NOVEL SPI ROHETEROCYCLI C COVPOUNDS AS MELU5 ANTAGONI STS FI ELD OF THE

| NVENTION [001] This invention relates to novel spiroheterocyclic conpounds
havi ng seWecvinvmw4abfinity for the nGlu5 subtype of netalpormErPpiia/osmseept ors,
to pharmaceutical conpositions conpr IHEI ng such conpounds, and to net hods of
treatment therewi th. BACKGROUND OF T | NVENTION  [2] Lower urinary tract
di sorders enconpass an assortnent of syndrones that affect normal
mcturition. Lower urinary tract disorders may devel op through a

conmbi nati on of pathol ogi cal and/ or age-rel ated changes of the urogenital
system OrN fdy SRIRGQHE A ERQCYCLIG EOMPAYNDS AS| MG HA ANTAGONISFS al s
suffering fromlower urinary tract disorders suffer frominpaired quality
of life, including enbarrassnment, poor self-perception, and a general
reduction in enotional well-being, social function, and general health.
Lower urinary tract disordegsg INVERNTIOR @ssoci ated with ot her

physi cal ailnments, includi ng—m-s,—me ul cers, urinary tract
infecti @8] fall sThai irvedtromciclatcego nsvad epirclemrooyalid oompasiods bdving sehdtienal |
depr eSSia 1t af%rd (REH 1|15 sdl}f)§f lélnocftrillgtgbotrg 1(cj:errecei I‘?oqg Vtiod %ln%lcs U[fcglegoing] sit[i%r?sm | ower
urinary ract di Sorders nﬁ?? require HOre Care framhearth car provi ders,
bot h f arbiprisdueckupl cdngsshdnandwh inckhodayf tleatngent theteodthi N deci si ons to pl ace
themin institutions. [3] According to the U S. National Institutes of
Health (NIH), up to 35 million Arericans are estimated to suffer from| ower
urinary tract disorders.BAORGROUNDAOOY THERINVENSIONEr S are nore conmon
anong t han n (2:1) until e 80, after which n_and are
equal | \;/V? ect ed. Oi’f‘?églﬁ?aég’/gf“ﬁﬁi&?@rdg PEARIAST A Hysqrimen aloyndrowss %{%Pe%cr eases
Wi th ag@omBy rhib@rifge Gdwel OMry Wab@ENddrt atl dbvelop dRbserah fcembind®9k bo 30% of
all individual s and approxi mately 50% of individuals in |ong-termcare.

[4] AgeRB&OREIEH 9rar es-Telpiae haigen of i thh UrReseitab sdtics 8t oths teg%lagmeo&ver
urinary ntérgbicll S S Indh@as Itehnd @oRIRWES ulikd tB&tdididCidir ¢nt he

| ower urinary tract, e.g., antimnuscarinics and alpha-1 antagonists, and
agents tmaired gpalithegifgng!hing ermbarapsnisal peuseléperamonang a geacstlaedssiion and/ or
nor adr enak 0ot P Wel BKRe, | 3B PRIneEG, 2AF et MQalt0 £ SFerNHdaryNEWE VIRbrdeidhi | €
sonme progress has been"nade in the diagnosis, managenent, and treatnent of
| ower umonavyr, maxbde agiosiaied enth othehphysicdl aloredisy ncludinguelhditiy, prespue plcers,

i ntract : 1er e i.nu n ' :

For mil atn 5% "R aro S FRSpRR RE R Rh, LRI SR M Reion.

[5] G ukadrbexualcdydfungtmne xQldeaindrwdualyi snfierag lomilewprwgent trat dsynlapsesy
through & tuir% 91? r& %a'?r_ rf%m Iﬂ?ﬁt‘ﬁ%%?e §1)6\S/1tdgrrsn @qg fhrRil kgﬁ)dl\/n ro%'e%sig1 ,twﬁ)lal %;[a lb%aaSt t wo
types o qrecethors. I'onotropic and Bt abot topi ¢ gPu anmat’e receptors. The
pri nci plfetdrumddcisoms af placenidor ophgitglont.anat e receptors is that their

ccLvat i o Lot e SRR PR bl

conduct amueicaliadigestirhdled tvesyff2s tfrrofy aRt uEnare thcadesdeMetialet ueipirg tgkeut amat e

receptors (M3 uRs) requlate electrical signaling indjregctly, by inf]uencing
|t 1 acolNOIER SobaBT B e Stuneys GenaiP B bl e St 6 ik seh ad

post - sy Rapdch Gire edually Afftct@l TRl @de b 1@ug hirindd, URst #E@dEO RIS NYitty
relatively slow over tine and are not |linked to rag)i d and ,Ic?r, e changes in
neur onal8ire ABrtihasecdh dektr afiaty track flisgidprs @tieginoyp s 3G of gHdR lzslgvaés gt anat e
receptora@rbﬁmtelgeﬁm gE86K1dpAdin lbafeermthte. NVDA, AMPA and kai nate subtypes.

[ 7] Eight subtypes of metabotropic glutamate receptors have been cl oned.
The subfYYés are 2%assvith wgopnmedssiof agioghgvpleespsqdie tisgdpyergringydisehce

si-m | arigfshRers, ARde B@ﬁﬁ@%‘e&l{s%t c@lgiate, B ACRS G@larPhRREMd | B8mReALEN et

al ., Trends Pharmacol. Sci. 22: 331- "337, 2001): oup I" md u receptors
(A ul  andalpiet L B)tagaBrstu pnd dgentsithyt pes dupeghrtie conGalizerenysl sYsEIY 3)2. . aAtaGoup | | |
ndure lu : - r nGlub5
(either E (Hzﬁg{rﬁ%a? r at 41?}1@%2&%&% %%c?%pﬂg?gggjf%ﬁh ﬁHégé\'?l‘fe\%ovaglggény}%E@E%i and
"b". Subbypen ndeiis theghgmpsis, meamaganieny ped 'tredtmebieefduser winapntrak desprati ve
splicin - ai No-Aci tr ' -termnal (intrace |.ar)
dormi n. ey B RS MBI U ho ShRfed AR TRALY,
nMGLlu5b iageni imalatios aad ihdsples ngreantomieeuritey ttat dfaders.| acks t he am no aci ds
from877 to 908 (n. 828 being the first of the intracellular domain). The
rat mGlubSb is 1203 am no acids long, while the "a" formlacks the am no
acids from876 to 907 (n. 827 being the first of the intracellul ar domain).
(Hermans and Chal lis, Biochem J. 359: 465-484, 2001). [9] The ndu
receptors, belonging to famly 3 of GPCRs, are characterized by two

di stinct topological domains: a |arge extracellular N-term nal donain
containing a Venus flytrap nodul e responsi ble for agoni st binding and the

~ o




-3- [11] The 7-TM binding region is located in a pocket-lined by TMIII,
™YV, TMVI and TMVH, this site corresponds to the retinal binding pocket
i n rhodopsoroi2/qod4p Al |l osteric nodul ators of nGlu5 repr @SEMP2@N/06b6860 t i Ng
advance in denonstrating the potentiality for devel opi ng novel research
tools and therapeutic agents that regulate activity of specific nd uR
subtypes. [13] The conpounds of the instant invention include those
reporteg dzﬁrel n a@lufaﬁwéc@%aa@mt&fysamlwa&& il PreSERYt 5@%& MrSigRGlURd |y
negative allosteric nodulators acting at the 7-TM bi ndi ng region. (L 4] WO
00/ 63166°HI26 BerBaus$Y§em @)e i knoparth ash & Hdeat ofer tynastal \?%C§Pt@§efq}i‘Ptr<?R5<F an

tr eat Moo Bhirdfid Lhfuite dLSRAS Sfhe JRELRILAGIOH I Mfokofil %Rﬁnua@fe%@pmrme
derivatives are disclosed to be agoni sts or antagonists of

r ecept othat Whetrm‘swél@n fforais tligaidogatedhion giRnnrls pad dpirehy. dlrfqls]mad@tf@ 1@@2@312

di scl
i sease Sty b DB PRI Rlg BRIURE ot o PRl BRI 1Pl LS 322(1 as
sel ecti waam agmhiagtss Ntrlabbtna)mﬁuwlmatmamm (rmﬁ}mRS)anegﬂletastectltoalfS@ndhng
| ect e 5
sel ecti Vlcf ¥th8,|’ bgesﬁue”gn 1r]1’tracgl?:uef£)r et'ﬁl% él% BCe(S:’lsfeulwa;J rt g%g pt@lr ?%nan? Qllef

01/ 27070" new bi saryl aceta Prse trea

ur i nary posrepmiptin esiictbat aeamagate)d therugh orittuRd oa sonsél'qmentlmiekamzdlﬁ slowrogerdingc| osed
to bea0|sts or t agoni sts sel ective for receptor. [17] US
6300, o35 r ot e B BT PhChiee SHUBR yPobfh riGrIE PO o6 userul for
the tregwosgnt of ThHrénabypeNCidhdtPRCEUtaRAD REcPlRetiave beui deb@idbsd, ibhehe

derivati ar isclosed to be antagonists of the ndul receptor. [18]
The afo &?gda“éﬁﬁnﬁtéé?t?tmﬁ and patent, therefore, disclose md ul

recept ooENt agoni stk @StyP&LblmelaBbtrdpice flutaf@tdlfcesAdrY haliC B&dnl ¢16Mae. TiNOne of
the references, however, provide experinental support for treatnent of
ur i nar y Sibiwsat ReflRwificd; infrthicn #apRSn Opaticebitsls 6F seaucare aimititichoded f or

| ower uph&iahyolbdies indbdeRSEeal plobSlicVVSpeHE ot ASte&hdt PBaafkb I Ktiy2BT338€l ective
md u 1 and sel ecti ve nmGlu5 antagonists, in a rat nodel useful to detect

acti vi t y30R09 HeGrayiue mGly resaptyrs (mgdt] andm@Prd)sOrayp ¥l mgligeceators Wieh2 s f ound

for ant agamshs R&lpaethER rfa&bto?sr(%ldlﬁl%i}lﬁ@%?@lh%nd fﬁ@ﬁf&%ﬁas two comercially
avai |l abl e antagoni sts sel ective nd ul receptor failed to exhibit an

ef fect. [H¥] ant agdﬁﬁogmlyémé@nm%ﬁf(@theda@m@ quratmlmmwnéb@mmxs@ atdpasbtwaai | ed t o
exhi bi t &ff}ép%éf%@tanh”‘bt’ u%@%) ¢ Belg 1on§% rVifish EJB%%% LeSHCERe o%ea'nea‘htehl\éﬁvéml%

ant agoni sts can be an ‘ef fve neans to treat |ower urinary tract
di sor derglicing 20 Fhenieoisidastrebdini thet Grecrantal iotreeiielg pdaoie| S onploends and

conposi tdong?s%re%lgrqrt{tﬂbeeberﬁjrﬁl rr(?fnthe agmluﬁmﬁﬁ H%l\arﬁal.rrl?ﬁlts{)fj}% ?\21? 4 1?181%&35 %,e for the

alleviatron o assocl a sorders.
pr esent whilvehd 6a”sfonavieckadtle emﬁeudad:ldlsl Somed tHIOsu@h 8281ée1dg\lhad tﬁpsmelﬁttheof novel

het er ocygl i oun t ha Qrs cIu
ool oot Vsl f TBAHATS T mBfin 36 LAG At W BRI S Beed o BN ¢ e
i nhi bi t laminoddcids @M Gt V0T (IOB2T eeﬁh@ohetﬁlmmﬂgmla i@rageligdr dnmainar(Hsmamﬁ al@Ction.

DESCRI Pgha\l g:?%%a} Ng/g%g %4 2(88]':\)1] The i nvention provides a conpound havi ng

t he gen
[009] The mGlu receptors, belonging to family 3 of GPCRs, are characterized by two

distinct topological domains: a large extracellular N-terminal domain containing a Venus fly-
trap module responsible for agonist binding and the 7-TM domain plus intracellular C-terminal
domain that is involved in receptor activation and G-protein coupling.

[010] The 7-TMD of mGlu Group I receptors has been shown to form a binding
pocket for positive and negative allosteric modulators; the negative ones have been identified
thanks to high throughput screening technologies and act as non-competitive antagonists,
having no effect on agonist binding. The most interesting property of these molecules, in

addition to their high potency, is their remarkable subtype selectivity.



11111 wherein: X represents an oxygen or sul phur atom Rl represents a
carbon, nitrogen, oxygen or sul phur atom R a represents a CH CH2, N or NH
noi ety; RREOreprmssnts a val ence bond or a CH or CH2 grompI/EHR30mM@preesent s an
optionally substituted G -C6 al kyl group, an optionally substituted nono-,
bior tricyclic G -C13 heterocyclic group containing 1 to 5 heteroatons
selected fromN, 0 and S, an optionally substituted nono-, bi- or tricyclic

C6- C14 agph  gr ouppheaNTRIRiA@RAcLn MBSt d a8 cked 1inddbycalioatrkily, gvoup, or an
optionally substituted C3- cycl oal kenyl group; when Rl represents a
carbon &t@RM-VU: thissHeswrrsongs 1oy tsgen bindspogkoh it \edansiat om  an optional Iy
substi t yhed MoNO- Qi QYhilaforChe FrO1 B &L RERRYA dxEitiff QURNGOR @ MBARGfd oM 1 to
3 heteroatons selected fromN, 0 and S, or an optionally substituted nono-,
bi - or theinojentipley GB-deydorarg/novg igsparch Rply angrtberanentic agchip dirad grsnlatrachlyogen
atom a : n optionally substituted hydroxy, mercapto, am no,
car bamf?@%ﬁg%@gl?ﬁ%q%g? Cl-C6 al koxy group, or a group of -5- the

f or mul a[013{ =0) - ReTwhrempdumdRef the prsememventmn impidedimat Fopogerblsiréin as mdhG - C6

al kyl or C1- al kox ro n i onal.l ituted - or bicyclic
G- to et St PERSY sl HS b ARB 4R RGE W REnTRAR e r om
N, O andin8jngoegian optionally substituted nono-, bi- or tricyclic C6-Cl4

bi
G T TS A T
I epr esemcata@nta tdifésnal Uiges el Biciuldiig @enatp S@butirhed ThetdoriGitingnbediedosed fg
contai nibQ ggofnlis?sngr%n‘}agon?stshgft (?rgl?ﬁ rcr)l(rg?u rsecegp(tao% \%gh ];ﬁegf}?c{?'y fo? thaénn(;Gl%;l receptor.
[015] WO 01/32632 discloses pyrimidine derivatives useful for the treatment of
different diseases, including urinary incontinence. The derivatives are disclosed as selective
antagonists of the mGlul receptor with at least 10-fold selectivity for the mGlul receptor over
the mGlu 5 receptor.
[016] WO 01/27070 discloses new bisarylacetamides useful for the treatment of
urinary incontinence, among other conditions. The molecules are disclosed to be agonists or
antagonists selective for the mGlul receptor.
[017] US 6,369,222 discloses heterocycloazepinyl pyrimidine derivatives useful for
the treatment of urinary incontinence, among other conditions. The derivatives are disclosed to
be antagonists of the mGlul receptor.
[018] The aforementioned applications and patent, therefore, disclose mGlul receptor
antagonists as useful for treating urinary incontinence. None of the references, however,
provide experimental support for treatment of urinary incontinence, either in human patients or
in an animal model for lower urinary tract disease.
[019] We have tested the activity of selective mGlul and selective mGluS antagonists,
in a rat model useful to detect activity on the lower urinary tract. Surprisingly, good activity
was found for antagonists selective for the mGluS receptor, whereas two commercially
available antagonists selective for mGlul receptor failed to exhibit an effect. An antagonist
selective for Group II mGluR receptors also failed to exhibit an effect in the rat model. Given
these results, selective mGlu5 antagonists can be an effective means to treat lower urinary tract
disorders.
[020] There is a need in the art to develop novel compounds and compositions for the

treatment of lower urinary tract disorders and for the alleviation of the symptoms associated



when Rl represents an oxygen atom R4 and R5 are absent; when Rl represents
a nitrogen atom one of R4 and R5 is absent and the other is as defined
above; whwo RR/mwepnesents a sul phur atom each of R4 an#CREP2oIdepmpEent | y
is absent or represents an 0xo groupL4ﬁ1is 1, 2 or 3; nis 1 or 2; when n
is 2o0or mis 2 or 3, thering containing RL may be fused with an optionally
substituted benzene ring; and each ---- represents a single or double bond

provi dedif\haéh @8GIHOUPHEBRNDinGSi GO Hvel d1ardleni€ AERAARRIOME iovepnfht R3- CC-
i s bonded and that no ring carbon atom bears two doubl e bonds; and

sol vat e$f nRyalrhsteeasyclisngrmoypdy hat g asteativombily), MRAWKPe d1chiing selective
phar mac e, § alnla¥ofGs ptl“ﬁtg |c@m?&lnh§ A thS UG nBOTRRARES pote 2 2aniiGorOBE tgnal

substituents are 1 ndependently sel ected from hal ogen atons and Cl1-C6 al kyl,
Cl- C6 amkemytionnytiexahipugihenegpmechanismrobactiogpano, oxo, hal o( G - C6) al kyl ,
hal o( G - C6) al koxy, C1-C6 al kylthio, Cl1-C6 al kyl sul phonyl, C1-C6

al kyl car bonyl , sul phanoyl

Cl- C6al kyl sul phanoyl , di ( BESCRIBTIQY (JUTHRIAMWENTION C6) al koxycar bonyl and

(G -Co)allcyl carbonyl (G -C6)al kyl groups, and from groups of the formnul ae
-NR*R*, -C(=0)NR*R*, -A -0-A -C(=0)A -(CH2)g-A, -NR**-A -C(=0)NR**-A,
-NR** C(Hf@IA and -TheGiveddidh pheded axoepotmdavingdiependenoinyuls Epr esent s a
hydrogen atom or a Cl-C6 al kyl, Cl-C6 al kyl carbonyl, phenyl or benzyl
group, R** represents a hydrogen atomor a Cl-C6 al kyl group, gis an
integer from1l to 6 and A represents p_phenyl group or a C-C8 heterocyclic
group containing froml to 3 hetegpatoﬁs\gelected fromN O and S; each
group A X Ria

(-

R4\/R1 ) - %

Rs R3

wherein:
X represents an oxygen or sulphur atom;
R, represents a carbon, nitrogen, oxygen or sulphur atom;
Ria represents a CH, CH,, N or NH moicty;
R, represents a valence bond or a CH or CH, group;
Rs represents an optionally substituted C,-C¢ alkyl group, an optionally substituted mono-, bi-
or tricyclic C;-C,3 heterocyclic group containing 1 to 5 heteroatoms selected from N, O and S,
an optionally substituted mono-, bi- or tricyclic C¢-C14 aryl group, an optionally substituted Cs-
Cs cycloalkyl group, or an optionally substituted C;-Cg cycloalkenyl group;
when R, represents a carbon atom:
R4 represents a hydrogen atom, a halogen atom, an optionally substituted mono- or
bicyclic Ci-Cy heterocyclic group containing from 1 to 3 heteroatoms selected from N,
O and S, or an optionally substituted mono-, bi- or tricyclic C¢-C 4 aryl group;
Rs represents a hydrogen or halogen atom, a cyano group, or an optionally substituted

hydroxy, mercapto, amino, carbamoyl, C,-Cs alkyl or C;-C¢ alkoxy group, or a group of



-6- being optionally substituted wth from1 to 3 groups independently

sel ected from hal o, hydroxy, cyano, nitro and Cl1-C6 al kyl. [23] The nost
pr ef err edwoanpoomds according to the invention are thosecCTrEPI1Ob1630
represents an oxygen atom R a repre§§$ts a nitrogen atom R2 represents a
bond, and a doubl e bond extends fromR a to the carbon atomto which R3-CC
i s bonded. However, the conpounds according to the invention in which X
represents afhe QEHASN- R VIR iR R s & Sptiodl ht whlyeobond
ext endi ng froﬁlgia tég%ﬁzlé§yggﬂ a?%%??% %higﬁhgaggﬁggqgﬁ%gﬁggdngr?a CH2
group w th aCsCnglkexprarest epdnaly rulsHumdamerp-1¢iigyshie dn-Cathstareychithi ch R3-
OC 1's_bondeghouRthTfink FREFP G RoretdfnsQERUBY BOR ! SAPECHERT Gilionglh24] R
preferably répresents an al kyl group, an optionally substituted C3-05

het er ononocy#ibsteuigd owpo¢binpririayelg Gsrlontry! grour8 ohet er oat ons sel ected from N,
0 and S, an [ opal | ' I ormul a
"6 20) - Ra n SRR e Al P AR o S onel, b RHE R s
represent s ahydeddyyhinoigsoprapyl, butyl, phenyl, 3- (t.butyl)-phenyl,

2- chl or ophenyl —chl or.ophe , .3-chloro-5-fl uor nyl ., 2- nophenyl , 3-
cyanopneny! . Kl RELBHER LRI 1 e ehohb spidnt? ORREIE sy R REE RO ot
4-f | uor ophengpkmb&edyiok conygphirnirbm 03e B hotproatyls phlecisd fro8 Nyetdnd 8y phenyl |

2- met hyl phegyl , 3-net hyl phenyl, 3- (3 -nethyl- [1,2, 4]

- oxadi a 92¢V@¥§%W%HV¥7§ﬁUﬁ%?Tophenyl,3 -trifluoronet hoxyphenyl, 3 -

trifl uoromet Rydqarenyd asbsértpyri dyl , 4-chl oro-2-pyridyl, 5-chloro-2-pyridyl,
5-fl uoro-2- yriq%l, 6-. '
fIuoro-?ﬂﬁwgfﬂyf,%ﬁ%%WH9$m?yﬁ$ridyI,6-nethoxy-3-pyridy|,6-nethy|-2-pyridy|,
4- trifluoropmtdRlard RyisiaBytht andtiydtheyd as dofilddu@ea@r; 3- pyri dyl, 2-furyl,
2-thienyl, 3-thienyl, 2- pyrazinyl, 2-nmethyl-1,3-thiazol-4-yl1 or 2-furoyl
group. WhOBRi RREFCH FEPMEYENi s a carbon atom R4 preferably represents a
hydrogen at ogach af R RIENn @& Sen@®is ANchQR M Prate sy RS bid g nonocyclic C3-05
het erocyclic group containing from1l to 3 heteroatons selected fromN, O
and S, &t 15dn26ptional |y substituted phenyl group; and R5 preferably
represepts| g yiydrogen or hal ogen atom a cyano group, or an optionally
substituted hydroxy, mercapto, am no, carbanmoyl, G -C6 alkyl or C-C6

al koxy @theup,is dpr @ igPeug. B rmbasoftynimg|Ra ma@(bed{lserétw @itigngly splegbitwerdent s an
opti ona y@@%' ted Cl1-C6 al kyl group, an optionally substituted
nnnocyck%%ﬁés- ldl'ﬁfgterocyclic group containing from1l to 3 heteroatons

sel ect edadhr-omrégresentapdingle @rdoable dptd prvaldey timulost doubleckbngwatepds orodlp: [ 26]
When R1 S_Aa. )} & 4 refer ent s dr ogen
or 11 ot a GBS sk 3Tt BUhacLuTInR B AheABbY SEEbERE R Fulet e

pr ef er abbydsr epresents a hydrogen or fluorine atomor a cyano, hydroxy or

ethoxycargo | oroup, éz.; Al ternativel mﬁen 1.represents a bon
B B S TN R e R A R S
di f | uor eatstdfiyhchremp@umngdy.r i dyl met hyl ene, trimethyl ene, -7- tetranethyl ene,
et hyl en %% Xy, pr.Qpyl enedi oxy., oxyethyl, qxypropyl, nEtF | eneoxynet hyl ene,
vl oy Fiho. " ot HER R S o s st By Pt SOy PG e and.
2- 0x0- t el i@hyyDf ur-ap3alkb:0xXyhylr6}g, gherdipto, AR Haher nab, neloyC,-eharylR1
represents arpon at R4 and R5 toget her preferabl

P halo(&— s)alkoxy, Cl—cC)gnalkylthio, 1-Cs afky?sulp onyl,pcl—C6 all%ylca}/rbonyl, sulphamoyl,
Ci-Co alkylsulphamoyl, di(C;-Ce)alkylsulphamoyl, (C-Ce)alkoxycarbonyl and
(C-Ceg)alkylcarbonyl(C;-Cg)alkyl groups, and from groups of the
formulae -NR*R*, -C(=0)NR*R*, -A, -O-A, -C(=0)A, -(CH)q-A, -NR**-A, -C(=0)NR**-A,
-NR**C(=0)A and -O-C(=0O)A wherein each R* independently represents a hydrogen atom or
a C,-Cs alkyl, C;-Cs alkylcarbonyl, phenyl or benzyl group, R** represents a hydrogen atom or
a C;-Cs alkyl group, qis an integer from 1 to 6 and A represents a phenyl group or a C;-Cg

heterocyclic group containing from 1 to 3 heteroatoms selected from N, O and S; each group A



represent a group of the fornmula -(Yp)- wherein p is an integer of from3
to 5 and each Y independently represents an oxygen atom or an optionally
substi t utwo 20etdoydoene group, provided that no two adj acent/Er20mioetedes
represent oxygen atons. For exanpl e, (Yp) may be -0-(CH2)2-0-,
-0-(CH2)3-0-, -0-(CH2)2-, -0-(CH2)3-, -CHZ 0-CH2-, -(CH2)3-, -(CH2)4-, or
- CH2CH2CF2CH2CH2-. [ 29] When R1 represents a nltrogen atom R4 preferably
represeptig adfm@mlllyogaﬁkthwe& ubit okt @dto@ -d&u SE'QBé’é'p@ﬁHéH@ﬁlé@lEéth glroﬁmﬁalo _
cont ai I’ll;ﬂ? romlto 3 heteroatons selected fromN and S, wth R5 being
absent roRY: §EoVRfrg andG -y abl y represents an al koxycar bonyl ,

opt i onalhs) subst i fitigcl Bfeydreal ARbIANAD . HHARbA hUUELe in which X
heterocyclylcarbonyl cgf banoy Pﬂﬂ%i ca?ﬁgnofl, N al kox -ﬁﬁan§ | car banoyl
or opt i ewpadskyts BIUDSIEEN @tp@dRhé@mso@ty@Inyttqgan dlarmold regresunts, a kmntih aRlla Bevbiry
absent. ] 3Qk P{éﬂeﬂoxﬁl% %Brtﬁé%gﬁb%? aatcgﬁ th Oxglﬁa&%t %Bc 34 HSBHe%l Ri&SEARNY
represents a 3-cyano- pyrazi ny -

3-nit rOC@npcBmHyaocQPdpggrtD thel ingmoopin W\]nlcthREprmntmgnab@ntatonm&lenemase\ntsei y, R5
nore pr n a ony, enz furoyl, 2-
0X0- 1- I%fln—f Z%l Il{h dep %?e Bontc)l xtei%h g)%%cf‘l?‘m tilé Fang t%mzt% nh18¥ il{ C2 C- 18
InldaZObDﬂhdpfEC&EQﬁthwﬂﬂlHM&éh@M&%&h@ﬂgﬁZmﬁML&HﬁehHWMIantowhthy

onyl , pi dlno r bonyl 1- r dlnlc arb car banoyl ,

di ?/ret Eyf&ggr ad ‘H{%t WF(?\BI{SBa p@%f%x{; Ké net hyl - czlr banoyl ,

N- et hyl {04 sopr oa%l @&Jfé:rajmyﬂeplegenéh- @yraﬂd&l gxaﬁﬂ;aﬁmwbtlgfawpsubyﬁtﬁtbd RZJ3 bei ng
absent. Defini ops Ej éﬂ hfté ere tated ot h]g V\%% ﬁh(é ovm ng

defi ni tF‘Btﬁ”sOH%?BB‘W 't BF°50 Bt&‘t““‘cg O leWeh ICERBIMP; SEGEtF OFh: & &g Arhese
del;ﬁlD ni tlopﬂ’@aﬁ@l@%ﬁéﬂﬁﬁﬁ%ﬂﬁhﬁ%&o@L of bl%rcwlpedfhﬁé fcﬁmh?r—]fﬂ(i:@)—lks_,%e]@fn IRY 5§hsf or in
conpl natl on Wt other terns or exa e, e definition of "al

appl i es IpBreddmilys tetenpg Morg grefisahly, Bﬁtrg@wat%adn?th@ JPIEOPY L3N le}wgyloé al koxy,
al kyl amnguy1ppterit bicioréhkyh, Cﬁt‘:ﬁ;@f@ hen€t, G-chid6 5 TRIFREY I, ad J:yah@pﬂﬁﬁy%l gescri bed

for chem cal group, for exanp ﬁe ranges " romm% 0 carbon atons" and

" Cl- C6 aywphenvlnéreemmepyle éﬁﬁﬂpé?%n%ﬂa@fep@aﬂe érfbpmbwhél Byorpriisids and
speci fi f [ rﬁ%@‘?;ﬁp t gai ght
chai n o(rg H%E?r%g%}%dﬁ cﬁgﬁ”@??gi@fihﬁﬁﬁ@ﬁ%oﬁ%}hﬁ hléwe{v? ng r(??r? 7 '? o 20
car bon &t-owthyl-t.23 fleoxediaralrS-ybrrifcayly ed3-alttephengk oupdritizpvemdthanplienyle 13- car bon

atons | ’t"nf‘iLE)go ﬂﬁn?{bﬁ %yxﬁ%ﬁfz%}ﬁ@g 2%%1?6}%1 9L RIPR - ﬁ}gé@lfs" Alrd ot ap}rl riylCAI bon

atons int ans an a group h ng about 1
to abouﬁluﬁroehpﬁmial at drreethyl- 2tme1daha| A-mdthaxd-3rmyidple sﬁﬂmtlgyhﬂ ‘foridpls anéhed.

O N R S T Vg SR RS

|sopropy sec-
strai ghpymhlaylnzmmt}ml aﬁethxadolélfbdmnzddlmplmdmpc hydrocar bon group haV| ng at

| east OT(ﬁz ?ar bon- doubte % avi nrg@ ¢ % car on atom; in
t he chai Prefer 8“ a1 T?Brr?fﬁns roﬁtbon Ave fpgeg?n Y %Dr??ﬁaP% rﬂgeéjtao% In the
chai n. Mh)lbgenwtaﬁearnr@ﬁloﬂdllyesnydtmgé@mpmcbraweci Comteodtyolid giwap banaiahgf®mm n t he
chai n. al kenyl roup. havin t o about 6, carbon
o i e e E g Ly B i et PRy w0t Keui ¢ abi o
al kenyl pgfaups rdpﬁ‘&bﬁi@ie hedrbgsnydr, hamgapaaml a cy@@@f@pe&ydm opfiofdliyendtitutdd

hexenyl and 3-net hyl but -2-e 34] " Al kynyl ans a straight chain or
br anc hedY RS, AMeAFaPlh AT ﬁ%fg%/%%yér‘[fﬂo% gkeup Cr° XCo alkoxy gtoup, Ot a rotp of the

formula -C(=0)-Rs wherein Rg represents an optionally substituted C;-Cs alkyl group, an
optionally substituted monocyclic Cs-Cs heterocyclic group containing from 1 to 3 heteroatoms
selected from N, O and S, or an optionally substituted phenyl group.

[026] When R; represents a carbon atom, R4 more preferably represents a hydrogen or
fluorine atom or a 2-pyridyl or 2-pyridylmethyl group, and Rs more preferably represents a
hydrogen or fluorine atom or a cyano, hydroxy or ethoxycarbonyl group.

[027] Alternatively, when R, represents a carbon atom, R4 and Rs together preferably

represent an oxo, methylene, difluoromethylene, 2-pyridylmethylene, trimethylene,



havi ng at | east one carbon-carbon triple bond and having from2 to 15
carbon atons in the chain. Preferred al kynyl groups have from2 to 12

car bon atworoiznosdve chai n. l\/bre preferred al kynyl group®Cchareoifierw® to 6
carbon atons in the chain. "Lower alkynyl" neans an al kynyl group having 2

to about 6 carbon atons in the chain, which may be straight or branched.
Exanpl es of suitable al kynyl groups |nclude et hynyl , propynyl and

2- but ynydiramefh3Rhe, eh@fgﬂedlo)@ pro%]r,letédlwct»ty@th mtyprwnﬁet@ne@wmat ene,
monocyclic, bicyclic or tricyclic ring systemconprising to 14 carbon
atoms.  BYdrORARNIOr mefhoxyigning, ylrcaﬁtoesmﬁéy FoEYrRpeyy iminoporgs- O&O'E?@?lmdéo Bianj oi ned
at one B%W%&nﬂh@ ofyuypond or a heteroatomlinker (0,S, NH or N(Cl-C6 al kyl)
(e.qg., 1-phenyl napt hyl). The aryl group can be optionally

subst i tt@?édi on th@ltmaﬁlgelww nofierepriescmtsraccaghop stam, Rerfind Rs togsther prisfeyably t o 6

substity e f Eﬁagpl S l e aryl
gr oups | u&emgﬁﬁny aﬁgﬁﬁggh gn%th%gi ﬁE%m- 3ﬁgff%§f%]§?b
heterocymkp@wmnbanwﬁaﬂnamonanal@mnnonaarqnanMW's&mumaﬂememmhm:anmpr
trlcycll tem fr 2 14 rin I a d ontalnlng
1 PRl S TG bRl oo Gt 20 RURRE, (EE BRI e
and tr|byc@KCH@@{Ere@&CHDQOgramp@Hafe -OuSHd);-at-CH,@r-CHLpaChHb)s-, of Ciloi-ned at
one p0| C?$€%¢%;Cg(ﬁgteroatontlinker (0,S, NH, or N(Cl-C6 al kyl).
The 1% terocyclic" can be optionally substituted on
t he ri ngozlgy r epI awhag Rahe@vsahts abhleogandﬁtogemqmefélhblyrﬂeptgselﬁm @neptidhallypr e
substltu sane or differe There are no .adj acent
oxygen B durGHT oG o SRERESARPRAA hly ST G R AR Bh S or
sul phur cab@msofvith e, hredgenentc LAllt@maam)bazsomte%gt teysre@@ﬁltsdarz elitokRaibbgyl,
correspondi ng N-oxide, S-oxide or S-d es of suita

het er ocyBIGEY jsHstifies! Py fearbyry P%‘Q!I‘a% |89trstltwteélob<%%w [ylcagony; aifgw?yl

oxazol ylgiakPearbahdy, NRWok XL alk Q¥ Y bs oftdohdiHadibadhted hditd&RiNdarbabdoypzol yl ,

tetrazolyl t hi enyl , carbazolyl,

benzi mi dmt\whﬁe ¥t By | | benzof uranyl , i ndol yl, qui nol i nyl, benzotri azol yl ,

-9- ben%@.’atOﬁ" azol y\k’herpﬁ%ﬂl@ﬁﬁodl Mﬂr@geggﬂ)ﬁ‘l m%%@[gr¥i}erably§9ﬂjé§eﬁfgla'3r%lano 2-

i soindol'yl, acridinyl and benzoi soxazolyl, aziridinyl, piperidinyl,

pyrroli @yr@ymyl pi plérpe?zmwl of ei-piieycimethyl Apyridyl t@@trpahwlt otumbging| 2 absent.

tetrahydn I recyclics
yg—xlt%hﬁh@a%ﬂquthore St | C% 'r%éselgggtlt %@bﬂ{}gﬁgm 3 E‘ﬁ’lh 0ber[z§)7l] 2 'f{ﬁ%ﬁ ocy

with aromatic aracte t'o as eteroary S of
het er oalomratlma?@zolﬁxaftq@ﬂ@sylofi% Iscthylabtb@nhleﬁt ex® hiroezdlidmyicatbuyde 4fatlaty | |

im da20|1%/p1peréz§n%/¥ %?b%l %//1 Oﬁ)?p% 13%8+9>fl£%nypxazo ?{yrrotllla{nlyfcgllbﬁ%l pyr Icgr%arfloyl

pyrim dy azin I'azol
car bazoldththmmamuyd almdl}&darbahem]z OF-nethoyyl-N-heind chibaaoyl] N- eltlmlkN r)zd)propyl-

qU|noI|n¥Lmn?ﬁnzgt%%%éf ankgcggéft ¢a€%%%%8P nzooxazolyl benzi m dazol yl ,

|squ|n8 iny %8xazolyl

tetrahydrqu|noI|nyI tetrahydr0|squ|noIinyI 3- phenylpyridine, 3- cyc

Iohexyl r.i di ne, (pyr| din-3 -yl) nDrphollne 3 -phenyl is oxazo |le and
-(p |EZ@P¥8$h-1 - yl)pyrimdine. [38] "Mno or bicyclic cycloal kyl"

rreags a[emnocycl I%xce;stbxfahee?/abﬂe@ ofRIVACY) tlid E@goﬁmt(ﬁﬂhlh_?%si APLf mam}ggom @hel4 .
carpbon atons eranly rom carbpbon ato e Ccy a can e
opt i onaPf§° lﬁB%PCE ceieedndteipRe Ti?ﬁ‘?gdegi}mP‘égp"rpQ&Y ‘i"régglﬁssa%fal“f aﬁtt fBden on

the ringsdaybyRe106r MOERLIMRESH Iithefths WHhC hFoRYxabPId MR SaHRIAN ofttalifyer ent .
Exanpl es of suitable nonocyclic cycloalkYIs i ncl ude cycl opr.opyl,

cycl opefpRiics netRioiedyT 2sasigh bytalssre feyky! porsims o elkory. alliviaane afyithipcycl i ¢
cycl oal iﬁ%&aﬂbﬂﬁ'}h%@ Birl&GRIkd, iyl rang&r&%rméh f@pghefﬁq@a{m%@&)bl for &)é%]ple the

"Cycl oal kényl " "has a menai ng corresponding to t cl oal kyl , but W th
one or tagedotibmel bondd oaiboni #iome ard ng1-Ce. gkyl” dp@tl@hé&eqmbmaﬂons and

cycl ohe £ ine, chlorine, brom ne
or |0d|§ggb%?e%gf?g§9%§%d?ﬁ r?%éﬁ&bﬁF?t?ﬁgﬁgt R%%?%e and nore preferred
are flud®i2Zhe and Ehlkg¥inmans a pgaight Than e brancled whain aliplatih dydrogselbadrome,  or
W t hin . uch . I t j i y, t
re5|due%aﬁﬁég%&bﬁg%gﬁcg?&% %g%gﬂﬁh%?%ﬂfaﬁ&ggmg%ﬂ%5§%P§§ﬂ%ﬁgﬁggﬁnp b

"acyl amcarbbn atefneirsthahami Nb)rer pttdfeuadi akubgt)unsdtaedfrmmtlhtoaﬁmadwyllatcgmm?unhe An
exanpl e of an "acylam no" radical is CH3C(=0)-NH where the am ne may be
further substituted with alkyl, aryl or aralkyl. Stereochem stry of
Compounds of the Invention [ 42] Conpounds of formula |I may have one or
nore chiral centers and, depending on the nature of individual
substituents, they can al so have geonetrical isonmers. Isonmers that differ
in the arrangenent of their atons in space are terned "stereoi soners”.
Stere0|soners that are not nlrror |nages of one another are terned

. o o o b1 o o o Y o



absol ute configuration of its asymmetric center and is described by the
R--and S-sequencing rules of Cahn and Prel og, or by the manner in which the
nol ecul e wotzat2am44one pl ane of pol arized |ight and desi gratram2@3/061690
dextrorotatory or levorotatory (i.e. 3 8S (+) or (-)-isoner respectively). A
chiral conmpound can exi st as either an individual enantioner or as a

m xture of enantionmers. A mxture containing equal proportions of the

enant i ogRlig kBowd dI8E thearlsamedlkd JMbupl g abbut™ ¥ A8t 6QBLBA BicRE HNRgual
portions of the enantioners is described as having an "enantioneric excess"
(ee) of chip pdjchipry IR Breight ebbrpeind. Evienleefeydatdy allyecrapsangleleencthy. o

m Xt ur e 191 Qf 1.9 Lped vl m-gutd %at_rb%{ nmeric excess (%ee) val ue
determﬁeg’byptrfﬂk%e’ %gfdr’%l’a: %)Ie’e‘: )(/f)R) - ) | (R + (S) [43] The ratio of
enanti offB$ can alAdkenykE rokahs metthidhy chtapper brarichgr ehiamyaliphdtie hgilnacarben giewr ee at
whi ch t M nt | r har.i || i onpar ed
o the iy e oA AT A fa By e 230 R s i REh b
det er m aban.iefaged dkenfybiioomi Inge flomnditeat2 @ptangadmspinrthe ghamn. eMarstprefamgdr |
(enant. ] Qr nant .. m nor 441 The J nyenti.on enco | 1., i ndi vi dual
i soners a%?}“g Froﬁlgﬁﬁa S froofr]‘l %"%c))orérrﬁalﬂgoﬁ %torqsh% tféfeéélglrni p 5'on aore%grg?rl?eﬁgs %fauéenyp

parti culgaupdanjpgint ibout headpe crdniscat thoch@ndwhitiaimmy bessttaighe odéthntledi ncl ude

bot h indivi dual .en i rs and m xtur acen ¢ or_ ot herw se her eof

et hods trapone” SRR ARGRT ofiB: Tiohledond SRR Mar PRES SBReiof of

st er eoi sexmylsandBenstkylbutionamh in the art. [45] For many applications, it is
preferr 0 carr, ut  stereosel.ectjve nt heses. and/ or to subject the
Peacti ool oduct  TURISERBER STEIg0 Fa e seCT Bpe b b St

subst anhiahd it RRt ivcaalchisoptdrBonTRpey bkl andtatiablienst &5 e9selbes hiovs i8R heti c
procedures for_ producing opti ca}fri?';j/h:gure materials are well known in the

art, asciie Isefgeetiriioay! gorpshave to Loy an atems inrthschamy Megstaresedy pur e
fracti oRfkynyiResPs MveTHonl 2 td lcdrhi® adrhs ithd chbial #sVer lBGAGN Ind@nd Hpfikyinpvent i on

conpounds nmay exist in gol ynor phic fornms wherein a conpound i s capabl e of
cryst al lgroEpAgving Zdiof $hopie Atcarbgp pEonsyin: e chainet kgl snay dic stieht of Pranghcdnd

separ at ifgnped ¥MRfl Ay PESuNM éﬂlﬁlPﬁpf%b&nyl afdBbuibhyast erei somers differ
in both physical properties and chem cal reactivity. A'm xture of
di ast er rs can Meoseparat wdydlint ¥y napans ore piogapai menopyedied biskiclisobubi 1 i ty,

fractio 0 i i c pRI_ t , Ln | ayer
chr ot o7 S Gy bR o0 1 QR AP o P RRGK P e kB

conpl ex 2mirxét pigs opfointid 2 Pey panteyis aibond oemhnteioatver knkey (10.6aNHy or MLi-Ces t wo
steps. | ir P, 1 re,.o i e I | into
enant i o%e&yﬁégﬁa?)%pg ?&yz.’sl %%gglrn %@:}Ha }cl)eviér.ypFﬁﬁ%%gsnegegrgnlg%g%@pgﬁgtﬁg\ég;88rtrlgeri C

pai rs ariggfwitht dneror puné fubsituems, prafanipledi tbi tosubstawmmitse hadhfroay l@nthe eamd bie ot her
enanti o or ,..Imor eferably resolyed into ¢ itions conprising pure
enant i ottt RaaBpls P e ayLapus s Ui arT YPPBYi es reaction or

nmol ecul @36i nt er actNl@n-,Wit, horatric fulic alctaaggolic” @edhs ,anS drdredtic @ n@edrummtiorat ri X.
Resol uti an may be achi eved, f.or exarrpll1 e, b%/ coréwerti nl%fth m xt ure of
enant i offBH@Cdemyno b of JeyRfic rigg AUFB, "V A i 18 i 1B CHPUS oS0t s by
react i ogomhihidgdrddul € &MiAR tatcdiiBsho@h feons B ONghday @Mvhe of infcombinakies @ivhmy agent .
The two resulting diasteronerjc prgducts_can then be separat eg. The

separ at &FYAIQRYLPSGHE BLURY Fetfiien o 206 APeHetr JPECE RO &ifahPPEhYTS by

rever si Reefdd®n MKk @, draat, -of amsh.oOTRBth &Y bi of #R)cliRasrtdéléiRn caf be

enanti oners can al so be acconplished by differences in their non-
optionally substituted on the ring by replacing an available hydrogen on the ring by one or
more substituents which may be the same or different, There are no adjacent oxygen and or
sulphur atoms present in the ring system. The nitrogen or sulphur atom of the heterocyclic can
be optionally oxidized to the corresponding N-oxide, S-oxide or S-dioxide. Examples of
suitable heterocyclics include furanyl, imidazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrrolyl,
pyridyl, pyrimidyl, pyridazinyl, thiazolyl, triazolyl, tetrazolyl, thienyl, carbazolyl,

benzimidazolyl, = benzothienyl, = benzofuranyl, indolyl, quinolinyl, benzotriazolyl,



covalent binding to a chiral substance, e.g., by chromatography on
honochi ral adsorbants. The noncoval ent binding between enantioners and the
chr omat ogvephi2noasor bant est abl i shes di ast ereoneric compir@pesii/obwsadi ng to
differential partitioning in the rmbl_ge and bound states in the

chromat ogr aphi ¢ system The two enantioners therefore nove through the
chromat ographic system e.g, colum, at different rates, allowing for their
separ at tbattothliza%] i;tttzt)atazaaﬁotéﬂzﬂlgdaeiwmﬁs%qahalﬂw lsotsta@wn bevidikye atct and
are comercial ly available (e.g., from MetaChem Technol ogi es |nc.

di vi si oRCHFPISANBYIS. TEEHBIYbgi RIBSTIdHE. | PirEpkéinFor dterazany.. tefﬁ%tw@toammé can be
anal yZeq ARttt {1 a2t Ablopfef, %ﬁa‘ﬁ@l‘nﬁd afif¥h{oforofpyionary phases (CSPs)
for HPLC. iral HPLC col ums typi cal contain one formof an enantioneric
conpoundd37imobi | i Eederoeysliehwitly @lﬂomt;eclmacwrlsthsmaaf lvaref@rrndgtm@tletemryls of 50]

D- pheny : - i Y

conbi natr e BRI RA G FEATILES A, BBl

i nter actomﬂwolyandcasolek pErrolpl eyadd.ipynmidyd mzuhazewe thllaxqiyall trlae@yigmramhyt To be
resol ve gL um Y, 1 t ain functionality
conpl errghﬁ na‘t’ry ctal %(h}at ?nZ nhlda%gﬁ’ 66%%?%9? hgbngln(zf r;? il Fn 0rygoe S ngem. al

i nt er acbeiogianslylh bdneothiSkulylThens@ixpiodyls hxenmnmctazcéf/lerladttjumodmylt akgindohd, of t he

foll owi ng.functiona ups:, 7E -acj.d. or base, .h en bond donor
and or - Agur g R drguPel b e R e E RSB CEEe ¢ o
add t he cigiiekpyiidise, S BY(ggidin3 yhossorplampourtdshech@ddlkiagict hedn 2-Figertddst- comon
derivatiyves.involve the formati on of am des from am nes and carboxylic

aci ds. YPBY™¥WE Met aChiral ODMImis an exanple of a type || CSP. The
primary [ggghani smavidmor ort bieydlie rd’yﬁlobm{]ll”(l’hea%@auﬁlﬁn&%l& arrpllc@@ﬁest:air&nt fggough
attractive interactions, but incl u5|§)n conpl exes al so play_an i nportant

rol e. Hy¥Sy B sRUR AK 14gerbonatoms, prsferably Bﬂe 3 RGeS sT ekl e
i mpor t aRhn bOsptiehAIAbIREA] at hORn® By tpeiciMB tad &hdifaBle TVIOEM orDBE HM@b{ gad | on

maybe necessary when the sol ute nol ecul e does not contain the groups
requi r ed” Mo¥e sWitients whirh.mayopq e spie oF diffaramsExapwigs\oAtsuiaq genoqyslical 1y to
benzyl a@}&@ﬁkyl%&’lu@eecfc\%gwp%leElycfléi'fent‘?p@?cl@&egc}qragli yyo%ﬂe?t&l MRALRO &Suldtie am nes
and carboxylic acid otherw se Interact strongly wth the
stat i onmlythwhlmctonkmbgwluded dsprdinyk herbemgland aflampastydct i ons. [ 52] Conpounds
of for | can . ted . i | e,
separ a[ﬂlﬁ'(%)% by col ﬁ’nﬁ)ﬁﬁa{ﬁmtﬁ%grg leg(g?ﬁ%sﬁéﬁﬂ%{o tﬁtggb)équawjl’ bgggltﬁém
d| ast er eotverdablsdinds vethen thefieg (gl Gyolohercaylncyabheiadsher eoner with upper TLC
’ and&éjdfo stereo 510 t’ %rll%ﬁe e-arrl‘s(t’luR;me Hﬁ)rlﬁé & dtgn?m p%ﬁﬁlecﬁflfgr}gt her be
enrlche r a pa "ar’ enant i oner or re a sin enant i omer
usi ng mébidds cedie d(r'bmminé |and inereajretferresimdnﬂamntelam&ehldemrl bed her ei n. [53]
The rel ?@‘hle conf urat |“on hh ereomerd1 |rs duced by
the application tﬁ%%r e erl?BrdBTG o b &SME 6"“*6}‘%% arcti a%“mth
Fel ki n- Abrrbtmdedh}calcptovu&drbg t]ﬁﬁ)ﬂeﬁdﬁe@dfteﬁbaln@vhlhff&ﬁ@drdkﬁéﬂm anakarioaed sTigener at ed
by corrput atjo stry pr i nstances, ,these net hods are
ob ot b e drdaming: R SrBiose oy e CREY gARUEG 1AL SR B Bduct - o
a chem cadyldniiadSh@itdrad CHEC(=03-NaD vatlckeeth® aininé @nayt Refusiedr atilsuitedonitl guylat i on of
t he diastereoneric pairs can be indirectly determ ned by discovering the
absol ut @Y 8 ¥r at i ons of a single enantionmer in one (or both) of the
di astereoneric pair(s). [54] The absolute configuration of the
stereocent ers can be det erm ned by very well known method to those skilled
i heg : etIN¥eRtOR| r cul ar di chroi sm). Deternination of
the abs%égﬁe Conf(tc%ﬁo%&soﬂf&ﬁﬁlabl%éiﬁlﬁfvé’bn@ér%ré 9t11féPE€n'terr§‘arfdh Prel Gfabi ity
of theoretical nod and can be | pful to extend the use ofpt ese nodel s
to sim Ithernawyp of wmde\gdlpﬂl é\@aﬂ@antbythmeaet plem Bavgi gohmghighlogerog s mdtomeni 886 (e. g.
ket one 1y &g hy [55]
The v o by Samar et TR oy st Edpers Lol es
t her eof thitierctiot RET@3MIRystfidna@ndtlertane tehraeddtlidsteecdpwrd an@tth0§¢ that aeynohi nked to
the rin i re 1 and
mand nodeaibeb BB ilped! FER SRERLE M SRARIRLE it TR MaRRE 070
det er m mehketchter, atfjae cs‘teezrmomsmnepessﬂbiﬁe Am emdneomasqaecl‘tlchaaqwsaetl ibprthd n t he
pl ane of the double bond of the doubly bonded substituents are Z or E. The
stereoi sonmer is designated as Z (zusammen = together) if the 2 groups of
hi ghest priority lie on the sanme side of a reference plane passing through
the C=C bond. The other stereoisoner is designated as E (entgegen =
opposite). [56] Mxture of stereoisoners of E-Z type can be separated
(and/ or characterized) in their conponents using classical method of
purifi cat| on that are based on the dlfferent chem co- phy5| caI propert| es of

______ o o L, o oy -




-13- Derivatives of Conpounds of the Invention [ 57] The invention further
enconpasses salts, solvates, hydrates, N-oxides, prodrugs and active

nmet abol i twe 20f2/0woconpounds of fornula |. [58] The teroT/ERadiiobicoan
include acid addition salts or additign salts of free bases. For the

pur poses of isolation or purification'it is possible to use

phar maceutical |y unacceptable salts. However, only the pharmaceutically

accept ah&iytd ecrhftggeﬁh@n sele %yﬁfn%tﬂ@@éﬁterr hgd ?spcf‘e%ritﬁé|b!y>fh@ﬁdaﬂch§¥ecﬁréﬁ‘c1ﬁgher efore
preferred Exanmpl'es of acid may be enployed to formp arnaceutrcally

accept ables @&aan aleﬂj]i’fﬂoérpfé’alﬂiesm%%éll lrrd\én@erh@ @Oberlr: vasties theplaproeftneleriged

| nor gani gnaGh ds SHEd aeaex@rorcrtat&y PRISROATY Bic. SHIA L foomf S ARHOM C,
hydroi odi'c, hy l'uoric, phosphorous, as well as salts derived from

nont oxi hieg! gernpwné@md@l% atfhtharsaramdlprda@lreeammr ot @ neikwer orgatiomerciAds,
phenyl - %Hptﬁ}e cgolﬁta?rgn%li(ﬁﬂﬂp?fogﬁﬁ%hg%f t}rgyéﬁgﬁwersalskﬁp%]ﬁ ‘%‘eﬂ?c! %Jtllﬁ‘g’ne% oi ¢
acids, aronmatic acids, aliphatic and aromatic sul phonic acids, and acetic,
mal ei ¢, nexoEi mowiaing ohdquilc pagiods. ofExlmmhasmmferssumrﬂescaibB@ zisnd:lhudg an
napadrsy besyl at.e t Py K t

bi ol phat e E AR eI s RRYSIIRBUR, g oy e STISRSE B e,
d|hydrogenmhnspﬁ&hemanmeaphﬁsmhQEemnmymn@hmsmh@%&w)&MhemeﬂenmhrbmHME
iodide,faceiate trifluoroacetate, propionate, caprylate, isobutyrate,
oxal at e, "M8f%nat e, succinate, suberate, sebacate, fumarate, naleate,
mandel at e, benzoate, chl orobehzeat@®)- BV IB)-begnzoat e, dinitrobenzoate,

pht hal at e, _benzenesul phonat e,. t ol uenesul phonate, phenyl acetate, .citrate,
Pact at el06I eat o, TEHFED 8 E1S0HEMHAAEE ABHBHRIE BhePHRY i, Vi the

clont enpldagredaaweics et @ix@fre @H‘em]ya@le@ Sotalds blaaeB palagidaaight f)sn&brﬁgﬁ%dhb ke and |
g uconate acturonate (see, for exanpl e, Berge, : armaceuti ca
Salts, IVIg‘WéPH‘éFa Ihggure }}9*71# S5 empounds; n@pﬂ%@%ﬁm%&@ %Fﬁarlrrﬁeélﬁeg dbg |y
accepta@hgwm%Q%nﬂggd in connection with conpositions of the |nvent|on
refers to nolecular entities and other ingredients of such conpositions
that are physi ol ogi caPpycal Bréy asnat-and (Erhet- t f¥Ntaldy produce unt owar d
reacti opgaphen adfﬂerlh\%nﬁ&?gn&%p@ssmdlvg&lagtsom@s’%@@%mﬁ&ﬁﬁ@&aﬁnﬁulaqs used
her ei n, the term "pharmaceutical |y acceptabl e” nmeans approve

r egul at dhy desgepfeop ahmaming of e@emlarlalmonmosmdaméhwveﬁwen@nfgrlallmssr eléﬁndfrri t he
o ap &S RRAPAGH Inliah U BRBRAN R WL, BRELRCARRLASMLRlSe 1N
manmal s, nore particularly I n hunans. ypi call
pharnacé@ﬂh@éﬁ@yﬂmmgepfﬂbh@heabUy@mdéwcﬁnbeumdfﬂme@@mﬂmiaeMmHﬂWOWenreadrIy
prepareqwg% using a desired acid or base as appropriate. The salt may
precipitate fromsolution and be collected by filtration or may be
recover ¢e#shy evarﬂnraminynapphcatioes srohs/pmferreaiao oevmrqut eterearsel@ueeuﬁhesed ution
of an acr% gghlgs droch i9,8¢ &% e ? q [an agueous sus ensi on
of a coAptin® 17§y reacro fcr the® %P£ {laﬁgp“rﬁlil tife® %R?a of‘at ed 1< 14-

dr yness stisyatidllyl o)y tpurobhadrialst heSuaabld adeistleaivesgyintheds obired. for

Al ternati vel a.c ound of fornu may be dissol ved in sui.tabl e

Sol vent Pt oRieae Ue T otte LR T OB AR g, Pt e il iy be
added | facth& @arteessla{ov@ﬁtalgrp@@ﬁhdreﬁs sthdsabf &ils @l thentt.willFerthice sdebgring aci d
addition salt pay then be precipitated drrectl , or b addrtronlﬁ P | ess
pol ar st SRENFRMALUH; .%;%b@r PP s BN AR A @gelis
filtraticBRllizlllin ThgreRa! dloafdi t i RRasal heuells tRe ﬁl@ﬂfﬁ?iﬁ?d%n&f schbiipd a | may
be prepared by contacting the free base formw th a sufficient anmount of

t he desPPBH”&%&H“@H”%PBH&%@WPHe salt in the conventional manner. The free
base f ormg '[]Tﬂy be Eﬁﬁ@r@ﬁ&ﬁé@%@{ 1&%&1319157'51&9 ﬁr&%rt%@'ahdfcﬁérﬂbéﬂﬂ khdicPase and
|solat|n free base in the conventional manner. The free base forns

di ffer rrrlétmet REidtasticropietst Fape be acpardted nRlo seepigHRaric| r«aleeb'«rsai rPnp pfadiilat)
properti b nt T salts
are equﬁggﬁgﬁgg?gég g%%’?t§%%@??§98b g%gggg;f%% pur&%%%égg%ﬁﬁﬁ%aﬁﬁvention.
[62] Al solumnchidutbgeapby botlPL¢.ot al and partial salts, that is to say salts
with 1, r 3, I u

fornula[%”gr Salp%ﬁﬁ??ﬁBf¥X§Mgﬁﬂ§héﬁh§£Bfdﬁ%g?ﬁgﬁs?EB g%h%fg @fkg’ent of
acid peramntsnwwm@msén@ﬁhﬂawpumanhMumhﬁBpmﬁhwnw&memﬂpbedmyoammepmam1e base
addition salts are formed with nmetals or am nes, such as al kali and

al kaline earth netals or organic am nes. Exanples of nmetals used as cations
are sodi um potassium nmagnesium calcium and the |like. Exanples of

sui tabl e am nes

areN, N - di benzyl et hyl enedi anm ne, chl or oprocai ne, chol i ne, di et hanol am ne,

di cycl ohexyl am ne, ethyl enedi am ne, N-nethyl gl ucam ne, and procai ne. [64]
The base addition salts of said acidic conpounds are prepared by contacting



free acid formwith a sufficient anount of the desired base to produce the
salt in the conventional manner. The free acid form may be regenerated by
cont acti nyotzhe/@adod formwith an acid and isol ati ng theprCraP2@aioaico [ 65]
Conpounds of the invention may have both a basic and an acidic center may
and therefore be in the formof zwitterions or internal salts. [66]
Typically, a pharnmaceutically acceptable salt of a conpound of fornula I
may be peadiak YieRrR@rassl by el o Q@iﬁ'e‘hﬁgloﬁﬁhg s Iaees furfASr PRRPItAt e. The
salt may precipitate fromsolution and be collected by filtration or nmay be
r ecover &mpgpitions sarieheil dir ore ©héhes gihgie Apantimyer el ARQIP @refarﬁblaq@e&t?@ B8l uti on
of an a%blﬁpésttﬁ)lﬂ %mBMQ@‘f)HIeOéﬂaﬁnﬁﬁérQ oRGoRAfeHarktBnR %fégl@}”%q[%ﬁésoenm on
of a conpound ? formula' | and e resulting mxture evaporated to dryness
(1 yophi Irdagieel) or ongletuddrnintdestige i witladd ichirad nagsal te.gis selvend| @rdcolnmvemnfami vely, a
conpoun r Io anpl e
an al co%gghétuogh@sgel é%*ﬁ% g%?ﬁ%?* ig)é \6? %811\%5@1 e tnﬂg éc?gé gﬁlib?tne{ g sgg(me

sol vent r@emanuixier, gt & abkers of digstercomére bryelsa,dtlton rvgthae ipdre enbBtHonsaddiftd on sal t
may t hen |p|ta I S I oIvent
cuoh s T BRTG 0 RGN e e Mo o RS b o B3R B i §67)
Those skédalagadl. i ffhe Isepaaartetd dfastenegmers care:hllmm &tasryemdl to mpmmeleMMOmhatbmny
organic conP g ds. c for eXxes with solvents in which they are
react ed "0F 18 WHP eWh@/rgwggﬁ?e@Ipltated or crystallized. These

conpl exeesar e knoroladon stnw@toasts calralso @x agtpinglishad epﬂﬁfe&mcwlh khewaber is
known as a, "hydrate". Solvates of the conpound of .t he Loy t|on e wthin
e S cope i DHUDE RO Sike. S BB S AIOURGR ! FOPRaRS Tommy for m
sol vat esof@vgent hy@tﬁ@tteﬁx)eeﬁraﬂaﬁtttﬁletmmmheoahralhst@gﬂaﬁtﬁb Uﬁﬁfrbaﬁtlt les@blgshes

sol vates The meani ng of the word_ "solva known to those skilled
in the Apptergemericeamdensy lsadimede dgtﬁrqnﬂtlétagaweﬁ Hbtheén%t gehbougd gtates &l ut e
(i.e., s vatdderaphRChpimes fOE e MMaBRahat i eorcdire SHovat asone el |

established in the art (see, for exanple, Brittain. Polynorphismin
Phar mac 8lHomeragbic syem, e edpmpes Ribereniaigs vdlewingfogbeiy scpapi@l The i nventi on

al SO en?@m?asses @ﬁlf%'rgs%ﬁmfg c&lﬂﬁn§@f@@@l‘i‘q§10@fl ih ahmakasd! areT&%mtte%lQﬂ
"N oxi de" nmeans that for heterocycles containing an ot herw se unsubstl tuted

sp2 N aewiableHe gNfismoMcirteh dgehnglagioy didena fiyisipo i ANS B daghnplogies, IngO,

Ex I h i des,

py??ﬁtgéf&kﬁ§%ﬁdegbog§%§§?%9§tN&OX|%1g& 8???%;&1h¥§*+OXIQXQMQY%%gEO¥LeGS

I nvent i ewtielagoplencoridds)sies HBE6drilgs! HPLCIoehmmmnuMS cofitafngmmibran pf an | e.

