oxirane, oxocane, piperazine, piperidine, pyran, pyrazoline,
pyrazolidine, pyrrolidine, pyrrolidinone, pyrroline, tetrahydroquinoline, tetrahydrofuran,
tetrahydroisoquinoline, 1,2,3,4-tetrahydronaphthalene, tetrahydropyran,
tetrahydropyridine, tetrazine, thiadiazine, 1,2-thiazine, 1,3-thiazine, 1,4-thiazine,
thiazolidine, thiazoline, thietane, thiomorpholine, thiopyran, 1,2,3-triazine, 1,2,4-triazine
or 1,3,5-triazine. '

Spiro compounds are compounds of two or three rings in which, in each case, one ring
atom belongs to two rings in common. Preference is given to spiro compounds which

consist of two rings in which, in each case, one ring atom belongs to two ring atoms in



broad si ngt et Sb tetrahydrofuranTHF 20trifl uoroacetic
WO 2807AB7438- ((et hoxycar bonyl ) nomet hyl eneam ng)
N, N, N , N -tetranet hyl uroni uCrr%ﬂtaet raf | uor obor at 8%2007!004550
Exanples - . The exanpl es which foll ow were
prepared anal ogously to the general or specific 25
nmet hods specified above. Exanpl e 1 Met hyl

com m()ﬁ) T% Sg'gﬁ%v!é’?f E@fﬂé‘%é@r’%ﬂoﬁr@ é’ @ﬁ@(’ﬁ%’%m’ ?&ﬁgg&y a

carbor@ EVCS'O Tﬁh@ saird ilaktage(eﬂthm o Qubdrrngt ni-be & Al Qo(l@@éapie

it P) 19 chl or e di.ssolved in 200 of
positicf e FY TS RO BROURER I ) PotBP U IRRSOmETa fsgs are:
te ature (RT) added drop to the sp} ut
t hey, am no ovek, 1 h f,ter afu er

R, t | uti on wassJhikti all'y spa i t hN
nitrogen for 10 m n, concentrated On a rotary
evapor ator at a_naxi num of 30C and coevapor at ed

eatedly w ue g di r tyNwhi
[ s driied co @t ant vve| t umgler iin-hose
(about ) and urth t\hou

K further pur|f|cat|on Yi el d: 186 6 ¢ (quantitative).

le 2:
- 2- penzyl{oxyc m openNan
) br; 60 UI | en r\é

(eq )) was intr duced |nto a 3 Ilter 4 neck | as
i f

h droppin , internal thernoneter,
nI et\ rubb in a ¥ng bath) a
ith 250 m sepﬁ' flagk was

c) f\;i;ed at 10C withNI i t hi um br ori (75 g,
2.4 eq.) and adm xed with 10 470 m of THF under

go On c e |on of di and ol
T i's squtl t ransf er edt thefﬁ‘gb@
'Ne copper r ormi dﬂs The su Rg col o BSS

sI ightly greeni sh sol ut| on was cool ed to -60C and

gne 1
Tl - DF, 4 )vva edvvl hi n th|
sh pr forne tenp se
6

o RT. After coollng again 15 to - C the solutlon

xarrpl e ed fr Wl -
b nzyI bony mn I oro ar bo yI pr op| o
f TH b

m n and the tenperature vvas kept be ow 25C After

N’O t ddi t [ n,d)a e ' e orr for
not hﬁr , solY m chyj,ori d (30<9)
fte , the

flltered the 20 flltrate vvas d|Iuted with 400 ni of
hept ane and 200 mM of saturated ammoni um chl ori de

potati re addeg. the m xtore been
tirned atyRT f 1 organi c pHasewas renoved
hed repe apd t he ases were

reextracted with ethyl acetate. The conbi ned organic

were drje er sodi uy ate, coneent ;ated
tary ratlor unde gduced p :@: and 25
L ogr aph&d on 1! kg of i cafel wi 2 3™d' 101

et hyl acetate/ heptane. After the products had been
conbi ned and dried under (84% -
; H (300

(s 3H) 30 Exarrple 3: I\/Iethyl
(S)-2-benzyl oxycar bonyl am no 4 oxohept anoate The
preparati on was effected anal ogously to exanple 2,
with the difference that Npropyl magnesi um chl ori de (2
Min diethyl ether) was now used and a

chr omat ographi ¢ purification was di spensed wit h.
Instead, the resulting dark crude product was taken
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di ssol ved/ suspended in 40 m of dichl oronet hane.
wo 2dd#/¢s7psg eaction tinme of 1 dgy and 10 again
(ﬁé in each case 25 m (113 nmol) of BAST wer Zﬁ(gg{jEeﬁ 07/004550
and the mxture was stirred further at RT. After a
further 12 h, dichl oronethane was added and the
resul ting soI ution was rapi dly added dropwi se to an

S N Q 9
and concentr at ed under reduced pressure The br own
oil was then chrorrat ographed on silica gel (3: 1

ept ne/ "'
onbl nt r A .
ed ced 200re He. Vi ~r' 300

rsz CDCIB) 7.4 (m 5I—I):545(m 1H) 518(s 2H) ;
© 3,78 Cs" D 2.4 (m2H; 1. 7¢(

o ;m @@g

25 The preparati on was effect ed anal 0 ousl y

I 1H NMR -O 71
2H) 2H rI |ng)

95 (m 3H) AII further reactions in the serles of

The tertrﬁ@héloéeﬁ" fs! W&Eﬁ%ﬁ%gh%a}@gu i dNiGfihd hﬁn% bY Bdine,

nventive s were can

preferaiiy fluarine, ahddrogoosbrontine ! éspexdallyefiypmrind. ng - 30pent anoi ¢
aci, eriyvat,j t hy] ,
The ternia ﬁefj ARG el i rnfﬁ'}?@d@dﬂear &ingy2vstspe hich haye § from 15
e ? A
carbon o R Prea S 1) DR, O ol LYE ST RY® 88 (F8ne another ang
which, ectending foothedihgrsize, Suiisiagurenttivg, three arifoof ideotical or drfferent

neterodlpfisHorthaarelip of RS ivats Br pif iy m3rate SletEting

systerrisidrb@he @acﬂﬂfnyWéz'épéH?lt la@é‘p’hpr %ﬁ@ﬂd idyD 2Ryl Eenmmrdazolmyl
washed t horou et her "and fréed of

gh
benzimigdazpyl: berzafy ¥Lhﬁi§-’ﬂth[@fdhﬁ@ﬂ berzihiophenyl, banzeyezolyl,

benzthté%?% qﬂﬁﬁ&lﬁ#lfg nlgér?zggﬂgé_ylr B%ﬁ%rsggagcilﬁb %egzregth %olyl carbazolyl,

4aH- ca’ﬂb&zotﬂ eabatinAthLinbzdlify, q@h%hnﬁxmﬁmmm?hzrﬁ‘{ﬂ?t(ﬁl){hoxallnyi

S)-4, 4-di fluoro-2-isocyanat oloent anoate 10T
qwnuclrsimﬂodrr@mararlm @ramsaryl, @ir(rsvlw gieceby@rqqumqlsnwadlbenzofuranyl,

drbenzé&tﬂ'icm 5{ ﬁ%ﬁ%ﬁ%%ﬁeﬁﬁ%ﬁdfuwodﬁba%%r@y fdioxoly[

droxan}dyEHdBHe1 5;23dltlerézdmmuramy[)(ﬁ_rrerzaam ImchﬂbfprfoﬂihYl;lEfntﬂaﬁohdrny[
adm xed with 19.86 m of a 20% phosgene so

rmrdazqﬁwy{ éml}@;@b(l,gwngadmyl inflofndgindgylizimyh indplyl, o-indolyl,

f
sobenSIERIGR isJHRgMatiSaes 1 liaing s dftd Wi iy
(benzrmrdbdollyaj rfsetmamhd}nl@ll %mbtﬂrézohrwl r§bmrarailydrrsphazcdyl, wexeazolidinyl,

: reextracted w h d| 0 and th ed
2-isoxagp i BoprauByt AP TREHDE A e RV CECEISAY ) CHBBF oIV, 1,2,3-
oxad:ai@ﬁ' 1304 16k Rzol] e‘f‘2‘§' bRSUIQYSI, N@%)@%ﬁd!}}lt&%hefﬁyl

om the desicc Concentration by evaporatio
oxazolydr r@e&zohémlyb @etoﬁ'rrekas]yr eyhiefdingl, 2hegaoﬁ1rblrrqurmdanthrohnyl

phenazﬁqy?{é{gesr{)ogﬁrggg}yf aefél g d' o{, % g Xazmyl, phrNa ?azrnﬁ, plperazmyl,
- _
prperrd!h@ P?eridrﬁyl%@ﬁrﬁ&k”]@{n’én?ll gg%ﬁﬁﬂge%%ngéﬁﬁyl %?k@tzﬁgﬂrjl Apytazolyl,

uor opent aroi ¢ aci d
|socyanate fromexanple 7 were dissolved at 0Cin 5
m of THF and adm xed with 109 ng (3.25 nmmol, 2.5
eq.) of sodi um hydrogencarbonate and 25 209 ng (1. 37
mmol, 1.05 eq.) of 3-azaspiro[5.5]undecane. The
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The crude product from exanple 8,

wo 26@7[1 78g--azaspi r o[ 5. 5] undecgne- 3- car bonyl ) a -
3 F?uor opent anoi ¢ aci d, C"):’:/\wias di ssol ved i nnEEﬂilEg?OOTIOMSSOV

2 1 THF/ DMF and admi xed W|th 5161.8 ng (1.365 mmol,
1.05 eq.) of 1-amno-1 -cyclopropylnitrile
hydr ochl oride and 176.9 ng (1.3 mol, 1 eq ) of

pyrlda%mm/%ggﬁ ﬁ&@goﬁﬂé&g ITI @%mlpg,l p)?@(?déﬁ%)zo@ %@Wenyi pyridinyl,

yndpryhrrmdmﬁprﬂroi(canﬂ pymblinyd, 24-pyr@fyl hbd)ﬁfcﬁlyﬂ mBiryabfieanyl,

@J uer&&{ﬁ the m xture was stirred at OC to RT for
tetrahysirgis ¥, teteahydreqipplinyineliahydwmmyedingt, &6 dr25-thiadazinyl,

1,2 3-@0@% i e?&? tPWQE %ﬂﬁfg {Eﬂtr{w&ﬂﬁ%ﬁ%:’llffl}flgﬁ%&azoéy&thlanthrenyl,

thiazolyh Hoesyls mlema)lundazmiy[s mtencbdaﬁzmj ﬁhtermpyrcéfrfee Ithlenoth[azoiyi
preparat i

co cen he c.phase
thiomE BRI BloaPPaN, tiaReR, Tevhir Binge biteh THEeW), BGirsizoly, 1.3,4-
tnazolﬁtaﬁ‘ﬂ%rﬁhéﬁd\ﬁ%&&hisﬁ acetonitril e-water-TFA) was
erformed directly. Product fractions were conbi ned
The teﬁmd' (ﬁ1e63éﬂd@i‘0aikyl'\(isejrutter%bdrtg mda%aqfartibigoorycorh plblely
1H); 4.31 (rn, 1H); 3.28
ﬂuorm@tggcgjkyl rqt;l{;:af \gh@g QQﬁvegHjor ey<am;ﬂe,1fr@mﬂ1ea‘&mmm@05&i;cals -CF3,

-CHF2g_ Q%E%ilp Wé%@eé&%gﬁhgar bER-Cinfor iG@2-CRBs -RHDEHFD,
o SUBEPR O R D, e

v GBS CRRGHRE B, i O
Chg-GHbat yF A0TRe-Ci 26 31 .CRLZCMIRbFS. Lopg. ¢ryasyaeded

sIowl y= Aftef 30°m nS emx
-CHF-CHFRIE 3 atCHIF- @H'BCB%Of@HFQ-GI-CFidH -CHFLEHLFS,
e
d

starting material was still presen but al S0
-CHF-Qldy QB s - C&Eb@é@u@h’tgli:y -CHIE- O < Cze A ,2 N
'~ agueous , the a ous phase was extracted withA 25
~CHF- Qﬁz—l@dﬂ%n&ﬁizﬁﬂ%éﬂﬁe,t HeF pidiRiCHPhasBFpeGHREGH of,
wi th sat ur ated NaHCOB sol ution and dried over sodium

-CF2-Giin-Fige; -umtareiiiy, Qﬁ;&vqhizcglhzi welsF z-éiteetfgat Sd
o
cra LY S A T,
The terftid %3 AR atdld B7H B B9 or B8RS ha RS, together with

the carb&) aforhad henyeidy érébm &éﬁh'eﬂih’ﬂ@e %o@i-%ﬂ%@i‘e% cycloalkyl

The conpound is comercially avail able or can

ring’ | argrEpareigonyiomean sydealkybr S Isyich efs| ayxlapgodyl Asywidiityl,
f | dehyde on a water separator in
Cy°|°pégqt’ﬁrbr@%h%§fgp le 12: Benzyl (5)4
The terntd 'RDand mwrnﬂzmnémsowﬁbr @itA Qhé%cgafcﬁ%a&nﬂ&wmoh they
npound from exanple 11 was converted
are bof ESE’QI’ g@]’ﬁ?ﬁl hraey te 1ix-mamegreddwierasygls alkeadisal aretunderstood to

mean rgge hoa}soggp bnr?ylar%gt ?1[“? Q'aé?gg&a?zgﬁzﬁfqﬁ%e’s car boxy
hexohyblaiwndﬁhme&S pemdlupdrobhumldjbé ainfiedzwWines! SAErpMdiile Usxadiazinane,

rt her ification in the subsequent reaction.
oxadlazéﬁgﬂﬁ ngg‘uamyqxathsoiane oxazetidine, oxazolidine, oxetane, oxirane,

b I

Piperaz{is, PG oy S RhE B RS e tiroigh B fopyran
tetrahycﬁ@ﬁmnanmne Zettabmdlptmepwann rt&tr@i[hane: hatagiskoliding, thiazetidine,
th|az|r|db ejﬁ [5 Il a unde t hen di ssolved in 600 m

e dhegplbertie jrate thigmeiph RiNg.dFiazefiding, iripgingne or
triazolidige a cl ear yel I ovv- orange solution. The m xture was

then cooled to -78C, and MeMyCl solution (55.46 m,

168 mmol, 1.2 eq.) was added dropwi se thereto. This

led to a yel l'ow suspension which was difficult to

stir, so that a further 75 m of THF were added

dropwi se; the mixture was subsequently stirred at

-60C for 15 mn. The car bonyl chI or| de from exan‘pl e
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was effected by addi ng about 100 ml of saturated

wozmjﬁ@w?‘%utlon the m xtureqgwas stirred vigor |
Cfor 10 min, then 200 m\ﬁgf hept ane and G%E?T-{E/%?éo-?1004550

vvater wer e added and the m xture was stirred at RT
for a further 15 mn. The phases were 20 separat ed,
and t he aqueous phase was adm xed with 50 m of 1 M

T t 0
The te‘i#{ %‘[e&?\d et ?U[Pbace ate. tﬁéh@ﬁéégﬁﬁkﬁéﬂdq(gw é%mg%gh%g honded form
a four-vizereegh@mbertbeﬁen iméhaddytlid hetdratydic, rirgatvhicht ad weiibksBie nitrogen

atom, g%vf%fcﬁ#é?aﬂtﬁgag@%gﬁtﬁ?ﬁb'eEﬁ@egéég%ﬁgégﬁﬁﬁgéém@ two identical or
dlffereﬁJlQét%%‘@cB s)’frorPiLtﬁb rS bPBxg%P;h ‘?'Eésqérggnméuﬁﬁ?% ubblerstood to

l'1ca ge I ash c togr
mean mhrajs anel @Bhydepanet aza)nne,pammhme atioXazaie, i chovsazives, el 4-

diazepaRBot CedadPEng: T SdBeaPEs JbrarRRBls, I lg%%ghvﬁéﬁ%%gpn
lmldr:leer!ﬁneg@.%gl'Ifa(azoFPé/S|_9|)3ﬂ’1@20IIZIIr%'5 lsfc?ti']ba%'ilne 5156)?8205& 330)&1%0 ne,

lsoxazrdh:gm@ kB-isozaaizilr(es mem}wohee H)&aﬁpkazamnamyble( preﬂazme

iorc 5P LR SR AT HATHE, ey

pyrrole\{\/@yﬂ'oﬁdiﬁéepﬂ@dudnﬁbrfe ?yn@ﬂln@“ =0 F@S i@iﬂﬁe Q@t‘ﬂaﬂﬂ@‘ téﬁﬁzole

with stirring with 2 m, %
fh!azoiﬁoﬁhiqdlaé%@sthtawdm%fyaéolm t@@mqféhomﬁjé]r §rt@l6ﬁine 1,2,4-
triazind rﬁtgrsrmkme%%vﬁa;oqg%%az APUBGel Nat_ the

conversion was§"’ ifeter 3 and 9 days.

The teffor'twmabjagent Re, tc@cmeromﬂsmamngratdms tadich ﬂf@%&ﬁ)nded form
0 a .coole soil um hydro encar bonat e sol uti
afour*é@.ﬁ&iﬁdﬂ%ﬁg’% PEIRIRGHS 515’6‘9§V|i whict, fogieifhswitipthe sub-ring to

which tﬂ@%te?& E‘lenor(tﬁ% r{ﬂ%@efﬁ‘é%g rrﬁaé; gglfcw s &ﬂ”?anunderstood to

sol ution’was t racte
mean @oivpoinds wyinhotngitad éwwamnﬁeatqmzsmgedyﬁemanSNmm lone ring

di l ute HC sol on and extracted by shaking wi th DCM
twi ce nore. epokga hases were conbi ned and

bonstitlé‘%gqﬁ%syg aqs e laﬂlgdtogoncent S é%t tﬂggggégﬁgﬁ %rP iy gpturated or

aromaticeding systpressdiote acthelingi theeringsizeh b@ﬁf@ir@dﬁr&’@ hed or three
) ,thr&ﬁ%h silica gel with DCM net hanol (to 0-6%
identicakarAifigient hefrogiases fom egismsoh@peeBoRbiosen anssulfur.

I
o290 koSGl ESHUSRIORT 0, il
benzoigothigzioke, I@nzmsoxazole benzo[1,3ldioxole, benzofuranyl, benzothiazole,
B s TN T e R T A
benzotM‘@%o@ %%ﬂkdﬁ%zb ﬁ%lrﬁﬁz&ﬂiogf‘gﬁﬁfﬁﬁioﬁ@ﬁﬁf@&ﬁg ﬁlﬁn@%ohzmg,

and then Nso e soluti o
quln0x3m67¢hmmane,161r@nme), camliagd 2 B-difydradsmat] R4Hidxing, h},S-

aicr e T e g ST TBEIMLT focazne, 2.

dihydrdb@ﬂ!%)%éﬁle I BLEny@ebEALAPIRSIOY1 QQﬂh)‘/drBBeﬁ ﬂ%ﬁw@pheﬁe 2,3-

, distilling-off of acetone under re
dlhydrqbeéggbhflf@lmrwd jindaacimtinddlet h’éioiﬂDEuIBDbenIQfU[Hﬂl Isaquidoline,

isochrob i O GeE isERE HEL RO el L0geGr LY 5-triene,

phthaial¥ffd, 220 45mtattargiro-dH- Bdnﬁbl[ﬁlaz%?ﬂhé”ﬁ 38 $-dtPadfo-5-0xa-9-aza-
concentrated by evaporation to i/[ness under ‘r educed

benzocyelebsptane, %%-tﬁi@fwﬂwa&bm@[b i dlexanpzinsh éetralyidigquinoline,

1234 3B R IR PRI ) Ssmiampl e 16

(S)-2-tert-But oxycarbonyl am no- 4, 4-di fl uor opent anoi c
acid The conpound from exanpl e 15(2. 99 g, 10.44 mmol)
was dissolved in 40 m of nethanol and 580 ng of 10%
Pd/ C were added. Hydrogenation was effected at 2 bar
for 3 h. Only a vanishingly small Z elimnation was
detected. Another 300 ng of catal yst were added and
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(10.4 mmol, 1 eq.) and 2,6 g of di-tert-butyl
wo 264maspesgte (11,94 mmol, 1. 34 eq.) vere addedpefie@ioo7/004550
about 2 -the conversion was conplete. The solution
was extract ed with ether and the ether phase was
di scarded. Subsequently, the aqueous phase was
acidified to pH 3 vvlth 1 N HC and extracted tw ce
The teWhi"RBCPidVhdames
e toff RO MBI © e 4 r%%‘e‘d“'ia%e'ﬂdc%’éém"@%w sufory!
or sulfexitie 4660 )4 of $EDpd off fromthe desi ccant and
~ concentrat ed by evapor ati on under reduced pressure.
Yi el d: 950 36%of theory 1H NMR 12.8 (s, 1H);
7.25 (d, 1 Halp11 (t, 1H); 2.3 (m br., 2H); 1.6 (t,
The subBtruduy (s, 9H) in tHe dempdhsd é?thett%h’hu%llayls understood to mean

) - 1- (1- cyanocycl opr opyl car banoyl ) - di fl uorobuty
a metm/}enfata%patrm teicas that ».i3d ambap eotﬂyler\e rocfroalluotthee cese that p is
2 exanple 16, 810 nyg (6.83 mmol, 1.3 eq.) of
' 1-am no-1-cycl opropylnitrile hydrochloride and 943 ng
(6.93 mol, 1.3 eq.) of HOAt 15 were dissol ved or
. suspended in 18 m of dichloromethane, cooled to 0C
The InyeiveHin RRAECAMPE PrepaedP) Welnawpl processasgon byoprocesses
d1.76 M (1.596 g, 13.86 mml, 2.6 eq.) of
descn*%ﬁ% %ﬂe m xture was stirred at OCto Rl for 16 h

The invérdionefactheorelaiesttorepmmess mompx@plauhgdhevicbhtpwntﬂs obthe formulae
nd extracted bﬁ?shakr ng with N _HCl _sol yti on,

DCM
| and Ig 3Ngfol L BeLRIPRERS PR On I BRPHIS 5 die Euiiee 3hd fa andor a
physmﬁ;@fdéﬂ[?tc%ﬂtd‘!ﬁ de Hle sak Bt HH‘corﬁESHﬁQ o@tl@%rﬁuﬁé&@ﬁﬁnd‘% and/or a
drii ed” over sodi um SU fate concentr at
solvateeonipyiratd ohthormtenpmwobh obtheplosssdace! adhéa pnd/dm ah Nvagide of the

CompoéHfdf% /'tfiqnqﬁ E gvﬁﬁggr further reactions. Yield: 1.5

a)  NedclingPaSApeliRed o Byd tcr(n%)lar?r am no- 4, 4-di f | uor opent an
am de 25 To detach the Boc protecting group, the

compound f(t)f&n Yl e, 17 (580 1.83 mol ) was

adm xed wi '1@ of*1:1 TFA and stirred at Rl

for 30 min. Subsequently, the m xture was

wbeoeAtarat eropaehamdatnmhrnmméerom@oiru@df pedsauu | with a
and subj e to tropjc distillation with
%@RPUP@P@% F%"Bﬁo?'?%%@hbmg d sol vent residues

Wer e rg&4mo under hi gh vacuum The erodht was

%xesent he 30 trifluoroaceage, Yi eI Ac?
jg;f@ner alillg) epar at i on” nBtH i on ¢Hib)
| -

an N-carbo chloride wth C—termnally rotected
am no aci d“4mjt.s 1 nmmol of the free ami no~agig which
has been C-termnally protected or is present as the
anmi de (for exanple the prR3ude3from exanple 18 after
it has been rel eas@¢atly)S basic breatrm L) was
di ssolved in 10 rrt of Th?Nand ool ed t C. The acid
chloride fromexanple 10 I di ssol ved in 5 m of
coI d THF) was then added sl ow y P& two portions over
mn. Subsequently the m xture was stirred further

wberenr(gﬁt RPANG BAATEGRGh 3¢ deBhehin hiedempeusbohihedprmula |,

CE1 S8 BFREwIPOIER 4 Sl 0P S i i presen

ioarcacdtivaied orhy, far erample 46 evaporoebitony! thmpbasd] o dgige a

oi | uently in each case purified
é@ﬁn‘iog&@ﬁﬁl’?ﬁ?g?ﬁg F\gtéet onitrile-water), and
product fractions were freeze-dried. The yields in
this process of urea formation were fromabout 10 to
50% of theory). Exanple 20: Benzyl (S)-5-oxo0 4 (2
0x0- 3- phenyl propyl ) oxazol i di ne- 3- car boxyl ate 15
Anal ogously to exanple 13, benzyl
(S)-5-0x0-4-(2-o0xo- 3-phenyl propyl ) oxazol i di ne- 3-
carboxyl ate was prepared starting from benzyl (3)4
chl orocar bonyl met hy1- 5- oxooxazol i di ne- 3- car boxyl at e
(5.00g, 16. 8 nnol) and 15 nt of a 2096benzy|nagnesrum
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wozmﬁnﬁﬁ‘r@éﬂ or onet hane/ net hangh), pure benzyl PCT/EP2007/004550

b)

(S)-4-(2,2-difluoro-3-phenyl propyl)-5-oxooxazo
3-carboxyl ate was obtained in.the formof a yellow
oil. Yield: 1.2 g, 23%of theory 30Exanpl e 22:

(S)-2- Benzyloxycarbonylan1no 4, 4-di f | uor o- 5- phenyl pen
tan0|c aci d ¢\n3y oggusly to exanpl e 15, R3

S R2
benzyl DXY onyl am no- 4, 4-di_f | uor o- 5-
ent atio g?owas(i\tmepar e@i‘@% Q  {ivh)
S)-4- (R, 2-di fl uoro- 3- ]

0,5 §
phenyl propy1) -t ox@oégzol i di ne-3-carboxyl ate (R12 @’\PG
3.20 nmmol ). The product was obtained in the form of

SRR it A e B SELbRBIE y, eccomvring

thenagpice i@ e dkm'bb)(yhc amd with Z to give the compound of the formula [, or

f%ég%e% on?!‘§ Iam’% ol Yglvfﬁlﬁl{’ér 0535@5 |arezeach as

a8find@ i fHO&SMEH ution of
S)m2 benzyl ox?/cg f}y éa%rﬁﬁt 4-di f |l uor o- 5- phenyl pen

t anoi 1.02vy, 2.81 nmol) in/4C Qf neYhanol
After@é%”?‘or@b@d ef¥ial, the &twa’& stonred (VD)
at RT The sol vent was renoved under reduced

RItRSPEGRPBNAd R ehd RSThlE arhes 68 (R 2dRd H3 Brd 88ch as defined in
reaction which followed. Yield: 1. '0 g, 94% of theory.

ﬁ;@arﬁﬁm@ogud of#iehfarmuia | and PG is an ester protecting group
(S)-2-am nﬂ-24 d|f| uor o- 5- phenyl pent anoate In a

t hree-neck f Cgrst hyl

(S)-2-benzy ox onyl ani nogwv) 4- di f | uor o- 5- phenyl -

15 pent anoége (1.0 g, 2.65 nmmol) was dissolved in 25
m of nmethanol . "Affe@r repeated evacuati on and
sparging with argon, 350 of Pd/C (10% were added.
IsF giue adeymBeund ohihe fnsmuts R ar iV, aarg:bre@@'ag the rm:lting

AR PR B SPLAC B oA 20 B roup

faMhleg:atrbomem@dj aligh ZQO\W§tWCOmpBUhﬁ hﬁth@ﬁﬁrﬂ% ofor
cat al yst were added and t

FRAGH g énerreacURd R teformuaMinr &lmwiere éoﬁpara Kare each as
Qéflr%]%%ﬁ'&'?np(%lﬁ}ﬁj Bfaﬁ(;etfggﬂnlg Kxture was filtered. The

m Xt ure was of net hanol and the
filtrate wa§ concentrated by evaporation upder

T e Wyrem% sed whi ¢
m ﬁhe des;?\;edf(product A sg-tont ai nga m'b)

smal ler a of the odefl uorinated and -
WR@@@%??M@&%%@& his residue was used
W t hout furtrelzerRQSpurl fication for the furt

reaction. ||Y' eb{fS@O my, 82% of theory EXaan‘pz ‘}%:0
/4= dbflmorcoz |socyanato 5-p ypent ano&qe

Under argon, met hyPG
(S).-2-am no-4, 4-di fluoro heny| pent anoat e (400 rrg

tp give ﬁ,ﬁgnyp@mq,\ggtkm f@gr@u{pe}g{f)laqo;zyﬁm apgl reacting the resulting
SRBoMPEPURARSMAL \ITTa 0PV difer Copfehy fle $hidr 838

r OpwW se- an the resulting so
dareshondingitarboxficactxwith & wegivehes cenmdmhdtcﬂ‘ tAE famsulae | and
adm xed with 20% phosgene solution in toluene (2.16
180741 mol, 2.5 eq.). The mixture was stirred at RT
for 90 nminutes and then the solvent was renoved
under reduced pressure. The m xture was codistilled
with 10 m of toluene twice nore. The crude product
t hus obtai ned was used for -the reactions which
foll owed W thout further purification. Yield: 425 ny,
96% of theory 5 Exanple 26: Mt hyl
(S)-2-[(8-azaspiro[ 4. 5] decane- 8-car bonyl ) am nol -4, 4-d
i fl uoro-5- phenyl pent anoate Met hyl
(S)-4,4-difluoro-2-isocyanat o- 5- phenyl pent anoate (425
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101 eq.) and DI PEA (269 pl, 204 ng, 1.58 nmmol, 1 eq.)

WO 20073dged to this sol uti oryghi ch was st rrecp@néﬁoommsse |

d)

f)

9

overni ght. The solvent was renpved under reduced
pressure and the residue was purified by preparative
HPLC (gradient: acetonitrile/water and addition of
0.05% TFA). The product-containing fractions were

Mhﬁ%%@-ﬁgo@ﬁg%dtﬁg%h@p@ol vent under reduced
pressure ng, 38% of theory. Exanple

27:

(S)-2-[(8- AzaspPrGo{hzll z@ne- 8- ? r bonypami no] - 4 4- di
f1 uor o- 5- phenyl pent anoi ¢ acid M %}/
(S)-2-[(8-azaspi ro['ﬁ 518dtane- 8- car bonyl ) am no}-4, 4-d
With ¥ Snfere ZQ/HAE Y ERANEIRAL A the4Bniftburly §f9chB‘TB|Lr)1ula | to give a
was dissolved 1n a mxture of 15 m of THF and
cdmpeundebihe wrevliaiki on of 42 ng of LiOH (1.76 mml
3eq.) in5mM of vvatq.\r?_ _added and the m xture was
stirred at RT for §G. " Lhe reaction had ended,
the reaction m xture rfied {® pH=3 by adding
a 2 MHC solution. Th@ organi ¢ sol vent was renoved
under reduced pressure and the remaini ng aqueous
ph@ﬂmm@iﬂgm@comowhdlx Husydbtainedadn ex protecting group

bse uent | the or washed anot her
ShPBEtor o oe 2 RoRR ot dRE I B URoH "Sat ur at od NaC

sol ut| on, dried over MM Rrand freed fromthe sol vent

under reduced pressure. @duct was obtained in
the formof a yellowsdfid i ch wastXdsed in the
reacti on which foll owech tlrout further purification.

30 Yield: 192 82% of , t hegry

R0 [ rEAckn g AR OOy IcbS | WRR AR PYG Vaeh Y as detailed
b i
BREL) g e JAEHRL Dol REGARG BTt B o
S@arﬁtin@ ammhpodncdaqf dhedodnulae | and ia preparec_i by processes a), b), c)
PN PESAIGRA L S XL Bl LA 58 ¥ chemica

§t9.lé{hffé3 rd)c@ﬁrst [heenantlomenc or diastereomeric forms, into the pure
(S)-2-T(8-azaspi ro| 4. 5] decane- 87car bonyl ) ari no] - 4, 4-

' dmamtm@sssr@eﬁwrmnseml@y salh frgnafisravitie énastiemerigally pure salts -

LB, shiite ReRntn EPpLeteloted fhsed s iervaliSion.by means

setiirfl@avantomesitbnapa® coHpounh@slvae aprpsinsRidsl Reparating the

residue thus obtai'ned was purified by preparative

¢ipsieregmats s okiainesh pndigligrinaiirg thenehisal ¢iukiligry groups, or

05% T it _
AP 058 L oblbl e SR ORIRG ) B MREb AR Bprocesses a)
IB}}],C) 3;5%) m‘ fré@ ey or HldEiNYR fr@rn%y(s‘ioloébhily ihicdipatible salts or,

; 2 (s, 1H; 4.39 (m 1H; 3.30-3.15 (m
I@fﬂ}ve cgss@f (ﬂnqe PI¢EENCE graqighe of PAsicJesPs, BENYEFG e ut
le 29: tert-Butyl
-cyc ngggig%ptég% %azt{a@é(glpfo[S 5] undecane- 3- car boxyl a
tenvieeting Big ydbmpound of éhe formulae | agd Ialpreparéad by processes a), b),
3,9 |azasp|ro 5.5]un ec car boxy e (,250 nyg, )
nﬁﬁﬁ)swxéi@%e RESCHISE Q1§ fé%%rm%e Ma“gf'aé[ﬂ%h URWINg to its
v, ( ;
%ﬁé AP & SRR R AT e e AL R . in the case
ofahehiressndaibf an N-Urider camgating i tadhalfresscamnire acihe salt of an
0.55 m, 10 eq.),
%’PE‘eet hoxycycl opr opypoxy] tri met hyl sil ane (0.69 m,
3.5eq.) and 4.4 mM of a 1 M NaCNBH3 solution in THF
(4.4 mol, 4.5 eq.) were then added successively.
After stirring at RT for 20 m nutes, the m xture was
heated to 60C and 20 stirred at this tenperature for
about 15 h. The reaction m xture was filtered and the
filtrate was concentrated under reduced pressure. The
resi due was taken up in dichloromethane, washed
successively with 1 M NaCH sol ution and NaCl
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crude product in the formof a colorless anorphous

WO 2009197788 Whi ch was cl ean enpugh for further PCT/EP2007/004550

reactions. Yield: 252 ng, quantitative. - The
pi'peri dine derivative thus obtai ned was converted to
the end products, which are 5listed in table la and
I b, as in the above-descri bed exanpl es. Exanple 31:
The syﬁﬁﬁ"e%rs%ﬁtﬁé inventive products can also proceed on the basis of three starting
9-butyl -3, 9-di azaspi ro[ 5. 5] undecane- 3- car boxyl at e
materialgranyBariatiod o thie szapeineols whjarleed 4 dhesinvgntva piraclires being

possiblt 0y [ResakechlTmGIbh i PoRR DI ghlsdy off d6Soribed through these
three chip\brn@hfﬂse h}é%vérﬂh@ is nbPhteAded td\bdmstitgte éha,l festriction on the

cooling, 17 pl of glacial acetic acid (0.5 eq.) and
furfherm)’:tﬁnﬁrﬁft&ynﬁm%xyborohydr| de (137 my, 1.1 eq.) were

e el T B e 5 ™ 1O

gl acial acetic acid (1 0% eq.) and sodium
tri acet oxyborohydri de (@ ng, .1 eq.) were again
added. After stirring RTfof a further 4 h, a

little water was added and the reaction mxture 15
hRisexamapledcoinPRNE At HB@EHENNM@PEQQﬁ?@dﬂ”wﬁﬁﬁeorganlc
phase was dried over MgSO4, and freed fromthe sol vent
under reduced pressure. The product was obtained as a
colorless oil. Yield: 211 ng (quant.) 20Exanple 32:

3-Butyl - 3, 9- di azaspi r o[ 5~&izndecane The tert-butyl
9-butyl - 3, 9-di azaspiro[ 5. Ylundec ne-3-carboxy|ate
obtai ned as a crude product (2 ng, 0.59 nmol) was

fg; §§§r{n\6¢§ do%ﬁodantqf nga| ik aholRnRangiieand admi xed with

utton 1 n dioxane (2.4 mol, 4

W th ice bath COO|H%252¥HG mxture was stirred

at RT for about 16 h. The»sol vent was renpved under
reduced 25pressure. The r%esidue was taken up in 20

itisa p\éefg\?r%}tdgé)gsep{jor ;la%@ph' llfﬁ 3Qﬁghﬂy‘8§a %I% b%:rra%tev\ggs by selection of

suitabl® BbAVARGsasT tResd BEMpRheHLS ol @xérﬁﬁlefmbf@cméd ar modlfled precursors
' col orl ess anor phous material which was clean enoug

or precitors withrdafinedaaietanehemipley dheimentiye amaprUids hhw_ugh suitable

coupinfJSc B, LB ALY LS D BBALO S0l SRR b

peptldeﬁmmhg réagezﬁltstd‘r&eagen’@-\ﬂi&&hrm@@@b axtwmé@areipa&mjreors
- Di oxaspi ro[ 4. 5] decane 8 car bo Li c aci

Methoc@ Qf]ppqﬁq@ goqpﬂmgr@éeaqsﬁlb@g,t oF Insit dppod @pﬁ;}fy (l\ﬁ godanszky,
i U] AR S 1 1 1t e

their insbaudtionnidetackenent (i siqb)lity &rd débdribad, mmgnammie ith@reene

xtur tlrr dovernl ht; HPLC- M5 indi.cate
(T W. B e & W iom T RS GTOWAS 14 DEeATE SHTIT S ed, Wiley,
d [
Now Y&, £590. ! h%msﬁﬁﬁﬁgfa""%* O Teer s Qe oyt daaf o Sample. in
G. SartvmsthmmtAcyﬁhe amidx¢valie uness.dxtiemcs etiSywthesist (RP05), 18,
gcet ate, and the ethyl acetate phase was dried over
665-7580di um sul fate and then concentrated by evaporation
Itis poé’é?lgl%rfof ﬁfﬁf‘\gﬁﬂﬁ@feﬁﬁ %ﬁﬁﬁbleYé(ﬁlv‘é{moﬂ 228 bupBRYreigdhteWhich are

tert-B

known [[0( Hs')OSB-Mledylﬁrtbem aptﬂ @pme;af whiebydifferdintbeinghemistry sabe used.