Co”poungﬁantthﬁlgﬁc EO%I %ﬁlgpenﬁn Tl ¥oet|h£’?1IrFa@é £y Iﬂ?ca%%&% %Ithnélo formula I in
tered t i tnie bi D is

vivo whén ad ran su
phar mac 00y cal I yD@htny\]@yomrre rod el ﬂeppmcaérb yemmplesaclt iType dor@&l?sl nehdt st | s

converted jnto ar macal ogi ca actjve a

t r ansf oFPr%I’m%“O“S F’ﬁo r iggeBrTEs l‘d%%%% > lPﬁISIdEI}/OIe é“qgra%m@%a g By

nmodi fyi mgerbetivas It@ma]hle@r chips$ rqa;rogﬁlemt i To bhee@bmbmmnd Me flocdmuhm dnalyfe such a

way that the nodificati.o 3 ¥lbe cl aved in vivo hg the ar ent

conmpoun g aniRmgEs faust gonigin, funchorality ¢qmp %ﬁﬁ%t58é atofdhs &8 S8 é%%lﬁ er

physi ol( @gt)te@@des elga@hat hr@ﬂﬁcltfogs Qith tBy esacttﬁel sﬂﬂplbyhmd pegdrdbyy Osidif bhdof

enzyme(s esulting i i beration of the co| ogi active agent.

Pr odr ugé'zq il ﬁ%ﬂ%ragpsot i s liees hod 499 aea}yr AGhR o O Bt

car boxy agfiRUHIN. BerfvafiMbrislsomeMRQUREY tosad@%dﬁerawveasws B0 cdhiunti®y be

cleaved in vivo to regenerate the free hydroxyl, am no or carboxy group,

r espect ila¢king them aFhsIeest eFmpeheatiyaiéver mavpbra dedeinpation ppargides forapmynss 24y mat e,

and ben%gg&%mge&hyatlves) of compounds of formula | or any other derivative

whi ch upon bei ng ought to the physiological pH or through enzyne action

is convédiléd to fﬁ@ taChralp QPR 1& dr oy cx@Bplo et # dvesl ipk8Bedlibedripery t he

sel ecti r v, bed in

T g e e S T G L LR

-16- [ reJusPnogmpigsensso pley ad nmmrsamErOéfd Hmdmg@ Ismdelgnaﬁ Meintegastiomyeaktt i ve

i ngr edi v \ ™ QY] i rv0|r

form %gj © SQaCm&%Eedl %yt?lﬁ%r cehhl];d11 I%E tﬁtitb%ronﬁgés(g% \%aocﬁl tﬁjafwhl (:Eﬁ\q IS ]j%gg%tt[ztg ‘2

permt @rbtybqonmssslyoxmhanf thamoletezqwﬁec@er datshet cappn dlpr gratss rceagdnb) scdmm/er sion

of a prodrug to the active ingredient slowy over tine, and delivery of the

active ingredient to the patient. [71] The invention al so enconpasses
nmetabolites. A "netabolite"” of a conpound disclosed herein is a derivative

of a conpound which is forned when the conpound is netabolised. The term

"active netabolite"” refers to a biologically active derivative of a

conpound which is formed when the conpound is netabolised. The term
netabollsed refers to the suntof the processes. by mhlch a partlcular

. o oy



[ 73] The nonenclature of lower urinary tract synptons and pathol ogi es used
herein is set forth in Abrans et al., Neurol. and Uodyn. 21:167-178 (2002)
and Anderweani2aw4sb., Pharmacol. Rev. 56:581-631(2004) . PCi/E#Ro1vosmbNg
dysfunctions can be roughly classified as disturbances of storage or
enptying. Storage synptons are experiénced during the storage phase of the
bl adder, and include increased daytine frequency, nocturia (the waking at
ni ght oRgLRK 1Ma%u@ﬂsrm@eﬁ@mé%a) ,usaaﬂlgqe%n%aarﬁlu&d%y s&r;r&@trka ne dgsire to
pass urine that is difficult to defer urinary incontinence (the any

i nvol unsEengly selrmpelestles bk amineyand sahoxvhie gaids. n‘élﬁélé Viorld prBerpvisetingract

char act efirt ity A GRLHliAAr! thaSy MRAATon-sHoEFR Stckolfigfaidricont | nence s t he
involuntary 'l eakage on €ffort or “exertion, or on sneezing or coughing. U ge
urinary [@ﬁ%ontu ne@mmmustt ble farmyle| luganabg separpred inaiiagerconeriar paie e donpani ed
by or i r ryl t he

i nvol untar ‘Jlggrag&g g@?ﬁg)ég}s&%%go%a g}anm*tE 0& S'ﬂr&%c%l' aﬁ%%?ia%ﬁgﬁ%ﬁé

exerti omirsedré merft:r,redsméezalrn@ Gnstagougdriwigy unDeleTLCdW hrrdcdiaﬁttércmmrewﬂslowme

L OL SRR S R A RS A RS b1 PLANSh £8RAG LY yfias beer
exceede ailure . iesi'd’ &so Trer

i nvol umaamglelemtmoofer ummgmethmowedlrhnabvn anuhe elslsschzsthdme désogbseddferaint.i ne

occurri uring sl ee Voi t ons_include sl ow strea

oor Tt e speaiengatre bendte g L hecHe PR ot i o AFuihg B9 e

(1 nt er mapplagon, ofl theoretldahﬁloﬁdli)plpl'dl@ @rdCrast ault,i thg Folkinukhmmoldipwvt ﬁhnrrg' ng
mcturition, hlﬁstag}{‘védlfaj1 1 ininitiatin 1burltlonresul ing in a
del ay | RY¥HEIBNE dreofmpgiioah gio ?Eé?nef*}’i ERAVGTAP iC8 P EREP 8B Bas s uri ne),
strai ni AgnaAngkstirgedTithat mbthdil! Le (aaleptbqir@digedhﬂ‘ch rt@dstepcaﬁdr i9fthdeadriddtichiiyon, when
the flow has slowed to a trickle/dribble) Lower urinary trac

di sor def&/OHigy Pradretid e chemicalitegifpimadignpps an e%qﬁg%t@mta? febive pordighistion et (i .

a syndr eqge)differddynclit | PAiRIYan | Bi milickeal s agsthfiial ng fresvearer st byl adder

(OAB) syndronme, e.g., typically suffer from synptons of urgency, urge
i ncont i ReHEERIPRY @aYEl AaHaTeE IF ene Gy obthe dissteisparic A occurs as a

resul t @fsqglet r usofUSAh® ORI ARbh B I sfeRfBthi&d c&@b@&téﬂﬁiﬂe&%?%%&i e
instabil'ity. Detrusor nuscle instability can arise from non-heurol ogi cal

abnor nakhewesnetiadety dwsblskilaérin shongs( cruseRey diiieetsa, cireiladighrorat
i nfecti %te 1ng%3()j‘gorfst%lgQosgﬁl{ee&tnﬁﬁlﬁgtlogﬂ%gg u?é}ﬁloa@s%ttg'cgnﬁrn#tﬁz brelalﬁ'tybﬁ%? Q%I adder

overactive neur ogeni is a type of overacti
whi ch odtlsaresicad alelsawdicen bé helpfut tesortendube e @\easaotadels ty simehempkduleso as

det r usor g%og RE" aFea dtlloln?‘ Wi e%&ﬂg I{lechlgrp&(g: éeng e? n%g}eﬁgétlogé 4 qg&u%n patients

with nellr [ sorder nson di sease, di abet es,
mul ti pl emsetiex Oﬁiemnep@rhyﬁihéﬂfsal neuropat hy, or spl naI cord | esi ons of ten
suf f er f(ES(%i] neur ageni ¢ veriasctl ve s (inclu

intersti cyst 11 gy*'s" 4 P&m%ormwﬁeﬁ&eyeo%s?{%“ts i so?cﬁe P8t 21 n‘?%r%‘%
etiol Ogyhefrd‘a)ﬁtiuemoﬁdzdm quanitheptsad ftle:cdoablytbum(gnanﬂremﬂdiked agthd r1hgmadcm$qnaal t hough

men and ildren can al so be affected. Sy interstiti stitis

Can | oA SteBRaT RS A HEOBRE el IR S5 Col gt e et BT e

R/gct uri angdfd- Blumgla{pwm}c rdés felappledP@di detdr@int whkthed t%@tefe@isbtﬁﬁr@dlubyo\tﬁhl f“ ng.
nylnterstltla CyStItIS P ent S perlen acnes as we as

gast r oi ATSBHVHAPSIEHE G mafﬁrogﬁfp lﬁw & ohie dapaily %01?445 é&%tliuemaﬁrec%g&. tis

can al sg bge @&é&@dr@&%ddewgmewscze(rzﬁsa%eﬁ cab&Rf) it e 2Rk REH6I highektiHority

Prostatitis and prostadynia are other lower urinary tract disorders that

have bedif o8 thggamse side plr frace PappProxnsrael the-Go bindt Ree ofbristeraeispeer

popul at |150d33$1 REQp1sat (ehloodnS @podifel.] ammation of the prostate, and includes
bacteri al Erostatl tis (acute and chronic) and nonbacterial prostatitis.

Acut e af@fothr oni Mixéwre ef stericoipareass af £+ tspagad behenasrtedlend echeiacicritadammat i on

their components using classical method of purification that arc based on the different
chemico-physical propertics of these compounds. Included in these method are fractional
crystallization, chromatography carried out by low, medium or high pressure techniques,

fractional distillation and any other method very well known to those skilled in the art.



-18- of the prostate and bacterial infection of the prostate gland, usually
associ ated with synptons of pain, increased daytinme frequency and/ or
urgency. Vbnomym4dvact erial prostatitis i s distinguishedPCTmreeaossoo
bacterial prostatitis based on the r_elgyrrent nature of the disorder.

Chroni c non-bacterial prostatitis is characterized by inflanmmuation of the
prostate which is of unknown eti ol ogy acconpani ed by the presence of an
excessi ve anmount of inflanmatory cells in prostatic secretions not

currentl assocr at ed with bact err al infection of the prostate gland, and
usual | y Degzaiivese P aitig  pain, increased daytine frequency

and/ or ysgency. PS4 Rurdhr &c?diﬁﬁgg%ﬁltsv%l%s%ﬂrﬁés Wi

prostatitis absent inflammation o he prostate, bacteria |nfect|on of t he
pr ost at endaetiveinesiabobtgs pethe bgnpavhilsseifemoital. cel I|'s in prostatic secretions.
oSt adyied Gan PSP clil S RiXIPLONR QP8 DA ERATAh AL T8
frequency and/ or urgency 0 eni gn prostatic hypei pl asi B

non- mal Fgntapupnicaofsnienien afpurification dtsis adsibldtatusd ehameao;eutmﬂymmcwptm over
40 year f BPH i xce wt h of
both gl gr%%ulkgrgveg%rdorél tﬁené{'la%?%g%éﬁ aCCF&%tﬁe n%r oS % &! J[h'éragel*tgg H can

i ncl ude ahdaheasedthbrefge gnefysredar iamples mrga$rmmﬂmtnmenmemnmowmukl&xnand

Lo TR AR S BERE P OB R Bk 1 e

1] Conpoucids sacic @rsdnmg: tphdslb‘hbrlb nweliphurzn orajydrebruses uhydtasdit,haydrofakioent of
t he aforﬁ gd drseas |sorﬂirs of the | ower urrnanﬁ ﬁract es craIIy
f e e

neur onueUP ?ro‘bﬁyésr‘d f“‘i%’i‘ $ dggfved fRom RAREPIQUY BT S SHeh &5 Riehti g u? ary

ur gency dicaiekaft aci®, phagdaibstituitarLiamed atrdsnapdroiyl edkiabicYaciddealk@aarit uri nary
conpl i ance (decr eased b| ﬁfder st or age c paci t. % ystiti s interstitial
cysti ti €°ids pegpatic feideerlipaticriad jagomatiysulpBeis &g % an gestie; el cigr UeEPY: Alesi t ancy

and di f ¢igahéiys. i @xeﬂ;ﬁ&svbﬂmchrsert@ir@ﬂﬂernapﬁysyrareeetem sulMBatBBRRodulphak ment  of
any one or nore of e above decsribed conditions, synptons and/or

syndr ond¥ulphge?2] | siniie. t r biswlpiite  ofitidur oribevliptar  dyoPeindacerboghaiehe | ower
urinary gifyaekenphBShHOMRRUPAS RSt t B%obﬁb‘éﬁt&fté Ofh1sPRY, igorRdEl Mdddeerpttafl One or
in combinati 6n w th anot her drug othér drug may be an antinuscarinic
drug suémﬂta)soae%ytbuympwnat@olc%mle@r mebutgieatd, faxplatel imalegle, fseerardta, suberaispi um
| m daf enagine, fGROLET OifiGiO" dhAHINET | RS0 RoABEERELI! heADkAGARLSt such
as prazosin, 'doxazosln, terazosin, fuzosin, osin or t osi n;
ser ot onidmitsrbdharten aqridiiiatn abrnxerreeulplntalhe, i tnhipiiselphonstec hphasylahetatx etiirate,

m | naci xa n.af a a
t esof eng%cﬁaée On?ﬂ%te %rﬁ?tﬁ f{ﬁ% l%tsﬁéh&%te gu?c? Yh% fﬂ% 2&;15%\/ on%h%ﬂked_ £Sp8 régl’tst of & cox
|nhrb|temnmuummaswhbwpmgﬁaﬂanmamwaEmyighmﬁmapgdm@mnnﬂbmﬁbrﬁnaﬁempb

f enopr f ket oprof en of ir | profen, tioxaprofe,

supr of e%nfg(e %{6’? Fgr?nécegé?aggﬁ L{g %?'9" ‘E) 322’3?ﬁgcr n, sulindac, tol metin,
zomepi r ges9] di cl of”Ereacphrafseerrq,yhaimaamcallybu"c@pabl,e” aeetlysled sal Icctyﬂebtﬁ:on -wliér aci d,
pi roxi cam tenoxica nabunet one, ket | ac, . aza ane, .nef enam.c acid,
ol FenafEpSgitas ot GRFCH. rene, ZuRrier GiiRE IR R BIRUET: Hhohr enam ¢
ac: d, }‘ !cuﬁlecrsa(rjnng glacétrel plll}}%iofldgllbﬂlgi todérhisle afd dof 0 typRbily §1udwéluﬁ@mametewﬂi@hﬁc
salicylic aci en ate, isoxicam

2-f1 uor & r?é‘mwrtfrfg 10 i HERY {e-2- Bag)c KeSTerably( AY b kg Futt)s et er

mel oxi Caﬁﬂanﬂ%eﬁ‘ﬁ&l‘ly ReRptaMb MBS MsiafSrovd @ BeS reblfIg® ryodgehdior@rneadnds aQfatd he

| nventi on n&)ounds according to the invention nay al so be useful
for the gPYeé%Ffl%r‘?f liged i 9 & hdhampeorasie arodisr geiere ldfre@gerz%elsaeﬁmgeer refl ux
di sease ¢{ R marh@41s 08 ndof SR HERMy &f n@fapk ety di sorder; for the treatnent of
abuse, substance dependence and substance withdrawal di sorder; for the
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Accordingly, the invention further provides a pharnaceutical conposition
conprising a conmpound of formula | or a solvate, hydrate, enantioner,

di astereoner, N-oxide or pharmaceutically acceptable salt thereof in

adm xture with a pharmaceutically acceptable carrier. The term"carrier"”
refers to a diluent, excipient, and/or vehicle with which an active
conmpound is adnministered. [86] A conpound of fornula | may be used in
conbr natr on vvrth ot her ther apr es and/ or actr ve agents. Accor di ngl Y, the
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[87] The pharnaceutical conpositions may conprise as, in addition to, the
carrier any suitable binder, lubricant, suspending agent, coating agent
and/ or sovohlniZmi4eg agent. [88] Preservatives, stabili rergpr2aymsicand
flavouring agents al so may be provide q in the pharnaceutlcal conposi tion.
Antioxi dants and suspending agents may be al so used. [89] The conpounds of

the invention nmay be mlled using known mlling procedures such as wet
il I ng d%@eé%my%blﬂhé’edﬁ)%éﬂtﬁh %esacz&ac@mmm h@d Solfdor Attcadii®bly f PEIRuRN AN for
ot he - formulation types. Finely divided (nanopartl cul ate)

pr epar atorawly lomay brediswhise uhd suitble ebenty {os pramipic A plopikol ﬁ?@p@rlwrmn%f ocesses
known i 'an(i ﬁl% a@fdtmayf ‘t%radﬁ h@saﬁ?eesowglto&/ aggﬂ%ultmygcﬁ%npf T 11?5;t a{cﬂi ' on and
Uni t Dose%e For s [9 The routes for admnistration inclu e oral (e.g.,
as a t abildtion gdtpoey ten bp peesipatpted ﬁg@élm i ey adslitinmi o) lesst pyparsalventrruelbssal
(e g , hal ati on), nasal, parentera
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is suitable for o al deljvery
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adm ni stered by the sane route. kew se, conp05|§|on conprlses nor e
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di ffer eptefér@ly €5 .cqii¥a¥@Y @fba8XpePntle Sth&ciPRAMIRGRVYT | Falalt& YOS 1 igers of the
i nvention may be formulated to be delivered using a nini-punp or by a

nucosal CAyrRIRNtS. pesferehlyhpquvalend, of agid pef melp pERpseef feEPEs bl for inhal ation or

i ngesti hygjsol ut '@ﬂrm&@ut%ﬂﬁ@%&bﬁueybdsg AMHEER HIRE o ORPRSA LN w1 6F Mul at ed
by an |njectable orm for delivery, by, for exanple, an intravenous,

i nt r amugaiicarsugy assilkat ynd plkelins cpdiymetalsAlr pegapig ek yExatrmIéeSf@mmlwsp@@ﬁ may be
desi gne Y I t 2 r s to be
deI|vergghﬁﬁg%$g@F&'$%§%ﬂgh t é£%g§§¥%?ﬂt§§€?%@% #ﬁ%@@b?oﬁ?ﬁéﬁ@ﬁﬁé e able
to remaire st etﬂ)Neddnnzymgh}tlmﬂadusmtnet houdtororirecagast r o¢heliest i naletitaneleminef or
exanpl e, b dation, stable at acid
pH and Fg&oﬁ&ﬁwjﬁne ?tﬁgg% er élrt]t&etpt’lgﬁlﬁgm}ﬂé Ed EI%% or exanple, the
conpoundotd For milte Hasmmjzlube sa:ltsadfedd\amtih cannpetntde picrepagklibygohtagtas theThe

enteric_coatin a mat or, dISOVdI .ei t her
vater ot el Bt XA o Gh R By R B B8RP o AR R LT e s,
one or Rrodentigepataice! Yheofreel amdcfbfﬂi) nmatbb edpendited bﬁcdr@dchﬁ)gvthtagalt Bj‘ﬂmbﬁth.ls ed;
e.g., solution r.di rsiops of methacrylic acid copol yners, ceIIquse
acet ateaﬁﬁtlﬂ%i‘?@atll@éﬁ‘?& edqacet ate butyrate, hydroxypropyl

met hyl ceddsul ose pttttdigatuatseof thy eivetyar @py haveiollyh 6&id tldogeacidiettalt@ msacci nat e,
pol yvi nyl acetate phthal at cel lul ose acetate trinellitate,

car boxy A&t RyIcErnbe ‘(‘Eé]ilq %PBQ ZWIE B Eméﬁmagﬁwér suitabl e enteric coating

| ayer podasrer (s) . T AllE MWV pHaeRER MRy hERBANE salebf AEMBNEI of FokmuRadhiyng
process may be p erred. In such agueous processes nethacrylic acid
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suppository or pessary, topically in the formof a lotion, solution, cream
oi nt menfobpXaipkt: iangapRwe solutidsy ofi yeacist swhsamhwd@altletnc a@d atalyyoeu addechts dor m of
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ovul es erther alone or I1n adm xture wth excipients,” or in the form of

el i xi r s dngetsubyopinizad) tesehspe s wikadddivnailhpng sdlldaviitanatigelpra eolound ng
agents, ] eral usly,
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whi ch can be forrmulated in a conventional manner. [94] Wen the
conposition of the invention is to be adm nistered parenterally, such

adm ni stration includes one or nore of: intravenously, intraarterially,
intraperitoneally, intrathecally, intraventricularly, intraurethrally,
intrasternally, intracranially, intramuscularly or subcutaneously

adm ni stering the agent; and/or by using infusion techniques. [95]

Phar ITB.CEUtI cal corrp05| t| ons of the | nvent| on can be adm n| ster ed
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-22- generation of |iposones, admnistration of a suitable particle size in
the case of dispersions, or by the addition of surfactants. [97] For

par ent er avoadmymiu®dr ati on, the conpound is best used i npChEPR@nAvBHO a
steril e aqueous solution which may cplgg ai n ot her substances, for exanple,
enough salts or glucose to nake the solution isotonic with blood. The
aqueous solutions should be suitably buffered (preferably to a pH of from3
to 9), 'aﬁdﬂ@rf:@ﬁtsﬁ cf)’theﬂ_ BE pRICHRACE dirQAyObr l%“h&d@tmneofrhalré%rﬁﬂr%blvfaﬁrsﬂbﬂ alions
under sterile conditions is readily acconplished by standard pharmaceuti cal
t echni qdBoPEsY| ctheiohhc eee. epbiselasit by fiBEtiph the art. [98] Sterile injectable
sol uti ongergan be Repaad MndthetbitheRyc ORRAURC AT aroRicfl dad mith! et
appropriate solvent and one or nore of the aforenentioned carrl ers,
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desi red_exci pi [ f.st e _So n [ 99]
The COWpOt)lgl?Idt@ g%i%ro gl% IEVG% [ ns\?gsn ﬂotgﬁg%a@wgg Of gt aaltné%' #OH}I S@s% I n human
or vet ele. gmahydratmjlandml& inyentlnp elsbumﬂu((ee al.spclbyolvandsr a{Elfennmuigodfuhe wojdect i on
or infusi of . Vi ntr cut aneous or .intrathecal routes) and
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cont ai nedslsentcuhdlansmrht(n.e.d@sleatmmtPacnﬁq&e,s fof tlmeplegaaﬂiqn Wi tdivady add&dl

preservatl £ The co sitjions f ect in the for

suspensi cYypRisheds | nu%&r{%p%e%rfloéﬁfﬁnéﬁ% *ﬁ“h JF’?PFB)?/’S’Qdﬁeé)LH‘é’”?féYﬁc@ é%lldsand may
cont ai nM@édmlea{e@n%“ag@fﬁt B9sych as suspendl ng, stabilizing, solubilizing
and/ or dispersing agents.Alternatively the active ingredient be in
sterile ?ﬁ?ﬁmr f of i IR T PR RS STCPIRES SN AR of 18T Ferasta f%ﬁ?@‘%"‘s}{ The

steril eterRyNogaic"Th@gs Wat R hetBRERIA Ws@inideGhQRlcFIRe GRNBARES sPN 4iha,
invention can be admnistered (e.g., orally or top| cally) in the form of

t abl et s thecHpdem evay bapilreovalgntlyxbquad & gloge iignsNotO-sErepiiesi drigch Whexde nay

contain sﬁﬂsﬁ&%rﬁe{égoc%lescﬁélﬁ&g 15 Ay PRI, p ﬁndy[‘ﬂ‘-’c%&% &5yrazfi§] RYKtes and
nodi fi ed-, sustained-, pul se -of controlled-rel ease appli cations. [0101] The

corrpoun@gramlylth*réxlldmentl on may al so be presented for human or veterinary

use in 'Tr"r?ébj’r m sui ;a0 & .0 IFal(s)S Bheof aé%b'scrr@%hw ﬁ!e%%ﬁn?&dnﬁé‘ of Ffu@¥apl e in

the for sol ut1 ons, syru es of suspensions, or a dry
powder Fomp@wds tviltticht lrfdwsw anhackixt elrarfmt dmgler:cosdmg abl lermdhi Ickre vbef when use,

opt i Onala!h%m\fgt ?d t gvrgﬁnﬂlﬂ%naﬁlgjg %ué}oﬁlglgaiglenbﬁabm?é)oléégcaﬁg %&e Bll 91%?@( such as

t abl et s, |'0zenges
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corrp05| t |

CODeS! 3285 BB Cr 5, PSR PSSR0 B AR i <o
phar mac éuticticrall |g§0uﬁ£p1€$ﬁnﬁbl| the carhpolmdsafmdluaxlchmhdﬂﬁ Svawtiliat thenmydibeations sol i d
or 1 qu'rr%yfb%rc?]aved in vivo to release the parent compound. In vivo, a prodrug readily undergoes
chemical changes under physiological conditions (e.g., are acted on by naturally occurring
enzyme(s)) resulting in liberation of the pharmacologically active agent. Prodrugs include
compounds of formula I wherein a hydroxy, amino, or carboxy group of a formula I compound
is bonded to any group that may be cleaved iz vivo to regenerate the free hydroxyl, amino or
carboxy group, respectively. Examples of prodrugs include esters (e.g., acctate, formate, and
benzoate derivatives) of compounds of formula I or any other derivative which upon being
brought to the physiological pH or through enzyme action is converted to the active parent
drug. Conventional procedures for the selection and preparation of suitable prodrug derivatives

are described in the art (see, for example, Bundgaard. Design of Prodrugs. Elsevier, 1985).



[0102] The tablets may contain excipients such as mcrocrystalline

cellul ose, lactose, sodiumcitrate, calcium carbonate, dibasic calcium
phosphat evandigioymone, di si ntegrants such as starch (preCemrekéng/ocwpn,
potato or tapioca starch), sodiumstarch glycol ate, croscarnell ose sodi um
and certain conplex silicates, and gr ghul ation binders such as

pol yvi nyl pyrrolidone, hydroxypropyl net hyl cel | ul ose (HPMO),

hydr oxypiepy! cel IMb@se P adSHSiQSEIn @8kahd haARY a8 GRCARve ingredient to _
[0103] Additionally, lubricating agents such as magnesi um stearate, stearic
aci d, gMpdripey grabierhar Ben gy aldeliveasd Ber GeseEYAIOEN. 910 AP AR PL i ons
may be At} Risst G Sehicl Rlaki¥ped b St B MRsidBHH £h QlzymOE LRlch GbrbRlafAS e
tablets, mcroparticles, mni tablets, capsul es, sachets, and oral

sol ut i omsagen) eusgreins cbngrodmg tp dvackstive meredichieslpvly papraimneg and Adveryfof|tie

addi tiop.tQ i%@di&?%tﬁ@h&tﬁ'?tate forms of pantoprazole of the invention as
the active substance, rafl'prepar ations may optionally include various

st andar d0ghar mac elitei inwdntiomalsp ensongmshee xeigbpltns. s A ‘Sugbolis” bif rd@nyourdd | | er s,
buffers ’disI f‘ég)erdl &4 b Sig agldelrlqgﬁ'\;es b:{ glyceo%i oﬁirlldS Iw'f'l}cﬁglrs afglt’n§€d \%Hgnudl%néoﬁpoﬁ% ?sj[ eners,
surfactants, mol d release agents, ant adnesi ve agent s and coat'i ngs.” Sone
exci pi emtesabnyedhalle ruhtiapive moheditd nrefdre t€ anpolsgicalnsctive. dgriyatexetofas bot h

bi nders and di,si,ntegrants..[0105] Exanpl es qf ..phar eut.i cal | ccept abl e

o ot o PR R T PR e SRR ol TR SRS Bb e RS ER 20Lr e,
sogi um sdé _Ehlé(Smeifylw'.{?rlac_te@ses wldxihﬁx{m a:@rrfmwl ReishipteBlchailgos & the I‘li](?ﬁl(gad’oﬂjﬂ fose
sodlum . m crocrysta | ne ce ose, a I nat , resins, surfactants,

of f er veLBBnAl EUTRBENT Bl Ih b D et up iR BY PR oy A A N PRk ed

pol yvi nyd pativenegonad/of @LRGJkx &R asmahe Bb@r Megeifici @ayhys ReGRPipRifR: bi nders
for oral conpositions include acacia; cellul ose derivatives, such a

met hy| c&TTGHTBsRCraignyigYHEIRAIBE! Fol GEBPIeh GHPORSRT BHY GHEENH EEMI Bse,
hydr oxy Rk Gal FdduosR r&dctibdriaxy el laghbipnh@ Sficu@alighhsorasdl élaﬁ?aﬁ%s_@ the
dextrose, xylitol, polynethacrylates, polyvinylpyrrolidone, sorbitol,
starch, tpsdcrgel] &t pAiailed deqirerc-aqi¢ mpkedlst e, areapthalkehdse siiphatig) deahabes,
magnesi UmhahidlaBdMagdidds GAY Eree RQIILM%P}JP%%%B@ BHEPInf R AN PREGBolism may |
[ 0107] Exanpl'es of pharmaceutical I'y "acceptable fillers for oral conpositions
i ncl ude be abtadied  frem Wd riflaasewdical Hoviose Toriobw s at®h Editien.oleCrageltlr ose,
manni t ol 199%?3?&3547“ arch, cellulose (particularly mcrocrystalline
cel | ul oée), “di‘hydr o-" or anhydr o-cal ci um phosphat e, cal ci um carbonate and
cal ci um&2l phat e. Metabulites| Ofl 08] Exaophdssdigflospdh drereac et be atldnyified cejwrahl e
| ubrica . usef ul i oNpPosit i f.the.inv 1 ON | esi um
st ear at g%h%fnﬁrgt,l&pgﬁ §°e Iﬂ);ﬁ/{l(gsntgp agﬁélsg gﬁ(:ﬁrﬁ)ag S;llsrrgtretslésgef g%‘f“ﬂ‘?ﬁ %é\lg%%é;ﬁ%é’%gpdi um
| auryl sncupdimhef compnuads with [hapatiy lceldsudplivad end saisiymf diceatudtingswdipomdst ear yl
fumarate, ,and, cpol |l oi dal sil.icon di oxi de. [0109] Exanpl es of suitable
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phar mac urants for the oral

Use of the Compounds of the Invention to Treat Lower-Urinary Tract Disorders

[073] The nomenclature of lower urinary tract symptoms and pathologies used herein
is set forth in Abrams et al., Neurol. and Urodyn. 21:167-178 (2002) and Andersson et al,,
Pharmacol. Rev. 56:581-631 (2004).

[074] Voiding dysfunctions can be roughly classified as disturbances of storage or
emptying. Storage symptoms are experienced during the storage phase of the bladder, and
include increased daytime frequency, nocturia (the waking at night one or more times to void),
urgency (a sudden, compelling desire to pass urine that is difficult to defer), and urinary
incontinence (the any involuntary leakage of urine). Urinary incontinence may be further
characterized according to symptoms. Stress urinary incontinence is the involuntary leakage

on effort or exertion, or on sneezing or coughing. Urge urinary incontinence is the involuntary



conpositions include synthetic aromas and natural aromatic oils such as
extracts of oils, flowers, fruits (e.g., banana, apple, sour cherry, peach)
and conbiwetnmmw4doher eof , and sim | ar aromas. Their usePdemPaad/oorsInany
factors, the nost |nportant bei ng thqrorganoleptic acceptability for the
populatlon that will be taking the phgrnaceutical conposi tions.

[0110] Exanpl es of suitable pharmaceutically acceptable dyes for the oral

conposi Q0% biNGHMAGcOWPhiEd | lb5> @fndmﬁ@ewélgsllpréaé@& %&'Qﬁféh%yt | aRh UiRfdRoxi de,

bet a- carot ene and extracts of grapefruit peel. [0111] Exanpl es of useful
phar mac &PPiEneais fediptuniing leekige chganofasyoctated vothareeeYpskd g wisexettippi cal |y

used tofgel Lt Oﬁ\eglhéh% NGy frﬁéoﬁtfﬁ@ncfe is 6 8S S RIAREY tl%a%%ge bfTpfiRve the

appear ance, and/ or the taste of the conpositions inc '
hydr oxy peapyigrasteh thie dbéddder cagasity hysdreox pxncedsyll ¢l frammadeiluapth empty. Enuresis

acryl at g sH‘?éfQ@% ¥ rﬁngo ?9‘[98) 1}4&%‘% nk O R Zurfay BITRLRSis ﬁe 1§£§ac§f'1%8 %Eéu%llg y

acceptab e sweete he oral conpositrons in e aspart
sacchar idngingsdephar i n sodlun1 sodlun1cyclanate xyIitoI nannltol sorbitol,

lact 059[@7{%@’ Sucrox%ddmé sarlng oms2 sPow gﬁ&h”as%?%!“ & %p¥a 1CC§PE1%b gnpuf fers

i ncl ude ric aci n1C| i am bircar b asic sodi um
phosph aiseeanrmrgmﬁmammmndmterﬁaﬂtanm me G ﬂretsmpatng aadh desmatgngeﬁ Iutlm ﬂ(y\d dovmgle.

0114] Ex l. h II bl fact d di
0112 S5 5, AT S0k SRR - SHAL SR R IR G e

type mayoidingafioethe iplidyed 1sasacfy|tb lparsslrmé) gelidhg ﬁndqamndlelﬁlbblE’l(aefnerdhgai
excipie ts in &th [ egar ctose %?kﬁ e cel lul ose, mlk sugar
@ ckle/gehple

or high Wﬂﬁ@g HF“W%F’thﬁHF?é?% BRVdIto 2 i queous suspensi ons

and/ or ebiexirs, thRvea@eniry iRyt @@r@@ﬂhiagaeﬁhm bh ca/tagdr@btﬁbﬁ‘dl%ﬁﬁéﬁéﬂaﬂgl of
fl avouri ng agents, colouring mat]:?(fr or_dyes r&gh enmul si fyi ng and/ or

suspendPHBPAGE At S ARNARITRN Qi DyuRiofegy s Jafividuals sy ?ﬂngeff%r?af?ractaﬁdwdéhe
glycol anABY!YeE6MB, aNdypRAMRI RafdroRSmt HekRehs of Okd&kyharge onpaiese0f the

i nvention may al so, for exanpl e, be fornmulated as suppositories e. ?
cont ai nilisEEaesn defitico AaRUCaEH 9B IEHFY HRABS OIS s ToulhadetigroTVBEEId nar y
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[0117] The conpounds accordlna to the invention may formul ated f
1

t opi cal fr@dml@n Baurelegionh abpgrmalides, sychhasniladdgndtopest émusqaiarcysemduuanm traph t he
f or m of fﬁ p&% <k AR or 981 e ialypdneoel s, lotions, solutions, shanpoos,
In

powder s d|n spray or dusting powders), pessaries, t anpons, sprays,
di ps, aé®7d$ol s, d¥apegefie. qyeracteseblahier Gr nagseendr bipdder)os apprer olomsracfiel 18] For

appl i Catoiaﬁ@ert \gﬁ}llcﬁ; %lcél}fs Lo d pe%ul? l%if Qietrﬁs@? ARG ox%iac{i\l?lgf iré}é/r?erzlt loogs (d@tlnusgle
hyperreflexia, secondary to known neurological disorders. Patients with neurological
disorders, such as stroke, Parkinson’s disease, diabetes, multiple sclerosis, peripheral
neuropathy, or spinal cord lesions often suffer from neurogenic overactive bladder.
[078] Cystitis (including interstitial cystitis) is a lower urinary tract disorder of
unknown etiology that predominantly affects young and middle-aged females, although men
and children can also be affected. Symptoms of interstitial cystitis can include voiding
symptoms, increased daytime frequency, urgency, nocturia or suprapubic or pelvic pain related
to and relieved by voiding. Many interstitial cystitis patients also experience headaches as well
as gastrointestinal and skin problems. In some cases, interstitial cystitis can also be associated
with ulcers or scars of the bladder.
[079] Prostatitis and prostadynia are other lower urinary tract disorders that have been
suggested to affect approximately 2-9% of the adult male population. Prostatitis is an
inflammation of the prostate, and includes bacterial prostatitis (acute and chronic) and non-

bacterial prostatitis. Acute and chronic bacterial prostatitis are characterized by inflammation



formul ated as a suitable ointnment containing the active conpound suspended
or dissolved in, for exanple, a mxture with one or nore of the foll ow ng:
m neral oWwD,20i2wiod petrolatum white petrol atum propylPEmEPIIYO61690
pol yoxyet hyl ene pol yoxypr opyl ene conq%und enul si fyi ng wax, sorbitan
nonost earate, a pol yethylene glycol, Tiquid paraffin, polysorbate 60, cetyl
esters wax, cetearyl alcohol, 2- octyldodecanol benzyl al cohol, and water.

Such CO@p%'ptrés%aﬂ!ﬁ)ﬁct@hﬁ(lnfé&mnadmhé)ﬁglbﬁﬁte hALTRERN! &Rl RRFRRTRAThE
exci pients, such as polyners, oil |qU| carriers, surfactants, buffers,

pr eser vaf inpds, ingieassil | daybmg , freguencyx pPreft 9Techidt s tGhrpnie rhacteripo PIoPiass 1s
col our a'akﬁnglﬁsfhg? PR LA Eacte{rﬁilfa%é%i@s”ﬂésgé onth@P&ﬁH@rﬁ%Hr&%% 't})é &gt abl e

polynmers suitable for such topica ositions include acrylic polyners;
cel | ul o$drater hanabacteasl, progigtiiis ds cl@aacm% mflagaiation @%@GMitwhlch is 0

met hyl Cﬁhmmseﬁoﬁ))g% tQ%; %ﬁ%ﬁ%@& %péﬁ' ??és%ﬂéle 3P fn e&%swe%loﬂﬁéoég@?@néﬁp&& RS

al gi nates, tragac ectl an and cytosan es of
SU|tabI@1phamﬁa&@uﬂbmahmymacmbpwmmm%mbwhbbwhmv%lmk®mm0ﬁm@epmhm®m¢mdde

m ner al I Si_|i t I | s,

(o207 ExRh e s GaRE siin S pnlPhe Bt MRS CRI0E PRSP RtFE Bxerver s

i ncl ude Pwatadyma &l cdifrols whichghiydol the Womsommmﬂs ,absesmpﬂmpmmtd)dn ofp]ncopyl ene
gl ycol , cerol and t.h tures
Phor eof PR PRTerh T Sin b MG Ty Ao St S e et Siss S oSt ona 1y
Wi t h t heecadlibnt.i Rdstadynfaaan boxdsccided @ith symi@ains ofpatn, dicraagsd-dagiiine fisglichact ant s,
and inorﬁ nic or organic buffers. [0122] Exanpl es of pharmaceutically
accept aBl'€*pf'ed%Yvat i ves i ncl ude sodi um benzoate, ascorbic acid, esters of

p- hydr omgo)@nzon C Ruigh m@kau@myw@a@mt(Bbﬁpﬁsew@n rﬁm@nmtdnwg@a:ht @g&lﬁﬁ s such
as solvents, for exanple ethanol, propylene g benzyl al co
chl or obBfSR halyisateaY AAPFOR AHID ATES & tygars aﬁagepaﬁgﬁeﬁsth?%bw a% d’t‘ﬁaf%yl

par aben cx &L ccRath AR R 1ASTB ot 2aXLlaPAliaReAAE c1dBehe] xR i88. Sfmptoms of

pharmaceutically acceptable stabilizers and antioxi dants incl ude
et hyl en&fHafihéichide jiagreasp¢ figgneacy. EERICY. HFgcolf@MNCicec Besidteo[2nd @idiig v

hydroxy@ﬂhﬁg&g mhﬂ&%ékﬁ%ﬁ%&bﬁﬁsﬁhnHQQ&%Bﬁﬁm%HRQhé%nﬁ@%@&&@ﬁh@nﬁﬁhﬁ&ur'Zers
i ncl ude glycerine, sorb , urea and pol yethyl ene gl ycol -

[0125] Eiaemtpnfé/s sttﬁﬁmwmdrm@eml dakie.y

[081] Compounds according to the invention may be useful for the treatment of the
aforesaid diseases or disorders of the lower urinary tract, especially neuromuscular
dysfunctions of the lower urinary tract including urinary urgency, overactive bladder, increased
urinary frequency, decreased urinary compliance (decreased bladder storage capacity), cystitis,
interstitial cystitis, incontinence, urine leakage, enuresis, dysuria, urinary hesitancy and
difficulty in emptying the bladder. By treatment, we mean treatment of any one or more of the
above decsribed conditions, symptoms and/or syndromes.

[082] In the treatment of neuromuscular dysfunctions of the lower urinary tract, the
compounds of the invention may be administered alone or in combination with another drug.
Such other drug may be an antimuscarinic drug such as oxybuynin, tolterodine, darifenacin,
solifenacin, trospium, imidafenacin, fesoterodine or temiverine; an a,-adrenergic antagonist
such as prazosin, doxazosin, terazosin, alfuzosin, silodosin or tamsulosin; a serotonin and/or
noradrenalin reuptake inhibitor such as duloxetine, milnacipran, amoxapine, venlafaxine, des-
venlafaxine, sibutramine, tesofensine or des-methylsibutramine; or a selective or non-selective
COX inhibitor such as ibuprofen, naproxen, benoxaprofen, flurbiprofen, fenoprfen, ketoprofen,
indoprofen, pirprofen, carprofen, tioxaprofe, suprofen, tiaprofenic acid, fluprofen,

indomethacin, sulindac, tolmetin, zomepirac, diclofenac, fenclofenac, ibufenac, acetyl salicylic



i sopropyl nyristate, and isopropyl palmtate. [0126] The conpounds may al so
be dermally or exanple, by use of a skin patch. [0127] For ophthal m c use,
the co sweperssiossws i n i sotonic, pH adjusted, sterile saCIrmP2010/061690
preferably, as solutions in isotonic,,,pH adjusted, sterile saline,
optionally in conmbination with a presgrvatlve such as a benzyl al koni um
chloride. [0128] As indicated, the conpounds of the invention can be

adm ni staaaeﬁrdxr&%a@maw n%unmonb nhadraihd QE‘ap%]ﬂzdn% LeRYARE edl] yirdaldivered in
the form of owder i nhal er or an aerosol spray presentation froma
pressur |ailédd1ﬂ61ﬁ@3il aseipctagiyfpntiagasy gidagac, meslefangdic agid; ﬁlugen@nﬁaéldom flgmic

sui tabl %Hﬁoﬂ@{?ﬁl%tsuﬁoﬂcang'&&ﬂo% Oﬁllﬁlfé%%&myﬂﬁe %ﬁ@inprzoﬁ&dﬂ%%@ﬁﬁane

di chl orot et rafl uoroet hane, a hydrofl uoroal kane suc

1, 1, 1, 21t Etbinlanpldricrseticeased 4- HM)OXB)JDNV esgar, meloxigan®, paregoxdb piapmasulidor opr opane
(HFA 227EA) carbon di oxide or other suitable gas. In the case of a
pressuri zed aerosol, the dosage unit may be determ ned by providing a valve
t o del i Welrer &JsemndfelrecCoraprunds gvqutiessur i zed cont ai ner, punp, spray or

nebul i 2‘5(583 y €0 oa}npou ?ss'c?cltc rd1 g% U%Plgr? §na fbeturs?&‘u hlth\éqr ? Bltn
e.g., a mxture o pro ant as e so ven
may addmngammjﬁythﬂm@mnanaf@mbmeﬁ@h@$MGmﬂuxdBmm@(GERDIﬁbnﬂ&aﬁmMnmnof

[0129] Ca d r|d ol _ex atin) for use in
o+ nharBrel e RBHAP e oD HERES: st SR Ear AR BB bR of * he
conpoundisasier; &“oﬁﬂiettﬁtbin&np@marroﬂhﬂﬁe psidGlisoader;] @it 08 ehcOticasha@it ifi . fralgld 30] For
topical a nini%trgglon by inhal ation the conpounds according to the

i nvent i 6 i vered for use in human or veterinary nedicine via a
nebul i zer. [0131] The pharmaceuti cal conpositions of the invention may
contain fron10 01 to 9996me|ght per volune of the active material. For
toplcal aERapsuticel compo RIS HAS) 2 HECBAPBYEAY on wil | generally contain
fromO. %&4}0% WDWﬁﬂé)fiteiseb@sl@ﬂblé GhaDh- é'o%lﬁ@)tmd hemar b iRndimieked as - thk GLa2] The
active agents can also be adm nistered in the formof |iposone delivery
syst ens SUBSAEEE. Hds BigETablRipran theactiveigpieiest inpphyaageiiticd femubatiopess cl es and
mul til a%%lleﬁf th\éea%hﬁtl i€3n alilﬁlg&'@ré) & Q%Har%céuﬁ&ﬁﬁldactéﬁe[ﬂ@céfﬁéﬂ ke with

phosphol i pids, such as chol esterol, stearyl am ne or phosphatidyl choli nes.
regard to the intended route of administration and standard pharmaceutical practice.

mhlch

[085] Accordingly, the invention further provides a pharmaceutical composition
comprising a compound of formula I or a solvate, hydrate, enantiomer, diastereomer, N-oxide
or pharmaceutically acceptable salt thereof in admixture with a pharmaceutically acceptable
carrier. The term “carrier” refers to a diluent, excipient, and/or vehicle with which an active
compound is administered.

[086] A compound of formula I may be used in combination with other therapies
and/or active agents. Accordingly, the invention provides, in a further aspect, a pharmaceutical
composition comprising a compound of formula I or a solvate, hydrate, enantiomer,
diastercomer, N-oxide or pharmaceutically acceptable salt thereof, a second active agent, and a
pharmaceutically acceptable carrier.

[087] The pharmaceutical compositions may comprise as, in addition to, the carrier
any suitable binder, lubricant, suspending agent, coating agent and/or solubilizing agent.

[088] Preservatives, stabilizers, dyes and flavouring agents also may be provided in
the pharmaceutical composition. Antioxidants and suspending agents may be also used.

[089] The compounds of the invention may be milled using known milling procedures

such as wet milling to obtain a particle size appropriate for tablet formation and for other



[ 0133] The pharmaceutical conposition or unit dosage formof the invention
may be adm ni stered according to a dosage and adm ni stration regi nen

defi ned byorowtdomsot esting in the |ight of the guideli nesTgiPe@n/oaisove i n
order to obtain optimal activity whilg mnimzing -27- toxicity or side
effects for a particular patient. However, such fine tuning of the
therapeutic reginmen is routine in the |ight of the guidelines given herein.

[ 0134] T@@mﬁ%ag%y&% tf’?@el?%ﬁvhd’e% @Q‘edgaﬁlc%tej BRphANGRT drofle WBMpMAIY oRGeOr di ng
to a variety of factors such under | yi ng di sease conditions, the

i ndi vi dumentsoncrwdaetnr%mred\h&pwﬁsse dann e @rtal§e cxemmi somdV QB0 196,

adm nistration. An effective anount for treating a disorder can easily be
det erm ned by enplrlcal nmet hods known to those of ordinary skill in the

art, foRowteaohhdmintrategnzant Usitiloyage hesns | x of dosages and frequenci es of

adni ni s ion ang .c r I [ cts at
each poﬁ%ﬁﬁln thgﬂﬁé%mBékhgﬂnﬁgQEQURéﬁ%ﬁﬁ&ﬂa(kgg%g ﬁ?ﬂ?%%%mgl ?%Qgﬁbatlent
wil | vanqmdéhem&ﬁmg)dqmuﬂemstﬂaéandsssmsﬂwpvwoﬂamhsﬂdbsmmd@mman@wﬂhe

physi cal tjon qf the ti ny synptom
or paraﬁeter%%a % efgrﬁfgé ﬂnﬁ% WE%%§ %ﬁnpﬂ gﬁanPﬁ ﬁ@ egFQE%borted
by the mamnemmﬂmpnﬁheamhysmnmamuwjnmmmhﬂmbenmndemsUnmﬂxmmainmmywﬂmﬂnlcalIy
or stati tlcal y SI ttenuation. or ane |orat| of. apy.s tom or
e L SR T e DR e T T G ey
CIInlCaMthmm@nbfHﬁ&ﬂhmﬁhDﬁnwa&kﬂﬂﬂpne@ﬂﬁﬂmam@tb@muﬁEaﬂﬁ @ﬁhm@@[ibhﬁ to the
patient and/or to 01 For e S|n atient may
et rer FrBu v amecy faioh e grbe spbers ot Ragusie i efin R Shey

exanpl emoMsgeﬂlere&fé}ﬁbdeéiﬂﬂﬂ&hétﬁ fthe ghamadeuatal Wohipaditien &rthbqhbbnuamret hese
may be reduced .using the nethods of the invention. In the case of
|ncont|ﬁ@HE‘t“%ﬂﬁﬂwgﬂhﬁﬂ?%WmWﬁﬁFﬁéﬂﬁ?éﬁﬁ@ncy or vol ume of unwanted passage
of urineyg1$ consipRietapbdNeichCdodlpo@libefimbtidhRqRre®antdep@ungdn ke

treatment. [0136] The anmount of the agent to be adm nistered can range

bet ween difsent dolhGLy aysemabduds RbenyrdRrogdyhat Boesle Pk BleycoBppiss megthinube 0. 1 and
about  1QqBHQéHRY thaREmdRRe. I%E‘Jv%@ﬁ*tﬂe ?&ﬁﬁ’b@ﬁﬁn Qorﬁpr?s@éjm%l%%&n SheBiig/ day.

It will be understood that the pharmaceutical formulations of the Invention
need notoMpEals dkdn| froseoprmaionenth enagne pdmigivistadt bioflifferaat sgpest Bhiavay of

effecti t , i t
reached%§§h§%tﬁgﬁﬁ%ﬁg?ﬁgﬁlgIagkgﬁgpgﬁﬁlﬁaﬁpmggg %E ¥ q%ﬁ%#%%@%%f|ca

f or mul avkiops. miuG-p8Mpler by prefiwsal eduienbwdixample, of at Itra@all mfenm a¢rosal Her
compoun - f I ' ning 10
o 200 sty i nAbisThG ol e BRERHAEE 1P bk He o B Bt PSY &

adm ni sﬁm‘e@ablet mrm fomtdblém:ty dly, for eedrgdle,dai 1htyawdm mfrarmﬁbculcar &Oﬁlbntganepusf erably
20 to 150 out. 50 Jnary

Fncont i RaEe G SR epPHTRRGAR FanB sty Re ghBermuBuatiudt “tipost ti on 1or
parentem@D]adnln|EMmanhemgaan$abm& tlelorredboutosly0 ough thbogaktrdiB@Senby wei ght
of the active. agen E on t he |nveqh 8 based up on]}00@’me|$ht of tota

phar mac 8UFPEalt ® ?ﬂﬁ) & Rplp o remaimgadle G4ty TN GUER, ey ST IEh "45485e for ns
cont ai n ekdrgyte, abmotild e Qés%dnt)toa;b@t@blytl@@%radatlon, stable at acid pH and resistant to the

detergent effects of bile. For example, the compound of Formula I may be coated with an

enteric coating layer. The enteric coating layer material may be dispersed or dissolved in either
water or in a suitable organic solvent. As enteric coating layer polymers, one or more,
separately or in combination, of the following can be used; e.g., solutions or dispersions of
methacrylic acid copolymers, cellulose acetate phthalate, cellulose acetate butyrate,
hydroxypropyl methylcellulose phthalate, hydroxypropyl methylcellulose acetate succinate,
polyvinyl acetate phthalate, cellulose acetate trimellitate, carboxymethylethylcellulose, shellac

or other suitable enteric coating layer polymer(s). For environmental reasons, an aqueous



by wei ght of the active agents versus 100% total weight of the dosage form
[ 0140] The pharmaceutical conposition or unit dosage form nay be

adm ni st ewecoiznoatosi ngl e daily dose, or the total dailyPprdogegaimeissbe

adm nistered in divided doses. In addj,tion, co-adm nistration or sequenti al
adni ni stration of another conpound for the treatnent of the disorder nay be
desirable. To this purpose, the conbined active principles are fornul at ed
into a ghamberaieqans Bervréferré@hﬂ%h&oarqu g‘t@kda@stsbsolﬂetu&ﬁk%mtcom%@rstah@
conmpounds are in separate dosage fornul ati ons, the conpounds can
adnlnlsp§ﬁﬁﬂﬂ@6ﬁturrently, or each can be adm nistered at staggered

i nter valgys) For - exgipy gpprgg}ﬁtecquma&fuuwecomgxmris%r%yamnﬁfémd% wtered
in the nDrnlng and the antimuscarinic co un mni stered’in the
eveni ng inhelatign, de theefpra of Adefipojitomabr RWBHADD mbmgﬂllway ﬂmefoeml of mlcsttogr wdutipn,

speci fi t o} IS I a
varletyggkgfgg¥§%§(ﬁ U%?ﬁ\&kgq&l§%ﬁg ?FE f an().ilwln h ?gﬁ ?%?on of

t he patnenmnmghamgev6mmﬂyaanumhenﬂmh@gyoohlt%mukhgmodé%smﬁmrbbndpeated t he
route Of %dmrmv&% tcllolnrits toqemrt naflorn?‘mfl hl?cggt s!o?utloi’ilsn%l; ISI.(IJSn Si ntsheon flent, the
treat meft of ' he pati ent responsi vene of "t e %%ent
DeternlmmmnmmgofaﬂhﬂngmgansofﬂmﬂnmﬂmsnmakdpmemnyubébﬁmmmphuM&ﬁm&mdysuch
fine- tunun i S o ut|n§ E # b 0 g i.n %% IVﬁ her ei.n

Synt hes i SraBHsgEY %‘E&SOUSY tHe °HH Pﬁ? SRbIYST ?%%BJ &SPl a 1,
and enamhydﬁﬁﬁ$nmdkﬁﬁiGfﬁ@ﬁﬁmﬁ mhhbkmdaskuanﬁsphammaﬁﬁumlﬁmmﬁwwaQﬁeptable
salts thereof be prepared by the general nethods outlined hereinafter,
sai d nefﬂBﬁ@“@8ﬁ§¥Fthlng a further aspect of the invention. [0143]1t will

be appr ¢gisat ed bywhbome csipbsitesh dfithd Meerdibh id ke ddhiniBytedpardi@tsianallén to use
protected derivatives of internediates used jn the preparation of the

conpoungdministiptien deglydgs %{ﬁd%éﬁrﬁt%fctlp%we%uslrymeffqa&ﬁ%l YgriBtgrsrioasA ! e

per f or NpdraiécdIBt hadeenkRQWAy ] iBtrdui@n@ny, 1ﬁt§a‘§@maf18vlnt@3é?dm11§; infehR@Rulang oIt S
Protective Groups in Organic Synthesis. John and Sons, New York,

1999) . FYRIHEBRPUSY 2T HE RAAECH BN bbw%eﬁ@wmﬁmhnlqam hydroxy or ami no

pr ot ect i@ gr oup. Ph-ghﬁac@ﬁﬂc'apco%ﬁ%ﬁgﬁs' d}ghéJirn%H?l%n @ﬁi’b@é‘drﬁﬁﬁl@}éﬁ%ﬁ&{terall
conventional techniques. For exanple, acyl groups, such as al anoyy

al koxy casbdnyinfuaind oaﬁrngqtlogr Bhﬁmacqmyalbénm@amneduwl%w Vigeofien o1 Hé‘usgon by
hydr ol YEA b‘é'}ﬁ'ﬁ{e ?rgle Q@?e' S é% fhtd & &f 3 m&hggy&@e& %?X*}ntagﬁsou})s
e ony b y

zyl oxycar ec aved rogenol ysis in the presence
of a catlz yasitve sogrhdies, p@hdt@cthlﬁmﬁmsaehafbcoedpara[l@nllﬂ]w@ea ssyemil ch egirtgonopr t he

target gﬁg&%ﬁ‘gﬁtabﬁe fSP{Htﬁls%ﬂl n?X tloff. éisgage %Mlol?r%%gﬁ&g vt %Hc%ﬁsum&f:h ey

be pres mat e 1Rt er e s usin tec ues,
wel | - 4r2é)-11pkimm tlm aﬂllmsfs gkl ﬂiriaé(ireparatlditemasttbe §férde dlapmd)taedtsadlefundaﬂ
products

(& r%g A e(ﬂn L oinio ! dragesta tSt anlg JoAEGANLgues, such as
silica é’eﬂ chY'oMac ot phy, AREYYCi A %eeﬁ h?ﬂ V& PIPRETBAE ot by
recrystamhmnannamnmﬁ@iﬁﬁh$hﬁtme@n@uhdgnﬂ&o&@&nﬂﬂyeﬂkw@mOﬁmeﬂgemamabfy
prepared_.accordin to th qi ﬂnng %

micro-organisms can be achieve ca d1t10n of various antibacterial and antifungal agents,
e.g., paraben, chlorobutanol, or acsorbic acid. In many cases isotonic substances are
recommended, e.g., sugars, buffers and sodium chloride to assure osmotic pressure similar to
those of body fluids, particularly blood. Prolonged absorption of such injectable mixtures can
be achieved by introduction of absorption-delaying agents, such as aluminium monostearate or
gelatin.

[096] Dispersions can be prepared in a liquid carrier or intermediate, such as glycerin,
liquid polyethylene glycols, triacetin oils, and mixtures thercof. The liquid carrier or
intermediate can be a solvent or liquid dispersive medium that contains, for example, water,

ethanol, a polyol (e.g., glycerol, propylene glycol or the like), vegetable oils, non-toxic

glycerine esters and suitable mixtures thereof. Suitable flowability may be maintained, by



Schene O = Protecting group - PGor RAR5 LG I, Br, C, OMs, OIf, OrIs
[0146] I n Schenme 1, "AK" represents a |lower al kyl group, and the renmaining
vari abl eswenre1zm4mef i ned for the general forrmula | or i msTdP2eihecwahene
itself. [0147]Cyclic ketones 1 are copgnercially available or easily
prepared by standard net hods known to“those skilled in the art, e.g from

pi peridone (RlL = N) with the carbonyl group that may or may not be

previ oughyerffoRlo@ GhREmEE agmnassraaork@ftaadumﬁl@baﬁ&@mt & @8 cdse If dgbaaaatsaae) by

si npl e nucl eophilic substitution of activated hal oaryls, hal oal kyls or

hal ohet & dragiligion phwtfagtams-pe carried out in an appropriate solvent (such as
n- but angdg7) DVF,  Ngt il L @hihRRRnOfhe Ry &?ﬁlnﬁ%tﬁw ﬁ’s%&fi Hth @l sfrile
terrperature bet ween room t enper at ure and refl ux of e sel ect ed sol vent
in the pAwsenwdutioh vehidhaney, cantadthother Snibstetcwrfquwepleremugh salts or glucose to

di met hy LAk BRPYk NS0 BGi60AG1d OPne A SANHELETIR LS QuibThEEQURYe
irradiation in a mcrowave apparatus orten the reaction
aIterna(mkaQBMEramHhetﬁom.3dr9bh@r@uepmwaﬂ%onﬂqmmpppeiwdmﬂespﬂmuﬂahot

acti vat d h r h roar (or Tl bythe
Buchwal ﬁaﬁt‘u&% ch?er nsltaetrlitl"eo g rhcfs‘?t:toﬁl &y adﬁ'lpf 1s£ec?%>¥ss%[and§rd I'l‘?’(ﬁ:glrl"t cgfj

cat al yzemthmquesateﬂldmswnttethysewkilﬂedmmmmtreduct| ve am nat| on procedures can be
used wh R4( R5) ar.e. react ed t | i des,
For exaife. obt ATHEE By oGt S Giretamo by M T ua S it ¥,

pot assi wﬂhtaﬁl’applbplﬁ@e(scﬂiﬁant ihdaume @pmotd of tisodfvementidnke cabtilfrs, doll @vedttysterigd her)

to, e.g i hos honlu brom de, to afford omet hyl ene

dor i var TUEST Mkt FhY ShucHEPpUdeT YHGbS S o gty ofONR Rl

1, 3- di peblatiosysitRaBH Iirbpar*au@ﬁtntmdﬁb a@Yudt Antikeinalakyimy bndBOp M BiakivE SviBcH Hao- Vi
Shrh et. al Tetrahedron ﬁtters 49 (2008) 1008-1011, WO 20006/122770) To

this endvide RavdosmHTEY fpie RRQuRoBR caPhendagqpists g iatitcd FXFIRICBISHRT (or by
i soI ati @Qgsgﬁﬁnﬂﬁélﬁ[‘-%ﬁlbﬁg‘[&)]e kdnk he correspondi ng chl oro or bronooxi nmes
(e.qg. é t he use of N-bronp succinimde or N-chlorosuccini mde or sodium
hypochl % e or hilissmpaids agrordingfgrths Mygsien msy ibe dorpyylaged fapyse dip hinaite

sol vent  sueifsy NARLRNTRELANE (L8, P%VF ¥ Efdu® holk tifie&Hont Jrenfdigh tok @ Of

wat er), which are isolated or directly transforned inside the reaction

vessel iimragmusdydercubezisorrdimigtrahacel fowies)cad mambeaorrﬁﬁmdd bewst dase forals ilNa2 COB,

triethyl, sily

with corrpgb %églrmﬁér{h%}{crag&mqrﬁa{as Véﬁ%ﬂ&kgwg ngr’(ﬂcs)ﬂgtﬁ gﬁ%%érlﬁ%@fgggﬁal ly at
- 78C t op@serpative. rThe composrr@as ifqtgnjtscrtioh may lichie tlreeﬂotmﬂf efsperisng howemssol vent ,

yieldin unds. [ LIyl Lot e f en. removed
by treatgnrrlé%{m\gl)ﬁ ?‘n%flgtor 8(311 anfgrl%)lgllr tjrr%l |lrJnO§, %Onltaﬁl f%hﬁﬂg?& a%enls csaécgtgre in

the r angespendiny, astd:ljﬂezmrtg,t@lqbdrzatgu famd/dro drspérbmg :cgentby Ayrematiyedy sthcw &tivaa base

cho: fromthose.reported

1 or oot reebEariel e TRt BPORHERP S GanrERayhR Rt RSy

Edi t i onpylBetrefrecGratdd, bafbitesise. Theodoura W (}eene 1999, WIley Interscience
page 654- ) an known t hose sk inthe art. The r | t ant
Dot yT o BED o ourCopE RSy G At he 1 Bistb e MODSPFERAE ng. ¢ hem
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Synt hesi s, r 2003, Vol. 3, Page 402 and

fol | owi ﬁ]@youﬂrﬁ.% fp)? atﬁgéﬁtt.s g'@%}'ﬁﬁt@t?? rﬁeiaargere mgified- pustamadly MR el ex

chosen {pamclh3Rrefpfdadion{ Ph3P) 2Pd( OAc) 2, (Ph3P)4Pd (which can al so be
generated in situ e.g. fromtriphe %(I phosphr ne and Pd(OAc)2) and all the

ot her p&?104li um cﬂmoas@e%ndép &g TEEMEMRY ¢t b RIPWNSA OB POYCRHI'Y ki nd of
reacti ofjse in fof sPABRENSE BraPbr BuPASANEHERBS fEESambicAn t@ R of TMb¥ions

butyl am ne, piperidine. Solvents are chosen anong THF, DMA,

Et 0Ac, BRSGYUpbIm@HEvahes gtsHenessiensi @r&btreprwertf%éommpwgewtbfwatt%@r p@arct | on;

or the b n e o C

carri es§%{l}tglet ﬁgﬁ?%atc(??%nﬁste %I?‘/Igg?alil‘lry %ﬁ/% A otulﬁﬁ trt:lcl(rétm% rrpoungs 4 can be
avoi ded chppeadinngutthes tt@ﬂetamapguﬂeanmmmgsrm pd,sukbersr aélsobolugstsy ab‘utle,v,l B#RtAINI UM

chlorid [ upling
( Sorens ﬁghkﬁg%b&ﬁéﬁg%&@fP%@%%h%?nggg%gﬁk rona%g@ggdgfuaé%g?gﬁgggf&PThe R3
subst i t vehtis mryebd mtracdicedding taugethodsl wablrkrivenen daraytl Shell ¢adgwsi(ipisshgr red i n
decreasi ng order iodide, bromde, chloride), aryl or heteroaryl triflates,
al kyl hal ogeni des or acyl chlorides, aroyl chlorides, heteroaroyl

chlorides. Triflates are synthesized using very well known nethod to those
skilled -31- in the art, e.g. from phenols or hydroxyaryls (heteroaryls)
using trifluoromethanesul phonic anhydride in a chlorinated solvent or using
N-phenyltriflimde in toluene or a chlorinated solvent in the presence or
not of a base (e g. TEA) Bot h processes can be accelerated mnth the ard of

o . o



[0149] I f conpounds 4 are obtained in which Qis a protecting group, they
need further deprotection and N-aryl ation/al kylation or other kinds of
deri vat i 2a&0i2ore/®@ps to afford Conpound |. [0150] Conpourd3/EL2@an61500
obtained by directly reacting conpogggs 2 wth appropriately derivatized
propi ol adehyde oxines in which the group replaces the trial kylsilyl

group Schene 2 5 HC Ak Ak = Protecting group - PG or RIR4R5 LG = Br,
c, alsQIBmalQBﬁe of drc pREMERBytRall wc SN Sarddls Bhd @Jclb@énkSV&hla{ REedure to
obtaln coqgﬁun ) wherein R3 is eact i ng di br onof or mal doxi ne as

descri béel d@éﬂf@mnthe preparation of conpounds 3, one can synthesize

compounds; by _The H10gROKAER! doRRiPe LR AULLRSE nhigoal K ARk DYadile, use

al kynes, an” appropri ate base such as sod |un1car onate wt he aid of Cu /
Cul co- cedianysiat, eacidaseibpiyee dibasieealeiiim phiiphita anhglyerp disimegnansd suplaps . 1 f Q

is a pr gttaf‘c(ﬁt e&%ar yr{ g)t Ialfbe Fﬁ)ﬁcgls%chgo %?arc% %lgpcﬁyt? nﬁega;n&glltogl:er

deprotectlon at1on or ot er rivati zation
st eps t@0®mm0mdc@mnp@umnkxBﬂw@@ﬂ524@bmpbumdbmﬁﬂsawhbaImhbanhbmobynﬁJrectly

reacti n%y&rg%? y?n%etl%ylcellu{]osé %Pﬁ%?rﬁ)ylalr‘olx%gr%pﬁcé%ioge ?ﬁb@i as’lclicerg1 edgelgt)l(r{ AT
acacia.
[0103] Additionally, lubricating agents such as magnesium stearate, stearic acid,
glyceryl behenate and talc may be included.
[0104] The compositions may be administered orally, in the form of rapid or controlled
release tablets, microparticles, mini tablets, capsules, sachets, and oral solutions or suspensions,
or powders for the preparation thereof. In addition to the new solid-state forms of pantoprazole
of the invention as the active substance, oral preparations may optionally include various
standard pharmaceutical carriers and excipients, such as binders, fillers, buffers, lubricants,
glidants, dyes, disintegrants, odourants, swecteners, surfactants, mold release agents,
antiadhesive agents and coatings. Some excipients may have multiple roles in the
compositions, e.g., act as both binders and disintegrants.
[0105] Examples of pharmaceutically acceptable disintegrants for oral compositions
include starch, pre-gelatinized starch, sodium starch glycolate, sodium carboxymethylcellulose,
croscarmellose sodium, microcrystalline cellulose, alginates, resins, surfactants, effervescent
compositions, aqueous aluminum silicates and cross-linked polyvinylpyrrolidone.
[0106] Examples of pharmaceutically acceptable binders for oral compositions include
acacia; cellulose  derivatives, such as methylcellulose, carboxymethylcellulose,
hydroxypropylmethylcellulose, hydroxypropylcellulose or hydroxyethylcellulose; gelatin,
glucose, dextrose, xylitol, polymethacrylates, polyvinylpyrrolidone, sorbitol, starch, pre-
gelatinized starch, tragacanth, xanthane resin, alginates, magnesium—aluminum silicate,
polyethylene glycol or bentonite.
[0107] Examples of pharmaceutically acceptable fillers for oral compositions include
lactose, anhydrolactose, lactose monohydrate, sucrose, dextrose, mannitol, sorbitol, starch,
cellulose (particularly microcrystalline cellulose), dihydro- or anhydro-calcium phosphate,

calcium carbonate and calcium sulphate.



[ 0153] O her spiroheterocycle internediates different from spirooxazolines
can be synthesized follow ng nethods reported in the literature and cited
in the exporznrmaniab part as references. [0154] The synt hesegEPed1lotitser
conpounds not currently described indhhe general description above are well
docunented inside the experinmental part of this invention which follows.
[0155]The free bases of fornula I, their diastereoners or enantioners can

be converipgfl t0 tNGNpHRE r&;m@&éwc E%&@%t&tm&@dm lﬁ&ﬁﬁﬂttﬁ@&&nﬁﬁﬂt%% under
st andar condltlons nown in the art. For exanple, the free base is

di ssol ve# thenngenggn mlﬂdé n@ﬁgg%mnt stsgpigettic, Pelyethylane gleechappbimery pegthelgnay t h,
for exanplie QRGINEIMIYIAd&HateOTmATRLRInE 1810 Ak, 364iGn &E‘ﬁe , O dhuhP se4yi val ent s

of hydrochloric acid or thanesu | phonict acid, and then concentratéed under
vacuun1ﬁ@nﬁwovmdéomm@ﬂé@?@é@g@ﬁulng pharnaceutlcally acceptabl e salt. The

resi due eap %r ge” n@?le\'/e&‘ Bl ?ﬁ%ﬁ%@&lﬂkdygz%iteﬁgblgrc}’d&}x%?ﬁyfotraﬁlh €o@f 9ani ¢

sol vent or ani c m xtu suc anol et
[ 0156] Thempbsgionsl asclale nmﬁpmumdmumﬁmﬂomnmﬂambm@anOEEmgywﬁh@SwmedﬁbyBS|nple

oxi dat i es r NRLES
O3 16] TR PACFE S il SRR N AR ERKhA S BabiCnBELe JRIOMIES

For nul aatonas. démnwu@edxgmhemahkmydhnma m@hﬁ&e1emaanQ$n@rmenkgmshpmilve

only and ar e, nver tlon The reagents
ond” st aresthgo e s paRioh ] e b P BRE-Bee e bAVGHRar y oki 11 on
the art, 0110]33 Ex@aapipies 1 of  suitable pharmaceutlcally acceptable dyes for the oral

3- Phenyl et -net 1-3-nitr 1- oxa- 2, 8-di azaspi rol4. 51dec
e SSPRSHID 150105 N HAT i et b el & it ety Bt arorche it
phenylp@g@@mgy@a@a@myﬂﬁL(BSQ ng, 6.6 mol ), hydroxyl am ne hydrochl ori de

(4.59 g, 66 mmol) H (48 n1 and water (12 ml) was stirred r.t. for
24h. Thé&Olldhctio cr &f wixef .PW@%F@WC@HY H%epté@é%r%ﬁ?flg%f Pk HﬁEt agl

Et 0Ac, vaspsdtiont Lilipibdilyn@edRdifaeNiRo bIRAif ndfdﬁ?@l%sreléaseV@@%@n@f Lg;sréwg 0. 96
?M?-]Ic-l] ihgheg_hgpﬁg_a?a?nrcrgound ofynm%gll} ! t]flé 2 taastse 2 or%aStt e bré)omrgl’]plogltlons include
hydroxypropylmethylcellulose, hydroxypropylcellulose and acrylate-methacrylate copolymers.
[0112] Examples of pharmaceutically acceptable sweeteners for the oral compositions
include aspartame, saccharin, saccharin sodium, sodium cyclamate, xylitol, mannitol, sorbitol,
lactose and sucrose.
[0113] Examples of pharmaceutically acceptable buffers include citric acid, sodium
citrate, sodium bicarbonate, dibasic sodium phosphate, magnesium oxide, calcium carbonate
and magnesium hydroxide.
[0114] Examples of pharmaceutically acceptable surfactants include sodium lauryl
sulphate and polysorbates.
[0115] Solid compositions of a similar type may also be employed as fillers in gelatin
capsules. Preferred excipients in this regard include lactose, starch, a cellulose, milk sugar or
high molecular weight polyethylene glycols. For aqueous suspensions and/or elixirs, the agent
may be combined with various sweetening or flavouring agents, colouring matter or dyes, with
emulsifying and/or suspending agents and with diluents such as water, ethanol, propylene
glycol and glycerin, and combinations thereof.
[0116] The compounds of the invention may also, for example, be formulated as
suppositories e.g., containing conventional suppository bases for use in human or veterinary

medicing or as pessaries e.g., containing conventional pessary bases.



3- Phenvl et hynyl - 8- (t. but oxycar bonvl) - 1- oxa- 2, 8- di azaspi r of 4. 57dec- 2- ene
(Compound I b) To a solution of Conpound la (0.35 g, 2.41 nmmol) in 3 m of
DVF stirrwo 2at2/004400 was added Nchl orosucci ni mi de (0. 386PgT/EP2@9/06m600 ) and
the sol ution becane orange coloured. After 2 h stirring, the solution
becane yell ow and, after additional h stirring, it was cooled to OC and a
sol ution of 1-(t.butoxycarbonyl)-4-methylene-piperidine (143 ng, 0.73 mol)
in 0.5 mi19f DM MRS aaidRAds a&bmfgﬁ% e AvaRioHt AN bef folffatbd O Rpidar of DVF.
The cool'ing bath was renpved e reaction m xXture was stlrred at r.t.
for 2 dajRinisnptiey feiress in hnman axkyqtsmar nedigiac. i dhediorm o @ingmens. c&i2dswat er

ext r act gd vwd';bg%%%ﬁonswam@ah%rﬁﬁﬁlﬁoa@/eb@wa@é DEGudthd Lhrky biGysiifls h&dacayuer
Na2SO4, “evaporated to dryness in vacuo. The crude was purified by autonated
flash cmmmdgma@hwpmp dlnsmwoseiso@ragﬁe(e ggreadltas nt nedropb)euimpErdver - Et 0AC
from95 to 7 3 Lilep 85. 5%
V. I—ﬁné]- 341. Foé %Opg%%ﬁwﬂg yﬁé% qpeogfém‘zmge- é!ﬁ%liaog p{hrgoT%ng?% C%gbeene

( Conpourﬁ@imllta)ed aFa Qitglgé wintroent @f)nt@omgohmcbtll\/b cér@R@ndgyuspendsd omdokglvadninCH2C12
(12 m) fésrtelxarﬁlonaﬁnx?ci;e Wag 0%9 gr %O}erolf ]; eur?llioézﬁg gt I1%erg‘lgolifj}11 ézftr(?lg’[%llﬁ wf?1’t87 ol )

and the react mxture was stirre eCo l ete
conver snpeunolalﬁmt prepylescdlyant, pMwaﬁsrmnvedlywpt@y]vﬁe cc\fﬁioand wamlsa‘glnigdvakpl | owed
by 3N ve a a in epar |on of th ni.c | ayer and
ot » act Sghgrmondediies BeSrieh Rl B RS Ao s S0 eRT e A o1 g
over Naz2&@dtylt dleohoh ribodnedbdacaan ibendyayieoisl, :ﬁifdf\@:{tdECSdche:ofnpbsh@orﬁmmoalm as
bei ge solid u§ed|nthe‘ﬂxt st Wi t hout further urlf‘ cation. M5 [ MtH] +
= 241. 2§°“t31§43 o8 PRHERGTUEE G’nafiel%"‘ BT % ‘i‘StIP%Y CHyHdydyc §28%a- 2,

8- di az aspifdc@nfs4. bifferde Grede@hiteves A SdbliliseisONafoxdanounsistufizdr§0 cillichts21
mmol ), 2-chl oro-6-nethyl-3-nitropyridine (39.5 ng, 0.23 mmol) and

triet hylcglﬁilrﬁ%ts(aﬁoéoqr%ﬂ_s 0.23 mmol) in N, N-dinethylacetanide (1.14 m) was
stirredi@tiof - t. flampfes hraihdmpRuiRdly AEQRpMBk Yolynlhe s@RYROIS sL@y BpichRsS
extract ed w th Et0OAc. The conbi ned extracts were washed with water, dried
over NaPSEROsHivgs aekide eatybel pelymarsy plllose e, Surhés crbeeistlydisdlofas
purifie alt TRl I i g ng wth
a Pet ro?oe%?ltrﬁﬁer _ﬁﬁioie %ﬁhlg%&g }Q&EEJEWA&EE% %%mﬁlﬁr ?%C?ﬁcg% |agér11ﬂ£\%\is h
CH2C12 a@g@m@fﬁect&f ﬁmﬂ@?@cﬁnﬂ?wvsaﬁg of the title compound (67.7 % as yellow

(s, 3y 200" (5 TGPl ALyl Wil it R R o iy 7 28
g [nphglr—ll) |1nc']ﬂ,1d5 ﬁmzqrﬂbllé mhctm:@ qilsgfatty agidh, a]gb]plsx ad) glyc@)cli@anpl e 2 - ene
Y t[(ﬁl gny 8Ex(a§1é)r S £ %l%&f_% r{)h?lqua%gut% %/ &c%péol 11(3!1%@‘%%h g ]rncll%%%a]?eir .

2-(4-Me ropyri |ne ithium
in hexalateolﬁéls br gnycofls Q8 hrak eth]aﬁol&snpmba)nolgx/@sopdten@gbdoloheqylehe givicnl, glynerol a

suspensi 0 th Itr| hen honi br o e (4. nmmol )
" omt 81 PR Facag R PERF R B B bR gR s dsdedo

1- (3- ni Wisperedpyypticaylly with Gieoadditipe rof domex(c2angonid chtidmidr) nonori6 surfacahts THFE was
added andthe reaction ure was allowed to warmup to r.t.. After
over ni gffd Fl8¥f"i“ﬁ§rortg?fécﬁ’?|‘f§et‘%re was quenched with an aqueous sat urat ed

sol uti onoieb] NHACIExagpleks 2ot ephawhiddulidalPC acodpthisiel pl\é%rvdﬂaass%clu@d’l(ko&m&por at ed
to dryngss in vacyg. The crude roduct was pur i gd by aut gnat ed

chr ot BgABRy “CSBI J*T8h -8 obhge BRI vicith AT PEFPE ALIRAEETEr ' onc
g g ﬁild en%ntﬁfﬁ@ﬁ_%f&tsl ucl: a% %l\%hfél 9 ckadple Gtiholl Beoplicht &1cONMerRd agSholel | ow
chloro utanol, quaternary ammonlum salts, and parabens (such as methyl paraben, ethyl
paraben and propyl paraben).
[0123] Examples of pharmaceutically acceptable stabilizers and antioxidants include
ethylenediaminetetriacetic acid (EDTA), thiourea, tocopherol and butyl hydroxyanisole.
[0124] Examples of pharmaceutically acceptable moisturizers include glycerine,

sorbitol, urea and polyethylene glycol.



3- Phenvl et hynyl -8-(3-nitro-2-pyridvl)- 1-oxa-2,8-diazaspiro f 4.57
dec-2-ene The title product was prepared as described for Conpound |b but
usi ng Compount/@atonnst ead of 1-(t.butoxycarbonyl) - 4- et irgiraresipiopmspé di ne.
After the usual work-up, the mxture Was purified by automated fl ash

chr omat ogr aphy (SP1() TM - Bi ot age) el ut| ng with a Petrol eum Et her - EtOAc
gradient from95 : 5 to 7. 3 yielding 25 ng of the title conpound. Yield:

MS: [ MtrbsF 363. Lﬁﬂlm Te§5Of §ﬁaﬁna%all@%@§abl@)emolhe%% %C%e(ﬁlneﬁh‘boﬂszg 00 (s,
2H), 3.51-3.70 (m ( 34-7 (m 3H), 7-7.51 (m
2H), 8. mp@pxlsnxrrﬁatqﬁyd lseor%fl aalsetaf@m lH) Exanple 3 3-

[ (6- Met 1%'6]2 pyr 'ﬂ%lzorﬁ[;cjﬁ}{ﬁky ln]ay ﬁsc( @f n%&rﬂylily Sr tﬁhgdeﬂnﬁly administered, for

-pyridyl)-1-oxa-2,8-diazasp iro ec2-‘ene
6- Met hy lexamy{le) bywscyfl aciia-pichi per i dyI )-3-nitropyridine (Conpound 3a) The

title pr t wa y?égmﬁ e oj).0 o] oyt npound
2a but (g%l Ci ngsFO? infe %SJZ -he %’ﬁ‘%’ H@_%ﬁoﬁfﬁg%ﬁléﬁcﬁe&wﬁgﬁ%ﬁ%@

1- ( 6- metimpdnsdns m isponiR, p@ydjudyi)smle &aknqawpearmfdiabﬂe as\§oitidns i@Z%torNB pH M+H] + =
233.12 N\ silyl s vn| nd 3b)
To a sola%'{_?t géri%épleééﬁne 8p %fmb mol t1?(%33‘mtt y lgle ?uc:hpr op yna glxi me

[ Can- ei chlpril.ick M et al ., Organl C Letters VoI unme 7, Issue 10, 2005,

Pages 2 -2014] (n.11.9 st red r.t s. added.

Rages 20HEOLL. hnbge e CnPash 5 Fe Bl e SR RIS et s on

was poubeby inml@u(\ddaetnﬂﬁs @ﬂderﬁéhtl&&l@lﬁx&ehd\lihtﬁ‘e et 0f a aﬁcﬁ/tpewdérhﬂlamuwtn skt up, the

r esi dueéé 2.09 f used as tdvvas for the next Epl . ¢

3- (Tri met"RY PEP “°8t FRPh G 1PFES8Z8¢ RAPH)FT: BYHP-t ﬁPE?-‘/zordg? T yvith th yseof a

388%“ aza?lmb_reo gl %ro%duadfcd?@%ne (&aﬂ@@h @iﬂdorBﬁlgtha& sol uﬁém(b}omiorﬁﬁﬁeéiha(& 5]{34 m,
mmol ). in 9. of dichl oronet hane was dro to a solution o

mnpounél%mtatraéfw@eth@esaf hydrailyorogirnesibaadd- 13%1Pefr6 erroghane (BARRAY) i n 42

n of dlopbhqrzgam?mmﬂlﬁwr&@qe HFA& 7N t&frmrdil&qmet SR tHee Afilable Badll INiRY € Was

stirred at r.t. for 24 h; then it was luted with cold water. The organic

layer wassevi{shBgssiiedd WQSﬁb theifpsage @}%ﬁnama@s@aermawé RRIPBHEESH VY 8 yness

in vacuQeliyERg nfddQLaniRSy. PHiLd ﬂrbs‘%ﬁ'n%é)z{ c&%ﬁ&%ﬁﬂp f Eﬁg Ry ﬁwuﬁﬁmr&%bﬁ A SP1() T™
- Biotage; gradient CH2Cl2 - Petrol eum Eth Ac fromb5 5to 10: 0)

af f or di ﬁ@lu‘mnl ofyguspensidieot the| astipr geupeund.yy. el, dmne?aydmwe ?fwmnpl And 7l 43

propellant as the solvent, which may additionally contain a lubricant, e.g., sorbitan trioleate.
[0129] Capsules and cartridges (made, for example, from gelatin) for use in an inhaler
or insufflator may be formulated to contain a powder mix of the compound and a suitable
powder base such as lactose or starch.

[0130] For topical administration by inhalation the compounds according to the
invention may be delivered for use in human or veterinary medicine via a nebulizer.

[0131] The pharmaceutical compositions of the invention may contain from 0.01 to
99% weight per volume of the active material. For topical administration, for example, the
composition will generally contain from 0.01-10%, more preferably 0.01-1% of the active
material.

[0132] The active agents can also be administered in the form of liposome delivery
systems, such as small unilamellar vesicles, large unilamellar vesicles and multilamellar
vesicles. Liposomes can be formed from a variety of phospholipids, such as cholesterol,
stearylamine or phosphatidylcholines.

[0133] The pharmaceutical composition or unit dosage form of the invention may be
administered according to a dosage and administration regimen defined by routine testing in

the light of the guidelines given above in order to obtain optimal activity while minimizing



- 36-

3-[(6-Met hyl -2-pyridyl)-ethynyl P8-(6-nethyl-3-nitro-2-pyridyl)-1-oxa-2, 8-di
azaspi r o[wo2bhtdmwedoene A suspension of Conmpound 3c (58Pow/EP2011O6TEO®I )

sodi um acetate trihydrate (42.5 ny, 31 mmol ), 2-brono-6-mnethyl pyridi ne
(26.8 ng, 0.16 mmol ), tetrabutyl amoni'um fluoride (40.8 ng, 0.156 mmol) and
tetraki s(tri phenyl phosphi ne) pal | adi un{0) (15.8 ng, 0.014 mmol) in 2.05 n

of DVF flushed sYMetel?feE'tb tf&oagﬁd}nma% fsakediowevé, Wch rf%/auﬁngwﬁme tRircage) at
120C for 10 mn. | ution with Et 0OAc, washing with H20 and dryi ng over

Na 2S04 Wﬂlmmaolmyeé\/th%bglapmﬁ gaﬁahrﬁagw%ea@mon of the residue by automated

flash | I chr t i N
i e e S R R S T A R

conpoundf Estopeiucloes @dbﬂym@dlsqamqﬁrqndltlﬂn%% igdvitlgal]s- tiorf, @& gedler ard 90- 2. 07
4 O , 2
§ 0, ok pg® e SupafihuaguRiadchy oty iy e oy o o PBuf Ui fth | 8- ©
.10 ( ddetdrm8hix byl bppiriad amgphaels &nogn to( moﬁlémfem'lhw hylhlylm)theBar( Gomtampb@'
) m tro- 25‘[9[}1 hlg%l ln&%ﬁ\ﬁlx gf(?%sage% a%d% dei hlsg 10n an ngm rm% o’ oduct

was pr epare roced re re or Hove 't or lclpund of
Exanpl e cSperipuhtalisiitagr ﬂlbﬁnmmnedchq)pmemehe ma‘quka&"he ofac‘rk{ﬂmuofm-b6admhlhydr¢1§/rl di ne.

Cror i 2ot 2R i labesnted Yo A PRean <vERhab i SrERSTAbe FERREY o 6 -
fl) . g;/(::cghdlltgn?lhgfzﬂle Wsler{(t Mﬂ'l}nbasur:ﬂ%fu‘ﬁia;drfam)mﬂf&rr@ sy@iptom or parameter can be
8701 o H o o SR e tire f PeroBShFo B e AL B BBARER: (OMIN ng ¢ he

pr oceduifddrepar thedadbeltcall9ror tsbiseanpeipndicadt dueanpibe o8 anfelbratiei BYany
2-iodopyridine in place of 2-brono-6-net h%l %I’I di ne, Purifjcatjon gjt‘ t he
r esi due SHYPIETHG REEEALCE pTAE WAy tHG) UsEHroiRt Gy Bp riPPe Rlobs MerrtiomyClingpiht age)

(Petrol elmii Eﬁﬂi%ftenua@n%%nﬁﬁ@‘gﬁ&l%eafnﬁ géﬂ:e%ﬂbﬂa td ﬂle@atléﬁ) and)(dr% the pARi&H M5
[MrH = 878 46 1H W (COCIS AH) . 2.49 (s, 3H), 3.03

(s, 2H), [0135k1- 3. gpr (epﬁlmglﬂ) a sggbgpatwgﬁmay suffer from several symptoms of dysurla
simultaneously, such as, for example, urgency and excessive frequency of urination or both,

and these may be reduced using the methods of the invention. In the case of incontinence, any
reduction in the frequency or volume of unwanted passage of urine is considered a beneficial
cffect of the present method of treatment.

[0136] The amount of the agent to be administered can range between about 0.01 and
about 25 mg/kg/day, preferably between about 0.1 and about 10 mg/kg/day and most
preferably between 0.2 and about 5 mg/kg/day. It will be understood that the pharmaceutical
formulations of the invention need not necessarily contain the entire amount of the agent that is
effective in treating the disorder, as such effective amounts can be reached by administration of
a plurality of doses of such pharmaceutical formulations.

[0137] In a preferred embodiment of the invention, the compounds I are formulated in
capsules or tablets, preferably containing 10 to 200 mg of the compounds of the invention, and
are preferably administered to a patient at a total daily dose of 10 to 300 mg, preferably 20 to
150 mg and most preferably about 50 mg, for relief of urinary incontinence and other
dysfunctions.

[0138] A pharmaceutical composition for parenteral administration contains from about
0.01% to about 100% by weight of the active agents of the invention, based upon 100% weight

of total pharmaceutical composition.



Exanple 6 3 -(2-F | uorophenyl-ethynyl)-8-(6-nmethyl-3
-nitro-2-pyridyl)-1-oxa-2,8-diazaspiro [4.5 ] dec-2-ene The title product
was prepawedofalokemi ng t he procedure reported above for pChaEpPeamporspa of
Exanpl e 3, but using 2-fluoroi odoben ﬁne in place of

2- brono- 6-net hyl pyridine. Purification of the residue by automated fl ash

| i qui d chromat ography (Horizon''TM - Bi ot age) (Petroleun1Ether - Et OAc

gr adi ent[01f39})m 95 Geréraﬁl? t¥ansde%}1al &Gs%ecfornijszcoﬁ%in 5t abddt |'d]0'I‘V:t03d%5ut211)0%1 |- NMR:
(CDC13, 6): 1.90-2 2 (s, 2H), 3.50-3 70(m
4H) 6. &3 Weight 9f4her&ctlvmentswemgﬂ bOOQthO(aﬂmelz of the @6?1%? fgm.(m 1H), 7.49-7.57

| Tog-g%he(ﬁly |é]le'g ﬂynﬁhl%ﬂém%@trcal@%ﬁ{ﬁgélﬁory or 1?hlt((§)saéé form may be administered in a

- ni t r o- 2inglgrdady dyseorghatoml Gail dosagepntobdadhligistered i diwided ideses.i 11 addgionduct was
pr epare r f c o Exanpl e
S Bt - Gar it b g e ARG dr 3o B by T AR AL e o

Yiel d: 4dzoxies hBy; bg Mﬁhﬂble -TQB@]& phipokd,-the erbnne@@m_fsaqrmémles aredOrmpuldtdd i 4H)
2.50 (s 2,99 3.50-3.70 (m 4H), 6.63 (d J=8Hz, 1H),

7.09-7. T‘?%‘Z@'éd‘)ff“—ﬁe““gf 20-7 57 (m 1H), 7.30-7.39 (m 2H), 8.11 (d, 8Hz, 1H).
Exanpl e [@41B - ( 4-For| coonbipitien ytreagtdny nylicke 8hq Gonmpoumdd -3¢ 1n separate dosage

-nitro- 1).-1- oxa dtﬂfaz irol.4.51dec-2-ene tltle roduct was
or epar ed TG M PRty Stk SR ENGRY SraBE0R P EReh el EottpbtiTeRhA Beamp o
3, but uﬁggeged4mfelr\m¢sr momd@d)ﬁma,anecampquhmemefm@nmmm)y be mﬁhlms{ep@drmdhme
Yield: 37.7% M5 g gﬂ1+_395271 d %dB h:190 gm 4H) ,
2.50 (s mogq_lﬁlg arg ‘@ alet us%_rﬂmc SonERPu Fna 3 ster 1§3t o Vl(‘fH)e sa.
7.04-7. Md(tl@haIZwmpoﬁn&Qﬂay5Be (d’ﬁhnm”;k&ned 8atl gpe(:ﬁfl,c dEStis 14D . ThRxashnreod 3
-(2-Furyl et hyn 46 met hy1- 3 -nl}ro-z ){I’I dyl) - 1- oxa- 2, 8- di azaspl rol 4.

51dec- 2 agtﬁgnstra on will epend upon a variety of factors including age weight, gender and medical

condition of the patient; the severity and actiology of the disorders to be treated, the route of

administration, the renal and hepatic function of the patient, the treatment history of the patient,

and the responsiveness of the patient. Determination of the order of administration may be

fine-tuned and such fine-tuning is routine in the light of the guidelines given herein.

Synthesis of the Compounds of the Invention

[0142] Compounds of formula I, and enantiomers, diastereomers, N-oxides, and
pharmaceutically acceptable salts thereof, may be prepared by the general methods outlined
hereinafter, said methods constituting a further aspect of the invention.

[0143] It will be appreciated by those skilled in the art that it may be desirable to use
protected derivatives of intermediates used in the preparation of the compounds 1. Protection
and deprotection of functional groups may be performed by methods known in the art (see, for
example, Green and Wuts Protective Groups in Organic Synthesis. John Wiley and Sons, New
York, 1999). Hydroxy or amino groups may be protected with any hydroxy or amino
protecting group. The amino protecting groups may be removed by conventional techniques.
For example, acyl groups, such as alkanoyl, alkoxycarbonyl and aroyl groups, may be removed
by solvolysis, e.g., by hydrolysis under acidic or basic conditions. Arylmethoxycarbonyl
groups (e.g., benzyloxycarbonyl) may be cleaved by hydrogenolysis in the presence of a
catalyst such as palladium-on-charcoal.

[0144] The synthesis of the target compounds is completed by removing any protecting

groups which may be present in the penultimate intermediates using standard techniques, well-



The title product was prepared follow ng the procedure reported above for

t he conmpound of Exanple 3, but using 2-bronofuran in place of

2- br ono- 6woabteydopioni di ne. Purification of the -38- resipdmEPRy1AGtcooat ed
flash |iquid chromat ography (Hori zon'_2'9:|'M - Biotage) (Petroleum Ether -

Et OAc gradient from95 : 5to 6 : 4).77Yield: 12.6% M [MH + = 367.33
Exanple 10 3 - [(2 -Methyl-1,3 -thiazo 1-4-yl)-ethynyl] -8-(6-nethyl-3

-Ni tr0- ZnHvk 't@)ﬂ;()se LkiiR¥8nZhe &rt. Fh@zRSWictRA diml Pesiuds @RE thehhgurirell] & product
was prepared fol low ng the procedure reported above for the conpound of
Exanpl e NScesnt: ua@g Aigndar teshwages et gy tilaaged|cBromstqsragly TBFLC on silica gel

2- brormagdm@thpé/lagg/gfw &ystﬂHEa{nohcat' on of the residue by automated flash

| i qui d chr omat ogr ap \?HOI’I zon'' TM - Biotage) (Petrol eum Ether - EtOAc

gr adi enfOl#pbm 9 Th.fl? @@nm)undsspf thd avgntion7 agogenBily [ Ivkidped sccRoBnB® Exanpl e 11
3-(Prop c}iwﬁlﬁ)c {6-nethyl -3-nitro-2-pyridyl)-1-oxa-2, 8-di azaspirol 4. 51dec
-2-ene g th ?L -(6-nethyl-3-nitro-2-pyridyl)-1-oxa-2, 8-diazaspiro [4. 5]
dec- 2-ene (Conpound 1l1la) To a sol utthemedf Conpound 3c (360 ng, 0.,96 nmol)

in 9 m of TH_ s added tetr y | ammnl umfluorld ~ ate (269 rrg, 0. 963
mmol ) and ¢ oo g HEe csttrred-at-9TRor Ah. [After overni ght
iy

resting, quen ) W th water Mgxtraction tgmﬁt OActvafid*evapor ati on to
dryness, the crudé was purlfled by Quta flash liqpid ch t ogr aphy
(Horizon'' TM - Biotage) (Petrol eum Ether Et OAc gradi pn® from 92, S5 to 7
: 3), yielding compound 1 1 a (0.231 g, ‘\8@% MB: [ MrH 4 54301. 36
3-(Prop-1-vnyl)-8-(6-nethyl-3-nitro-2-pyridvl)-1-oxa-2|8-diazaspiro f 4. 57
dec-2-ene Into a solution of Conpound 1 1 a (25 ng, 83 mml) in THF
(1.26 m) kept under stirring at -78C, butyllithi umin' hexane (2.5 M 0.04
m, 0.1 mol) is dro&ped $-30 min., nethyl iogNgeo(6. 22 1. 1, L, 0.1
mml ) was addded. The*tws;d
allowed to reach r.t. Al t b¥
sat urated agqueous NH4 sol ution,
dried on Na2SO4 and evaporated to dryneSs, . Rwas puri fi ed
by aut onat ash omat ography -39- (Horizon''TM - "Bi ot age)
(Petrol re%mgfgttcmggmﬁ 8’%”5‘5% ent from95 : 5to 6: 4) giving 6 ng of the
title comfaurft.CLYXpNE. BT QB 9 %

[0146] In Scheme 1, “Ak”™ represents a lower alkyl group, and the remaining variables
are as defined for the general formula I or inside the scheme itself.

[0147] Cyclic ketones 1 are commercially available or easily prepared by standard
methods known to those skilled in the art, e.g from piperidone (R; = N) with the carbonyl
group that may or may not be previously protected (e.g. as a ketal, for example as 1,3-
dioxolane) by simple nucleophilic substitution of activated haloaryls, haloalkyls or
haloheteroaryls, that can be carried out in an appropriate solvent (such as n-butanol, DMF, N-
methylpyrrolidone or N,N-dimethylacetamide) at a temperature between room temperature and
the reflux of the selected solvent in the presence of a base, such as triethylamine or 4,4-
dimethylaminopyridine. The reaction can be conducted also by microwave irradiation in a
microwave apparatus to shorten the reaction time. An alternative general method for the
preparation of piperidones from not activated haloaryls or haloheteroaryls (or triflates) is
represented by the Buchwald—Hartwig amination using a palladium catalyst or by other metal
catalyzed aminations. Very well known reductive amination procedures can be used where

R4(Rs); is alkyl. Cyclic ketones 1 are reacted with the ylides, for example, obtained by the



M5: [ MHH] + = 315. 32 Exanple 12 3 -(3 -Chl orophenyl -et hynyl)-8-(6-nethyl-3
-nitro-2-pyridyl)-1-oxa-2,8-diazaspiro [4. 5] dec-2-ene The title product
was prepawedofalokemi ng t he procedure reported above for pChaEpPeamporspa of
Exanpl e 3, but using 3-chloroi odoben ﬁne in place of

2- brono- 6-net hyl pyridine. Purification of the residue by autonmated fl ash

| i qui d chromat ography (Horizon''TM - Biotage) (Petroleum Ether - EtO0OAc

gr adi emad&ﬁ&m)fga basd Eé o LZHMD’}S) or p%'té%!slgm té‘@%ﬁto%@e 11{ :M* alfﬂrd’ursof%ﬂt 138 HHrF 4r NWR:
(CDC13, 6): 9 (s 3.50-3.70 (m

(m 3H),
4H) ékpﬂ(ya eth@lfBH@ e1gH) merh@tglphenwhew}wl@m}l blpnsée, 7t0451f®hﬁ( cppethyless (m
%n\(a vesSTZ M, eng %?ﬁmlvgs i-%re %h fu(ﬁg cyclized using 1,3-dipolar cycloaddition
-I\/Ethylp enyl - et hynyI)-8-(6-net hyl -3
-nitro- meﬁyodplégﬂ)athe alkainy? dgrivitiaiesa filaoolV4l Skl e 2 - atreheduneletidrs #& (3908duct was

t ; d Exanpl e
D Bt U B BT a e, ERCHA S RO A b RD I RITIRMER 3o o
soI i d. ¥pmwleded 59. @% MB: by NudHjting=ti89 intet@edidte ]l -iNMVRthe ( GBEYBNdidY: clo®le2. 11 (m

Jobie, iyt 509 i s 0 oyl bl oty Mdpaltypy? (4
Exanpl e higbchBrite( 3r - yipblromytp heny.butethiyseilbyited-irf ﬁmrmp[hy[br}aﬁa solvent such as
M T T A T AR B e e R
corrpoun@lraﬁn‘forE»eaninme the rdagtionrsdssel) indo the ichwespbrafiiabeiii@nides) by Pnid ®awfsuch
il?r &%356 g%g tP é&ylg@&gcpr;ee‘[]éggl\évgﬂsesolhl r01?1d§9%(ttr1§0x13§ﬁ)reac Mé@ %%ql_ly %h 27
3. 52- 3. ¢Bmpdindén a SorBftor dldvent like dichloromethane or DMF usually at -78°C to 0° up to
r.t. or heating till to the reflux of the chosen solvent, yielding compounds 3.
[0148] The silyl protecting group of 3 is then removed by treatment with
tetrabutylammonium fluoride in THF at a temperature in the range from ambient temperature
to reflux or by hydrolysis with a base (K,CO; or KOH in MeOH) or other suitable method
chosen from those reported in Greene-Wuts (Greene’s Protective Groups in Organic Synthesis,
3rd Edition, Peter G. M. Wuts, Theodoura W. Greene 1999, Wiley Interscience page 654-659)
and well known by those skilled in the art. The resultant acetylenic compounds are then
transformed into compounds 4 by reacting them with R3;-LG following the well known
Sonogashira procedure (Science of Synthesis, H. Heaney and S. Christie, October 2003, Vol. 3,
Page 402 and following). This procedure uses cuprous iodide and a palladium complex chosen
from (PhsP),PdCl,, (PhsP),Pd(OAc),, (PhsP)4Pd (which can also be generated in situ e.g. from
triphenylphosphine and Pd(OAc),) and all the other palladium complexes cited in the literature
and used for this kind of reaction, in the presence of a base such as TEA, DEA, DIPEA, TMA,
butylamine, piperidine. Solvents are chosen among THF, DME, DMF, DMA, EtOAc, DMSO,
toluene and others suitable for the purpose of the reaction; or the same base in excess can be
used as the reaction solvent. If one carries out the reaction in DMF or DME, the isolation of
compounds 4 can be avoided by adding the tetrabutylammonium fluoride or
tetrabutylammonium chloride directly to the reaction medium containing 3, before the coupling
(Sorensen, U.S., Pombo-Villar, E. Tetrahedron 2005, 61, 2697-2703). The R; substituents are
introduced using aryl or heteroaryl halides (preferred in decreasing order iodide, bromide,
chloride), aryl or heteroaryl triflates, alkyl halogenides or acyl chlorides, aroyl chlorides,

heteroaroyl chlorides. Triflates are synthesized using very well known method to those skilled



Exanmple 15 3 -(3 -Cyanophenyl -ethynyl)-8-(6-nethyl -3
-nitro-2-pyridyl)-1-oxa-2, 8-diazasp iro [4.5 ] dec-2-ene The title
product vwe 2prapased fol |l ow ng the procedure reported alpoT&EPRan/ 061660
conpound of Exanple 3, but using 3- |% obenzonitrile in place of

2- br ono- 6- et hyl pyri di ne. Pur|f| cation of the residue by automated fl ash

| i qui d chromat ography (Horizon''TM - Biotage) (Petroleum Ether - EtO0OAc
(gz:%(éllgml% fHcO4R, 9@% :fromn tpﬁer%ls orsﬂydr&géfllyﬁ (h@t@roﬁr{ﬂs\% '@mg[t%ﬁﬂl_rbﬁmah%ul 1307%01 g-mNNR
4H), 6. @ahYGade JH-BI-‘FiﬂOYTF-})?d Svlvarg oF USENE( }\hphmltﬂﬂm@v -ity tqlwenengr a ehlorinatedly- 7. 78
(M 1H soifedin t?le?l?ésc( e 011111_& of Bbdst (éQ TE]A?SHE%th ﬂrB&esseE%m Rcdibated with3ne Thi enyl
et hyny1) - 8- ( -3 -nitro-2-pyr

- oxa- 2, 8deqfemer9mve©parf@’mﬂ@re@¢t@n lfrh@mtrpw@ Qevdader m@tsblpleeﬂag é@upsol | owi ng
the pro r£QO e b

3- brom?‘%ﬁg{)ﬁ%ﬁe@lgﬁé %]gnﬂﬂ%g togﬁ%te§ di Irpl)@];olbgé ur| |g%at| on of t he
r esi due algrmative (pmt:@uie fol SmhgaIShlqamO@lplm‘rgrlaﬂatr@gnapWO(nbbmndz drviitil hthlediaafg e)

Vi el - EeCugT i o DS G A bk lohon eised 4 pigte b, AR

2.49 (s deH}iye, 20l dnstprndtfeactdd &th 3 sﬁ@ib(emlec&bbhﬂeﬁlkBE g( bytylded@iiz or t]heH)lke
7.19-7.22 1 J=8Hz,
Ty Dt el 3Pt el sf1v88 ekl oo s gty 1y - 1
- oxa- 2 fidmdReZamphd ©fl{dofSihedhGen 2olene The title product was prepared

fol | ow e pracedure report daovef r.the co und of Exanple 3, but
uoi ng 3 IHbpy T af Ra i ReE oG By SHs B A PIYRYE Farnane AL RTRe uoual
wor K- up defprbRctédhudel WwasryRebh/hlikgidtidy oaudterakiegs bf aghvans@BEREN aphyfotdSP1() TM
- Bi ota%Q gradi ent Petroleum Ether - EtOAc from7 : 3 to 3 : 7) affording
the titl me t as yellow solid. Yield: 66.7% Ms: [MH + = 378. 27

111- NNR;OIG@PC]-3 (@()rrépo'{in(%o 42 o9 eMobdidd 13- 4Bedi§: radbllng 3oMpdunds 2Hwith

3.50-3
approprlately derlvatlzed propioladehyde oximes in which the Rs group replaces the

trialkylsilyl group.

Scheme 2

QR 4

Q = Protecting group - PG or R1R4RE
LG =i, Br, Cl, OMs, OTf, OTs

[0151] In Scheme 2, “Ak” represents a lower alkyl group, and the remaining variables

are as defined for the general formula I or inside the scheme itself.