Merely by 3 B S BR P pAEEL) BaR e Camsa BlRr a3l or else

chlorof6ffRic.esterd f@ﬂcértﬁj%}h@ a8idtadtivaticBt afd?8f phostdne, ha&)cmyldumldazoie

wer e suspended in 60 m of di chl or omet hane and
or else ghigretaimig esters (rrdbsgirepakatian ¢f astivalpdgiregmopcyrsgry, and of
mmol, 1.3 eq.) and 7.15 m of NEM (6.5 g, 56.2 mmol,
2.6 eq.). The mxture 15 was stirred at 0OCto RT
overni ght, extracted by shaking under acidic (1 M HC
sol ution), basic (saturated NaHCO3 sol uti on) and
neutral (saturated NaCl solution) conditions, and
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di chl or onet hane and tol uene, and sol vent and TFA
‘WO 2007113w¢¢e3gwere renoved under 430 reduced pressup%ﬂ%ﬁgoowomsso
resulting N-termnally protected product was reac
further directly. 283 ng (1.5 mmol ) thereof were ‘
~adm xed at 0OC with 136 ng of HOAt (1 mml, 0.67 eq.),
195 ng of 1, 4-di oxaspiro[4.5]decane-8-carboxylic acid

Chloro%g @Qﬁiﬁ}’%{&’&g&g@r gué?gﬂg E%r t@g%eﬁ?r%ﬁpn@%c’ﬁ?agg :{T;ﬁnylurea

precutisar2. 5 m of THF and 0.25 m of DMF, and the m xture

I
s ool By B e e B S o S i

compdritit o8 $heél Heo- B@ﬁ] o Eﬁf‘uHﬁ’ WRIcRIHRS b%ﬁodl ?n(?d“gy coupling two

extracted by s ng vv|t sat ur at
adjacemyj ihdigdusbedropanants pboviich ﬂmjasta;tanoatmdnﬁlaﬁ‘aken or for different

oS B B ek BB et it s o
absenpor bff thealdnfsbriesitd SHiEn J&_Pé—gtll( Qlﬁﬂlteirt‘ﬁs also p_f;)éisble g change the

acetonitrile/water and addition of
proteching grRups; f@c@ﬁ&ﬂﬂf@le\mﬁ@cﬁﬁg‘rﬂrﬂe@ dat&bhfmw’ds endrdrepletion of coupling

ot bt % A OR8G5 o IR o .
4.20 (m 1H); 3.83 (s, 4H); 2.22 (m 1H); 1.75-0.

(3m,  about 13 H_ 1.05 (m 2H); 0.82 (dd, 6H); M
MOT@O{“E’Slth% compaund of therfrmuslaaplead ricendie prepesed siarmute 1a:
Route“}‘%re prepared in a manner anal ogous to that described

ove. Table |l a shows the exanples wth acconpanying
char acterization: Table | a: Exanple Ml ar SS

parent conmpound) S ructure M5 (ESI+) i H NMR_36

IF O NH 383.1 8.82 (s, fﬂ);e.z(d,

428(m1|—|) 300_9(_» NN 0

SN

The -cornponent B — amino acid derivative —. used is a suitable es'ter, for examp;llé a
methyl ester, but many other éstef protecting groups are also possible.

This derivative Is activated on the nitrogen to give a urea precursor, for example by
reaction with triphosgene, diphosgene or phosgene itself to give an isocyanate, so that
a ureais for_med by subsequent reaction with the spiro-amine A. However, many-other
types of activation are also possible; for example, reaction with carbonyldiimidazole
affords the activated imidazolide, reaction with 4-nitrophenyl chioroformate affords the
correspohding carbamate, and reaction with various similar activating carbonate
reagents such as bis-succinimidyl carbonate or bis(4-nitrophenyl) carbonate affords
corrésponding derivatives. The analogous sulfur-containing derivatives (thiourea
analogs) can be obtained correspondingly by the use of thiophosgene.

However, it has to be taken into account that the strength of activation by the reagents
listed is different, i.e. the subsequent reaction with the secondary spiro-amine can

proceed at different speed or else afford very different yields or by-products.
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| wo 26;0721%'7?5%;01 83

: 1.65- 1.05 (m”m 19 H) 37 386.4 F
(s, 1); 6.8Q (d, 1H); 4.30 (

e approx,ﬁ‘%‘l PR alg%rﬂé?zoowoussc
(mm approx, 11H); 1.1 (m 2H) 38

396 48 F 297.1 8.81 (s, 1H); 6.6 (d, 1H); 4.3 (m

1H); 3.3 (m 2H); 3.15 (dd, 2H); 2.29 (m -

Moreover, it might be necessary to achieve a preactivation by silylating the amine with,

2.26 (m 2H);
3
4

for example, trimethyisilyl chioride or bistrimethyisiliylacetamide or
bistriflucromethyltrimethylsilylacetamide in order that the actually activated urea
precursor can form more easily. In addition, it might be advantageous in some cases to
broceed from a free amino acid and to silylate it both on the nitrogen and on the
carboxylic acid with one of the silylating reagents mentioned or else other suitable

silytating reagents, and then to form the isocyanate.
0 0 ' 0
OOy — Oy — Oy
Z
. 74
Next, the ester is cleaved under conditions which cause a minimum level of side
reactions on the molecule, in the case of the methyl ester preferably under basic
conditions, for example with NaOH or LiOH as a base, and it is advisable to avoid base
excesses of long reaction times. In the case of a silyl protecting group, it may, though,

also be sufficient to achieve ester cleavage by aqueous treatment, possibly with

addition of a little mineral acid.’

Before the amide bond can be formed with the 3rd component, the aminonitrile, the
carboxylic acid is generally released from the salt with a mineral acidlafter the basic
cleavage. _

Subsequently, the peptide coupiing can be effected by a multitude of methods known to
those skilled in the art, as already mentioned above, if appropriate with addition of
further auxiliary reagents for increasing the coupling efficiency or suppressing
racemization.

Route 1b:

OO — OOt — OOy

The same components as described under route 1a are used. In contrast to route 1a,

however, the activation to give the urea precursor is not effected on component B, the
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1.6-1.0 (rrm approx 20H) 39 410.51 G| RAL

411. 882 1H) 446. 62 (d, 1H); | o
wozd%‘rbg#gag m_ 2(26 (;]')45 {8 m“P&‘i‘léﬁioowomsso

1.65-1.05 (mm approx. 18H); 0. 88 (t, 3H) WO
2007/ 13773870PCT/ EP2007/ 004550 Exanpl e Ml ar nass
(parent conpound) Structure M5 (ESI+) 1H NMR 40

amino &t gerl\}'a]n]ve buf’ |l_a|tIQer gl? Cgmponent A, the spiro-amine. Since it is, however,
a secondary amine, reactivities and yieids are often changed compared to route 1a.
For example, it is, though, possible to activate the spiro-amine as the chiorocarbonyl
dérivative by reaction with phosgene, triphosgene or diphosgene, and then to react the
latter with the abovementioned amino acid ester. The abovementioned amino acid can
also be used in the activated silylated form. |
The further reaction, i.e. release of the carboxylic acid and coupling with the amine
component C, is then effected as described under 1a.

Route 2a

S ddoe — /M\¢ T ¢ .
o NK/ . NK/

o - . N o] —_— OCNJOLN 0

N{N o NZ{//N NK//N
The starting material is a suitable N-terminally protécted_amino acid derivative B. This
is first coupled with the aminonitrile C; in this reaction, the known methods of peptide
bond formation can again be used. Subsequently, the N-terminal protecting group is
eliminated and the elimination product is converted to the activated urea precursor as
described under 1a. Under some circumstances, it is of particular significance here to
use the protecting groups whose detachment conditions are compatible with the
functionalities on the overall molecule B-C. This activated derivative, for example the
isocyanate, is subsequently reacted with the spiro-amine to give the inventive

compound |.

Route 2b
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8.82 (s, 1H); 6.62 (d, 1H; 4.28 (m 1H: 3.29 (m

| wozo?){??isjﬁss@ (m 2H); 1.60- 1.95 (mm approx. Z@Tﬁ;ﬁfbmowso
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Alternatively, it is also possible here, analogously to the route described under 1b first
to activate the spiro-amine A in order then to perform the reaction with component B-C

to give the urea.

Chiorosulfonylamines or inventive sulfonyiureas are prepared according to the following
scheme:

o
li

S / -
QC — N OH - N1l
o 0

— XY
p.

The synthesis of étjifonylureas is widely described. A frequently used method proceeds

=n=0

from an activation of the amines to give suifonyl chlorides by reaction with preferably
chiorosulfonic acid, and subsequent chlorination of the resulting sulfonic acid with, for
example, phosphorus pentachloride or phosphorus oxychloride, followed by the
reaction with the second amino component and a suitable base. Equally, it is also

possible to use SO3 in the first stage of the synthesis.

Moreover, it is also possible to achieve the desired conversion with sulfonyl chioride.
Preference is given to undertaking the reaction on the secondary spirc-amine unit,
followed by the reaction, for example, of the amino acid-amine, protected as the ester.
Subsequently, the ester is cleaved and reacted with the aminonitrile unit.
Alternatively, it is also possible to react the activated spiro unit with the amino acid-
amidonitrile, prepared from the N-terminally protected amino acid by coupling with the

aminonitrile unit followed by the protecting group detachment.

Bisamides are prepared starting from amino acid units according to the foliowing

scheme:
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When the spiro unit is not present as a secondary amine but rather as a carboxylic

acid, there is attachment to the amino acid via an amide bond. This can be effected in
the synthesis either first, in which case an amino acid ester is used, followed as
described above in the analogous case 1b by ester cleavage and amide coupling with
the aminonitrile unit, or, when .an amino acid-amidonitrile unit is used, as the second
coupling stage in the synthesis, in each case accompanied by appropriate protecting

group manipulations, as described above in case 2b.

Optically active carbon atoms in the inventive compounds of the formulae | and la may
gach independently be present in R or S configuration. The compounds of the formuiae
| and la may be present in the form of the pure enantiomers or pure diastereomers or in

the form of mixtures in any proportions of the enantiomers and/or diastereomers, for

~ example in the form of their racemates or enantiomeric diastereomer pairs. The present

invention thus relates to pure enantiomers and mixtures of the enantiomers, and
equally to pure diastereomers and mixtures of the diastereomers. The invention
likewise encompasses mixtures of two or of more than two stereoisomers of the
formulae | and la and likewise all possible mixing ratios of these stereoisomers in the
mixtures. In the case that the compounds of the formulae | and la are present in the
form of E or Z isomers, or cis or transisomers, or as a "spiran”, the invention relates in
each case both to the pure E and pure Z isomers, and to the pure cis or puré
transisomers, and likewise, entirely analogously, to the corresponding spiroisomers,
and also E/Z or cis/trans mixtures in any ratio. The invention likewise encompasses all

tautomeric forms of the inventive compounds of the formulae [ and la.

The compdund of the formulae | and la is, when it occurs as a mixture of diastereomers
or enantiomers or is obtained as mixiures thereof in the synthesis selected, separated
into the pure stereoisomers, either by chromatography on a chiral or achiral support

material, or, when the racemic compound of the formulae | and la is capable of salt
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optically active base or acid as an auxiliary. Suitable chiral stationary phases for thin-
layer or column chromatography separation of enantiomers are, for example, modified
silica gel supports (so-called Pirkle phases) and high molecular wéight carbohydrates
such as triacetylcellulose. For analytical purposes, gas chromatography methods on
chiral étationary phases can also be employed after appropriate derivatization known to
those skilled in the art. For enantiomer separation of the racemic carboxylic acids, an
optically active, generally commercially available base such as {-)-nicotine, (+)- and (-)-
phenyiethylamine, quinine bases, L-lysine or L- and D-arginine are used to form the
differently soluble diastereomeric salts, the less soluble component is isolated as a
solid, the more soluble diastereomer is separated from the mother liquor, and the pure
enantiomers are obtained from the diastereomeric salts thus obtained. In a manner
similar in principle, the racemic compounds of the formulae | aﬁd ta which contain a
basic group, for example an amino group, can be converted to the pure enantiomers
with optically active acids, for examplé (+)-camphor-10-sulfonic acid, D- and L-tartaric
acid, D- and L-lactic acid, and also (+)- and (-}-mandelic acid. It is also possible to
converi chiral compounds which contéin alcohol or amine funetions {o the
corresponding esters or amides with correspondingly activated or optionally N-
protected enatiomerically pure amino acids, or, conversely, to convert chiral carboxylic
acids to the arhides with carboxy-protec’ted enantiomerically pure amino acids, or to the
corresponding chiral esters with enantiomerically pure hydroxycarboxylic acids such as
lactic acid. The chirality of the amino acid or alcohol radical introduced in
enantiomerically pure form can then be utilized to separate the isomers by undertaking
a separation of the diastereomers now present by crystallization or chromatography on
suitable stationary phases, and then detaching the entrained chiral molecular moiety

again by means of suitable methods.

Furthermore, the possibility arises for some of the inventive compounds to use
diastereomerically or enantiomerically pure starting materials to prepare the skeleton
structures. This also allows different or simplified processes for purifying the end
products to be used. These starting materials have been prepared beforehand in
enantiomericalty or diasfereomerically pure form by literature processes. To this end,

for ex'ampier, it is also possible to use enzymatic processes. It is possible either to use
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those enzymatic processes which proceed enantio- or diastereoselectively in one
synthesis step, i.e. afford one compound seiectively, or else in the sense of a kinetic
enzymatic synthesis or cleavage in such a way that, for example, an enantiomer or
diastereomer already present is converted highly preferentially in the enzymatic .
reaction, for example in the sense of a selective acylation or esterification or acyi -
cleavage or ester cleavage. Reactions used successfully are, for example, acylation
reactions with \Iipases or acylase cleavages of N-acetyl compounds, or protease-
mediated esterifications in organic solvents or ester cleavages, but many other

possibilities are also conceivable.

When amino acid derivatives are used, they are frequently commercially available
already in enantiomerica[iy pure form. In the case of non-proteinogenic amino acids,
they may, however, often also be prepared from enantiomerically or diastereomerically
pure natural precursors, for example from proteinogenic amino acids or else other
natural chiral starting materials of the chiral pool, or else these precursors are obtained
in optically pure form by one of the separation methods mentioned or by use of

different types of enzymatic processes and used correspondingly in the synthesis. -

Acidic or basic products of the compound of the formulae | and la may be present in
the form of their salts or in free form. Preference is given to pharmacologicaly
acceptable salts, for example alkali metal or alkaline earth métal salts or
hydrochlorides, hydrobromides, sulfates, hemisulfates, all possible phosphates and
salts of the amino acids, natural bases or carboxylic acids. The present invention also
includes all solvates of the compounds of the general formulae | and la, such as

stoichiometric or nonstoichiometric hydrates or alcohol adducts.

The preparation of physiologically compatible salts from compounds of the formulae |
and la capable of salt formation, including their sterecisomeric forms, is effected in a
manner known per se. The acidic compounds of the formulae [ and ia form stable alkali
metal, alkaline earth metal or optionally substituted ammonium salts with basic
reagents such as hydroxides, carbonates, hydrogencarbonates, alkoxides and
ammonia, or organic basis, for example methylamine, dimethylamine, ethylamine,

trimethyl or triethylaminé, ethanolamine, diethanolamine or triethanolamine, trometamol
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or else basic amino acids, for instance lysine, ornithine or arginine‘. When the \
compounds of the formulae | and la have basic groups, itis also possible to prepare
stable acid addition salts with strong acid. For this purpose, useful acids are both
inorganic and organic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid,
hemisulfuric acid, phosphoric acid, nitric acid, methanesulfonic acid, benzenesulfonic
acid, p-toluenesulfonic acid, 4-bromobenzenesulfonic acid, cyclohexylamidosulfonic
acid, trifluoromethylsulfonic acid, 2-hydroxyethanesulfonic acid, formic acid, acetic acid,’
oxalic acid, tartaric acid, succinic acid, glycerolphosphoric acid, lactic acid, malic acid,
adipic acid, citric acid, fumaric acid, maleic acid, malonic acid, benzoic acid, sorbic
acid, gluconic acid, glucuronic acid, palmitic acid, stearic acid or trifluoroacetic acid.
Hydrates of the compounds of the formulae | and la can be prepared, for example, by
(re)crystallization from an organic-aqueous solvent mixture, for example by using such

organic solventis as dioxane, tefrahydrofuran, ethanol or methanol.

Conversely, it is also possible to prepare free acid or free base forms of the compounds
of the formulae | and ta from the corresponding salts. For exampie, a compound of the
formulae | and la can be released from its acid salt form by treatment with suitable
bases (such as ammonia solution, sodium hydroxide solution). In some special cases,
treatment with oxiranes can also bring about a release; for eXa’mpIe, hydrochlorides can
be released by freatment with methyloxirane, particularly in the case of amino acid
derivatives. Compounds of the formulae | and la which are presént in the form of their
base salt form can be converted to the free acid form by treatment with suitable acids

(citric acid, hydrochloric acid or sulfuric acid}.

- Nitrogen compounds of the formulae | and la may also be present in the form of their

N-oxides. These can be prepared by various processes which are known to those

skilled in the art. For example, a nonoxidized form of a compound of the formulae | and

a can be oxidized to the corresponding N-oxides by treatment with a suitable oxidizing

agent (trifluoroperacetic acid, permaleic acid, perbenzoic acid, peracetic acid, meta-

chloroperbenzoic acid) in suitable inert organic solvents. Alternatively, the N-oxides of

‘the compounds of the formulae | and la can also be prepared by using starting

materials or intermediates in the form of their N-oxides or preparing them as such.
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Compounds of the formulae | and la in their nonoxidized form can also be prepared
from the N-oxides of the compounds of the formuiae | and ia by freatment with reducing
reagents (such as sulfur, sulfur dioxide, triphenyiphosphine, various borohydrides,

phosphorus trichloride or —bromide and the like} in suitable inert organic solvents.

Compounds of the formulae | and la which simultaneously bear a basic and an acidic
group, for example an amino or guanidino group and a carboxyl group, may likewise be

present in the form of their zwitterions (betaines), which are likewise included within the

'scope of the present invention.

The invention likewise encompasses all salts of the compounds of the formulae i and la
which, owing to their low physiological tolerabilify, cannot be used directly in active
pharmaceutical ingredients, but, for example, are used as intermediates on the route to
the preparation of the inventive compounds, or else as starting materials for the
synthesis of the physiologically tolerable salts. The invention further encompasses
derivatives and modifications of the compounds of the formuiaé | and la, for example
prodrugs, protécted forms and other physioclogically tolerable derivatives, and equally
active or secondarily activable metabolites of the compounds of the formulae | and la.
In particular, the invention encompasses prodrugs and protected forms c')f'the
compounds of the formulae | and la which can be converted to the compounds of the
formulae | and la under physiological conditions. Suitable prodrugs of the compounds
of the formulae | and la are in particular those chemically modified derivatives whose
properties are modified in a desired manner, for example in relation to improved
solubility, bioavailability, absorption, or prolonged exposure or duration of action. The
possible prodrugs are known to those skilled in the art and widely described in the

literature.

The invention also relates to medicaments characterized by an active content of at
least one compound of the formulae | and {a and/or of a physiologically compatible salt
of the compound of the formulae | and la and/or a sterecisomeric or non-
stereoisomeric form of the compound of the formulae | and ia, together with a
pharmaceutically suitable and physioclogically compatible carrier, additive and/or other

active ingredients and auxiliaries.
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Owing to the pharmacological properties, the inventive compounds are suitable for the
prophylaxis, secondary prevention and therapy of all of those diébrders treatable by an
inhibition of the cysteine proteases, particularly of the cathepsins. They are suitable
both for acute treatment and for long-term therapy. Cathepsin inhibitors can be used in
the case of abnormally elevated bone degradation, allergies, Alzheimer's disease,
amyloidosis, ARDS, arterial thrombosis, asthma, atheromas, atherosclerosis,
autoimmune disordlers, bacterial infections, bronchiolitis, cerebral hemorrhage,
cerebrovascular ischemea, Huntington's chorea, chronic inflammations, CIPD (chronic
inflammatory demyelinizing polyradiculoneuropathy), Creutzfeldt-Jakob disease,
Crohn's disease, diabetes (particularly the juvenile form), emphysema,
encephalomyelitis, endometriosis, inflammatory respiratory disorders, inftammatory
pancreatitis, epilepsy, disorders characterized by enhanced angiogenesis, excessive
respiratory pathway elastolysis, tissue grafts, gingivitis, glomérul‘one_phritis,
glucocorticoid-induced osteoporosis, Graves' disease, Guillain-Barre syndrome,
Hashimoto's thyroiditis, hepatitis, HIV infection, Huntington's disease, hypercalcemia,
IBD, immune impairment, interstitial cystitis, bone fracture, bone loss, cancers, lupus
erythematosus, malaria, metachromic Iéukodystrophy, metastasizing osteogenesis,
metastatis, multiple sclerosis, multiple myeloma, muscular dystrophy, myasthenia
gravis, neurodegenerative disorders, neuropathic pain, ('partiqqlariy chronic neuropathic
pain; but also diabetic neuropathy, post-therapeutic neuralgia, trigeminal neuralgia,
painful diabetic polyneuropathy, post-stroke pain, pos't-amputation pain, myelopathic or
radiculopathic pain, atypical facial péin and causalgia-like syndromes), organ rejection
in transplants, osteoarthritis, osteogenesis imperfecta, osteoporosis, Paget's disease,
pancreatitis, Parkinson's disease, pemphigus vulgaris, periodontitis, plaque rupture,
Pneumocystis carinii, pneumonitis, psoriasis, restenosis, rheumatoid arthritis,
scleroderma, systemic lupus erythematosus, trauma (brain, spinal cord), tumor cell
invasion, viral infections, tooth ioss, and preferably, but not exclusively, in the following
types of cancer: breast cancer, intestinal cancer, ovarian cancer, cervical cancer, skin
cancer, brain fumor, Kaposi's sarcoma, leukemia (B- and T-cell), lung cancer, lymph

node cancer, pancreatic cancer, prostrate cancer and sarcomas.

Since many compounds of this invention are particularly inhibitors of the cysteine
cathepsins B, K and S, it is possible with preference to treat disorders in which said
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pairi, especially neuropathic pain, osteoarthritis, osteoporosis and various cancer types.
This likewise relates to various (auto)immune disorders, particularly of the rheumatoid
type, which have likewise already been listed above, and disorders characterized by
excessive elastdiysis, particularly of the COPD type, and related disorders listed above,
and also cardiovascular disorders characterized by vascular changes, such as

atherosclerosis.

The inventive medicaments can be administered extravascularly, for example
intramuscularly, subcutaneously, intraocularly, intraarticularly, intrasynovially, perorally,
orally (buccally, perlingually, sublingually), rectally, vaginally, (trans)dermally,
pulmonally (inhalatively) or nasally or intravascularly, for example intravenously,
intraarterially, or infracardially, in each case as an injection or infusion. Preference is

given to the oral administration form.

The invention also relates to a process for producing a medicament, which comprises
bringing a compound of the formulae | and la into a suitable administration form with a
pharmaceutically suitable and physiologically compatible carrier and optionaily further

suitable active ingredients, additives or auxiliaries.

Suitable solid or pharmaceutical formulation forms are, for example, granules, powders,
coated tablets, tablets, (micro)capsules, suppositories, syrups, juices, suspensions,
emulsions, drops or injéctab[e solutions, and aiso preparations with protracted active
ingredient release in whose production customary auxiliaries such as carriers,
disintegrants, binders, coatings, swelling agents, glidants or lubricants, flavorings,
sweeteners and solubilizers are used. Frequently used auxiliaries include magnesium
carbonate, titanium dioxide, lactose, mannitol and other sugars, talc; milk protein,
gelatine, starch, cellulose and derivatives thereof, animal and vegetable oils such as
fish oil, sunflower oil, groundnut oil or sesame oil, polyethylene glycol and solvents
such as sterile water and mono- or polyhydric alcohols such as glycerol.

Moreover, it is also possible, particularly in the production of suspensions, to use
compounds with quite particular, specifically established surface properties. These

include, for example, dry and wet grinding, micronization, spray drying, producticn of
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nanocrystals and similar processes, in which changing the surface properties aliows,

achieves, for example, improved uptake of the particular compound into the organism.

The pharmaceutical preparaﬁéns -are ;5?eferably produced and administered in dosage
units, each unit containing a particular dose of the inventive compound of the formulae |
and la as an active constituent. In the case of solid dosage units such as tablets,
capsules, coated tablets or suppositories, this dose may be up to about 5000 mg, but
preferably from about 50 to 1000 mg, énd, in the case of injection solutions in ampule
form, up to about 500 mg, but preferably from about 20 to 200 mg.

For the treatment of an adult patient of about 70 kg in weight, according to the activity
of the compound of the formulae | and la, daily doses of from about 2 mg to 5000 mg

of active ingredient, preferably from about 10 mg to 1000 mg, are indicated. Under

some circumstances, however, higher or lower daily doses may also be appropriate.

The daily dose can be administered either by a single dose in the form of a single
dosage unit or else a plurality of smaller dosage units, or else by multiple administration

of divided doses at particular intervals.

Inhibitors of the aforementioned type can be administered even as a monotherapy or in

combination or together with other medicaments.

End products are generally determined by mass spectfometry methods (FAB-, ESI-MS)
and "H NMR (generally, unless stated otherwise, 500 MHz in DMSO-D6); in each case,
the main peak or the two main peaks are specified. Temperatures are stated in
degrees Celsius. Abbreviations used are either explained or carrespond to the
customary conventions.

Starting materials or synthesis intermediates are either obtainable com'mercialiy or are

prepared as cited or described.

1-Oxa-8-azaspiro[4.5]decane, 2-oxa-8-azaspiro[4.5]decane, 2-oxa-7-
azaspiro[4.5]decane, 1-oxa-7-azaspiro[4.5]decane, 2-oxa-7-azaspiro[3.5]nonane and
also analogous or alkyl-substituted or —disubstituted derivatives are prepared as
described in WO01/87838.
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1 ,4~Dioxa—8—azaspi.ro[4.S]decane, 1-oxa-4,8-diazaspiro[4.5]decane, 1,5-dioxa-9-
azaspiro[5.5]Jundecane, 1-oxa-5,9-diazaspiro[5.5]undecane or similar and substituted
derivatives are prepared as in EP 0621267. The known method can likewise also be
employed successfully by heating the keto precursor (for example the protected
piperidone) with diols and a catalytic amount of p-toluenesulfonic acid on a water
separator.

3-Azaspiro[5.5]undecane is also obtainable, for eﬁ(ample, from 3-
azaspiro[5.5]undecane-2,4-dione; the same applies for similar carbocyclic spiro
compounds. The reduction can be effectéd with LiAIH,.
2-Methyl-2,8-diazaspiro[4.5}decan-1-one, differently 2-substituted derivatives,
analogous ureas and amines are described in J. Med. Chem. 47 (8), 2037-61 (2004),
or can be obtained from the products described here by further reactions, for example
reduction. Likewise described in this publication are substituted spiro-hydantoins and
lactams with inverse amide formation (i.e. 2,8-diazaspiro[4.5]decan-3-che and
derivatives), and also imides.

Many different spirocyclic indane's, indenes, tetralones and tetralins are commercially
available. |

The preparation of 6-azaspiro[2.5]octane and many further spiro compounds is
described in Bull. Soc Chim. France 10, 2572-81 (1964).

Abbreviations used:

bis(2-'methoxyethy!)aminosulfur trifluoride " BAST
tert-butyl tBu
2,2'-bis(diphenylphosphino)}-1,1'-binaphthyi Binap
bis{oxo-3-oxazolidinyl)phosphoryl chioride BOP-CI
- dibenzylideneacetone dba
dichioromethane . DCM
dicyclohexylcarbodiimide DCC
diethylphosphoryl cyanide DEPC
diisopropylethylamine DIPEA
4-dimethylaminopyridine DMAP
N,N-dimethylformamide DMF
dimethyl sulfoxide DMSO
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1,1'-bis(diphenylphosphino)ferrocene DPPF
1-(3-dimethylaminopropyl)-3-ethyicarbodiimide

hydrochloride EDCI
equivalents eq.
saturated sat.
O-(7-azabenzotriazol-1-yl}-N,N,N',N'-

tetramethyluronium hexafluorophosphate HATU
7-aza-1-hydroxybenzofriazoie HOALt
lithium diisopropylamide LDA
methanol | | MeOH
methylmagnesium chloride solution MeMgCl sol.
methyl tert-butyl ether MTBE
N-bromaosuccinimide NBS
N-chiorosuccinimide | NCS -
N-iodosuccinimide NIS
N-ethylmorpholine NEM
room temperature from 20°C to 25°C RT
broad singlet Sp
{etrahydrofuran : THF
trifluoroacetic acid TFA

O-((ethoxycarbonyl)cyanomethyleneamino)-

N,N,N',N'-tetramethyluronium tetrafluoroborate TOTU

Examples

The examples which follow were prepared analogously to the general or specific

methods specified above.

Example 1: Methyl (S)-2-benzyloxycarbonylamino-3-chlorocarbonylpropionate
Z-asp-OMe (175 g 622 mmol) was dissolved in THF (1750 ml) and admixed with 2 mi
of DMF. 86.9 g (684 mmol) of oxalyl chloride were dissolved in 200 mi of THF (slightly
exothermic), cooled back to room temperature (RT) and added dropwise to the solution
of the amino acid over 1 hour (h). After a further hour at RT, the solution was initially

sparged with nitrogen for 10 min, concentrated on a rotary evaporator at a maximum of
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H/ y N438.2 8.89 (s, 1H) 6.7 (d, 1H; 4.28 (m

; y (m overlap); (m 1H) appr ox é
WO 200)137738 (m 2H); 1.83 (" b 1.66-1.37 ?{5%‘?07’004559

9H); 1.28 (m 2H); 1.1 (m 2H) 085(2m 4H)
W)2007/ 13773873PCT/ EP2007/ 004550 Exanpl e Mol ar nass
(parent corrpound) Structure M5 (ESI+) 1H NMR 57

30°C an 003 coevaporated repgggedf'y \(vl%hstc)niuene The resulting dirty white soild was
dried to constant weight under in-house vacuum (about 1.5 mbar) and reacted further

without further purification. Yield: 186.6 g (quantitative).

Example 2: Methyl (S)-2-benzyloxycarbonylamino-4-oxopentanoate

Copper(l} bromide (60.9 g, 425 mmol, 1.2 equivalents {eq.}) was introduced into a

3 liter 4-neck flask (with dropping funnel, internal t-hefmometer, argon inlet, rubber
septa, in a cooling bath) and admixed with 250 mi of THF. A separate flask was initiaily
charged at 10°C with lithium bromide (75 g, 864 mmol, 2.4 eq.) and admixed with

470 mi of THF under argon. On completion of dissolution and recooling to RT, this
solution was transferred to the suspension of the cdpper bromide. The resuiting
colorless to slightly greenish solution was cooled to ~-80°C, and methylmagnesium
chloride (141 ml of a 3.0 M solution in THF, 423 mmol) was added within 15 min. A
thick yellowish precipitate formed and the temperature rose to RT. After cooling again
to -60°C, the solution from example 1 (prepared from 106 g of methyl (S)-2-
benzyloxycarbonylamino-3-chlorocarbonylpropionate, 353 mmol, and 360 ml of THF)
was added over about 30 min and the témperature was kept below —25°C. After the
addition had ended, the mixture was stirred for another 1 h, and solid ammonium
chloride (30 g) was added at —15°C. After a further 2 h, the mixture was filiered, the
filtrate was diluted with 400 mi of heptane and 200 m of saturated ammo_nium chioride .

solution were added. Once the mixture had been stirred at RT for 1 h, the organic

phase was removed and washed repeatedly, and the agueous phases were

reextracted with ethyl acetate. The combined organic phases were dried over sodium
sulfate, concentrated on a rotary evaporator under reduced pressure and
chromatographed on 1 kg of silica gel with 1:3 fo 1:1 ethy! acetate/heptane. After the
products had been combined and dried under reduced pressure, 83 g (84% yield) of a
white solid were obtained. 'H NMR (300 MHz, CDCl3): 7.4 (m, 5H); 5.78 (m, 1H); 5.18
(s, 2H); 4.6 (s, 1H); 3.75 (“s”, 3H); 3.3-2.9 (2dd, 2H); 2.2 (s, 3H) |

Example 3: Methyl (S)—2-behzy!oxycarbonylamino—4-—0x0heptanoate
The preparation was effected analogously toc example 2, with the difference that N-
propylmagnesium chloride (2 M in diethyl ether) was now used and a chromatographic

purification was dispensed with. instead, the resulting dark crude product was taken up
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8.89 (s, 1H); 8.1 (d, 1H); 4.18 (m 1H); 2.0 (m br,
ANEY 2 H; 1.66-1.32 (m mgy approx. 6H); 1.
Wozzﬁg?%?%ﬁ-o. 74 (m dd, apprrT?Z. 10H) - Further Q&Tﬁ@ZOO?IOMSSO
spirocyclic am nes which have been used hereinafter
for the preparation of further inventive exanples
were prepared as follows: the spirocyclic am nes

in1:1 @C&t’/g%&%rn ’ dﬁlg%gggﬁﬁ@ @]g[’%nan gpﬂ'gg ngl %ggiii\_/ated carbon

and filtotid, dm@ﬂésmd pfdﬂdiit desadtstained in 93% yleld

cl opr op 7-di azaspi ro[ 3. 5] non
HNME (G PRa eDCE) A7 ds e B §]7ﬁ3oﬁ'ﬁnéH 547 (s, 2H); 4.6 (s, 1H); 3.73

U§’3ﬂvcyckqp(pré%}§ ?&@Qﬁ %Hg ?Bf%%ﬁ@éﬁ?ﬂﬁgecaﬁ%?%H)

wer e prepared accordlng to the above- descri bed

sta f rom t
Examrﬁ%?rrrﬂ{?ﬁw%g@- Qﬁréféar@w%ﬁhéc@ﬂ%@fpgemQﬂ%e are
I a
BAST s ﬂgxb?o%% Z?‘L 'n%%? 82 %53 gggsvlg?sr ert 4a!lg char ed lipat 1 hter flask
made Qfasedmlmtimamcbgdmlm with tige ketane fmunnyekxample 2

csson e ReRo a8 ok S S P BSPHBb R yime of 1 day anc
again QMR iAhchuRERE R (¢4 3 Tt FBAST Wie added and the mixture
tert-butyl oxycar bonyl grotectln group with TFA

was stigedfugper of RIspder arfert en1Bd, sk mmetbanwcas@daﬁ and the

FESU“"’EJS%L{ (§I'? g&%ﬁ%@@gédégg ??aﬁ%\g%er?gl Sfol%gaturgte% sodlum

hydrog@yisélfﬂ@h@tﬁﬁcamtlﬁﬂ vitelet kdBgliyg the temperature below 30°C. The organic
4- et hyl ene i peridi ne-1-carboxyl ate and then

phase wagdeRiavgdh @%@O%Pvawy@ér%m%me@mm Wildr oup.
dichlorgg%éﬁgérgeu?ﬁ% Ftlse ﬁﬁg@@% P éé;ra?vh@gb & \ﬁ/gl-\&g‘kgé@tlgg "i'ngtl-s water, 1 N HCI

and satdratad i NbéCBscS]Otl@n adriexd mmtm;uxﬁﬂﬁﬂvammmj a}’mbehtr‘éfécgunder
of Cud! in 20 n of abs. diethy] eth
reducegressiirey ig i%rowa@"zwa% e ﬁﬁmet@fagﬂ)pmozaﬁw%@e? H0
heptan@l\WTBEht% Zn-|;<t ure was cool ed to 15C (bath
tenperature 6.1 m of diiodonethane (75.0 nmol),
Product fraéctibng fvesd sondiimed hodyencantatetdby evapdnptidn 2fdgr cdduced
tert-butyl 4-methyl enepiperidine-1-car boxyl ate (21.7

~ PeSSUfipl ) were 25 successively and rapidly added

Yield: ;dzg@M%% %NMR%@OMH@ &b m;s(rﬁeaqﬁ@z%aﬂuahl)ys 18 (s, 2H);
C (bath tenperature) and stirred at th

4.6 (s, ﬂbh)fp%ﬁ"&t(mf"e?)ﬁéxﬁ adpr.&H); 207 tm, BHjer this ti ms owi ng
to still inconplete conversion, another 20 nl of
diethyl ether and 6.1 m of diiodonethane were added

Exampld 5TVeg) ( 982-bEieyI@ehibyhyianiine £ Aifudeabpthrioatd0C
(bath tenmperature) for-a further 8 h. Cooling was

The prepampdap avaseitrctad icnelagausyrigrexaapsi4. trati on t hrough

H NMERROO Z okt L G Bk ARG, hin T . i e gt a7

("s”, 3H)h2m (cmrmntfr@(md ZHﬂdﬁériéﬁﬂlﬂ@E}m BrasH)e0. E;gen }?
product thus obtajned was dissolved in 100 HF
All fuﬁfaﬁfdeaam%@ thetseresad the & 4-piftuepRgefienaie qcd sleéraagwes to give the

mventn?é@né fp dp(ﬂ%ct%fye?o rc'c:)@g(x%tegin%ﬁ‘? % é/ng i n@?ﬁ% f 'Ec? eﬁ?éorrespondmg

mmﬂanoedum&depwa&anye The residue thus obtained was
10stirred with approx. 150 m of diethyl ether. The
m xture was filtered with suction and the filter
| | r. The
L G- DU i e e U e
renalned was an oil which was taken up in 200 m of
di chl or onet hane and was washed twice with sat. NaHCO3
sol ution and once with dil. HCl solution (pH = 5).
The organi ¢ phase was dried over MgSO4 and t hen
concentrat ed 15under reduced pressure. In this way,
2.8 g of tert-butyl 6-azaspiro[2.5l octane-6-
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The 6-azaspiro[2.5]octane thus obtained was converted

ventive conpounds i ch have been d Eﬁ% ‘
WO zqdr?l‘!e@n%q]es 61- 63 and 68- 70%25 Exanpl e 59: q§¢wy 07/004550

(S)-2-am no-4, 4-di fl uoropent anoate hydrochl ori de At
approx. 5C (ice bath cooling), 8.2 m of thionyl
chloride (112.6 mmol; 1.5 eq.) were added dropw se to

10 g of 2 HmBludPBAGkarhBie et 48 RLIBRT W TRAH133% HBr in

glac;al&icetlt edid and stirred fdre10 Bn. Fﬂ;lﬂbsélcﬁjéhtig £90 mi of cold dlethyi ether
-2-tertbut oxycarbonyl am.no- -difl uor opent an

were aﬁéﬁa anesthe reaslign m@ft@reawagdsf@r@dpam Coirs 3thy h%prsecmrtated

t r
product GRS RSe Tbi yiiFsudiel HRAFEN Bt s BEhBGHly Wit cola
ether att@rfrmﬂ bbs3ENY( neBtcEIeBaJndeerradmaf]dJ pﬁésgartd I‘sd:arli beahsﬁti directly in
IS tenperaturg 3 Subsequently, the
the ”eﬁrﬁﬁﬁﬁ'@ “Was con\é@r'é)rfsag‘g @%&@r reduced pressure,
f
H NMRhB@(s% éﬂgqﬁ? ﬁﬁ?‘pyé 76 (5, 30 2,83y 2H 17t 30

=amn | uoropént noate och orlbe as
a sllghtly browni sh crystalline SO|Id whi ch was cl ean

Exarnpﬁz @/Ce)thci@g#péf E?@@F@q Ctgqlﬁtgfasnatopentaho%t?é 5 g (89%of
The coﬁo%&fr@’mféwlge% L@p@@aggt@ﬁﬁﬁé@mtlﬁmgﬁy cASdRdeInd dissolved

argon, 2.0 g
in 240 (rf!;)of zixmh@r@methan@ aﬁﬂ&#@p@r{ﬂéﬁdﬂmi Hy@p ech b pydéingoc@led down

to 0°C JiBndedBRR A 353ni et Sl wih g i 2R EB0Fiagopge sotution

in toluefa‘l@P(G@Gfl Rl 463 bgs WithinAI0 er301§e¢nrm9, Fhé mikird v?a@éhr}ed at 0°C

20% phosgene solution in toluene were slo
fora f%ta'@éa tyrtbpitiie readiienrrebdiirei was sytpeledivgih opld fﬁlfrmp@;r HCl and
oo T\ ol ARt hef R ol ol whpieid HERaf LRI bipinec

orgamo/\alsastedwermwasheﬁ olitheioe amraidsdtuldted echClAIIont kieen dried over
sol v ressure,

MQSOzhaﬂﬁin'te(%f oﬁ?wew? .ﬂﬁ Hgglgg%rlfﬁnM%@ﬁ%&ﬁﬁ@&p@tmww
b d
reduced H8t T 87 22 bl br bl SMaBRndSS i hpiddEr gase). which wes

reacted{f@{rﬁ;r direbtig. (58% of theory). 20Exanple 61: Methyl
2-[ (6-azaspiro[ 2. 5] ottene-6-carbonybDam nol -4, 4-

d|f| uoropentanoate F F A solution of 0.75 g of

Exampg (%;9% @[%@Sgﬁ?r%ifgarﬁé&%b%g%gg%c%n? )ﬁm&n 3P 61muoropentan0|c

acid d| chI or oet hane vvas added under argon to a 25sol ution
of neth

252 myq @) 34nm03| af|the ﬂ@czanatﬁcﬁvgrﬁa@@‘éﬁ@% sere dissobedratd)C in 5 mi of
THF aﬂqwaémrﬂc?c‘){wﬂ&.ﬁ%@rﬂ gﬁ%arﬂﬂlr%-rﬁ% é 8% k&ﬁﬁum ﬁycﬂ)gg}q@e?rbﬁnate and

ove re"was d

209 mdl0t .87 nemotli1chs @t;c)rm‘tﬁaaf@partqsmaﬂmbamt Wheahixireadas stirred
NaHCO3, sol uti on. The organi c phase was dried over
overn t%mcmt%@wtw&&efﬁmav% S0fdas reaelinncaixtpiceyas treated directly

w2 T30 oo BTG UL 1 B R gt by

HPLC-BID Whaf Ahe Tieessppeakuctt theomhatantmgdfdle@mme:med\mn@ietely the
0,
mixture; \?{gg:aﬁg%i?cgggairoeus&y% 5:ie iute \I-qCﬁland the prgguc’t waos/:scc))ﬁated by

extraction with ethyl acetate, drying of the organic phase over sodium sulfate and

concentration under reduced pressure. Yield: 440 mg (quantitative). The crude product

was used directly in the amide coupling which follows.
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Exanpl e 62:
6 Azaspl ro[2 5] oct 6- car bonyl ) am P09
wo ngﬁ?uor opentanoic acid F F \?%@ 365.0 ng of rrer#%w# 71004550
(S)-2-[(6-azaspiro[ 2. 5] oct ane- 6- car bonypam no] - 4 4-
10 difl uoropentanoate (1.2 mml) were dissolved in a
mxture of 10.8 m of THF and 3.6 m of nethanol.

Sy ST R T R W EN M

azaspn(dlzwrtcﬁﬁﬁﬂéai-bémbxéﬁrd@ne hour and then 3.6 nl of 1
solution were added. The m xture was

The crgdm pextuchfrem axriaple &dfoed((grazasairalSaplyngsanre-Breasgonyl)amino]-

4,4- dmpggc{bf%%&gzag@p@sﬁs fed in 6 ml of 2:1 THF/DMF and admixed with

161.8 mgr(b@@ﬁldmmﬁl nD|DS43q4) di Hart]mnoplengri]caomopyHaﬂritb hydrechloride and
obt ai ned was cle or the n .
176.9 LA GO L) 00 P e ARFaso Eseapale g2poled fo 0°C and
I
adm[xé}i‘ \M(@Zgé aré% é?ﬁ%ﬁgﬁg%%&)g&%ﬁ%@ggﬁg‘%? /0. 39@ rHI'F(fS RTRAY3 eq.) of
N-ethympﬁom Sulisegmientiyytbeapixtpanezastoad &t Df@ to RT for 2 h, THF
was di%ﬁl%rgofﬁglln%erggghgcgﬁ pBerqbir@,@E%ygaqg%}é e \g{%’a ?égggd O@E}d}_@ mixture was
extractb'ﬁ‘-[)g geﬂuth h@i? dAGEedCs uee agaHLe gi/sdh%cﬂl Sl dhi. NHC!
(6-azaspiro[ 2. 5] oct ane-
solutiona%@lmnmmmwn mfdh@ ofqamz opase.amprepaisiie HPL.@ sepAption

er e P o R PO 5281l B Y38 fatr

was peRfoReedr @recliPePfRRict Rachess Wake Botbindd 3Ad fleegb-dried.
di chl or onet hane, washed with a little sat. NaHCO3

Yield: 227 wg. 3% atthessy: a Ilttle dllute HCl sol ution

BT 5 I B AL YRR e BBt U 2 171

(mm, adoet any,rlme/m}é)r 3@r7d17add|t| on of 0.05% TFA) The
product-contal ning fracti ons were conbi ned and
freeze-dried. In this way,

ExampM ’IQ(@a ésél}o Y& gé(rgilf @%&B%hg%’m&‘fﬂ%}’l) 3,3-difluorob
g [% ? oct ane-b- car boxam de was g
1.57 md)bf phmmgiarm(Q@%ebmmbess talrenph?@6 reoldldwes iviitialllg .chaaged in 5 mi

of dlch%ethé%ggnpgchoeoi io 2@%&"5 %gqg)mlxéurgcp@ %c’ﬁﬁtrozﬁ"S gjet:ane

(750 ml%g 3 Hilm(ﬂ}'%nd Jfﬁét@lg(atmmé"(ﬂ 28]I_f|)n5CQ Q'ﬁhm%i")?, 1 bq2)5wé§'hdded slowly.

64:
After 3()mmzthUWwaaﬂﬂowﬁqumneﬂmR& aftphgdylagéntmm C-MS, a
little st@r%pgm%egpgﬁgggtzﬁfr se&ﬁa ed%fnls%séeaé(s éu%ggquently the

mixturéSWBE -JRida ther R gHusRisved, ithe 2uBbudbhabe Wa'EHE(tﬂﬁﬁed with

stirred at RT for 20 mn. The resulting yello
drchlorgme@ham amsth@ann@dlqr@hasm&aamsagmvwﬁvsaﬁuwwdé@*@ps solution
(1 of benzyl magnesi um chl oride sol ution (r20O
and dried omqs)sodwm shifatet SHPSRAUEH Vil Ruxye w8, CORCE R deddy rotary
t onyl am no- 3-
evapor%Enggég? ony r%%%%%’?aﬁ”?sﬂh %@9?17. 75 nmmol) in
The mdieriad waé ré"alﬁedaarthd:déldect@(fwemlﬂ fhrthehpumﬁloatiuneameral method:
hea eg slowy to -35C and 50 ml of a sat. . A
see ex 8l uti on were added. The reaction mxture was
diluted with 400 m of dichloronethane and washed
with 100 M of a 2 MHC solution. The aqueous phase
Examp&m&ﬂ wBshed (BMamrhoxyrnemthZ@(@azb!icﬁﬂe -3-carboxylate

ST ETTE e
refluxi Z@@b P With Paranemafiehytie@n 84tk 88pardtdrafl bRYgEne.

4 "and concentrat ed under reduced pressure. Methyl
(S) 2- benzyl oxycar bonyl am no- 4-
0x0- 5- phenyl pent anoat e was obtai ned as a yell ow oil
whi ch was used in the next stage w thout further
purification.
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25Y| eld: 6.39 g (quant.)

WO zéé)é)ﬁ .}?gSS?SPCT/ EP2007/ 004%§ In a Teflon Vﬁéz%P%OO‘HOMSSO

nmet hyl (S)-2-benzyl'oxycar bonyl anm no-

phenyl pentanoate (17.7 nmol) were dissolved in 10 m

of dichl oromet hane. Under argon, 5 g of BAST (1.28

eq.) were added. The reaction m xture was stirred at

40C 5 (bath tenperature) for 20h. Another 5 g of BAST

(1.28 eq.) were added and the m xture was stirred at
Exam@leG 2 @engylf (%W@ﬁ]o?&dﬁboﬁﬁ@eﬂ%ﬁ-@-@%@zéhéﬁh@-30@§rboxylate

added dropwi se to 500 ml ‘of an ice-cool ed
The cappaind forhexaimple: £Hwastgenyedediangfoggiush @rﬂaﬁﬁnam@' described

in exa@&%m@?}gﬁ%ﬂqﬁ ﬂh&ﬁg@%ﬁ&gﬁﬂg (E,l]'ﬁ g o%@?(ﬁgﬂ \Aéa}%oxylate The

- producteht bbimsd)aat ¢ sedasigsouenghyanitgidanbh h 0 %Hsé&ﬂu'éﬁt reaction.

solution and with sat. NaC solution, dried over
MgSO4 and concentrated under reduced pressure. The

d b
CramiE B LATSH LV 0 bl LAY P
CuBr (24@46@ e’IEf& lxﬂrr:)mle‘l e, f)iyalng(Lfsr @]:9' 18 g, 3?;6 r?]mo[ I2 4 etq ) werte initially
oxyear an no- | orQ enyl pent anoa
charge \Wésw)%'beivcgpwefia%%wa d57e3"980: '§%FH%%prb§0 18l @bgolute THF
and str%‘e@ﬁatg# ft?roéCPFmrﬁ heQs ve@(agﬁ 1-0 rgév%olutl n. The ixture was
(S) pent a % mfI

-am no- 4, 4-di fT doro-5
then C(n@etlyzm -78°C, and MeMgCl solut:on 55 46 m[ 168 mmol, 1.2 eq. )Was added

e T

furtherdfs @l SQVHFlBaK/eI%Oéd@éd)Hrdﬂw;ﬁé atﬁb%[xﬁﬁétwgié 8Ghsbalchlly sfifed at
bath cooling and stirred f of diet ¥

-60°C for H&r Mike Téecertbanyrzhlonide fr@mxamglep%dnspolvaﬂen wheut 150 ml of

THF (4f'lb¢f§ %O%‘Rofg' J]% %ﬁlk%ﬂﬂ?gﬁz g@*(ggnaﬁﬁducg}\@hggﬂgd dropwise.

The reactisromipttord BLsEbahednhoetdd anthef te@né&%u?&%r 1 T}hﬁrhe workup

nor phous solid obtained after freeze-drying
was eﬁ%g@:bw wg@wtoww ﬁawuaaiadiéﬂmﬁéwdtw tthegatedure was

Ry e R T
added BRERNE nﬁ%@v@@ sfti?réd ér ﬂ‘TffbHQ FQRerPls Prgﬁ PPHL ﬁﬂg%}ew]gre

was obtained as a yellowoil. Yield:
separat%cﬂf@)th@@@@loesaﬂ]asmmadmlxed with 50 mi of 1 M HC! (green solution)

and exg%te 0 d' f l or 2 u% Tbﬁoc?[& %3?! ace@ten¥hgecr(1)tm nlgg(ti %rge?nlc phases

were w(aghe@mﬁm L ﬂiGls@iLftio%O éﬂhﬁaﬂ%ﬂ@@yﬁe@"g ah@8kRirki2d¥acl solution,
nmol ) were dissolved in 20

dried odercmmumrmmw enécbﬁrvc%dtmtd&uﬁdé}&eﬂhc@{ﬂ PRSI r@utﬁééquently
B&g and_cool ed to appr ox. ice bath). After 10
purificafion was effggted Pygm@an)i Oéﬁlhﬁawd iﬁ%@@@-‘rﬁ@a@@r@nm@w 1R

ropankUHGE RS (FOIGC N RRNSR T e 38 ABARESbRRn:

was stirre I ng
residuescumdsTtredtest pl‘E.'l}SIUI’EE educevieft: e3%.8rg .56Th of tiesdrgue t hus

' e S Wi S B p R Ea b ol el 2 ol 5.13 (o, 20

4.4 (d t
d?ﬁﬁ?sy?‘rgd:i]@lau(%%ghzz ?%o%@%r‘?a?%(%- Fl)_HenyI pent anoat e was

obt ai ned as an orange oil which was used w t hout

Example L BB A8 g aRnE S aniine acarberviple
15.52  §)th@- dcﬁxgscﬁﬁﬂﬁﬁbﬁpbgarﬁb%c’fﬁ(% ﬁfrﬁ@qp ARy ls)2pLRAdd th 4l of

I fluoro phenyl pent anoat e
dlchiorqrsyetf@n[e(@@admp(e%fvgh stiottcawih es@(mayplamoaaqeqz} ofl BAST. For

14 days, tng@ﬁ%rg%%% sYtgfeO@ ﬂgra %"'r%gﬁ]\ BH% rﬂ%?‘ @fe E%ﬁﬁ]@?ﬁigc?rayshowed that

(S)-4, 4-difluoro-2-isocyanat o-5- phenyl pent anoat e
(3.36 mol ) and 907 ng of 6- azaspiro[2.5]octane
trifluoroacetate (1.2 eq.). Chronatographic
separ atl on by prepar at [ ve HPLC (gr adi ent :
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- (9)-2- ['(6 Azaspi ro[ 2. 5] oct ane- 6- car bonyl ) am no} -4, 4-d
' phenyl-pent anoi ¢ acigd was prepared . . .
WO ZQEZP%ZZ}S% y to exanple 62, g%ﬂrti ng from 234 %TAFP%O?IOMSSO
met hyl (S)-2-[(6-
azaspiro[ 2. 51oct ane- 6- car bonyl ) am no] - 4, 4-di f| uor o- 5-
phenyl pentanoate (0.62 mmol). 5 Chromatographic

L R NI e —

soiutlcﬁrS)vag-e[dd@d&#aﬁﬁrisfeqb?a bdoletianeiiimgabsyuHchar A séition (vigorous

di fl uar o- phen¥ entanoi ¢ acid as a colorless
u

gas emvwm sredifurthesifar alz,qutrﬁp i degas Reeksipn), and the aqueous

soltehgES T pHloetd By.shakins Ories MRS Theasq p phase wes
adjustedeoyiFbBtwit] difste &Kal&m!mtﬁirQaﬁdi @&tr&ﬁ@ﬁ@aycﬁfeb@@mtﬁ DCM twice
r opanecar bon| tril

am nocycl og
more. @@g&p&pl&seﬂwg@e@m ingdl gndyyaghed wih s(aiur@t%l\ba()l solution,
dried §\79r' s'.dd Ol.g'ﬁ éla'lfg Brakd cSHcént?éi@d% r&f orm\gtﬁéf 89033 g}essure

successi vel y to tl on

The re(sﬁ;)u@wp(s&hmamgrapﬁeﬁlmwgh&lﬁ:a gel Wlth DCM/methanoI (to 0-6%
metha(r@f)g%q graé:tiﬂps g\lfgrlﬁl,ég Qtapﬂgg a %Sﬂof?ﬁ \:feé:ntggagges under

reducéd bféﬁr@t RT f ofield: '8 § n@oﬁ*é@bﬁ&%%/ﬁ%ﬁf%c&gder

reduced pressure. The Tesi due thus obtai ned
purified by preparatlve HPLC (gradi ent:

t dd tl 0. 05% TFA). .Th
RO e s SR o S et
The thmh Qaﬁd Wolnﬁféxaﬂnrplé h145(4\9ﬁg’ 16.37 mmol) was %lssolved in 30 ml of acetone

¥anocyc| opr op?{'I car banoy I2 3
and ccm[ep L@poC4and hen 1N sodium hydroxide solufion (32.74 ml, 32.74 mmol,

2 ea) PEHOGRE Ko 2BoRf 23Ph. ReTeabligh AU FAS AR AghR®
tempengfurd 28aciiornt hmiitymng by LC MS mdrcated con'ldrlletﬂ\ﬁm\&rﬁ% This was

followd iy Sakiion T8 " 611 Holwdisting-afho{ aqetony ungenmduged
pressu?'g) y gaﬁggﬁﬁ%nt%é s&vﬁ.lti@g 1to2pLFh 8 t8-83% HeSmixdiit wiBextracted twice

by shekimy wibictiofl 4ckiate c@he oBganitfpdvagk vedd waslded Gdthcgatarated NaCl

so[utio'% 8!fgg§ m%eg?‘,ggin%ﬁ I}% qgﬁ;éncaﬁ\%f%@ %3%?59%@%&'@?@?@933 under
reducéﬂ pﬂafsshFé @Hﬁ’ér@@b"ﬁoﬁﬂicﬁmﬁg chrorh?%tg%ﬁﬂé{f &[Hﬁ%l!f&%céé?%th a

his tenperature, a so ron of O
DCM/mathemjgfmm (8e6% rpgtrmnobol , 1 eq.) in 5 m of
hl oro th e and then 1.9 m of pyridine (3.2 eq.)
Y'efd'a/gf %Léﬁfgﬁ. “ﬁqe m xture was stirred at Rl for 48 h.
The reaction m xture was washed with a 1 M HC
sol ution and the aqueous phase was renoved.

Exampig éﬁeé$)—%ﬁerttmony@eihonyiphua@-zlvmhfwmnmmln agid 10

The oqfigattis BRb el 15 (B840 D 47 Fifab e A QS Ry 8% of

methafblhgid 53@@n@@ﬂ@@%Pﬁf@%r@@‘éd@@np{?ﬂidg@n%ﬂoHWeﬁected at 2 bar
reduced pressure and codistilled three tinmes nore

for 3 hwOinfy 2apishitgly smadng ebainatiomwas gateatedi Anptharnd00 mg of catalyst

| |
LN AR I P -
same zmhoeat:bf &atmsoﬁvaetétﬂm agdiheareomjalrogenatictolas | Ieﬁected overnight;

hases, were 15 concentrated under reduced pressu
only thgR s HiesganeBsoP Gosap ﬁtﬁ J A F¥Kist \iam Altorreotf Bommithe catalyst
RiA 9

and cogxﬁgﬁggpl - o\f‘g%%’aggﬂ eT esidue.was partly dissolved |n|c%5>xane/water
(40 mijyasdsssjemczotbonateq 700 mg ﬂrﬂ e @ O adnih| aﬂmwmam&emnon

argon with 1.65 g of phosphorus pentachloride (1.1

eq.) The reaction m xture thus obtained was stirred

at 100C for 18 h. After cooling, the reaction mxture

was filtered off from undissolved constituents 20 and

the filtrate was concentrated under reduced pressure.
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25Exanpl e 72: Met hyl
(S)-2-(8-azaspiro[4.5]decane-8-sul fonyl an no) -4, 4-di f
WO 20077137788t ancate F F I n &2 eaction vessel , PCOUERB007/004550
of methyl (S)-2-am no-4,4-difluoropentanoate
hydrochl oride (0.49 mol) were adm xed with 320 ng of
N, O-bis(trinmethylsilyl)- acetamde (3.2 eq.) in 3 mn
of acetonitrile. The reaction mixture was treated at

(10. 411@:&6[ Ineq.) ahd 208w\ di-vsrt-BOtyhidicari@tatey 1004 mmol, 1.14 eq.) were
8- azaspi ro[ 4. 5] decane- 8- sul f onyl chl

d .
oo e 2 oS e ab S S Pl by aigptea with
cther B PSS oL SR, S 46 802 vas
acidifieddbyte 3wath t dhEl@handteatractatbiwice ditbedhydraesetate eTha drganic phase
was wistied gitadi e etarbe o ol B ien oxbeSadim suletgsfitered off
from @ Qge@d_d:aﬁ)c an%ﬂé? fratbd by evaporation under reduced ressure

azaspir ecane 8 sul fonyl am no) - [ 'uor
Yield: cﬂﬁ&@ﬁﬁ?/eoﬂheoqbt ai ned as a 10col orl ess armrphous

H Nh@%t %g‘(‘émwg‘igs( o11P 4 A1 100, LBRL BB EPE iy 187 65,

~(S)-2-(8-Azaspi ro[ 4. 5] decane- 8- sul f onyl ami no) - 4, 4-di f
| uor opentanoic acid 00 cpl -
15(S) - 2- (8 Azaspiro[ 4. 5]decane-8-su|fony|an1no)-4,4-d

Examg[p IL{:JE @{E$f —?{gl—%p\éﬁ,& (r)ﬁ%%&ﬁ:%l[ﬁ%}ﬁéﬁ?-%ﬁhmuE)Pobutyi]

carbafriate 2- (8- azaspi ro[ 4. 5] decane8- sul fonyl am no) 4 4 di fl

uor opent anoate (0.14 muol). Yield: %
1.35g (ﬁgagwmom proghict from example 16, 810 mg (6.83 mmol 1.3 eq.) of

t-amibi o USERYRLTY SO pie PESOALARAE'® ol f 57 B Hoat

were d‘ssd}vamdn@dspémdnpaf@nﬂrd@dmmmndnmthanbmddleﬂ tce° @ 2n@ then

f HOAt 5(1. . 33 I1] of

admme%ewmﬂ BHOPRITEMES o8 o Lolc5! anlg -0 nﬁﬂcﬁg@g 43.86 mmol,

I o . .
20 ol LTINS AN 8 P 01, o o
was thbrﬂdrﬁntétiumﬂnw milaf @ CMaridexttads8d Mycdh)akmg &ithrl NdHCTIEBIution,

f hi h

satureq spglm YRpaRBPaIPo Al GO LEER Rl Rty MEC st The
organfcﬁ%’é%%\gﬂ eFiet ver SHEiURPSlIEMS érfd@orﬂi@nﬁ*aﬂ&ijby‘@@aporation under

y preparative HPLC (gradient:
reducad eeresBLtreJ Tle pevdrrct svass saufticientin cl@BnGODB%hBIFP&acﬂme

u aining fractions were conbi ned and
Y'eld f1r€8 ébgﬁ’?g%' OPh this way,

N- (1- cyanocycl opropyl) - (S)-2- (8-
azaspi ro[ 4. 51decane- 8- sul f onyl am no) - 4, 4-di f | uor opent
Example t: Nef$-cybnacyaeprapyid-(SpReamiswssd &n@ﬂw@pgnmmdal

To det;a%istﬂfaog q%‘te I(%éﬁ)rfﬂ#)h %% gorg%%éﬁd lﬁﬁl\'@/ﬁh?ﬁmﬁ;&eﬁ? gﬁo mg,

1.83 raibl) wia®Bdfrlixed with 10 ml of 1:1 TFA/DCM and stirred at RT for 30 min.
Subsequently, the mixture was concentrated by evaporation under reduced pressure
and subjécted to azeotropic distillation with dichloromethane and toluene, and solvent
re.sidues were removed urndel-' high vacuum. The product was present as the
trifluoroaceate.

Yield: 340 mg.
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1.55 (m 41-1), 1.50 (m 2H); 1.40 (t, 4H); 1.37
gl 10 (m 2H; M (ESI+): 419.1
wo ZWAF%&%SI y to the exanpl esE escri bed in det al?T{aE)PZOOWOMSSO
(exanmpl es 1-35 and 58-74), the 20 follow ng further
compounds were prepared. These further conpounds are
shown in table 1b) w th acconpanyi ng

EcamLPR Aol PR, BT SERROR O5R we

-temﬁﬁéllchirbtei:té@a(rﬁ&b:h):idl&hﬂm 75 325. 36 FF 326 9.03
8.35 (d, 1H): 1I—I);185240(m

1 mmc&g} thei?rgg amino 3:|q)d wmicgo‘\qsdbegmp -termimaliydprotagfed or is present as
the amide/ ﬁ’opeggmg)@ th%'_Broduct from example 18 after it has been released by
basic treatment) was dissolved in 10 ml of THF and cooled to 0°C. The acid chloride
from example 10 (1 mmol dissolved in 5 ml of cold THF) was then added slowly in two
portions over 60 min. Subsequently, the mixture was stirred further overnight. The
reaction mixture was added to 50 ml of dichloromethane, washed with water and

saturated NaHCO3 solution, dried over sodium sulfate and concentrated by a rotary

evaporation. The resulting oily product was subsequently in each case purified directly
by HPLC (RP-18, acetonitrile-water), and product fractions were freeze-dried. The

yieid_s in this process of urea formation were from about 10 to 50% of theory).

Example 20: Benzy! (S)-5-ox0-4-(2-0x0-3-phenylpropyl)oxazolidine-3-carboxylate
Analogously to example 13, benzyl (8)-5-oxo-4-(2-oxo-3-phenylpropyl)oxazolidine-3-
carboxylate was prepared starting from benzyl (S)<4-chlorocarbonylmethyl-5-oxo-
oxazolidine-3-carboxylate (5.00 g, 16.8 mmol) and 15 ml of a 20% benzylmagnesium
chloride solution (20.2 mmol, 1.2 eq) in THF. The product was obtained as a,yellow oil..
Yield: 5.0 g, 84% of theory.

Example 21: Benzyl (S)-4-(2,2-difluoro-3-phenylpropyl)-5-oxooxazolidine-3-carboxylate
Analogously to example 14, benzyl (S)-4-(2,2-difluoro-3-phenylpropyl}-5-oxo-
oxazolidine-3-carboxylate was prepared starting from benzyl (S)-5-ox0-4-(2-0x0-3-
phenylpropyljoxazolidine-3-carboxylate (5.00 g, 14.2 mmol) and BAST (12.5 g,

56.60 mmol, 4 eq.). After chromatography on si!rica gel (dichloromethane/methanol),
pure benzyl (§)}-4-(2,2-difluoro-3-phenylpropyl)-5-oxooxazolidine-3-carboxylate was

obtained in the form of a yeliow oil.

“Yield: 1.2 g, 23% of theory

Example 22; (S)-2-Benzyloxycarbonylamino-4,4-difluoro-5-phenylpentanocic acid
Analogously to example 15, (S)-2-benzyloxycarbonylamino-4,4-difluoro-5-
phenylpentanoic acid was prepared starting from benzyl (S)-4-(2,2-difluoro-3-
phenylpropyl)-5-oxooxazolidine-3-carboxylate (1.2 g, 3.20 mmol). The product was
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76 412.48 ..---NNOHF F zNz O A 413.1 8.85 (s,

" wo 2%@53?;%7@2%1; e 430 (medt) 3. 20'3-401_(?56f)r'§P_2007/oo4550

1.80 (m 4H); "1.62 (t, 3H);
6H); 1.20 (s, 6H); 1.10 (m 2H) 77 382.46 op F F

obtained in the form of a yellow oil which was used directly for the subsequent

" reactions.

Yield: 1.02 g, 88% of theory.