-41- Exanple 18 3- {3 -(3 -Methyl-[I| ,2,4] oxadiazol-5 -yl)-phenylethynylf
-8-(6-nmethyl-3 -nitro-2-pyridyl)-1-oxa2, 8-diazasp iro [4.5] dec-2-ene The
title prosocvivmssopr epared foll owi ng the procedure reporcedraiowelshor the
conpound of Exanple 3, but usi ng

5- (3- brono- phenyl ) -3-nethyl -[1, 2, 4] oxad| azole in place of 2-brono-6-

nmet hyl pyri di ne. After the usual vvork up, the crude was purified by

aut omat gdndplas heﬁlage%a&pgnaﬂme (&Eéeﬁ&rwo o@a@tc@%our%a{dwafem%g rolgum Et her
- EtOAc from 95 affording the title product as yeIIow solid.
Yiel d: Beagmg dwsomﬂwmﬂldommssadqsgﬂleﬂlabmmfor (wpergperatgn. of |cogpoyridy 3, ppg  4H)
2.50-2. a2, %yn@ﬂes%‘)comﬁo&ag 3 T?ré’%ron?bo?%oﬁn 9 Cgﬁnﬁll‘ﬂ‘lé} be gll@/ﬂylﬁgd b;/‘tﬁmse 1H),
7.54-7.59 (‘m 1H), 7.72-7.76 (m 1H), 8.31 (m 1H).
Exanpl e alkgnes, an appropriate base such as sodium carbonate w1th the ald of Cu / CuI co- cataly51s as

‘z’ 4( g 12@}:19%L19é‘g 1n1de¥eﬂlyav}tﬁ1§ tﬁg e%hmélltal?’pﬂ{ tlf‘(()) R P Xfokegﬁlq‘g glJOUIS) X211k ﬁsﬁflr?gza spiro
3- Br onp<8np@mretoh yhey 3neail tfnivhe? -dogrotedirdn) ardd dixaryi2ti@valkdztampin ather. BhAdkeof 2- ene

( Compou a n.. of
6- met h Ira-griva? QUOHA\}@?%%%”?&@ mppeunctquyl) 3-nitropyridine (Conpound 3a, 350 ny,
1 5 mml [0L525 0di unC@egdnodsa b ecaf Ihe? Gbtginedl by ndiett]ly asadtidy beroprohdy 2awdloxhare (608

Ac was stirred at r.t. for 2 days. Afterwards,
the rea@??%ﬁ?{laﬁ%ég’dwgp\?%gﬁwg%ﬂ@@e%th wat er, dried over sodium sul phate and
evapor af@d31 o dr yoss spifohvtadgcle Tierneidiace diefsrefxu frvdni aﬂrobyazamte@rmhebh fl ash
chromato a Zg gf’l ™ - h40ta ;.l?r lent Petdr Iiuth t her. - from9:
1 to 6: “5} 1 Rlowing mehads of i the THeraYIRcand cppd iyt e?épeé’d}‘en Parf fH + =
356. 41 Zfldndéet hvl but - 1-vnyl)-8-(6-nethyl-3-nitro-2-pyridvl)- 1-oxa- 2,
8-di aza-spiro f 4. 57 dec-2-ene A m xture of nd _19a (50 ng, O0.141
mol ), 80Rét hy! - 1 Thsutxpieseag ﬁ@ler GORPBIN Y CU%WUEHS@%BoIﬁaEh@ gerorals g,
0. 704 myedchip@didatieVe 64wl B8bunfinié@3nddh) c¥@sinltaat skt bhud mealRd weasel at
120C for 32ﬂ addi ng every 8h additional equal anbunts of anounts of 3-
met hyl -IQI%VtSyne sodi um car bonate and Cu. Afterwards, the m xture was

cool ed, {_@1‘3@ ed Wt GRGI2s of fo!rrh@lﬁ?%é?ﬂd&ﬁérb&rﬁer@&den%%ﬁﬁ%@éaﬁ@e tohvakygess in
vacuo. The residue was purif by aut omat ed flash chromat ogrgPhy (SP1 ™™ -

Bi ot age o fradiresronddeg pl@lr@@nw@aﬂéraccepﬁbl@/&eltsr mwlm stanglprd @Bditioss well g®own 25 t hen

'p?SBL?E B R e T L S T
J=8Hz) , nkil@6oI2 1@Fed ith4 ir, x@mp8 (15 e@ifjalenp 0F Inadei@ br (cprplic acid, one or two

equivalents of hydrochloric acid or methanesulphonic acid, and then concentrated under

vacuum to provide the corresponding pharmaceutically acceptable salt. The residue can then
be purified by recrystallization from a suitable organic solvent or organic solvent mixture, such
as methanol/dicthyl ether.

[0156] The N-oxides of compounds of formula I can be synthesized by simple

oxidation procedures well known to those skilled in the art.

EXAMPLES
[0157] The following examples illustrate the synthesis of the compounds of Formula I
as described generally above. These examples are illustrative only and are not intended to limit
the scope of the invention. The reagents and starting materials are readily available to one of

ordinary skill in the art.



1H), 2.86 (s, 2H), 3.48-3.65 (m 4H), 6.62 (d, J=8Hz, 1H), 8.10 (d, J=8Hz,
1H). Exanple 20 3 -(Hex-1 -ynyl)-8-(6-nethyl-3 -nitro-2-pyridyl)-1

- oxa- 2, 8-wpanespi400 [4.5 ] dec-2-ene The title product PaaEPIyiNbsse zed
foll owing the method described for tt}g conpound of Exanple 19, but

repl aci ng 3-nethyl -1-butyne with hex-T-yne. The residue was purified by
automated flash chromat ography (SPlI(r) TM - Bi ot age; gradi ent Petrol eum

Et her Eﬁggﬁﬁ,lfrom 95 : 5 to 85: 15) giving 7.8 ng of the title product.

Yi el d: : [|\/H—|]+ 357.27 111- NMR: (CDClB ):095099(m 3H),

1. 26- 1. 8he ' 346 yl 1 8 Aflgec-2oeneg (s, 3H), 2.86
(s, 2H, 348365(m 4H), 6.61 (d, J=8Hz, 1H), 8. 10(d 8Hz 1H). Exanpl e
21 3 -(2- QIanophenyI et hynyl)-8-(6-nethyl-3 -nitro-2-pyri dyl) 1- oxa- 2,

8- di azaspltendppRitabadue teompinad fik | e pr oduct was prepared foll owi ng t he

d
D B oo Loy iR, e the AR Sk PRI R, (RIS O il TP am U HRERGde | o
wor k- up(4.5the, &1 md@l)WEEOI@LQ‘H fiehdbyateruf D me} wds ftireedt mhrfon%mghamthQrSPl( ) T™M

- Blotae r e ther 0 ordi ng
tho 111 Po oty S RC Rl S 5 B0 R pify oo bl
111- NI\/R“co a@mm vy affolitre. 96lg Ofitheditly co@pd&d((&yn BH) 1: 1)3s Gbpakty, br@H)wh
3503701“%m 4H), 6.63 (d, J=8Hz, 1H), 7.48-7.54 (m 1H), 7.60-7.74 (m

d, J=8Hz, 1H). Exanple 22
3- ( 3- ChiMs:gpheny+-1a6.hyny1) - 8- (3- cyano- 2- pyrazi nyl) - 1- oxa- 2, 8-di azaspiro[ 4.5
] dec- 2- ene
3-Trinet hyl silylethynyl-8-(t.butoxycarbonyl)-1-oxa-2, 8-di azaspirof4.57dec-2
- ene ( ConpRUnehdRBY- (1. butAdcarBi@) i s, &@zambhmhmcsy@khe&hmdml | owi ng the
met hod reported for 3Cc but usi
1- (t . butl BNB%‘P%H@%IHQP“H&I%& B pi 46@9%! H’e3 hek RME sgredmsottadded Noaf t er
the us U@hloYM@u&érrﬁkﬁldet(U%@g@@ W PaHdl thé edlutdh RYEREBBEE Ediaaty. ATicpnat ogr aphy
(SP1() TM - Biota radient PetroleumEther - EtOAc from95 : 5to 6 : 4)
af f or di AgTBEhe § ut@n eesangorelle angh pfter additipgpl 2 yiseripg. i yagogoled to 0°C and a

solution of 1-(t.butoxycarbonyl)-4-methylene-piperidine (143 mg, 0.73 mmol) in 0.5 ml of
DMF was added, followed by a solution of TEA in 0.5 ml of DMF. The cooling bath was

apthyl-gaitrgy-pynidyl)- b-oxgr2.8-dipzaspip

removed and the reaction mixture was stirred at r.t. for 2 days. Afterwards, the reaction mixture
was diluted with cold water, extracted with EtOAc. The extracts were washed with brine, dried
over Na,SQ,, evaporated to dryness in vacuo. The crude was purified by automated flash
chromatography (SP1°TM — Biotage; gradient Petroleum Ether - EtOAc from 95 : 5 to 7 : 3)
affording 210 mg of the title product. Yield: 85.5%.

MS: [M+H]" = 341.16

3-Phenvlethynvl-1-oxa-2,8-diazaspiro/4.5] dec-2-ene (Compound Ic)
To a solution of Compound 1b (200 mg, 0.59 mmol) in CH,Cl, (12 ml) stirred at 0°C was

added trifluoroacetic acid (452 ul, 5.87 mmol) and the reaction mixture was stirred at 25 °C for
24 h, until the complete conversion of the reactant was observed by LC-MS. Water was added
followed by 3N aq. NaOH to give a alkaline pH. Separation of the organic layer and extraction
of the aqueous layer with CH,Cl,, washing with brine and drying over Na,SO, the combined
organic layers, afforded the title compound as beige solid, used in the next step without further
purification.

MS: [M+H]" =241.29



M5: [ MHH] + = 337. 13 3-(3-Chl orophenyl -et hynyl)-8-(t. but oxycarbonyl) -
1-oxa-2,8-diazaspiro [4. 5] dec-2-ene (Conpound 22b) The

titl e compountk/onva@osynt hesi zed foll owi ng the nethod repectra®dionctohe
conpound of Exanple 3, substituting - -41_3r ono- 6- net hyl pyridine with

1-chl or o- 3-i odobenzene and Conpound 3c with Conpound 22a. After the usual
wor k- up, the crude was purified by automated flash chromat ography (SPl (r)TM

- Bi ot agepnegradi LNk BRekifl ﬁHmoEj bﬁ‘rfdvz) JE&%CS Izzra%b%m 575&&20@@ 4) af fording
the title product as white id. V& [MFH + = 375. 14

3-( 3- Ch%omﬁwewm@pﬁwwf)@qn@xaﬁzHanil azoab)& ﬁé‘]}e&hyéﬁd’été@?zﬂélﬁ%(-’(%%ound
220) ?%3%&151% @H}éﬁ?ﬁﬂm‘{@é@yﬂﬂ ?%'nﬁ%&l EIPN'I\P}ME a!&@taﬁ{ﬁfe@% LgpRLd ed for

substit oun npound 22c. The crude residue
was usedtlwdt%@utforriiﬂrh ﬁélrpowdlnitp @@ter d?helaquetomlam;mas eatastadorith BOdicdTho0. 4 %
NVB: - . v1)
1- ox a- Igl) mlém%(?gégg%l\%%&( g’ﬁﬁgg$&% grﬁg& g%ﬁl(ﬂa%sl(fl %ﬁcegér%gﬁ%(?wp&g@%ér gipar ed
f ol | owi mgeuoh@heretritedprdédse rwdaeloilri‘f@d byheutgm)mtpd)dh@h @hromamwk)hy ASPY'8pI aci ng

Conpoun%lgig%yefugn %%%e%’o%zlgl ﬁﬂ 2%8 r&ld)ég ? mil ur % f%étg gi 1'1? {‘Oll’ld e Wi t h

2-chl or azine énse’ oi + =

378. 14 TH,ChhMRenf ﬁ'.m@ﬂlammmgbf&eﬂﬂe@@nmmndmﬁ)z%ﬂaslﬁllaw]aaw(m 2H) 2.99 (s,
3. Qhe. (n , 4.20-4.27 (m 2H), 7.29-7.35 (m 1H), 7.39-7.45 (m

gis‘%[y?% m37§5%5 (s, 1H), 8.28 (s, 1H). -44- The title conpound

was pr ebHrPeMRf QCDO‘Y@ 0y 1t90e2. pir @,eld)r 250 e oH), Schof @ 2H)he.500maudHpf6.@xanpl e

3, replacing 2-brono-6-methyl pyridine with 2-bronotoluene. After the usual

wor k- up (d.theHs A Ha e - a4 ol |3ﬂ)e7d51b§/5"éﬁtl(¥r1rﬁt%tllﬁ’dla&1§h 1&hr omat ogr aphy (SPI (r) TM

- Biotage; gradient PetroleumEther - EtOAc from95 : 5 to 8 : 2) affording

the title product as yellow solid . Yield: 29.6% WMs [MH + = 391.09

11-1- NVExam@le13, 6): 1.90-2.11 (m 4H), 2.46-2.50 (2s, 6H), 3.01 (s, 2H),

3. 50-3. §g’h(:ﬁgletﬁ'xll_rpvl—&ﬁ—nitr0—2—pvridvl)—1—0xa—2,8—diazaspir0[4.5]dec—2—ene

2-(4-Methylene-1-piperidyi)-3-nitropyridine (Compound 2a)

n-Butyllithium in hexane (2.5 M, 4.93 ml, 12.3 mmol) was dropped over 10 min. into a
suspension of 98% methyltriphenylphosphonium bromide (4.65 g, 12.8 mmmol) in 40ml of
THF stirred at -70°C. After 0.5h, a solution of 1-(3-nitro-2-pyridyl)-4-oxo-piperidine (2 g, 8.5
mmol) in 16 ml of THF was added and the reaction mixture was allowed to warm up to r.t..
After overnight resting, the mixture was quenched with an aqueous saturated solution of
NH,4CI, extracted with EtOAc, dried over Na,SO., and evaporated to dryness in vacuo. The
crude product was purified by automated flash chromatography (SP1°TM — Biotage) eluting
with a Petroleum Ether — EtOAc gradient from 1:0 to 9:1 yielding 1.23 g of the title compound
as yellow solid.

MS: [M+H]" =220.18

3-Phenvlethynyl-8-(3-nitro-2-pyridyl)-1-oxa-2,8-diazaspiro[4.5] dec-2-ene

The title product was prepared as described for Compound 1b but using Compound 2a instead
of 1-(t.butoxycarbonyl)-4-methylene-piperidine. After the usual work-up, the mixture was
purified by automated flash chromatography (SP1¥TM — Biotage) eluting with a Petroleum
Ether — EtOAc gradient from 95 : 5 to 7 : 3 yielding 25 mg of the title compound. Yield:

MS: [M+H]" = 363.54



6.63 (d J=8Hz, 1H), 7.18-7.34 (m 3H), 7.48-7.52 (m 1H), 8.11 (d, J=8Hz,

1H). Exanple 24 3 -(2-Chl orophenyl -ethynyl)-8-(6-nethyl-3

- ni tro- 2-Wwonrntyuby40d- oxa- 2, 8- di azaspi rold. 51dec-2-ene Phe/prealieswp@duct

was prepared follow ng the procedure jyeported above for the conpound of

Exampl e 3, but using 1-chloro-2-i odot?gnzene in place of

2- brono- 6- net hyl pyridine. After the usual work-up, the crude was purified

by aut orgiredR: (@801LHy: Q%Imr@phﬁ%(%) | 3.5Bi30M0a8E 1Y Al gnlf’qt}r)ol eum

Et her - Et0Ac from™95 af ing the title product as yello

oi | . Yi7ekd. 4T, 30, TM3:-7.§ IMukRH), . 1441&)1@(1n]1H)J8MVR38(rﬁ;D(E]D3 6):_1.90-2.11 (m

4H), 2.49 (s, 3H), 3.03 (s, 2H), 3.50-3.70 (m 4H), 6.63 (d J=8Hz, 1H),

7.26-7.38 (m 2H), 7.44-7.48 (m 1H), 7.56-7.60 (m1H), 8.11 (d, J=8Hz,

1H) . Exmingle% 3 - (2 Pyra2| nyl -ethynyl) - 8- (6 methyl -3 -nitro-2-pyridyl)-1
, [ d

repl aci 'M brom) 6- met hyI pyrl d| ne vvlth 2- |odopyra2| ne. After the usual
wor k- up, the crude was purified by automated flash chromat ography (SP1()TM
- Biotage; gradient Petroleum Ether - EtOAc from8 : 2 to 3: 7) af f ordi ng
Im Zéh%lll- r “3dnitrb/ |abhie @’gm uﬁ?ZS o [MeH] + 379 22

VR 13 ' . H, 3.03 (s
3. 51- 3. Fhe (tife mm}uct Gvaszﬁyr(thﬁsye@#&l me thesprmedw repesgdfor ﬁq)nposn%éa (oabl
J=16Hz, g2 ). 2 , ;
3- Phenylréb"tr%yn ?)18(-3%1&;)2 %ﬁmdf/l)gh ?ﬁ(dzl?(lo 2- %yr?’ﬁi}ll) 11(60?%11},81 3anzlgosp2)|prygciépgldec 3-e
ne - 45Dx0p1per1d1ne Yleld 62%.
3-1-1vd he hynyl - 8- et hoxycar bonv1- 1- oxa- 8- azaspi r of 4. 57decane
(Corrpou%g@%%ﬁ-Hﬁ Tgy%%sol ution of 82 ng (0.362 mmol ) of ethyl
3- oxo- 1- oxa- 8- azaspi ro[ 4. 5] decane- 8- carboxylate [Edwin S. C Wi et al., J.
) was added dropw se a
(0.724 m, 0.724
mol ), §”biarsplu|tignaf68g( 11. amdml) aﬁﬂwhhuedudsilmpircme@}gmal akmegphecie, EirhleMr eaction
m xture for t
quenche&y\\?ﬁrtgﬁm%ligt {ur Otlumcf’ Z’;i(%ffg%u%’ 2@8? ngegn o Qg%nilu%mé fgg/lﬁnélrregwftar acted
with Et @Aavas'ﬁhéedcmm‘bllofwﬁhcﬁﬁlgﬁial(c% gyans naole. Waisheéd svtrinfy, e isolatiordwhed over
sodi um sul phat e and ev a t ryness in vacuo. he cru urified
by hut oSS 7 4R 61 e o napr < SR Tewb e Sk S Gt o0 BEVRO! eum
Et her - ukdQAG Was @R tiEncxt 48p.t 0 4 : 6) affording the tithe product as yell ow
solid. Yield: 87.2 % Ms: [MtH + = 330. 33
3- Phenvl et hynyl - 8- et hoxycar bonv1- 1- oxa- 8- azaspi r of 4. 57dec- 3- ene ( Conpound

26b) 3-(Trimethyisilvl-ethynyl)-8-(6-methyl-3-nitro-2-pyridvi)-1-oxa-2.8-diazaspiro[4.5 ] dec-2-ene

(Compound 3c)
A solution of TEA (0.554 ml, 3.85 mmol) in 9.4 ml of dichloromethane was dropped into a

solution of Compound 3b (1.67 g, 2.57 mmol) and Compound 3a (600 mg, 2.57 mmol) in 42
ml of dichloromethane stirred at 0°C. Afterwards, the reaction mixture was stirred at r.t. for 24
h; then it was diluted with cold water. The organic layer was washed with brine, dried over
Na,SO4, and evaporated to dryness in vacuo. The crude was purified by automated flash
chromatography (SP1¥TM — Biotage; gradient CH,Cl, - Petroleum Ether - EtOAc from 5 : 5 to
10 : 0) affording 641 mg of the title product . Yield: 67%.

MS: [M+H]" =273.43



To a solution of Conpound 26a (93 ng, 0.282 mmol) stirred in pyridine (4
m) at OC was added thionyl chloride (0.103 m, 1.141 nmol) and the
reacti on woxpiwm44eas stirred at 0 Cto r.t. for 2 h. AfremEReal/6i600 was
poured into water, acidified with 1M gCl and extracted with chloroform The
organi c | ayers were conbi ned, washed mnth brine, dried over sodium sul phate
and evaporated to dryness to afford a crude, which was purified by

aut omat gg4_hRghi-s. meté?farnazmgym(n@%z EMino-Bipotiade ol adignts Reld glieum Et her

- Et OAc fron192 : : to give 18 ng of the title conpound. Ms:

[ MtH] + 2-€842. 34 3- Phenvlethynyl 1- oxa- 8- azaspiro f4.57dec- 3-ene (Conpound
260) - AAThighalin OF CmBHNS. %?t?n 39 6ol S@am B triltAd 80 9y ol 3

mol ), mateé Elnn1) an Nbokf 42%1) masogflrrgﬁ at refl ux ?%r‘Zgh.

fterwar aigmli Znremenptmethitlpxdidpict (B0.BON@. 16 Themoby @H&hwtyldlralga@mumdhlov@@ HOR Wit h

bri ne, Iy The
crude re S(Sa@%{i%d)sa%q %}Mk%@lglg%gﬁh@s? ﬂl %}5912&%/ rg%i??ﬁfﬁ ?I%:dzli(? lxc{)lrag:(?sg he
next st ep.of MBAF [lvghiell with Rd@ed @vas heated in a microwave oven (Blotage) at 120°C for 10

3- Phenyl et hy.ny.1- 8- h ni rtdyl ax S
dec 3. oah NS R diTRt Meie B WP@%@%{%@PV}H gt neﬁf’%vaﬁ&ae%%r ' bed
for the an@ppnfmdomfof Iﬂ:eamp]ldee by aueyplagcli ﬂ:g;h@mmbclndmhwgmplt}h(}m“pm | 26c. The

o o oy B e Bt R i B8 (S SRR LR b PRI

ng of tm&tnhkbmeQMp@yﬂwMuﬁield 51% MS: [M+H] + = 376. 14 111-NVR ( CDCL13,
?dé §%%f 3§% : 1 87 1.98 (m 2 H), 2.48 (s, 3 H), 3.49 (ddd,

J 13. 39 4 3 : 3.68 (dt, J=13.45, 4.16 Hz, 2 H), 4.76 (d,

J=2. 20 Ma,NMRH)CDB7513): (1t90 jeﬂ(rﬁmfﬂzz 43 (;H)3,H)62 58 (« di), I @RL2tkiz 3.5b-38

7.32-7.40 (m 3 H),’7.43-7.50 (m 2 H), 8 (d, J=8.07 Hz, 1 H). Exanple

27 (m, 4H) 662(d J 8Hz, 1H), 7.22-7.26 (m, 1H), 742 746(m 1H), 7.65-7.61 (m,1H), 8.10 (d,

3-(3- Chl ﬁz -ethynyl)-7-(6-nmethyl-3-nitro-2-pyridyl)-1-oxa-2,7-di azasp

iro[4.4 non é ne 1-(t.butoxycarbonyl)- 3-net hyl ene-pyrrolidine (Cbnpound

27a) The title conpound was synthesised follow ng the nethod described

above f%{ 0y und 2a, but using 1-ft.butoxycarbonyl)-3-pyrrolidinone

|nstead—éﬁ—¥—€§ nitro-2-pyridyl)-4- oxopiperidine. After the usual work-up,

the cr ud€2ﬂﬂ1¢dﬂuleﬂlvh\ﬁ$8-ll)@fnefhved-nbho 2piriivit iedkaf 2. aghizabires]dgragpby

(Hori zo Petroleun1§%her Et OAC 1 ent

(o 5ene gtk oo SR erddd 1O by Srob bl R bl ava s i SR T o

75.8 % Example 3, but using 2-bromothiophene in place of 2-bromo-6-methylpyridine. Purification of

the residue by automated flash liquid chromatography (Horizon®TM — Biotage) (Petroleum
Ether — EtOAc gradient from 9 : 1 to 6 : 4). Yield: 26.7%.
MS: [M+H]" = 383.52

Example 5
3-(2-Pyridylethynyl)-8-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2.8-diazaspiro[4.5]dec-2-ene

The title product was prepared following the procedure reported above for the compound of
Example 3, but using 2-iodopyridine in place of 2-bromo-6-methylpyridine. Purification of the
residue by automated flash liquid chromatography (Horizon®TM — Biotage) (Petroleum Ether —
EtOAc gradient from 9 : 1 to 4 : 6). Yield: 49.6%.

MS: [M+H]" = 378.46

"H-NMR: (CDCl3 6): 1.90-2.09 (m, 4H), 2.49 (s, 3H), 3.03 (s, 2H), 3.51-3.67 (m, 4H), 6.63
(d, J=8Hz,1H), 7.36-7.41 (m, 1H), 7.59-7.63 (m, 1H), 7.76-7.82 (m, 1H), 8.11 (d, J=8Hz, 1H),
8.66-8.69 (m, 1H).



MS: [M+H] + = 184.53
3-Trinmethylsilylethynyl-7-(t.butoxycarbonyl)-1-oxa-2,7-di azaspiro[ 4. 4inon-2
-ene (Compount/@#4®p The title compound was synt hesi sedPplColEpesiiingichhe
nmet hod descri bed above for Conpound % but using Conpound 27a instead of
Compound 3a. After the usual work-up, the crude product was purified by
automated fl ash chromat ography (Horizon'' TM - Biotage) eluting with a
Petrol eum Et her - EtO0Ac gradient from95 : 5 to 75 : 25 yielding the title
compound. Yield: 82.9 % WMs: [MrH + = 323.45
3- ( 3- Chifzampleehy| - et hyny1) - 7- (t. but oxycar bony1) - 1- oxa- 2, 7-di azaspiro f 4. 47
non- 2- eng) r{fRIMeIILigAR)-s (AR A5 S LORPRNNGI YaS) @rd%eésﬁoﬁgrztfs%éc%n@g the
procedure reported for the conmpound of EXanple usi ng
1- chl or dhgitlp polskeeizesseprpmstdefatiowing 2hgpropasiue:- wmrtwllqbwq i lee, confpopnd phe usual
wor k- up; g SP1 TM -
M B SyanRe SR Bk B E e BT P PR RO ANl
af f or di ngthehalduetﬂyelummddtaslahquébhmmatogﬂaphW(Pédrdon%M %BiMBge) [(RMd}eHm: 361. 13
3 (3- Chlar n 1 i i ro[ 4. 4] non-2-ene (Conpound 27d
The Fﬂ%?g%§§XC E%’M&%§}%§5?0e5| dg? %féﬁnng the nethod reported for
Cbnpoundd$dhﬂﬁﬂf §ﬂbziltut|ng Cbnpound 27c for Cbnpound I'b. The crude

3-(3- Ch'(@ﬁ%li‘ze'mb ”7%9“7/@3’(11) ﬂr) (76367"7'321%41 1@{)“7&6 @si(rHMH') Ckvlji)(dlj‘—@ﬁ% 1%{)7 di azasp

iro f4. 47 non-2-ene The title conmpound was prepared | ow ng the nethod
descri bed for t he conpound of Exanple 1, substituting Cbnpound 27d for
Conpoun The crude was purified by autonated flash chromatography
(SPI(r)3 tage gradlent Petroleun1Ether - Acetone fron195 : 5to 9:
1) tog & ‘ ) P i :

(a3, ) SEXL) E (Donch Hion B S0001520 8% 0603, o cohrblind 52 (51

Example 3, but using 3-fluoroiodobenzene in place of 2-bromo-6-methylpyridine. Yield:
42.4%

MS: [M+H]" =395.41

'"H-NMR: (CDCl3 9): 1.90-2.11 (m, 4H), 2.50 (s, 3H), 2.99 (s, 2H), 3.50-3.70 (m, 4H), 6.63 (d
J=8Hz, 1H), 7.09-7.17 (m, 1H), 7.20-7.27 (m, 1H), 7.30-7.39 (m, 2H), &.11 (d, 8Hz, 1H).

Example 8
3-(4-Fluorophenyl-ethyny)-8-(6-methyl-3-nitro-2-pyridy])-1-oxa-2.8-diazaspiro[4.5]dec-2-ene

The title product was prepared following the procedure reported above for the compound of
Example 3, but using 4-fluoroiodobenzene in place of 2-bromo-6-methylpyridine. Yield:
37.7%

MS: [M+H]" =395.27

"H-NMR: (CDCl3 9): 1.90-2.10 (m, 4H), 2.50 (s, 3H), 2.99 (s, 2H), 3.50-3.70 (m, 4H), 6.63 (d
J=8Hz, 1H), 7.04-7.13 (m, 2H), 7.50-7.57 (m, 2H), 8.11 (d, J=8Hz, 1H).

Example 9
3-(2-Furylethynyl)-8-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2.8-diazaspiro[4.5]dec-2-ene

The title product was prepared following the procedure reported above for the compound of

Example 3, but using 2-bromofuran in place of 2-bromo-6-methylpyridine. Purification of the



3.17-3.34 (m 2 H), 3.42 (d, J=12.47 Hz, 1 H), 3.69 (t, J=9.78 Hz, 1 H,)
3.82 (d, J=12.47 Hz, 1 H), 3.98 (td, J=10.94, 6.97 Hz, 1 H), 6.61 (d,

J=8. 07 HzwoX2otdy00440030-7.36 (m 1 H,) 7.37-7.45 (m 2 H) PCT/FEP20119616%0 H) ,

8.07 (d, J=8.31 Hz, 1 H. Exanple 28

3- (3-Chl or ophenyl - et hyny1l) - 7- ( 6- et hyf 3-nitro-2-pyridyl)-1-oxa-2,7-di azasp
iro[4.3]oct-2-ene 1-(t.butoxycarbonyl)-3-nethyl ene-azeti di ne (Corrpund 28a)
To a susfgms b?@ut@ﬁat@@ﬁﬁ%'lithdmﬁﬁ‘d?ﬁ/alt%h%%?@ﬂb&%h@fmm ]ﬂ@ta%@) (P&rofounfE@ ol ) in
30 M of Et20 stirred at 0C was ad otassiumtert-butylate (0.459 g,
4.09 m’r@l‘@AC W@@Ptf@%%t%@(l)dﬁ)d“ﬁ]&thzﬁés renoved and the mxture was
stlrredl\g% fijat 3g7 83 . Afterrwards, it was cooled off in water-ice bath,

d 1-(t. but oxycar bonyl)-3- azetidinone (500 ng, 2.92 mml) was added. The
cold bath was renpved. After overnight resting, the reaction mxture was
quenche%l\%% saturated solution of NHAC1l in water, extracted wi th Et20,
dried o ) evaporat ed to dryness in vacuo. di ssol vent. The resi dual
crude wé Mie yzoh vt yhiRe ab-Ggryaigh RB TM - Bi ot age;
gr adi ent,lapgsirg4%3pecl§t - Acetone from 10 : 0 to 7 : 3) to give the title
conmpoun dense colourless oil. Yield: 86.2% -48- M5
[ MF1- 1] *the tilld @ro@ﬁct&véﬁrpre@rddyﬂoﬁbwmgehmpmyddureﬁepasrtedtnbbwgm: ahebmnypb)md af oxa- 2,

o he R ot B e ESmaerRe PRl i JSs el o SRR ARy usi ng

Conpouna@uBaitionsf dadesafic Gpamomadd Bash 1Rfutdedhrdrhaogtaphal (Homzda™ ORI, — Bloeagey ude
pr oduct ) aut o ed flas h it ogr aphy (Horizon''TM -
Bi ot age)(ﬁl%olﬂel”r#(j{l dq“fgéclgé?tdfeﬂﬂ é%gEtlﬁ%? 5). %l?%&cﬁ%/gdl ent from95 : 5 to 6 :

4, yiel distgM+rg* £i308 .85 conpound. Yield: 62% Ms: [Mrl-1]+ = 309. 16
3- (3-Chl or ophenyl - et hyny1) - 7- (t. but oxycar bonyl) - 1- oxa- 2, 7- di azaspi rof 4. 37
oct-2-ene (Conpound 28c) The title conpound was prepared follow ng the

procedure reported for the conpound of Exanple 3, but using
1-chl or@éamﬂgddabenzene i nstead of 2-brono-6-nethyl pyridine. After the usual

wor K- up 3-(b - £ bR s W6 BB TnitRA> Bynmtpmfgtdta&@s%nom%ﬁ&e@t&gr aphy (SP1() T™
- Biotage; gradient Petroleum Ether - EtOAc from 8 : : 35)
affording the title product as yellow oil . Yield: 24 3 % I\/B: [ MHI - 1] + =
?gnggu‘;! thyn —JS’— 5—91991 Y z"tr%tj:' )/ )—' Jv'xgzéag—giaZS b 43 _1‘2(_) nfe a’%Z de;] Pﬁod
reporte(TOf@rSO@lﬁpo@fn@OmpomlduBC S(B.t@)stmg,u(ﬂ |9ﬁgm@t9ﬂ1)puur9dmlb0ﬁMTHﬁ @@Wpiddfnﬁ 28c.
The cru t f e
Ceacti Oge?rs E)&gfa% : ﬁér ﬁlﬂg&-@%ﬁ_@gﬁ{g, 683 R kPt 3RackiBn LlEwPEXks

stirred at r.t. for 4h. After overnight resting, quenching with water, extraction with EtOAc and

evaporation to dryness, the crude was purified by automated flash liquid chromatography
(Horizon®TM — Biotage) (Petroleum Ether — EtOAc gradient from 95 : 5 to 7 : 3), yielding
compound 11a (0.231 g, 80 %).

MS: [M+H]" =301.36

3-(Prop-1-vnyl)-8-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2,8-diazaspiro[4.5] dec-2-ene

Into a solution of Compound 11a (25 mg, 0.83 mmol) in THF (1.26 ml) kept under stirring
at -78°C, butyllithium in hexane (2.5 M, 0.04 ml, 0.1 mmol) is dropped. After 30 min., methyl
iodide (6.22 uL, 0.1 mmol) was addded. The cold bath was removed and the orange solution
was allowed to reach r.t. After overnight resting, it was quenched with a saturated aqueous
NH,4CI solution, extracted with EtOAc, washed with H,O, dried on Na,SO,4 and evaporated to

dryness in vacuo. The crude was purified by automated flash liquid chromatography



3- (3-Chl or ophenyl - et hyny1) - 7- (6- net hyl - 3-ni tro-2-pyridyl)-1-oxa-2, 7-di azasp
iro [4. oct-2-ene The title conpound was prepared follow ng the nethod
descri bedwbanizdeesoonpound of Exanple 1, but replaci ng @omEracd/obmoni t h
Conpound 28d. The crude was purified 313y automat ed flash chromat ography
(SPI(r)T™M - Biotage; Petrol eum Ether - Dichloromethane 1 : 9) to give the
title conpound as a dense yellow oil. Yield: 68.5% M. [Ml-1]+ = 383.08

- 49- 11'(1'10% TI(/IC:[E%% e)@’etrcﬁe&i‘-Eﬁér - %td?&o gﬁdl@l& flotn 92: Ko 6 44 1ﬁg mé(rlo 76
He, 9 (d, J=11.00 Hz, 2 H), 6.65 (d, J=8.31 te,

J=8. 10 Hﬁtheilﬂr—lyompiouné Ylﬁld 212%/007 Hz, 2 H) 7. 54 (s, 1 H, 8 17 (d, J=

Hz, 1 F%AS%§QQH+E3¥§3?nd 30 4- Phenylethynyl 9-(6-nmethyl-3 -nitro-2
-pyrldyl) 1 -oxa-9-azaspirol5 .51lundec-4-ene and

4- Phenyl et hynyl 9- (6-nethyl -3 i tro-2 -pyridyl)-1 -oxa-9-azaspiro [5 .5

] undec- Xa&

4- Met hy butoxycarbonyl) 1- oxa- 9- azasp|r0[5 5]undecane (Cbnpound
29a) C L. C y 36 O-NFtine i 2, 1 -1 3

géh%}s/t d ggélre] [yplrolsdlrl%lcet?\ﬁaes rg[rareisd m10w1ng tMro):edure r%gormd a%ove At]he cO epr0u1§c¥ bf ring at
trifl uoﬂiaamplhw Buxluping rSaﬂlk(radchobinz’bnéLanMamlo)‘artdd)mo GebdiylpyrdimePinficetier 4-

trinmeth X al .50 a ani c
chem st P} Heirtuiobd psied S ol R Ry Cloros T il 3beng B
stirrin@tatr -G0G4 El@dleﬁtffroﬁm@l oweT 1i)ghiteld: 85%i ng at 0C, the reaction m xture
was was?&% p@&ﬂ m%igié dried on Na2SO4, filtered and the sol vent was

evapor a ry in vacuo. The residual 6.5 g of colourless oil was
puri fi edahymratopat £):filashi ch, ot 280 apby), O3B 1 IHHVB 50 Biot@geH), R4 ol eum
Et her - EtOAc gradient from99:1 to 85:15) to give 3.2 g of the title
conpoundd,ds8idn |17 29s%3 inh, . 1HY] 347.43 00.%H) V53 (v H).+8.+1 pE8§H@21 H).

4- 0x0-9- (t. but oxycar bonyl) - 1- oxa- 9- azaspi ro[ 5. 57undecane (Conpound 29b) To
a solution of Conpound 29a (1.6 g, 5.99 mml) in a m xture of dioxane -

wat er (¥2a@phiidand 11 ml respectively) under stirring at r.t.was added a 4%
sol - of 193 UM Lehtoxh e i et £ (0, 62, Bk o hdor St 2N, was
added pe6 0 &1 et sodt Uit Ire 10 ‘ o PR T 11110 5 ordlng a

suspensiTaa titld @todhan\d@obrépmrdmemumemg Itlwprogerda;e ﬁep@tﬁdlybovmfoss lihe d&ﬁﬁmnndﬂfhf H20 was

cvapor aERHOTE e Wb U0 HRHoSE Pt e S AR Gy B B s

purifiedify: dukemat ed fl ash chromat ography (SP1() TM - Bi ot age; Petrol eum

Et her - Et0Ac 7. to give 0.96 g of the title conpound as a grey solid.
Yiel d: 385:5My %‘3?3\4 = 270. 33

4- 1- 1Vdigxywidk: I?Iosmgl wmxgmwn?(m( kb atoxy can ponysl 3ai200as Stpzasps o ko - 57
undecane (Conpound 2
4H), 6.64 (d, J=8Hz, 1H) 7.20-7.27 (m, 2H), 7.29-7.38 (m, 2H), 8.12 (d, J=8Hz, 1H).

Example 14
3-(3-Methoxyphenyl-ethynyl)-8-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2.8-diazaspiro[4.5]dec-2-

enc
The title product was prepared following the procedure reported above for the compound of
Example 3, but using 3-methoxyiodobenzene in place of 2-bromo-6-methylpyridine. Yellow
solid. Yield: 41%

MS: [M+H]" =407.27

'"H-NMR: (CDCl3 6): 1.90-2.09 (m, 4H), 2.49 ('s, 3H), 3.00 (s, 2H), 3.52-3.70 (m, 4H), 3.84
(s, 3H), 6.63 (d, J=8Hz, 1H), 6.95-7.00 (m, 1H), 7.06-7.08 (m, 1H), 7.12-7.16 (m, 1H), 7.26-
7.32(m, 1H), 8.11 (d, J=8Hz, 1H).



-50- The title conpound was prepared follow ng the nmethod reported above
for Conpound 26a, substituting ethyl

3- 0X0- 1- owe-28tr2zmaspi r o[ 4. 5] decane- 8- car boxyl at e wi t h Corpompdoi20bi69if t er

t he usual work-up the oily residue mg@_purified by automated fl ash

chromat ography (SPI (r)TM - Bi ot age; troleum Ether - EtOAc gradient 9: 1
to 6:4) to give 0.96 g of the title conpound as a grey solid. Yield: 57.3 %
M5: [ MHH] + = 372. 14 4- Phenyl et hyny1- 1- oxa- 9- azaspi r o[ 5. 5Jundec- 3- ene and

4- Phenyl et hyny1l- 1- oxa- 9- azaspiro f5.57undec-4-ene (Conpounds 29d) The
title cdxpmpleds was prepared followi ng the nethod reported here for
Conpound. 3G Gun bR Llyhiin. BRI RED, ). COMPOUNR ARFo4ATdED dite usual
wor k- up, the residual orl purrfred by autonated flash chiomatography

( SP1() TWhe tigp orosyet; warsalrmir@uﬁ@ilemérthe- piEe@inge igperttideabpvedfor thet epngrogid t)f) gi ve
0.49 ¢ t: u next
step wit @%e%&a‘fruglg 3 16&(!@2%?@%_&&99@0@@ fb@&S%&HleHdme %ﬁﬁiﬁéaﬂoﬁ QF

4- PhenyMEihydyﬂbﬁaﬂﬁnmedﬁvm1B@mdmhmmﬁmpyﬂhﬂjmpnﬁmo?MLQih@ag@KPﬂﬁﬁnﬁﬂundec 4
-ene an P ¢,0 2-pyridyl)- 1-oxa-9-azaspiro
[5. 5] %ﬁle %gﬂXc ad% 1h) 9§le °co oun@s mére prepared follow ng the nethod
descri biS:f[8FH] e4dbﬂbound of Exanple 1, replacing Conpound Ic with

oy A S R T SRS e
tEgagr:o ve @ J%Qflﬁ)p¢4§@%%nq%7 @@ﬁpg A, 207, quejtc’ﬂ@l @@memmgg oo
(m 4 H)811'2d§2812239{)(m 2 H), 2. 47 (s, 3 H, 3.38-3. 50 (m 2 H) 3.60-3.72
(m 2 H), 3.87 (t, J=5.38 Hz, 2 H), 6.07 (s, 1 H), 6.57 (d, J=8.31 Hz, 1
Hy, 7.30- 7.37 (m 3 H), 7.42-7.50 (m 2 H), 8.08 (d, J=8.07 Hz, 1 H).
Exanpl e E3@mp36 [ M+H] + = 390. 16 - 51-

3-(3-Thienylethynyl)-8-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2.8-diazaspiro[4.5]dec-2-ene

The title product was prepared following the procedure reported above for the compound of
Example 3, but using 3-bromothiophene in place of 2-bromo-6-methylpyridine. Purification of
the residue by automated flash liquid chromatography (Horizon" ™ — Biotage) (Petroleum Ether
— EtOAc gradient from 7 : 3 to 3 : 7). Yellow solid. Yield: 66.5%.

MS: [M+H]" =383.22

"H-NMR: (CDCl3 6): 1.90-2.01 (m, 4H), 2.49 (s, 3H), 2.98 (s, 2H), 3.50-3.70 (m, 4H), 6.62

(d, J=8Hz, 1H), 7.19-7.22 (m, 1H), 7.32-7.35 (m, 1H), 7.62-7.63 (m, 1H), 8.11 (d, J=8Hz, 1H).

Example 17
3-(3-Pyridylethyny])-8-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2.8-diazaspiro[4.5]dec-2-ene

The title product was prepared following the procedure reported above for the compound of
Example 3, but using 3-iodopyridine in place of 2-bromo-6-methylpyridine. After the usual
work-up, the crude was purified by automated flash chromatography (SP1°TM — Biotage;
gradient Petroleum Ether - EtOAc from 7 : 3 to 3 : 7) affording the title product as yellow
solid. Yield: 66.7%.

MS: [M+H]" = 378.27

'"H-NMR: (CDCl3 6): 1.90-2.09 (m, 4H), 2.49 (s, 3H), 3.01(s, 2H), 3.50-3.70 (m, 4H), 6.63
(d, J=8Hz, 1H), 7.33-7.38 (m, 1H), 7.83-7.87 (m, 1H), 8.11 (d, J=8Hz, 1H), 8.63-8.65 (m,
1H), 8.78-7.80 (s, 1H).



11-1-NMR (CDC13, 6): 1.69-1.79 (m 2 H), 1.95 (d, J=13.20 Hz, 2 H), 2.26
(d, J=1.96 Hz, 2 H, 2.48 (s, 3 H, 3.36-3.50 (m 2 H, 3.58 - 3.70 (m 2
H, 4.30 wo,20x@489 Hz, 2 H), 6.20 (br. s., 1 H, 6.58 @PdI/EP2@18d16biz, 1 H),
7.31-7.41 (m 3 H), 7.45 (dd, J=6.60,,,2.93 Hz, 2 H, 8.08 (d, J=8.31 Hz, 1
H). Exanple 31

3-(3-Chl orophenyl -et hynyl)-1,9, 12-tri oxa-2-azadi spiro[ 4. 2. 4. 2] tetradec-2-en
e 8-Methylene-], 4-dioxaspiro [4. 5] decane (Conpound 31la) The title
conpound was prepared follow ng the nethod reported above for Conmpound 2a,
but usi dgampleti8m bi s-trinethylsilyl amde instead of butyl Ilithium and
carrying. [yt Maﬁvljﬁéqtldxgﬁlia%l 5 @%enﬁéth%\ﬁ‘? B'( @-gleﬁ:%i §1kitR- 2-pyridyl)-1-oxa-

1, 4- di oxaspi ro[ 4. 5] deCan- 8-on€ replaced I-(3-nitro- -oyrldyl) -
oxop|pe@ﬁﬁiﬁ@ﬂﬂ@iiéhﬂt&ﬁiﬂsuaI wor k-up the residue was purified by

aut omat r p r t er -

2 onc 951 5 PAEE OO AR AN LA Repall ep ' BRSPS SRRIIACLER,

99. 3 % ENBnplE Ni-biittusmglH 6. b_l’sms-phﬁrr}il)ﬁbmﬁlbﬂsill 4] exahlyazylle lr;t plac@ of 2-bromo-6-
12-triox 2 az. S 4 27 tetr The
ttle conuBiRg mes%sf{yeﬁttﬁ%s‘f%dwaféﬁwg S 155 Pt B RP Me npoun
3c, but chmm@gﬁa‘php(ﬂm dT8l-aBidtagp] mﬁeﬁfPe@olnmmEthbr?:itOAé fiem 2hes ustwalt) wor k- up

t he resi uto ted chromat ography (Horizon''TM -
B|otageagéggﬁt%ﬁ?ﬁﬁgpggﬁgﬁ%ﬂ EE ? i@g?ron198 1 2to 9: 1) to give the
title camsopmdﬂ*Bmﬁﬁﬂihlorophenyl ethynyl) 1,9,12-trioxa-2-azadispiro f4.

2 EI RN B e 15, b SR TS MR ERRL S, okt B e et
2- br oo G5 TR Pl pY T dhg 2t B, 6 1 97atiorlgbensane: bl gﬁdtgwﬁua'

wor k- up, the re5|du was pur by aut fla tograp
(Hori zodH).TM - Bi otage; PetroleumEther - EtOAc 85 : 15) to give the title
conpound as a grey solid. Yield: 80.1% Alternative procedure:
1- Chl or o- 3- (3, 3-di et hoxyprop-1-vnyl) - benzene (conpound 31c) -52- A m xture
of 1- chmhampEJQOdobenzene (4 g, 16.8 mmol), propargylaldehyde di et hyl
acet al %_ 3 . .ﬂﬂTfﬁ r|fenhl I. i L |2dlCh|Orlde
(295 ng;—0-42tmt SHouS T odt ¢ T 54t T e hylanlne
(60 m) mas stlrred at r.t. for 3h. After 4h the reactlon m xture was
guenched Y i th H 0 and ,extracted w th EtOAcC. Th tracts were Wwa h d wth
brine, diig 1S Gmelh S s LBVl L oxar 2 8- diczaspirg T4 Tiec-3e ieCoBwonnd [9a) i e
was pur iaf du@;ﬂanlﬁl&in aLKb- ﬁﬁﬁtyegt(zt tn@ﬁhbleﬁ@fl PiREaE)- apllityopgzhmhe @(m'lﬁoiﬁﬁd 3a, Bs®@ingge,;
Pet rol eum Et her - Et OAc give 4 of the(gltle conpound as a
fluid yeiIBReSmsogiuvm Cafﬁoéﬂta (1. %@5%5 lneob[dmfl?wm&f%e gime (608 mg, 3 mmol)

in 25 ml of EtOAc was stirred at r.t. for 2 days. Afterwards, the reaction mixture was washed

with water, dried over sodium sulphate and evaporated to dryness in vacuo. The crude was
purified by automated flash chromatography (SP1°TM — Biotage; gradient Petroleum Ether -
EtOAc from 9 : 1 to 6 : 4) giving 377 mg of the title product. Yield: 70.8%.

MS: [M+H]" = 356.41

3-(3-MethyIbut-1-ynyl)-8-(6-methyi-3-nitro-2-pyridyl)-1-oxa-2,8-diaza-spiro[4.5] dec-2-ene
A mixture of Compound 19a (50 mg, 0.141 mmol), 3-methyl-1-butyne (48 mg, 0.705 mmol),

sodium carbonate (74.6 mg, 0.704 mmol) and Cu (44.8 mg, 0.705 mmol) was heated in a
sealed vessel at 120°C for 32h, adding every 8h additional equal amounts of amounts of 3-
methyl-1-butyne, sodium carbonate and Cu. Afterwards, the mixture was cooled, added with
CH,Cl,, filtered on celite and evaporated to dryness in vacuo. The residue was purified by

automated flash chromatography (SP1¥TM — Biotage; gradient Petroleum Ether - EtOAc from



3-(3-chl orophenvl) - prop-2-vnal (Conpound 31d) 38.8 ml of water and 7.7 m
of trifluoroacetic acid were added to a solution of Conmpound 31c (49, 16.7
mrol ) i n Wb2CbAw4bt er 4 h under stirring, further 4 eqPCofEPReiifob1606 oacetic
acid was added. After 24h, the conveuﬁlon was conpleted, the 2 | ayers were
separated, the organic Iayer was washéd with water, dried over Na2SO4 and
evaporated to dryness in vacuo.to afford the title conpound as

yel | ow- gk ownp s/ @lsIthen%&éaticrpetrbr@mﬂeaﬁerstL%@AWfltohpw 1wt 86 nRWrithd Ga@d i on.

MS: [M+H + = 165. 35 3-(3- Chl orophenyl) - prop-2-ynal oxi ne( Compound 31e) The
title c@ﬁﬂ@ﬁhﬁwkb§3bﬁepared fol | owi ng the nethod above described for
Cbnpoungdéqkﬂqﬁfng4§§@pound 31d instead of phenyl propargyl al dehyde. The
pal e br resi'due was used in the next step without further purification.
Yi el d: SH -NMVIR: |\@DC]_13\/H§H] L26=(d $Bl, §68Hz),_1.86-2.05 (m, 4H), 2.49 (s, 3H), 2.73-2.81 (m,

3-(3-Cnl env] xv r vl Conpound 311) The
title céﬁégﬁgﬂsﬁﬁ§’%$g%g “ﬁgfgg%ﬁhég#ﬁ%?ﬁ%§ﬂﬁg¢ﬁ§]gFH escri bed for
Conmpound 3b, using Conpound 3le instead of 3-trinmethylsilylprop-2-ynal

oxi me. The pal e brown residue was used in the next step w thout further
purificd&am@ple2) | d: 96.4% 3-(3- Chl orophenyl -ethynyl)- 1,9,

12-tri oxaméz-22adh IAbhfkethyl-3%itte-2lpyHEHT- @@%@% cﬁmsmﬂ;l‘leﬂmcti gncCOMpound was
prepared follow ng the procedure descri bed oun usi ng Conpound
31f i nstléaditist Prodieh ova csysheszrd @lﬁw\gn@eﬂ%th@%éﬁ%ggedofordammﬁau@ao f After
the USU@&mﬂ&EH@“ButkBﬁmhg%Hﬁ&ﬁélOttﬂﬁ“%ﬁh%@c?&n@“ﬁﬁﬁ%&&ﬂ:&&Qﬁﬁﬂmdb

chr omat ogr aphy ( Hori zon' age; gradient Petrol eum - Acetone
f r om 95 automated figsh chrymategrghydSP hd M rtﬂl@tagﬁ@ srsdignol e leamgfther -d6PAd from el d:

s (o S M RS T Vs (2

392 w(M+PH1=|)3572732(d J758Hz 1H) 735744(m 2 H), 7.52 (s,

L. Bl 1R, of.3.95 SUshORRE S CAEUANNR) - Brc@XBs 47, 0A; 238335Bhr © 14

2H), 2.48 (s, 3H), 2.86 (s, 2H), 3.48-3.65 (m, 4H), 6.61 (d, J=8Hz, 1H), 8.10 (d, 8Hz, 1H).

Example 21
3-(2-Cvanophenyl-ethynyl)-&-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2,8-diazaspiro[4.5]dec-2-ene

The title product was prepared following the procedure reported above for the compound of
Example 3, but using 2-bromobenzonitrile in place of 2-bromo-6-methylpyridine. After the
usual work-up, the crude was purified by automated flash chromatography (SP1°TM —
Biotage; gradient Petroleum Ether - EtOAc from 9 : 1 to 4 : 6) affording the title product as
yellow oil . Yield: 74.8 %.

MS: [M+H]" =402.08

'"H-NMR: (CDCl3 6): 1.90-2.11 (m, 4H), 2.49 (s, 3H), 3.06 (s, 2H), 3.50-3.70 (m, 4H), 6.63
(d, J=8Hz, 1H), 7.48-7.54 (m, 1H), 7.60-7.74 (m, 3H), 8.11 (d, J=8Hz, 1H).

Example 22
3-(3-Chlorophenyl-ethynyl)-8-(3-cyano-2-pyrazinyl)-1-oxa-2.8-diazaspiro[4.5]dec-2-ene

3-TrimethvisilylethynyI-8-(t.butoxvecarbonyi)-1-oxa-2,8-diazaspiro[4.5] dec-2-ene
(Compound 22a)




A solution of the conmpound of Exanple 31(0.76 g, 2 3 mmmol) in 5 m of
trifluoroacetic acid was diluted with water (0.21 nl) and stirred at 0-4C
for 4 h, wbkalzymwimwed with 3N NaOH, extracted wi th Et OAc pCraEPh@d/ovichhh wat er,
dried over Na2SO4 and evaporated to d4yness in vacuo to afford the title
conpound as yel |l owbrowni sh oil. The |3esi due was purified by autonated
flash chromat ography (Horizon()TM - Biotage; Petroleum Ether - EtOAc 8 : 2)
to giveTthhgus &qu‘ouﬁ@wmgmeﬁﬁed%wvﬁﬂg ﬁl@lrﬁe‘tjﬂodYéIfolrt@d fo'i%oﬁl Yo t{u%ﬂg =

288. 14 1H NVR >H) . 48 (m

2.78-2. d¢t. ?Lﬁ?xygarp@nyl)géi g@th@rganempqq)dme-;n d(of Coglgqung@a{_ﬁfter]‘_[hq_}}sualwcg _up, 46 (m
2001 TRl b HrioEXaralenda then (oA APNSPYIet MUY TR )

ene-| - oxa- 2-azasp irol4. ec-2-ene The ti ound was 's nthe5|zed

usi ng tﬂ?etr@mEﬂ@t hBYMoigym Gés értd bed) ﬁ@vrdl@grﬂvduhd)rmt aspyhtitesplg.tYield: from
the compeuypd of Exanple 32 instead of 1,4-dioxaspiro[4.5]decan-8-one. After
t he usual ~Wor k- up, the residue was purlfled by automated fl ash

chr ormat A%:dpyhy] (H(SBT »Hn'' TM - Bi ot age; gradi ent Petrol eum Et her - Acetone
Et0OAc from95 : 5to 9 : 1) to give the title conmpound as a grey solid.
Yield: 67.3 %M. [MrH + = 286.14 1H NWVR (CDC1l3, 6): 1.64-1.78 (m 2 H)
1.93-2. G%(Ghioravﬂd)zvl-e%vizﬁ)—z-.(ﬂlﬁndmaraﬂiﬁ));I-éxa51)8-ez’x‘zbetdpz‘rdfzilﬂde7:52-er&. 60, 4.52 Hz,
2 H, 293 S 5 H, 4.74 (s, 2 H, 7.29-7.34 (m 1 H), 7.35-7.43 (m 2 H),
7.47-7. . Exanple 34 3 -(3

- Chl or ophenyl - et hyteytltle Sormtul® ks rﬂ'yﬁtheslzeﬁXﬁ}l&WﬁhgaB@ nietl@ldrepdretecfo2 tlene A

I o eSS BOHF dr ST SO o Be Y e MUBg oL o bigne

triet hyhadcogphad 3l w1t10 C6121p6i1ﬁd| z)zavm&er th®4rsua$ toi-g5sl tﬁé cﬂ’udé wa§ Ptrifledhby The
reacti on m xture was | ut ed extracted WI} washed with

brine, @ropatedash %w%?ﬁrgmy;iﬁ%{ & %ncﬁl%t@%gwéteabl’% eamﬁfb%rs BQAGAOTb. The

resi due owas (er h)fdrReliRy dRutepRIdast & Wagh ssHar n@ab.ogreaphy (Horizon'' TM -
Bi ot age; gradient PetroleumEther - EtOAC from9 : 1 to 8 : 2) to give 56

nmg of tAESHIMHE tdérhpblind as yel l ow oil .

3-(3-Chlorophenyl-ethyvnyvi)-1-oxa-2,8-diazaspiro/4. 5] dec-2-ene (Compound 22¢)

The title compound was synthesized following the method reported for Compound lc,
substituting Compound 1b with Compound 22¢. The crude residue was used without further
purification in the next reaction. Yield: 90.4 %.

MS: [M+H]" =275.12

3-(3-Chlorophenyl-ethynyi)-8-(3-cvano-2-pyrazinyl)-1-oxa-2,8-diazaspirof4.5] dec-2-ene

The title compound was prepared following the method described for the compound of
Example 1, replacing Compound I1c with Compound 22d and 2-chloro-6-methyl-3-
nitropyridine with 2-chloro-3-cyanopyrazine. Brownish dense oil. Yield: 83.3%.

MS: [M+H] =378.14

'"H-NMR: (CDCI3, 6): 1.90-2.00 (m, 2H), 2.10-2.15 (m, 2H), 2.99 (s, 2H), 3.65-3.78 (m, 2H),
4.20-4.27 (m, 2H), 7.29-7.35 (m, 1H), 7.39-7.45 (m, 2H), 7.54 (s, 1H), 8.05 (s, 1H), 8.28 (s,
1H).