Example 23: Methyl (S)-2-benzyloxycarbonylamino-4,4-difluoro-5-phenylpentanoate
Trimethylsilyl chloride (0.61 g, 5.61 mmol, 2 eq) was added dropwise to a solution of
(S)-2-benzyloxycarbonylamino-4,4-difluoro-5-phenylpentanoic acid (1.02 g, 2.861 mmol)
in 40 ml of methanol. After the addition had ended, the mixture was stirred at RT for

- 3 h. The solvent was removed under reduced pressure and the residue was used crude

in the reaction which followed.
Yield: 1.0 g, 94% of theory.

Example 24: Methyl (S)-2-amino-4,4-diflucro-5-phenylpentanoate

In a three-neck flask, methyl (S)-2-benzyloxycarbonylamino-4 ,4-difiuoro-5-phenyl-
pentancate (1.0 g, 2.65 mmol) was dissolved in 25 mi of methaﬁo[. After repeated
evacuation and sparging with argon, 350 mg of Pd/C (10%) were added. After
degassing and sparging with argon again, the argon atmosphere was replaced by
hydrogen (balloon with Hy gas). The mixture was stirred at RT for 3 h. Owing to
incomplete conversion, a further 350 mg of catalyst were added and the mixture was

hydrogenated at RT for a further 5 h. On completion of conversion, the reaction mixture

was filtered. The mixture was washed with 20 ml of methanol and the filtrate was

concentrated by evaporation under reduced pressure. A waxy residue was obtained
which, as well as the desired product, also confained smaller amounts of the
monodefluorinated and didefluorinated product. This residue was used without further
purification for the further reaction. '

Yield: 530 mg, 82% of theory.

Example 25: Methyl (S)-4,4-difluoro-2-isocyanato-5-phenylipentanocate

Under argon, methyl (S)-2-amino-4,4-difluoro-5-phenylpentanoate (400 mg, 1.64 mmol)
was dissolved in 20 mi of dichloromethane. At RT, pyridine (520 mg, 4 eq.) was added
dropwise and the resulting solution was stirred for 15 minutes. The mixture was then
cooled to 0°C and admixed with 20% phosgene solution in foluene (2.16 mi, 4.1 mmol,

2.5 eq.). The mixture was stirred at RT for 30 minutes and then the solvent was
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O NHO 383.1 8.87.(s,1H); 6.28 (d, 1H); 4.30 (m

- -3.38 (m 2H): 3.08-(m 2H); 2. 20-2. |
WOZ%’;’”?? -1. 68 Em 5E)|); T 38515, (H)m 12 H); ﬁé{ﬁ%qomwsso

2H) 78 432.47 O HF F 433.3 8.90 (s, 1H); 7.29 (m
- 3H); 7.20 (m 1H); 6.80 (d, 1H); 5.00 (s, 2H); 4.35
(m 1H); 4.00 (m 2H); 3.05 (m 2H); 2.30 (m 2H);

remov%pﬁu%d%ﬂ%&@?d @'ﬁfs'%&t Z@@%B(twe \Q{aé nl)d:smed w:t?.olb il of toluene

twice more. The crude product thus obtained was used for the reacfions which followed

without further purification.
Yield: 425 mg, 96% of theory

Example 26: Methyl (S)-2-[(8-azaspiro[4.5]decane-8-carbonyl)amino}-4,4-difluoro-5-
phenylpentanoate _

Methyl (S)-4,4-difluoro-2-isocyanato-5-phenylpentanoate (425 mg, 1.58 mmol) were
dissolved in 25 ml of dichloromethane. 8-Azaspiro[4.5]decane (220 mg, 1.58 mmaol,

1 eq.) and DIPEA (269 i, 204 mg, 1.58 mmol, 1 eq.) were added to this solution which
was stirred at RT overnigh‘t. The solvent was removed under reduced pressure and the
residue was purified by preparative HPLC (gradient: acetonitrile/water and addition of
0.05% TFA). The product-containing fractions were combined and freed from the
solvent under reduced pressure. '

Yield: 245 mg, 38% of theory.

Example 27: (S)-2-[(8-Azaspiro[4.5]decane-8- carbony!)amlno] -4,4-difluoro-5-phenyl-
pentanoic acid '

Methyl (S )-2-[(8-azaspiro[4.5]decane—8—'carbony!)amino]—4,4—difluoro-5~
phenylpentanoate (240 mg, 0.59 mmol) was dissolved in a mixture of 15 ml of THF and
5 ml of methanol. A solution of 42 mg of LiOH (1.76 mmol, 3 eq.)in 5 ml of water was
added and the mixture was stirred at RT for 3 h. After the reaction had ended, the
reaction mixture was acidified to pH=3 by adding a 2 M HCI solution. The organic
solvent was removed under reduced pressure and the remaining aqueous phase was .
extracted with ethyl acetate. Subsequently, the organic phase was washed another
three times with water and once with saturated NaCl solution, dried over MgSQO,4 and
freed from the solvent under reduced pressure. The product was obtained in the form
of a yellow solid which was used in the reaction which followed without further
purification.

Yield: 192 mg, 82% of theory.

Example 28: N-[(_S)—1—(1-Clyanocyclopropylcarbamoyl)—3,3~difluo.ro—4-pheny[butyl]-8-

azaspiro[4.5]decane-8-carboxamide
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HF O F 431.1 8.90 (s, 1H); 7.31 (m 1H); 7.05- 7.20
&m 3H%; 6.40 (d, 1H); 4.38 (m 1H); 3.30-3,45 (m
WO 200%/13278® (t, 2H); 2.15-2.468m 4H); 1.90 OWEHEP2007/004550
1.60-1.80 (m 6H); 1.50 (d, 2H); 1.10 (d, 2H WO
2007/ 13773885PCT/ EP2007/ 004550 Exanpl e Ml ar mnass
(parent conpound) Structure M5 (ESi+) 11-1 NWR 80

384.43 o H
DIPEA (331 l, 252 mg, 1.95 mmol, 4 eq.), HATU (185 mg, 0.49 mmol, 1 eq.) and

- 1-aminocyclopropanecarbonitrile hydrochloride (58 mg, 0.49 mmol, 1 eq.) were added

successively to a solution of the (S)-2-[(8-azaspiro[4.5]decane-8-carbonyl)amino]-4,4-
diﬂudfd-S-phenylpentanoic acid obtained as a crude product (192 mg, 0.49 mmol) in
10 ml of DMF. The reaction mixture was stirred at RT overnight and, the next day,
concentrated under reduced pressure. The residue thus obtained was purified by
preparative HPLC (gradient: acetonitrile/water and addition of 0.05% TFA). The title .
compound was obtained in the form of a-colorless crystalline material.

Yield: 34 mg, 15% of th'eory. - )

'H NMR: 8.83 (s, TH); 7.48-7.15 (m, SH); 6.62 (s, 1H}); 4.39 (m, 1H); 3.30-3.15 (m, B8H);
2.39 (m, 1H); 2.22 (m, 1H); 1.65-1.05 (mm, about 16H); MS (ESI"): 459.2

~Example 29: tert-Butyl 9-cyclopropyl-3,9-diazaspiro[5.5]undecane-3-carboxylate

tert-Butyl 3,9-diazaspiro[5.5]undécané-B-carboxyiate (250 mg, 0.98 mmol} were
dissolved in 10 ml of absolute methanol. 3 g of molecular sieves (3 A, which had been
dried beforehand under high vacuum) were added to this solution. Under argon, glacial
acetic acid (0.55 ml, 10 eq.), [(1-ethoxycyclopropyloxy]trimethylsilane (0.69 mi, 3.5 eq.)
and 4.4 ml of a 1 M NaCNBHjz solution in THF (4.4 mmol, 4.5 eq.) were then added

' successively. After stirring at RT for 20 minutes, the mixture was heated to 60°C and

stirred at this temperature for about 15 h. The reaction mixture was filtered and the
filirate was concentrated under reduced pressure. The residue was taken up in
dichloromethane, washed successively with 1 M NaOH solution and NaCl solution, and
dried over MgSO,. After the solvent had been removed under reduced pressure, the
product was obtained as a colorless oil. ' '

Yield: 318 mg (quant.)

Example 30: 3-Cyclopropyl-3,9-diazaspiro[5.5]undecane

The tert-butyl 8-cyclopropyi-3,9-diazaspiro[5.5]undecane-3-carboxylate obtained as a
crude product (318 mgq, 0.98 mmol) was dissolved in 6 ml of dichioromethane and
admixed with 1 mi of a 4 M HCI solution in dioxane (4 mmol, 4 eq.) with ice bath
cooling. The mixture was stirred at RT for about 16 h. The solvent was evaporated
under reduced pressure. The résidue was taken up in 20 ml of water and lyophilized.

Thus, 3-cyclopropyl-3,9-diazaspiro[5.5]undecane hydrochioride was obtained as a
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.40 (m 4H); 1.38-1. (m 11H);
81 400. 43 OFFH

crude product in the form of a colorless amorphous material which was clean enough
for further reactions.

Yield: 252 mg, quantitative. _

The piperidine derivative thus obtained was converted to the end products, which are

Iisted in table 1a and 1b, as in the above-described examples.

Example 31: tert-Butyl 9-butyl-3,9-diazaspiro]5.5]undecane-3-carboxylate

tert-Butyl 3,9-diazaspiro[5.5]'uhdecane-S—carboxylaté (150 mg, 0.59 mmol) was
dissolved in 10 mi of absolute dichloromethane and admixed with butyraldehyde (52 pl,
1 eq.). With ice bath cooling, 17 pl of glacial acetic acid (0.5 eq.) and sodium
triacetoxyborohydride (137 mg, 1.1 eq.) were added. The mixture was stirred at RT for
16 h. Owing to iric'ompleté reaétion, butyraldehyde (52 ul, 1 eq.), glacial acetic acid

(17 p, 0.5 eqi).and sodium triacetoxyborohydride (137 mg, 1.1 eq.) were again added.

After stirring at RT for a further 4 h, a litle water was added and the reaction mixture
was washed with saturated NH4CI solution. The organic phase was dried over MgSQy,
and freed from the solvent under reduced pressure. The product was obtained as a
colortess oil.

Yield: 211 mg (quant.}

Example 32: 3-Butyl-3,9-diazaspirof5.5Jundecane

The tert-butyl 9-butyl-3,9-diazaspiro[5.5]Jundecane-3-carboxylate obtained as a crude
product (183 mg, 0.59 mimol} was dissolved in 4 ml of dichloromethane and admixed
with 0.6 ml of a 4 M HCI solution in dioxane (2.4 mmol, 4 eq.) with ice bath cooling. The
mixture was stirred at RT for about 16 h. The solvent was removed under reduced ‘
pressure. The residue was taken up in 20 ml of water and lyophilized. Thus, 3-butyl-
3,9-diazaspiro[5.5]undecane hydrochloride was obtained as a crude product in the form
of a colorless amorphous material which was clean enough for further reactions. Yield:
176 mg, quantitative.

The piperidine derivative thus obtained was converted to the end products, which are

listed in table 1a and 1b, as in the above-described exampies.

Example 33: 1,4-Dioxaspiro[4.5]decane-8-carboxylic acid
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0 A zN 401.2 9.05 (s, 1H); 6.69 (d, 1H); 6.60 (d,

1H), 3.86 (s, s4H): 3.48 (m 1H)g
WO 266?({13717 Em 2;)'); 380 Em 6§H); T 5.1 68 ( 1k CL{EP2007/004550

1.45-1. 55 (m 4H); 1.38 (m 21-1); 1.10 (dd, 2H)
82 444.53 FFI/N _

3.0 g (14 mmol) of the ethyl ester precursor, ethyl 1,4-dioxaspiro[4.5]decane-8-
carpoxylate, were dissoived in 5 mi of methanol and admixed at RT slowty with 28 mi
(2 eq.) of 1 M LiOH solution. The mixture was stirred overnight; HPLC-MS indicated
complete reaction. Methanol was distilled off under .reduced pressure and the residue
was acidified cautiously with 1 mi of HCI such th.at no acid excess was present. The
mixture was extracted with ethyl-acetate, and th‘e ethyl acetate phase was dried over

sodium sulfate and then concentrated by evaporation under reduced pressure. Yield:
2.25 g, 86% of theory.

Example 34: tert-Butyl [(S)-1 -(1-cyanocyclopropylcarbamoyi)-3-methylbutyljcarbamate
5 g of Boc-(S)-Leu-OH {21.6 mmol), 3.3 g of 1-aminocyclopropanecarbonitrile
hydrochloride (28.1 mmol, 1.3 eq.) and 3.8 g of HOBt (28.1 mmol, 1.3 eq.) were
suspended in 60 ml of dichloromethane and admixed at 0°C successively with 5.4 g of
EDCI (28.1 mmol, 1.3 eq.) and 7.15 ml of NEM (6.5 g, 56.2 mmol, 2.6 eq.). The mixture
was stirred at 0°C to RT overnight, extracted by shaking under acidic (1 M HCI
solution), basic (saturated NaHCO; solution) and neutral (saturated NaCl solution)
conditions, and dried over sodium sulfate, and the solvent was distilied off under
reduced pressure, The mixture wés then chromatographed on silica gel in ethyl
acetate’heptane. Yield: 3.62 g, 57% of theory.

"H NMR: 8.82 (s, 1H); 6.92 (d, 1H) 3.86 (m, 1H); 1.55 (m, 1H}; 1.47 (m, 2H); 1. 36(
9H); 1.09 (m, 2H); 0.86 (dd, 6H); MS (ESI™): 296.3 .

Example 35: N-[(S)-1-(1-cyanocyclopropylcarbamoyl)-3-methylbutyl]-1,4-
dioxaspiro[4.5]decane-8-carboxamide

The product from example 34, tert-butyl [(S)-1-(1-cyanocyclopropylcarbamoyl)-3-
methylbutyljcarbamate, (1.1 g, 3.72 mmol) was admixed with 20 ml of 1:1
TFA/dichloromethane and stirred at RT for 30 min. Subsequently, the mixture was
concentrated by evaporation under reduced pressure and taken up again in
dichloromethane and toluene, and solvent and TFA residues were removed under
reduced pressure. The resulting N-terminally protected product was reacted further
directly. 283 mg (1.5 mmol) thereof were admixed at 0°C with 136 mg of HOAt (1 mmol,
0.67 eq.), 195 mg of 1,4-dioxaspirof4.5]decane-8-carboxylic acid from example 33
(1 mmol, 0.67 eq.), 268 mg of EDCI (1.4 mmol, 0.93 eq.) and 0.32 mi of NEM
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A 445.4 8.81 (s, 1H); 7.50 (t,1H); 7.05- 7.29 (m |

| i (t, 1H):; 4.35 (m - 3'90-4. 10
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1.85-2.05 (in; 2H); 1.39-1.75 (m 11H); 1.10 (d, 2H)

83 409.48 o F F
(2.5 mmol) in 2.5 ml of THF and 0.25 ml of DMF, and the mixture was stirred at 0°C to
RT overnight. Subseguently, the soivent was distilled off under reduced préssure, and
the residue was taken up in ethyl acetate and extracted by shaking with saturated
sodium hydrogencarbonate solution and saturated NaCl solution. Drying over sodium
sulfate and evaporating-off the solvent were followed by purification using RP-HPLC

(gradient: acetonitrile/water and addition of 0.05% TFA). The product fractions were

combined and freeze-dried. Yield: 25 mg (without mixed fractions), corresponds to 7%

of theory. 'H NMR: 8.81 (s, 1H); 7.84 (d, 1H); 4.20 (m, 1H); 3.83 (s, 4H); 2.22 (m, 1H);

'1.75-0.8 (3m, about 13 H; 1.05 (m, 2H); 0.82 (dd, 6H); MS (ESI"): 364.2 .

The examples listed in table 1a were prepared in a manner analogous to that described

above. Table 1a shows the examples with accompanying characterization:

Table 1a:

Molar mass MS

_ ’ _
Example (parent Structure (ESI) H NMR

compound)

o . 8.82 (s, 1H); 6.62 (d, 1H):
Py o 33| 428(m, 1H);3.29(m, |

36 382.46 N T 4H), 2.26 (m, 2H); 1.65-
>_<. 1.05 (mm, 19 H)

8.83 (s, 1); 6.80 (d, 1H);

| o F 4.30 (m, 1H); 3.6 (m, 1H);
o FH 3.4 (m, approx, 4 H); 2.25
37 5804 Q?CAH Nzg 3871 | "(m, approx, 4H); 1.7-1.4
' 0 {(mm, approx, 11H); 1.1
{m, 2H)

8.81 (s, 1H); 6.6 (d, 1H);
o 4.3 (m, 1H); 3.3 (m, 2H);
38 396.48 - NJI\ FR %97.1| 3.15 (dd, 2H); 2.29 (m,
2{ 2H); 1.6-1.0 {mm, approx.
20H)

CHIRAL

8.82 (s, 1H); 6.62 (d, 1H);

F 4.28 (m, 1H); 3.29 (m,

39 410.51 S L et 4115 4H) 2.26 (m, 2H); 1.82
Q L A/ (m, 2H); 1.65-1.05 (mm,

approx. 18H); 0.88 (i, 3H)




410.3 Furmarate: 8.90 (s, 1H): 6.60 (s, (dH) H§350(d |
g 1H): 3.58 (d 3. 48 2

wo 262{?’@%3*}'73235 o 2H)15 (in, (1H) 78;') 50-1.68 (m W%’%%OT’OO“SG
(d, 2H) 1, 1o (d, 2H); 0.40 (d, 2H): 0.28 (d 2H) 84

409.48 o VN-....,y- NHF Fo 410.3 1H: 6.60
(s, 2H); 4. 30 (m 1H) Fumarate: 8.85 (s, 1H) 6. 68
(d 15- 3 50 (4305 (s, 4H)y 225 (m—2H);
1.%’{1%“‘&%; 1.52-1. 65 m 7TW 1.48 ¢ P2H): 1. “’IS%
I':'xarmo!eZH)'( Brei (d, 2H); pICUg  2H) (ESIM) NM
compound)

8.82 (s, 1H): 6.62 (d, 1H);
. 4.28 (m, 1H); 3.29 (m,
40 424 54 S "N _2"4256 | 4H); 2.26 (m, 2H); 1.60-

A i 1.05 (mm, approx. 20H); .
0.88 (t, 3H)

9 (s, 1H); 7.58 (d, 2H);
6.93 (d, 2H); 6.82 (d, 1H);
4.31 8m, 1H); 3.92 (m,

o 1§ 2H); 3.77 (m, 2H); 3.76 (s,

41 503.55 \@5@ L TB042 | Tl 92 (o 211 2.30
| (m, 2H); 2.07 (m, 2H):
1.69-1.4 (2m, 9HY; 1.1 (m,

2H)
] 8.94 (s, 1H): 8.88 (s, 1H); |
. | 74 (t, 2H): 6.87 (d, 1H);
" Y 6.7 (m, 3H); 4.6 (s, 2H);
42 474.51 " v~ S [4753 | 4.39 (m, 1H); 3.96 (m,
\ o 2H); 2.6-2.2 (m, br,
NNV approx, 6H); 1.6 {(m, br,

approx, 7H); 1.11 (m, 2H)

8.88 (s, 1H); 7.57 (s, 1H},
:ﬁw/ 6.72 (d, 1H); 4.28 (m, 1H):
. ROk 3.85 (m, 2H); 3.2 (t, 2H):
43 | 397.43 ok, & < | 398.4 | 2.88 (m, 2H); 2.3 (m, 2H);
(QQ 1.82 {m, 2H); 1.65-1.4 (m,
e br, 7H); 1.29 (m, 2H); 1,1

(m, 2H)

8.88 (s, 1H); 8.72 (d, 1H);
" P 4.28 (m, 1H); 3.85 (m,
i N 2H); 3.28 {t, 2H); 2.88 {m,

44 411.46 0 © 412.5 | 2H); 2.7 (s, 3H); 2.3 (m,
(Nlc 2H); 1.92 (m, 2H); 1.85-"

/ © _ 1.4 {m, br, 7H); 1.29 (m,

2H); 1.1 (m, 2H)

3.3 (m, 4H); 2.3 (m, 2H);
1.73-1.42 (3m, OH); 1.1
(m, 2H); 0.88 (s, 6H)

o 8.85 (s, 1H); 6.75 (d, 1HY;

J§ 4 4 4.29 (m, 1H); 3.6 (s, 1H, -

NT N 5 : ;

45 497 5 O\Q N 429 5 overl, water); 3.46 (s, 4H);
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6.72 (d,

mass
onpound) Structure (ESI4) 11-iN
g % NN H FF 412. Z[}/BFumar at e: N%éﬁ
1H),

6. 50( s,

2H): 4.28 (

Molar mass
(parent

8.90
m 1H);

Ef'%(}_071004550

compound)

Structure

MS
(ESI) |

- THNMR

46 430.5

QO

431.2

8.89 (s, 1H); 7.15 (m, 4H);
6.74 (d, 1H); 4.34 (m, 1H);
3.98 (dd, 2H); 2.9 (m, 4H);
2.3 (m, 2H); 2.0 (m, 2H);
1.65 (m, 5H); 1.45 (m,
4H); 1.1 (m, 2H)

47

4124

N
4134

8.88 (s, 1H); 8.51 (s, 1H);
6.8 (d, 1H); 4.3 (m, 1H);
3.1 (m, 2H); 2.8-2.1 (m,
br, approx. 6H); 1.6 {m, br,
approx. 5H); 1.24; 1.11
(2m, 4H)

48

368.43

369.3

8.88 (s, 1H); 6.24 (d, 1H);
4.3 (m, 1H); 3.3 (m, 2H);
3.1 (dd, 2H); 2.3 {(m, 1H);
1.75-0.9 (mm, 15H); 1.1

- (m, 2H)

49

487.55

488.5

8.88 (s, 1H); 7.4-7.15 (3m,
5H): 6.74 (d, 1H); 4.39 (s,
2HY; 4.3 (m, 1H); 3.9 (dd,
2H); 3.18 (m, 2H); 2.9 (dt,
2H): 2.3 (m, 2H); 1.7-1.3

(3m, 6H); 1.1 (m, 1H)

50

491.52

J NA
\Q_QO YK | 4025
M

8.89 (s, 1H); 7.68 (m, 2H);
7.20 (m, 2H); 6.78 (d, 1H);
4.31 8m, 1H); 3.92 (m,
2HY, 3.77 (m, 2H); 2.92
(m, 2H); 2.30 (m, 2H);
2.07 (m, 2H); 1.7-1.4 (2m
9H): 1.1 (m, 2H)

21 .

400.43

401.3

8.82 (s, 1H); 6.72(d, 1H);
4.28 (m, 1H); 3.83 (m,

4H); 3.3 (m, approx. 4H,

water overlap); 2.28 (

m!
2HY, 1.75-1.4 (3m, approx
11H); 1.1 {m, 2H)




3.10-3.50 (m 8H); 2.65 (m 2H); 225(m 2H)
WOZdb @371.7@ (m 7H); 1.45(d, 1.38(qg, 2H);
75 0.87 (t, 3H N- 7?@ 86 439.51 Al\'i;?\lﬁh:‘l-jal:owomwso
o VNI\I?NN H o 440.3 TFA salt: 9.02 (sb, 1H); 8.88 (s,
1H); 6.75 (d, 1H); 4.30 (m 1H); 3.40-3.90 (m 6H);
288325(m6|—|) 215235(m3|—|) 162(t 3H) ;
I AH I 10(d2H 090105 (17 —2H);
rma
ExanrlpleC g%plr@nt% Structure (ENéS;*) "HNMR
compound}
. 8.86 (s, 1H); 7.31 (s, 5H);
i 6.8 (d, 1H); 4.30 (m, 1H);
o ! 4.0 {m, 2H); 3.9 (m, 2H);
3.4 (m, approx. 5H,
52 476.53 . WC;N/% o 4114 overtap water) 3.05 (m.
©/£/o 1H); 2.28 (m, 2H); 2.0 (m,
2H); 1.7-1.3 (2m, approx.
7H); 1.1 (m, 2H)
o H 8.26 (s, 1H); 5.83 (s, 1H);
53 372.51 N)l\ _ 'NK\\“ 373.2 | 3.26 (m, approx, 5H); 1.9-
s L 1.0 (mm, approx. 25 H)
8.83 (s, 1H); 6.20 (m, 1H);
. o - 3.9, 3.8 (2t, 1H); 3.28 (m,
54 386.54 N)LN HK%*BSTQ 4H): 1.75-0.8 (mm,
d} " approx. 27H)
‘_ 0 8.86 (s, 1H); 6.68 (d, TH); |
BT PO AT
' 8] . m| ; - m: ;
55 453.29 r& 4543 1.81 (m, 2H); 1.65-1.4 (m,
| 11H); 1.3 (m, 4H); 1.1 (m,
2H); 0.9 (t, 3H)
- 8.89 (s, 1H); 6.7 (d, 1H),
o 4.28 (m, 1H); 3.32 (m
N)]\ H P ap[prc;x.288[-g ENatel}'”i )
overlap); 2. m, 1H);
56 437.26 o K 4382 | S 185 ¢
2H); 1.66-1.37 (m, 2m,
if 9H); 1.28 {m, 2H); 1.1 (m,
2H); 0.85 (2m, 4H)




87 439.51 Ao F F 440.3 TFA salt: 8.90 (s, - 870

- Wo 2@@@;13%?%_2: 82 E?n m)g S8 1;')H) 3'23253(3,&%!9200#004550

2.03 (t, 2H): 1.62 (t, 3H); 1.50 (d, 2H):1.10 (d,
2H); 0.90 (d, 2H); 0.80 (d, 2H) 88 451.52 FFoNHA
0 452.3 8.85 (s, 1H: 6.72 (d, 1 H; 4.30 (m 1H);

C - NE

AHlosThest ] S L6z (1 3 B Lgs (m 5 oL 10
2 y . S, , 1 ta ] m 1
Example(m (BRyento, 45 (d, 21truaduireo (d, 2H) (Esr "H NMR

compound)

8.89 (s, 1H); 8.1 (d, 1H);
_ o : : 4.18 (m, 1H); 2.0 (m, br,
302.4 | approx. 5H}); 1.66-1.32 (m
o
57 303.41 WLE (ES") | mm, approx. 6H); 1.07 {m,
: HN Sy 2H); 0.94-0.74 (m, dd,
| ' K\ approx..10H)
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Further spirocyclic amines which have been used hereinafter for the preparation pf_
further inventive examples were prepared as follows: the spirocyclic amines - 7-cyclo-
propyi-é,T-diazaspir0[3.5]4nohahe, 7—propy§-2,7-diazaspiro[3.S]honane, 2-cyclopropy!-
2,8-diazaspiro[4.5]decane, 2-cyclopropyl-2,7-diazaspiro[3.5}nonane, 2-propyl-2,7-
diazaspiro[3.5]nonane, 9-cyclopropyl-1-oxa-4,9-diazaspiro[5.5]undecane and 4-cyclo-
propyl-1-oxa-4,9-diazaspiro[5.5]undecane were prepared according to the above-
described examples 29-32 starting from the tert;butyloxycarbonyl-protected precursors
which are commercially available.. '
2-Cyclopropylmethyl-2,8-diazaspirc[4.5]decan-3-one was obtained by alkyiating tert-
butyl 3-oxo-2,8-diazaspirof4.5]decane-8-carboxylate (commercially available) with
cyclopropyimethyl bromide and subsequerit elimination of the tert-butyloxycarbonyl
protecting group with TFA. 8-Azaspiro[2.5]octane can be prepared according to the
literature (Bull. Soc Chim. France 10, 2572-81 (1964)) or else as described below by
cyclopropanating tert-butyl 4- methy.erepipendlne 1-carboxylate and then detaching the

- tert-butyloxycarbonyl protecting group.

Example 58: 6-Azaspiro[2.5]octane

(o

in a baked-out dry flask under protective gas (argon}, a mixture of 9.90 g of zinc dust
{151 mmol) and 1.50 g of CuCl (15.15 mmol) in 20 ml of abs. diethyl ether was stirred
at 50°C (bath temperature) for approx. 100 min. The mixture was cooled to 15°C (bath
temperature). 6.1 ml of diliodomethane (75.0 mmol), 7.8 ml of abs. dimethoxyethane

and finally 4.27 g of tert-butyl 4-methylenepiperidine-1-carboxylate (21.7 mmol) were

- successively and rapidly added dropwise. The reaction mixture was heated gradually to
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30

89 444.53 t F | JNF N 445.1 8.45 (s, 1H); 7.10-7.28

5. 90 (d 1M 4.384m 1H): 3.30- 3.2,;}%# NAEE
Wo 2%1£'}?3!§0 2 15- 2.40 (m 2H): ‘1. 75- 3. 4Y o §007/004550
1.38-1.52 (m 4H); 1.15 (m 2H); 0.90 (t, 3H)

50°C (bath temperature) and stirred at this temperature for approx. 20 h. After this time,
owing to still incompiete conversion, another 20 mi of diethyl ether and 6.1 ml of
dilodomethane were added with cooling. The reaction mixiure was heated fo 50°C
(bath temperature) for a further 8 h. Cooling was foliowed by dilution with THF and
filtration through Celite. The filtrate was admixed with 4.3 g of p-toluenesuifonic acid
and a few drops of water, and then concentrated under reduced pressure. The crude
product thus obtained was dissolved in 100 ml of THF and admixed with 7.09 g of Boc
anhydride (1.5 eq.) and 5.5 ml of DIPEA (1.5 eq.). The mixture was stirred at RT for
48 h and then concentrated under reduced p-ressUre. The residue thus obtained was

stirred with approx. 150 mi of diethyl ether. The mixture was filtered with suction and

- the filter residue was washed thoroughly with diethyl ether. The filirate thus obtained

was concentrated. What remained was an oil which was taken up in 200 mi of
dichloromethane and was washed twice with sat. NaHCO, solution and once with dil.
HCI solution (pH = 5). The organic phase was dried over MgSO4 and then concentrated
under reduced pressure. In this way, 2.8 g of tert-butyl 6-azaspiro[2.5]octane-6-
carboxylate were obtained as a light-colored oil. This oil was dissolved in & mi of
dichloromethane and admixed with a mixture of 10 ml of TFA and 0.5 ml of water. After
stirring at RT for 48 h, the reaction solution was concentrated under reduced pressure
and codistilied with foluene three times more. In this way, 6-azaspiro[2.5]octane was
obtained as a TFA salt in the form of a brown ©il which was clean enough for further
reactions.

Yield: 1.50 g (31% of theory) MS (ESI"): 112.

The 6-azaspiro[2.5]octane thus obtained was converted to the inventive compounds

which have been described in examples 61-63 and 68-70.

Example 59: Methyl (S)-2-amino-4,4-difluoropentanoate hydrochioride
0.0
u el
F
e NH,
At approx. 5°C (icé bath cooling), 8.2 ml of thionyl chioride (112.6 mmol; 1.5 eq.) were
added dropwise to 100 mi of methanol (p.a.) under argon. The mixture was allowed to

come 1o RT within 30 min and stirred for a further 30 min. 19.0 g of (S5)-2-tert-

butoxycarbonylamino-4 4-difiucropentanoic acid (75.0 mmol) were added in portions to
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4.30 (m

this reaction mixture. The reaction mixture was stirred at RT for 2 h. Thereafter, the

. reaction mixture was warmed to 35°C (internal temperature) and stirred at this

temperature for another 3 h. Subsequently, the mixture was concentrated under
reduced pressure, which afforded methyl (S)-2-amino-4,4-difiucropentanoate
hydrochioride as a slightly brownish crystalline solid which was clean enough for further
reactions. Yield: 13.5 g (89% of theory).

Example 60: Methyl (S)-4,4-difluoro~-2-isocyanatopentanoate
Fo F

o="x Ol

N
O

Under argon, 2.0 g of methyl (S)-2-amino-4,4-difluoropentanoate hydrochloride

(9.8 mmol) were dissolved in 80 ml of dichloromethane, admixed with 3.2 ml of pyridine
(4 eq.) and cooled to approx. 5°C (ice bath). After 10 min, 8.7 ml (1.3 eq.) of a 20%
phosgene solution in toluene were slowly added dropwise. The resulting suspension
was stirred with ice bath cooling for 3 h and then concentrated under reduced pressure.
The residue thus obtained was taken up in toluene and filtered. After the solvent had
been removed under reduced pressure, methyl (S)-4,4-difluoro-2-isocyanatopentanoate
was obtained as a brown oil which was used in the subsequent reaction without further
purification. Yield: 1.1 g (58% of theory).

Example 61: Methyl (_S)—2—'[(6—aza_spiro{2.5]6““6tane—6—carbonyl)amino]—4,4-

difluoropentanoate

F F
0
Ly
0

A solution of 0.75 g of 6-azaspiro[2.5]octane trifluoroacetate (3.30 mmol, 1 eq.) and
0.75 ml of DIPEA (1.3 eq.) in 6 m} of dichloroethane was added under argon to a
solution of 0.65 g of methyl (S)4,4-diflucro-2-isocyanatopentanoate (3.36 mmol) in
4 mi of dichloroethane. The reaction mixture was stirred at RT overnight. The mixture

was diluted with 10 ml of dichloromethane and washed with saturated NaHCO3

solution. The organic phase was dried over MgSQ, and then concentrated under
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o H .1H); 3.90 (m 2H);377(m 2H) 90 531.61

o) 2@)77%63(?387 3 (s, 3H; 2.90 (”‘7§ - 25 mﬁbﬁﬁzoommsso

1.85 (m 1 65 (4,
1. 40- 50(m 6H) ; 1.10(m "2H): 0.90 (t, 3H)

reduced pressure. The residue thus obtained was purified by preparative HPLC
(gradient: acefonitrile/water and addition of 0.05% TFA. The produci-containing
fractions were combined and freeze-dried.

Yield: 200 mg , 20% of theory MS (ESI'): 305.

Example 62: (S)-2-[(6-Azaspiro[2.5]octane-6-carbonyl)amino]-4,4-diflucropentanoic

acid

F F
J\ OH
N” N
H
ione
365.0 mg of methyl (8)-2-[(6-azaspiro[2.5]Joctane-6-carbonyl}amino]-4,4-
difluoropentanoate (1.2 mmol) were dissolved in a mixture of 10.8 ml of THF and 3.6 ml
of methanol. 3.6 ml of an aqueous 1 M LiOH solution (3 eq.) were added to this-
solution. The mixture was stirred at 45°C (bath temperature) for one hour and then

3.6 ml of 1 M HClI solution were added. The mixture was concenirated under reduced

pressure and codistilled with DMF twice more. The (S)-2-[(6-azaspiro[2.5]Joctane-6-

“carbonyl)amino]-4,4-difluoropentanoic acid thus obtained was clean enough for the

next reaction. - Yield: 400 mg (quant.)

Example 63: N-[(S)-1-(1-cyanocyclopropylcarbamoyl}-3,3-difluorobutyl]-

6-azaspiro[2.5]octane-6-carboxamide

*ﬁ?{“ ‘

142.3 mg of 1-aminocyclopropanecarbonitriie hydrochioride (1.2 mmol, 1.0 eq.),

163.3 mg of HOAL (1.0 eq.), 0.61 ml of DIPEA (3 eq.) and 456 mg of HATU (1.0 eq.)
were added successively to a solution of 348.0 mg of (S)-2-[(6-azaspiro]2.5]octane-6-
carbonyl)amino}-4,4-difluoropentanoic acid (1.2 mmol) in 5 ml of DMF. The reaction
mix{ure was stirred at RT for 24 h and then concentrated under reduced pressure. The
residue was taken up in 10 mi of dichloromethane, washed with a little sat. NaHCO;
solution and then a little dilute HCI solution (pH=>5), and dried over Mg8Qy,. The residue
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FF 885(3 1H); 6.82 (d, 2H); 6.70 (d, 1H);

7} 2(@72@;7%8 4.30 (m 91 57"‘% 62 $ H 518, Zﬁbyr-:f;)oommsso

325 3.55 (m 3.10 (s, 2H)
H) 80 (m 4H): 1.35-1.55 (m 8H), 1.10
0

(d OH) ; 09’(,3H) FF

thus obtained was purified by preparative HPLC (gradient: acetonitrile/water and
addition of 0.05% TFA). The product-containing fractions were combined and freeze-
dried. in this way, N-[{(S)}1-(1-cyanocyclopropylcarbamoyl}-3, 3-difluorobutyl]-
6-azaspiro[2.5]octane-6-carboxamide was obtained as a colorless amorphous solld
Yield: 200 mg , 47% of theory. M8 (ESI"): 355.1.

TH,NMR: 8.85 (s, 1H); 6.68 (d, 1H); 4.30 (m, 1H}); 3.30-3.40 (m, 4H); 2.30 (m, 2H}); 1.60
(t, 3H); 1.50 (m, 2H); 1.25 (m, 4H); 1.10 (m, 2H); 0.30 (s, 4H) .

Example 64: Methyl (S)-2-benzyloxycarbonylamino-4-oxo-5-phenylpentanoate

In a baked-out, argon-purged flask, 3.7 g of lithium bromide (2.4 eq.} and 4.38 g

(1.2 eq) of CuBr-Me,S were dissolved in 55 ml of abs. THF and stirred at RT for

20 min. The resulting yellow solution was cooled to -70°C and admixed with 16.2 mi
(1.2 eq.) of benzylmagnesium chloride soiution (20% in THF). After a further 20 min at
-70°C, a solution of 5.32 g of methyl (S)-2- benzyloxycarbonylamlno -3-
chiorocarbonylpropionoate (example 1) (17.75 mmol) in 15 ml of THF was added. After
2 h, the mixture was heated slowly to -35°C and 50 ml of a sat. NH4Cl solution were
added. The reaction mixture was diluted with 400 ml of dichloromethane and washed
with 100 mi 'df a 2 M HCI solution. The agueous phase was washed twice more with

50 ml of dichloromethane. The combined organic phases were washed successively
with 2 M HCI solution, sat. NaHCO; solution and sat. NaCl solution, dried over MgSO4
and concentrated under reduced pressure. Methyl (S)-2-benzyloxycarbonylamino-4-
oxo-5-phenylpentanoate was obtained as a yellow oil which was used in the next stage
without further purification.

Yield: 6.39 g (quant.)

Example 65: Methyl (S)-2-benzyloxycarbonylamino-4,4-diflucro-5-phenylpentanoate
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TFA salt: 9.80 (sb, 1H); 8.90 (s, 0 11- O 6. 75

4.30 (m 1H) 97 (m 2H); E'F
WO Zgﬁgl‘lj‘b’?gsﬁw 54 VN NH 436.%3.15-3.30 (m 4 %PEB"WOM%“ k

(m 1H);

fn a Teflon vessel, 6.3 g of methy! (S)-2-benzyloxycarbonylamino-4-oxo-5-
phenyipentanoate (17.7 mmol) were dissolved in 10 ml of dichloromethane. Under
argon, 5 g of BAST (1.28 eq.) were added. The reaction mixture was stirred at 40°C
(bath temperature) for 20 h. Another 5 g of BAST (1.28 eq.) were added and the
mixture was stirred at 40°C for a further 20 h. The reaction mixture was added dropwise
to 500 ml of an ice-cooled NaHCOj3 solution and diluted with 200 ml of .
dichloromethane. The phases were separated and the aqueous phase was washed
twice with 100 ml of dichloromethane. The combined organic phases were washed with
a 1 M HCI solution and with sat. NaCl solution, dried over MgSO,4 and concentrated
under reduced pressure. The residue (dark brown oil) was punﬂed by flash
chromatography on silica gel with a heptane/ethyl acetate mixture. Methyl {S)-2-
benzyloxycarbonylamino-4,4-difluoro-5-phenylpentanoate was obtained as a yeliow

waxy substance.

Yield: 3.03 g (45% of theory).

Example 66: Methyi (8)-2-amino-4,4-difluoro-5-phenylpentanoate

FF

H,N ™~
o

3.0 g of methyl (S)-2-benzyIOxycarbonylamino-4,4~diﬂuoro—S-pheny[pentanoate

(8.0 mmol) were admixed with 8.0 mi (5 eq.} of a 30% HBr solution in glacial acetic acid
with ice bath cooling and stirred for 3 h. 100 m! of diethyl ether were added and the
resulting precipitate was filtered off with suction. The crude product thus obtained was
purified by preparative HPLC (gradient: acetonitrile/water and addition of 0.05% TFA).
The amorphous solid obtained after freeze-drying was taken up in dichioromethane and
washed with sat. NaHCO; solution. The organic phasé was dried over MgSOy and
concentrated under reduced pressure. Thus, methyl (S)-2-amino-4,4-difiuoro-5-phenyl-

pentanoate was obtained as a yeliow oil.
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| NVO (ES-) 2.15-2.30 (m 2H); 1.75-1.86(m  2H);

4H: 1.45 (d, 2Hy; 5g N 1. 40 (Bh2h; -
WOZ%@?@?’?Z‘T’BJP); 0.80  (t, 3%; 0.80 (d, 4H) FeTiEb2007/004550

Yield: 817 mg (42% of theory)

Example 67: Methyl (8)4,4-difluoro~2-isocyanato~5-.pheny!pentanoate

817 mg of methyl (S)-2-amino-4,4-difluoro-5-phenylpentanoate (3.36 mmol) were
dissolved in 20 ml of dichioromethane, admixed with 1.08 mi of pyridine (4 eq.) and
cooled to approx. 5°C (ice bath). After 10 min, 2.3 ml (1.3 eq.) of a 20% phosgene
solution in toluene were added dropwise. The resulting suspension was stirred with ice
bath cooling for 4 h and then concentrated under reduced pressure. The residue thus
obtained was taken up in toluene and filtered. After the solvent had been removed
under reduced pressure, methyi (S)-4,4-difluoro-2-isocyanato-5-phenylpentanoate was
obtained as an orange oil which was used without further purification in the subsequent

reaction. Yield: 943 mg (quant.)}

Example 68: Methyl (S)-2-[(6-azaspiro[2.5]octane-6-carbonyl)amino}-4,4-difiuoro-5-

phenylpentanoate

Methyl (S)-2-[(6-azaspiro}2.5]octane-6-carbonyl)amino]-4,4-difiuoro-5-
phenylpentanoate was prepared analogously to example 61, starting from 904 mg of
methyl (5)4.4-difluoro-2-isocyanato-5-phenylpentanoate (3.36 mmol) and 907 mg of 6-
azaspirof2.5]octane trifluoroacetate (1.2 eq.). Chromatographic separation by
preparative HPLC (gradient: acetonitrile/water and addition of 0.05% TFA) gave methyl
(S)-2—[(6—azaspiro[2.5]octane-6-carbonyi)amino]~4,4—diﬂuoro—S-phenylpentanoate as a
yeliow oil. Yield: 234 mg (18% of theory)

Example 69: (S)-2-[(6-Azaspiro[2.5]octane-6-carbonyl)amino}-4,4-difluoro-5-

phenylpentanoic acid
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TFA salt: 9.45 (sb, 1H); 8.90 (s, F F 1H: 6.72

31 1 52-3.70 (m 2
wo 26&556&?34% (m (gls 4?)1 56 | H%Qsz 3 4H)( 3. ogb (T} 2007/004550
2.95(m 1H); 2.25 (m 2H); 2.00 (m 1H); |b-

(S)-2-{(6-Azaspiro[2.5]octane-6-carbonylyaminoc]-4,4-diflucro-5-phenylpentanoic acid

- was prepared analogously to example 62, starting from 234 mg of'methy[ (S)-2-[(6-

azaspiro[2.5]octane-6-carbonyl)aminoj-4,4-difluoro-5-phenylpentanocate (0.62 mmol).
Chromatographic separation by preparative HPLC (gradient; acetonitrile/water and
addition of 0.05% TFA) gave (S)-2-[(6-azaspiro[2.5]octane-6-carbonyl)amino]-4,4-
difluoro-5-phenylpentanoic acid as a colorless amorphous solid.

Yield: 41 mg (18% of theory).

Example 70: N-[(S}-1-(1-cyanocyciopropylcarbamoyl)-3, 3-difiuoro-4-phenylbutyl]-6-
azaspiro{2.5]octane-6-carboxamide
F F
I a2
0
13.3 mg of 1-aminocyclopropanecarbonitrile hydrochioride (1.0 eq.), 15.2 mg of HOAt
(1.0 eq.), 57 ul of DIPEA (3 eq.) and 42.5 mg of HATU (1.0 eq.) were added
successively to a solution of 41.0 mg of (S)-2-[(6-azaspiro[2.5]octane-6- -
carbonyl)amino}-4,4-difluoro-5-phenyipentanoic acid (0.11 mmol) in 5 mi of DMF. The
reaction mixture was stirred at RT for 4 h and then concentrated under reduced
pressure. The residue thus obtained was purified by preparative HPLC (gradient:
acetonitrile/water and addition of 0.05% TFA). The productncbntaining fractions were
combined and freeze-dried. In this way, N-[(S)-1-(1-cyanocyclopropyicarbamoyl)-3,3-
difiuoro-4-phenylbutyl}-6-azaspiro[2.5]octane-6-carboxamide was obtained as a
colorless amorphous solid.
Yield: 30 mg, 62% of theory.
*H NMR: 8.85 (s, 1H), 7.22-7.40 (m, 5H); 6.68 (d, 1H); 4.40 (m, 1H); 3.20-3.40 {m, 6H);
2.15-2.40 (m, 2H}; 1.48 (d, 2H); 1.25 (t, 4H);1.10 (d, 2H); 0.30 (s, 4H);
MS (ESI"): 431.3.
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Example 71: 8-Azaspirof4.5]decane-8-sulfonyi chioride

QP

S
[ :N’ G-

1.0 g of 8- azasplro[4 oldecane (7.2 mmol) were dissolved in 25 ml of dlchloromethane
After addition of 1.5 ml of triethylamine (1.5 eq.), the mixture was cooled to 0°C. At this
temperature, a solution of 0.48 mi of chorosulfonic acid (7.2 mmol, 1 eq.) in 5 mi of
dichloromethane and then 1.9 ml of pyridine (3.2 eq.)'were added. The mixture was
stirred at RT for 48 h. The reaction mixture was washed with a 1 M HCI solution and the
aqueous phase was removed. Thereafter, the organic phase was shaken with an
Na>COj; solution. The aqueous phase thus obtained was then washed three times more
with a little diethyl ether. The aqueous phase was concentrated under reduced
pressure and codistilled three times more with 20 ml of toluene each time. The residue
was taken up in water and lyophilized. The coloriess residue thus obtained was treated
three times with 10 ml each time of ethanol. The combined alcoholic phases were
concentrated under reduced pressure and codistilled twice more with toluene. The
residue thus obtained (1.58 g of 8—azaspiro[4.5]decane-_8—suIfonic acid sodium salt) was
suspended in 30 mi of toluene and admixed under érgon with 1.65 g of phosphorus
pentachioride (1.1 eq.) The reaction mixture thus obtained was stirred at-100°C for

18 h. After cooling, the reaction mixture was filtered off from undissolved constituents
and the filtrate was concentrated under reduced pressure. in this way,
8-azaspiro[4.5]decane-8-sulfonyl chloride was obtained as a colorless oil which was
used in the next reaction without further purification.

Yield: 520 mg (30% of theory). |

Example 72: Methyl (S)-2-(8-azaspiro[4.5]decane-8-sulfonylamino)-4,4-difluoro-

pentanoaie

FF
AP
) N/S\N O\
:: H
e}
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1H): 6.70 (d, 1H); 4.30 (m 1H): 947%? 5364 3
8H) - 2. 90 .
Wo 2@9?/@3?7&9 (m 8H); (m 5% 1 : 4E}’:?;§P%9071004559

ES-) 2.20-2.30 (m 2H); 8 (m
(sb 2H); 1.35-1.49 (m 1.29 (sb, 2H); 1.10
(d, 2 H; '

In a reaction vessel, 100 mg of methyl (S)~,2—amin_o~4,4-diﬂuorobentanoate
hydrochloride (0.49 mmol) were admixed with 320 mg of N,O-bis(trimethylsily!)-
acetamide (3.2 eq.) in 3 ml of acetonitrile. The reaction mixture was treated at 100°C in
a microwave for 30 min. 128 mg of 8-azaspiro[4.5]decane-8-sulfonyl chioride (1.1 eq.),
dissolved in 2.5 ml of acetonitrile, were then added and the resulting reaction mixture
was treated at 100°C in a microwave for a further 2.5 h. The reactibn mixture was
concentrated under reduced pressure and the resulting residue was purified by
preparative HPLC (gradient: acetonitrile/water and addition of 0.05% TFA). Methyl (S)-
2-(8-azaspirof4.5]decane-8-sulfonylamino)-4,4-difluoropentanoate was obtained as a
colorless amorphous material. |

Yield: 75 mg, (41% of theory) MS (ESI*): 389.

Example 73: (S)-2-(8—Azaspiro[4.5]decane—8—sulfonylamino)—4,4—difluor0pentanoic acid

\\//
:: / ~N

(S)—2-(8~Azaspiro[4.5]decane—8—suIfonylamino)-4,4-diﬂuoropentanoic acid was prepared
analogously to example 62 starting from 50 mg of methyl (S)-2-(8-azaspiro[4.5]decane- 7
8-sulfonylamino)-4,4-difluoropentanoate (0.14 mmol).

Yield: 30 mg (62% of theory)
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437.54 F o NNHO F H'N 438.2 TFA salt: 8.90 (s,
1H); 8.68 (sb, 1H); 6.65.(d, 1H; 4.29 (m 1H); 3.70
(d, 1H); 3.65 (dd, 2H); 3.55 (d, 1H); 3.30-3.45 (m

Exam&l@'{"éﬁ: -:ﬁl_-ﬁz—cglg%oé,i%pr%p?ﬂ?-(é f—E’-(Bla@ésplzrbﬂllz.S]%\e%gne—8-su[fony!amino)-

4 ,4-difiuoropentamide

e

12.0 mg of 1-aminocyclopropanecarbonitrile hydrochloride (1.2 q.), 13.8 mg of HOAt
(1.2 eq.), 33 ul of N—ethylmbrpho!ine (3 eq.) and 19.5 mg of EDCI (1.2 eq.) were added
successively to a solution of 30.0 mg of (S)-2-(8-azaspiro{4.5]decane-8-sulfonylamino)-
4 4-difluoropentanoic acid (0.08 mmol) in 2 mi of THF and 1 mi of dichloromethane.
The reaction mixture was stirred at RT for 4 h and then concentrated under reduced
pressure. The residue thus obtained was purified by preparative HPLC (gradient:
acetonitrile/water and addition of 0.05% TFA). The product-containing fractions were
cdmbined and freeze-dried. In this way, N-(1-cyanocyclopropyl)-(S)-2-(8-
azaspiro[4.5]decane-8-sulfonytamino)-4,4-difluoropentamide was obtained as a
coloriess amorphous material.

Yield: 20 mg, 56% of theory.

"H NMR: 9.1 (s, 1H); 7.85 (d, 1H); 3.85 (m, 1H); 3.00 (m, 4H); 2.15 (m, 2H); 1.65 (t,

" 3H); 1.55 (m, 4H), 1.50 (m, 2H); 1.40 (t, 4H); 1.37 (m, 4H); 1.10 (m, 2H);

MS (ESI"): 419.1 .

Analogously to the examples described in detail above (exampies 1-35 and 58-74), the

foliowing further compounds were prepared.

These further compounds are shown in table 1b) with accompanying characterization:



(m 2H); 2.05 (m 2H); 1.73-1.89 (m 4H); 1.50 (d,

- ; m 2H); 1.10 (ddg2H); 0.90 (M SHjp-

WO z‘f"i"'%ﬁfé) M2 43055 B Y4za. s (Esf%c%ﬂﬁﬁ%m/qmsso
salt: 9.01 (sb, 1H); 8.90 (s, 1H); 6.62 (d, 1H; 4.29
(m 1H); 3.50-3.68 (m 4H); 3.25-3.40 (m 2H); 3.00
(m 2H); 2.87 (q, 2H); 2.10-2.38 (m 2H); 2.02 (m

Table f5): 1.80 (m 4H); 1.65 (m 2H); 1.50 (d, 2H); 1.40
fm 2H); 1.10 (d, 2H):; 0.90 (t, 6H)

Molar .
Example | Mass Structure MS (ESI) 'H NMR
{parent
compound)
FF 9.03 (s, 1H); 8.35 (d, 1H); 4.49

(m, 1H); 1.85-2.40 (m, 9H);

75 325.36 o V| PP | 1621 3HY 1.50 (d, 2 1.10
Difk” - Nj 5/ (d, 2H); 0.75-0.95 (m, 2H)
H

O
FF
o 8.85 (s, 1H); 6.70 (d, 1H); 4.30
H N (m, 1H); 3.20-3.40 (m, 4H); 2.25
76 412.48 J\N 7| 413.1 (m, 2H): 1.80 (m, 4H): 1.62 (t,
O H 3H}; 1.45 (m, 6H); 1.20 (s, 6H);
O ©1.10 (m, 2H)
| FF
| 8.87(s,1H); 6.28 (d, 1H); 4.30
0 (m, 1H); 3.22-3.38 (m, 2H); 3.08
77 382.46 JL Ho NI 3831 (m, 2H); 2.20-2.38 (m, 2H);
NN '\X 1.55-1.68 (m, 5H); 1.30-1.52 (m,
Hol | 12 H); 1.10 (d, 2H)
| FF

8.90 (s, 1H); 7.29 (m, 3H); 7.20

JOL H N (m, 1H); 6.80 (d, 1H); 5.00 (s,

Z 2H); 4.35 (m, 1H); 4.00 (m, 2H);
8 43247 N NK 43331305 (m, 2H); 2.30 (m, 2H): 1.80
0 (m, 2H); 1.65 (t, 3H); 1.58 (m,

| 2H); 1.50 (d, 2H); 1.10 (d, 2H)

F F -

o 8.90 (s, 1H); 7.31 (m, 1H); 7.05-

‘ 1 i 7.20 (m, 3H): 6.40 (d, 1H). 4.38

W (m, 1H); 3.30-3,45 (m, 4H); 2.80

79 430.50 Hol Z( 43111 (4 2H); 2.15-2.40 (m, 4H): 1.90

(m, 1H): 1.60-1.80 (m, 6H); 1.50
(d, 2H); 1.10 (d, 2H)
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'H NMR

80

compound)

384.43

385.3

8.85 (s,1 H); 6.35 (d, 1H); 4.30
(m, 1H); 3.90 (t, 2H): 3.50 (g,
2H); 3.30-3.40 (m, 2H); 2.20-

2.40 (m, 4H); 1.38-1.65 (m,
11H); 1.10 (d, 2H)

81

400.43

401.2

9.05 (s, 1H); 6.69 (d, 1H): 6.60
(d, 1H); 4.32 (m, 1H), 3.86 (s,
4H); 3.48 (m, 1H); 2.05-2.32 (m,
2H): 1.72 (m, 2H): 1.58-1.68 (m,
5H); 1.45-1.55 (m, 4H); 1.38 (m,
2H); 1.10 (dd, 2H)

82

444.53

445 4

8.81 (s, 1H); 7.50 (t,1H); 7.05-
7.29 (m, 3H); 6.60 (t, TH); 4.35
(m,1 H); 3.90-4.10 (m, 2H);
2.72-2.90 (m, 2H); 2.70 (s, 2H);
2.19-2.35 (m, 2H); 1.85-2.05 (m; |~
2H); 1.39-1.75 (m, 11H); 1.10

(d, 2H)

83

409.48

410.3

Fumarate: 8.90 (s, 1H); 6.60 (s,
2H); 6.50 (d, 1H); 4.25 (m, 1H);
3.58 (d, 2H); 3.48 (d, 2H); 2.25-
2.55 (m, 6H); 2.15 (m, 1H);
1.50-1.68 (m, 7 H); 1.45 (d, 2H);
1.10 (d, 2H); 0.40 (d, 2H); 0.28
{(d, 2H)

84

409.48

410.3

Fumarate: 8.85 (s, 1H); 6.68 (d,
1H), 6.60 (s, 2H); 4.30 (m, 1H);
3.15-3.50 (m, 4H); 3.05 (s, 4H);
2.25 (m, 2H); 1.95 (m, 1H);
1.52-1.65 (m, 7H); 1.48 (m, 2H);
1.10 (m, 2H); 0.34 (d, 2H); 0.25
(d, 2H)




~ 2H); 3.89 (m 2H); 3.15-3.42 (m 6H); 3.09 (m 1H); -
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~ 7150 1.10 (dd, 2H); 0.80 (d, 4H) 99
487. 60 ZNN/NNOHFFAII "..7 488.2 TFA salt:
9.80 (sb, 1H); 8.90 (s, 1H); 7.23-7.42 (m 5H); 6.75
(d 1H) 438(m1|—|) 3.92 (m 2H); 3.82 (m 2H);

1 (mo6H) T 3 11T (t72H 7 12.35 (m| 1H 7 2. 15
]60175(m 4H); 1.39-1.46 (m|4 H); 1.10
Exampie ( dc{paren 0.90 (t,SBuhture MS (ESI) H NMR

compound)

Fumarate: 8.90 (s, 1H); 6.72 (d,

| 1 Jf;“ N 1H), 6.50 (s, 2H); 4.28 (m, 1H);

‘ N 3.10-3.50 (m, 8H); 2.65 (m, 2H);

N N 1 1 3 3

85 411.50 | H K 4124 1595 (m, 2H); 1.53-1.65 (m. 7H); |
1.45 (d, 2H); 1.38 (q, 2H); 1.10

/\/N (m, 2H); 0.87 (t, 3H)

F-F , TFA salt: 9.02 (sp, 1H); 8.88 (s,

1H); 6.75 (d, 1H); 4.30 (m, 1H);

86 439.51 440.3 6H); 2.15-2.35 (m, 3H); 1.62 (t,

3H); 1.35-1.48 (m, 4H); 1.10 (d,

2H); 0.80-1.05 (m, 2H); 0.78 (m
2H)

H%N 3.40-3.90 (m, 6H); 2.88-3.25 (m,
TFA salt: 8.90 (s, 1H); 8.70 (sp,

: Nj)g\-l
ped

8.85 (s, 1H); 6.72 (d, 1 H); 4.30

(m, 1H); 3.40 (m, 4H); 3.25 (m,

4H); 3.05 (d, 2H); 2.25 (m, 2H);

2.15 (s, 2H); 1.62 (t, 3 H); 1.45

(m, 5HY; 1.10 (m, 2H); 0.45 (d,
2H); 0.20 (d, 2H)

452.3

FF -
1H); 6.82 (d, 1H): 4.32 (m, 1H)
y | 3.35-3.70 (m, 8H); 3.15-3.33 (m,
2| 4403 | 4H), 2.95 (m, 1H); 2.25 (m, 2H);
N 2.03 (t, 2H); 1.62 (t, 3H): 1.50
~ (d, 2H); 1.10 (d, 2H); 0.90 (d,
F
o

O
O |
2H); 0.80 (d, 2H)
O
88 451.52 % N

N

VA 8.45 (s, 1H); 7.10-7.28 (m, 4H);

ig\?{\/h} 5.90 (d, 1H); 4.38 (m, 1H); 3.30-

N_F 3.60 (m, 4H): 2.90 (t, 2H); 2.15-

89 444.53 N K 4451 15 40 (m, 2H); 1.75-2.10 (m, 6H);

1.38-1.52 (m, 4H); 1.15 (m, 2H}),
O 0.90 (1, 3H)
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Molar
mass
(parent
compound)

Structure

MS (ESI)

H NMR

90

531.61

232.2

8.88 (s, 1H); 7.58 (d, 2H); 6.95
(d, 2H); 6.77 (d, 1H); 4.30 (m,
1H); 3.90 (m, 2H); 3.77 (m, 2H);
3.73 (s, 3H); 2.90 (m, 2H); 2.25
(m, 2H); 2.10 (t, 2H): 1.85 (m,
2H); 1.65 (q, 2H); 1.40-1.50 (m,
6H); 1.10 (m, 2H); 0.90 (t, 3H)

91

517.62

518.2

8.85 (s, 1H); 6.82 (d, 2H): 6.70
(d, 1H); 6.55 (d, 2H) 4.30 (m,
1H): 3.68 (s, 3H); 3.25-3.55 (m,
B6H); 3.10 (s, 2H); 2.25 (m,
2H);1.80 (m, 4H); 1.35-1.55 (m,
8H), 1.10 (d, 2H); 0.90 (t, 3H)

92

437 .54

436.3
(ES)

TFA salt: 9.80 (s, 1H); 8.90 (s,
1H); 6.75 (d, 1H); 4.30 (m, 1H);
3.97 (m, 2H); 3.90 (m, 2H);
3.15-3.30 {m, 4H); 3.10 (m, 1H);
2.15-2.30 (m, 2H); 1.75-1.86 (m,
2H); 1.70 (s, 4H); 1.45 (d, 2H);
1.40 (m, 2H); 1.10 (d, 2H); 0.89
(t, 3H); 0.80 (d, 4H)

93

451.56

452.3

TFA salt: 9.45 (sp, 1H); 8.90 (s,

1H); 6.72 (d, 1H); 4.31 {m, 1H);

3.52-3.70 (m, 2H); 3.20-3.40 (m,

4H); 3.05 (m, 1H); 2.95 {m, 1H);
2.25 {m, 2H); 2.00 (m, 1H});

1.72-1.88 (m, 4H); 1.58 (m, 1H);

1.38-1.55 {m, 7H); 1.10 (d, 2H);
~ 0.90 (m, 5H); 0.82 (d, 2H)

94

465.59

=~

464.3
(ES)

TFA salt: 8.89 (s, 1H); 8.52 (sy,
1H); 6.70 (d, 1H); 4.30 (m, TH);
3.20-3.40 (m, 8H); 2.90 (m, 1H);
2.20-2.30 (m, 2H); 1.78-1.88 (m,
4H); 1.57 (Sb, 2H); 1.35-1.49 (m,
6H); 1.29 (sp, 2H); 1.10 (d, 2 H);
0.90 (m, 5H); 0.82 (d, 2H)
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Molar
mass
{parent
compound)

Struciure

MS {ESI)

"H NMR

95

437.54

438.2

TFA salt: 8.90 (s, 1H), 8.68 (s,
1H); 6.65 (d, 1H); 4.29 (m, 1H);
3.70 {d, 1H); 3.65 (dd, 2H); 3.55
(d, 1H}); 3.30-3.45 (m, 2H); 3.12
(m, 2H); 2.87 (sp, 1H); 2.12-2.40
(m, 2H}; 2.05 (m, 2H); 1.73-1.89
(m, 4H); 1.50 (d, 2H); 1.40 (m,
2H); 1.10 (dd, 2H); 0.90 (m,
5H); 0.85 (d, 2H)

9%

439.55

438.3
(ES)

TFA salt: 9.01 (sp, 1H); 8.90 (s,
1H), 6.62 (d, 1H); 4.29 (m, 1H);
3.50-3.68 (m, 4H); 3.25-3.40 (m,
2H); 3.00 (m, 2H); 2.87 (g, 2H);
2.10-2.38 (m, 2H}); 2.02 (m, 2H);
1.80 {m, 4H); 1.65 {m, 2H); 1.50
(d, 2H); 1.40 (m, 2H); 1.10 (d,
2H); 0,90 (t, 6H)

97

513.64

514.2

TFA salt: 8.89 (s, 1H); 8.51 (s,
1H}); 7.22-7.39 (m, 5H); 6.72 (d,
1H); 4.39 (m, 1H); 3.20-3.40 (m,
10H), 2.80 (m,1H); 2.35 (m,
1H); 2.18 (m, 1H); 1.80-1.90 (m,
2H); 1.57 (sp, 2H); 1.38-1.48 (m,
41H); 1.28 (t, 2 H); 1.10 (dd, 2H);
0.90 (d, 2H); 0.80 (d, 2H)

98

485.58

486.2

TFA salt: 9.80 (sp, 1H); 8.90 (s,
1H); 7.23-7.40 (m, 5H); 6.75 (d,
1H); 4.38 (m, 1 H); 3.95 (m,
2H}, 3.89 (m, 2H); 3.15-3.42 (m,
6H); 3.09 (m, 1H); 2.38 (m, 1H);
2.20 {m, 1H); 1.59-1.69 (m, 4H);
1.50 (d, 2H); 1.10 (dd, 2H); 0.80
(d, 4H)

99

487.60

488.2

TFA salf: 9.80 (sp, 1H); 8.90 (s,
1H); 7.23-7.42 (m, 5H); 6.75 (d,
1H); 4.38 (m, 1 H); 3.92 (m,
2H); 3.82 (m, 2H); 3.15-3.40 (m,
6H), 3.11 (t, 2H); 2.35 (m, 1H);
2.15 (m, 1H); 1.60-1.75 (m, 4H);
1.39-1.46 (m, 4 H); 1.10 (dd,
2HY; 0.90 (t, 3H) '




(d, 2H)
101 328.36

1.50 (d, 2H); 1.10 (dd, 2H);:

o 2H);
wo 20%‘2%13'{{7

0.90 (d,

FF 325928 (t, 1H: 6. 7pdfEP2007/004550

Exampie

Molar
mass
{parent

Structure

MS (ESI)

'H NMR

100

compound)

485.58

486.2

TFA salt: 8.90 (s, 1H); 8.60 (ds,
1H); 7.20-7.40 (m, 5H); 6.60 (d,
1H); 4.40 (m, 1H); 3.40-3.70 (m,
6H); 3.25 (t, 2H); 3.10 (q, 2H);
2.85(m, 1H); 2.35 (m, 1H), 2.15

- (m, 1H); 2.0 (m, 2H); 1.72 {4,

2H); 1.50 (d, 2H); 1.10 (dd, 2H); |
0.90 (d, 2H); 0.80 (d, 2H)

101

328.36

329.2

8.58 (t, 1H); 6.75 (d, 1H); 4.40
(m, 1H), 4.10 (d, 2 H); 3.30-3.40
(m, 4 H); 2.25 (m, 2H); 1.62 (,
3HY; 1.25(m, 4H); 0.30 (s, 4 H)

102

382.46

383.3

8.85 (s, 1H); 6.70 (d, 1H); 4.30

(m, 1H); 3.30-3.40 (m, 4H); 2.25

(m, 2H); 1.82 (m, 2 H); 1.48 (d,

2H); 1.42 (m, 2H); 1.25 (m, 4H),

1.10 (m, 2H), 0.90 (t, 3H). 0.30
(s, 4 H)

103

411.50

412.2

8.41 (s, 1H); 8.70 (d, 2H); 4.42
(m, 1H); 3.30-3.40 (m, 4H); 2.55

| (m, 2H); 2.10-2.40 (m, 9H); 1.88

(m, 2H); 1.25 (m, 6H); 0.30 (s,
4H)

104

439.55

440.5

8.40 (s, 1H): 6.70 (d, 1H); 4.40
(g, 1HY; 4.05 (m, 2H}; 3.40 (m,
4H); 2.18-2.35 (m, 4H); 2.15 (s,
3H); 1.78-1.94 (m, 4H); 1.42 (m,
2H):1.26 (t, 4H); 1.19 (m, 2H);
0.90 (t, 3H); 0.30 (s, 4H)




(m 1H); 4.10 (d, 2 H); 3.30-3.40 N (m 4 H;

wo 2@’%3&@8”; ozt 90 3 1 25(”‘ 46 rp2607/004550
Molar
Exampie mass | ~ Structure MS (ESi") H NMR
{parent ‘ . |
compound)
F F

o . 1 8.82 (s, 1H): 6.68 (d, 1H); 4.30

1 AN sggq | (M 1H); 3.29-3.40 (m, 4H); 2.30
105 368.43 NN K | (m, 2H); 1.88 (m, 2H); 1.48 (m,
VO H | 2H); 1.25 (t, 4H); 1.10 (m, 2H); -

0.90 (t, 3H); 0.30 (s, 4H)

The examples which follow can be prepared in an anaiogous manner:

N-[(S}-1-(1-cyanocyclopropylcarbamoyl)-3, 3-difluoro-5- methy[hexyl] 6-
azaspiro[2.5}octane-6-carboxamide

FF
)J\ N{
vOdN |
H
0]

N-[(S)-1-(1-cyanocyclopropyicarbamoyl)-4-cyciopropyl-3, 3-difluorobutyi}-6-
azaspiro[2.5}octane-6-carboxamide

F F
i H N
S
N N
. H
vo Q

- N-[(S)-1-(1-cyanocyciopropylcarbamoyl)-3, 3-difluoro-4-(2-methoxyphenyl)butyl]-6-
azaspiro[2.5]octane-6-carboxamide

0

N-[(5)-1-(1-cyanocyclopropylcarbamoyi)-3,3-difluoro-4-(2-trifluoromethoxyphenyl)-
butyl]-6-azaspiro[2.5]octane-6-carboxamide




210

15

. & o
-~ NK//
N N
H
vC) (o]

FE ' 8.85 (s, 1H); 6.70 (d, 1H); 4.30 o
WO 2687133g 3 30-3. 40 (M 4H); g3. 25 102 38246 porBdadyzin04550

N-[(S)-1-(1-cyanocyclopropylcarbamoyt)-3, 3-difluoro-4-(2-fluorophenyi)butyl]-6-

azaspiro[2.5]octane-6-carboxamide

F
FF
it H N
= el
N N
H
\;7@ °

N-[(8)-1-(1-cyanocyclopropylcarbamoyl)-3,3-d ifluoro-4-(4-fludro pheny!)butyi]

6-azaspiro[2.5]octane-6-carboxamide

N-[(S)-1-(1-cyanocyclopropyicarbamoyi)-3, 3-difluoro-4-pyridin-2-ylbutyl]-8-aza-

spiro[2.5]octane-6-carboxamide

N-{(S)-1-(1-cyanocyclopropyicarbamoyl)-3, 3-difluoro-4-pyridin-3-ylbutyl]-6-aza-

spirof2.5]octane-6-carboxamide

N
F. F

= I
S
N

N-[(5)-1-(1-cyanocyclopropylcarbamoyl)-3,3-difluoro-4-pyridin-4-ylbutyl}-6-aza-

spiro[2.5]octane-6-carboxamide




(m 2H); 1.82 (m 2 H); 1.48 (d, - H 2H); 1.42

0. 30

WO 2(%@/1%?338 1.25 (m 4H), 92 110 (m 2H) pOrfb2007/004550

' N—[(S »-1-{cyanom ethylcarbamoyl)-3,3—diﬂuoi‘o—4-phenyibutyl]_—G-azaspiro{2.5]octane—6—

carboxamide

N-[(S)-1 -(Cyanomethylcarbamoyl)—4—cyclopropy¥¥3,3—d'rﬂuorobutyl]—6—aza— 7

spirof2.5]octane-6-carboxamide
FoF

(8]
VOQ/U\N H\///N
H
o

N-[(S)-1-(cyanomethylcarbamoyt)-3,3-difluoro-4-pyridin-3-ylbutyl]-6-aza-

spiro[2.5]octane-6-carboxamide

FFm
NoA

10

15

. _

H =N

VOJ\“ ~
e}

T N

N~[(S_)-1-(cyanomethylcarbamoy!)-4—(2-dif|uoromethoxyphenyl)-3,3-diflu0robuty[}-6-
azaspiro[2.5]octane-6-carboxamide '
F=7~F

(o}

o] N F
=4
o N_——==N

PR v
N-[(S)-1-(1-cyanocyciopropylcarbamoyl)-3,3-difluorobutyl]-7-azaspiro[3.5]nonane-7-

carboxamide

FF
o]
H N
N-[(8)-1-(1-cyanocyciopropylcarbamoyl}-4-cyclopropyl-3,3-difluorobutyf]-7-aza-

spiro[3.5]nonane-7-carboxamide



10

15

(s, 4 H FF o 8.41 (s, 1H; 6.70 (d,

WO 26697139748 - 93 PCT/EP2007/004550

N-[(S)-1-(1-cyanocyclopropylcarbamoyl)-3, 3-difluoro-4-phenylbutyl]-7-aza-

spiro[3.5}nonane-7-carboxamide

N-[(S)-1-(1-cyanocyclopropyicarbamoyl)-3,3-difluoro-4-pyridin-2-ylbutyl]-7-aza-
spiro[3.5]nonane-7-carboxamide

‘FFN/l

A,
DQ VH I

N-[{(S)-1-(1 -cyanocyclopropylcarbamoyl)-3, 3-difluoro-4-pyridin-3-ylbutyl}-7-aza-

N

N _#

29

spiro[3.5]nonane-7-carboxamide
N

FE (7 I
o s
M SN 2N

NT N

H
s
N-[(S)-1-(1-cyanocyclopropylcarbamoyi)-3,3-difiuoro-4-pyridin-4-ylbutyi}-7-aza-

spirof3.5]nonane-7-carboxamide

N-{(S)-1-(1-cyanocyclopropyicarbamoyl)-3,3-diflucro-4-(2-methoxyphenyl)butyl}-7-

cyclopropyi-2,7-diazaspiro[3.5]nonane-2-carboxamide



10

15

(m 1H); 3.30-3.40 (m 4H); 2.55 103 411.50 H

WO 2@#/;1%1_9‘27% (2;]')?62- 10-2. 40 (mg,9H); 1.88 pcEP2007/004550

H); 0.30 (s, . 4H)

N-[(5}-1-(1-cyanocyclopropylcarbamoyl)-3, 3-difluoro-4-(2-flucrophenyl)butyl]-

7-cyclopropyl-2, 7-diazaspiro]3.5]nonane-2-carboxamide
o - _

N-[(8S)-1-(1-cyanocyclopropylcarbamoyl)-3,3-d iﬂuoro-4—(4—ﬂuorophenyl')butyl]-
7-cyclopropyl-2,7-diazaspiro[3.5]nonane-2-carboxamide

OO
: 4 a,’& .