Example 23
3-(2-Methylphenyl-ethynyl)-8-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2.8-diazaspiro[4.5]dec-2-ene




Yield: 63.6% Ms: [MtH + = 317.18 1H NWVR (CDC13, 6): 1.70-1.89 (m 2 H),
2.04-2.20 (m 2 H), 2.34 (dt, J=14.37, 4.68 Hz, 1 H), 2.48 (ddd, J=14.92,
11. 25, 5.\882biz/00d40b) , 2.61 (ddd, J=14.49, 11.31, 5.01 HpCTHHP11DcH8e 2. 94
(m 1 H, 2.95 (s, 2 H, 3.8 (s, 3 Ij) 7.29-7.35 (m 1 H), 7.36-7.44 (m 2
H, 7.51- 7.54 (m 1 H). Exanple 35 él -1(6- Met hyl - 2-pyridyl)-et hynyl |
-7-(6-nmethyl-3 -nitro-2 -pyridyl)-1-oxa-2,7-di azasp irol4. 41non2-ene
3- 1( 6- mathB¥ikre Zoompolucl Sohs %&ngm Igndwibg -tPéJE)R?éé’cﬁ@é bgudd 1d- B &ofpuidi 8Zaspiro
f 4. 47non-2-ene (Conpound 35a) The title conpound was prepared follow ng
t he pro&&auple 3 éfm&ﬂcm@%?r@m%%e vipilivdweh 2ebrampobiers. Adigt thegispa craily
Conpoun 1 t 8 t g - Was

mp gp 3G Wuh@v&?gmﬁ%aqoyzaﬁ?%ma%& ftdsh cﬂﬁ)nﬁwlglf%‘?ﬁkl 4R HIG & YARiNe

purified by automated flash chromat ography (S TM - Bi ot age; “gradi ent
Pet r ol e@atr@eue Ether EtH)AAC fifoonPy55:t0 35 Dafipaling by tité Draduétrag yehew tsphd e

pr oduct gRl@urliess oil . Yield: 66.2 % M [MH+ = 342.51
3-1(6-nethyl-2- p’yr i dvl)-et hynyl7-1-oxa-2, 7-di azaspi r of 4. 47non- 2- ene

( ConpouiiS:35b)H] FHelL.09t1 e conpound was synt hesi zed fol |l owi ng the net hod

eport ety d e EPTROAT il SRS G 0B, AU S5 o o | -

and runni ng onin ¢ form due was

used W sy jidird gy 7aWrA {4 GRBHOM 4307 $@n ety st@p=sii-elfd: 94.5 % M
[I\/HH]+:232.J33 ’-5{%7- (BRBHY A6, N6 @ps H

Example 24
3-(2-Chlorophenyl-ethynyl)-8-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2,8-diazaspiro[4.5]dec-2-ene

The title product was prepared following the procedure reported above for the compound of
Example 3, but using 1-chloro-2-iodobenzene in place of 2-bromo-6-methylpyridine. After the
usual work-up, the crude was purified by automated flash chromatography (SP1°TM —
Biotage; gradient Petroleum Ether - EtOAc from 95 : 5 to 7 : 3) affording the title product as
yellow oil . Yield: 57.2%.

MS: [M+H]" =410.97

'"H-NMR: (CDCl3 9):.1.90-2.11 (m, 4H), 2.49 (s, 3H), 3.03 (s, 2H), 3.50-3.70 (m, 4H), 6.63 (d
J=8Hz, 1H), 7.26-7.38 (m, 2H), 7.44-7.48 (m, 1H), 7.56-7.60 (m,1H), 8.11 (d, J=8Hz, 1H).

Example 25
3-(2-Pyrazinyl-ethynyl)-8-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2.8-diazaspiro[4.5]dec-2-ene

The title compound was prepared following the procedure reported for the compound of
Example 3, but replacing 2-bromo-6-methylpyridine with 2-iodopyrazine. After the usual
work-up, the crude was purified by automated flash chromatography (SP1°TM — Biotage;
gradient Petroleum Ether - EtOAc from 8 : 2 to 3 : 7) affording the title product as yellow
solid . Yield: 28.1 %.

MS: [M+H] =379. 22

'"H-NMR: (CDCl3 9):.1.93-2.11 (m, 4H), 2.51 (s, 3H), 3.03 (s, 2H), 3.51-3.71 (m, 4H), 6.64 (d
J=8Hz, 1H), 8.12 (d, J=8Hz, 1H), 8.60 (dd, J=16Hz, 4Hz, 2H), 8.80 (s, 1H).

Example 26
3-Phenylethynyl-8-(6-methyl-3-nitro-2-pyridyl)-1-oxa-8-azaspiro[4.5]dec-3-ene




3-[(6-nmethyl -2-pyridyl)-ethynyl]-7-(6-nethyl-3-nitro-2-pyridyl)-1-oxa-2,7-d
i azaspiro[ 4. 4inon2-ene The title conmpound was prepared follow ng the

nmet hod deworntxam4400or t he conpound of Exanple 1, replaci RgTEP2@OO6EI C W t h
Compound 35b. The crude was purified gy aut omat ed RP chr omat ogr aphy
(SP1() TM - Biotage; gradient MeCN - 0 from4 : 6 to 7: 3) to give the
title conpound as yellow solid. Yield: 41.5 % Ms: [MtH + = 378. 62
11-1-NVMR (CDC13, 6): 2.17 (d, 1H), 2.43 (dd, 1 H, 2.49 (s, 3 H), 2.63 (s,
3 H, 321335(m 2H) 3.42(d, 1H), 363(t 1 H, 379(d 1H) 3.97
(m 1H)3 vde@xy (Sqphenylgthyry -8 gthpgy canpepy! /¥ 5] decape Y 268 05 (d,

1H) . Exapphedfion of 2 32 ) of ethyl 3-qxo-l-oxa8. 4.5]decane-8-
3- Phenyl et hyn 1 86 rreth(lg - 3- nln%nrl%) 20- pf/rlydylgxol %Xaa aZZa%plrgl[azaescaPer 0l14. 41non

-2-ene Baer?Wéa’ﬁy[leﬁy@ -WUE‘(%II J b‘d@d))@’?@w Bayd3 ©),pp- léﬁ%rIS?O lfYTHFdéaébl ro f
4. 47 n e | | owi ng
Che r 00k SEAUbEARPRYRE ) of A b i GATRABNNE 1P TARDSE:
Conpound.73¢ mwnhelh S@Um;gommd ey @hderHSmeQgﬁn&tmeﬂphw pYire mcm@nwmtctmre was

i odobenzgne, Aft crud ri tomat ed
t Pach: Rl at Bl ReuHp HaRe oK iR E ERREINRE Ao e Ya R DD
from 95 solufort of &fimonidth) chddrider dxtragtet] hveitlt EtQAx. pihodwobimasd ocgingulay@s sveod | .
Yield: 40.9% s + = 327.35 .

X Bhany as oyt ik by ST nngte and prapsresetdn e B SEHE: TS e

tCi) tle Cmﬂilﬁ)wﬂﬂedl\laﬁ_aﬁwﬂi_afbﬂsﬂlaéﬁdhfdhgaltd%‘édpﬂifg (Shlfomthd)targepgrraﬂleﬂ P@folduheh
: t t
encti oNIch: ERTT 6T LTS oF LG thio (e PBy % Sl lad ICad it hout

f urt her mpstrMHiEgati3em33 n t he next reaction step. Yield: 91.3 % MS: [MtH + =
227.33 3 -Phenylethynyl- 7 -(6-methld- 3-nitro-2-pyridyl)- 1 -oxa-2 , 7
-di azaspiro f 4.47 non- 2-ene The title conpound was prepared follow ng

the met bqsheﬁ'ﬁ&ﬁvmvbgiézhmrcmtda@vzczomwms@ﬁoﬂﬁxw B@né(cd@%uﬁ&maci ng Conpound
| c with Conmpound 36b. The crude was &UI‘IfI ed -56- aut omat ed

chr omat d§raayhytiop SbLompounds?¢st @4 ang. (k7R irenel) P@Wdomeﬁyde@ Héml) 2 6AY2S r om 95
m5 E 07Qdded?tﬁ>1b éthBhM@(d 18 i 1181 sRReHadheRadteh nAuRokdtindl 81 ¢:C &P 3%

rt for 2 h. Afterwards, it was poured into water, acidified with 1M HCI and extracted with

chloroform. The organic layers were combined, washed with brine, dried over sodium sulphate
and evaporated to dryness to afford a crude, which was purified by automated flash
chromatography (SP1°TM — Biotage; gradient Petroleum Ether - EtOAc from 92 : § to 75 :
25) to give 18 mg of the title compound.

MS: [M+H] =312.34

3-Phenylethynyl-1-oxa-8-azaspiro[4.5] dec-3-ene (Compound 26¢)
A mixture of Compound 26b (25 mg, 0.803 mmol), KOH (80 mg, 1.43 mmol), water (2 ml)
and MeOH (4 ml) was stirred at reflux for 2 h. fterwards it was extracted with EtOAc. The

organic layer was washed with brine, dried over sodium sulphate and evaporated to dryness in
vacuo. The crude residue (19.2 mg) was used without any kind of purification in the next step.

MS: [M+H]" =240.10

3-Phenvlethynyl-8-(6-methyi-3-nitro-2-pyridyvl)-1-oxa-8-azaspirof4.5] dec-3-ene

The title compound was prepared following the method described for the compound of

Example 1, replacing Compound 1c with Compound 26¢. The crude was purified by automated



11-1-NMR (CDC13, 6):_ 2.12-2.23 (m 1 H, 2.39-2.53 (m 1 H), 2.49 (s, 3
H, 3.18-3.32 (m 2 H), 3.40 (d, 1H), 3.65 (dd, 1 H, 3.78 (d, 1 H, 3.96
(m 1 H) ,w6.262/0d4001 H), 7.34-7.46 (m 3 H), 7.54 (dd, 2PCHEP28106166@, 1 H).
Exanpl e 37 4

3- (3- Fl uor ophenyl - et hyny1) - 7- ( 6- net hyfi 3-nitro-2-pyridyl)-1-oxa-2, 7-di azasp
iro[ 4. 4] non-2-ene

3- (3- Fl yQuiiGmibar s;;h?xwLBMgaxgﬁaw%M&)gurﬁf%a BOs 3R 88 PR &psf 4.47non-
2- ene (I npound g& The title conpound was prepared follow ng the

pr ocedurétor%ﬁo&mééfﬂléﬂltlﬁﬁ‘énwﬁﬂ)éﬂ % Exanpl e 3, but replacing Conpound
27b wi t Ri§9RpPend 33¢ and 2- br onp- 6- et hyl pyridine with

1-fl uor 0- 3-1 odobenzene. After the usual work-up, the crude was purified by
aut omat ed-NM&s HCOGr H it bgp-d iyt SPH). TMZ-188 dimageH), g Hdise At HRet 4% (dddm Et her

o O Lo 08 Pagee S0 SR 9T 10 HDS B B 19454k, 25 50 ! o5

3- ( 3- FI worepteny| - 8}, 658y d) ~3:30%8; 2.Hj; 132238 pin! D4, 2437086 &n eNH), (O3MEOUNd 3
7b) The title corrpound was synt hesi zed fol | ow ng the nethod reported for
the CongotiRtitiFc, Hbut substituting Conpound I'b with Conmpound 37a and running
the reaction in chloroform The crude brownish oily residue was used

wi t hout further purification in the next reaction step. Yield: 91.8 % M5
[ MtH] + Exgmpled 3. (3- Fl uor ophenyl - et hyny1) - 7- (6- net hyl - 3-ni tro- 2- pyri dy1) -
1- oxa- 2373 HiagasRh VI tfyiyi) 4 76 BRME38H0-2 DR | o8 SONROMNE AR, B SRR ed

foll ow ng The nethod described for the conpound of Exanple 1, but replacing
Compound | ¢ with Conmpound 37b. The crude was purified by automated RP
chronmat g %Mc&%EM)BTweﬂzylghéjﬁﬁ%zdmgr(@‘grhﬁd%ad Ye{N - anmoni um car bonat e
buffer from 4 ve the trtle conpound as yellow solid.

Yiel d: The gtl%‘om@unﬂ Mﬁh—l]iymtlmSIS@ilfOEAWlngS%mqthOd desviibed (aBDE18T Conpound P3- 2. 25

(m 1 ( 2%{9 43.33 ( % 4% (d, 1 H),
. 64- 3H)}”§,t Uﬂégi qt—%—’&—?él‘@jtb 0 frrﬂ%ﬁg)’?t%% 03361nﬂ(ﬁ2‘“ ,p%é’%b/g? 17 (m
1H) 7. 2])x691123'1‘1d(rmf; AfteiHihe uuldOvotk-40, '(hmcnidel—ﬂ_)rodlﬁt @/Zs pai;ifictH)y: al_Emamtpdl ¢la88
32P2ﬁ2y| Ertorr}%poﬁraphy %ﬁorlzon% 3B1no|ta;[gre)oelglfi1@/ {’Vlltg%ll)e-tr]éfegﬁ(laﬁt%égl %It&& {egtl 4. 31oct
3- Pheny Ifetdysnyslte 7-: Gt yibldingxlyectittelzomy dyndlas 6xoavndsh bildyraspRIa[ 4. 3] oct - 2- ene
(Corrpou%i ﬁg/fa%ﬂﬁ_l’gg jtl e conpound was prepared foll ow ng the procedure
reporte ¥ e Zh%)%und of Exanple 3, but replacing Conpound 3c with
Conmpound 28b and 2-bronp- 6-net hyl pyridine with 1-i odobenzene. After the
usual worKk-up, the crude was purified by automated flash chromat ography
(SPl T 3 1 n" VoS K h A "' L QIO _!'!,‘4' __.‘ (G 4 -ZaZa 1, I" Kt Q157806 C LDE : 35)

af f or di mthe title product as colourless oil . Yield: 28 7%

The title compound was synthesised following the method described above for Compound 3c,
but using Compound 27a instead of Compound 3a. After the usual work-up, the crude product
was purified by automated flash chromatography (Horizon®TM — Biotage) eluting with a
Petroleum Ether — EtOAc gradient from 95 : 5 to 75 : 25 yielding the title compound. Yield:
82.9 %.

MS: [M+H]" =323.45

3-(3-Chlorophenyl-ethynyl)-7-(t. butoxycarbonyi)-1-oxa-2, 7-diazaspiro/4.4] non-2-ene
(Compound 27¢)

The title compound was prepared following the procedure reported for the compound of
Example 3, but using 1-chloro-3-iodobenzene instead of 2-bromo-6-methylpyridine. After the
usual work-up, the crude was purified by automated flash chromatography (SP1°TM —



M5: [MrH] + = 313. 36 3- Phenyl et hyny1l-1-oxa- 2, 7-di azaspiro f4. 37 oct-2-ene
(Compound 38b) The title conpound was synthesi zed foll ow ng the nethod
reported wonolumepmand | c, but substituting Conpound | b RCTIEPGoTPeHE 38a
and running the reaction in chlorof or,m The crude brownish oily residue was
used without further purification in the next reaction step. Yield: 100 %
MS: [ MtH + = 213. 25 3-Phenyl ethynyl - 7- (6-nethyl- 3-nitro-2-pyridyl)-

1- oxa- 27B1c7[a% AR PedroRlm RherQatioAe %ﬁl osThed é t hes rpROURdi@soRIceRar ed
foll owi ng the nethod described for the conmpound of Exanple 1, replacing
Conpound®iiey gil-pHeléolfdéund 37b. The crude was purified by automated flash
chronatggga[p,pry{(sgg“glm Bi ot age; gradient Petroleum Ether - EtO0Ac from 1:
0to 7 : 0 give the title conpound as yellow oil. Yield: 20.9 % WM5:

[ MEH] + = 349 36 11- I-NI\/R (CDClB 6): 2.50 (s, 3 H, 3.49 (s, 2 H, 4.38
(d, : 49 ,

7 e g !

- 58- Exét"ﬂrpltldesgmpeund(ﬁas Hyldmslqupf@élnwlngethhyrmylmﬁ rEp((@drfet Eympemd Ic, but

-nitro-2- rQl4

373y S SR RYbapRl Avsr CoPoBGRE B VAR RIENOE wE0Es o, Buer o w1

4] non- 2uﬂﬁxat101ﬁﬁiah¢)mxn¢aaﬁ)a)melﬂ1& title conpound was prepared follow ng the
procedu t he conpound of Exanple 3, but replacing Conpound
27b Wth’?%éﬁﬁﬁﬁ q@L?gnd 2-brono- 6- met hyl pyridine with 3-iodophenol . After
the usual wor k- up, the crude was purified by autonated flash chr omat ogr aphy
(SP1 T™ - ent Petr eum 40)
af f or di S LA OHE Ly Blo-sRIIq i
343.51 3¢ anldywn@@wmmylprqiamnwubwﬂngom rﬁetﬁocdldaséﬁsem f@ftﬂe 4331’11@8111121 ene

Conmpound 39Db
(Comp xample)l substituting Compound 27d for Compound lc. The crude was purified by

automated flash chromatography (SP1°TM — Biotage; gradient Petroleum Ether - Acetone
from 95 : 5109 : 1) to give the title compound as a dense yellow oil. Yield: 68.5%.

'"H-NMR: (CDCl3 0):2.13-2.25 (m, 1 H), 2.46 (dd, J=12.84, 6.48 Hz, 1 H), 2.52 (s, 3 H),
3.17-3.34 (m, 2 H), 3.42 (d, /=12.47 Hz, 1 H), 3.69 (t, /=9.78 Hz, 1 H,) 3.82 (d, /=12.47 Hz, 1
H), 3.98 (td, /=10.94, 6.97 Hz, 1 H), 6.61 (d, /=8.07 Hz, 1 H), 7.30-7.36 (m, 1 H,) 7.37-7.45
(m, 2 H), 7.53 (s, 1 H), 8.07 (d, /=8.31 Hz, 1 H).

Example 28
3-(3-Chlorophenyl-ethynyl)-7-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2.7-diazaspiro[4.3]oct-2-ene

1-(t.butoxycarbonyl)-3-methylene-azetidine (Compund 28a)

To a suspension of methyltriphenylphosponium bromide (1.56 g, 4.37 mmol) in 30 ml of Et,O
stirred at 0°C was added potassium zert-butylate (0.459 g, 4.09 mmol). After 0.5h the cold bath
was removed and the mixture was stirred for 1h at r.t.. Afterrwards, it was cooled off in water-
ice bath, and 1-(t.butoxycarbonyl)-3-azetidinone (500 mg, 2.92 mmol) was added. The cold
bath was removed. After overnight resting, the reaction mixture was quenched with a saturated
solution of NH4CI in water, extracted with Et,O, dried on Na,SQy, cvaporated to dryness in
vacuo. dissolvent. The residual crude was purified by automated flash chromatography
(SP1®TM — Biotage; gradient Petroleum Ether - Acetone from 10 : 0 to 7 : 3) to give the title

compound ( 426 mg) as a dense colourless oil. Yield: 86.2%.



The title conmpound was synt hesized follow ng the method reported for the

Conmpound I ¢, but substituting Conmpound Ib with Conpound 39a and running the

reacti on wo 20tduembor m The crude browni sh oily resi duepPaagrasiemsisde hout

further purification in the next reap%[on step. Yield: 84.8 % Ms: [MrH + =

243. 28

3-(3- Hydroxyphenyl - et hynyl)-7- (6-net hl d-3-nitro-2-pyridyl)-1-oxa-2, 7-di azas

pi rof 4. 479821 —=@MAG45 The title conpound was prepared fol |l ow ng the met hod

descri bed for the conpound of Exanple 1, but replacing Conpound Ic with

Compound 39b. The crude was purified by automated RP chromat ogr aphy

(SPl( ) TM Tmﬁétms%)%mv%% 5t Mo G- ADTRR Y 63 DRNGLE: éﬂw‘ef efchgmﬁ 6 to
3) to give the title conmpound as yelTow sol1d. Yield:

[N%Fﬂ+ 28379. 40 11-1-NVR (CDC13, 6): 2.18 (dd, 1 H), 2 45 (dd 1FD 2.51

(s, 3H : 3.98
(21 3 gy g 0 s g Bo by sl P By 210,
7.21-7. Bat ysmg Q_onk@ounts?d&}ﬁnﬁtcb,d of }Q)ompomﬁ@.%a B)ftamhle @suhd work-up, the crude product
3-(3-Fluyora n ) ( Q- r xa 7-di azasp
o 4}k RORQY by S np BRI RSOy B Ry
1- oxa- 2 Pevdeaz Edpr + 6tQAke gradieiadton?9erfeto 6(: @oynpkdmgdheqtﬁlh:)comﬁbmldt itle corrpound
was pregg &qst Ilomﬁng the procedure reported for the conpound of Exanple
3, but | g Conpound 3c with Conmpound 28b and 2- brono- 6- net hyl pyri di ne
with 1- ma&qme+ﬂ FQdabenzene. After the usual work-up, the crude was
purified by automated flash chromat ography (SP1() TM - Bi ot age; gradi ent
Petrol eum Ether - EtOAc from1l: 0 to 60: 40) affording the title product as
col our | 858-CHIdropheXiiedidny 1}-3-(BoNGirboWhHL dxa=, Bz BPiro[4.3]oct-2-ene
3-(3-FIuorophen¥l-ethynyl)-l-oxa-Z,?-diazaspirol4.31oct-2-ene ( Conpound
40b) THecmpoundZ¢dnpound was synt hesi zed fol | owing the nethod reported for
Conmpoundrp} qmebé&np%ulkzﬁwa; EPEdeﬁdQ@MHQQhé Brostdute GpoReMTSH d@aoapduddqupni ng the
reaction in chloroform The crude brownish oily residue was used w thout
f urt her Egeippleide Aeti ushei Inchiee-3redabenzsag tssad ef Eplompg-emgthylpgridins. Afer thawH) + =
231. 24 JsaB~FdrklQp ORREMIC %Qyﬂﬁylﬁec? Gaﬁﬁﬁeﬁé’d fﬁs}p'cﬁlroﬁla%g%ﬁ}'f dyp )=y Qxa- 2,
7-di azaspiro f 4.37 oct-2-ene itle conpo pr epar ed follomnng
t he net Hidagte giedichiditrplepmibikerc M%@ﬁdmo‘%r Eﬁ%pﬁé) @Lffor@mg thepilarPdgt onmpound
lc with e crude was purified by automated fl ash
chronatgggggﬁyn?§g$? fh - Biotage; gradient Petroleum Ether - EtOAc from?9
1 to BHIS: [B)tH]o= Qﬂﬁ@9the title conpound as yellow oil. Yield: 36.9 %

3-(3-Chlorophenyl-ethynyi)-1-oxa-2, 7-diazaspiro[4.3] oct-2-ene (Compound 28d)

The title compound was synthesized following the method reported for Compound Ic, but
substituting Compound 1b with Compound 28c. The crude residue was used without further
purification in the next reaction step.

MS: [M+H]" =247.13

3-(3-Chlorophenyl-ethynyl)-7-(6-methy[-3-nitro-2-pyridyl)-1-oxa-2, 7-diazaspiro[4. 3] oct-2-ene

The title compound was prepared following the method described for the compound of
Example 1, but replacing Compound 1c with Compound 28d. The crude was purified by
automated flash chromatography (SP1°TM — Biotage; Petroleum Ether — Dichloromethane 1 :
9) to give the title compound as a dense yellow oil. Yield: 68.5%

MS: [M+H]" =383.08



M5: [MHH + = 367.35 111-NVMR (CDCl13, 6): 2.54 (s, 3 H 3.50 (s, 2 H 4.40 -
4.57 (m 5 H 6.66 (d, J=8.31 Hz, 1 H 7.11 -7.18 (m 1 H 7.25 (d, J=9.54
Hz, 1 H wo2b12/004408 (m 2 H) 8.19 (d, J=8.31 Hz, 1 H). BExampk@3/04k9¢ 0 43
3- (3 Chl or ophenyl - et hyny1) - 8- ( 2- pyrlg%[nethylene)-l-oxa-2-azaspiro[4.5]dec-
2-ene and
3-(3-Chl orophenyl - et hyny1) - 8- hydr oxy- 8- (2- pyri dyl net hyl ) - 1- oxa- 2- azaspi rol4
. 51dec- 2gear: |(EOPES 5): ésc’méi 33)), 3.49 802 Hh01. 8 RUFPRNRI 194 20f), 449 gd J=11.00
trlpheny1(2 pyrldylhethy ) phosphoni um chloride (81.1 ng, mmol ) stirred
at - 20@zundiere.@nldy.drsausH il tH)ogeh (tat=soidpie i &), 7m2@.B%dﬂlﬁaﬁfaddﬂd&dropmﬁse
Iithiungis-h;'qﬁg 1I ilﬁianide (IMsol. in THF, 0.415 m, 0.415 mol).
After 3 )h§ ’é )of t he conpound of Exanple 32 (50 ng, 0.173 nmol)
in 0.92 m of anhydrous THF was added and the reaction m xture was stirred

at -20C.for 1 hour. and at r.t.. Then the reaction was heated at 65C for 2h,
cool ed §¥L¥Higiiﬁ¥iéﬁenched mnth NH4Cl aqueous saturated solution, extracted
Wit h Et Q4%endéthaf1-9Y6mcHRIB w2y ph@i el -axilo-exapiel] b peddco-eicyingss. The crude

was purlfled b autonated flash chronatography (SPl )TM-— Bi ot age; gradi ent
: rethynyl- gy et jtfo-2 AT ¥y of the

208218

- Mty ! ) L. 110% SONLPh 2 N,
(6m421 H?Io azso:ﬁi'tlog |_0|)4‘q ﬁd@mﬂerf"&)me . 361%(19’mr}161? aK@ et'ﬁléxytﬂmgﬁl}élsﬁ?ang 3. 35 Qf, 1(4”1 4( 51) ,
J=7. 58 Hiznol)l 87 3151 70f45C@h1 llzldH) stlrrnEga ebr °G, way faylded7. @@eﬁlmsﬂgl 1 H,

5 ES'%ﬂﬂ&i%n%@%h%éﬁ%" o6 od m o) "4 oy PR L o) (.
2 H, 2u98ethgsilyloxipytylj-sige(d, 1J Mﬁﬂ®26tl-@ J(lurhﬁl of 70128017 . s mfstry, 1993) 57.7. 31 (d,
J=7.58 2211-2213) dissolved in in 23 ml of CCly. After stirring at 0-5°C for 6h and overnight resting

at 0°C, the reaction mixture was washed with water, dried on Na,SO,, filtered and the solvent

was evaporated to dryness in vacuo. The residual 6.5 g of colourless oil was purified by

automated flash chromatography (SP1°TM — Biotage; Petroleum Ether — EtOAc gradient from

99:1 to 85:15) to give 3.2 g of the title compound as colourless oil. Yield: 100%.

MS: [M+H]" = 268.62

4-Ox0-9-(t.butoxycarbonyl)-1-oxa-9-azaspiro/5.5 Jundecane (Compound 29b)

To a solution of Compound 29a (1.6 g, 5.99 mmol) in a mixture of dioxane — water (32.9 ml
and 11 ml respectively) under stirring at r.t.was added a 4% sol. of osmium tetroxide in water
(0.762 ul, 0.125 mmol). After 2h, was added portionwise milled sodium metaperiodate (2.56 g,
12 mmol) affording a suspension that tended to become clear gray from brownish. After 4h
H,O was added, extracting with EtOAc, washing with H,O, drying over Na,SO,, evaporating
the solvent to dryness. The residual tawny semi-solid was purified by automated flash
chromatography (SP1°TM — Biotage; Petroleum Ether — EtOAc 7 : 3) to give 0.96 g of the
title compound as a grey solid. Yield: 59.5 %

MS: [M+H]" =270.33

4-Hydroxy-4-PhenylethynyIl-9-(t.butoxycarbonyvl)-1-oxa-9-azaspiro[5.5]undecane
(Compound 29c)




Hz, 1 H), 7.35-7.44 (m 2 H), 7.51 (s, 1 H, 7.62-7.74 (m 1 H), 8.52 (d,
J=4.65 Hz, 1 H) Exanple 43 MS: [MrH + = 381.18 11-1-NMR (CDC13, 6):
1.37-1. 49W0rp12200k0p 1. 62-1.72 (m 2 H, 1.82 (d, J=13. 4BCHEP2® 1/169@. 23
(td, J=12.35, 3.67 Hz, 2 H) 2.93 (5,42 H) 2.96 (s, 2 H, 7.16 (d, J=7.82
Hz, 1 H), 7.20-7.26 (m 1 H), 7.32 (&) J=7.82 Hz, 1 H), 7.35-7.43 (m 2 H),
7.51 (s, 1 H), 7.69 (t, J758Hz 1 H., 854 (d, J=4.65 Hz, 1 H). -61-
Exanpl e Tﬁé titl3 cofp &HM' \@a{sn}f_Er'pﬁ dlfoﬁoxilf%gttﬁé B%dhod %@t@& 2B For Compound 26a

[4.2.4. ]tetradec - ene he

title Conpound was synthesized usi ng\f the sane

met hod gextiipeehyloloxohpsuhazasprah ) de%amﬁé C@Ih‘?ﬁd%iﬁd"l@@mmglﬂ%%\%
1-(t. bukwﬁﬁrmpﬁﬁlhe%ﬂ% Me% RtiR&l (f@uﬂﬁnat&f b&h cm‘ﬁlat{%%? @*FMUP, the

title product was purif automat ed RP chromat ograph era() T™M -
Bi ot age; Bjptagi: é?nitrolbluﬁﬁéxer Nﬁﬂ@i@@ﬁradle%m th10athte give 0.94 G-+ ltlewommun 4.9 %
IVB:[MF (CDC13 6): 1.64-1.73 (m 2 H), 1.82-1.90 (m 2
H), Fﬂ%grfﬁg(?%%h&{gsw?g 2 H, 3.92-4.04 (m 4 H), 7.33-7.43 (m 3
H) , 7 5MS:dMIH7=872.24) . Exanpl e 45 3 -Phenyl et hynyl- 8- oxo- 1

- oxa- 2- azaspi rol4. 51dec- 2- ene

4-Phenvlethynvl-1-oxa-9-azaspiro[5.5]undec-3-ene_and

4-Phenvlethynvl-1-oxa-9-azaspiro[5.5]undec-4-ene (Compounds 29d)

The title compounds was prepared following the method reported here for Compound 26c,
substituting Compound 26b with Compound 29c. After the usual work-up, the residual oil was
purified by automated flash chromatography (SP1°TM — Biotage; Petroleum Ether — EtOAc
gradient 9: 1 to 8:2) to give 0.49 g (33.6%) of the title compounds as a brownish oil, used in the
next step without separation.

MS: [M+H]" =254.17

4-Phenylethynyi-9-(6-methyl-3-nitro-2-pyridvl)-1-oxa-9-azaspiro/ 5.5 ] undec-4-ene and

4-Phenylethynyl-9-(6-methyl-3-nitro-2-pyridyl)-1-oxa-9-azaspirof5. 5] undec-3-ene

The title compounds were prepared following the method described for the compound of
Example 1, replacing Compound Ic with Compounds 29d. The crude was purified by
automated flash chromatography (SP1¥TM — Biotage; gradient Petroleum Ether — CH,Cl, from
4 :6t0o3:7)to give 5 mg of the compound of Example 29 and 1 mg of the compound of
Example 30.

Example 29
MS: [M+H]" =390.29

'H-NMR: (CDCI3 6): 1.73-1.90 (m, 4 H), 2.32-2.39 (m, 2 H), 2.47 (s, 3 H), 3.38-3.50 (m, 2
H), 3.60-3.72 (m, 2 H), 3.87 (t, J=5.38 Hz, 2 H), 6.07 (s, | H), 6.57 (d, J=8.31 Hz, 1 H), 7.30-
7.37 (m, 3 H), 7.42-7.50 (m, 2 H), 8.08 (d, /=8.07 Hz, 1 H).

Example 30
MS: [M+H]" =390.16



The title conmpound was synt hesi zed using the nmethod described for the
conpound of Exanple 32, but starting fromthe conpound of Exanple 44

i nst ead obotzhe/mempound of Exanple 31. The crude was purcirrdoitbypeswae omat ed
flash chromat ography (SP1() TM - Biotage; Petroleum Ether - EtOAc 8 : 2) to
give the title product as white solid. Yield: 80% Ms: [MH + = 254.2
1HNWR (CDC1l3, 6): 2.00-2.10 (m 2 H, 2.29-2.44 (m 4 H), 2.78-2.90 (m 2
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1.71-1.89 (m 2 H), 2.05-2.22 (m 2 H, 2.31-2.41 (m 1 H, 2.44-2.58 (m 1

H, 258:x2m&3(1m 1 H), 2.97 (s, 2 H, 2.97-3.05 (m1 H), 7.34-7.46 (m 3
H, 7.54 . . 62 Exanpl e 4l 3 - Phenyl et hynyl- 8- (2-o0x0-3
-t et r ahyd 297 P LAl IfeL-UiCane " To a sol ution

of the corrpound of Exarrpl e 46 (50 ng 0. 186 mml) in THF ( 5 mM) was added

sodi um hydride (60% oil dispersion 81 rrg 0.195 mmol ) and the m xture
was st i Briéehudenerl {-diogespirpfd.5] m&@ﬂm@&om gama- but yr ol act one (17.2

ul, 0.18¢. gyo Icamﬂtfﬁﬁd add El@p?f@&j SR ilERE Heﬁl'ad 'i@p?é)}téﬁ 900‘0@%0?@6 oGkl evenni ght

quenched W th extracted with . The conbi ned organic |ayers
wer e waghiag lgem- bbrtirln@the(hdylﬂm @vmefal@téﬂ ltltblum gifeeaTying Qe ctho reastief f ord a

crude, Iy % phY, ™ -

B ot age  6F ad ot B T ar B A e AT RS  EIaH 5 o4 e

[ MEH] + ox@BBriding] -AftelMRe  (<QBICIRrk-8) : thd . rzgdde. 8&s (pgrifRdHpy @@iddBte@, Zashim 2

H. 2. 3(81-11%h’1%f10g£ag}1y aH(l_lj}z’on@H\ﬂl—_ gio?a%e; Petroleum Ether — EtOAc 95 : 5) to give the title
compound as fluid clourless oil. Yield: 99.3 %.

MS: [M+H]" = 155.13

3-Trimethyisilylethynyl-1,9, 12-trioxa-2-azadispiro[4.2.4.2] tetradec-2-ene
(Compound 31b)

The title compound was synthesized using the method reported here for Compound 3c, but
using Compound 31a in place of Compound 3a. After the usual work-up the residue was
purified by automated flash chromatography (Horizon®TM — Biotage; gradient Petroleum
Ether — EtOAc from 98 : 2 to 9 : 1) to give the title compound.

3-(3-Chlorophenyl-ethynyi)-1,9,12-trioxa-2-azadispirof4.2.4.2 ] tetradec-2-ene

The title compound was prepared following the method reported above for the compound of
Example 3, but replacing 2-bromo-6-methylpyridine with 1-chloro-3-iodobenzene. After the
usual work-up, the residue was purified by automated flash chromatography (Horizon®TM —
Biotage; Petroleum Ether — EtOAc 85 : 15) to give the title compound as a grey solid.

Yield: 80.1%.

Alternative procedure:

1-Chloro-3-(3,3-diethoxyprop-1-ynvl)-benzene (compound 31c)




(m 4 H, 2.95-3.05 (m 3 H, 4.27-4.37 (m1 H, 4.43-4.53 (m 1 H),
4.80-4.94 (m 1 H, 7.34- 7.45 (m 3 H, 7.50-7.60 (m 2 H). Exanple 48

3- 1( 6- MetWp2o2/qoy400dy 1) - et hynyll- 8- cyano- 8- ( 2- pyri dyl) - PCox2@Hagm®spi r 014. 5
ldec- 2- ene 4- Met hyl ene-1-cvano- 1- (2-pyri dvl)-cycl ohexane (Conpound 48a)

The title conpound was prepared fol |l oW ng the nethod described for the
compound of Exanple 2a, but replacing
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3-[(6-Methyl -2-pyridyl)-ethynyli-8-cyano-8-(2-pyridyl)-1-oxa-2-azaspiro[4.5
] dec-2-ene The title conpound was prepared follow ng the nethod descri bed
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1, 9, 123ifle pempaupd ayyelipwpirovwaish @il, ascplyp ﬁleﬁ’ﬁﬂééepﬂl@ﬁ@t further purlﬁcatlon
MS: [M+H] =165.35

3-(3-Chlorophenvl)-prop-2-vnal oxime(Compound 31e)

The title compound was prepared following the method above described for Compound 1a,
using Compound 31d instead of phenylpropargylaldehyde. The pale brown residue was used in
the next step without further purification. Yield: 96.4%.

MS: [M+H]" = 180.16

3-(3-Chlorophenyl)-N-hyvdroxy-prop-2-vuimidovl chloride (Compound 31f)

The title compound was prepared following the method herein described for Compound 3b,
using Compound 31le instead of 3-trimethylsilylprop-2-ynal oxime. The pale brown residue

was used in the next step without further purification. Yield: 96.4%.

3-(3-Chlorophenyi-ethvnyvi)-1,9,12-trioxa-2-azadispiro[4.2.4.2 ] tetradec-2-ene

The title compound was prepared following the procedure described for Compound 3c, using
Compound 31f instead of Compound 3b and Compound 31a instead of Compound 3a. After
the usual work-up, the residue was purified by automated flash chromatography (Horizon®TM
— Biotage; gradient Petroleum Ether — Acetone from 95 : 5 to 9 : 1) to give the title compound
as a grey solid. Yield: 64.8 %



The title conmpound was prepared follow ng the nethod described for the
conpound of Exanple 3, but using Conpound 3 |Ib in place of Conpound 3c and
2- br ono- 5wol20woopioni di ne in pl ace of 2-brono-6-net hyl pyPcaiEreo11/hbsoer ude
was purified by automated flash chr ongt ogr aphy (SP1()TM - Biotage; gradient
Petrol eum ether - EtOAc from65 : 35To 4 : 6) to give the title conpound
as yellow solid. Yield: 30.2 % Ms: [MtH + = 317. 13 1H NVR (CDCl3, 6):
15817\§s(m+}g151)3321488(dd J1382 2.32 Hz, 2 H), 1.95-2.09 (m 4 H),
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descri ber. for the conpound of Exanple 3, but using Conpound 3 |Ib in place
of Conpound 3c. The crude was purified by automated flash chromat ography
(SPI (r)T™M - Biotage; gradient PetroleumEther - EtOAc from65 : 35 to 4: 6)
to gi Veﬂxbﬁ fei$l e conpound as yellow solid. Yield: 47.1 % MS: [MtH + =
313.08 41H—NI\/R (CDClB 6)163172(m2H) 1.80-1.91 (m 2 H),
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MS: [M+|g]vetl:fthm@l@mmd-aNMRrey(somt:ﬂSqld:@;S %.62-1.75 (m 2 H, 1.88 (dd,

J=13. 69 @ #BhZ- o b} 1.95-2.13 (m 4
'H-NMR: (CDCI3, 8): 1.99-2.10 (m, 2 H), 2.28-2.44 (m, 4 H), 2.78-2.90 (m, 2 H), 3.03 (s, 2

H), 7.33 (t, J=7.60 Hz, 1 H), 7.38-7.46 (m, 2 H), 7.53 (s, 1 H).

Example 33
3-(3-Chlorophenyl-ethynyl)-8-methylene-1-oxa-2-azaspiro[4.5]dec-2-ene

The title compound was synthesized using the same methodology described for Compound
31a, but starting from the compound of Example 32 instead of 1,4-dioxaspiro[4.5]decan-8-one.
After the usual work-up, the residue was purified by automated flash chromatography
(Horizon®TM — Biotage;gradient Petroleum Ether — Acetone EtOAc from 95 : 5t0 9 : 1) to
give the title compound as a grey solid. Yield: 67.3 %

MS: [M+H]" =286.14

"H-NMR: (CDCl3 6): 1.64-1.78 (m, 2 H) 1.93-2.06 (m, 2 H), 2.16-2.25 (m, 2 H), 2.50 (ddd,
J=13.75,9.60, 4.52 Hz, 2 H), 2.93 (s, 2 H), 4.74 (s, 2 H), 7.29-7.34 (m, 1 H), 7.35-7.43 (m, 2
H), 7.47-7.57 (m, 1 H).

Example 34
3-(3-Chlorophenyl-ethynyl)-8-methoxyimino-1-oxa-2-azaspiro[4.5]dec-2-ene

A mixture of the compound of Example 31 (80 mg, 0.28 mmol), O-methyl hydroxylamine
hydrochloride (30.2 g, 0.361 mmol), MeOH (12 ml) and triethylamine (58 pl, 0.42 mmol) was



H, 2.94 (s, 2 H, 3.88-4.06 (m 4 H, 6.99 (dd, J=8.31, 2.69 Hz, 1 H),
7.45 (dd, J=7.46, 2.08 Hz, 1 H), 7.82 (q, J=7.91 Hz, 1 H. Exanple 52 3
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Example 35
3-[(6-Methyl-2-pyridy])-ethynyl]-7-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2.7-diazaspiro[4.4]non-

2-ene

3-[(6-methy[-2-pyridvl)-ethynyl]-7-(t.butoxycarbonyi)-1-oxa-2, 7-diazaspiro[4.4]non-2-ene
(Compound 35a)

The title compound was prepared following the procedure reported for the compound of

Example 3, but replacing Compound 3¢ with Compound 27b. After the usual work-up, the
crude was purified by automated flash chromatography (SPI®TM — Biotage; gradient
Petroleum Ether - EtOAc from 75 : 25 to 40 : 60) affording the title product as colourless oil .
Yield: 66.2 %.

MS: [M+H]" = 342.51

3-[(6-methy[-2-pyridvl)-ethynyl]-1-oxa-2,7-diazaspirof4.4] non-2-ene (Compound 35b)

The title compound was synthesized following the method reported for the Compound 1c, but
substituting Compound 35a for Compound 1b and running the reaction in chloroform. The
crude brownish oily residue was used without further purification in the next step.

Yield: 94.5 %.

MS: [M+H]" =242.33



, 3.93-4.05 (m 4 H, 7.58 (t, J=8.07 Hz, 1 H, 7.83 (d, J=7.58 Hz, 1 H),
8.26 (dd, J=8.31, 1.22 Hz, 1 H, 8.38 (s, 1 H. Exanple 54 3

- [ (2- Met hyD-2012800440hi azol - 4-yl) -et hynyl] -1 ,9, 12-tri oxaPeTaradil®pico®
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: 4 to 8=ene5) to give the title conmpound as yellow solid. Yield: 60.6% NS
5 M;_";] ;7 Thg’ ]tglengn%uﬁ% VR prédjgmlﬁwllo@)ng the 6t§et1]r0d7 fedcbed? ch) the Jcoﬁlgoﬁrféldof

3. 91- 4. GBarpple 14reia{)acmg0a@pwd mmc(@mm@ S colcois ROk avgomah@i met hod

describ (G} ; d t eaed

of Conp;k%nbp%(l:att&}fﬁ%ﬁgg?ﬂ ﬁlg%e ap n%lfl(?g?év[ a og[edr):ill\%zril'tq?\r;rg%“il ?é)%&ggrr’}%%rs]ds of

Exanpl esitls3ompo@@ apsel®vssohtlhesldséts “Puri fi cati on was ef fected by automat ed

flash CIM%’W Qgr a@l?%: £SP1()TM - Biotage). The followi ng Table 1 descri bes
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Reagent NB3 45 (d, 1H) 3.63 (t, 1 H), 3.79 (d, 1H), 3.97 (m, 1H), 6.59 (d, 1H), 7.22 (d, 1H), 7.41 (d,

1H), 7.65 (t, 1H), 8.05 (d, 1H).

H)

Example 36
3-Phenylethynyl-7-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2.7-diazaspiro[4.4non-2-ene

3-Phenvlethynyl-7-(t.butoxycarbonyl)-1-oxa-2, 7-diazaspirof4.4] non-2-ene (Compound 36a)

The title compound was prepared following the procedure reported for the compound of
Example 3, but replacing Compound 3¢ with Compound 27b and 2-bromo-6-methylpyridine
with iodobenzene. After the usual work-up, the crude was purified by automated flash
chromatography (SP1¥TM — Biotage; gradient Petroleum Ether - EtOAc from 95 : 5 to 60 : 40)
affording the title product as colourless oil . Yield: 40.9%.

MS: [M+H]" = 327.35

3-Phenvlethynvl-1-oxa-2, 7-diazaspiro[4.4]non-2-ene (Compound 36b)

The title compound was synthesized following the method reported for the Compound Ic,
substituting Compound 36a for Compound 1b and running the reaction in chloroform. The
crude brownish oily residue was used without further purification in the next reaction step.
Yield: 91.3 %.

MS: [M+H]" =227.33

3-Phenvlethynyl-7-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2, 7-diazaspiro[4.4] non-2-ene

The title compound was prepared following the method described for the compound of

Example 1, but replacing Compound 1c with Compound 36b. The crude was purified by



1H NWR CDC13(8), 55 ¢ .- ----N, 111111 3- i Odonet hoxyben zene 328. 15
1.64- 1.73 (m 2 H, 1.88 (d, J=13.20 Hz, 2 H), 1.96- 2.10 (m 4 H), 2.94
(s, 2 H) ,wB.282/0084003 H), 3.94 - 4.04 (m 4 H), 6.93 -6. 20T(EPR011/069690 7. 05
(s, 1 H, 7.13 (d, 7.58 Hz, 1 H, 7._25%_-7.32 (m 1 H 56

automated chromatography (SP1°TM — Biotage; gradient Petroleum Ether - EtOAc from 95 : 5
1070 : 30) to give the title compound as yellow solid. Yield: 26.3%.

MS: [M+H]" = 363.44

'"H-NMR: (CDCl3 6)..2.12-2.23 (m, 1 H), 2.39-2.53 (m, 1 H), 2.49 (s, 3 H), 3.18-3.32 (m, 2
H), 3.40 (d, 1H), 3.65 (dd, 1H),3.78 (d, 1 H), 3.96 (m, 1 H), 6.59 (d, 1 H), 7.34-7.46 (m, 3
H), 7.54 (dd, 2 H), 8.05 (d, 1 H).

Example 37
3-(3-Fluorophenyl-ethyny])-7-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2.7-diazaspiro[4.4non-2-ene

3-(3-Fluorophenyl-ethynyl)-7-(t.butoxycarbonyvi)-1-oxa-2, 7-diazaspiro/ 4.4 non-2-ene
(Compound 37a)

The title compound was prepared following the procedure reported for the compound of

Example 3, but replacing Compound 27b with Compound 3¢ and 2-bromo-6-methylpyridine
with 1-fluoro-3-iodobenzene. After the usual work-up, the crude was purified by automated
flash chromatography (SP1TM — Biotage; gradient Petroleum Ether - EtOAc from 95 : 5 to 60
: 40) affording the title product as colourless oil. Yield: 46.9%.

MS: [M+H]" = 345.40

3-(3-Fluorophenyl-ethynyl)-1-oxa-2,7-diazaspiro/4.4] non-2-ene (Compound 37b)

The title compound was synthesized following the method reported for the Compound 1c, but
substituting Compound 1b with Compound 37a and running the reaction in chloroform. The
crude brownish oily residue was used without further purification in the next reaction step.
Yield: 91.8 %.

MS: [M+H]" =245.36

3-(3-Fluorophenyl-ethynyl)-7-(6-methyl-3-nitro-2-pyridyvl)-1-oxa-2, 7-diazaspiro[4.4] non-2-ene

The title compound was prepared following the method described for the compound of
Example 1, but replacing Compound 1c with Compound 37b. The crude was purified by
automated RP chromatography (SP1®TM — Biotage; gradient MeCN — ammonium carbonate
buffer from 4: 6 to 7 : 3) to give the title compound as yellow solid. Yield: 74.9 %.

MS: [M+H]" =381.54
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'H-NMR: (CDCI3 6): 2.13-2.25 (m, 1 H), 2.45 (dd, 1 H), 2.52 (s, 3 H), 3.18-3.33 (m, 2 H),
3.41(d, 1 H), 3.64-3.73 (m, 1 H), 3.81 (d, 1H), 3.98 (¢, 1H), 6.61 (d, 1H), 7.10-7.17 (m, 1H)
7.21-7.27 (m, 1 H), 7.30-7.40 (m, 2 H), 8.07 (d, 1H).

Example 38
3-Phenylethynyl-7-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2.7-diazaspiro[4.3 Joct-2-ene

3-Phenylethynyl-7-(t.butoxycarbonyvl)-1-oxa-2, 7-diazaspiro[4.3] oct-2-ene (Compound 38a)

The title compound was prepared following the procedure reported for the compound of
Example 3, but replacing Compound 3¢ with Compound 28b and 2-bromo-6-methylpyridine
with 1-iodobenzene. After the usual work-up, the crude was purified by automated flash
chromatography (SP1¥TM — Biotage; gradient Petroleum Ether - EtOAc from 8 : 2 to 65 : 35)
affording the title product as colourless oil . Yield: 28.7%.

MS: [M+H]" =313.36

3-Phenvlethynyl-1-oxa-2, 7-diazaspiro[4.3] oct-2-ene (Compound 38b)

The title compound was synthesized following the method reported for Compound Ic, but
substituting Compound 1b with Compound 38a and running the reaction in chloroform. The
crude brownish oily residue was used without further purification in the next reaction step.
Yield: 100 %.

MS: [M+H] =213.25

3-Phenylethynyl-7-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2, 7-diazaspiro[4.3] oct-2-ene

The title compound was prepared following the method described for the compound of
Example 1, replacing Compound 1¢ with Compound 37b. The crude was purified by automated
flash chromatography (SP1¥TM — Biotage; gradient Petroleum Ether - EtOAc from 1 : 0to 7
3) to give the title compound as yellow oil. Yield: 20.9 %.

MS: [M+H]" = 349.36

'"H-NMR: (CDCI3 6):2.50 (s, 3 H), 3.49 (s, 2 H), 4.38 (d, /=10.76 Hz, 2 H), 4.49 (d, J=11.00
Hz, 2 H), 6.64 (d, /=8.31 Hz, 1 H), 7.34 - 7.48 (m, 3 H), 7.55 (d, J/=6.60 Hz, 2 H), 8.17 (d,
J=8.31 Hz, 1 H).
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Hz, 1 H)Example 39
3-(3-Hydroxyphenyl-ethynyl)-7-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2.7-diazaspiro[4.4non-2-

€nc

3-(3-Hydroxyphenyl-ethynyl)-7-(t.butoxycarbonyl)-1-oxa-2, 7-diazaspiro[4.4] non-2-ene
(Compound 39a)

The title compound was prepared following the procedure reported for the compound of

Example 3, but replacing Compound 27b with Compound 3¢ and 2-bromo-6-methylpyridine
with 3-iodophenol. After the usual work-up, the crude was purified by automated flash
chromatography (SP1¥TM — Biotage; gradient Petroleum Ether - EtOAc from 95 : 5 to 60 : 40)
affording the title product as colourless oil . Yield: 31.4%.

MS: [M+H]" = 343.51

3-(3-Hydroxyphenyl-ethynyl)-1-oxa-2, 7-diazaspirof4.4] non-2-ene (Compound 39b)

The title compound was synthesized following the method reported for the Compound 1c, but
substituting Compound 1b with Compound 39a and running the reaction in chloroform. The
crude brownish oily residue was used without further purification in the next reaction step.
Yield: 84.8 %.

MS: [M+H]" =243.28

3-(3-Hydroxyphenyl-ethynyl)-7-(6-methyi-3-nitro-2-pyridvl)-1-oxa-2, 7-diazaspiro[4.4] non-2-

ene
The title compound was prepared following the method described for the compound of
Example 1, but replacing Compound 1c with Compound 39b. The crude was purified by
automated RP chromatography (SP1®TM — Biotage; gradient MeCN — ammonium carbonate
buffer from 4 : 6 to 7 : 3) to give the title compound as yellow solid. Yield: 42.6 %.

MS: [M+H]" =379.40

'"H-NMR: (CDCI3, 9):2.18 (dd, 1 H), 2.45 (dd, 1H), 2.51 (s, 3H), 3.17-3.33 (m, 2 H), 3.40 (d,
1H), 3.67 (t, 1H), 3.80 (d, 1H), 3.98 (t, 1H), 6.60 (d, 1H), 6.87-6.95 (m, 1H), 6.97-7.03 (m, 1
H), 7.12(d, 1H), 7.21-7.31 (m, 1 H), 8.06 (d, 1H).
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Example 40
3-(3-Fluorophenyl-ethynyl)-7-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2.7-diazaspiro[4.3Joct-2-ene

3-(3-Fluorophenyl-ethynyl)-7-(t.butoxycarbonyl)-1-oxa-2, 7-diazaspiro[4.3 ] oct-2-ene
(Compound 40a)

The title compound was prepared following the procedure reported for the compound of
Example 3, but replacing Compound 3¢ with Compound 28b and 2-bromo-6-methylpyridine
with 1-fluoro-3-iodobenzene. After the usual work-up, the crude was purified by automated
flash chromatography (SP1°TM — Biotage; gradient Petroleum Ether - EtOAc from 1 : 0 to 60 :
40) affording the title product as colourless oil . Yield: 15.5%.

MS: [M+H]" =331.35

3-(3-Fluorophenyl-ethynyl)-1-oxa-2, 7-diazaspiro[4.3] oct-2-ene_(Compound 40b)

The title compound was synthesized following the method reported for Compound Ic, but
substituting Compound 1b with Compound 40a and running the reaction in chloroform. The
crude brownish oily residue was used without further purification in the next reaction step.
Yield: 33.4%.

MS: [M+H] =231.24

3-(3-Fluorophenyl-ethynyvl)-7-(6-methy{-3-nitro-2-pyridyl)-1-oxa-2, 7-diazaspiro[4.3] oct-2-ene

The title compound was prepared following the method described for the compound of
Example 1, but replacing Compound 1c with Compound 40b. The crude was purified by
automated flash chromatography (SP1¥TM — Biotage; gradient Petroleum Ether - EtOAc from
9 : 1to5:5)to give the title compound as yellow oil. Yield: 36.9 %.

MS: [M+H]" =367.35

"H-NMR: (CDCl3 9): 2.54 (s, 3 H) 3.50 (s, 2 H) 4.40 - 4.57 (m, 5 H) 6.66 (d, J/=8.31 Hz, 1 H)
7.11-7.18 (m, 1 H) 7.25 (d, /=9.54 Hz, 1 H) 7.31 - 7.42 (m, 2 H) 8.19 (d, /=8.31 Hz, 1 H).

Examples 41 to 43

3-(3-Chlorophenyl-ethynyl)-8-(2-pyridylmethylene)-1-oxa-2-azaspiro[4.5]dec-2-ene and

3-(3-Chlorophenyl-ethynyl)-8-hydroxy-8-(2-pyridylmethyl)-1-oxa-2-azaspiro[4.5]dec-2-ene

(Isomers 1 and 2)




butyl i odobenzen e 354.1
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1.34(s, 9 H), 1.63- 1.74(m 2 H), 1.81 -1.92 (m 2
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J=7.95

To a suspension of triphenyl(2-pyridylmethyl)phosphonium chloride (81.1 mg, 0.19 mmol)
stirred at - 20°C under anhydrous nitrogen atmosphere, in 2.5 ml was added dropwise lithium-
bis-trimethylsilylamide (IM sol. in THF, 0.415 ml, 0.415 mmol). After 30 min, a solution of
the compound of Example 32 (50 mg, 0.173 mmol) in 0.92 ml of anhydrous THF was added
and the reaction mixture was stirred at -20°C for 1 hour and at r.t.. Then the reaction was
heated at 65°C for 2h, cooled to r.t and quenched with NH4Cl aqueous saturated solution,
extracted with EtOAc, dried over sodium sulphate and evaporated to dryness. The crude was
purified by automated flash chromatography (SP1°TM — Biotage; gradient Petroleum Ether -
EtOAc from 7 : 3 to 3 :7) to give 24.5 mg of the compound of Example 41 (24.5 %) plus 6.1
mg of the compound of Example 42 and 3.3 mg of the compound of Example 43.