N-[(S)-1-(1 -cyanocyciopropylcarbamoyl)-3,3-difluoro-4-pyridin-2-yibutyl}-
7-cyclopropyl-2-, 7-diazaspiro[3.5]nonane-2-carboxamide

VN

N-[{(S)-1-(1 -ciya nocyclopropylcarbamoyt)-3,3-difluoro-4-pyridin-3-ylbutyl]-

7-cyclopropyl-2,7-diazaspiro[3.5]nonane-2-carboxamide

N-[(S)-1-(1 -Cyanocyciopropyicarbamoyl)-3,3-diﬂuoro—4—pyridin-4~y1butyl]-

- 7-cyclopropyl-2,7-diazaspiro[3.5]nonane-2-carboxamide

F

F e
@] N
QCNJLN N b N/
v/N H y K

N-[(8)-1-(1-cyanocyclopropylcarbamoyl)-3,3-difluoro-5-methylhexyl}-



10

15

FF 8.40 (s, 1H) 6.70 (d, 1H): 4.40

wo 20¢7137P3g 4 05 (M 2H); 3.40g6m 104 439.55  per/EP2007/004550

7—Cyciopropyl~2,7-diazaspiro[3‘.5]nonahe-—2—carboxamide '

V/NQQ "4 A//

N-[(S)-1-(1-cyanocyclopropylicarbamoyl)-4-cyclop ro'pyl—3,73~difluorobutyl]—

T—GyclopropyI-Z,T—diazaspiro[s.5]none_\ne-2-carboxamide

VNQC ﬁ@w

N-[(S)-1-(cyanomethylcarbamoyl)-3,3-d iﬂuoro—4-pheny!butyl]—?-'cyclopropylﬂz,T-di—

azaspiro[3.5]nonane-2-carboxamide

£ X |
N
>N . Hg’@

' g N—=N

N-[(S)-1 -(cyanomethyicarbamoy!)—3 3-difluoro-4-pyridin-3-ylbutyl}-

7-cyclopropyl-2,7-diazaspiro[3.5]nonane-2-carboxamide

Ot L

N-[(S)1 (cyanomethylcarbamoyl) 4—cyc|opropy| -3,3-difluorobutyf}- -
7- cyclopropyl 2,7-diazaspiro[3.5]nonane-2-carboxamide

N,<§u

N-[(S)-1-{cyanomethylcarbamoyl)-3,3-difluoro-4-(2-fluorophenyl)butyl}-7-cyclopropyl-

2,7-diazaspiro[3.5]nonane-2-carboxamide

D’NQCN’KH

N-[(8)-1-(1-cyanocyclopropyicarbamoyl)-3, 3-difluorobutyl}-1, 1-difluoro-6-aza-

N
N—==N

spiro[2.5joctane-6-carboxamide



10

15

. #
T R
F H
F)VQ Q

. 440.5 4H); 2.18-2.35 (m 4H); 2.15 (s, 3H); 1.78-1.94

WO zéﬂggﬁ?’)rasl M e (1% 31 A o ts Eé:liDIEPZOOTIOO%SO

F. F
.0 *
N/LLN)[\)HSN{ =2
F H
F ' 0

N-[(S)-1-(1-cyanocyciopropylcarbamoyl)-3,3-difluoropentyl]-1, 1-difluoro-6-aza-

spirof2.5]octane-6-carboxamide
‘ F.F

N

N-{(S)-1-(1-cyanocyclopropyica rbamoyl)-4-cyclopro pyi-3,3-difluorobutyi]-1,1-difluoro-6- -

azaspiro[2.5joctane-6-carboxamide
FF

N-[(S)-1-(1-cyanocyclopropylcarbamoyl)-3,3-difluoro-4-pyridin-3-ylbutyl}-
1,1 —'diﬂuoro-S-azaspirO[2.5]0Ctane-6-carboxamide

N-[(S)-1-(1 -cyanocyclopropylcarbamoyi)-4 4-difluoropentyf]-6-azaspiro[2.5]octane-6-

carboxamide

i E
F A
: o]
N"(N H 7
H N ==N
§ 2

N-[(S)-1-(1-cyanocyclopropylcarbamoyl)-4,4-difluoro-4-phenylbutyl]-6-aza-

spiro[2.5]octane-6-carboxamide
F

><3_/<

N-[(S}-1-(1-cyanocyclopropylcarbamoyl)-4,4-difluoro-4- pyrldm-2—ylbutyl] B-aza-

spiro[2.5Joctane-6-carboxamide
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15

WO 2007/ 13773890PCT/ EP2007/ 004550 Exanpl e l\/bI ar nass

orrpound) Structure (ESO 11-1
wo 2@49?;139%%& 6.68 (d, T : 4.30 105 34 BET/EP2007/004550

369. 4 (m 1H) 3.29-3.40 (m 4H); 2.30 (m 2H): 1.88
(m 2H); 1.48 (m |

><3—<

N-[(S)-1-(1-cyanocyclopropylcarbamoyl)-4,4-difluoro~4-pyridin-3-yibutyl}-6-aza-

spiro[2.5]octane-6-carbonsaure

. Fo=
KO
N H P
. o a——//

N-[(S)-1-(1-cyanocyclopropylcarbamoyl)-4,4-d ifluoro—4,~pyridin~4-ylbutyl}—6—aza-

spiro[2.5]octane-6-carboxamide

N-[(S)-1-(1-cyanocyclopropylcarbamoyl)-4-(2-difluoromethoxyphenyl)-4,4-difluoro-

butyl}-6-azaspiro[2.5]octane-6-carboxamide

N-{(S)-1-(1-cyanocyclopropylcarbamoyl)-4,4-difluoro-4-(4- ﬂuorophenyl)buty[] 6-aza-

splro[2 Sjoctane-6-carboxamide

N-[(S)-1-(1-cyanocyclopropylcarbamoyl)-4 ,4-difluoro—4—(2—-ﬂuorophenyl)butyl],—snaza'-

spirof2.5]octane-6-carboxamide



H 2H),; 1.25(t, 4H); 1.10(m 2H); 0. 90
. 20 0.30 (s, 4H) The npl es which fol ’
wo 2@@’53&% ed in an anal ogous%ﬁanner ﬁe%%mmmsso
N-[(S)-1-(1-cyanocycl opropyl car banoyl) -3
, 3-di f 1 uoro-5- net hyl hexyl ] - 6-
azaspl ro[ 2. 5] oct ane- 6- car boxani de 5
N-[(S)-1-(gl- cyanocycl opr opyl car banoyl) - 4- cycl opropyl
3,3-diflupr 11-6-
azaspi rq} ane- 6- car boxam de F F
N-[(S) - (J1- cyanocycl opr opyl car banoyl ) -3, 3-di f| uoro- 4
xyphenyl \buty1l]-6- 10
“ZAne- 6- car boxani de va

N-{{S)-1-(4-cyano-1 -méthyipfperidin-zl_-ylca rbamoyi)-4,4-difluoro-4-phenylbutyl}-6-aza-

spiro[2.5Joctane-6-carboxamide

5 N-[(S)-1-1 ;cyanocyclopropylcarbamoyl }-4,4-difluoro-4-phenylbutyl]-7-cyclopropyl-2,7-

- diazaspiro[3.5}nonane-2-carboxamide

N-[(S)-1-(1 -cyachypiqpro_pyicarbamoyi r4.,4-difluoro-4-(4-flucrophenyl)butyl]-7-

cyclopropyl-2,7-diazaspiro[3.5]nonane-2-carboxamide

OOy
0 ¢ AT

~ N-[(3)-1-(1-cyanocyclopropylcarbamoyl)-4,4-d ifIu0ro-4—(2~fiuor6phenyl)butyl]-7~

F
F F

cyclopropyl-2,7-diazaspiro[3.5]nonane-2-carboxamide

N-{(S)-1-(1-cyanocyclopropylcarbamoyl)-4-(2-difluoromethoxyphenyl)-4,4-difluorobutyl]-

16 7-cyclopropyl-2,7-diazaspiro[3.5]nonane-2-carboxamide



N- RS) - 1- (1- cyanocycl opr opyl car banoy1) - 3, 3- dlfluoro 4
or onet hoxypheny1)
wo zéazhﬁﬁégazaspl ro[ 2. 5] oct aneq96- car boxam de V&IITI(EP20071004550
N[(S)-1 -(1
+ . ~cyanocycl opropyl car baroyl1):=3, 3-di fl uoro-4 (2
fl uorophenyl ) butyll-6-
azaspi ro[ 2. 5] oct ape- 6- carboxami de voIN N[(S-1 -(1
-cyanocyclopropyldﬁrﬁan1oy1) 3,3-difluoro-4-(4-fluoro

> n I)b tyl]: 6= a aspi ro[ 2. 5] oct ane- 6- car boxam de
1 opr opyl car banoyl) -3, 3-di fl uoro-4

pyridi n- azaspi ro[ 2. 5] oct ane- 6- car boxani d
e FF N Ho

N[(S)-1-(2- c ycl opropyl.car banoyl) -3, 3-di f| uoro-4
-pyridi n-3-yl'Butyl] - 6- azaspi ro[ 2. 5] oct ane- 6- car boxam

NISHE 86%30)’5[03’ o easpaiaEh Arcivored BT P vy Tepyclopropy-

2,7-disRispbl3 SineekaBe-bakridmidsl de VO N
N[(S)-1- (cyanomst hyl car banoyl) -3, 3-di fluoro 4

| p yl butyl] - 6- as prT [ 2. 5] oct ane- 6- car boxam de
>— [ ' -,J.-_@ya rbanoyl) 4 cycl opropy
drt |

6- 6- car boxam de

N[(S)- 1- (cy%no%*ﬁ‘fffl car banoyl) -3, 3-di fl uoro-4
pyri di n-3-yl buty1] - 6- azaspi r o[ 2. 5] oct ane- 6- car boxam d

5 N-[(8)&-(1-cyanocyciopropylcarbamoyl)-4,4-d iftuoro-4-pyridin-3-ylbutyl]-7-cyclopropyl-

2,7-diazaspiro[3.5]nonane-2-carboxamide

D’“QCNJ<ﬁ

N-[(S)-1-(1-cyanocyclopropylcarbamoyl)-4,4-difluoro-4-pyrid in~4-ylbutyl]-7-cyclopropyl-

2,7-diazaspiro[3.5]nonane-2-carboxamide

10
N-[(S)-1-(1-cyanocyclopropylcarbamoyl)-3,3-difluoro-4-phenylbutyl]-7-methyl-2,7-

diazaspiro[3.5]nonane-2-carboxamide

Fecotees

N-[(S)-1-(1-cyanocyclopropyicarbamoyl)-3,3-d ifluoro-4-phenylbutyl]-7-(2-methoxyethyl)-

15 2,7-diazaspiro[3.5]nonane-2-carboxamide

C>CJ<§</®
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cyanonet hyl car ba 1 -4- 2-di fl uor gnet hox
wo 2@&%5@'3@ : gl fl uoro%utyll rrb)e{ )24 ‘ P'C_VTIE‘PZSOTIOOALSSO
azaspl ro[2 5] oct ane-6- car boxam de FF . -

N-RS) 1-(1-cyanocycl opropyl car barmyl) 3,3-difl uorobut
car boxam i de

NLSY- %1@55‘@%‘3’@ ob%’w%nggf}% ! i lbgr,%fg,-ppemyibityl] 9-(2-methoxyethyl)-

3,0- d;%gﬁgwﬁgécﬁ%&gw%wel] 7-azaspi ro[ 3. 51nonane-

N-'[(S)-l-(l-(gyanoF | apropyl car banoyl) - 3, 3-di f | uor o- 4
7

. - ph I - [ 3. 5] nonane- 7- car boxani de F F
ol N K
5N ) - 1-(1-%yr oQ%Cprropylcarbannyl) 3, 3- dlfluoro-
4-pyridin-2-yl butyl]-7-aza-

1- cyanocycl opropyl car banoyl) | uoro-4

N- [(S)SIIDL zﬁl@f}ﬂfWJaréaﬁWEQ?ﬂBQﬁﬂlforﬁ -4- Eheny!bu‘grl {-amino-5- aza-
BB&E‘BS wmmr %- azaspi r o[ 3. 5] nonane- 7- car boxam d

Spirof

N- [ (S) -1-(1-¢ propyl car banoyl) - 3, 3-di fl uor 04
. N

N-{{S)-1-(1-cyanocyclo propylcarbamdyi.)—B ,3-difluoro-4-phenylbutyl}-7-dimethylamino-5-

5] nonane- 7- car boxani de

_azaspiro[2.4]heptane—S—carboxamide

N-[(S)-1-(1- cyanocyclopropylcarbamoyi) 3,3-difluorobutyi]-7- (cycfopropanecarbony!»

amlno) 5~ azasp:ro[2 4]heptane—5 carboxamide

N-6-[(S)-1-(1-cyanocyclopropylcarbamoyt)-3,3-diflucrobutylcarbamoyl}-6-aza-

spiro[2.5]octane-1-carboxylic acid

F.OF
i H N
o Pig N 2
NTN
HO o

ehyl 6-[(S)-1-(1-canocyclopropylcarbamoyl)-3,3-diflucrobutyicarbamoy!]-6-

azaspiro[2.5]octane-1-carboxylate

FF
8 - H N
0 N)J\N NK//
/\O)KVQ H 5
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VO 2007/ 13773894PCT/ EP2007/ 004550
(1 cyanocycl opr opyj&ar banoyl ) - 3, 3 di
wo 2d253[1 uorophenyl Mooyl ot A PETRPL007/004550
7-cycl opropyl - 2, 7-di azaspi r o[ 3. 5] nonane- 2- car boxani de
N[(S)-1-(1- cyanocycl opr opyl car banoyl ) - 3, 3-di fl uoro-4
(4-fl uorophenyl)butyl]-

N-[(S’)—él(%@a%%wag%Fo%yféa(?'i)gr%?)ys/ﬁjg, ARG u‘r)c]rggtﬂ]@ﬁ—‘al;;%yc? r%&;k()r%)éﬁwyl %eazé-

spiro[2M]béBhel6-Cartewanagycl opr opyl car bamoy1) - 3, 3-di f | uor o- 4
- pyridin-2-yl butyl]-
7-cycl oprop -2, 7-di azaspi rop. 51nonane- 2- car boxam de-
"N RS) ﬁ\(l cyanoc | opr opyl car banoyl ) -3, 3-difluoro 4
p n>§y U%Pﬁ&

HO opr opyl-
N1( NO

8-[(S)- N-(Hc@macy(c]smpppkxamdmwlbmﬂ dﬂiubarbutﬂ):aﬂaa%nmw‘ 1 «wxae2,8-diaza-

Splr0[47‘ﬁ¥9%‘%o‘?ﬂ%ﬁyl bm’%ﬂ?%ﬁ‘ism ro[ 3. 5] nonane- 2- car boxani de

N[(S)-1-(1- yaFnocycI opr opyl car banoyl) -3, 3-di fl uoro-5
N I xy WD 2007/ 13773895PCT/ EP2007/ 004550
o ! opr 1-2, 7- di azaspi r o[ 3. 5] nonane- 2- car boxami de
N-[(S)-1-(1gcy &y cl opr opyl car banoyl) - 4
cyclopropyl 3, fl uorobutyl] -

o1 RO BT o

2,8- dlaha$mﬁj[45}@@m2&pf@amﬁo>7yhdlmcasp| ro[ 3. 5] nonane- 2-carb

- di azaspi r o[ 3. 5Thonane- 2- car boxam de

oxam de -
NS -19(c carf banoyl) -3, 3-difluoro 4
NPW i diNm=

cl avpr =M di azaspiro[ 3. 51nonane- 2- car boxani
on de N [(S)-2-(<€yanonet hyl car banoyl )

4-cycl opropyl- 3, 3-di fl uorobutyl] -
8-[(S)- V(whfawy@mnrogyhzama@z@ébﬁr%pélugycrnﬂmyiéa@a@mxﬁ]ok—@aﬁac%s -diaza-

splro[4](S§c§\%c% 80%}nc?éﬁeny%§{mﬁya7cg;gﬁggﬁ%yi_ 3-difluoro-4

2 7- di azaspi rigfF3. 5] nonane- 2- car boxam de FF
o NJ< |
0 N&,f?—::——N :

9]
OH
7-{{S)-1-(1-cyanocyciopropylcarbamoyl)-3,3-difluoro-4-phenylbutylcarbamoyl]-1-oxa-

2,7-diazaspiro[4.5]dec-2-ene-3-carboxylic acid

7-1(S)-1-(1-cyanocyclopropylcarbamoyl)-3, 3-difluoro-4-phenylbutylcarbamoyl]-1-oxa-

2,7-diazaspiro[4.4]non-2-ene-3-carboxylic acid.
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wo 2%ﬁg¥zf§ézas pi ro[ 2. 5] oct ane? = car boxam i de ﬁ{: /EP2007/004550
N-[(S)-1-(1-cyanocycl opropyl carbi anoyl) -3, 3-di fl uorop
entyl]-1,1-di fl uoro-6-azaspiro[2.5]octane-6-carboxam
de N [(S)-1-(1-cyanocycl opropyl carbanoyl)-4
cycl opropyl- 3, 3-di fl uorobuty1] -1, 1-di fl uoro-6- -
azaspi r o[ 2£5f oqg e- 6- car boxam de
- N[(941- yangeycl opropyl car banmoyl) -3, 3-di fluoro 4
pyri di - but y Lin
N =g 0 N%zaspi ro[-2. 5] oct ane- 6- car boxam de 10
! ) -1 (15¢ ocycl opr opyl car banoyl) - 4, 4-di f | uor ope
0 ntyll- 6-azaspiro[ 2. 5] oct ane- 6- carboxam de ,
oy N[ (S)-1-(1-cyanocycl opropyl car banoyl ) - 4, 4-di f| uor o- 4
phenyl butyl]-6-azal 5 spiro[2.5]octane-6-carboxan de
{3-[(SIN-{1-Syariodytiopyamacardbeisydps cdifldarmityicatbinbiyiiLlaarg. 4
.. pyridin-2-yl butyl]-6-azaspiro[2.5] octane-6-carboxam d
splro[Se‘%iundec-&yE aceticacid
N-[(S)-1-(1-cyanpcycl opropyl carbarnoyl) -4, 4-di fluoro

4 0
P pyFel/i n-MI o] tyH'] - 6- azaspi ro[ 2. 5] oct ane- 6- car bonsau
N

. N N,
S5NMCS) - 1- (1- cy; nckﬁﬁ’gpr opyl car banoyl) - 4, 4-di fl uoro
4-pyridi n-4-yl butyT] - 6-aza-

{3-[(S)-1-(1-cyanocyclopropylcarbamoyl)-3,3~difluoropentylcarbamoyl}-3-aza-

spir0[5.5]undec-9—yl}a.cetic acid
FoF

8]

N-[(S)-1-(1-cyanocyclopropylcarbamoyi)-3,3-diflucropentyl}-1,3-dioxo-2, 8-

diazaspiro[4.5]decane-8-carboxamide
F. F
o}

0 PN N N
N N
N o

c
N-[{5)-1-(1-cyanocyclopropylcarbamoyl}-3,3-diflucrobutyl]-1,3-dioxo-2, 8-diaza-

spiro[4.5]decane-8-carboxamide

F. F
- B H N
0 M No
ﬁ@ N
H
N O
O -

N-[(S)-1-(1-cyanocyclopropylcarbamoyl)-3, 3-difluoro-4-phenylbutyl}-1,3-dioxo-2,8-

diazaspiro[4.5]decane—8-carboxamide

N N’JLN K
H Ny =N
0 I x
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N-[(S)-1-(1-cyanocycl opropyl carbanoyl) -4, 4-di fl uoro-4
- (441 uor ophenyl ) but yl ] - 6- azaspi ro[ 2. 5] oct ane- 6-carbox

W2007/ 13773898P 07/0 4550
NS e AR BRRH T S pahaIPre A1 ek Pdh e .
spiro| 245}élcfdr@5%aﬂjmmbbutyl] 6- azaspi ro[ 2. 51oct ane- 6- car
boxamde N[(S)-1 -(1 -cya nocycl opropyl carba

noy1l) - d{ i f1 uoro-4-phenyl butyll-7-cycl opropyl -2, 7-
di azas > &nonane-z-carboxanlide NN O -
Ji'g nocycl opropyl car banoy1) - 4, 4-di f| uor o- 4

N-[l(s)t1-fa-
Zs{:{:‘ﬁl-flf{uorop nyCbutyl ] - 7-
ycI opr &pyl - 2, 7- di azaspi r o[ 3. 5] nonane- 2- car boxani de
S)-1-(21-cyan cl opr | car banpyl).-4, 4-di fl uoro-4
N- [(S)-(1 ]gcp)%%}og%ﬂg[q&@yﬁ)ﬁ%p?m%ygpg 3- dlﬂuorobuty%] 5-azaspiro[2.5]octane-5- -
carbox@yahepr opyl - 2, 7- di azaspi r o[ 3. 51nonane- 2- car boxam de
WO 2007/ 13773899PCT/ EP20071004550

N-[ (S) f1£(1- cyanocycl opr opyl car banoyl ) - 4, 4-di f | uor o- 4
pypld ylbu y1] -7-cycl opropyl-
3 5] nonane- 2- car boxam de

N-[(S}-1-(1-cyanocyclopropylcarbamoyl)-3, 3-diflucro-4-phenylbutyl]-5-aza-

spirof2.5]octane-5-carboxamide

N-[(S}-1-(cyanomethylcarbamoyl)-3,3-difluorobutyl]-5-azaspiro[2 .5]octane-5-

carboxamide

FF
i H N
i
RO
o]

N-[{S)-1-(cyanomethylcarbamoyl)-3, 3~difluoro-4-phenylbutyl}-5-azaspiro2.5]octane-5-

"carboxamide

AO / "
N-[(S)-1-(1-cyanocyclopropylcarbamoyl}-3, 3-difluoro-4-(4-fluorophenyl)-butyl}-5-

azaspiro[2.5joctane-5-carboxamide

f H N
YK
N N

N
O
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() Iy Cb GUBRAEN B PR BN LRI s bdBP1 B 2.8

dlazasﬂira[ZlaS petd-SndBnairboramidear boxam de
N-[(S)-1-(1- yanocycl opr opyl carbarmyl) 3,3-difluoro-4
- phe

anocyclopropylcarbanDyl)-S,S-difIuoro-4
nmet hoxyet hyl ) -
3, 9-di azaspir [5 SJundecane 3- carboxam de 0

N-[(S)- BI_F{E;(??&WBF&%]?P Bg@ga‘y%daf uorgggty?] 8'3 propy'l Ji] l—olilc% Q 8-diaza-

Sp|ro[455]ué@[22@|43h%bam%é:ar boxam de
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. pt ane- 5- car boxam de F F ‘
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N-[(S)-1-(1-cyanocyclopropylcarbamoyl)-3, 3-difluorobutyi]-7-propyl-1-oxa-2,7-diaza-

spiro[4.5]dec-2-ene-3-carboxamide

5»&)??3/”

N-[(S)-1-(1-cyanocyclopropylcarbamoyl)-3, 3-difluorobutyl]-7-cyclopropyl-1-oxa-2,7-

diazaspiro[4.4]non-2-ene-3-carboxamide

)
N
Mo é“ =
o N
s]
! _

N-[(S)-1-(1-cyanocyclopropylcarbamoyl}-3, 3-difluorobutyl]-7-methyl-1-oxa-2,7-diaza-

_ Spird[4.4]non—2—ene—3-carboxamide
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8-[(S)-1-(1-cyanocycl opropyl car banoyl) - 3, 3-di fl uor obu
tyl carbanpyl] - 1- oxa- 2, 8- di aza5spi ro[ 4. 5] dec-2-ene-3-¢
arboxylic acid .

8-[(S)-1+(2 cyanocycl opropyl car banoyl) -3, 3-di fl uoro-4
phenyl bu ar banoyl] - 1- oxa2, 8- di azaspi ro[ 4. 5] dec- 2-e

ne- 3t carboxyli c=atid OH
ol T0B-[ (I5) - IF ( yanocycl opr opyl car banoyl) - 3, 3-di fl uoro
entylcarbannyl] 1- oxa- 2, 8-di aza-

Spi ro[ 45] dec- 2- ene- 3-car boxyl ic acid FF 0 OH

L L e e T S

dlazaspleo[Z A]adOxshe-G-@rboxdrhiddO
7-1(S)-1-(1-cyanocycl opropyl car banoyl) -3, 3-di fl uoro-4

- phenyl Ir ,rmyl} 1- oxa2, 7-di azaspi r o[ 4. 4] non- 2-
enex3- cart acid WO

) é / EP2007/ 004550 OH

° -1 (%) - 2 ( yanocycl opr opyl car bam)yl) 3,3-difluorob

tyl car barmyl ] - 3-azaspiro[ 5. 51lundec-9-yl }acetic acid

i

Pharmacological examples: _

Determination of the enzymatic activity of the catalytic domain of human Cathepsin B.
This protein is obtained as an inactive enzyme from Sigma, Wiesbaden, Germany
(catalog No. (38'571-). The enzyme is activated as follows: ‘

25 pg of enzyme are diluted with acetate buffer fo a concentration of 12.5 pg/mi. 1 part
by volume of enzyme is admixed with 20 parts by volume of cysteine solution and -
diluted with the acetate/Hepes buffer io a concentration of 0.11 pg/ml and incubated at
37°C for 5 minutes. |

To measure the enzyme actiVity, 10 i of“enzyme solution are incubated with 10 pl of a
3% (viv) aquéous dimethyl sulfoxide solution (reaction 1) for 10 minutes. To measure
the enzyme inhibitor activity, 10 pl of enzyme -solution are incubated with 10 pl of a 3%
(v/v) agueous dimethyl sulfoxide solution which contains the enzyme inhibitor

(reaction 2).

Both in reaction 1 and in reaction 2, after addition of 10 pl of a 3% (v/v) aqueous
dimethy! sulfoxide solution which contains 0.3 mmol/l of the substrate, the enzyme
reaction is monitored by fluorescence spectroscopy (360 nm (excitation) / 465 nm
(emission)).

The enzyme activity is shown as fluorescence increase/minute.

The inhibitor action is calcuiated as the percentage inhibition by the following formula:
% inhibition = 100 - [(fluorescence increase/minute in reaction 2) / (fluorescence

increase/minute in reaction 1) x 100].
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clo | carbano - 3.3 i'fI r obu
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enzym@ actlwty, is determined graphically by plotting the percentage inhibitions at
)-1-(1 cyanocyclopropylcarbannyl) -difluoro-4

drﬁereph@?ﬁghmbgwqqntnam i ox0-2, 8- 15

The a%%%%ﬁ@%ﬁﬁ&%eﬁ%&@éﬁ&&gte 0Prmolft of sodium chioride

and 0.00{ % luior(id (Sigano dysibophisien| Ganpanpygh-453- di f | uor o 5
- et hyl hexyl ] - 5- azas |r01£)2 5] oct ane- 5- car.boxani d
The cyﬁie[ﬂaefolwm C@gﬂbma% BiibeY Fredethgribydgten, TS'EUW'EP@EWHBQ@S buffer

contalrky é%s%eﬁi%@ord%r% a2 SrPmod GNP, 8end11%5f Qodium chloride
and O. w’(%)Plﬂlr-c(Jﬂc @@nm;@ém@mhx@hp%huﬂﬂyﬂ@l-&iﬁ.?». di fl uoro 4

utyl azaspi ro[ 2. 5] octane-5-carboxam de F F
The erRyRIRGOUNT GaRteR P A B A3 SB2Ema TR obut y11- 5-
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ACI N 15 B

Determination of the enzymetic activity of the catalytic domain of human Cathepsin K.
This protein is obtained as an inactive enzyme from Sanofi-Aventis, Frankfurt,
Germany. The enzyme is activated as follows:
1 part by volume of enzyme is admixed with 4 parts by volume of cysteine solution and
diluted with the acetate/Hepes buffer to a concentration of 0.22 pg/mi.

To measure the enzyme activity, 10 ul of enzyme solution are incubated with 10 pl of a

3% (v/v) aqueous dimethyl sulfoxide solution (reaction 1) for 10 minutes. To measure

the enzyme inhibitor activity, 10 pl of enzyme solution are incubated with 10 pl of a 3%
(v/v) aqueous dimethyl sulfoxide solution which contains the enzyme inhibitor
(reaction 2).

Both in reaction 1 and in reaction 2, after addition of 10 ul of a 3% (viv) aqueous
dimethyl sulfoxide solution which contains 0.3 mmol/l of the substrate, the enzyme
reaction is monitored by fluorescence spectroscopy (360 nm (excitation) / 465 nm
(emission)).

The enzyme activity is shown as fluorescence increase/minute.

The inhibitor action is calculated as the percentage inhibition by the following formula:
% inhibition = 100 - [(fluorescence increase/minute in reaction 2) / (fluorescence
increase/minute in reaction 1) x 100]. | _

The ICsg, which is the inhibitor concentration required for a 50% inhibition in the
enzyme activity, is determined graphicaily by plotting the percentage inhibitions at

different inhibitor concentrations.
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di azaspi ro[ 4. 4) non- 2- ene- 3- car boxam de WO

' Detemﬂﬁﬁffdriaﬁﬂfé&:ir%rﬁ@' 1ER206KY/dYAHS 2atalytic domain of human Cathepsin S.

(1- cyanocycl opropyl car bam))éB 3,3-difluoro-4
This proﬁﬁ{@ﬂﬁ,pmﬁlrﬁq ay apdbhagiie ergae frem R Systems, Wiesbaden,

4
o TEARR K HSEIP TSR BUALAD & i
5 partsehqzymiamecofw‘tzymet gxreofncubateﬁawmh YOI partioipaiolupie blamstate buffer
and SOGHAY PP bt npestidinmal S ihian Puuiiar oy e activation
of the &%Fﬁé it ISPAURREWATR the ﬁ%?H@%@ﬁeﬂé iﬁ‘#”#%ﬁﬁ'{%&ﬁ AD.88g/ml. To

enzyne are diluted wth acetate

' meaSUU@ﬂIﬁeﬁEZ}M@ antivity, 12. 18 gghaymelsqlatian bre molibakedoith 10 plof a 3%

oGBS, P D L e
enzymé lrﬂﬂﬁﬁ(ﬂ*ﬁd’ti@hy o) Af ofeddyrRg/sBlutidAtrt aitRied with 1?(7 Ei of a 3% (viv)

for m nutes. To neasure the enzynme activi t%
aqueoysf dmﬁtwﬁs%f@mﬂ sHutipre whitdueentaimsvhe ienzgmy in ﬂontar i@@%lon 2).

ot oo 94508 SRS, o SR IR HER S5R Y uoons

dlmethﬁlcﬂulfﬂxtqe sal@ign whicrecaamssoh Birh@pl/Bsethentibaates! the ehzyme
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reactlogé;.} U‘tqrﬂ)tﬁr%plf Auetaficenks spestre JoRMMi(eseitation) / 465 nm
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The enzyme activity is shown as fluorescence increase/minute.

The inhibitor action is calculated as the percentage inhibition by the following formula:
% inhibition = 100 - [(fluorescence increase/minute in reaction 2) / (flucrescence
increase/minute in reaction 1) x 100].