Example 41
MS: [M+H]" =363.27

'H-NMR: (CDCI3, d): 1.72-1.91 (m, 2 H), 1.98-2.08 (m, 1 H),. 2.08-2.18 (m, 1 H), 2.31-2.43

(m, 1 H), 2.71 (t, J=9.78 Hz, 1 H), 2.81-3.06 (m, 4 H), 6.42 (br. s., 1 H), 7.14 (br. s., 1 H), 7.21
(d, /=7.58 Hz, 1 H), 7.32 (d, J/=7.58 Hz, 1 H), 7.35-7.45 (m, 2 H), 7.53 (br. s., 1 H), 7.68 (br.s.,
1 H), 8.61 (br. s., 1 H).

Example 42
MS: [M+H]" =381.18

'H-NMR: (CDCI3, ): 1.56 (d, J=12.72 Hz, 2 H), 1.76-1.90 (m, 4 H), 1.95-2.11 (m, 2 H), 2.90
(s, 2 H), 2.96 (s, 2 H), 7.16 (d, /=7.82 Hz, 1 H), 7.18-7.25 (m, 1 H), 7.31 (d, J/=7.58
Hz, 1 H), 7.35-7.44 (m, 2 H), 7.51 (s, 1 H), 7.62-7.74 (m, 1 H), 8.52 (d, J=4.65 Hz, 1 H)

Example 43
MS: [M+H]" =381.18

'H-NMR: (CDCI3, 8): 1.37-1.49 (m, 2 H), 1.62-1.72 (m, 2 H), 1.82 (d, J=13.45 Hz, 2 H), 2.23
(td, J=12.35, 3.67 Hz, 2 H), 2.93 (s, 2 H), 2.96 (s, 2 H), 7.16 (d, /=7.82 Hz, 1 H), 7.20-7.26
(m, 1 H), 7.32 (d, J=7.82 Hz, 1 H), 7.35-7.43 (m, 2 H), 7.51 (s, 1 H), 7.69 (t, J=7.58 Hz, 1 H).,
8.54 (d, J=4.65 Hz, 1 H).
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Example 44
3-Phenylethynyl-1.9.12-trioxa-2-azadispiro[4.2.4.2]tetradec-2-ene

The title compound was synthesized using the same method described for Compound 1b but
using Compound 31a instead of 1-(t.butoxycarbonyl)-4-methylene-piperidine. After the ususal
work-up, the title product was purified by automated RP chromatography (Isolera®TM —
Biotage; gradient buffer NH4sHCO3 - MeCN from 40-60 a 20-80. Yield: 44.9 %.

MS: [M+H]" =298.2

'"H-NMR: (CDCI3 9): 1.64-1.73 (m, 2 H), 1.82-1.90 (m, 2 H), 1.96-2.10 (m, 4 H), 2.94 (s, 2
H), 3.92-4.04 (m, 4 H), 7.33-7.43 (m, 3 H), 7.53 (d, J/=7.8, 2H).

Example 45
3-Phenylethynyl-8-0x0-1-oxa-2-azaspiro[4.5]dec-2-ene

The title compound was synthesized using the method described for the compound of Example
32, but starting from the compound of Example 44 instead of the compound of Example 31.
The crude was purified by automated flash chromatography (SP1®TM — Biotage; Petroleum
Ether - EtOAc 8 : 2) to give the title product as white solid. Yield: 80%.

MS: [M+H]" =254.2

"H-NMR: (CDCl3, 6): 2.00-2.10 (m, 2 H), 2.29-2.44 (m, 4 H), 2.78-2.90 (m, 2 H), 3.05 (s, 2
H), 7.35-7.47 (m, 3 H), 7.55 (d, /=6.36 Hz, 2 H).

Example 46

3-Phenylethynyl-8-hydroxyimino-1-oxa-2-azaspiro[4.5]dec-2-ene

The title product was prepared according to the method described above for the preparation of
Compound la, but using the compound of Example 45 instead of phenylpropargylaldehyde.
The crude was purified by automated flash chromatography (SP1°TM — Biotage; Petroleum
Ether - EtOAc 6 : 4) to give the title product. Yield: 80%.

MS: [M+H]" =269.2

'"H-NMR: (CDCI3 9): 1.71-1.89 (m, 2 H), 2.05-2.22 (m, 2 H), 2.31-2.41 (m, 1 H), 2.44-2.58
(m, 1 H), 2.58-2.69 (m, 1 H), 2.97 (s, 2 H), 2.97-3.05 (m,1 H), 7.34-7.46 (m, 3 H), 7.54 (d,
J=7.09 Hz, 2 H).
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Example 47
3-Phenylethynyl-8-(2-0x0-3-tetrahydrofuranyloxy-imino)-1-oxa-2-azaspiro[4.5]dec-2-ene

To a solution of the compound of Example 46 (50 mg, 0.186 mmol) in THF ( 5 ml) was added
sodium hydride (60% oil dispersion, 7.81 mg, 0.195 mmol) and the mixturc was stirred at r.t.
for 1h. Afterwards, 2-bromo-gamma-butyrolactone (17.2 ul, 0.186 mmol) was added and the
reaction mixture was stirred overnight quenched with water, and extracted with EtOAc. The
combined organic layers were washed with brine and then evaporated to dryness in vacuo to
afford a crude, which was purified by automated RP chromatography (Isolera®TM — Biotage;
gradient buffer NHsHCO; - MeCN from 40-60 a 30-70. Yield: 32 %

MS: [M+H]" =353.2

'"H-NMR: (CDCI3 9): 1.73-1.88 (m, 2 H), 2.05-2.22 (m, 2 H), 2.30-2.41 (m, 1 H), 2.41-2.70
(m, 4 H), 2.95-3.05 (m, 3 H), 4.27-4.37 (m,1 H), 4.43-4.53 (m, 1 H), 4.80-4.94 (m, 1 H), 7.34-
7.45 (m, 3 H), 7.50-7.60 (m, 2 H).

Example 48
3-[(6-Methyl-2-pyridy])-ethynyl]-8-cyano-&-(2-pyridyl)-1-oxa-2-azaspiro[4.5]dec-2-ene

4-Methylene-1-cvano-1-(2-pyridvl)-cyvclohexane (Compound 48a)

The title compound was prepared following the method described for the compound of
Example 2a, but replacing 1-(3-nitro-2-pyridyl)-4-oxo-piperidine with 4-oxo-1-cyano-1-(2-
pyridyl)-cyclohexane. The crude was purified by automated flash chromatography (SP15TM —
Biotage; gradient Petroleum ether — EtOAc from 95 : 5 to 85 : 15) to give the title compound
as yellow oil. Yield: 92.8 %.

MS: [M+H]" = 199.25

3-TrimethyisilylethynyI-8-cvano-8-(2-pyridyl)-1-oxa-2-azaspiro[4.5] dec-2-ene
(Compound 48b)

The title compound was prepared following the method described for the compound of
Example 1b, but using Compound 48a in place of 1-(t.butoxycarbonyl)-4-methylene-piperidine
and replacing Compound la with Compound 3b. The crude was purified by automated flash
chromatography (SP1°TM — Biotage; gradient Petroleum ether — EtOAc from 95 : 5 to 85 : 15)
to give the title compound as yellow oil. Yield: 43.7 %.
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MS: [M+H]" = 338.34

3-[(6-Methy[-2-pyridyl)-ethynyl]-8-cvano-8-(2-pyvridyl)-1-oxa-2-azaspiro[4.5] dec-2-ene

The title compound was prepared following the method described for the compound of
Example 3, replacing Compound 3¢ with Compound 48b. The crude was purified by automated
flash chromatography (SP1°TM — Biotage; gradient Petroleum ether — EtOAc from 65 : 35 to 4
: 6) to give the title compound as yellow oil. Yield: 43.4 %.

MS: [M+H]" =357.17

"H-NMR: (CDCI3, ¢): 2.06-2.25 (m, 6 H), 2.47-2.58 (m, 2 H), 2.61 (s, 3 H), 3.03 (s, 2 H), 7.20
(d, /=7.82 Hz, 1 H), 7.25-7.32 (m, 1 H), 7.40 (d, /=7.58 Hz, 1 H), 7.57 (d, /=8.07 Hz, 1 H),
7.62 (t, J/=7.70 Hz, 1 H), 7.72-7.81 (m, 1 H), 8.66 (d, /=4.65 Hz, 1 H).

Example 49
3-[(5-Fluoro-2-pyridyD)-ethynvyl]-1.9.12-trioxa-2-azadispiro[4.2.4.2]tetradec-2-ene

The title compound was prepared following the method described for the compound of
Example 3, but using Compound 31b in place of Compound 3¢ and 2-bromo-5-fluoropyridine
in place of 2-bromo-6-methylpyridine. The crude was purified by automated flash
chromatography (SP1¥TM — Biotage; gradient Petroleum ether — EtOAc from 65 : 35 to 4 : 6)
to give the title compound as yellow solid. Yield: 30.2 %.

MS: [M+H] = 317.13

"H-NMR: (CDCI3 9): 1.58-1.78 (m, 2 H), 1.88 (dd, /=13.82, 2.32 Hz, 2 H), 1.95-2.09 (m, 4
H), 2.95 (s, 2 H), 3.92-4.04 (m, 4 H), 7.45 (td, /=8.19, 2.93 Hz, 1 H), 7.58 (dd, J=8.68,

4.52 Hz, 1 H), 8.51 (d, /=2.93 Hz, 1 H).

Example 50
3-[(6-Methyl-2-pyridy])-ethynyl]-1.9.12-trioxa-2-azadispiro[4.2.4.2 Jtetradec-2-ene

The title compound was prepared following the method described for the compound of
Example 3, but using Compound 31b in place of Compound 3c. The crude was purified by
automated flash chromatography (SP1¥TM — Biotage; gradient Petroleum Ether — EtOAc from
65 : 3510 4: 6) to give the title compound as yellow solid. Yield: 47.1 %.

MS: [M+H] = 313.08

1
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H), 2.95 (s, 2 H), 3.92-4.04 (m, 4 H), 7.19 (d, J=7.82 Hz, 1 H), 7.39 (d, J=7.58 Hz, 1 H), 7.62
(t, J=7.70 Hz, 1 H).

Example 51
3-[(6-Fluoro-2-pyridyD)-ethynvyl]-1.9.12-trioxa-2-azadispiro[4.2.4.2]tetradec-2-ene

The title compound was prepared following the method described for the compound of
Example 3, but using Compound 31b in place of Compound 3¢ and 2-bromo-6-fluoropyridine
in place of 2-bromo-6-methylpyridine. The crude was purified by automated flash
chromatography (SP1¥TM — Biotage; gradient Petroleum ether — EtOAc from 65 : 35 to 4 : 6)
to give the title compound as yellow solid. Yield: 51.1 %.

MS: [M+H]" = 317.00

'"H-NMR: (CDCI3 9): 1.62-1.75 (m, 2 H), 1.88 (dd, J=13.69, 2.45 Hz, 2 H), 1.95-2.13 (m, 4
H), 2.94 (s, 2 H), 3.88-4.06 (m, 4 H), 6.99 (dd, J=8.31, 2.69 Hz, 1 H), 7.45 (dd, J=7.46, 2.08
Hz, 1 H), 7.82 (q, J/=7.91 Hz, 1 H).

Example 52
3-[(6-Fluoro-3-pyridyD)-ethynvyl]-1.9.12-trioxa-2-azadispiro[4.2.4.2]tetradec-2-ene

The title compound was prepared following the method described for the compound of
Example 3, but using Compound 31b in place of Compound 3¢ and 5-bromo-2-fluoropyridine
in place of 2-bromo-6-methylpyridine. The crude was purified by automated flash
chromatography (SP1TM — Biotage; gradient Petroleum ether — EtOAc from 8 : 2 to 5 : 5) to
give the title compound as yellow solid. Yield: 37.2%.

MS: [M+H] = 317.00

"H-NMR: (CDCI3 9): 1.64-1.77 (m, 2 H), 1.89 (dd, J=13.94, 2.45 Hz, 2 H), 1.96-2.12 (m, 4
H), 2.94 (s, 2 H), 3.87-4.08 (m, 4 H), 6.98 (dd, /=8.44, 3.06 Hz, 1 H), 7.83-8.00 (m, 1 H), 8.41
(d, /=1.96 Hz, 1 H).

Example 53
3-(3-Nitrophenyl-ethynyl)-1.9.12-trioxa-2-azadispiro[4.2.4.2 Jtetradec-2-ene

The title compound was prepared following the method described for the compound of
Example 3, but using Compound 31b in place of Compound 3¢ and 3-bromo-nitrobenzene in

place of 2-bromo-6-methylpyridine. The crude was purified by automated flash



67

1.75 (m 2 H, 1.82 - 1.93 (m 2 H, 1.96 - 2.11 (m 4 H), 2.94 (s,
3.94 - 4.9620ry00440h), 7.52 (t, 3=7.82 =7.82 Hz, 1 H), 7PCUEPAITOEBIHz, 1
Hz, 1 H, 7.66 (d, JJ=H, 7.80 (s, 1H 68 e)-N, ,

chromatography (SP1¥TM — Biotage; gradient Petroleum ether — EtOAc from 8 : 2 to 5 : 5) to
give the title compound as yellow solid. Yield: %.

MS: [M+H] = 343.08

"H-NMR: (CDCl3 9): 1.67-1.76 (m, 2 H), 1.82-1.93 (m, 2 H), 1.96-2.11 (m, 4 H), 2.95 (s, 2
H), 3.93-4.05 (m, 4 H), 7.58 (t, /=8.07 Hz, 1 H), 7.83 (d, J=7.58 Hz, 1 H), 8.26 (dd, J=8.31,
1.22 Hz, 1 H), 8.38 (s, 1 H).

Example 54
3-[(2-Methyl-1.3-thiazol-4-yD)-ethynyl]-1,9.12-trioxa-2-azadispiro[4.2.4.2 Jtetradec-2-ene

The title compound was prepared following the method described for the compound of
Example 3, but using Compound 31b in place of Compound 3c and 4-bromo-2-methyl-1,3-
thiazole for 2-bromo-6-methylpyridine. The crude was purified by automated flash
chromatography (SP1TM — Biotage; gradient Petroleum ether — EtOAc from 6 : 4 to 5 : 5) to
give the title compound as yellow solid. Yield: 60.6%.

MS: [M+H]" =319.23

'"H-NMR: (CDCI3 9): 1.63-1.77 (m, 2 H), 1.86 (dd, J=13.57, 2.32 Hz, 2 H), 1.92-2.11 (m, 4

H), 2.75 (s, 3 H), 2.92 (s, 2 H), 3.91-4.06 (m, 4 H), 7.48 (s, 1 H).

Examples 55 to 69

Following the method described for the compound of Example 3, but using Compound 31b
insteaed of Compound 3c and using the appropriate haloderivative, the Compounds of
Examples 55 to 69 were synthesised. Purification was effected by automated flash
chromatography (SP1°TM — Biotage). The following Table 1 describes the structure and the

analytical characterization of the Compounds of Examples 55 to 69.

----- r O, - el 3 - trifluoronethylbr onobenzene 366.13 1.64 -

2 H,



-\
2.56 (m 2 H

2.93

3.03 (s,

2-bronmp-4- trifluoronethylpy ridine 324.09 2.32- 2.42(m 211),
3.09 (m 2 H,

2 H,

2.42 -

3.44 - 3.57 (m 2 H),

7.31 - 7.8620rm00d408) , 7.42 (dt, J=6.85, 1.59 Hz, 2 H), PCHEPLILI/GR0 59 Hz,
1H 6900 , -..." N
-66-
Example Structure Reagent MS: [M+H]" 1H-NMR CDCI13(8),
3 1.64-1.73 (m,2H), 1.88 (d, 7=13.20 Hz, 2 H), 1.96 -
g X 2.10 (m, 410), 2.94 (s, 2H), 3.83 (s, 31, 3.94 - 4.04 (m,
a “’d"mi’:f;"ybe“ 3815 ), 693-699 (m, 111), 7.05 (s, 1 1), 7.13(d, 7.58 Hz,
1), 725-732(m, 1 H)
3-chloro-5- 1.64-1.74(m, 2H), 1.82-1.92 (m, 2 H), 1.95 - 2.09 (m,
56 I fluorobromobenz|  349.89 4H),292(s,2H),3.94-4.04 (m, 4H),7.10- 7.18 (m, 2
ene H), 7.32(s, 1 H)
3- 1.64-1.73(m,2H),1.81-1.91 (m,2H), 1.96 - 2.11 (m,
57 o1, methyliodobenze 3122 4H),2.37(s,3H),2.93(s,2H), 3.93 - 4.04 (m, 4 H),
ne 7.19-7.30(m, 2 ), 7.31 - 7.38 (m, 2 H)
1.44 (t,J=6.97Hz 3H), 1.64-1.74 (m, 2 H), 1.80-1.92
3 (m, 21H), 1.95- 2.10 (m, 4 T0), 2.93 (s, 2 1), 3.93 - 4.02
58 1+,| ethoxybromoben|  342.14 (m, 4 H), 4.05 (q, ]=7.09 Hz, 2 H), 6.91 - 6.98 (m, 1 H),
zene 7.04 (s, 1 H), 7.11 (d, =7.58 Hz, 1 H), 7.26 (t, I=8.30
Hz, 1H)
3- 1.64-1.74(m,2H),1.82-192(m, 2H), 1.96 - 2.11(m,
59 trifluoromethoxyi  382.01 4H),2.94 (s, 2H),3.93-4.05(m, 4 H), 726 (d, I=8.07
odobenzene Hz, 2 H), 7.36 - 7.49 (m, 3 H)
Stort 1.34 (s, 9H), 1.63 - 1.74 (m, 2 H), 1.81 - 1.92 (m, 2 H),
o 1.97-2.11 (m, 4 H), 2.94 (s, 2 H), 3.93 - 4.04 (m, 4 H),
60 butyliodobenzen | 3541 | 0 53¢ (. 2 H), 7.4 (d, 1=7.58 Hz, 1 H), 7.56 (s, 1
e I
1.64-1.74(m,2H), 1.82-193 (m, 2H), 1.96 - 2.11(m,
61 3- P30 4H),2.93 (s, 2 H), 3.92 - 4.05 (m, 4 H), 7.51 (t, I=7.95
iodobenzonitrile ’ Hz 1H), 7.68 (d, =782 Hz, 1 H), 7.74 (d, J=7.82 Hz, 1
H), 7.80(s, 1 H)
3 1.63-1.74 (m, 2 H), 1.81 - 1.92 (m, 2 H), 1.95-2.11 (m,
62 = |fluoroiodobenzen| 31619 4H),293(s,2H),3.93-4.05(m,4H), 7.08-7.16 (m, 1
e H), 7.22(d, J-9.54 Hz, 1 H), 7.29 - 7.39 (m, 2 H)




chloropyridine 333.15 1.63- 1.74(m 2 H), 1.89 (d, J=12.47 Hz, 2 H), 1.96
-3-i0do-4- 2.12 (m 4 H, 2.94 (s, 2 H, 3.93- 405 (m 4 H, 7.82(s, 1
H), 8.58 We,201/d64008. 63 (s, 1 H -68- Exanple 70 PCT/EP2011/061690
3-(2-Furoyl -ethynyl)-1,9, 12-tri oxa- 26?zadi spirol 4.2.4. 21t et radec- 2- ene
3-Ethynyl-1,9, 12-tri oxa-2-azadi spiro[4. 2. 4. 2Petradec- 2- ene (Conpound 70a)

The title product was prepared by the sanme nethod illustrated for Conpound
11a, but —stat |nr1 from (“nmpnllnr‘l 3 1h |nstead of Compound—3c I+ was—used i n

SO P ot To—o T

t he next |gl.6R wthoutStchu,rether puri fLeat i| 8. pMS: [I\/H—I] + Enidebcd@), 3- (2
-Furovl -ethynyl)- 1 ,9, 12-trioxa-2-azadispirolf 4. 2.4, 27 tetradec-2 -ene
A m xture of Conp rLd 70a (60 ng, 0.27 nmol), 2 furoyl chloride (40.2
1.1,1, 0J41 WTE rilet hyl anine (75.5 1.1, 1, H) 1.64- 1.74 (m, 2H> L81-191
bi s(tri phemyl phosphi ne) un 1 &lmnghlwsiz@le ?gii’lgﬁgﬁdJ4osi§Qi?§( i ”%ﬁu
Cul (11.4 ng,| 0.16 mmol) 4 m| of anhydrous [THF wasu st bt ed, und
nitrogen|for 3 h. Afterwards, the reactijon m xture was poured |nto Water,
extracted wth Et OAc The organi|c sol vent was WaSh?(gqs\#étsh* bEjI r;e (Ij{%ralwgqlfjcver
sodi um sul phat € Sy apor at ed tjo dryness in va iled
by aut omat ed rﬁa o Aphy 18P )| TM,s B E“@H” e %2?2 10l Bur
Et her - EtOAc from 7 : @ ?“SB?’“Ptylb"“ZdTve 85. 52@@1 ;2329473% 10, 7ishﬁ37tm|,1t e
conmpound|{ MS: | [ MtH] + 316764 111-NVR (|CDC13,| 6): 1.67-14P5Hm 2 H),

2

9

O
1.82-1. 9] (m ’):_l\ 1_"‘:9 2 11 (m—a4—H) 2 QE ¢ 2 1A 2 O02-4 NE (e A

3

4 T, 2. 99 (5, < M), o JZ2=4. 00 (i ,

6. 64 (d, d, J=3.42 Hz, 1 H) 7.73 (s, 1H). Exanplle
- .3 - S 30,2 H 290 (m,

713 P I O)%rm%."l.' ycggs(?sx yr E’sl%xy i; %1%? 5(m114H)X31)3§aEd, J2 513

-azasp i chloropyridine Hz 1H), 7.58 (s, | H), 8.54 (d, J=5.14 Hz, 1H)

1.60 - 1.73 (m, 20, 1.79 - 1.92 ¢m, 2 1), 1.95 - 2,09 (m,

2-bromo-4- 31314 4H),2.39 (s, 3H), 2.95 (5, 2 H), 3.99 (dd, J=7.70, 4.03
methylpyridine ’ Hz, 4H),7.10-7.18 (m, 1 H), 7.40 (s, 1 H), 8.50 (d,
J=4.89Hz, 1 H)
3 1.64-1.75(m, 2H), 1.82-1.93 (m, 2 H), 1.96 - 2.11 (m,

4T), 2.94 (s, 2 H), 3.94 - 4.05 (m, 4 H), 7.52 (1, I=7.82

mg;‘;f:;fﬁgbr 36613 | i, 1), 7.66 (d J=7.82 Hz, 1 ), 7.70 (d, =7 58 Hz 1
), 7.80 (s, 1 ID)

> bromo.d 2.32-2.42 (m, 2 H), 2.42 - 2.56 (m, 2 H), 2.93 - 3.09 (m,

mﬂu'ommet'h'l 30400 |21):303 (5, 2H).3.44-3.57 (m, 2 H). 731 - 7.36 (m, 1

omethyipy : H), 7.42 (dt, 1-6.85, 1.59 Hz, 2 H), 7.53 (t, I=1.59 Hz, 1
ridine

H)
2iodond 1.63 - 1.74 (m, 2 H), 1.89 (d, J=12.47 Hz, 2 H), 1.96 -
69 s -
chloropyricine | 3315 [212(m. 410,204 (5, 21), 3.93 - 405 (m, 4T, 782,

11),8.58 (s, 1 H), 8.63 (s, 1 1)




To a solution of the Conmpound of Exanple 47 (14 ng, 0.4 mol) in 1.75 m of
di oxane was added 1M sodi um hydroxide (40 1.1,1, 0 4 mmol) and the reaction
m xture wae 28tdaou4dd at 40C for 2h. After evaporation toPdrypresis/o6teb@ crude
was purified by automated RP fl ash ct%romat ography (SP1 TM - Bi ot age;

gradi ent 20 mM aqueous ammoni um car bor§ate - MeCN from1:0 to 6:4) to give
10 ng of the title conpound as a white solid. Ms: [M+H + = 371. 06 1H NVR

( DVBO diga 1e71;69197(m 6 H, 2.17-2.28 (m 1 H), 2.28-2.39 (m 1 H),
2.45- - le 72 (3 ChI orophenyl et hynyl)-1 , 8-di oxa-2-azaspiro
[ 4. 5] d2-F 1'1 g0Xagngs & | owi ng the procedure
descri bed for Corrpound | b, but usi ng Corrpound 3le instead of Conpound |a
and 4-net hyl ene-tetrahydropyran (Tetrahedron 46(7) 2411- 2424, 1990)

i nst ead 3oy (1.9 i i (Bompalind0aAF t er t he usual

wor K- up, r y

(Sp1() Tt U BRSLANSS IRty ety SULOTBLAL AT FIROTEL B GR

t o gi ve fioheCompduad Gdhpoiwad dLamppehd 3o ls was abdddin the eéxd:step3witho¥s fuviBer [ MrH] +
= 276.7 %r}%caglvge (CDC13, 6): 1.79-1.89 (m 2 H), 1.89-1.99 (m 2 H), 2.95
(s, 2 H" 8- 3.80 (m 2 H), 3.92 (ddd, 2 H), 7.29-7.36 (m 1 H), 7.41
(t, 2H) MS.[B2-H]s+ 2]221-:4)7. Exanpl e 73

3-1(6-Methyl-2-pyridyl)-ethynyll-1, 8-di oxa-2-azaspirol4. 51dec- 2-ene
3-(3-Trinethyl sylyl but-1-ynyl)-1, 8-di oxa-2-azaspi ro[ 4. 5] dec- 2- ene ( Conpound
73a) TBe2tAuidyeetompound? vmaszymm@s'roz[ed ABiengddcheenyet hod descri bed above

f d 3c, .but t d
30 The AoHE RECOTHRAT TRy Ut IEah: (1 GEH, CHIEHaN AL by ¢ I BBRr 5) TH -
Bi ot age,tr@lﬁ)aadmaamsaan olseuma§ me(trmh&{yqﬂ@sﬁhﬁ@maﬁédlumél)alehlzﬁde (135) mgo Qi ve
the titl e conmpound brownish ail. Yie 8 31{1: H + = 238. 21.

11- 1 - NVRO1p csealy an%)Cul 6! 174 Mg, 976l ”H)“ mj 0 QHI(Y&EPHS Tk way firreg ypsler 4 16

Hz, 2 H)mtro%e@ Qor( gjthz AehdarflQ, thé 148t d# mixduld) waszpﬁﬁec( §1t0 Zvaké)ry e)?iraZtl,d (whth
J=11.74, 4.65 Hz, 2 H), 3.89 (ddd, J=11.80, 8.86, 3.30 Hz,
EtOAc. The orgamc solvent was washed with brine, dried over sodium sulphate and evaporated

A it d-eng

2 .Lu\f 45443;»', 10 4

to dryness in vacuo. The crude was purified by automated flash chromatography (SP1°TM —
Biotage; gradient Petroleum Ether — EtOAc from 7 : 3 to 5: 5) to give 85.5 mg (23.4 %) of the
title compound.

MS: [M+H]" = 316.64

"H-NMR: (CDCI3 9): 1.67-1.75 (m, 2 H), 1.82-1.93 (m, 2 H), 1.93-2.11 (m, 4 H), 2.95 (s, 2
H), 3.92-4.05 (m, 4 H), 6.64 (d, /=2.93 Hz, 1 H), 7.47 (d, /=3.42 Hz, 1 H), 7.73 (s, 1H).

Example 71
3-Phenylethynyl-8-(1-carboxy-3-hydroxy-propoxyimino)-1-oxa-2-azaspiro[4.5]dec-2-ene

To a solution of the Compound of Example 47 (14 mg, 0.4 mmol) in 1.75 ml of dioxane was
added 1M sodium hydroxide (40 ul, 0.4 mmol) and the reaction mixture was stirred at 40°C for
2h. After evaporation to dryness, the crude was purified by automated RP flash
chromatography (SP1°TM — Biotage; gradient 20 mM aqueous ammonium carbonate — MeCN
from 1:0 to 6:4) to give 10 mg of the title compound as a white solid.

MS: [M+H]" =371.06

'"H-NMR: (DMSO-dg, 6): 1.69-1.97 (m, 6 H), 2.17-2.28 (m, 1 H), 2.28-2.39 (m, 1 H), 2.45-
2.58 (m, 1 H), 2.58-2.72 (m, 1 H), 3.11 (d, /=5.14 Hz, 2 H), 3.43-3.57 (m, 2 H) 4.38 (t, J/=5.26
Hz, 1 H), 7.41-7.54 (m, 3 H), 7.54-7.61 (m, 2 H).



3 -1(6-Methyl-2-pyridyl-)ethynyll - 1, 8-dioxa-2 -azaspiro f 4. 57
dec-2-ene The title conpound was synthesi zed using the nethod descri bed
above forwohei2@ompound of Exanpl e 3, but replaci ng Conp@umaEpr3a 1w teho
Conpound 73a. The crude was purified Ry automated flash chromat ography
(Isolera() TM - Biotage; gradient Petroleumether - Et0OAc from8 : 2 to 4:
6) to give the title conpound as yellow solid. Yield: 41.7 % M [MH + =
257.19. -70- 11-1-NMR (CDC13, 6): 1.78-1.89 (m 2 H, 1.89-2.00 (m 2 H),
2.61 (s, 3 , 2.97 (s, 2 H, 3.68-3.80 (m 2 H), 3.85-3.98 (m 2 H, 7.20
(d, J=7E32_&,_1m 721 H), 7.39 (d, J=7.58 Hz, 1 H), 7.62 (t, J=7.70 Hz, 1 H).

Exanpl e 374-cnfyropHe iy GalyR91 Z- ¥ YA siRiANYfaYd b-cad . 8- di oxa-2-azaspiro [4.5]

dec- 2- ene The T1TlIe cofpound was synthesi zed using the nmethod descri bed

above f dhe title connpodndasafreiExeiniollewde thaprocedyradésagbedonp amgo®d 1 ht
Compound. I - -4 Ldi ne . i o)

5 o o A TS D thafen R LR Houn T SECRHIIBIAE (o InPl B furlrcinghedian

chr omat 8§(7apPil 1{M484| BI9Q( )iThdad @i bftdywxyguriaayertmebylerst@pandatcheyfter tht 0Ac
from8 : 2.to 35 :.65) .t0 give t it d.Yield: 67 & - [ MeH] +
DO, gl MR hE3hER B BetdS i) BhSneRTRNN IndloBl S dbign 4 WL £
(s, 2 HpiotBee7Bradidtt, Pefioibm6Bher 4 FBOAFom2I 0H)1, to0 3.: A1 to givtckhe dtkd donfiHpnBa98, 3. 18

I(-Ié: g:?&%@é‘%oﬁg'&{i?%@aﬁ%‘i'el-?gfs Hz, 1 H, 7.58 (d, J=1.71 Hz, 1 H), 8.55

3-( SZjChﬂ\m:qpheﬂ%-zetls.Mynyl) - 1- oxa- 8- Lhi a- 2-azaspi rol4. 51dec- 2- eneI .

8 8- di oxi ) C1 1 di oo Z :

was syntHeIEAEbGYy %Wﬂlé-lﬂaﬁiﬁlﬁ?%@éu%??ﬂg% é%'%éﬁﬁg& 3%@&%%@535{ *Usi ng
11 A tr . . 1 (3 i L dv1) -4 ey di ne.

Af t er E g%&@?&,mrfk, bg?ﬁﬁ%ﬁg ?@%ﬁﬁﬁe@\%g&r gazﬁslfo ?/gcbj )l;y) aut g)r(rgt ghpfe I“aslhne

chromat ography (lsolera()TM - Biotage; gradient Petrol eum Ether - EtO0Ac

zzgmzéiS:EX%él {736 : 4) to give the title conmpound.. Yield: 79% Ms: [M-H] + =

3-[(6-Methyl-2-pyridy])-ethynyl]-1.8-dioxa-2-azaspiro[4.5]dec-2-ene

3-3-Trimethyisylylbut-1-vuyi)-1,8-dioxa-2-azaspiro[4.5] dec-2-ene (Compound 73a)

The title compound was synthesized using the method described above for Compound 3c, but

using 4-methylenetetrahydropyran instead of Compound 3a. The crude was purified by
automated flash chromatography (Isolera®TM — Biotage; gradient Petroleum Ether — EtOAc
from 95 : 5 to 75 : 25) to give the title compound as brownish oil. Yield: 30.2%.

MS: [M+H]" =238.21.

"H-NMR: (CDCI3 9): 0.24-0.27 (m, 9 H), 1.79 (ddd, J=13.45, 9.05, 4.16 Hz, 2 H), 1.90 (dt,
J=13.40, 4.40 Hz, 2 H), 2.86 (s, 2 H), 3.71 (dt, J=11.74, 4.65 Hz, 2 H), 3.89 (ddd, J=11.80,
8.86, 3.30 Hz, 2 H).

3-[(6-Methy[-2-pyridyi-)ethynvl]-1,8-dioxa-2-azaspiro[4.5] dec-2-ene

The title compound was synthesized using the method described above for the Compound of

Example 3, but replacing Compound 3c with Compound 73a. The crude was purified by
automated flash chromatography (Isolera®TM — Biotage; gradient Petroleum ether — EtOAc
from 8 : 2 to 4 : 6) to give the title compound as yellow solid. Yield: 41.7 %.

MS: [M+H]" =257.19.



11-1-NVMR (CDC13, 6): 2.58 (t, J=6.30 Hz, 4 H), 3.11 (t, J=6.30, 4 H), 4.92
(s, 2 H. 3-Trinmethylsilvlethynyl-1-oxa-8-thia-2-azaspirof4.57dec-2-ene
8, 8- di oxiweQempewnd 75b) The title conmpound was synt hesTaPdoa®s1ego t he
nmet hod descri bed above for Conpound , but replacing Conpound 3a with
Conpound 75a. The crude was purified by automated flash chronmat ography
(I'solera() TM - Biotage; gradient PetroleumEther - EtOAc from95 : 5 to 7 :
3) to git S i r I g7Yji.€ 40.1 %
o Hq\n{meé D@S;e 653?1%%?}'@@(& 2%1&“’08%%3}11 d oy QW'i‘ém ai, 297 {s! M{} 01
(rn 2 H)36823 84)?:(n{,t2d{) 3834.900m, 2HYG X1, J%7I8)2Hz219[$7(3§) (dZI=E‘DSSH?z 95337@24 (m 2
H),347&td 3,57, 3.91 Hz, 2 H).
3-(3- chife JpWéﬂ%rl ot hynyl) 1- oxa- 8-t hi a- 2- azaspi rof 4. 57dec- 2- ene
8,8-dioxide The title conpound was synt hesi zed according to the nethod
descri bed above for the Conpound of Exanple 3, but replacing Conpound 3c
with Codggample 45h and using 1-chl or 03-i odobenzene instead of
2- br ono3Ge4TeL M- Ry {hd0EhynTNE LhiBee WaspiRIE bfded By automated flash
chromat ography (Tsol éra()TM - Biotage; gradi ent Petrol eum ether - EtOAc
from 85 cqtletcompgund @@)SY@@emeﬁelsmaéhqmﬁth@d eweieedrigoNd for ghe @uppgndyesf [ MrH] +
323. Sﬁxarﬁﬂiel 3 NM% ré Coﬁ%)oun?d ?Sg %nﬁszérHibou%d H}?:a %n(f1 2usm 22—“:5@011(16111— 2 H,
2.93-3. 06 (M 303 5(s 3. 44-3 CTRETRE (m 1 H),
7.42 (dtchlomnpﬁrl@ae impBe pfr2- b@IrH)6 rrmﬂlBBW(Ithne JT=1IP ca'gdeHwaS nurirﬂ)ed tEx@nmaéeWG 3
-(3 -Chlegro Y afar 7 Jhe title
corrpounglg %/}\}a%?(g?%lﬁ%%g (&Xfe% o%mMn BQICL%% oce ure %géf:%d% rrpounpbd 3c,
usi ng Céﬁpéﬁbrtdg@iﬁheltnbtmoomdY)@hipélui%d 3b and 3-net hyl ene tetrahydopyran
(Kirmse, %/;V Eﬁ 7{( Chem sche Berichte, 120, 1987, 847 - 848) instead of
Corrpouna4 a{ ter he usual work-up, the residue was purified by automated
flash chﬁmmg@aolyya)( Ifkgzuz%)r('m' IM); 1.8-00a0e; :gHadnge’r(ts Rey, ok eanI-Hu Jogr -
Et0OAc from1l: O to . 2) to give the title cor‘g)oun as a grey solid.
Yi el d: 49%3W8B: 2 [Hu3-4 14(déd2761 &6 893, 3. 1ANNR:2 H)CDB1 8dd, 635381 180 He, TH).(798 (4, H) ,

1. 86- 2. 9 3.11 d 1 3.52-3.67(m 3
3. 73- 3. 21%1{231@8537@8 %9% (1 H)"( 37- 7H214 (m 2 H, (r7n.52 (H% 1 H.

Example 75
3-(3-Chlorophenyl-ethynyl)-1-oxa-8-thia-2-azaspiro[4.5]dec-2-ene &,8-dioxide

4-Methylene-1,1-dioxo-thiane (Compound 75a)

The title product was synthesized following the procedure reported for Compound 2a, but using
1,1,4-trioxo-thiane in place of 1-(3-nitro-2-pyridyl)-4-oxo-piperidine. After the usual work-up,
the residue was purified by automated flash chromatography (Isolera®TM — Biotage; gradient
Petroleum Ether — EtOAc from 85: 15 to 6 : 4) to give the title compound.. Yield: 79%

MS: [M+H]" = 147.21.

'"H-NMR: (CDCl3, 9): 2.58 (t, J=6.30 Hz, 4 H), 3.11 (t, J=6.30, 4 H), 4.92 (s, 2 H).

3-Trimethyisilvlethynyl-1-oxa-8-thia-2-azaspirof4.5] dec-2-ene 8, 8-dioxide(Compound 75b)

The title compound was synthesized using the method described above for Compound 3c, but
replacing Compound 3a with Compound 75a. The crude was purified by automated flash
chromatography (Isolera®TM — Biotage; gradient Petroleum Ether — EtOAc from 95 : 5to 7
3) to give the title compound as a white solid brownish oil. Yield: 40.1 %.

MS: [M+H]" = 286.25.



Exanpl e 77

3-(3-Chl orophenyl -et hynyl) -1, 9-di oxa- 2- azadi spiro[ 4. 2. 4. 2] tetradec- 2-ene -

| somer A Solbtdnphene- 1- oxaspi rof 4. 57decane (Conpound 77aLT/EPh@ 1i06tebe
conmpound was prepared follow ng the p7rlpcedure reported for Compound 2a, but
usi ng 1-oxaspiro[ 4. 5] decan-8-one for
1-(3-nitro-2-pyridyl)-4-oxo-piperidine. After the usual work- -72- up, the
resi _‘jUGIWMﬂ:”(le)C%déPYS.zé‘&@FgE eds blzash &m0 e@rapivy. 6 Sbh.I M), Bt age;
gradi ent Petrol eum’Ether - Et0Ac from100: '5'to 75 : 25) to give the title
conpounds, 2Yi)et.05-3.29%m, A0, B-4MVR, J{18BC1891 B),:2 H).50-1.60 (m 2 H); 1.67-1.75
(m 4 H; 1.88-2.00 (m 2 H; 2.08-2.18 (m 2 H; 2.31-2.43 (m 2 H); 3.86
(t, J=6.7 Hz, 2 H); 4.65 (s, 2 H. 3- Trinmethysilylethynyl- 1, 9-dioxa-2

- azadi sBLBETHorBphedvi-ethynyIP1-ok@BYRHECazdsiRe 5| deL0WPORBLTiRI- | somers A and B)
The title conpounds were synthesized using the nethod descri bed above for
Conpound N8 ditlepeAmpaspf arasniy sl AeFosHNgrte Hhapadndesered ahoae cleidie was
purifiegy o@wt&rmaﬁglefsl Bt ekl LAPRYwith @%ﬁé@ﬁbwgﬁd Bita@ferogr adi ent
Petrol eum Ether - EtOAc from95 ™ 5 to 75 : 25) to give the title conpound
as yel | dvipddberyiena instepé |of :2-brgme-tomeshylpyisdie rlbe caldgrwrs pusidies rbypuigieptad . 6% of
the Iso . = ®2QP =1z : r _(HH% 69< . ppm 0. 25
(s, 9 kbm;%l&%%%?gf%m};n@safr%%?@1%?05%.’ %r%&l%/ﬁpeg%%{@ eil.é%- 1 9%%’(0?1 gf-’4' %;)3;

1. 90- 2. 006 M5) w ye the tide compomdjieldH478. - 3.93 (m 2 H). 11-1-NVR | soner
B, (CDC .[?/)J;H]pg Pg25 (s, 9 H; 1.46 (ddd, J=13.6, 9.8, 4.0 Hz, 2 H);
1.58- 1. m "2 E? 1.67-1.75 (m 2 H); 1.82-2.00 (m 4 H); 2.07 (ddd,
J=13. 7, 'HNMIR: 4CRCHz ¢): 2.36)2.422nB3 H)$2.42 - BISE (B, T D, 2.9833.09m,2 H),.3.03 (s, 2

H), 3.44-3.57 (m, 2 H), 7.31-7.36 (m, 1 H), 7.42 (dt, J=6.85, 1.59 Hz, 2 H), 7.53 (t, J=1.59 Hz,
1 H).

Example 76
3-(3-Chlorophenyl-ethynyl)-1,7-dioxa-2-azaspiro[4.5]dec-2-ene

The title compound was prepared following the procedure described for Compound 3c, using
Compound 31f instead of Compound 3b and 3-methylene-tetrahydopyran (Kirmse, W.; Rode,
K. Chemische Berichte, 120, 1987, 847 — 848) instead of Compound 3a. After the usual work-
up, the residue was purified by automated flash chromatography (Horizon®TM -
Biotage;gradient Petroleum Ether — EtOAc from 1 : 0 to 8 : 2) to give the title compound as a
grey solid. Yield: 4%

MS: [M+H] =276.25

"H-NMR: (CDCI3 6): 1.62-1.74 (m, 1 H), 1.86-2.09 (m, 3 H), 2.90 (d,1 H), 3.11 (d, 1 H),
3.52-3.67(m, 3 H), 3.73-3.82 (m, 1 H), 7.29-7.35 (m, 1 H),,7.37-7.44 (m, 2 H), 7.52 (t, 1 H).

Example 77
3-(3-Chlorophenyl-ethynyl)-1.9-dioxa-2-azadispiro[4.2.4.2 Jtetradec-2-ene — Isomer A

8-Methylene-1-oxaspirof4.5]decane (Compound 77a)

The title compound was prepared following the procedure reported for Compound 2a, but using

1-oxaspiro[4.5]decan-8-one for 1-(3-nitro-2-pyridyl)-4-oxo-piperidine. After the usual work-



3- (3-Chl or ophenyl - et hyny1) - 1, 9- di oxa- 2-azadi spiro[4. 2. 4. 27t et radec- 2- ene -
| sonmer A The title conpound was synt hesi zed using the nethod descri bed
above forwohei2@ompound of Exanpl e 3, but replaci ng Conp@umaEpr3a 1w teho
Compound 77b - Isoner A and substi tut7| ng 1- chloro-3-iodobenzene for
2- br ono- 6- et hyl pyri dine. The crude was purified by automated fl ash
chromat ography (lsolera()TM - Biotage; gradient Petrol eumether - EtOAc
from 95 t FTRPL d: 69
uR/H_tﬁe ¥£ld§e wag urmd%g\éﬁtoh%d flaf] &r&ﬁﬁpg}hm% g(gﬁld C}\é\@ 331&9(}; %mmeﬁ!? S o
Hz, 2 etrqlelele@elmE(%c ol 00: 9 tg 35 12520 ewsa thztﬁ)%comp@mdz 00 (m 4 H; 2.12
(ddd, J54343%0, 9.66, 4.16 Hz, 2 H);, 2.92 (s, 2 H); 3.86 (t, J672Hz 2
;729734(m1H);736743(m2|—|);751(s,1|—|). anple 78
3- ( 3- ChI BrYYRe hG/PCEL Yy Ayd0yL A0 @u,di Ik d-0-lazta@i, Sipilk d 88:-2004(np £t BY; 24dekl®- ene -

| somer @H %ngﬁhfﬁ nﬁilzqebg)lgg@[uy% %ﬁ%ngxn)ﬁﬁleaggg é@ﬂ usi ng the nethod

describ ve for npouhd of but repl aci ng Conpound 3c
wi th Conmpound 77b - Isomer B and substituting 1- chloro-3-iodobenzene for
2- brorr036T rret;g ZI i di ne. 'Th%,,haé’lz S lrrIznlle%% % aut omated fl ash

chr omat rol eum et her - EtOAc

from 95 (Corﬁvduodﬁb ZSZ))nebGl g t he t| t le conmpound as pal e yel |l ow

?(r)rl ! g :l) € %t-leigo%lp%lf%/ s(vmre ﬁyln%‘élgl]zﬁfi 1§61g 1§t&1%ﬂl degcr%wﬁ\aaévggclédm(f)upﬁi }c g)l]i%é (6?

J 6. 75 IplacthgH ompoudd -34. WBish (@mpdurd) 77a7 T86-cfude3wispurdicd) by ZutdRatéd flask=1. 66

bt hy 1 b PR Ry 5Pty T iotee: st aisionn) B 4EOM D 33659 kne  The
title cospoynd tHestls ydﬁh;k‘tﬁﬁdi ZegtluisAQilt haclael 1Y, descikhadealome A aid t he
Conmpound of Exanl'p but substituting Conpound 77b - |Isomer B for
Corrpoundl§(f drilr Sorfl‘?fd%tol uene for 2-brono-6-nmethyl pyridine. The crude was
purifi edipynputjonavegg f1 ash chromat ography (Isolera()T™M - Biotage; gradient
Pet rol eym ether - EtO0Ac from 95 ; give the title conpound as

i vory soHiNMR: éﬂoa*e%?(c’é%’lsnﬁgpmﬁﬁ (ﬁt 9H3110582£17(1@n 14 HviR70(1c3cm32 Hg) 1 49
1% ﬁ}%@?ﬁ’l il 1o dbg W B Bp s 98 s IR A0 50 860" o ke,

2 H; 2BNNR: [ B, (zmg(as ppzh 05 (s39 BE 1(46,(ddd6=T26, 18, 42 HA) 2 Hf, 1.58-7. 30 (m
2 H; 7.34 (d, J=11.98 Hz,
1.67 (m, 2 H); 1.67-1.75 (m, 2H) 1.82-2.00 (m, 4 H); 2.07 (ddd, /=13.7, 10.0, 4.2 Hz, 2 H);

2.83 (s, 2 H); 3.77-3.93 (m, 2 H).

3-(3-Chlorophenyl-ethynvl)-1,9-dioxa-2-azadispirof4.2.4.2] tetradec-2-ene — Isomer A

The title compound was synthesized using the method described above for the Compound of

Example 3, but replacing Compound 3¢ with Compound 77b — Isomer A and substituting 1-
chloro-3-iodobenzene for 2-bromo-6-methylpyridine. The crude was purified by automated
flash chromatography (Isolera®TM — Biotage; gradient Petroleum ether — EtOAc from 95 : 5 to
8 : 2) to give the title compound as ivory solid.Yield: 69 %.

MS: [M+H]" =330.03

"H-NMR: (CDCI3 6): 1.49 (ddd, J=13.51, 9.72, 3.91 Hz, 2 H); 1.62-1.70 (m, 2 H); 1.70-1.77
(m, 2 H); 1.87-2.00 (m, 4 H); 2.12 (ddd, J=13.33, 9.66, 4.16 Hz, 2 H); 2.92 (s, 2 H); 3.86 (t,
J=6.72 Hz, 2 H); 7.29-7.34 (m, 1 H); 7.36-7.43 (m, 2 H); 7.51 (s, 1 H).

Example 78
3-(3-Chlorophenyl-ethynyl)-1,9-dioxa-2-azadispiro[4.2.4.2Jtetradec-2-ene — Isomer B




Exanple 80 3 -(3 -Hydroxyphenyl -ethynyl)-7-(6-nmethyl-3 -nitro-2-pyridyl)-1
-oxa-2 ,7-diazaspiro [4.3 ] oct-2- ene

3- Et hyny Iw@-20t2dowtooxycar bony1l) - 1- oxa- 2, 7- di azaspi r o[ 4. 3pcTieP2e1enelcpConpound
80a) A solution of Compound 28b (557 45y, 1.81 mml) and tetrabutyl ammoni um
fluoride hydrate (759 ng, 2.72 mmol) in 10 mM of THF was stirred at r.t.

for 4h. After the usual work-up with EtOAc - water the crude residue was

used in Tﬂl@%tl@@&ﬂlp&ﬁl@gva‘é\‘s%hﬁéﬂzea u&h?% rﬁé{ﬁécf ae%@ﬁuea RboMFor {Hmﬂm otnd® 38 4
3- ( 3- Hydr oxyphenyl - et hyny0- 7 car bonyQ oxa-2, 7- |azas§|ro f 4.37

oct - 2- eR&2ils p BUEPI8TRY Compfwd 3Fhwith f%@mém@éﬂﬂbuﬂdom%lfsB SYhousEutieg I-
accor di pgf3. EJ&@bJﬁ%&r@%r @e&&{lb '@%tﬁﬁﬁ%ﬁn&oﬁhé Q%d%oﬂgﬁheﬁfbfy@iﬁ(m{t& 3, but

substituting ound 80a f Conmpound 3c and 3-i odo

2- br orroﬂeslr@mmtwmhdmelera‘?ﬁ@l < Blothgevgadignt Petr¢lewn btjaerauEf@mfetdn P§ ask

chromat gr 0} eum et her - Et0OAc from 8
g 2%%36 tﬁ%&% y(}aﬂl?%ﬁh% ?ﬁqueé%ﬁ’%ghﬁgﬁ%‘g%%&}f’ow sh gl assy solid. Yield:

28 8% WFHH=F3&OB&94111 NVR. (CDC13, 6): 1.48 (s, 9 H), 340(5 2

, 4. 0Ty ( : , 6.91
(ddd 1 1 W@E%BC% o§6f1|&£mr6§671(%21 ?g&l?fo‘%ﬁggﬁéﬁ(%@rz é%“s( 358, 1
Hz, 1 Hpy, ﬁsi?Jéx%%y@mnwmgwﬂym)lmsam% J(fr, Q'Pﬁz’ﬁ§231trﬁjl4563{7zoﬁﬁ')2 ene
( Conpound’ 80c The title conpound was synthesized fol |l owi ng the nethod

reported for the Conpound I c, but replacing Conpound | b with Conpound 80b.

The cruggamgRidue was used wi thout furt her purification in the next
reacti on. | era: 9014% : [M+|—ﬂ+;229.33 (3

¢gngy1)- 1-oxa-2 ,

7-di aza ‘ i 4 owi ng
t he net ﬁ@% Ih escr P%]ngl S%lt eeS?ch:g um% tﬁé &#tﬁg%HQb%ﬁﬁop{h%@nﬁguﬂ@& npound
| ¢ wit hEQamploun dut&@bstltmﬁlgéfommndl gUsallsomsr B fspp Cotnipeurtd; 3d :eldp} @d@tohdewas

mz'l_lgog%rb%’/g%ﬁ} o TRt %g%)?ﬁ%ﬁ@ﬂ%ﬁ%g&r@ ?S\ér(f%PG /Q{'uomﬁ PYRAC e IhAGLEH, buf fer

(Isolera®TM — Biotage; gradient Petroleum ether — EtOAc from 95 : 5 to 8 : 2) to give the title
compound as ivory solid.Yield: 67.6%.

MS: [M+H]" =310.24

"H-NMR: (CDCl;, §): 1.49 (ddd, J=13.39, 9.84, 3.91 Hz, 2 H); 1.67 (dd, J=12.47, 4.65 Hz, 2
H); 1.70-1.77 (m, 2 H); 1.85-2.00 (m, 4 H); 2.12 (ddd, J=13.14, 9.60, 3.91 Hz, 2 H); 2.37 (s, 3
H); 2.92 (s, 2 H); 3.86 (t, /=6.72 Hz, 2 H); 7.17-7.30 (m, 2 H); 7.34 (d, /=11.98 Hz, 2 H).

Example 80
3-(3-Hydroxyphenyl-ethynyl)-7-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2.7-diazaspiro[4.3 Joct-2-

€nc

3-Ethynyl-7-(t.butoxycarbonyl)-1-oxa-2, 7-diazaspiro[4.3] oct-2-ene (Compound 80a)

A solution of Compound 28b (557 mg, 1.81 mmol) and tetrabutylammonium fluoride hydrate
(759 mg, 2.72 mmol) in 10 ml of THF was stirred at r.t. for 4h. After the usual work-up with
EtOAc — water the crude residue was used in the next step without further purification.

MS: [M+H] =238.4

3-(3-Hydroxyphenyl-ethynyl)-7-(t.butoxvecarbonyl)-1-oxa-2, 7-diazaspiro[4.3] oct-2-ene
(Compound 80b)




MS: [ M+H] + = 365.05 111-NMR (CDC13, 6): 2.51 (s, 3 H), 3.49 (s, 2 H), 4.38
(d, 2 H, 4.49 (d, 2 H, 4.83 (br. s., 1 H, 6.65(d, 1 H, 6.92 (d, 1 H,
7.01 (s, woMp12/0n4pd (d, 1 H), 7.23-7.32 (m 5 H), 8.18 Pdr/EPR)L1/0E600D| € 81
3- (3- Cyanophenyl - et hynyl) - 7- ( 6- nethy% 3-nitro-2-pyridyl)-1-oxa-2, 7-di azaspi
rof4. 3] oct-2-ene 3 -(3-Cyanophenyl - ﬁynyo 7-(t. butoxycarbonyO- 1-oxa-2 ,
7 -diazaspiro f 4. 37 oct-2 -ene (Cbnpound 8la) The title conpound was
synt hesitaeditdstifpduhe WR! mqlegee%p %&&eﬂngb&wee fn%hddhees@%eaome ofr Bxaml e 3,

but substltutlng Compound 80a for Conpound 3c and 3-iodobenzonitrile for 2-

- 75-  br seBweunfedtHppplei 3 bresubstivging Coampovris 8Qafes Epmppuny 3aatdrigdeghanphsh
Chr onat ?&rﬁemho(éﬁ%ﬁl%%ldm@' eBGfde Fhadh it Ef%ﬁﬁt%%@ﬂ]fﬁfm%romatgﬁ A, from9

1t ive the title conpound as ow sh gl assy soflid.Yield:
84 5 % (3 Tme]loreage, g@gdicnt Petrojeupyidicr (GHOAS fro@)S 21165 ( 89) 19 ghp thatiBo (s, 2

O 1 r g AT idugPopy iy A5 U0 3 hde, 020 e a1 h
7.78 - MBIMHH] %394 |
3- (3- Cyaoplieay nel Iyny 1o gac 2 T-81iaaasni ol < 3105ty 2 6ng { Gagpound 81b)

The titl'e conpou S sy g 't he et r'eport for
Compoung| @Hf)]bIUE @, qm{ﬁ%lgmgdcﬁommimw h 1gompoung=>_84 a, 1@@7%3& resi due
was used without further purification in the next reaction ie 90. 4%
MB: [ MrHFS 1 EzpBH) -3

3- (3-Cyanophenyl -et hynyl)-7-(6-nmet hyl -3-nitro-2-pyridyl)-1-oxa-2, 7-di azasp
rof 4. 37oct - 2- ene The t|tIe conpound mas prepared follomﬁng t he nethod

descri béd? = w2 s pMoct-2-ard (hempevrrdosbund |l c with
Conpoun ] t 4 b
autmc)) rr;t g" 84ife cﬁ%%o%mgl%l 'é)x}gar? g %(%%fbglggvﬂl%l rthd H{?télg% I‘ég@ﬁ% %g?i%n(%o‘i\%%ﬁ&‘ié fbkﬁ y

MeCN f rmpl@@g8©0rapo4md 60. le SloaponRl. ¥ THe|chwhai refidusowpsdused without further

purification in the next reaction. Yield: 90.4 %.

MS: [M+H] =229.3

3-(3-Hvdroxyphenyl-ethynyl)-7-(6-methyi-3-nitro-2-pyridvl)-1-oxa-2,7-diazaspiro[4.3] oct-2-

ene
The title compound was prepared following the method described for the compound of
Example 1, but replacing Compound 1c with Compound 80c. After the ususal work-up, the
title product was purified by automated RP chromatography (SP1®TM — Biotage; gradient
buffer NH4HCO; - MeCN from 20-80 a 40-60. Yield: 26 %.

MS: [M+H]" = 365.05

"H-NMR: (CDCI3 9):2.51 (s,3H), 3.49 (s,2H), 4.38 (d, 2 H), 449 (d, 2 H), 4.83 (br. 5., 1

H), 6.65 (d, 1 H), 6.92 (d, 1 H), 7.01 (s, 1 H), 7.14(d, 1 H), 7.23-7.32 (m, 5 H), 8.18 (d, 1H).

Example 81
3-(3-Cvanophenyl-ethynyl)-7-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2,7-diazaspiro[4.3Joct-2-ene

3-(3-Cyanophenvi-ethynvl)-7-(t.butoxycarbonyl)-1-oxa-2, 7-diazaspiro/4.3 ] oct-2-ene
(Compound 81a)

The title compound was synthesized using the method described above for the Compound of

Example 3, but substituting Compound 80a for Compound 3¢ and 3-iodobenzonitrile for 2-



MS: [M+H] + = 374.11 11-1-NMR. (CDC13, 6): 2.52 (s, 3 H), 3.50 (s, 2 H),
4.38 - 4.44 (m 1 H, 4.49-4.54 (m 1 H), 6.66 (d, J=8.31 Hz, 1 H), 7.53
(dd, J=7. 99oHna12/ab44dp, 7.71 (ddd, J=7.80, 1.50 Hz, 1 H), PCTE&Peadwsiede=7. 80,
1.30 Hz, 1 H), 7.83 (dd, J=1.30 Hz, _5|_—I), 8.18 (d, J=8.31 Hz, 1 H). Exanple
82 3 '-(3 -Chlorophenyl -ethynyl)-2,3"-di hydro-3 -hydroxy-4'H spiro
[indene-1,5"-isoxazole] The title conpound was prepared follow ng the
proceduwonsiﬁéﬁfewﬁgnafae GREPOUAT B& plSfidld O TReMAEd 3ddshi el%eat@gﬁféh mpound
3b and 3-net hyl ene-indan-1-ol (Angew Chem [Int Ed, 48%33 2009 48- 6151)
i nst ead (97! dtivfaze3 gradignt Betrolgyen efferat Btk gy, 9 t héo dueivadle Pl i fi ed
by autorgglglé n a?%]lo@v'fb"h g)pg)qlggzhé[d(gljcngon' 'TM - Biotage; gradient

Pet r ol eum OAc rom9 : 1to 1: 1) to give the title conpound as a
br owni s M M+Hi| el3él8 474% The title conpound was characterized as a 83 17

di aster tur

(CDC13, e@)ﬁﬁg@gg?@d% gﬁf?sbgﬁﬂ NV(@R%_EYQ 06&@ JLb/g;ﬂ %51— f)%fu?féé ’ 3 79 Hz

0.21 H) =287k HQCBH)J?M 736, (6 148, 189 (dAd, 247 M) 1.4 Biz0RH(, dd4 (dd%{l{?»rﬂﬁ 1.6.60 Hz, 1

H), 3.39 (d 437) 3. 50 dd 2 H 5.12-5.25 (m 0.21 H), 5.50 (t, J=5. 62
Hz. 1H)Hzl7Héc7778 83 . 7.38 - 7.52 (m 6 H), 7.56 (s, 1 H. Exanple

83 3 '-(3 -Cnhl orophenyl ethynyl) 2,3 -dihydro-3 -oxo0-4"Hsp iro

[ i ndene-1 5'-|s oxazol e] A soI utlon of oxal I chI orlde 64.6 11,1, 0.74

mol ) i 8- i RGO DB (105 11,1, 1.48

mol ) wage Qf’ﬂ@%%o&ﬁ @§s géfihﬂéeeem %ohswfngatﬁé 'n%oﬁtreﬁ&%dsf@fr@oﬁlﬁm?ﬁrfkt wpe. After

15 mn. the conpound E é mol ) dissolved in 1 m of

anhydro@@lmc@@nmddbdedh thpatitde 1a3(’fhmcm§1@er981¢EAquouS¢13mrhout furher m ) was

added d ing and heating up tor.t., the

reacti Ohﬁﬁ%ﬁ%gﬂ%@éx‘ﬂ%ﬁo& P’ ggdﬁours then it was quenched w th H20,

ext r act MS:MHTICH28R2 and dried on Na2SO4. _The residue from evaporation was

purified by automated flash chromatography (SPO1()TM - Biotage; gradient

Petrol eum Ether - EtOAc from95 : 5 to 1: 1) to give the title conmpound as

a br ownBsB-QukaphdinéletymHo7 -2 WBhy [ Mt £ -pyrP/2-1 Dxa-2, 7-diazaspiro[4.3] oct-2-ene

The title compound was prepared following the method described for the compound of

Example 1, but replacing Compound 1c¢ with Compound 81b. After the usual work-up, the title
product was purified by automated RP chromatography (SP1°TM — Biotage; gradient buffer
NH4HCO; - MeCN from 20-80 a 40-60. Yield: 72.5%. Yellowish solid.

MS: [M+H]" =374.11

"H-NMR: (CDCl3 9):2.52 (s, 3 H), 3.50 (s, 2 H), 4.38 - 4.44 (m, 1 H), 4.49-4.54 (m, 1 H),
6.66 (d, J/=8.31 Hz, 1 H), 7.53 (dd,J=7.90 Hz, 1 H), 7.71 (ddd, /=7.80, 1.50 Hz, 1 H), 7.76
(ddd, J=7.80, 1.30 Hz, 1 H), 7.83 (dd, /=1.30 Hz, 1 H), 8.18 (d, /=8.31 Hz, 1 H).

Example 82
3'-(3-Chlorophenyl-ethynyl)-2.3-dihydro-3-hydroxy-4'H-spiro[indene-1.5"-isoxazole]

The title compound was prepared following the procedure described for Compound 3c, using
Compound 31f instead of Compound 3b and 3-methylene-indan-1-ol (Angew Chem, Int Ed,
48(33), 2009, 6148-6151) instead of Compound 3a. After the usual work-up, the residue was
purified by automated flash chromatography (Horizon®TM — Biotage; gradient Petroleum
Ether — EtOAc from 9 : 1 to 1 : 1) to give the title compound as a brownish oil. Yield: 74%

The title compound was characterized as a 83:17 diastereoisomeric mixture by "H-NMR

spectrum.



11-1-NVMR (CDC13, 6): 3.01 (d, J=18.83 Hz, 1 H), 3.30 (d, J=18.83 Hz, 1
H),13.48 (d, J=17.36 Hz, 1 H), 3.63 (d, J=17.36 Hz, 1 H), 7.31-7.38 (m 1
H)y, 7.40-wo4912my408 H), 7.55-7.57 (m 1H), 7.60 (td, J=PCca@P2d110616blz, 1 H),
7.69-7.73 (m 1 H), 7.75-7.83 (m 2 H. Example 84 3 '-(3

- Chl or ophenyl - et hynyl) -2, 3 -di hydro-3 -net hoxyimno-4"Hsp iro [indene-1
,5'-is oxazo le] To a solution of the Conpound of Exanple 83 (0.14 g, 0.44
rrm)l) | Mask (R 2hopyr i d| ne vvas added met hoxyl am ne (0.04 g, 0.48 mol).
After 4, hours st| rring reacti on was checked by TLC and

consi der HdVVIg: 66%(3(3?] 8r¥5 (ﬂfﬂ Jwé%%l“}&?t% ik B-Shédders 1480, di7P itk 08y FIN HCL

(rynoss 2 TS ot B A ot M w ) RuR Saetrne 38 Y PR AB P )

(SPO1() ’EI\H) 5.B-arage; 0.2 agisent(t, Pes. 6D HeunHEt7t8er7.38 (@i, AAC), 736m7%3 (in, )0 1: 1)
to give t e t| | e conpound as a colourless oil. Yield: 75.4% -77- NE:
[I\/H—|]+-7 “11-1-NVR (CDC13, 6): 3.19 (d, 1 H), 3.34-3.41 (m 1 H,
3.43 (d, 1 H), 3.51-3.57 (m 1 H, 4.02 (s, 3 H, 7.30-7.37 (m 1 H),
7.39-7.51 (m 5 H), 7.56 (t, 1H), 7.71-7.77 (m 1 H Exanple 85-86 3 -(3

-Chl or 83 thynyl)-1 ,9-di oxa-2-azadispiro [4.2.3 .2]tridec -2 -ene
(1 soner 3i)3 @ﬂS‘rogheh(I}?’eth@h 203 @M%B%de%tmjﬁﬁldﬁnllenegr Sii@xazoks1azadi spi rold. 2. 3
.21tridec -2 -ene (Isoner yl ene- 1- oxaspi r of 3. 57nonane ( Conpound

85a)  NA( plytisn pf wealyl %@Wl@‘l éuu#rél Yﬂymwl)pln éxmhpﬁ@h(yqrowgcaz% wes coptesl ) and
anhydr oys _daMBOpAE AT JosWa! € 48dded) Was NRdEp &P 9l o RiepRRS ?éa@tfbn(g tR2 sfme - 46

mol ) kept under stirring under anhydrous Inert gas atnosphere in a flamed
3 necks tapgsature. Thiterfidyminy e semperad of symlp 82 Ahd rtl&ék@clh&lﬁgdess‘@l@ecy@l I ow.

A e L A e

stirred damwa‘ﬂ@CT ttiroingmﬂ‘the pddliogwad bsting e to eachd t@nctmnxmmuee wersstidiefl dieredd wi t h a
sat ur at o} tr 3, ti,mes f t drying
on Na2S r§ eva or é‘t‘e:}%h%%t %ﬂlgrﬂaé %?acfﬁ ‘Wtﬁ I& (i dr}edwo'%f Il)% 6 ﬁgeut onat ed
flash leﬂ’S(ﬂmB.tftDan &phgore(tioso‘lvsr alér)fﬂélkﬂ by Buttomatgé ﬂash Gmrcmmm@gr@éyr(ﬁP@ﬁ@ml\Emer -

Et OAc 9 5 tit | | | .
= 9% bl g Ry S e g SO RS GRS |
H) 2. 05 browdish®il( Wiel? 566 2. 27 - 2.37 (m 2 H) 2.41 (t, J=7.7 Hz, 2 H) 4.55

(t, 4,66 (s, 2 H.

3-(3- mﬂ‘&?ﬁhéﬁym% ynyl) 1, 9-di oxa- 2- azadi spirof4. 2. 3. 27tri dec- 2-ene

(1 somer "@NMIRE (CDCI3 6): 3.01 (d, J=18.83 Hz, 1 H), 3.30 (d, J=18.83 Hz, 1 H),1 3.48 (d, /=17.36

3- (3- Chl or ophenyl - et hynyl ) - 1, 9- di oxa- 2- azadi spirof4. 2. 3. 27tri dec- 2-ene

(1 somer H2) 1 HTﬂe63t(d1J=é7ééﬁT}goths7 34et. &8 (. dgar @d07dPI(owe Hlg 7 39e7.pf ot ddr e
describ M 3 n f S d of Conpound 3b and
Corrpoung'czsigé{(?li i ﬁ(s) gggglrz %5‘2?3263%7@%&@??%@% (IE}S%EI? wor k- up, the residue
was purified by automated flash chromatography (SP01()TM - Bi ot age;

gr adi en? Petfg!eum Ether - EtOAc from1l: O to 6: 4) to give a first group
of frac fording the | ess polar diastereoi soner (Exanple 86; 43.9 %
f ol | owed-ByCldotobhehdl-ghwiyp-203-dihy dro Biwasogininaid -nerof indenedr 2 igodzate]

di aster Ei“%lass%r%on %F)ilarg)ompound otzjgxamtiéqe 83 (0 1% g, 0.44 mmol) in 1.5 ml of pyridine was

added methoxylamine (0.04 g, 0.48 mmol). After 4 hours stirring at r.t., the reaction was

checked by TLC and considered to completion. It was diluted with water, acidified by 1N HCI
and extracted with EtOAc. After drying on Na,SO4 and evaporation to dryness, the residue was
purified by automated flash chromatography (SP01®TM — Biotage; gradient Petroleum Ether —
EtOAc from 95 : 5to 1: 1) to give the title compound as a colourless oil. Yield: 75.4%.



Exanpl e 85 MS: [M+H + = 315.80 11-1-NVR (CDC13, 6): 1.63 (ddd, J=13.4,
9.4, 4.2 Hz, 2 H 1.78 - 1.90 (m 2 H 2.00 - 2.10 (m 2 H 2.16 (ddd,
J=13.2, owB,20t/@4dda, 2 H) 2.42 (t, J=7.8 Hz, 2 H) 2.89 eET/EP20d1/041656 (1,
J=7.8 Hz, 2 H) 7.31 (dd, J=7.9 Hz, 1.H) 7.36 - 7.43 (m 2 H) 7.51 (t, J=1.8

1.97-206(m4|—|)243(tJ78Hz 2 H 2.89 (s, 2 H 4.54
:71\§s.|-[lg/[ J;|)35174427-34(m 1H)736-743(m 2 H 7.49 - 7.53 (m
H) Exanple 8 or ophenyl - ]ﬁngé 9,13 -trioxa-2-azadisp
ol ) B4
1.4

.8

Hz, 1 H) Exanple 86 Ms: [MrH + = 315.80 11-1-NVR (CDC13, 6): 1.79 - 1.88
4 H
J

i rol 4. HéVMBpéﬂPﬁb 321%“1811{)\ Lt on (dribedAl3of (Ex i 4E0R2 (0. 41
g’ 5”?%)7 3(47%7%091%51@'3‘9'7&0(3 QH) ig@@ o4 1878 (- | g uensul phoni c

cid. H2 enzene was sflrred at reflux for
10.5 h, renoving water with a Dean- Stark Apparatus. Dilution with water,

was hi ngﬂ' @ gleag §65A) NaHCO8 and drying the organic |ayer over Na2504
af f or de corrpound as dense yeI |l ow oi | . Th| s vvas further purified

ro

by aut ogdB pdil pantd Pet r ol eum
Et her - b | d: 75.3% ME:
[ MEH] + = ; 2.00 (d,

J=7.6 Hz, 6H) 291(s 2H);3.92-(s 2H) 396'(3 2 H: 7.31 (s, 1 H:
2 Exampl e 88

7

1 ditrydr o- 3- hydr oxy-4' H spi rol i ndene-1, 5'
-1 soxazo- @ltolu&lesulﬂ']ﬁdnlyﬁtdh){étﬁylhlmblﬁkhl)ﬁﬂyKl—@ g,36.0i hm@blparﬁl- dgdroxy D¥ISI §pi r o

fi ndene- ound conmpound. was prepared
ol ow A e #ieE RN TRE de it BB Sy ahp ot maio) Fraf Rter vating ndB!

3- net hy heiaiond asertleae Iatnﬁdgﬁl@ea\&n eChﬁfféd 3 hétiks ﬂEgk ,Thélﬂiuaal)e be@dMPgrednlh8afl 51)

i nst ead of und_ 3a. ter the_usu he residue was purified

Conp
by aut oHEPéBaI@F%@WGHﬂW%@F@@%‘g /3 §Ff@5110m SOI‘BIOBtoéééneﬂtjfrl%ﬂ@Fﬂhe’Fﬂé‘P‘i‘eoI eum
Et her - (&b QAcgS mmn‘am 5l BPDMSO]-\}/aSt %ggd ¥R thOeabtidnl BixGREORAYQHrcd%t 30%r owni sh

oil. Yield: 79.9% N5: [ MtH] + =
for 20h. Afterwards, the reaction mlxture was diluted with a saturated solution of NaCl and
extracted with Et,O (3 times). After drying on Na,SO, and evaporation to dryness, the residue
was purified by automated flash chromatography (Isolera®TM — Biotage; isocratic Petroleum
Ether — EtOAc 9 : 1) to give 0.252 g of the title compound as a colourless oil. Yield: 27.8 %.
MS: [M+H] = 138.21
"H-NMR: (CDCI;, 9): 1.80 - 1.99 (m, 4 H) 2.05 - 2.15 (m, 2 H) 2.27 - 2.37 (m, 2 H) 2.41 (t,
J=7.7Hz, 2 H) 4.55 (t, /7.8 Hz, 2 H) 4.66 (s, 2 H).

3-(3-Chlorophenyl-ethynyi)-1,9-dioxa-2-azadispirof4.2.3.2] tridec-2-ene (Isomer 1) and
3-(3-Chlorophenyl-ethynyi)-1,9-dioxa-2-azadispirof4.2.3. 2] tridec-2-ene (Isomer 2)

The title compounds were prepared following the procedure described for Compound 3¢, using
Compound 31f instead of Compound 3b and Compound 85a instead of Compound 3a. After
the usual work-up, the residue was purified by automated flash chromatography (SPO1°TM —
Biotage; gradient Petroleum Ether — EtOAc from 1 : 0 to 6 : 4) to give a first group of fractions
affording the less polar diastereoisomer (Example 86; 43.9 %) followed by a third group of

fractions containing the more polar diastercoisomer (Example 85; 25.4%).



-79- 3 '"-1(6-Methyl - 2-pyridyl)-ethynyll -2 , 3-dihydro-3-hydroxy-4

"Hspiro findene- 1, 5 '-isoxazole7 The title conpound was synthesi zed

usi ng t hewoebirom4aescri bed above for the conpound of Exaopiee2@.1/061650

substituti ng Conpound 88a for Conpou 3c and repl aci ng 2-br ono- 6-

met hyl pyri dine with 3-iodophenol. The“crude was purified by automated fl ash

chromat ography (SP1() TM - Biotage; gradient Petroleum Ether - Et0OAc from9
lto ﬁxam@sggo give the title conpound as a brownish oil.Yield: 67.6%

MB: [ M+H] + = 305 31 11-1-NVR (CDC13, 6): 2.64 (s, 3H), 3.02 (d, 1H 3.35

(d, 1H) M3 [BBHld731H0 3.65 (d, 1H), 5,41- 5.45(m 1H), 7.23 (d, 1H), 7.44

(d 160 e (c21,(7 1 4 haaa (-83370.024 . 20 1.7 190 (2 B0 1280k, 11

3 (3- Chﬂdi)&pltﬁe(dw Jéih%eﬁ;ﬁlﬂlﬂizoiéi)z “Adndispieo] H) 239 (L1 tethaded=28 Bae

8- Met hyI f n t{ &, conpound was prepared
fol | ow ng the %gtjﬁgg rép g ab08hjl ?Fﬁggorgrpgﬂlﬁ% lﬁ) As starting materi al
spi r o[ 4 EBhele &0- 8- one r epl aced 1, 4- di oxaspi ro[ 4. 5] decan 8-one. After the
usual th i due was purified by automated fl ash chromat ogr aphy
(SPOL T Wé( ggﬂt]agglg@:ZClZ) to give the title conpound as a colourless oil.
Yiel d: 9B-MVIR: 1APCLNYR.7Y CDER Gy, 4600} 1.97 37.06 (. 49) 2.43 (t8/-H)] HA, 268 A &kt (s, J=7. 2,

3 Ca et B utlabh alny ot - ko B aafs o b2 7% - 35 (ad Mec- 2- ene

The title conpound was prepared follow ng the procedure described for
Compound, 3c, . usi ng Conpound 31f instead of Conpound 3b and Conpound 89a
insteadwﬁgound 3a. After the usual work-up, the residue was purified
by aut ot gthidrbsshylCityanml Ognapbya-{-badsFRAG LM peniBidet-agae  gr adi ent
Petrol eum Et her - EtO0Ac from 97 : to 1 |vethe |tIe conmpound as
a whi t edy¥! wt@w%ﬁhes%ﬂmpaunwewmpé@?s%“ml‘%%\mmp L3-popandoly@.1pe,

( C?g13 nﬁﬂol) élnd%ltotueﬂﬂuﬂ)lloﬁlmama H‘Q)1(7 3 n4g6 0(d tmm@lfﬂa%ﬂml A b8nARe wéhs dilkred ltt 59-
( mreﬂux for 10.5 h, removing water with a Dean-Stark Apparatus. Dilution with water, washing

with aq. 5% NaHCO; and drying the organic layer over Na,SO, afforded the title compound as
dense yellow oil. This was further purified by automated flash chromatography (SP01°TM —
Biotage; gradient Petroleum Ether — EtOAc from 9 : 1 to 7 : 3) giving a white solid.

Yield: 75.3%.

MS: [M+H]" = 346.27

"H-NMR: (CDCI;, 9): 1.77 (d, J=5.4 Hz, 4 H); 2.00 (d, J=7.6 Hz, 6 H); 2.91 (s, 2 H); 3.92 (s, 2
H); 3.96 (s, 2 H); 7.31 (s, 1 H); 7.36 -7.44 (m, 2 H); 7.52 (s, 1 H).

Example 88
3'-[(6-Methyl-2-pyridyD)-ethynyl]-2.3-dihydro-3-hydroxy-4'H-spiro[indene-1,5'-isoxazole]

3-Trimethvisilvlethvnyl-2, 3-dilyvdro-3-hvdroxy-4'H-spiro/indene-1,5-isoxazole]
(Compound 88a)

The title compound was prepared following the procedure described for Compound 3c, using
3-methyleneindan-1-0l (Angew. Chem., Int. Ed., 48(33), 2009, 6148-6151) instead of
Compound 3a. After the usual work-up, the residue was purified by automated flash
chromatography (SP01®TM — Biotage; gradient Petroleum Ether — EtOAc from 9 : 1 to 1 : 1)
to give the title compound as a brownish oil. Yield: 79.9%

MS: [M+H]" =286.38



-80- Exanple 90

3-(3-Chl orophenyl - et hyny1) - 8, 8-di fl uor o- 1- oxa- 2- azaspi rol 4. 51dec- 2- ene 1,
1- D f | uorwoderaoiobenecycl ohexane (Conpound 90a) A net Irgli/EPRé1ploersyd
phosphoni um br om de/ sodi um am de nix%gte (MTP instant ylide, 0.49 g, 1.24
mmol ) was suspended in anhydrous Et20°(3 m) stirring for Ih at r.t..
Afterwards, the reaction m xture was cooled at 0OC and a sol ution of

4, 4-di fl uorocycl ohexanone (0.145 g, 1.08 nmol) in 3 mM of Et20 was dropped
into. Stirring at r t. was nalntalned for 16h then the reaction mxture
was fi| Bafbdleani2umEdsl - d) ~ g¢ peaglelf ur t her

pur fi cahi o cgmg&ﬁmagr ARSR- @itlgx R décﬁ'&efdl atsgfeofor b OaRaBuALasDI 10 |

4. 57 dec-2-ene e conpoun pr epar ed oW ng procedur e

descri bédampe Tdmpsubrditdiag Q@nmgnw%pd‘gm@ombundnéct eadl rqﬂaoetgrrﬁ@mmio -8a and

vas pur SRR 08 CAORRINE site v BERandy ARt P hPBp GG

gr adi en(SIRETMo} Bivteget Igedient Edzt@)mnf Ethan 9@t0Ac fromdb: 1 t&) 16 tgigive tluehetldl tle
compoun | o2l d: 41.9% Ms: [M+H + = 310. 35 11-1-NWR
(CDC13, g%‘ﬁso“%dég LbRYhE] o ?%elg Pl 97 - 2.14 (m 4 H), 2.14 - 2.34 (m 2
H, 2. 9BI§:qM+]H-309383 (d, J=7.6 Hz, 1 H), 7.41 (t, J=7.1 Hz, 2H), 7.52

(s, 1 H ] 1,
5% 5 et HTORER PR Py 294 thQ&zéd’a@&i Bty BPa335 50 0 el S e

1- (3, 3- Bigkhonyproprd-1 ¥0); $afré- 115t 1y4 benzanel Commound 9 ba) ﬁ@gotﬂtt)l e
conpound was synt hesi’ze 'owi ng the procedure reported f mpound 31c,
but usi AgO03d.ilddot ol uene |nstead of 3-chl oroi odobenzene. After the usual
wor k- up, the residue was purified by automated fl ash chromat ography

(1 SOLERA() TM - Bi otage; gradient PetroleumEther - EtOAc from100: 3 to
100: 7) Examgle8® t he tlle conpound as a yellowish oil. Yield: 94% 11-1-NWVR
(CI(ES X X 5%ne3 69 (quin, J=7.8 Hz, 2
nd 91b)

8-Methvlenespiro[4.5]decane (Compound 89a)

The title compound was prepared following the method reported above for Compound 31a. As
starting material spiro[4.5]decan-8-one replaced 1,4-dioxaspiro[4.5]decan-8-one. After the
usual work-up, the residue was purified by automated flash chromatography (SPO1TM —
Biotage; CH,Cl,) to give the title compound as a colourless oil. Yield: 98.5%.

"H-NMR: (CDCI3, 9): 1.37 - 1.49 (m, 8 H); 1.63 (dt, J=7.2, 3.6 Hz, 4 H); 2.16 (t, J/=6.4 Hz, 4
H); 4.61 (s, 2 H).

3-(3-Chlorophenyl-ethynyl)-1-oxa-2-azadispiro[4.2.4.2] tetradec-2-ene

The title compound was prepared following the procedure described for Compound 3c, using
Compound 31f instead of Compound 3b and Compound 89a instead of Compound 3a. After
the usual work-up, the residue was purified by automated flash chromatography
(ISOLERA®TM - Biotage; gradient Petroleum Ether — EtOAc from 97 : 3 to 9 : 1) to give the
title compound as a white-yellowish solid. Yield: 58.5%.

MS: [M+H]" =328.29

'"H-NMR: (CDCI3 9): 1.31 - 1.41 (m, 2 H); 1.46 (dt, J/=19.7, 6.9 Hz, 4 H); 1.59 - 1.76 (m, 8
H); 1.84 - 1.94 (m, 2 H); 2.89 (s, 2 H); 7.26 - 7.34 (m, 1 H); 7.35 - 7.45 (m, 2 H); 7.51 (s, 1 H).



The title conmpound was synt hesi zed foll ow ng the procedure reported for
Compound 31d, but starting from Conpound 91a instead of Conpound 31c. The
crude titweommpewnd was used in the next step w thout PUOTIEPRE11/061690
purification. Ms: [M:H + = 145,12 11]80NI\/R (CDC13, 6): 2.39 (s, 3 H; 7.30
- 7.35 (m 2 H; 7.40 - 7.49 (m 2 H7 9.44 (s, 1 H).
N-hydr oxy- 3- (3- met hyl phenyl ) prop- 2-yn-1-i m ne (Corrpound 91c) The title
conmpounguasiesagnt hesi zed fol l owi ng the procedure reported for Conpound 3le
but start_tf_l ng Trom Corrpound 91b |nstead of Corrpound 31d. The crude title
conpound-@8mdapphenyles; i S-ddueroql : doe-Zrgithout furt her
purlflcatlon I\/IS: [I\/H—|]+ = 160 19 111- NI\/R (CDC13 6): mx BE/Z 1/2: 2.37
(s, 15H) 2.37 (s, H);704(s 1H) 7.18 - 7.31 (m 3 H; 7.31 -7.42
Diflgo hyi8 Lol upeBd Ofwt ol y1) - pr op- 2- vni ni dovl

chl ori d

nmet hod her eﬁqﬁpﬁ]@ ?'ﬂgﬂocﬁpl? nﬁ:o}ﬁ?phg%ez , Qﬁlsd%" Ferr@w }egls%gc llfh‘r%"s(?g%

3-tri netlri’yilrsmblylvms @pszn%dah aobwdmws Hite (3 ed) sluengvhy WsEd-ti. ftehearde xhe st ep
3 (5 Ner TSP e SRR OB G P SR L h-anyopoesgioheranne 0 45865 ene
The tit Inencd)) lrpe)mﬂdofvﬂso maephm]@dd ﬁmb.l srring at he wis oc@atained (ﬂcestﬁh; theni theor

Compound_ 3¢, usin i ad_of nd_3b and

et ead o ARG T3 AHER s e TR Rored B he e, o8 QUOIREREr r o
by aut opatigehtibh.ash chromat ography (1 SOLERA() TM - Bi ot age; gradi ent

Petrol eum Ether - EtOAc from97 : 3 to 9: 1) to give the title conpound as
a white-yellow sh solid. Yield: 58.5% M [MH + = 308.28 111-NVR (CDC13,

6): 1. 33 (3 dhl&api(emz e@hvbbﬁ SB-aE%am l~0%@2(dﬁlsp9ﬂoﬁ&5]déo-§2ne( dd, J=12.0, 3.2 Hz, 2

;2. 3 -7.23 26 (dd, J=7.6 Hz,
I]-i) . T@g_ t1th cgrgpquﬁfl stls mepared éé;lqowmg the procedure descr1bed|_P0r Compoun(d 3c, using

Compound 31f instead of Compound 3a and Compound 90a instead of Compound 3b. After
the wusual work-up, the residue was purified by automated flash chromatography
(ISOLERA®TM — Biotage; gradient Petroleum Ether — EtOAc from 99 : 1 to 95 : 5) to give the
title compound as a yellowish solid. Yield: 41.9%.

MS: [M+H]" =310.35

"H-NMR: (CDCI3 6):1.82 -1.92 (m, 2 H), 1.97 - 2.14 (m, 4 H), 2.14 - 2.34 (m, 2 H),

2.95 (s, 2 H), 7.33 (d, J=7.6 Hz, 1 H), 7.41 (t, J=7.1 Hz, 2H), 7.52 (s, 1 H).

Example 91
3-(3-Methylphenyl-ethynyl)-1-oxa-2-azadispiro[4.2.4.2]tetradec-2-ene

1-(3,3-Diethoxyprop-1-vn-1-vi)-3-methyilbenzene(Compound 91a)

The title compound was synthesized following the procedure reported for Compound 31c, but
using 3-iodotoluene instead of 3-chloroiodobenzene. After the usual work-up, the residue was
purified by automated flash chromatography (ISOLERA®TM — Biotage; gradient Petroleum
Ether — EtOAc from 100 : 3 to 100 : 7) to give the tile compound as a yellowish oil.

Yield: 94%.

"H-NMR: (CDCl3, 9): 1.30 (t, J=6.8 Hz, 6 H); 2.34 (s, 3 H); 3.69 (quin, J=7.8 Hz, 2 H); 3.85
(quin, J=7.7 Hz, 2 H); 5.51 (s, 1 H); 7.16 (d, J=7.6 Hz, 1 H); 7.22 (t, J/=7.6 Hz, 1 H); 7.27 -
7.36 (m, 2 H).



3- [(6-Methoxy-3 -pyridyl)-ethynyl] -1 ,9,12-trioxa-2-azadisp iro
[4.2.4.2]tetradec -2-ene The title product was obtained foll ow ng the
procedur evdestyiokbed f or the conpound of Exanple 3, but ®CarmrReig/obreem
Compound 70a i nstead of Conpound 3c,z§qu substituting
5-i 0do2- net hoxypyridi ne for 2-brono-6-nethyl pyridine. After the usual
wor k-up, the residue was purified by automated fl ash chronmat ography
(SP01() TM - Biotage; gradient PetroleumEther - EtOAc from9: 1 to 4: 6) to
gi ve the t|tIe corrpound as a brovvnlsh oil solid. Yield: 45% M. [MtH + =
329. 23 B ymephyiphenioy (Coy 914 (m 2 H), 177192(m2H),
(1d 98- 1 2 H)Jf %e (ﬁé c&n@und %VH)Q ':s?’ynﬁ?engd_%’llo%m%%he %Igéed(lf@ re]?9 ’fOIAC(QI%O(lﬁd 3 ﬁﬁ)out 6. 77

-1 (6- I\/@ftdﬁyllg-f@npy‘@mpwmﬁ Dax fayieyd 7 Cammunds? by dhocode b&%cmmnqu@cpww wed in
[ i ndene- e product was obtained by Swern's
oxi dat i (t)}?]e Rt slgi%scrl g @hherl;ﬂgﬁéahl})lé 83, starting fromthe conpound of Exanple
88 int eMEdMﬂHﬂe démpdund of Exanpl e 82. After the usual Work up, t he

resi due: b f 0 0 hy. PO Bi ot age;
gr adi enti!i‘gél}/l %égﬂFE?)h%a% E?@ ?(% r%%ég%gﬁ) Er% ? a%f)zf{g e title
conpound as a brownish oil solid. Yield: 50. 3 % VS [ Mt ] + 303 21
11-1-NWR (CDClS 6) 2. 63 (s, 3H), 2.99 (d, 1H) 3.29 (d, 1H), 3.51 (d,

1H), (3-méph d)propef : upd 9%c)55-7. 62 (m 1H), 7.63-7.72

3.6 3
m 2 ! 1 U 2 1 Urc ri T mpoun 1}
( -[(6- ¥ Thg;lﬁ;@0§lgl§/or ﬂihﬂy )S-gséI?QGS&gd fo]}ﬂd))v fﬁh@m&% 2(4??p§11n%1tfﬁo>%o/l R’IO ng-34lelPl-tsp iro

[ i ndenestartarg-fron} Eempgupdd]b lfl'SIfF’@d tOif QO@ppmtﬁlcﬁJét Theagrudibtithd eraporme (i Hegd

descrl b r E}gg@gl ut starting fromthe Conpound of
%gg&?snl}sst%&;aéﬁgwpﬁgp%gﬁo oun 0@ r1%atlolal e 83. After the usual work-up,

the resMﬁ:e[MW&E pupf.19 ed by aut omat ed flash chromat ogr aphy (SPO1()TM -

Bi ot age 1 gi ve the

111 o conagfs FERCLPgl BUSH2 fer Ei R R 0T Tos Tido et a! B 5

(s 3H),3F? i§1(¢|42@{h!)3H)’5733é §04b5H)(m 2H), 3.49-3.58 (m 1H) 4.00 (s, 3H),

7.19 (d, 7.49°(m 4H), 7.61 (t, 1H), 7.69-7.74 (m 1 H).

N-hydroxy-3-(m-tolyl)-prop-2-vnimidoyl chloride(Compound 91d)

The title compound was prepared following the method herein described for Compound 3b,
using Compound 91¢ instead of 3-trimethylsilylprop-2-ynal oxime. The residue was used in the

next step without further purification. Yield: 96.4%.

3-(3-Methyiphenvi-ethynyl)-1-oxa-2-azadispiro[4.2.4. 2] tetradec-2-ene

The title compound was prepared following the procedure described for Compound 3c, using
Compound 91d instead of Compound 3b and Compound 89a instead of Compound 3a. After
the usual work-up, the residue was purified by automated flash chromatography
(ISOLERA®TM - Biotage; gradient Petroleum Ether — EtOAc from 97 : 3 to 9 : 1) to give the
title compound as a white-yellowish solid. Yield: 58.5%.

MS: [M+H]" =308.28

'"H-NMR: (CDCI3 9): 1.31 - 1.52 (m, 6 H); 1.53 - 1.76 (m, 9 H); 1.87 (dd, /=12.0, 3.2 Hz, 2
H); 2.37 (s, 3 H); 2.90 (s, 2 H); 7.17 -7.23 (m, 1 H); 7.26 (dd, /=7.6 Hz, 1 H); 7.31 - 7.38 (m, 2
H).

Example 92



-83- Exanple 95 3 -(3 -Chlorophenyl-ethynyl)-7-dinmethylc arb anoyl-1
-oxa-2, 7-diaz asp irol4.41non-2-ene To a solution of Conpound 27d (0.12
g, 0.46 mwol2p1zao4400 ml  of di chl oronet hane was added TEAPCO/EP201ri061630 38

mol ) followed by N, N-di nethyl chl orofgg[marri de (0.051 m, 0.59 mmol). The
reaction mxture was stirred at r.t. Tor 4 h. Afterwards, it was evaporated
to dryness and purified by automated flash chromat ography (SPOL TM -

Bi ot age gy R Ry-3PkifR)-QHPAVELNE N 2 1ridkh OAG it 432, 4 2Hetta@eQ2-E)e t O Qi ve the
title conpound as a pale yelTow solid. Yield: 68.8% M. [MH + = 332.3

11- 1- NviRhe (titiosesodet veas: pipinad dlowmng ghe( pocelupq) dgscrlipd for the (qpmpoygl o3 41 (m
3 H 3. = 1314 : J= , - 1. qd=11.7
VRN @{té%fmf‘ Coriousl0a il G oyl se. el ioad =11 [,
Exanpl e 298eth@ypyrBlinaCior Griupmerhyhetbylpyr i) Aftee ther ysaptoydrkaup, dxacsidie- whsazasp

irold. 4 N [ P’p@H@q- g o) in 10
m  of nétﬂﬁger?gtfyea\[/ﬁvgosm al%d%éﬁ%r?%%g%fﬁgy@ I socyé%éttg %e( %8%%35&%0%%‘8E7t%l ).
The r eadt®snfromdt:Urte 4wastogiverthedtlatompotnd fsarbr@@nikh oifolidr Wakdd43%i t  was
evapor ati\;fgi, *@ﬁrg@%% and purified by automated RP chromat ography (SP01()TM
- Biotage;” - "anmoni um car bonate buffer 38:62) to give the title
conpoundHesMRhi(CDCEPI10):d.63Yi. 8l tn, B89 1. WB1.9P MaHp H)=1384.13 (hil -4 HNNR3 (CDC13,
6): ppm2.13 (dt, J=13.1, 9.2 Hz, 1 H 2.33 - 2.45 ém 1 H 3.12 - 3.20 (m
1 H 3. 200.-3.9-98 @4 H). 400 &. 88). 67 (d.d1H), 8.70id. 1H).38(s58H). 3. 68 (m 2 H)
3.84 (d, J=11.5 Hz, 1 H 4.44 (br. s., 2 H 7.32 (t, J=7.8 Hz, 1 H 7.38 -
7.45 (m 2 H 7.53 (t, J=1.6 Hz, 1 H Exanple 97 3 -(3

- Chl or ofixample- 9Bt hyny1) - 1- oxa- 2- aza-di spiro [4.1.3. |]undec-2-ene

0- et hy LRl ol g NERL e, L GRNBRUNG. Al AlpidAfichlt Sascagpound vas
prepared folf oW ng the metinodology described ror Conpound Z8a replacing

1- (t . butloxyidapiodwm Wes 8btained bylbweme axidahospi desdr®e@]migpmpte & oaring Tioe

react i OmSEHASNAR FBSHc'R ih0f RS cobSid habe AR PHELT L SRLON- VB

the residue was purified by automated flash chromatography (SPO1*TM — Biotage; gradient
Petroleum Ether — EtOAc from 95 : 5 to 1 : 1) to give the title compound as a brownish oil
solid. Yield: 50.3 %.

MS: [M+H]" =303.21

"H-NMR: (CDCI;, d): 2.63 (s, 3H), 2.99 (d, 1H) 3.29 (d, 1H), 3.51 (d, 1H), 3.65 (d, 1H), 7.23
(d, 1H), 7.44 (d, 1H), 7.55-7.62 (m, 1H), 7.63-7.72 (m, 2H), 7.76 (d, 1H), 7.80 (d, 1H).

Example 94
3'-[(6-Methyl-2-pyridyD)-ethynyl]-2.3-dihydro-3-methoxyimino-4'H-spiro[indene-1,5'-

isoxazole
The title product was obtained the method described for the compound of Example 84, but

starting from the Compound of Example 93 instead of the Compound of Example 83. After the
usual work-up, the residue was purified by automated flash chromatography (SPO1®TM —
Biotage; gradient Petroleum Ether — EtOAc from 95 : 5to 1 : 1) to give the title compound.
Yield: 82%.

MS: [M+H]" =332.15

"H-NMR: (CDCl3 9):2.59 (s, 3H), 3.15 (d, 1H), 3.34-3.45 (m, 2H), 3.49-3.58 (m, 1H), 4.00
(s, 3H), 7.19 (d, 1H), 7.37-7.49 (m, 4H), 7.61 (t, 1H), 7.69-7.74 (m, 1 H).



-84- 3-(3-Chl orophenyl -ethynyl)- 1-oxa-2-aza-dispiro [4. 1. 3 .1]
undec-2-ene The title conpound was prepared follow ng the procedure
descri bedwbani2@ommound 3c, using Conmpound 3le instead ofcCampp@uandicd® and
Compound 97a i nstead of Conmpound 3a. After the usual work-up, the residue
was purified by automated flash chronat ography (SP01()TM - Bi ot age;
Petrol eum Ether - EtOAc 97 : 3; then DCM 100% to give the title conpound
as a vvhlEtxgm peldsovm sh solid. Yield: 20.7% Ms: [MrH + = 285.77 111- NWVR

: , 2.23 - 2.32 (m 2
48 C 7 NGy 7-dig p4.4Inpp 2—ee|_|) 7.34 -
7.43
3 (3- tei 43?%’383 O%Ompguyn%m 14%“? s Ao e
e 9- Met Hﬁhﬁe@éﬁlnlsl 38 s Hw@ N hddmaihelchiomipoundded84p 1 niHESY mnmpob.
COMPOUNT RS CRYPRRLGT O A 09! @?ﬁrﬁem@ AokRgY: ARSEAIdRACh (o fyfRmaynd 283,
but repl acing 1- ut oxycar bonyl azet1 di non
1, 5-di ozoasfmdrb){@tcﬁl}mmmhr@mamgtapw (S2p1TThé —Bivage; \gmdicnumtrddum ktbgi-due was
purifie ash t h POl T Et20) to
Give t neoNs MheGTRER R0, AOLATRLRAARRS 1R Ghal Pore i GhRe L ok
(CDC13MSMIFHHB(56{DBn J54H22 H; 1.89 (t, J=6.4 Hz, 4H) 2.23 (t,

305 ety TMRLORSDRA i 1% Lt mA73 s Sm T agh (mo3 8D 1 -

pent adeg-42 (Ene i) Bg (fd 1@, 209'@51}@21”%"365?8 @r £ngned; i ehlow ngs3 e 1pnocedur e
described f Compound 3c, using Conpound 91d i nstead of Conpound 3b and
Conpound7@7ém|31§1ﬁéé&(tof IcoHpduhd 3a. After the usual work-up, the residue
was purified by automated flash chromat ography (SP01()TM - Bi ot age;

gradi ent Petrol eum Ether - EtOAc from9 : 1 to 7 : 3) to give the title
corrpoundllamp_hﬁﬁasty soI id. Y| eld: 20.7% Ms: [M+H]+ = 325.97 11-1-NWR
(CDC13, : 2 ) 6 g2 37 (s, 3 H; 2.91
(s, 2 21 13 -5 iz, 4 B : 2 H; 7.30 - 7.39
(m 2 Hfo a solutlon of Compound 27d (0. 125 g, 0.48 mmol) in 10 ml of methanol was added

trimethylsylylisocyanate (0.097 ml, 0.72 mmol). The reaction mixture was stirred at r.t. for 20
h. Afterwards, it was evaporated to dryness and purified by automated RP chromatography
(SP01®TM - Biotage; MeCN — ammonium carbonate buffer 38:62) to give the title compound
as white solid. Yield: 55%.

MS: [M+H]" = 304.3

"H-NMR: (CDCl3, 6): ppm 2.13 (dt, J=13.1,9.2 Hz, 1 H) 2.33 - 2.45 (m, 1 H) 3.12 - 3.20 (m, 1
H) 3.20-3.28 (m, 1 H) 3.55 (d, /<11.5Hz, 1 H) 3.58 - 3.68 (m, 2 H) 3.84 (d, /=11.5 Hz, 1 H)
4.44 (br.s.,, 2 H) 7.32 (t, /7.8 Hz, 1 H) 7.38 - 7.45 (m, 2 H) 7.53 (t, /=1.6 Hz, 1 H)

Example 97
3-(3-Chlorophenyl-ethynyl)-1-oxa-2-aza-dispiro[4.1.3.1]undec-2-ene

6-methylene-spirol3.3]heptane (Compound 97a)

The title compound was prepared following the methodology described for Compound 28a
replacing 1-(t.butoxycarbonyl)-3-azetidinone with spiro[3.3]heptan-6-one. The reaction crude
was used in the next step without further purification.

MS: [M+H]" =108.18



-85- 3 -(3 -Chl orophenyl-ethynyl)-1 -oxa-2-azaspiro [4.3] oct-2-ene The
title conpound was prepared followi ng the procedure described for Conpound
3c, usi ngvCanpowsdo31f i nstead of Conpound 3b and net hylpem@Eryailiobish@ne
i nstead of Compound 3a. After the us%%[ wor k- up, the residue was purified
by automated flash chromat ography (SPO1() TM - Bi ot age; gradi ent Petrol eum
Ether - EtOAc from1l: O0to 9 : 1) to give the title conpound as a pale
JCdz{orX R fer l ]@ca mzab’ i 133 ZAndel -l |-5N|VR (CDCl32 ?)8 1.58
) hg t1f.1§ corgpcglzd wap pmal(ephfol@\xpﬂg thg pgage@tge dgscp.]yed for Qmmund'j"zwusgng_t 1
H, 7. 3@om 6 rflcl431(eqhst% ééo?nf%gnc( 8y and écnﬁp(!ﬂ%d oka liﬂstea@%@@@fngo&goja After

3-(3-Ch|orop enyl 10- di oxa- 2-azadi spirol 4. 2. 3. 21tri dec- 2- ene

Di et hyl tlrt—wmlhwrbﬂe,cty@ ks @(wﬂépliflfle-ddwc@alt%@k%ﬂl fBask clucowisgrntl] (WO4)TMThe title
compoun | I e a, but
usi ng. iR PERAALEGulC, EAND97 - 0 R CRAT AT REE e e

1, 4-di ondngmyelb{vtislﬁﬁ]diécﬁnld&(lﬁ% After the usual wor k-up, the residue was
purified,oy 0 fl ash chromat ography (SP01()TM - Biotage; gradient

Pet r ol e:ijl/lm?l':q\%ﬁ] ”3%5870 froml1l: Oto 8 : 2) togive the title conpound as a
col our | éHsNMiRI (CNCQ;I dy: 182. -1?%94Nﬁ 2[ W62 -22|4(Xn804 H)-2a. ,’ZN\/R 32(@@ I-B,, 6)
1.28 (t, J= H)3 2.15 (m_4 H 2.19 -2.27 2 (q,
J=7.1 H2494-2.|5574m6gl-d)5 1@([5;)2H) 7.31 (t, J—78Hz 1 H), 734 743(m 2H) 50-

1, 1-bi s(7l-54d(rnpx1y t hyl ) - 4- net hyl ene- cycl ohexane (Conpound 100b) To a
suspensi on of’ L| AlH4 (0.166 g, 4 4 mol) in anhydrous Et20 (10 m) stirred
a 0C was added a sol ution of Conmpound 100a (100 ng, 2.08 mmol) in Et20 (10
ml). Th tdgeON m xture was stirred at r.t. for 2 h. Additional 0.5

equi v l%x%& g A1H4 wer e added and the reactlon was stirred at r.t. for 1
h. Aft eBsvaiMighylj < , a2 ariadiisg : 3 1.3 M), then 2N
HCL (30 ml). Extractl on vvlth Et OAc, dryl ng over Na2804 and evaporation to
dryness afforded a crude which was purlfl ed by automated fl ash

chr omat ggWaphy PJby Bi (Coradinéfsa)Di chl or onet hane - Met hanol

gY: Z‘Fh_engl'g 5}8% /comp:oggd was preparec? 1)0110w1ng tﬁ/eemetﬂodo olggr dgscﬁgerap gmf)iosung 2§\'h IbElte sol i d.

replacing 1-(t.butoxycarbonyl)-3-azetidinone with 1,5-dioxaspiro[5.5Jundecan-9-one. After the
usual work-up, the residue was purified by automated flash chromatography (SPO1TM —
Biotage; Et,O) to give the title compound as a pale yellow oil. Yield: 96.3%.

"H-NMR: (CDCI3, 9): 1.76 (quin, J=5.4 Hz, 2 H); 1.89 (t, J=6.4 Hz, 4 H); 2.23 (t, J=6.2 Hz, 4
H); 3.95 (t, /=5.5 Hz, 4 H); 4.67 (s, 2 H).

3-(3-Methviphenvl-ethynyl)-1,9, I13-trioxa-2-azadispirof4.2.5. 2]pentadec-2-ene

The title compound was prepared following the procedure described for Compound 3c, using
Compound 91d instead of Compound 3b and Compound 97a instead of Compound 3a. After
the usual work-up, the residue was purified by automated flash chromatography (SPO1°TM —
Biotage; gradient Petroleum Ether — EtOAc from 9 : 1 to 7 : 3) to give the title compound as a
pasty solid. Yield: 20.7%.

MS: [M+H]" = 325.97

'"H-NMR: (CDCI3 6): 1.71 - 1.82 (m, 4 H); 1.89 - 2.08 (m, 6 H); 2.37 (s, 3 H); 2.91 (s, 2 H);
3.94 (dt, J=18.5, 5.5 Hz, 4 H); 7.17 -7.30 (m, 2 H); 7.30 - 7.39 (m, 2 H).

Example 99



MS: [MrH] + = 156.22 11-1-NVR (CDC13, 6): 1.51 (t, J=6.6 Hz, 4 H) 2.02 (br.
s, 2 H 2.19 (t, J=6.1 Hz, 4 H 3.70 (s, 4 H 4.67 (s, 2 H).

f 1- (Hydr owgreetdnphdoo 4- net hyl i denecycl ohexyli et hyl PCT/EP2011/061690

4- et hyl benzenesul phonate (Conpound ,100c) To a suspension of Conpound
100b (0.25 g, 1.6 mmol) and pyridine (0.40 m) in dichloronethane was added
at 0C a solution of p-toluenesul phonyl chloride (0.336 g, 1.76 mmol) in 1
m  of dlsqblc@ﬂ&afﬁfemr&%vnm@ Jxﬁemzhs%ommduzeen\efas stirred at 0C for 30 mn.
then at r.t. for 3.5 h.”. D Tution wth dichloronethane, washing with 1M
aqueous Thﬁﬂsk@@lamné Pyan@repaisd felfoyying thaiprgseruse desaribesk fop Campoungficeysing

evapor a I [ t graphy
(P01 ) Tl o e S e e o P 5

5) to guAf@r tthe upy I\éorg@mpdtmdwdws wisVpijfred=b fgtogatel] flpshNMRomEOD@N!S), 6)

1.39 -

(s 2 1o eb s Bl ity ety hokelfind 3, 30 P g ligbipe &,

7- Met hylcoldmvadzs mmbpfleﬂwfs(md ¥ilhehdte (Conpound 100d) To a sol ution of
corrpoungh{,[ O[Q/F}f %%g g, 1.03 mmol) in THF (2 mM) stirred at 0C was added
sodi um hydr 5 g, 2.06 mol). After 30 mn. stirring, the mxture
was heat HGNMR 60&2(?1‘305) 5.58.- 147t ém, tH).ut.8BD(dthiEN1 8B 9.9938tF, &3 Han1 W)t h Et 20
and evaporatl on to dryness, the crude was used in the next step without

furt her 2ph¥i 2.2 4F 8rH) %5 -R-641m324d), 322 (- 2h).oF-8pKedyl-bimylyiy-361- | 1

0- di oxa728#Rdi SPi7ed (4/4.6 Az 1 A). tridec-2-ene The title conpound was
prepared fol 'owi ng the procedure’described for Conpound 3c, using Conpound
31f instead of Conpound 3b and Conmpound 100d i nstead of Conpound 3a. After
the usugl  wBikoyp. the residue was purified by automated flash

chr omat og'r'a' I sol era() T™ - B| ot age gr ad| ent Pet rol eum Et her - EtOAc
from8 3-(2-9 e gl O 47adis ity dec-acpal e-yel | ow sol i d.
Yield: 67.6% Ms: [I\/H—I]+ 315 80 11- I-NIVR (CDC13 6): 1.52 - 1.69 (m 2
H 1.82- 1.95 (m 4 H 2.01 -2.14 (m 2 H), 2.87 (s, 2 H 4.45 (d, J=3.4
Hz, 4 HPpiathd9Y-metifi&icyctohexinly,I-dicd3boxylate (Lédmponnd200d), 7.51 (t, J=1.6 Hz, 1
H) .

" 8Te title compound was prepared following the method described for Compound 3 1a, but using
diethyl 4-oxocyclohexane-1,1-dicarboxylate in place of 1,4-dioxaspiro[4.5]decan-8-one. After
the usual work-up, the residue was purified by automated flash chromatography (SPO1°TM —
Biotage; gradient Petroleum Ether — EtOAc from 1 : 0 to 8 : 2) to give the title compound as a
colourless oil. Yield: 88.1%.

MS: [M+H]" =240.30
'"H-NMR: (CDCI3, 9): 1.28 (t, J=7.2 Hz, 6 H) 2.05 - 2.15 (m, 4 H) 2.19 - 2.27 (m, 4 H) 4.22 (q,
J=7.1 Hz, 4 H) 4.68 (s, 2 H).

1, 1-bis(Hydroxymethyl)-4-methylene-cvclohexane (Compound 100b)

To a suspension of LiAlH4 (0.166 g, 4.4 mmol) in anhydrous Et,O (10 ml) stirred a 0°C was
added a solution of Compound 100a (100 mg, 2.08 mmol) in Et;O (10 ml). The reaction
mixture was stirred at r.t. for 2 h. Additional 0.5 equivalents of LiAlH4 were added and the
reaction was stirred at r.t. for 1 h. Afterwards, it was quenched, by adding THF/H,O (2 ml : 1.3
ml), then 2N HCI (30 ml). Extraction with EtOAc, drying over Na,SO, and evaporation to
dryness afforded a crude which was purified by automated flash chromatography (SPO1°TM —
Biotage; gradient Dichloromethane — Methanol gradient from 1 : 0 to 95 : 5) to give the title
compound as a white solid. Yield: 92.1 %.



Exanpl e 101

3-1(4-Chloro-2-pyridyl)-ethynyll-8, 8-difluoro-1-oxa-2-azaspirol4d.5ldec-2-en
e 3-[(4- GNban/@4499ri dyl ) - et hynyl P8- oxo- 1- oxa- 2- azaspi r eC4/Eppdeve@oene
(Conpound 101a) The title conpound was synt hesi zed usi ng the net hod
described for the conpound of Exanple”32, but starting fromthe conpound of
Exanpl e 65 instead of the conpound of Exarrpl e 31. The crude was used in the
next stwps f UL 15@@3 her purification I\/B: [I\/H—I]+ = 289.7 111- NIVR (CD03,
6): ppm1 g 24 - I—% 74 - 2.90 (m 2 H 3.05
(s, 2 H)H7NM§ (@/aClsJ-)slél(tsz Pz, ﬁHN? 0%(11598 D) DN (ts/6e, Ha 4i) 38705(‘5 (d,

J= 54I—|§l (gl)( (}3%[) (4-Chl oro-2-pyridyl)-ethynyl 8-difl uoro-

1- oxa- 2- i''g 4. 5] dec-2-ene Into a solution of Conpound 10la (0.085
g, 0.29 mml) in5n of dichloromethane stirred at r.t. under a nitrogen
stream 63 m 1.23 nmol ).
Stirringhd = A 4 bespRbUIe queous sol ution
of NaHCfZBmﬁ&mmz)roo@as added extractl ng vvlth DCI\/I (3 x 5 m), drying the
organic _layer with Na2SO4 and evaporating to dryness. The residue was
purified°by WRGHAR ey Fraperdnt ibalbgt aﬁphw(mgl@fse?rado?wdm%i<eﬁag@l> §r adi ent

Pet r ol eymnfkddthane FQAQIST £M0°8% sol@idnCofSD tohfé)lesh@h&iy\l’ @nloh&e $O 336eg,compound as
a yellowoil containing a main _inpurity. This oil 2(Eurl i ed agai n using

RP chr omtdyndpRlofdidéiremethane Thegicentiapn anixtyig. memp & 39smingiheasf or di ng
the title goygau rlﬁllhﬁg}{%é{)hoavblﬁ&ow@fh&@e %k}hfgg w‘éhqw &3&6@%}@@; ar{d'\{klfh{kf =H)

311.4 111-NWR ppm

2.14 - 2n<3§ry(n&w12h Np2S9.4.980xled, 2 ftey eVﬁpsfﬂtIQrd@Cde%ThlS W23 @umﬁedtayavhyorrratgb (d,
J=1.5 _

3-1(4- ChaSh]t ﬁy%ﬁ' épdgqﬁwee}l;@ﬁ%yﬁo%g]eég%glfycar Sﬁﬁ%n%xg[ ezthaélggg%rflrlol4 5l1dec-
2-ene Ethyd: i)imnvmheltlden@npmmdhexanecar boxyl ate (Conpound 102 a) This

i nterne §, s gli(?'gpr ed followi ng the procedure described Conpound 3la.