The ICsp, which is the inhibitor concentration required for a 50% inhibition in the
enzyme activity, is determined graphically by plotting the percentage inhibitions at
different inhibitor concentrations. |

The acetate buffer contains 0.05 mol/l of sodium acetate, 0.1 mol/i of sodium ch!orlde
and 0.001% Pluronic (Sigma, Deisenhofen, Germany) pH 5 5.

The cysteine solution contains 0.3 mol/l of cysteine in water. The Tris/HCI buffer
contains 0.1 mol/l of Tris/HCI, 0.04 mol/l of EDTA and 0.001% Piuronic pH=7.5.

The enzyme solution contains 0.65 pg/mi of the enzyme domain.
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t roscopy
The enzyne

2/ m nut e.

per cent age
“)/0

o/ m nute in

wute in

ébition in the

by
f erent
bl uti on
e
f sodi um

3 nmol/1 of

sodi um

chloride and 0.001% Pl uronic (Sigma, Deisenhofen,
Germany) pH 6.5. The enzyne sol ution contains 0.22

pg/ M of the enzyne domai n.

5 The substrate sol ution

contains 0.3 muol /I of the fluorogenic substrate

Boc- Al a- d yPro- Arg- AMC (Sachem Hei del ber g,

Ger many) .
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Determ nation of the enzymatic activity of the
b& domai n .of human epsin S. This p LA

WO 2@’2%?2\#%% as an inacti ve%@iyrre from R&D 6}/%?3%’,92007’004550.
W esbaden, 10 Germany (catal og No. 1183-CY). The
enzynme is activated as follows: 5 parts by vol une of
enzyne are incubated with 20 parts by vol une of
acetatebuffer—and50-——parts—by—voture—of-gyst ei ne

Exeﬁﬁbté;i gn alKi Md] f o 5 Kii [nivles. | Af KérfnMje dcti vati on
0 e |eGayimapsin K | S(F:dﬂhlepts'ﬁdBW tdathbpsimrd s/ HCl buffer-
to—a—¢ 06

Enal T reasHEe the

TTCTTIU T AUTroTrTr ol . g . o Ircooo
epzyme actiwdy, 10 pl 953 enzype solutioniare
I ncubatied with 10 pl of a 3% 15(v/v) aquequs di et hyl
| f oxi|de solution|(reactjon 1) for 10 mnutes. To
asureg the zynme|inhi 4 or activif'?/, 10 |pl of
enzymejsotutionm argincubatedwtih—10—pt—af a 3%
79/ v) gqueouts di me{hyl &20 f oxi de solauti on [which
contains.the enzyme inhibitor (reaction 2). Both in
éﬁacti gn 1 in leacgiiggﬁ 2, after additijon of 10 pl
of a 1..5% (v/'Vv) aqueou nmet hyl sulf oxi de sol ution
whi ch gontains 0.1Ib mmol/Tof The subsirate, the
8%zyne |20 redfection|is @BAPtored by 8 uoregcence

spectrgscopy—(360-nm-{excitation)—1465—nrm

O'JC\Jt T JJo
ggm ssijon)) .qgThe ehzynmezgrtivity isghownias
fluoregcence I ncrease/ mnute. [The inhibitgr action is
| cul ated as. the percentage ijnhibition by the
§Ilovvingf<f'r3rmla:%inmooition:1 -
[(ftuonescence i ncrease/ nnute—in-reaction 2) /
94| uor escencel 25i ncreasgim nutle in rpeaction 1) x
1001.. The 1050, which is the ijnhibitor concentration
éfqui red foﬁ 8 50% i nhijgifion |in thﬁ enzynme activity,
I's determ ne(c]i gr aphi cal by pl otting the|percentage
inhibriftons at different T nhibjitor concenirations.
1P8e acetate Juffer|cont&2ns 0.05 mdd.bl of sodi um
acetate—0—1+—+relt!l-of—sodium-chl-eri-de-30 Ind 0. 001%

1guronifc (Siggma, Dei senbgfen, iGermagy) pH5.5. The
cysteime_solution pontains 0.3 nol/Tof cysteine in

water. The Tris/HC buffer contains 0.1 nol /I of

Tris/HCl, 0.04 nol/|of EDTA and 0.001% Pl uronic

pH=7.5. The enzyne solution contains 0.65 pg/m of

Caco- G L IR AR By oS fBF BL B RRL P ALiBRAbI e inventive
compodndl (Odab- 2T GAMErhB=addiléynted#ei del ber g, Ger many) .

Caco B B HoRPs St Al et 8 R EmArSNagthRey b St wen, non-
— ’ i I - . 2

coatod S8BT, WEFASHK| St b ORIERECEN LR IPO.0 ) are

used. Theecathdgmsityi on st fillérsyvast 2 « Kibst’ased dahedof vanf on the T-75

S .. Tabl e reports,. correspondi ng i nhibition
flasks (\EIIQ]SEFJSW’WV?%%C?@%H{ i€ WIFW QE@’"F'or a few 10
The induBBKIR @Bhaltione @éWb?§5%T§!?'rﬁ1rﬁiditﬁE(ﬂ]@%|@cg%§' THMedjum is

Cat hepsin K Ki [n Cat hepsin B Ki hepsin S 9
changed tBree times per week (DMEM, Glutamax |, nonessential AA,

penicillin/streptomycin, FBS 20%).

Pérmeab.i!ity assay conditions: asymmetric conditions for the screening with apical
buffer HBSS (with 10 mM HEPES and 0.5% BSA at pH 6.5) and basal buffer HBSS
(with 10 uM HEPES and 5% BSA at pH 7.4). The permeability experiments were
performed at 37°C with agitation for 2 h. The samples were analyzed by LC-MS. The
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resulis were reported as the mean Papp value (single point, cm/sec) (permeability
coefficient):

po_Br__
[Ao]xSxt

B2: basolateral amount of the compound'to be analyzed after 2 h
[Ag]: apical concentration of the test solution

S: "insert area": 0.3 cm”

t:time: 2 h
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53 56 7.5 210 7.2 63 22 260 5 70 910 110 0.3 74 150
>7100 16 76 47 930 22 WO
2007/ 137738109PCT/ EP2007/ 004550 Exanpl e Ki [ nM

Cat hepsin K Ki[nkil] Cathepsin B Ki [nM

Claims

A compound of the formula I,

F\%Rﬂ'

CH
( 99 Rza
A (1a)
R24 st J
and/or all stereoisomeric forms of the compound of the formula |a and/or

mixtures of these forms in any ratio, and/or a physiologically tolerated salt of the

compound of the formula la, and/or solvates or hydrates of t‘hecompound of the

formula la, where

the * radical is a spiro compound,
in which the sub-rings and are in each case the same or different

and are each independently 7

a) a saturated or partly saturated -(C3-Cq 1 )-cycloalkyl, in which cycioa!kyl is
unbridged, bridged or fused and is unsubstituted or independently, ac:cording to
the ring size, mono-, di-, iri, tetra- or pentasubstituted by R4, or

b) a saturated or partly saturatéd , three- to eleven-membered heterocycié
which, according to the ring size, may contain one, two, three or four identical or
different heteroatoms from the group of oxygen, nitrogen or sulfur, and in which
the heterocycie is unbridged, bridged or fused and is unsubstituted or
independently, according to the ring size, mono-, di-, tri-, tetra- or
pentasubstituted by R4, where

R4 is -NO9, -CN, =0, =8, -OH, -CF3, -SFg5_ -(Cg-Ca)-alkylene-S-R10, -O-CF3,
-Si-(CH3)3, -(Cp-Cs)-alkylene-O-C(0)-R21, -(Co-Cx)-alkylene-C(0)-0-R10,
-(Cp-C3)-alkylene-0-R10, -(Cg-C3)-alkylene-N(R21)-R22, -(Cp-C3)-alkylene-
N{R10)}-S(02)-R10, -(Cg-Cs)-alkylene-(C3-Cg)-cycloalkyl-R23, -S-CF3,
-(Co-Cs)-alkylene-(C1-Cs)-flucroalkyl, -(Cg-Cs)-alkylene-N(R10)-G(0)-R21,
-(Cp-Cg)-alkylene-C(O)-N(R21)-R22, -(Cp-C4)-alky! where alkyl is unsubstituted

AMENDED SHEET
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or meno-, di- or trisubstifuted independently by R9, —(CO—C4)—aEkylene-aryl where
aryl is selected from the group of phenyl, indanyl, indenyl, naphthyl, where aryl is
unsubstituted or mono-, di- or trisubstituted independently by R8, or '
-(Cp-Cyg)-alkylene-Het where Het is selected from the group of azetidinyl,
benzimidazolinyl, benzimidazolyl, benzofuranyl, benzothiophenyl, benzoxazolyl,
benzthiazolyl, benzisoxazolyl, benzisothiazolyl, quinolinyl, dioxolyl, dioxanyt,
furanyl, imEdazoiidinyl,'imidazo!iny!, imidazolyl, indolinyl, indolyl, 3H-indolyi,
isoindolinyl, iscindolyl, isoquinolinyl, isothiazolidinyl, 2-isothiazolinyl, isothiazolyl,
isoxazolyl, isoxazolidinyi, 2—isoxazoliknyi, morpholinyl, octahydroisoquinolinyi,
oxazolyl, oxazolidinyl, pyrimidinyl, piperazinyl, piperidinyl, pyranyl, pyrazinyl,
pyrazolinyl, pyrazolvt, py'ridazi'nyl, pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2H-
pyrrolyl, pyrrolyl, tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrahydroquinolinyi,
tetrahydropyfidinyl, thiaz_olyl', thienyl, thienopyridinyl, thiomerpholinyl, thiophenyl,
and this Het radical is unsubstituted or independently.mono-, di- or frisubstituted
by R8, | | |

R8 is halogen, carbamimidoyl, -NO», =0, -CF3, -SF5, -C(0)-0-R10, --CN,
-C(O)-NHp, -OH, -NHp, ~O-CF3, -C(0)-N(R10)-R20, -N(R10)-R20,
—(Cg—Cg)-cycloalkyl, —0O-(C1-Cg)alkyl, -O-(Cp-C4)-alkylene—(C3~Cg)-cycloalkyl, -
(C1-Cgy-alkyl, -(Cp-C4)-alkylene-(C3-Cg)-cycloalkyl, where the alkyl radicals
mentioned are each unsubstituted or mono-, di- or trisubstituted independently
by halogen, NH»9, -OH, -0O-CHa3, -SO9-CHz or —-S0O»-CF 3,

R9 is halogen, -NO2, -CN, =0, -OH, -CF3, -C(0}-0-R10, -C(O)-N(R21)-R22,
-N(R21)-R22, ~(C3-Cg)-cycloalkyl, -{Cp-Ca)-alkylene-O-R10, -Si-(CH3)3,
-N(R10)-S(0O);-R10 where u is the integer 1 or 2, -8-R10, -S80-R10 where ris
the integer 1 or 2, -S(O)y-N(R10)-R20 where v is the integer 1 or 2, -C(0)-R10, -
(C1-Cg)-alkyl, -(C1-Cg)-alkoxy, phenyl, phenyloxy-, -(C4-C3z)-fluoroalkyt, -O-R19,
-NH-C(0)-NH-R10, | |
—(CO~C4)—aIkyl-C(O)-Q-C(R1 1, R19)-0-C(O)}-R12, -NH-C{O)}-NH-R21,
-N(R21)}-C(0)-R22, -(Cg-C4)-alkyl-C(O}-0-C(R11, R19)}-0-C(0)-0-R12,
-NH-C(0)-0-R10, -O-CF3 or Het where Het is as defined above and is

unsubstituted or mono-, di- or trisubstituted independently by R8,
AMENDED SHEET
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Caco-21TC7 perneability determ nations for

forecasting the absorption bf¥3the inventive

conmpounds: (Caco--21TC7 perneability test)

5Caco-2/TC-7 cells from Sanofi are used. In addition,

HTS Multiwell plates (24-well, non- coated, Becton

D cki nson, surface area of the Becton D cki nson

FR1G and ;R29 anedheamaenaisediffeTens anel dredeandi ingepandemdly a hydrogen

D S AT e
e s S

R eI S SSEARY ey o
SR LIPOE BTN oAb (LRGSOl

BShgeh qu(®§538)a1WIdm%| orbUCH a0 \HBSTe favHd wherdMet is as defined -
HEPES and 5% BSA at pH 7.4). The perneability .
akpes and g snsebsitdiedpErhonore di-atr t8Sdstitutbd agldpahtently by

ool cordibrosa A Feller an BafeovaIng: ng! o

. Rqly g ﬁ%%?& )thé gsgnréec"f‘rbciﬁ 'ertéﬁt %%gfafrtia %a%ﬂtir}dep%ﬁdg%ﬂy a hydrogen
“atom or -(C1-Cg)-alkyl, ) ' :

R12 is -(C1-Cg)-alkyl, -(C4-Cg)-alkyl-OH, -(C1-Cﬁ)FélkyJ—O~(C1-Cg‘)~alkyl,
~(C3-Cg)-cycloalkyl, -(C4-Cg)-alkyl-O-(C1-Cg)-alkyl-(C3-Cg)-cycloalkyl,
-(C1-06)-3!ky!~(C3—C3}—cyc!oa!kyl, where the cycloalky! radical is unsubstituted or
mono-, di- or trisubstituted independently by —OH, -O-(C4-Cy)-alkyl or R10,

R21 and R22 ére the same or different and are each independently a hydrogen
atom, -(C1-Cg)-alkyl where alkyl is unsubstituted or mono-, di- or trisubstituted
independently by R8, -(00-06)-alky[ene—(Cg—Cg)—cycldalkyl, -50+R10 where t is
the integer 1 or 2, -(C4-Cg)-fluoroalkyl, -O-R12, —(CO-CS)-alkylene—ar‘yl where

aryl is as defined above and alkylene and aryl are each unsubstituted or mono-,
di- or trisubstituted independently by R8 or —(CO-C-a)-alkylene-Het where Het is
as defined above and alkylene and Het are each unsubstituted or mono-, di- or
frisubstituted independently by RS, '

R21 and R22, together with the nitrogen atom to which they are bonded, form a
four- to eight-membered monocyclic heterocyclic ring which, as well as the
nitrogen atom, additionally, according to the ring s‘iZe, may contain one or two
identical or different heteroatoms from the group of oxygen, nitrogen or sulfur
and in which the heterocycle is unsubstituted or mono-, di- or trisubstituted
independently by R8, | |

R23 is a hydrogen atom, -OH or -O-(C1-Cg4)-alkyl,

X is a covalent bond, -N(R7)- or -O-, where

AMENDED SHEET
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[ 210] ><Sxt 5 B2: basol ateral anobunt of the conpound
to be analyzed after 2 h [AQ]: apical concentration
of the test solution S: "ind##t area": 0.3 cnR t:
time: 2 h 111 Cains 1. A conpound of the formula I,
R27 (CH2)p Nxk-CN H 0 R24 R25 (la) 5and/or all
stereoi soneric fornms of the conpound of the fornula
| a and/ or m xtures of these forns in any ratio,
aRd/ipe hydpbyai alomyi -€GH1G4 )tk ¥ene€G35%¢ kcysfoalk or
conmpound of the forrmula la, and/or solvates or
hy(@ra€epalsyl, t he conpound of the formula la, where
theradical is a spiro conpound, At 10in which the
subsrq%)sa'ﬁ&‘eorﬁ(@ﬁé'h case the same or different
ach pendently a)a saturated or partly
s%ﬂsu 'Q ge(réso gl) cycl oal kyl, in which cycl oal kyl
Iﬁzyr@élrﬂ@%erpéﬂoﬂg’e ichHusrg, Radges, unsubsti t ut ed

I ndepéndently, according to the ring size, nono-,

dieqg-t4)- aiky@hea(cgocgpey&l@august(odacwamyle% Herwiia) ldet is as
saturated or partly saturated, three- to

etlefirant abpodecand ishet Ribstiiidéd owisi bétjtutescloy balngeno{(CheCg)- aIkyI
ring size, may contain one, two, three or four
| 24Ci €3¢ )-uordalkyeoreM-(Gela)akdngr from t he group of

nitrogen or sulfur, and in which
hééer%z»ehkwlen@ Rhﬁﬁ\yl wheee plb@nsdgfean%wbqt@g@g 05§gb§gtuted by

63 533%5@ Eara ?(Sﬁsesﬁt‘ég}ﬁéé_rgaﬁ?g gt & il no
bégg'g a( rr‘Ee%%Mﬁﬁlo%n E?Z J%)%%V' _09b(%f?@'gg'(yl&tlg;é-}%-Ca)~cyc|oalkyl
ﬁ% aglglng%S é}(% Hics %{lg(o%ﬂ%%nt and are each independently a hydrogen

ét@ﬁ"l C({)}-[éﬂq?sdllﬁﬂ,e*( R1g)-flucroalkyl, (Cg-C4)-alkylene-(C3-Cg)-cycloalkyl,
-(C0-C3) -al kyl ene-N(R21) - R22,
- {Cp-Ca)-alithleyaargNVRYE) argl I8 daftned above and |s unsubstltuted or

- (C0- Oc} al kyl ene- ( C3- C8) é/cl oal k&
mono-, di- or trlsubstltuted mdepen ently by R8, or (CO C4) a[kyiene Het where

Het is as defined above and is unsubstituted or mono-, di- or trisubstituted

independently by RS,

R24 and R25, together with the carbon atom to which they are bonded, form a
" three- to six-membered cycloalkyl ring which is unsubstituted or mono-, di- or

trisubstituted independentiy by R10 or fluorine,

R24 and R25, together with the carbon atom to which they are bonded, form a

three- to six-membered heterocycloalkyl radical which is unsubstituted or mono-, |

di- or trisubstituted independently by R10 or fluorine.

The compound of the formula | as claimed in claim 1 where

_ A
the sub-ring Q has been selected from the following group

B aL0O00
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25- (C0-05) - al kyl ene4C1- C3) - f | uor oal kyl ,

- (C0-05) - al kyl ene- N(R10) - C(0) - R21,

(C0- C3) - al kyl ene- C(0) - N( R21)11R22, - (C0- C4) - al ky!
where al kyl is unsubstituted AVENDED SHEET 112 or
nmono-, di- or trisubstituted independently by R9,

- ( Co- C4) al kyl ene-aryl where aryl is selected from
the group of phenyl i ndanyl, indenyl naphthyl

wher e unsub tute . s --
Nt Hoiaio) caliele
ne- TS ect ro

group of azet|d|ny , 5ben2|n1dazoI|nyI
benzi m dazol yl, benzofuranyl, benzothlophenyl,
benzoxazol yl , benzthlazolyl benZ|soxazonI

; QU|noI4nyI dJoony1 dlonanyl

nyl dazo n1waz
3H-\ ndgl vyl |§0|n__ |njHL K/jg \__’
ol i np=Ni sotFiMazol TdVnyl, ™

2-isothiazolinyl, |soth|azonI i soxazol yl
i soxazol i di nyl, 2- |soxazolinyl nnrphollnyl

._.-oct ahydr oi so U|noI|ny1 azolys oxa I|d|nyL :*(
/\gyrl nylo phper ZI yI Sp| eri d| n I Spyrr\angd N~ N
\ Ayr zoI on hpyrl |njLF ’ \__/

hbyrrdy pyr1n1d|n pyTrolldlnyI pyrrolinyl,
2prrro|y| pyrrolyl tetrahydrofuranyl

tetrahydr0|squ|noI|nyI tetrahydroquinolinyl

t et rahydr ridinyl; thlazol , thlen 1, .
: hirenopyri dinyl , nmor phi |n e} enyf an .-
Othi He ra,'cal [ nsubstji ted or i nflepen ent
nQrio-, diNor tri tltute by R8;NR8 is h Nogen

Z

carban1n1doy| -NO2, =0, -CF, -SF5 -C(0) - 0- RlO - CN,
Eﬁ% Oﬁ(m'g) dyclo Kyl ﬁ% ﬁ)\yl)
(Nb C4N al ernH\EE4 é&}Nalky
™-C3)-al kKW, ) - aIkyI e- (C3- C8§ cycloal&&l

mhere t he aIkyI radlcals 20nenti oned are each

. N\
Eﬁ@epeEEEUt /Nkagézﬁifzg;T?}étij;gOZ éé@j g:i\
or - S02- CF3; |$ harog

0) - 0- RlO C(O) N(R21) - R22; N(R21) R22,

-Q(0)
- 6CB) S(ij;%re ; re u Q/fgtegge [jij-u

T or I's 25the |nteger 1 or

raﬁ Nﬂﬂm mOmmNeV|sthe|Me r].m
i - -aL
henyl ) - f't??\ al k /J [iil

N+ C(0) - H-RlO N C0- C4) kyI
R19) 0- C(0) - R12, -NH-C(O) NH R21, N(R21) c( 0) - R22
04) 4l kyI o0)- o C(Rll RL9) - 0- C( Q) - o R12

ere i
) Et {p nd nsu stltut o o o- /
subs ut ed pen 5| DED S ET

113 RlO and R20 are t he sane or dlfferent and ay.e

N
| ndegit rog ] 0 C1 I gy !> ~g
[;Ab@ ;jkyL CH, Cl- ﬁ 8{gr Qél gl:T? ﬁ / S:_A
C4) alrk I-O MCH {alk ¥ : T
- (Co- 05) - aIkyI (C3- CB) cycloalkyl -

~wn
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(Co-C2)-al kyl ene-aryl where aryl is as defined above
and i s unsubstituted or 5npbno-, di- or trisubstituted
i ndependently by -(Cl-C6)-alkgl, -0-(C -C6)-al kyl,
hal ogen or -(C3-C8)-cycloal kyl, or
-(C0-C2) -al kyl ene-Het where Het is as defined above
and i s unsubstituted or nono-, di- or trisubstituted
i ndependently by (Cl-C6)-al kyl, -0-(Cl-C6)-alkyl,

. hal ogen or -(C3-C8)- cycIoaIkyI R11 and
A are sa diffe e ea
i nd pen ently a hyd ogen 10aton1 :}Iky{: :] L\ 7
2Sis S{(Gt- C—al
(G- -a kyI Lo c1 06) (cs cs) cYcl oal kyl ,
- -OB)-al k (3-08) - cycl oal kyl ,
‘;:lzm K} where the
S 5a | radigat—i ed or nono-, di- or

trisubstituted |ndependently by -OH, -0-(G -C4)-alkyl

or R10,. 15R21 and R22 are™the sane or different and [:A\N

S

~are eacl sepen-- 1y a Mytogen-af o - (G3° alky
stitdtedlor nopo-, di‘“b[ -
i subst Mg wependeny)y by R80 20 <~ N
- (CO- CB) aIkerne\'Cs C8) -cycl oal kyl, -S0t-R10 where-

S eger 2, -Cayfl oal kyl , ~-0-R12, N\S
talkg end-ary]l where S S argl | ag_[:v/;
de ned and-al Kyl en /d aryl and eac! - N

" Uhsubstituwted or moho-, or trigibstitutéd
|ndependently by R8 or -(Co-C6)-alkylene-Het where
Het is as deflned above and al kyl ene and. Fbt are each .

Subs trl ubst
ep ndent y y R8 ﬁ%;gi:éL ogether the 3
tro t hey b ded,\f or outr/- /
elght nbere nDnoc c heterocycllc rlng i ch,

as wel | “@s the 25nitrogen atom additionally, , ,
acqordnn to the r|ng si ze nay‘coht |n one er; two ]
[ Or dj nt heferoat ons t he gf oup, of

wher e al is

oxygen, nithogen or ul fgr ang in W ich the N
o ter os i s wnsulstitBred Dr no N d
trisubstituted i ndependently by RS, R2§ IS a hydrogen N

aton1 -OH or -0-(Cl-4)-alkyl, 30X is a coval ent
. bond, .-N(R7) - .or’ -0-, nhere 114 R7 is a_hydrogen

~~gf om CA /a#hylen oaIk A
it y\;,g wf)/; e C>
teg 1 or a ydr en At om
I Iogen

| N
5 (Cl-Co -aIky

wherd PS5 RlRale e UrapUaL BTSY atadhimenttp g spgond sub-

ring, siigleibondesnliisd struttateDlistad bsdy bareslabyd paktilygsndouble bonds, or
-(C1-C6) -al kyl, 0-(C - C3)-f|uoroa|ky| or :

further gngsys sg]aWJ)efL@,ed on, and ( cp- C2) - al kyl ene- phenyl

wher e phenyl unsubstltuted or substituted by
10hal ogen, - )-al kyl, -0-(Cl-C3)-fluoroal kyl or
in whmﬁ*tlé@%uﬁiﬁinga , ha2den @elb(ytéd(fgﬁn tlad: f,o‘rhowmg group

-(Cl-4) - al kyl or

-(C0-A4) - al kyl ene- (C3-C6) -cycl oal kyl, R24 and R25 are
the sane or different and are each i ndependently a
hydrogen atom -(Cl-C6)-al kyl, -(Cl-C3)-fluoroalkyl,
-(C0-A4) - al kyl ene- (C3-C6) -cycl oal kyl ,
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(C0-CA)-al kyl ene-aryl where aryl is as defined above
and i s unsubstituted or 15nono-, di- or

‘trisubstituted i ndependent|ytby R38, or
-(C0-CA4) -al kyl ene-Het where Het is as defined above
and is unsubstituted or nono-, di- or trisubstituted
i ndependently by RS, R24 and R25, together with
the carbon atomto which they are bonded, forma
three- to six-genbered.-s cIoaI ng whi ek
unsu 'tut-o nDno or subs
i nde entI R10 o uor i R24  and
together W th the carbo atom t o-whi ch they ar
onded orm a t nbere
etero yclpal kyl\ ra |cal whi ch i s uhsub3titute
Mrono-, N or tri sd%stlt ndepe dentlly, ﬁg;jj&
fluorlne 25 2. The conpound of the fodful & |
chaimed .in elairm 1 where the“sub-ring been
el ected fr t he folkqw ng A SHEEN" \7
15 1ﬂ§n§Eere he fotted |i/nes in Nte the. \_m
iNCul ar Neinit of chment Mo the second -
sub-ring, single bonds in the structures |isted nay
be replaced partly by double bonds, por further ring -
.. sSystensgmay be fused on, din the sy b/?kf
O)i%a_\{s b(eil\iel ecn)ﬂ rom ||0% roup VENDED
EET 18 \ _\
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where the dotted |lines indicate the particul ar point
of attachnment to the second sub-ring, single bonds in
the structures |listed may b&18 epl aced partly by
bonds, and the two sub-rings A and B are
unsubstituted or independently nono- 5to

doubl e

tetrasubstituted by R4,

and the X, Y, R27, p, R26,

R24, R25 and R4 radicals are each as defined in claim
1. 3. A conpound of the Aformula la as clainmed in claim

bi“cycl o

pvasiel theslofted) lixiastiadie

bétﬁﬁlﬁ%]g%ﬁ@e(ﬂo?ﬁs% ?tiner gt \ﬁgbftﬁk&[ Fstéd A ALb&Rhlaced partly by double

spiro

t ub-ring
d f[rom 10cy
nt ycl

andh each case been
opr pane VAg;/ﬂgliobutane,
y%i pt ane, cycl ooct ane,

[4. 25%]octane Soctahydro ndene, decalin,
decahydrobenzocycloheptene

ctane, sp

oct an

e, azepane, azepl ne,

ateoqh@mrggéggg%TL@g?@@&ment to the second

damtdsiand,thatwo istbringslsandrB aes uaauitﬂnhﬁed or mdependently mono-

oo e PRt R A B 5 R RB0L Bl 5B B3 s bri e recials

2 4 Q azeh e, 2, 8- dlhydrobenzothlazole
%%hydro?gﬁc;%gnzofuran 4 5-dih

2 3- di hydroi soxazol e, 2, 5- dlhydr

@%?zgﬂipf?ﬁqu fiﬁa éf%lwiaia A

1, 3-di a
diaziH

Cthembl-rﬁﬁgs

di oxol a

[wcamppﬁn%wclqwtm%l%KO@P&F@G %8

ne, 1, 3-di oxo

%ﬂf&é‘i‘éﬁ’é’gﬁm 4@0

ane

@dindxe

zep| zepi ne, di
ne, |az ame} di oxane,

ehaﬁeﬂwdadzoaambeedsekmkﬂjﬂom

| ane di

ydr oi sot hi azol e,
ol soxazol e,

iR oty UYL o
o 5L i oxane.

0XO0

Sheiiie, yciahepiane,

J%a%%{dmy@mlhﬁéﬁ@%daﬁh ne,

ine, “is

ot hi aZol 1 di ne,

[ @seddhuydmbenzecyu:lebapinob; dededahydaduintaliens, btcyclo[B 1.1]heptane,
(65 %@oiameiza SRR Groskia uibRIA pAboERe

hézscﬂn‘o?’ﬁ agoctane? -ephhk

[ép r%(g

I ol ane

oxat hi ol ane

ERAdIne, azetidine, aziridine,
1, 4- oxazepane,

mmmmmene,lb@mmmneﬂﬁ -dihydrohenzelkihiophese, 1,3-

R

2B

C?&ﬁ%{hy@&@ghk@fu‘?%n F%? I%Ldrgbgﬁzooxazole

P2, B&JihfroBenfothiol VI, -ayidisisobi A atard l4r&d1hydr0150th|azo|e 2,3-

pyrrolidine,

pyrrolidinone,

AVENDED SHEET
ihyadroisexazelet Pdhgihydrpisowsizolr 4 wthygiﬁ%@m@l%rﬁ 6-dihydro-4H-

t[gtij %Zglr oh%ﬁ{%ﬁ[lgﬁldr@?ol?e% -cﬁé‘:%er%apnyer g h2 diazepine, 1,3-diazepine,

tﬁnrcﬁaz@b.ﬁ@ymaﬂmame HiZirhel -1t £ diadordne piickameli N8;dioxane,
2,5,6-tetrahydropyrimdine, tet

tdim(%ﬁlﬂ%em alﬁiozepaae,nbfl qiazocase: Rioxglea sl

g Raghe

AR

r ahydr ot hi opheng dioxolane, 1

e i

Z1 nane,

tﬂrb@mﬂrctbyﬂmldm aﬁmllalzukme tulmucmmhémet mdananmdoline, isoindoline,
thlonnrphollne thio
1iseth thhpi@ﬁ ipothigzali

[ﬂufbﬁﬂh

are ‘eac

pent asu

(Pxagoga

cycl opr

1, 3-di oxane,

indane,

_nnrphplingh

yr.an,

-tria

! bepiagplias, oaxazOfeie: 2dsureling

ﬁl '4!&&%2@&% [, Mbﬁgdlbgi?lahw)ﬁs@l?;}d)da@i%%ohdlne
bstituted or i ndependently, according t

t[N 8, #JoxgdEzphidinep h@-oxathiepanei 1,2-txathinlane, [1, 3]0xath|o[ane 1,4-

bstitute nd the radi.cals X Y,

heh 2 P d P EoaPe | HOREUSC A 3 oxazinane,

Q%)@izﬂbéne 40)(%12‘&%99 Udbgaz@fld iheeokerdnd, @xb?an%s ofirahdeskocane,
aim1 where the sub-ringsand a

i pipereaius mipsridind quyran, pyrereling pyraxghdore, ayselidingepyrrolidinone,

opyl, cyclobutyl, cyclopen

1, 3- 15di hydr oi SObenZ%fMEIQDg[ﬁ

2, 5-di hydr oi soxazol e,

. ydr

di oxol ane, 1, 3-di oxo
1,3-oxazinan¢,

re each

tyl, cyclohexyl,
-hydr0|soxazole

ol soxazol e,

| ane, 1 m dazoli di ne,

oxazol i di ne,
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(C0-C3) - al kyl ene-0-R10, -(CO-C4)-al kyl ene-phenyl,

where phenyl is unsubstituted or nono-, di- or
trisubstituted i ndependent!| 1%y R8, or

25- (C0-C4) - al kyl where al kyl is unsubstituted or

nmono-, di- or trisubstituted independently by R9, R8

is fluorine, chlorine, bromne, -

-0-(C1-C3)-fluoroal kyl or -0-(Cl-C4)-alkyl, RO is

hgyregipe, tethdbR drc@mnoimé tetfhydr&afin, JtéI(&hydBezEdaQumolme 1,2,3,4-

&1?]“@33')0;%% waé%e @IG}IEI@R%& ngyr_apdqgn%ygggpy%d%le 1 2,%,43—tetrahydro-

S, 15 BTy aRS Firting, ldhanBidtBphdn0 tofrazine,
Sﬁ(jEééj'l[azwlﬂg gﬂl@ Sﬁﬁ@dldmﬁme\/{‘l 8, 4itheadisrtodigime, ANENDERNEe, 1,3-thiazine, |

a,élth@nem[ﬂ(g;gprazﬂ}%}@&‘? %Bﬁéﬁgrﬂpg% %la%?dlne thiazoline, thiepane,
%%)th c{zﬁ‘?’r’p@?o Ithl ﬂgl 2 3”55%9;1 @HI Bifine, 1,3,5-triazine,
Mbﬂ,@]tﬂazlhhh@m [1,2 4]trtazo||dme N(rmm)wlﬁ(:mhm sub-rings are each

Sm@é&tg%% ndgn&saccgﬁggl %ﬁgﬁ%ﬁi?'éetwghgar% tri-, tetra-

Obr Sérﬂtéguﬁémut@a%yam &3¢ thd ReRpORent Re7aphRd60R2A, R25 and R4

atomor -(Cl-Q-alkyl, RL1 and R19 are the sane or
déarfef eacnas dﬁ%@im@amhndependently a hydrogen at om
or -(Cl-Q-alkyl, 10RL12 is -(Cl-C8)-al kyl,

-(Cl-Q-al kyl -OH, -(Cl-Q-al kyl-0-(G-Q -al kyl,
(ClQ)(SdiN@ cﬁ&hé}fbrmula la as claimed in claim 1 where

al kyl -0-(C1-Q -al kyl - (C3-C8) -cycl oal kyl,
(C1l- Qyal kyl Q,/_cy al kyl, where the cycl oal kyl
g s‘i%‘JLrirhg?s ghtt ¥ Qfe Qﬁélpmdeﬁbndé’tﬁt C¥ selected from the group
trisubstituted independently 4) - al kyl

oth aedidine, cyclopropyl, Rytiodomyl m¥mtylh@mybr1 3-

&y@r s F%%g@géﬁaf Sﬁhycﬂg%‘éf Qté%—tﬂhygr%ls%g(gzole 4 5-

&.@dr@@m@%w @rB%deanéBdmﬁM@h@,a’a Bydioxol&Aé -ii@axdieir, indane,
is the integer 1 or 2, or - (Cl1- C3)-f|uoroa| kyl, R23

i @OWW@EO@]&‘IO)SQ@W”@ apagplidioe (rinerazines pigariding, jpyriglidine,

R s ST SR Byl 1 o9, 21T
l éﬁcﬁ BeWhith@he Bwo R26-rirfgstarkysiohgasubstitite dR3i7 ;ndapendentiy,

ydrogen atom_ - (CO-C4)-al kyl ene- - cycl oal kyl,
( ing g the nog}se;gmwan éhé’fm%\g?ﬂ't Réhenyl is