As star |n erial” et hyl 4-oxocycl ohexane-1-carboxyl ate repl aced

1, 4-di o%Hsl}ﬁVIRn[(@lDb“]gdé)caaQ 816hém, 44 P8 t hed usuaH) 188 {s; BiIp) 3t5hés, Rébiddle was
purlfled by aut omated flash chromato raphy SPOL TM - -88- Biotage;

gr adi ents: P&DAd1ebh T hiast (m. /eSO B2 3 Homddsd, /=833, 2H).6) to give the title
conpound as a colourless oil. Yield: 68.7 %

7-Methylidene-2-oxaspiro[3. 5] nonane (Compound 100d)
To a solution of compound 100c (0.320 g, 1.03 mmol) in THF (2 ml) stirred at 0°C was added
sodium hydride (0.082 g, 2.06 mmol). After 30 min. stirring, the mixture was heated at 60°C

for 5 h. After dilution with water, extraction with Et,O and evaporation to dryness, the crude

was used in the next step without further purification. Yield: 77.3 %.

3-(3-Chlorophenyi-ethvnyvi)-1,10-dioxa-2-azadispirof4.2.3. 2] tridec-2-ene

The title compound was prepared following the procedure described for Compound 3c, using
Compound 31f instead of Compound 3b and Compound 100d instead of Compound 3a. After
the usual work-up, the residue was purified by automated flash chromatography (Isolera®TM —
Biotage; gradient Petroleum Ether — EtOAc from 8 : 2 to 1 : 1) to give the title compound as a
pale-yellow solid. Yield: 67.6%.

MS: [M+H]" = 315.80

'"H-NMR: (CDCI3, 9): 1.52 -1.69 (m, 2 H) 1.82 - 1.95 (m, 4 H) 2.01 - 2.14 (m, 2 H), 2.87 (s, 2
H) 4.45 (d, /=3.4 Hz, 4 H) 7.29 - 7.35 (m, 1 H), 7.36 - 7.44 (m, 2 H), 7.51 (t, J/=1.6 Hz, 1 H).



M5 [M+H + = 169. 50
3-trinethylsilylethynyl-8-ethoxycarbonyl-1-oxa-2-azaspiro[4.5] dec-2-ene
( Conpoundw 202)p4400he titl e conmpound was synt hesi zed usipad/EPh@ 1netchod
descri bed above for Compound 3c, but hg'{;_epl aci ng Conpound 3a with Conpound
102a. The crude was purified by automated fl ash chromat ography (1soleraTM -
Bi ot age; gradient PetroleumEther - EtOAc from98 : 2 to 40 : 60) to give
the titlgg.manP@yYnd as colourless oil. Yield: 49.3% Ms: [MH+ = 308.55
3-1-(4- or O- -yr|d¥1)-ethyn |1 -8- ethoxycarbon I- 1l -oxa-2 -azaspiro f
Chlg leqthyngl Sgheifuers-logis &5 ZIE¢-4+819 ow ng t he
procedure descrl bed for the corrpound of Exarrpl e 3, but substituting

Compound 102b for Corrpound 30 ~The residue was purlfl ed by automated RP
g ot agje-2-agysp IRA Baer L &o CIC aonsd [t or di ng t he

(1tTe campayRmeb b %&ﬁe% SIS Izleﬁ“iﬁ%ﬂb@dﬁﬂ%@%%@%‘i% o™ Gt
2H), 2. 32- @tsmrt(ng]from-l)he @npRur{dsef Bdmple26 Ddstea] o2Hy compdmd (off Ex@hle 37. 20 (d,
1H) 2 (3- Ch%g gl%d le’ISG(Y nﬁtﬁe 1(1(::61 Sti HQVHh E%?u%elglfurg%at on,

orop en I sochroman-4,5' -i soxazol e]
4 met hy M$idMsidtiheGR&AR (Cbnpound 1 03a) This |nterned|ate was prepared

| sochr ont s REBE B, B 73520 St Y Para 2ar dzc il 873ne DRR EHF RS woua
wor K- upyg, b'?ﬁ 7@%%&1@'@@5\4’51?0@%1?1%‘?@9 RY saus Hgafﬁﬂgfskilﬁb‘cfﬁlﬁanﬁﬁ?gr aphy (SPO1TM
- Biotage; gradient Petroleum Ether - EtOAc from1l : 0to O : 1) to give

the title conpound as acolourless oil. Yield: 69.8% M5 [I\/H—I]+ = 146. 19
. N . 4,(5, 1 H 563 (s, 1

(m 1 H -89 3
-( 3- Chilgp @.phlgnyn o%@(bnywmgl 1 QH (@ ORS ng 29) nfnncslbmrﬁr mhafrrilelhlorEmbﬂlamtmd) 7

r.t. under a nitrogen stream was dropped diethylaminosulphurtrifluoride (0.163 ml, 1.23 mmol).
Stirring was continued overnight. Afterwards, a saturated aqueous solution of NaHCOs (5 ml)
was added, extracting with DCM (3 x 5§ ml), drying the organic layer with Na,SO4 and
evaporating to dryness. The residue was purified by automated flash chromatography
(Isolera®TM — Biotage; gradient Petroleum Ether — EtOAc from 95 : 5 to 6 : 4) to give the title
compound as a yellow oil containing a main impurity. This oil was purified again using RP
chromatography (Isolera®TM - Biotage; aq. NH4HCO3;/AcCN 55:45) affording the title
compound a yellowish-white solid. Yield: 14.2%.

MS: [M+H] =311.4

"H-NMR: (CDCI;, 6): ppm 1.82 - 1.96 (m, 2 H) 2.02 - 2.14 (m, 4 H) 2.14 - 2.35 (m, 2 H)
2.98(s,2 H) 7.37 (dd, J/=5.4, 2.0 Hz, 1 H) 7.59 (d, /=1.5 Hz, 1 H) 8.55 (d, /=5.4 Hz, 1 H).

Example 102
3-[(4-Chloro-2-pyridyl)-ethynyl]-8-ethoxycarbonyl-1-oxa-2-azaspiro[4.5]dec-2-ene

Ethyl 4-methylidenecyclohexanecarboxylate (Compound 102 a)

This intermediate was prepared following the procedure described Compound 31a. As starting
material ethyl 4-oxocyclohexane-1-carboxylate replaced 1,4-dioxaspiro[4.5]decan-8-one. After

the usual work-up, the residue was purified by automated flash chromatography (SPO1TM —



The title conmpound was prepared follow ng the procedure described for
Compound 3c, using Conpound 31f instead of Conpound 3b and Conpound 103a

i nst ead oVOCompouwed 3a. After the usual work-up, the regcamEr2eadeaoified
by automated flash chromat ography (SP%l TM - Bi ot age; Petrol eum Et her -
Et0Ac from 97 : 3) followed by autonﬁ%ed RP chr omat ography (SPO1()TM -

Bi ot age; gradient aq. NH4HCO3/ AcCN from 40: 60 to 20: 80) affordlng the
tltlecw Neradi¥ht@lettoledm - FH A WsH] 343 h cdnf¥RR 516,

3.36 - %é(gﬁdxmeoe&%-&go%% 93)53 67%‘%1%6]{1%Hz 1H)396(d
J=12.0 F&lourieswﬂzﬁﬁ@lg B U%77 (m 1 H 4.77 - 4. 85 (m 1 H 7.11 - 7.18 (m 1
H 7. 31 ms: InB81{ 685 7.43 - 7.54 (m 2 H 7.56 - 7.62 (m 2 H) 7.71 (t,
J=1.7 Hz, 1 FD. Exanp e 104 3 (3 - Chl orophenyl -ethynyl)-7-(4-methyl-1 -p
|pera2|nylc arb onyl)-1 - Oxa- 2 , 7-di azaspirol4. 41non2-ene To a solution of
Compound 2t A 0ebe. ! PSIR0S kR b PpBfided TEA
(0.248 ! Der a s hony hl ori de
(122 nyTho tlﬂdsomwmlmi waH'Bwlthe@a@d umg 1ﬂm: me!;hOG dmcslbk@gj:tovu fﬂié?ons:tound Baaduf or 20

chr ot TRy gl il EPRPURA RRpIH A sBIER SobpBF T 0 o

the tit Ichzromamgmphﬂ(laﬁera TrmBiowid; gradicat Petrok9th EHG: — FAM] from 9857 ta140 111- NVR:

( DVBO- d 3 H 2.22- 2.37 (m 4 H
3.08 - 30)1 ‘%Qﬁ%t%ﬁ)coﬁlpﬁﬁldasﬁg%l?ﬁnmiﬁ% ‘5’(33’3 3.41 (m 3 H) 3.45 (d,
J=11.7 s [MHH)]" 33685{td, J=10.2, 7.0 Hz, 1 H 3.60 (d, J=12.0 Hz, 1 H)
7.46 - 7.53 (m 1 H) 7.54 - 7.61 (m 2 H 7.66 - 7.71 (m 1 H). Exanple 105
-(3 -Chl orophenyl -ethynyl)-7-(2-oxo0-1-imdazolidinylc arb
onyl) - 13qxaCRioio- ﬂp%ﬁ)@tﬁﬂ@ﬂ@—éﬂd&ﬁd‘lﬂb@@ﬁ] oﬂ_dlﬂ-atzdsbzlr@f 4CRHRAINE Was
synthesi zed using the method. described f he conpound of Exanple 104, but
repl aci Age 4t ﬁﬁ?lﬁwunﬂ S aé?ta%l%é%é}%ﬁg/rheaﬁ@caﬂwaéieww or the compound of

2- 0x0- 1-gxhih e B0 bidiubaR@IHahpohd Q6ivdRr CAfnfp@lﬁnde%alTﬁé adsidQ® wat be 1ﬁéfd was
purified by aufomated flash chromat ography -90- (SPOL TM - Biota

gr adi entutemgise ROhreatesinds (solsra®d M - Bjotpgs; ag- M O xAqGMNbH 4 adfer le;g Yi el d:
S1.3%  the title compound. Yield: 29%.

MS: [M+H] =327.16
"H-NMR: (CDCI3 d): 1.29 (t, 3H), 1.60-1.72 (m, 2H) 1.74-1.84 (m, 2H), 1.84-1.92 (m, 2H),

2.09 (dt, 2H), 2.42-2.51 (m, 1H), 2.62 (s, 3H), 2.96 (s, 2H), 4.17 (q, 2H), 7.20 (d, 1H), 7.39 (d,
1H), 7.63 (t, 1H).

Example 103
3'-(3-Chlorophenyl-ethynyl)-1H.4'H-spiro[isochroman-4.5'-isoxazole]

4-methyleneisochroman (Compound 103a)

This intermediate was prepared following the procedure described Compound 31a. As starting
material isochroman-4-one replaced 1,4-dioxaspiro[4.5]decan-8-one. After the usual work-up,
the residue was purified by automated flash chromatography (SPO1®TM — Biotage; gradient
Petroleum Ether — EtOAc from 1 : 0 to 0 : 1) to give the title compound as a colourless oil.
Yield: 69.8%.

MS: [M+H]" = 146.19

'"H-NMR: (CDCI3 0): 448 (3,2 H) 4.84 (s, 2 H) 5.04 (s, 1 H) 5.63 (s, l H) 7.02 - 7.09 (m, 1
H) 7.22-7.28 (m, 2 H) 7.67 - 7.75 (m, 1 H)



M5 [MrH + = 373.3 111-NVR (DVMBO-d6, 6): ppm2.04 - 2.23 (m 2 H 3.21 -
3.42 (m 4 H 3.49 - 3.79 (m 6 H) 7.22 (s, 1 H 7.46 - 7.53 (m 1 H 7.54
- 7.61 (Mvo20td0074066 - 7.71 (m 1 H) Exanple 106 3 -(3PcTHP2011/061690

or ophenyl -et hynyl1)-7-(1 -pyrrol idi nyé c arbonyl)-1 -oxa-2, 7-diazaspiro
[4.4] non-2-ene The title conpound wgs synt hesi zed usi ng the met hod
descri bed for the conpound of Exanple 104, but repl acing

4- et hyl -1 - pi perazi necarbonyl chloride with 1-pyrrolidinylcarbonyl chloride
(9799 . After the usual wor k- u the crude was purified tw ce by automated
fl ash chre nm'nn.”'ﬂ L NZ=SD 2\’ u" a .‘(5_ P«.ﬂngl.f. NH3 100: 0.5 then

igg & 3 T)n tifle @Mlﬁ)&.ed s !Ii)}’e(ﬂﬁﬁéd sf&ldv&@ng ke % ﬁed&@ dé&lbé\ﬁbr bMﬁbﬂ)u"ﬁd‘303§§ng3 5

2,32 ( d@@mpgwmzs 18 mesad of Gomppind % 49 Cqmpm@nc( bp3aans1ead of g,@mpomm ity ( 0

J=17. 4 & Ls 2 H);
3 66 - ?ﬁfg&?'&(}ﬂiﬁ%atﬂe J}esglge %[ag Bﬁrﬁgedl@yl_?zu'?‘on%gﬁ ﬂa%t}ggr?ﬁmo?;aﬁ@ SP%I 7 &3
(t, J=1DBjotkge, Pdtirdihum EﬂanﬁlEeOAC)'frorrBW- (3 follbrved by automated RP chromatography

or ophen b /- p| r|d| o) eyl

non- 2- exép(ﬁ 'EM[QY]%{ age % Srtlfr?l ﬁégﬁg%lfzgd@sq%ﬁ%zgh@%ﬁ? Be[etsltcl:rl bed
for thecooppodndickif IEX%rrpI e 104, but repl acing

4- et hy r arbonyl chloride wi th piperidinocarbonyl chloride.

Af ter th@d@ﬁ%ﬁ V\é%ﬁ% the crude was purified by automated fl ash

chr omat dgeavIRy (10SBOL;) a)NB-36B|3oBa(ge1fg)ram eRnt4 pal t o) SLehH (@t ap. (}Hf,ucmy: 7: 3
to 3: 7) to afford a yellowsh oil. Yield: 37.4% M. [MH + = 372.3
111- NVR3-90CHGTES2.06¥z 1 5hrvep. 5877 (n1,.1618) 4.77 - 6 88m4] 89 7(1dt 7.13<08 10D B310- Hz, 1
H 2.24 3 0 1 1 (m 5H) 3.56 (ddd,
J=10. 6, 7§’8§m %Hém‘é '7°f4ﬁ3‘ Lz 262@1{%% 7?—1)“ L3307 1H 3.72
3.77(m 1 H 7.32 (t, J=7.8 Hz, 1 H 7.38 - 7.44 (m 2 H) 7.53(t, J=1.7
Hz, 1 EXI%leﬁ)-(3-ChIorophenyl-ethynyl)-?-(3

- met hyl - 2-0x0- 1-imdazolidinylc arbonyl)-1-oxa-2, 7-

di azaspiBr@{Chletdptenyl2denel)-7Xhendthyi{lei i tbo 1 a2 lTediazagdro{rsd Ingn-t he
nmet hod ggsgri bed for the conmpound of Exanple 104, but replacing

4- met hyF="1=pi per azi necar bonyl chloride with

3- met hamesaopthion wi Ca2mpxard D7di( tkizak, W hnhodrib divyilorahdthime d €0 mP)f\ilzfsradded

(5p01() Th- 60 abe FomARn Rt Pt R Ernind SMETE PR A o

afford @ 798 eymslp! TH3. red6tioh hix@re W kept under stirring for 20 h. After evaporation, the

residue was purified by automated isocratic RP chromatography (SPO1®TM — Biotage;
NH4HCO3/AcCN 55: 45) affording 91 mg of the title compound as a gummy oil. Yield: 49%.
MS: [M+H]" = 357.44

"H-NMR: (DMSO-d6_d):ppm 1.98 - 2.15 (m, 2 H) 2.18 (s, 3 H) 2.22 - 2.37 (m, 4 H) 3.08 -
3.17 (m, 2 H) 3.17 - 3.23 (m, 2 H) 3.23 - 3.41 (m, 3 H) 3.45 (d, /=11.7 Hz, 1 H) 3.53 (td,
J=10.2, 7.0 Hz, 1 H) 3.60 (d, /=12.0 Hz, 1 H) 7.46 - 7.53 (m, 1 H) 7.54 - 7.61 (m, 2 H) 7.66 -
7.71 (m, 1 H).

Example 105
3-(3-Chlorophenyl-ethynyl)-7-(2-0x0-1-imidazolidinylcarbonyl)-1-oxa-2.7-diazaspiro[4.4]non-

2-eng
The title compound was synthesized using the method described for the compound of Example
104, but replacing 4-methyl-1-piperazinecarbonyl chloride with 2-0xo0-1-imidazolidinecarbonyl

chloride. After evaporation, the crude was purified by automated flash chromatography



M5: [MHH + = 451.3 111-NVMR (CDC13, 6): ppm2.08 -2.23 (m 1 H 2.40 (dd,
J=13.0, 6.8 Hz, 1 H 3.12 - 3.27 (m2 H 3.34 (s, 3 H 3.62 -4.10 (m 8 H)
7.33 (t, wedoR/ioz4001 H) 7.42 (t, J=6.6 Hz, 2 H) 7.53 (spCI/EHpo11Es®OPI € 109
-(3 -Chl orophenyl -ethynyl)-7-(N-ethyl -N-is opropyl-c arb anpyl)- 1-oxa- 2,
7-di azaspirol 4. 41non2-ene A sol ution of Conpound 27d (100 ny, 0.38 mmol)
and DIPEA (0.074 m, 0.07 mmol)) in 4 mM of CH2Cl2 was dropped over a
peri od @§pASt mﬂB?Jtagre* bradibRtROACINEPHNIRELTE: £ 98-D) MharfdPd ﬁamm&ﬁ sobi@l ution
in CH2Cl2 é éh) he reaction was stirred for 10 min.then it was dropped
into a Sotlétile¥to-of ethylisopropylanine (0.070 m, 0.576 nmol) and Di PEA
(0.074 s Q/[@ﬁ mpl) in CH2C12 (1 ml). After overni ght resting, the

reaction was concentrated under reduced pressure and the crude was purified
by aut onHtNYRE (RS Ocdir Srprodi04pRy23 (SPDH) P i 3.48i(ot 4He3.49r 3dP ént6 Pet r ol eum

et her - 21 ) low thick oil. Yield:
17. 4% Né%bQﬁﬁﬁ?% 3775330% ]@7%\/&% E‘%g%é@%gﬁ? %Syﬁt) J=7.1 Hz, 3 H 1.19
(d, J=6.6 Hz, 1 24 (d, J=6.6 Hz, 3 H 2.02 (dt, J=13.1, 9.1 Hz, 1 H
2.26 - 36 o6 3.06 (dqg, J=14.2, 7.1 Hz, 1 H 3.11 -3.34 (m 3 H)
3.54 - %%%%B%nr—l H 3.62 - 3.78 (m 3 H 3.96 (quin, J=6.7 Hz, 1 H 7.29 -
7. 36 (m3-(3-GH)or@phdilyl{cthyngb=7- ((B Dlvﬁoli(ﬂmﬁbarl?onSD 1-0x#-25Bdiemspifo[ 4 Inof=Remp| e 110 3

Rl S R R e e Ry T

met hod desc rbubadplﬁcﬁng thmeﬂ@npgtpedtzmécaﬁ)oaﬁpldhlohﬂé whibit 14pepbladinyigirbonyl

4-met hyl - | -, | ori de th N- met hoxy- -92-

et 1 2P R B R e Nt wen oo e e el ee et by

aut omat eﬂroﬁia@hpﬁﬁ(m@mmmwgé $R0d1;,-MoH/BHgtIage.s tEmaho®d,) felffor] aum et her
- EtOAc 8 : 4 ;. 6) to afford a pale yellow solid. Yield: 54.1% M

[ MeH] + .LVO\]M_%)hg Yleld 72.8%.
MS: [M+H]" =358.35

'H-NMR: (CDCI3, 6): 1.77 - 1.96 (m, 4 H); 2.01 (dt, J=13.0, 9.2 Hz, 1 H); 2.32 (ddd, J=12.9,
6.7,3.2 Hz, 1 H); 3.13 (d, /=17.1 Hz,1 H); 3.23 (d, J=17.4 Hz, 1 H); 3.34 - 3.49 (m, 4 H); 3.58
- 3.65 (m, 1 H); 3.71 (s, 2 H); 3.66 - 3.76 (m, 1 H); 7.32 (t, J=8.1 Hz, 1 H); 7.37 - 7.45 (m, 2
H); 7.53 (t, /=1.7 Hz, 1 H).

Example 107
3-(3-Chlorophenyl-ethynyl)-7-piperidinocarbonyl-1-oxa-2.7-diazaspiro[4.4]non-2-ene

The title compound was synthesized using the method described for the compound of Example
104, but replacing 4-methyl-1-piperazinecarbonyl chloride with piperidinocarbonyl chloride.
After the usual work-up, the crude was purified by automated flash chromatography
(SPO1®TM - Biotage; gradient petroleum ether — EtOAc 7 : 3 to 3 : 7) to afford a yellowish oil.
Yield: 37.4%.

MS: [M+H] =372.3

"H-NMR: (CDCI3 9): ppm 1.50 - 1.69 (m, 6 H) 1.99 (dt, /=13.0, 9.0 Hz, 1 H) 2.24 - 2.34 (m,1
H)3.07-3.17 (m, 1 H) 3.17 - 3.33 (m, 5 H) 3.56 (ddd, J=10.6, 8.2, 2.9 Hz, 1 H) 3.60 - 3.65 (m,
1 H)3.65-3.72(m, 1 H)3.72-3.77 (m, 1 H) 7.32 (t, /7.8 Hz, 1 H) 7.38 - 7.44 (m, 2 H) 7.53
(t, /~=1.7 Hz,1 H)

Example 108



1H NMR (CDC13, 6): ppm1.98 - 2.09 (m 1 H 2.34 (dddd, J=12.9, 6.6, 3.2,
1.5 Hz, 1 H 3.06 (s, 3 H 3.15 (d, J=17.4 Hz, 1 H) 3.23 (d, J=16.9 Hz, 1
H 3.63 (WD 28124048067 (d, J=12.2 Hz, 1 H) 3.69 - 3.82 (ECTEPR)1186850 (dd,
J=12.2, 1.

5 Hz, 1H)7.30-735(m8r]{ 7.38 - 7.45 (m 2 H 7.53 (t,
J=1.7 Hz, 1 H. Exanple 111 3 [ orophenyl -ethynyl)-7-(4-pyri dylc
arb anoyl)-1 -oxa-2, 7-diazaspi r014 41non-2-ene The title conmpound was

synt hesizeansbitandiRen et 299 ntlas el e fly1 1208 x ot NEniGHBRAHNE.8nyHXR5RL 27109,  but
substituting 4-am nopyridine fTor ethylTsopropylam ne After the usual

wor k- up 4 g%k, the crude was purified by automated fl ash
chr onmat I t 8:2to
5. 15) (S oy pans Moot BB G B G, o AL LA S

11 MR O, QDO ppiy 2-D0eTnecs ber. cloride A1 mathifsdpupyL > X6k (m 1

I;) 82 %E]m]fg?%%ﬁ Alg/ggrbg) cHI%lilgg’ ?fﬁg eéa% ﬁ%t}]tg%gryc’l)’%\zgs%u?lﬂe& "f_}ébltzl}lt%g ﬂ%s 2 67(7m_
2 H) 7. 8bromaipgmphy (ISP01 'Hyl 7 BéBaged gradrebt, @etidieum2ethfyr -SEUDAQ 8, Jto5l 99Hm, 2 H).
Exanpl e &l r%a%ey S&ﬁdﬂgﬂfd (97r phenyl et hynyl) - 7- et hoxyc ar bonyl -1 - oxa-2

, 7~ dlazasp ir % -ene The title conmpound was synt hesi zed using
the met St [ +Béd3for the conpound of Exanple 104, but repl acing

4- met hyk ncarb | .o r oat After
evaporgtﬁﬁﬁwﬁéﬁé g) g%éut?‘%? (@d g@ k‘gdr‘r%god Pl%gi I%ﬁ%&?‘;ﬁ r aphy
(SPOl()TMzH)BJ% %H)QB@%‘?@EmQ@FU@B?H@-@BW 1'&2"34@%]966% ﬁﬁ_)ﬁ‘53 1) to
afford a pale yellowoil. Yield: 67.3 % 79 1
(DI\/BOd@ 16;) 1.19 (t, J=6.7 Hz, 3 H) 2.15 (br s., 2 H 3.17 - 3.28 (m 1
H 3.32 - 3.44 (m 2 H 3.44 - 3.63 (m 3 H 4.05 (q, J=6.6 Hz, 2 H) 7.46 -
7.53 (m 1 H) 7.54 - 7.60 (m 2 H) 7.68 (s, 1 H. -93-

Example 109

3-(3-Chlorophenyl-ethynyl)-7-(N-ethyl-N-isopropyl-carbamovyl)-1-oxa-2.7-diazaspiro[4.4]non-

2-ene

A solution of Compound 27d (100 mg, 0.38 mmol) and DIPEA (0.074 ml, 0.07 mmol)) in 4 ml
of CH,Cl, was dropped over a period of 45 min at r.t. into a triphosgene (39.9 mg, 0.13 mmol)
solution in CH,Cl, (1 ml). The reaction was stirred for 10 min.then it was dropped into a
solution of ethylisopropylamine (0.070 ml, 0.576 mmol) and DIPEA (0.074 ml, 0.07 mmol) in
CH,Cl, (1 ml). After overnight resting, the reaction was concentrated under reduced pressure
and the crude was purified by automated flash chromatography (SPO1TM — Biotage; gradient
petroleum ether — EtOAc 8 : 21 to 4 : 6) obtaining 25 mg as a yellow thick oil. Yield: 17.4%
MS: [M+H]" =373.88

"H-NMR: (CDCl3 9): 1.15 (t, J=7.1 Hz, 3 H) 1.19 (d, J/=6.6 Hz, 3 H) 1.24 (d, J=6.6 Hz, 3 H)
2.02 (dt, J=13.1,9.1 Hz, 1 H) 2.26 - 2.36 (m, 1 H) 3.06 (dq, /=14.2, 7.1 Hz, 1 H) 3.11 - 3.34
(m, 3 H) 3.54-3.62 (m, 1 H) 3.62 - 3.78 (m, 3 H) 3.96 (quin, J=6.7 Hz, 1 H) 7.29 - 7.36 (m, 1
H) 7.41 (t, /7.6 Hz, 2 H) 7.50 - 7.55 (m, 1 H).

Example 110
3-(3-Chlorophenyl-ethynyl)-7-(N-methoxy-N-methyl-carbamoyl)-1-oxa-2.7-

diazaspiro[4.4]non-2-ene

The title compound was synthesized using the method described for the compound of Example

104, but replacing 4-methyl-1-piperazinecarbonyl chloride with  N-methoxy-N-



3-[(6-Methyl-2-pyridyl)-ethynyl]-8,8-difluoro-I|-oxa-2-azaspiro[4.5]dec-2-en
e 3-Trinmethylsilylethynyl-8, 8-difluoro-1-oxa-2-azaspiro[4.5]dec-2-ene

( ConpoundwO28m)oo44bhe titl e conpound was synt hesi sed f ol lpomiEPgO1tloeicp®t hod
descri bed above for Compound 3c, but SI ng Conpound 90a instead of Conpound
3a. After the usual work-up, the cr uc?e product was purified by autonated
flash chromat ography (Horizon''TM - Biotage) eluting with a Petrol eum Et her
- EtOAc n&ﬁl@@a%ﬁlogflr @lﬂbl@& Afi]erté?/al%iatlon5 theYbﬁliéj ‘wad4pukitd by automated flash
3-1(6-Met hyl- 2- )-eth 8-difluoro- 1-oxa-2-azaspiro f 4. 57
dec- 2- eﬁbrommérap ¥ @%é ﬁept%ﬁs g‘iﬁﬁl@btal?f‘éf@@@l ¢theki n§t QAR prQO@e‘Huﬁ)atOr eported
for the ﬁQﬂEi&%fé@eﬁI)w'g&W&d 34 1but repl aci ng Conpound 3c with Conpound
113a. After t'he "usual wor k- up, the crude was purified by automated fl ash
chr onat O&%:dpM](SP4§3TM - Bi ot age; gradi ent Petrol eum Et her - EtOAc from 9

1 to d t p y | I 5%
Ve [ ] FPELT D ek s pepiS! RS (@ fdl%%%@%”zi%q@%%‘s- 212
Sm7 g gs 32{)3215 (d21354m1a)61p3 (&J@%Qﬂz BH]‘B 63?5 981)(3%7 (& JH122F12211 (d
114 3- (ffs} S ér%ﬁle%%ﬁ) 3&%%;&32 %a 175 Ié% d@ 7230az7a%5pﬁ“} 6[H4? 733]8oét452<%%é1)
3- Met hyhg@gpy@iap[z(pgfrpound 114a) The title conpound was prepared
fol | owi ng the methodol ogy described for Conpound 28a, but replacing
1-(t. but oxycarbonyl)-3-azetidi none with 3-oxetanone. The reaction crude was
used i ngkhgpierty step without further purification. 3

- Chl (WReTyl'-et hynyl - 1, 7 di oxa- 2 azaspl ro 14 3] oct-2-ene The
t|tIe c dripdihaiophgn i of 4ot dhdeeirbpg : e & necknkor  Conpound

3c, but - gﬁggg 2 ad : gg;ga i nst ead
of Corrpggglgﬁg%. A ggg,q% e ht(j’éslu d%w% t%f mgﬂg&)ﬁ%&%gg?dﬁﬂgc pur P?E é]%gey
aut omat &9, fbu:aSlhbSdhltiogréta@gn@Whgﬂné mhﬂMprolBﬂmmgeAftgrth@i ugint Wﬁmmmhleihm Et her

chr omat SqPARK (G Rl 87 koo kit ARt oo TN B oag o 1. 4

af f or di rggpdtehEEuOAtcl MeDBIIntora§8:a tyed: 1 Dwo sitdril d pal¥iyellay sadid7Veefd: d6m%.
3- OXet aRedeN iy - 381 3
"H-NMR: (CDCI3_d): ppm 2.20 (dt, J/=13.1, 9.4 Hz, 1 H) 2.43 - 2.54 (m, 1 H) 3.16 - 3.25 (m,

1 H) 3.25 - 3.34 (m, 1 H) 3.70 (d, J=11.7 Hz, 1 H)3.77 - 3.86 (m, 2 H) 4.02 (d, J=10.5 Hz, 1 H)
7.30 - 7.37 (m, 1 H) 7.39 - 7.46 (m, 2 H) 7.50 - 7.57 (m, 1 H) 7.66 (d, J=5.6 Hz, 2 H) 8.40 (d,
J=5.9 Hz, 2 H).

Example 112
3-(3-Chlorophenyl-ethynyl)-7-ethoxycarbonyl-1-oxa-2.7-diazaspiro[4.4]non-2-ene

The title compound was synthesized using the method described for the compound of Example
104, but replacing 4-methyl-1-piperazinecarbonyl chloride with ethyl chloroformate. After
evaporation, the crude was purified by automated flash chromatography (SP01®TM — Biotage;
gradient petroleum ether — EtOAc 9 : 1 to 1 : 1) to afford a pale yellow oil. Yield: 67.3 %.

MS: [M+H]" =332.79

'"H-NMR: (DMSO-ds, 9): 1.19 (t, J=6.7 Hz, 3 H) 2.15 (br. s., 2 H) 3.17 - 3.28 (m, 1 H) 3.32 -
3.44 (m, 2 H) 3.44 - 3.63 (m, 3 H) 4.05 (q, /=6.6 Hz, 2 H) 7.46 - 7.53 (m, 1 H) 7.54 - 7.60 (m,
2 H) 7.68 (s, 1 H).

Example 113



M5 [MHH] + = 248.38 111-NWVR (CDCl13, 6): 3.49 (s, 2 H, 4.73 (d, J=7.8 Hz,
2 H, 505 (d, J=8.1 Hz, 2 H, 7.32 (t, J=7.8 Hz, 1 H, 7.38 - 7.44 (m 2
H),7.50 -w@.26B/00mo0l H). Exanple 115 3 -(3 -Chl orophemrgiraptinynygiyo 1
-oxa-3 -azaspiro [4.5] dec-2 -ene Ttbe title conpound was prepared

foll owing the procedure described for Conpound 3c, using Conpound 31f

i nstead of Conpound 3b and 1-nethyl enecycl ohexane instead of Conpound 3a.

After thﬁ(@ﬁﬂéﬁl&l—%\%gﬁdﬂyﬂgethiﬁ'g—g@@fﬂ%h%—M@é—ﬁ%a%éif@ﬂﬂ?é’c—@%@mit ed flash
chr omat ogr aphy - Biotage; gradient PetroleumEther - EtOAc from1l
: 0to 9 : 1). Another purification was required to obtain pure title
compound. 7.6l G8leAivhy W i, 81130 Skzq Bl Y I EL T anipolel 20,56 oM 1: 0 L0 9
(m 4 H)Th@_tlselcomnoun@w(asrﬁyrdlelswedzfogsw(ng thezmH}lodzdmsgrﬂ(ed abgee7fog Chmpounddy, 7. 51 -
7.59 (my, -
oropheny l_I?‘$yc7n0y %ug& 90e' T %tlej%rdgzr%ot edn3e %}é%g- %lila ﬁgzog%u %lreoc%ueﬂ%flugt 2- ene
A sol ut wen pofified by - adtmtddyﬂ@m crlmmm@fmhme(ﬁonz@l EMnL Bibtagehgldimu itk HE was
added u tro ere o o,di bronodi f| uor onet hane
in k t%l?l%l ﬁkhedrgﬁ'gslmr‘%ﬁg&)&ﬁ oe %gflglrt%f ' %IG%T% (eactl on m xture was
stlrred at r.t. for 30 min. and then a solution of the Conpound of Exanple
32 (0. 275 ) D . oyernl ght resting, the
i v e "' “AKE gp-wi t h Et OAc.
Washi ngmtthleV\@E@buncdws rpgeptuiae fbn@alng dhd ayoeedund trdrpoNaiZﬁ@fltharudn@wmoaﬁtl ng to

dryness _in va af f or.de pur i ted fl ash
chy onat GaMAPRYy- PGP aAg mpouré%%%wamdeﬁé BAGR I bR ol
from 95ciudd w& %unﬁéﬂ) bgl wtmat&:z ﬂxga Qhroﬁﬂw)gtraphy eseotpaundBiotdgel diadikdt 7% NG
[M+H]+—3222011- 2.11 -2.30 (m 4

3. Oget(%leun?Eﬂrfr Etolfg f(qm 9 JLfio ’é .nz'lffogfhr'.g)the th%goéuc?awllewlsolgl H, 7.65 -
69 ( myidik)36.5%.
MS: [M+H]" =291.39

'H-NMR: (CDCI3 8):1.78 - 1.94 (m, 2 H), 2.01 - 2.12 (m, 4 H), 2.12 - 2.35 (m, 2 H),

2.62 (s, 3 H), 2.98 (s, 2 H), 7.21 (d, J=7.8 Hz,1 H), 7.40 (d, J=7.6 Hz, 1 H), 7.64 (,
J=7.8 Hz, 1 H).

Example 114
3-(3-Chlorophenyl-ethynyl)-1,7-dioxa-2-azaspiro[4.3]oct-2-ene

3-Methvleneoxetan (Compound 114a)

The title compound was prepared following the methodology described for Compound 28a, but
replacing 1-(t.butoxycarbonyl)-3-azetidinone with 3-oxetanone. The reaction crude was used in

the next step without further purification.

3-(3-Chlorophenvl-ethynvl)-1, 7-dioxa-2-azaspiro[4. 3] oct-2-ene

The title compound was prepared following the procedure described for Compound 3c, but
using Compound 31f instead of Compound 3b and Compound 114a instead of Compound 3a.
After the usual work-up, the residue was purified by automated flash chromatography

(SPO1®TM — Biotage; gradient Petroleum Ether — EtOAc from from 90:10 to 75:25), followed



-95- Exanple 117 3 -(3 -Chl orophenyl-ethynyl)-8-c arbanoyl-1 -oxa-2-azasp
irol4.51dec -2 -ene The title conmpound was synthesized follow ng the

nmet hod deworniram4d00or t he conpound of Exanple 96, but repCamragierspound 27d
wi th Conmpound 22c. After the usual wg;k up, the crude was purified by
automat ed flash chromatography (1solera()TM - Biotage; gradient Petroleum
Ether - EtOAc froml1l : O to 93 : 7) giving the title conpound as a white
i0|7|2d( %&@h‘ﬁ)mat%@l(@ c%on{\éﬁ)gra{pwgtﬂl’bl(&TﬁlﬁBlgégéléhuéﬂwﬁg G@W}jﬁé B)-: AC@NG? -
J=8.1 HZ:l. affeyling thezitle cvmswn@ﬁﬁazelhpw plids rr;}d7a7%ﬁr0ni31q)<eta®@arrp| e 118 3 -(3
- Chl or@ﬁ)@qw ethyryg) -8-(2 -furoyl)-1 -oxa-2, 8-diazasp irol4. 5ldec-2-ene
The title corrpound was synt hesi zed fol |l ow ng the method described for the

corrpounéHd‘ﬂMBté@BCé 96, 34U, 3 Epliabi (dg/~Conpound). 378 (hi/th 1 EpsUnd32¢c and
usi ng and u hi o i de i yl i socyanate. After the usual
vvork-upgty'léﬁg L§i7 (P]f’lzé_ﬁ%b@ gtﬁ%&%ﬁ%ﬁ fl ash chromat ogr aphy
(I'solera() TM - Bi otage gradi ent Petroleum Ether - EtOAc from95 : 5 to 8 :
2) givi I’]lzg 105 of the title conpound. Yield: 60.2% WMs: [MH + = 369. 30
111- NVR; 18s, 6): 1.84 (t, J=5.6 Hz, 4 H), 3.12 (s, 2 H), 3.66 (br.
S., 2 H)3+(3;th7050t5heﬁ'vl%%vﬁm) 120xﬁD3+az§sD§3f4(51§jec g 4, 1.7 He, 1 H, 7.00 (d,
J=3.4 1 H, 9 (t, J=8. 7.53 - 762(m 2 H, 7.68 (t,
J=1.6 Hﬂ“he 11‘[11:.|):0m1:;0ugdr Wad ’prej)a-ljgd@01W1nthhp.|¥)rocEg@§¢rﬂqzs§rll§L@9for §0mpc3mdém using
orophe nﬂon{ioglrl}iﬁny 16)inGeal N TRInRANG B AR h%et@lé{e%mﬂ&he 1is@%8-of GoRipound

di azaspirol4 dec-2-ene The title conpound wWas synthesized using the
met hod deséftfbided werl whikupothgoavidicovaEraifisidebyl agomised fitibshrpmefopiaphyConpound

22c f d t t !
¢ °r§b;!pas fﬁ Agracﬁém% RUAL MR _ }E}@A%rﬁ:gg nas, pusi. Qegng

aut omat to raphy (lsolera()TM - ot age; gradi ent pet T ol eum
et her - pEtiligaco8was eqn@edao ob@)n puze aflé ocrrnpoancpachmesi@uﬂ with aigtadiewi Bdtepleumd %  MS:

[ MEH + 1436230 from 1: 00 9 ¢ 1. Yield: 90.5%.
MS: [M+H]" =273.76
"H-NMR: (DMSO-ds 8): 1.33 - 1.54 (m, 4 H) 1.54 - 1.73 (m, 6 H) 2.98 (s, 2 H) 7.48 (1, /=7.8

Hz, 1 H) 7.51-7.59 (m, 2 H) 7.66 (t, J=1.6 Hz, 1 H).

Example 116
3-(3-Chlorophenyl-ethynyl)-8-difluoromethylene-1-oxa-2-azaspiro[4.5]dec-2-ene

A solution of tris-dimethylaminophosphine in 2.6 ml of anhydrous THF was added under a
nitrogen atmosphere to a solution of dibromodifluoromethane in 3.9 ml of anhydrous THF at
0°C over 15 min. The reaction mixture was stirred at r.t. for 30 min. and then a solution of the
Compound of Example 32 (0.275 g, 0.956 mmol) was dropped into it. After overnight resting,
the solution was evaporated off and the residue was taken up with EtOAc. Washing with water,
drying the organic layer with Na,SO4 and evaporating to dryness in vacuo afforded a crude
which was purified by automated flash chromatography (Isolera®TM — Biotage; gradient
Petroleum Ether — EtOAc from 95 : 5 to 8 : 2) giving 52 mg of the title compound.

Yield: 13.7%.

MS: [M+H]" =322.20

'"H-NMR: (DMSO-de 9):1.65 - 1.86 (m, 4 H), 2.11 - 2.30 (m, 4 H), 3.05 (s, 2 H), 7.49

(t, J=7.8 Hz, 1 H), 7.52 - 7.60 (m, 2 H), 7.65 - 7.69 (m, 1H).



-96- 11-1-NVR (DVMBSO-d6 6): 1.76 (t, J=5.6 Hz, 4 H, 2.84 (s, 3 H, 3.08
(s, 2 H, 3.36 - 3.49 (m 4 H, 3.54 (s, 3H, 7.49 (t, J=7.8 Hz, 1 H),
7.53 - 7.\8020myo002408l), 7.67 (t, J=1.7 Hz, 1 H). Exanpl e PRO/EP2011/061690

3- (3- Chl or ophenyl - et hyny1) - 8- di et hyl _(r‘?g[ banmoyl- 1- oxa- 2, 8-di azaspiro [4. 5]
dec-2-ene The title conpound was synthesi zed foll ow ng the method

descri bed for the conpound of Exanple 96 but replacing Conpound 27d with
Compoung<3deleafied net hyli socyanate with N, N-di et hyl chl orof or manmi de. After

t he usuall_wor K- up, 1t he crude was purified by utomat ed flash chromat ography

(Isoleréd Eicnyl eyl carbamoyiplepyaol-agaspirl 4 2EPAC from8 @ 2 t0 6 :
4) gi Vi Agcte ctolngbﬁldc%@%ﬂfésizéﬁ Rliwirth/thd Wct)a: ddsdidl For 11 ibmpuridl & NVR
(DVBO-ds, 6): 1.05 (t, J=7.0 Hz, 6 H . 1.75 (t, J=5.6 Mz, 4 H, 3.06 (s, 2

H), 3. 0&xamgle PP, Punhrepdacie, C@npopnd 23d path (GampRuin 22¢7 Afigr the usgek wogk-wx thel H) ,

7.52 - H) 17 - 1. @121 -(3 .-

or ophen;z/fufa gt‘%ﬁ%@%ﬂ%-?& al?[gﬁftggo@gl}](zc g%/o fga Edg}%pg%?sgg ka8-T §|? azggopt)aglg’r §raﬁ%h%]

dec- 2- efetrolqune Hther [-eEt©dwpioamd waso 83 nt7hebingedic fidk lcompagdtdie whitchaondid.

descri b§q§é-0f69t4)e conpound of Exanple 96 but replaci ng Conpound 27d with
C

Conpoun and net hyl i socyanate with 3- chlorobenzoyl chloride. After the
usual wM%-[WpH]t hélg2lide was purified by automated flash chromat ography

| sol er - Bl nt.age; di P | eum_Et h - Ac ; to 6 :
9 gt vi i PUBUEAG: PET ! S bmot i S Al 5 e oot 10 STkdr o7 o6
MS: [ MtH49 (54 BH251 HLLSNMRS9 (NSO T65-76% (m11 B (br. s., 4 H), 3.10 (br.
s., 2H, 3.33-3.66(m 3H), 3.83 (br. s., 1 H, 7.36- 7.41 (m 1 H),
7.45 - 7.61 (m 6 H, 7.67 (t, J=1.6 Hz, 1 H. Exanple 122 3 -(3 -Chl
or ophenyxa@bltyngl) - 8- et hoxyc arbonyl -1-oxa-2 , 8-diazasp irol4. 5ldec-2

-ene
3-(3-Chlorophenyl-ethynyl)-8-(2-furoyl)-1-oxa-2.8-diazaspiro[4.5]dec-2-ene

The title compound was synthesized following the method described for the compound of
Example 96, but replacing Compound 27d with Compound 22¢ and using and 2-furoyl chloride
instead of methylisocyanate. After the usual work-up the crude was purified by automated flash
chromatography (Isolera®TM — Biotage; gradient Petroleum Ether — EtOAc from 95 : 5to § :
2) giving 105 mg of the title compound. Yield: 60.2%.

MS: [M+H]" =369.30

'"H-NMR: (DMSO-de 9):1.84 (t, J=5.6 Hz, 4 H), 3.12 (s, 2 H), 3.66 (br. s., 2 H), 3.75 -
3.90 (m, 2 H), 6.63 (dd, J=3.4, 1.7 Hz, 1 H), 7.00 (d, J=3.4 Hz, 1 H), 7.49 (t, J=8.3 Hz,
1H),753-7.62(m,2H),7.68 (t, J=1.6 Hz, 1 H), 7.84 (d, J=1.0 Hz, 1 H).

Example 119
3-(3-Chlorophenyl-ethynyl)-8-(N-methoxy-N-methyl-carbamoyl)-1-oxa-2.8-

diazaspiro[4.5]dec-2-ene

The title compound was synthesized using the method described for the compound of Example
110, but substituting Compound 22¢ for Compound 27d. After evaporation, the crude was
purified by automated flash chromatography (Isolera®TM — Biotage; gradient petroleum ether
— EtOAc 8 : 2to 5 : 5) to afford a pale yellow oil. Yield: 74%.

MS: [M+H]" = 362.30



The title conmpound was synt hesized foll ow ng the nmethod described for the
conpound of Exanple 112 but substituting Conpound 22c for Conpound 27d.
After thewozosloowmnk-up, the crude was purified by autorara®2diiastsoo
chromat ography (1solera() TM - Bi ot ag_gg' _gradient Petroleum Ether - EtOAc
from9 : 1to 8 : 2) givi ng the title conmpound as a white solid. -97-
Yield: 62% MsS: [MH + = 347.27 111-NVR (DVMBO-d6 6): 1.19 (t, J=7.1 Hz, 3
50’7 % @H(%MN%@MM@@ 6)41"/% (t 3J—@76 |(4§ 4 %)@84% %@y 33)85(5. fzm)H)ﬁsbile@ ((35 (a,
J=1.7 Him, 4Hj{)3 SEXarﬁJIH)e 71@3(t &7—8( Bz ’CHI) 5D pASAY étl—h)y?iysz)(t 8=1X Hpyri - ol

i di nyl ct'_ﬁr bonyl)-1 -oxa-2, 8-diazaspirol4d.5ldec-2-ene The title conpound
was synt hesi zed followi ng the nethod herein described for the conpound of
Exanpl e 106 but substituting Conpound 22d for Conpound 27c. After the usual

wor k- up,  the crude was purified by automated flash chromat ography
(Isol er%&ﬁme—lzﬁ ot age; gradient Petroleum Ether - EtOAc from7 : 3 to 3 :

7) givi Bq35ﬂlldiﬂ)}féfwltelflﬁrnt/li)181cﬁetﬁsﬂmﬂwﬂrftﬁ1'1 a%x@.madlmy&ﬂot@wdm ielda Yi el d 72.6%

I\/S[M+ + = 372.42 111- NWR t)hl7- r‘r][ ,2
H), 31t129:0murgi S Sy?ltl@ng?Ct foll@wmgB piznet}iodl_ﬂescriibegjor he @?pemd Qf

7.67 (t Exdm%»l 796"1311t]r 01ngEC J)lﬁld]-% with Compoéd¥ 22¢ and methylisocyanate with

or ophenyl hy di c arb anoyl -1 -oxa-2, 8-diaz asp iro [4.5]

dec- 2-e Wl%hlqrp@r@%ﬁbﬂ@u&%erwa% uWhWﬁ@‘s‘iPzé]éP 9 B Pyiftedebyntarerred
descri begggf &%M@%&I{%m&@m Eémeegééeﬁ%tréleﬁaﬁtﬂtﬁew IRGACRIROUNS (22d for

Compound 27c. After the usual work-up, the crude was purified by automated
flash chr 6h@mgrﬂe@gn$¢ cpmgmr@lré{(e)drwi%a ot age; gradient Petrol eum Ether -
Et OAc f ppdn g[ 1) giving the title compound as a pale yell ow
solid. Y| el Hé VS: = 346. 29
'"H-NMR: (DMSO de, 0):1.05 (t, J=7.0 Hz, 6 H), 1.75 (t, J=5.6 Hz, 4 H), 3.06 (s, 2 H),
3.08-3.17 (m, 6 H), 3.17 - 3.25 (m, 2 H), 7.49 (t, J=7.8 Hz, 1 H), 7.52 - 7.60 (m, 2 H),

7.65-7.69 (m, 1 H).

Example 121
3-(3-Chlorophenyl-ethynyl)-8-(3-chlorobenzoyl)-1-oxa-2,8-diazaspiro[4.5]dec-2-ene

The title compound was synthesized following the method described for the compound of
Example 96 but replacing Compound 27d with Compound 22¢ and methylisocyanate with 3-
chlorobenzoyl chloride. After the usual work-up, the crude was purified by automated flash
chromatography (Isolera®TM — Biotage; gradient Petroleum Ether — EtOAc from 8 : 2 t0 6 : 4)
giving 52 mg of the title compound as a pale yellow oil. Yield: 67.5%.

MS: [M+H] =413.25

'"H-NMR: (DMSO-ds 9):1.82 (br. s., 4 H), 3.10 (br. s., 2 H), 3.33 - 3.66 (m, 3 H), 3.83

(br. s., 1 H), 7.36 - 7.41 (m, 1 H), 7.45 - 7.61 (m, 6 H), 7.67 (t, J=1.6 Hz, 1 H).

Example 122
3-(3-Chlorophenyl-ethynyl)-8-ethoxycarbonyl-1-oxa-2.8-diazaspiro[4.5]dec-2-ene

The title compound was synthesized following the method described for the compound of
Example 112 but substituting Compound 22¢ for Compound 27d. After the usual work-up, the
crude was purified by automated flash chromatography (Isolera®TM — Biotage; gradient
Petroleum Ether — EtOAc from 9 : 1 to 8 : 2) giving the title compound as a white solid.



111-NVR. (DMBO-d6 6): 1.75 (t, J=5.5 Hz, 4 H), 2.75 (s, 6 H, 3.07 (s, 2
H, 3.10 - 3.27 (m 4 H, 7.49 (t, J=7.6 Hz, 1 H), 7.53 - 7.60 (m 2 H),
7.67 (t, welot/isz400l H). Exanple 125 3 (3 - Chl PCT/EP2011/061690

or ophenyl - et hyny1) - 8- (t. but oxyc arbonyl)-6-net hoxy-I -oxa- 2,

8-di azaspi rol4. 41non-2- ene -98- NaH'was added to a sol ut| on of

1-(t. butoxycarbonyl)- 3- hydr oxy-4-net hyl ene-pyrrolidine (0.257 g, 1.29

mol ), @ﬁﬁ@-%'z%j as described by L Alcaraz et. al., Oganic Letters, 2001,
vol . 3, no. ,p. 4051 - 4054) in 8 ml of THF, stirred at r.t. under a
nmrogeﬁ’l%tthﬁéﬁheﬁé”%fter 0.5 h stirring at r.t., nethyl iodide (0.057 g,
1. 42 ol )RS BReslaans e 25U Ho0g 1 X @ sy Bl 410038y (§:3 pfor 2 h.
After resting overnight, the reaction was quenched wth water. The 'reaction
(rjnxt gresvmzs BEE(@cUed), WOBHqEJIﬂP\g Hzaa(ch)t hege(xt{faca Ing\E'H()? mge@m,@hbru ne,
ried oyer S, an vaporated to dryness affording a crude, ich was
purifi egﬁbZ/'élZét %nﬁ?é’gzﬁl"gsh chromat ography (SPOL TM - Bi ot age; gradi ent
Petrol eum Ether - EtOAc from9 : 1 to 7 : 3) giving 165 ng of the title
compound. Yield: 60 % MS: [MrH + = 391. 42

3- ( 3- chiEsamplkedidd| - et hyny1) - 8- (t. but oxycar bony1) - 6- net hoxy- 1- oxa- 2, 8- di azasp
iro f4. 4789 GopheBNLthAS) Bl IporERIRAHISHNAS - oPalBshshiRl 4. 9 WeH-chhe
procedure described for Conmpound 3c, using Conpound 3If instead of Conpound

3b and Gbep8erMAREE Viap §X1’é13fdlz?ﬁ foeewmdhedmstaod Nreerde@qﬁlée%@%éhe GAEIRURD, t he
resi due snag,RYE i1Hd ¢l sQ]ystlﬁHﬁlQ RhHduld %WOFBBBH@H@QW@DMM(tlllesl%lllglr\@((r)(-EM

Bi ot age; gradient Petrol eum Ether - from8 : 1) give the
title cdﬁp@m*ﬂj\v%plalfpdlte apginhaga) %@hwdiromﬂit@mhy molera/JM\/BBlcfthpnadwnegl 42
111- NVR; - 6) 9 3 3 H)
AN ge&@ﬁpﬂ% H)E,toé_ éf%n% 93 tgﬁ?. 7 %%,%g 752%6£§f 1(11@‘[1‘[1% E%Ptlﬁld%é 1§ale
7.61 (myelowholid7Yiedl: 72.6%J=1.6 Hz, 1 H). Exanple 126
3-(3- Chll\gég egyl %hﬁ?/nyl) 8 et hoxycar bony1l- 6- et hoxy- 1- oxa- 2, 8- di azaspi rol
4. 41non é or ophenyl - et hyny1l) - 6- net hoxy- 1- oxa- 2, 8- dlazasplro
f 4. A7TnonHNMRe (@Mﬁ@}d@dﬁi 1]63’6-a) 83Te 8thi}, I3e)7c($mﬁdth)n(3 Mas3 §9nitnhéslﬂ)zé(d49
follow ng the nethod reported for | ¢, but replacing Conpound | b
with thél dofBdimd o 7@2&@@%(”1225"%7(56%@1 4y -6hPdridkorm as the sol vent. The
crude residue was used without further purification in the next reaction.
M5 [MHHl + = 291. 24

Example 124

3-(3-Chlorophenyl-ethynyl)-8-dimethylcarbamoyl-1-oxa-2.8-diazaspiro[4.5]dec-2-ene

The title compound was synthesized following the method described for the compound of
Example 95 but substituting Compound 22d for Compound 27c. After the usual work-up, the
crude was purified by automated flash chromatography (Isolera®TM — Biotage; gradient
Petroleum Ether — EtOAc from 3 : 7 to 0 : 1) giving the title compound as a pale yellow solid.
Yield: 66.2%.

MS: [M+H]" = 346.29

'"H-NMR: (DMSO-ds 6):1.75 (t, J=5.5 Hz, 4 H), 2.75 (s, 6 H), 3.07 (s, 2 H), 3.10 - 3.27

(m, 4 H), 7.49 (t, J=7.6 Hz, 1 H), 7.53 - 7.60 (m, 2 H), 7.67 (t, J=1.6 Hz, 1 H).

Example 125
3-(3-Chlorophenyl-ethynyl)-8-(t.butoxycarbonyl)-6-methoxy-1-oxa-2.8-diazaspiro[4.4]non-2-

€nc

1-(t.butoxycarbonyvl)-3-methoxy-4-methylene-pyrrolidine (Compound 125a)




-99- The title conpound was synthesized follow ng the nethod descri bed
above for the conpound of Exanple 104 but replacing Conpound 27d with
Conmpound wdeaiz2zndiod- net hyl - | pi perazi necar bonyl chl ori de pairter2@ti loyicoo
chloroformate. After the usual work-yp, the crude was purified by autonated
flash chromat ography (SP01()TM - Biot’age; gradient Petrol eum Ether - Et0Ac
from8 : 2 to 1. 1) giving the title conpound. Yield: 52.6 % M5 [I\/H—|]+ =
363. 43 P 3 7.

Tk Hziﬂail{ %N'XB adﬁ42 (sa sol@t)on of ag(oﬁlﬂoxy}m@oﬁylmhﬁ%oﬂ)él n%tl@%n@%%rroh]cfﬁ;e

7.33 (t! (0. IF7eel mrmolp,D pregarg%as ;lesggbe(dnli)y P R&car'q e54a1( tOrgapiq I_gttq.qg, 2@14-1)
Exampl e 424 ngt4 lphdsy OfosEhGhET T AARIREE uh@