R 5 0 W?@Fﬁ’o%g{“Sbﬂg%a'gwfa%%ﬂ)—R22
Pt O Oy il A B 25,

d %)Dalﬂ 1efe-OFEDL, - |)-‘8Wyle§ﬁe henyl, where phenyl is
{CB ) - al kyl ene- ( C3- C?’ycl oal kyP
unsubstituted or mono-, di- or trisubstituted independently by R8, or

-(Co-C4)-alkyl where alkyl is unsubstituted or mono-, di- or trisubstituted
independently by R9,

RS is fluorine, chlorine, bromine, -O-(C1-C3)-flucroalkyl or -O~(C1-C4)-alkyl,
R9 is halogen, -NO2, -CN, =0, -OH, -CF3, -C(0)-0-R10, -C(O)-N(R21)-R22,
-N(R21)-R22, -(C3-Cg)-cycloalkyl, —(CO—C3)-aIkerne-O-R10, -Si-(CH3)3,
-N(R10)-S(0),~-R10 wheére u is the integer 1 or 2, -S5-R10,

-SOr-R10 where r is the integer 1 or 2, —S(O)V_—N(R‘JO)-RZO where v is the integer
AMENDED SHEET
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R24 and R25, together with the carbon atomto which
they are bonded, form a 30cycl oal kyl ring which is
selected fromthe group of @%@l opropyl, cyclobutyl,
AMENDED SHEET 121 cycl opentyl and cycl ohexyl, and is
unsubstituted or nmono-, di- or trisubstituted

i ndependently by R10 or fluorine, R24 and R25,
together with the carbon atomto which they are
borded -C{O-R18, {0 aBg)-alyls HGREgRalkedy, phenyl, phenyloxy-,
het erocycl oal kyl radical selected fromthe group of
5dCirCg)-fegroatket, i-0-Re9, NHLKO)NHEK1i azi ri di ne,
hexogédr opyri dazi ne, hexohydr opéri'rri di ne,

| HCges ) A G(O 1B 1 RSk SEDRR 1Farkit-C(O)-NH-R21,
oxadi azol i di ne, oxathi anan .ol ape

OMBM)&(@;R%&d&m@n)ﬁé&y@@ﬁ%ﬂw-p R{Q¥O-C(0)-0-R12,
) T e i dine
?Qﬁﬁ%ﬁ@l :ng! ’Uﬁ%ﬁ?‘r@gﬁr}ghyg){gg;?ah 1S PYTTOTLELRE ,
h hi h d i .
 BDARETRAR Sh g g oF N S0 pPEYRE indspendentl a hydrogen

t@ﬂo@zbfl(djpgs)-hlkiygzol i dine, thietane, thiirane,

t hi onor phol i ne, triazetidine, triazinane or

t Ril dzoidi R Dere e sdme oruliffereat andteseach malependditly ahydrogen
trisubstituted i ndependently by R10 or fluorine. 5 A
cARpbahdCarCeh@ldbr nul a 1a as clainmed in one or nore

K e R e N R ST e B

PETrot aadh ABS e LanGhO@IEEH  alky(Ca:Ca)-oycipaliyl
e e R A i

aBnd-, AiSerdricebs RN inBapsade sy ~Obe oLt Chphkyl 02r0R1 0,

sel ected fromthe group of.-azetidine, cycl opropyl,

- CRef epdRY2 are i sdrax\dr differephahd Bes eastaimicpéndently a hydrogen

Sl i ol ShEtiZe ok oy el yeioalky

) h he ri . ' o
el it LY Aibdrdrer RAHLC1H) ORI, iy
=0 = -~ - al - - kyl ,
ﬁ@'%yﬁi‘%ﬁ% %‘)ré’l"??@&‘ gj@ﬁ%&ﬁ%@ghgnyl - wher e

| ~l,S it bstituted by F, d, B
XY ol PAT F LU QU et “bond or N Y
i R7 i€Ca blydragerpaiosn bhe(Cnepealkyd, R27 is a hydrogen
atom - (Cl- CGZ-aI kyl, 4-F-benzyl or benzyl, 30R26 is
aY iy e(@henr ab(€)- AVENDED SHEET 122 R24 and R25 are

the same or different and are each independently a
& bgdntegeshormdt hyl or ethyl, R24 and R25, toget her

Hy
hbR mto which they are bonded, forma
\é@%@c')épggl 9?6%?#%@0 ‘obutyl radical, or 5R24 and R25,

tR@Rihe hydiddent dtent, a(OeC gtaikylene ({34 jtdyeloading,
bonded, form a _
{C1-Cg)-alkyl, -(Cqp-Co)-alkylene-phenyl where phenyl is unsubstituted or
substituted by halogen, -(C4-Cg)-alkyl, -O-(C1-C3)-fluoroalkyl or -O-(C1-Cg)-
alkyl, or -{Cq-Co)-alkylene-pyridyl,
R24 and R25 are the same or different and are each independently a hydrogen
atom, -(Cq-C4)-alkyl or {Cp-C4)-alkylene-(C3-Cg)-cycloalkyl,
R24 and R25, together with the carbon atom to which they are bonded, form a
cycloalkyl ring which is selected from the group of cyclopropyl, cyclobutyl,
AMENDED SHEET
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pi peridine ring which is unsubstituted or substituted
by -(Cl-C4)-al kyl. 6. A conpound of the fornmula |la as
clainmed in one or nore of cli&ins 1 to 5, which is the
compound
N-[(S)-1-(1-cyanocycl opropyl carbanoyl) -3, 3-di fl uorobu
tyl]-3- 10azaspiro[ 5. 5] undecane- 3- car boxam de,
N—[(S) 1- (1- cyanocycl opropyl car banoyl) -

ﬁi[ﬁe‘ntw B0l Wyibhelylpans B uindubsSiuded anendhos adiboxiisuibistituted

cya S?{iﬁt%@bﬁ‘#ﬁfmem 3-di f| uorobut y1] -
it ——
t \thiee? t@ zsSperblcPed hottteomital Ryl cadrbalmieu:ted from the group of
15N-[(5)-1-(1-cyanocycl opropy] car tg‘@r noygl!) -di fl uor
otezitidine qazedidines gigzstiding] diggiiiing hexpRdraRy azine,

N' x§)1 é)i!ﬂﬁ(ﬁ@é’%?ﬁ&%le%jEﬁﬁgﬁﬁﬁéﬂoxgd%ﬂnane oxadiazolidine,

‘azaspiro ecane- 3- car boxam de,
l\l-dxéaﬁ')iaﬂar(é, -oxathiolane, oxazetidine, oxazolidine, oxetane, oxirane, piperazine,

RS iamyaye i gf;‘,g'sg&g%g@q%' it e LA TR

ag‘%g%“gﬁl?%(?ro utyltfé@Boxo %@ﬁ%ﬂr@ﬁﬁ%@qrﬁjggggﬁp ?o

[ 4hs§kelﬂd1aeeth8&zurm‘nb@,>¢hmzdhd|nm- thietane, thiirane, thiomorpholine,

) | okelide, SRS oL e Bine; WRRR A hadu il by oY o or
@51. jtod |Wéﬁ{lgeg@w sy ! ) - 3, 3-

uor obutyl 0X0- di azaspi ro[ 4. 5] decane-8-carb
oxam de, N—[(S) 1- (1 cyanocycl opr opyl car banoy1) - 3, 3-d

i fl uorobut

2%?%{?39'55"%!8% H‘l%ﬁw@gé}]@ as Zélglpggg In.pog or more of c[alms 1 to 4 where

N[(S)-1-(1 anocycl opr opyl car bam)yl)
3, rgf? ghé%%%;@%gg ﬁ_{)%&hyl roup o)f azetlé2 ine, cyc?opeopﬁ[ cyciobutyl,

.chggg}'e;l,fﬁ Jce,ewggﬂy@@&h &bdu&%éi%mféh ﬁa%.@*ér{élqrslﬁfoxoiane

azaspi t o[ 4. 5] cl ecane- 8- car boxam de,
Nirh{d3zolidicé; imdanecyotapliopy I aokazingrs, fEpegaging| DI@Efjdlme

t %’é’h‘pﬁ@%g%eg@%yéfo%mant gng Zlaf %I 15- ?(—gtrah ]d?clmeacp%nh Igne

N[(S)-1-(1 nocycl opropyl car banoyl) - 3, 3-di f | uor obu

S8 0 ELeALITRA G AU, crooproo

dIcfyblbpéﬂtwt@ybl]ohéxtdenmfbhdlmoxﬁzﬂichtneam@ldmﬁ énﬁ]pgfe’ohdine and
ne- 8- car boxam d

NI plcntne e Borinas B WiHRSHIaR ) Fdepeadanty. aspaping to the

| Lﬁléhy%é,inéﬁ&ogpfgﬁggg&t%‘:ﬁ y RéA#here

0X0- i azaspl ro[ 4. 5] decane- 8- car boxam de
, R¢ is(-6H01-Cly)-alkyl, =0, (CO-C4)-aEky1ene {C3-Cg)-cycloalkyl,
cyanocyclopropylcarbanoyl) 3-net hyl butyl ] -1, 4-di oxasp

| F(@ﬁCﬁl—@ﬁqhqe-(@o Ca)-blsylemedehenyl where phenyl is unsubstituted or

"N-[(S)-1-(1-cyanocycl (()jp( op% car banmoy1l) - 3, 3-di f | uor obu

t gubstguted byF Cl, Bror 4)-alkyl,

henyl-1, i OX spi ro[ 5. 5] undecane- 9- car boxam d
p lﬁl}/qqq !bg[qgiorﬂﬁ-? P [ ]

5 I I nnyl)cyclohexyl] 8- azaspi ro[ 4. 5] deca
oy 92682%%?“32? NI(S-

1p(Gd they 1,0propyl car bam)yl) cycl ohexyl mst hyl- 8- az
aspl ro[ 4. 5] decane- 8- car boxani d

NR27 35 -athydrogsmaatamci(Gproplyalkk HaFrr@?mW@r?-eﬂ?Y'l uor obu

- but
Bﬁé-Jﬁd @@%P@@P 8tdyundecane- 3- car boxami de, -
N-[(S)-1-(1-cyanocycl opropyl car banoy1l) - 3, 3-di f | uor obu

tyl]-9-cycl opropyl-3,

10di azaspi r o[ 5. 5] undeCAéI\ﬁENI?‘C% %E(g?n de,
N-[(S)-1-(1-cyanocycl o-

pr opyl car banoyl) - 3- et hyl but yl ] spi ro[ 2. 3] hexane- 1-car
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20azaspi ro[ 4. 5] decane- 4- car boxam de,
N- (1- cyanocycl opropyl)-(S)-213-(1, 4-
di oxaspi ro[ 4. 5] dec- 8-y1) - ur ¢220] - 4, 4-di f| uor opent oxi d

e, FF

N-[(S)-1-(1-cyanocycl opropyl carbanoyl) -3, 3-di fl uorobu
tyl]-7-cycl opropyl-2, 7-
di azaspi r o[ 3. 5] nonane- 2- car boxam de,

NRBS)ant R25 @V@ﬂﬂﬁy@h@nﬁ@ﬂé@ﬁt bﬂ@@yel)aach independently a hydragen
253, 3-di fl uoro-buty1] - cyclopropyl , 7-di azaspi ro[ 3.

sateshanethyl exetbykani de,

I[ @ a@é&pﬁﬁgg@%&b@@@%ﬂ@ﬁ@ 13 which il HOBBRUEY, form a

dmmmbpylairi’cy@]dmmad idalcar boxani de,

RS RS Hpaethes wi B CREsRA aIAT & wich. ey e Pepdeg. form a

ﬁ??%g’ﬁf nlg which is un[s;ubstttuted or %Jbstltuted by (%ﬁ fol) alkyl.

cyanocyc opropy car banoy1) uor obu
tyl]

4-cycl opropyl- 1- oxa4, 9- di azaspi r o[ 5. 5] undecane- 9-carb
oA aengmund-pf(tep fqm(lqla la as claimed in one or more of claims 1 to 5, which

SCy nocx,PI g@gﬁ%@a’f P‘F‘ g?gr%gcyﬁlo%rgbylééjrgﬁ%@ )Y";lz% “dHoFSbutyl]-3-

délz’a‘a?s@)‘irl@[ﬁ gjundelHne Sredrbodamatd) RS -de(1 tﬁgb‘dnbs)’clépr(obylcarbamoyl)—
anocyclop pyl car banoyl) -3, 3-di fl uorobutyl] - clo
p% md]ag-@)zasgrqm 5]decane-8-carboxamide; N- [(S) 1 1-

5[%(@?9{{"’%0%8’3&5‘2@%@@ %’%@Fm&g]aﬂgyl) 3,3-difluoro

1D aexiykad %Za%p%[&ﬂmhﬂ@%lc)arboﬂamﬁdh B4-f{Bx2 a4 piyampéyEo-

]d cane- 8- car boxam

I\P'PPSSbGaibquoﬂgré?rﬁI@W@PH&%ﬂf?c%ﬁﬁ?&ffﬁ&%ﬂ”@d%C%HQ‘”? GEF¥RE@mide,

)Z(M & Sd)ZT %Y(@:}}gggl&fb oyl % éBXdlﬂuorohexyI] -8-aza-

NsphifoPd 51d eédaney&mad;codaomde,pl)ﬂ[(&} bétroyapechplopflbarbamoyl)-3,3-
Pl 3 S Rle Blihubeand LESRBIARIE, RINSPANS -
'\E}{ﬁy&lobﬂoﬁt@é?@é%&g@ S S AEBaN YL RethdiybheRyIRh & x0-2,8-di-
Sazaspirpf4 fldbcane-titabaspinidd, NSk treyasselbpramiassbamoyl)-

N15’bp(§ '%%Pﬁ?&ﬁ@%oxgyfgpﬁ?wl o?»gﬁtg%ﬁf]ip@[a%qeo%ngp@Pal?ogamlde N-

S}ﬂf{?rmyraﬁbéyéﬂwﬂb%?k@ﬁ%rﬁofl ﬁmoﬁfbutyi -1,5-dioxa-9-aza-
1- cyanocycl opr opy car barmo -di fl'uor ohe

Xsﬂ'ﬂ0{5’ Mmerﬂ/ﬁa@oxamld@ (S ot~ QY ymﬁ@pzoraé@qrbﬁmoyl)-?» 3-
I\@TW@PWMI xR Sdiamshiigft-Rld aneyal‘):arg%a 9% uor ohe

XML[IS )1 -1 @Rhodiclopropylcarbamoyl)-3,3-difluorobutyl]-2-methyl-1-0x0-2,8-
20d1 azaspi r o[ 3. 5] nonane- 2- car boxani de

Ndligzyspirq(4 Scaphugpidar Ng[ﬁ%)yﬂﬂ -cyanocyclopropylcarbamoyl)-
A 8 S AR i

’\bhe{rb&%da;de}-I\DI(SI}GGMGJ:deawapmsmMBIthL)Jﬁ _ SHdiflucos-d-ghenyl-
p en utyl]

Fpoirg[4.5lflegpnert- P%f[bﬁ’lxﬁl"ﬂ%%{}lu #(Sy- T -pranacyele:
gbrgﬁgk ﬂ%érflywaw eﬁmsk&ﬁgagz £AIPAPY BLiridzAsslidh bR ane-8-

Asatbaxasijrla, - {{S;’bﬁn@naymo%yclapmmémrbamoyi) -3,3-difluorobutyl]-2-aza-

e e
Il\ﬁ ﬁ%?ro?;{ﬁf‘?%%n% yI- f%&@@@@l%splro[ﬁf 5])decane -8-carboxamide,

cyanotycl opr opyl car banoy1) - 3, 3-di f | uor obut
VINI[ES)-1 ﬁt@pnm@jdom‘ppybamﬂhﬁ@odlﬂubwé)lﬂyu-z ~(4-fluoro
N-[ (5)-1- (cyanonet hyl ggqjip ng%
di fl uoro-butyl]-6-azaspiro octane 6- car boxam de,
N[(S)-1-(1-
30cyanocycl opr opyl car banoyl) - 3, 3-di f | uor ohexyl ] - 6- aza
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[ (5)-1-(1-cyanocycl opropyl car banoyl) -3, 3-di fl uoro

4- phenyl butyl] - 6- azaspi ro[ 2. 51 oct ane- 6- car boxam de.
7. A process for preparing th&3conpound of the formula
| a and/ or a stereoisoneric formof the conpound of
the forrmula | a and/ or a physiologically conpatible
salt of the conmpound of the fornmula Ia and/or a

sol vate or hydrate of the conpound of the fornula | a
apIsk Y1) - %xbkzﬁwdi’@zaﬁplerES]@!@ﬁ@m%d&rbbxarhe:lef - [(Bbae(ﬂ- a
as clainmed in one or nore of clainms 1 to

cchy@l@pmquaé%mﬁk}%m@&w&% dtqa@spmm gecpqne -8-

\A%S{)g or mul a Nngxﬁmq -ﬁ@gbgg‘) nﬁggéwdﬂﬁ%ﬁ‘b 2',) %O:freﬁﬁ%% Mt}rl] -3-

| phénydr1 , 3-HioxaRRaR3spifal3. biyndeaR8-J-eattioxatredy,, Ny 1-(1-cgano-

0, PG 15where X, , R2 a are each as .
d@fq!%apylﬁa&t}@@'-%}%B'QHBXH}B%%@SP65@1@99%{@*&%%@0@{"'de N-[(S)-
t -
ST E/BRSLE BRSPS O sk o
acarbbram iy, Db[{$)- 1e(dnmmcycloprcguyk@rlaamonb@uﬂrd|onrcoI:m;yI] -9-butyl-

la |Va IV 20and t
e e nOHS SSRGS A oP TS it a1 va. or 1VDY
aﬂt[ﬁé) 13?P%géﬁéa&zamspﬁééwarﬁww@-&ﬂa&%mwucg@gudpropyl 3,9-

conpound of formul a

blinzaspiial. Swmiaqmarﬁ}catfboocamni@rmm% hl-eyanasygler e
tAWQ%yI&)a(Fﬁﬂnrg yl)ag %t@%@ﬁ i ?gygxanet hgar%gggr%%d of
N-[(S)-1<(1-cyanocyclopropylcarbamoyl)-3,3-difluoro-4-phenytbutyl]-8-
az‘as'piro [4.5]decane-8-carboxamide, N-[(S)-1-(1-cyanocyclopropyl-
carbarrioyl)-3,3-diﬂuérobutyl]spiro[Z.3]heXane—1—carboxamide,
N-[(S}-1-(1-cyanocyclopropylcarbamoyl)-3,3-difluorobutyl]-2,2-dimethyl-1-oxa-8-
azaspiro[4.5]decahe—8—carbdxamide, N-[(8)-1-cyanocyclopropylcarbamoyi)-3,3-

difluorobutyl}-2-azaspiro[4.5]decane-2-carboxamide.

) CFOF N Nj\NJi‘%N N
QoM Qg T

N-[(S)-1-(1-cyanocyclopropyl-carbamoyi)-3,3-difluorobutyl]-1-oxa-4-
azaspiro[4.5]decane-4-carboxamide, N-(1-cyanocyclopropyl)-(S)-2-[3-(1,4-
dioxaspiro[4.5]dec-8-yl)-ureido]-4,4-diflucropentoxide,

St g

N-[(S)-1-(1-cyanocyclopropylcarbamovyl)-3,3-difluorobutyl]-7-cyclopropyl-2,7-
diazaspiro[3.5]nonane-2-carboxamide, N-[(S)-1-(1-cyanocyclopropylcarbamoyl)-

3,3-difluoro-butyl}-2-cyclopropyl-2,7-diazaspiro[3.5]nonane-7-carboxamide, N-

N
//

| [(S)-1-(1-cyanocyclopropylcarbamoyl)-3, 3-difluocrobutyl]-2-propyl-2,7-
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BI-X C(Va)A\ OH(Vb) with a conmpound of the fornula
VI where Rl, R2 and R3 are each as defined in the
compound of the formula la apgl PGis an ester
protecting group R2 R3 5to give a compound of the
formula IVa or I1Vb, and reacting the resulting
conpound of the fornmula IVa or IVb, after converting
the ester protecting group to the carboxylic acid,

WHiaBadpiFd]3 H¥endrite 7 canpewraidef Nt(hﬁhy%ﬁbﬁ?dlépﬂopy[)-QS)-Z (8-
c)reactin npound of the formula Vila or

mm@tmﬂ g]@mnx—%ﬁalf@a&mw)dﬁ riﬁle'@rqnerttﬁ@ara&@pound

RSP Tbe) gl AR B AL IR Aoyt toxa-
Vigld- aﬁa@mburoqacs!{umdah@ g-eatblokamides NF(G)1d(1ef  t he

formula Villa or VIl b, after convertlnc? the ester to

t BANOSYE ppecaqydﬁﬁ!bﬂ@oaar%%ﬂﬂq%owv&g MAProPYlo!-gred.o-

oS et | ARG RAR USHIERELLS ,

aog'ran&)c&cl\obmm(k%rban'@?l)dfﬁ-ldffhmru)tnutylmé oehpwapgmethilifeoxo-2,8-

fglggglsaml[g SFIé)ec%{n\é?S %a?t?o amlge Iﬁf[(é)h1e ({ %{(gHocyc?épropyIcarbamoyl)
&3dﬁMom \
hexyl]-2-(4-methoxyphenyl)-1-oxo-2,8-diazaspiro[4.5]decane-8-carboxamide,
N-[(S)-1-(1-cyanocyclopropylcarbamoyl)-3,3-difluorohexyl]-2-(4-methoxyphenyl)-
2,8-diazaspiro[4.5]decane-8-carboxamide, N-[(S)-1-(1-cyanocyclo-
propylcarbamoyi)-3, 3-difluorohexyl]-2-cyclopropyl-2, 7-diazaspiro[3.5]nonane-7-
carboxamide, N-[{(S)-1-(1 —cyanocyclopropylcarba_m oyl)-3,3—diﬂuo rohexyl]-2-
cyclopropyl-2,8-diazaspiro[4.5]decane-8-carboxamide, N-[(S)-1-(1-cyanocyclo-
propylcarbamoyl)—3,3—diﬂuofohexyl]—g-cyc!opropyl-3;9;diazaspiro[5.5]undecane—
3-carboxamide, N-[(S8)-1-(1-cyanocyclopropylcarbamoyl)-3,3-difluoro-
_hexyl]—?-cyclopropy[-Z,T-diazaspiro[S.5]nonane—2—carboxamide,
N-[(8)-1-(1-cyanocyclopropyl-carbamoyi)-3,3-difluorohexyl]-7-propyl-2,7-
diazaspiro[3.5]nonahe—2~carboxamide, N-{(S)-1-(1-cyanocyclopropylcarbamoyf)-
3,3-difluoro-4-phenylbutyi]-9-cyclopropyl-3,9-diazaspiro[5.5jundecane-3-carbox-
amide, N-[(8)-1~(1-cyanocyclopropylcarbamoyl)-3,3-difluoro-4-phenylbutyl]-2-
cyclopropyl-2,7-diazaspiro[3.5]no nane-?-c_;arboxamide, N-[(S)-1-(1-
cyanocyclopropylcarbamoyi)-3,3-difluoro-4-phenylbutyl]l-2-propyl-2,7- _
diazaspiro[3.5]nonane-7-carboxamide, N-[(S)-1-(1-cyanocyclopropylcarbamoyl}-
3,3-difluoro-4-phenylbutyl]-7-cyclopropyl-2, 7-diazaspiro[3.5nonane-2-
carboxamide, N-[(S)-1-(1-cyanocyclopropylcarbamoyl)-3,3-difluorobutyl}-6-
azaspiro[2.5]octane-6-carboxamide, N-[(S)-1-(cyanomethylcarbamoy)-3,3-
difluoro-butyl]-6-azaspiro[2.5]octane-6-carboxamide, N-[(S)-1-(1-
cyanocyciopropylcarbamoyl) 3,3-difluorchexyl}-6-azaspiro[2. 5]octane -6-
carboxamide, N-[(S)-1-(4-cyano-1-methylpiperidin-4-ylcarbamoyl)-3,3-
difluorobutyl]-6-azaspiro[2.5]octane-6-carboxamide, N-[(S)-1-(4-cyano-1-
methyip:pendm -4-ylcarbamoyl)-3,3-difluorohexyl]-6-azaspiro[2.5]octane-6-
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in a protecting group elimnation to give a conpound
of the fornmula XI AMENDED SHEBET 127 and t hen
reacting this conpound XI with a conpound Va or Vb,
as detailed under b), to give.the conpound of the
formula la, or e) separating a conmpound of the
fornula | a prepared by processes a), b), c) 5or d),

Fbcﬁ(%'nﬁ:lagl ch[ﬁff)eﬁw S PancyclopfopédrBhmdyp-3Bidifuoropentyl]- or N-

OWI ng t structure occurs’in

e fi(@tli-trreyarooyclogrersicarbamoyi}S, $-gifworo“mhernythutylbe

enanti.o r dlast reoners by salt formation with
eﬁéﬁ??'ﬁﬁérﬁi‘&éﬁ‘? p‘iﬂrg%‘%{m? or bases, chronatography

on chiral stationary phases or deri vati zation by

means of chiral enantionerically pure conmpounds such

ad process i mrspamﬁxeactqm@oumbo{ i fagneladamnddorn hekereoisomeric

ta ne and el
?qmi)g g@ con?;?mén fg%"llélgqﬂ%?}dé gﬁ%ééélﬁgfc}épy £Am patible salt
f ef the &hﬁo@ﬁ&@ﬁf@fehﬁu@l@&ﬁﬁﬂ@ﬁa ablvaty or leydrate of)the compound
infree formor releasing it from physiologically

i ﬁﬁ’d\ﬁ)f@lrmbilée!as%lﬁdfgf an N~pﬁdeﬁ>étfe%%m@f)um%ow@sf@ﬁ@ela@ria as

i?dl %ﬁj(ybl gg Cogg:t?aalm%myoe¢{dvﬁgh CBT&% convert I ng

B Ccorgfing aOéombﬁuﬁdemHeafokmulHHBpar ed by processes
a) b), c) or d) or a suitable precursor of the

formula | a OW toits gnmcal Sstructure, is
capabl e of 'n an oxi de t n N-oxide or, in

the case of the presence of an N-oxide, converting it

t whereAfarebBare macbrastd&f nedlin tog campenndef tirpf@mala la with a
medi cane afact r gnpound of the fornul a
lﬁO'EE’E’HF‘a Oﬁg}“ Epr E?% folﬁgl aims 1 to 6 together
with a gpharjiaceuti cal |y suitabl e and RRyR®I ogi cal Iy
conpat i b arrier; additive anddor_othgf acpiv

i et «K}gﬁ‘a/or &8} pi ents. 25 9. TKE USE of the(“fb)
conmpound of ftthe fornula la as clainmed in e or nore

of claims 1Q¢ for producing a nedi canent “Par the
prophyl axi s, secondary prevention and therapy of

abnor mal | y el evat ed bone r tion, allergies,
- Al zhei mer' s di seassrivargi).Oi i S,0ARDSgy terial
t hrombosi s, asthma, ather t her oscl erosi s,

aut oi nmrune -di sorders, bactml a|0I nf ecti ons,
bronchiolitis, cerebral henorr hag'éG 30cer ebr ovascul ar

i scheni a Hunt| ton's chorea, chroni,c infla
v E(?,(hF’anR@a Rgrﬁfg(eacg gqqqlpztﬁﬁé:ompormg of?he formula la,

R (Sl msrRBNAMENDERIne is present
SEEIQ% %%%Ppgggse %ﬁjﬁn slease di abet es, °P
pinrdri activated forie fpuemmple ésoa mhlwnparmen{mompound, to give a
ence haI eI [ | osis, inflammuatory

P'e\F {%W@B}j I:hmmt ory pancreatitis,
ep| I epsy, d| §oRders, char act erized by enhancesl R2 g3

an| ogene5| s]| ex ive respirator hway

/ut\ af {i¥a) gi ngi @;@S_XJ\NX(/O (IVh)
-~ & onephru i s,| glucocorticoi ti ed Fl{1 o

ost eopor osi s, Blavés._ di sease, Quillain-Barre ~PG

syndr one, Hashl not o' 43 hyroiditis, hepatitis, HV

'é‘lflc?FéécQ mg] th'é‘rﬂéétﬁ]ﬂﬁé’@oﬁlp@hﬁﬁ@%?,thé‘fﬁ?ﬁfu‘l%ﬂl\%m Bib, 5REr converting

nmune 1 nPalrnment, Tnterstitial cystitis, bone

fmaoetsneleto thermrbosdic acith vétheZ to @p@stheroyammmﬁoﬁdbe formula la, or

OB} eogeneting 3 i SRR pp B B4EA B Wana ¥ are
g'%%(%/l’il gé aeﬂ?}@éﬁ Hhe éﬂiﬁﬁ@uﬁd oflitd foplia 1anyast heni a
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neur odegener ati ve di sorders, neuropathic pain,

chronic or diabetic neuropathy, post-therapeutic
neural gi a, trigem nal neuraklgéa, painful diabetic
pol yneur opat hy, post-stroke pain, post-anputation
pai n, myel opat hic or radicul opathic pain, atypica
facial pain and causal gia-1ike syndronmes, organ
rejection in transplants, 15osteoarthritis,

ost eogepesi s| npererct a, Osteoporosi et'sy
di seas¢, apdnpneakiting, Papkapson' s dA: a —¥enmpigus (Vb)
vul gari’s fodontitis, plaque rup neunocysti s

car ni i nurmltl es ey
I ST T I —

ertB(é B@rﬁﬁbgﬁé}'%f tHY fdrhuld BHaRd PEPisR estor ﬂdé(ﬁlﬂt@@roup

t unor i nvasion, viral infections, tooth | oss,

br east cancBr2 Rgt estlna_l 20cancer, ovarian cancer,
cervi cal canéﬁ?@n cancer, kp,ral n tunor, Kaposi "s

~ sarcomm, B- ]and -cel | Ieukem a, lung cancer, |ynph

node cancerR1pan©r\eré| c cancer, prostate cancer and

-sarconms.

to give a compound of the formula IVa or IVb, and reacting the resulting
compound of the formula 1Va or Vb, after converting the ester protecting group
to the carboxylic acid, with Z to give the compound of the formula la, or

c) reacting a compound of the formula Viia or Vilb where A, B and X are

each as defined in the compound of the formula la

8] .
I _ I

with a compound of the formula Vi
R2 R3 O R2 R3

0 |
@Q_x/“ ) (Vilia) Al B N (VIlib)

O R1 R1 O. :
7 PG

to give a compound of the formula Vllla or VIlIb and reacting the resulting
cdmpdu nd of the formula Vlila or Vlilb, after converting the ester to the
corresponding carboxylic acid, with Z to give the compound of the formula la, or

d) reacting a compound of the formula IX

R2 R3
PG._ o}
'f (1X)
" R1 OH

with an amine Z where Z is as defined in the compound of the formula la to give

a compound of the formula X

R2 R3

PG o .
NT T (X)
R1 Z

and then converting the compound X thus obtained in a protecting group

elimination to give a compound of the formula XI
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R2 R3

o
1?)4% -

R1 z

and then reacting this compound XI with a compound Va or Vb, as detailed
under b) to give the compound of the formula la, or

e) separatmg a compound of the formula la prepared by processes a), b), ¢)
or d), or a suitable precursor of the formula la which, owing to its chemical
structure, occurs in enantiomeric or diastereomeric forms, into the pure
enantiomers or diastereomers by salt formation with enantiomerically pure saits
or bases, chromatography on chiral stationary phases or derivatization by means
of chiral enantiomerically pure compounds such as amino acids, separating ﬂie
diastereomers thus obtained, and eliminating the chiral auxiliary groups, or

f) .either isolating the compound of the formula la prepared by processes a),
b), ¢) or d) infree form or releasing it from physiologically incompatible salts or,
in the case of the presence or acidic or basic groups, converting it to
physiblogically acceptable salts, or '

a) converting the compound of the formula la prepared by processes a), b),
c) or d), or a suitable precursor of the formula la which, owing to its chemical
structure, is capable of forming an N-oxide to an N-oxide or, in the case of the

presence of an N-oxide, converting it to the free amine or the salt of an amine.

A medicament characterized by a compound of the formula la according to one
or more of claims 1 to 6 together with a pharmaceutically suitable and

physiologically compatible carrier, additive and/or other active ingredients and/or

excipients.

The use of the compound of the formula la as claimed in one or more of claims 1

to 6 for producing a medicament for the prophylaxis, secondary prevention and

therapy of abnormally elevated bone degradation, allergies, Alzheimer's disease,
amyloidosis, ARDS, arterial thrombosis, asthma, atheromas, atherosclerosis,
autoimmune disorders, bacterial infections, bronchiolitis, cerebral hemorrhage,

cerebrovascular ischemia, Huntington's chorea, chronic inflammations, CIPD

~ (chronic inflammatory demyelinizing polyradiculoneuropathy), Creutzfeldi-Jakob
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disease, Crohn's disease, diabetes, particularly the juvenile form, emphysema,
encephalomyelitis, endometriosis, inflammatory respiratory disorders,
inflammatory pancreatitis, epilepsy, disorders characterized by enhanced
angiogenesis, excessive respiratory pathway elastolysis, tissue grafts, gingivitis,
glomerulonephritis, glucocorticoid-induced osteoporosis, Graves' disease,
Guillain-Barre syndrome, Hashimoto's thyroiditis, hepatitis, HIV infection,
Huntington's disease, hypercalcemia, IBD, immune impairment, interstitial
cystitis, bone fracture, bone loss, cancers, lupus erythematosus, malaria, -
metachromic leukodystrophy, metastasizing osteogenesis, metastasis, multiple

sclerosis, multiple myeloma, muscular dystrophy, myasthenia gravis,
neurodégenerative disorders, neuropathic pain, chronic or diabetic neuropathy,

post—therapeutic‘neuralgia, trigeminal neuralgia, painful diabetic polyneuropathy,
post-stroke pain, post-amputation pain, myelopathic or radiculopathic pain, -
atypical facial pain and causalgia-like syndromes, organ rejection in transplants, -
osteoarthritis,'osteogehesis impérfecta, osteoporosis, Paget's disease,
pancreatitis, Parkinson's disease, pemphigus vulgaris, periodontitis, plaque
rupture, Pneumocystis carinii, pneumonitis, psoriasis, restenosis, rheumatoid
arthritis, sclerodt_—:‘_!jma,'systemic lupus erythematosus, brain trauma, spinal cord |
trauma, tumor cell invasion, viral infections, tooth loss, breast cancer, intestinal
cancer, ovarian cancer, cervical cancer, skin cancer, brain tumor, Kaposi's
sarcoma, B- and T-cell leukemia, lung cancer, lymph node cancer, pancreatic '

cancer, prostate cancer and sarcomas.



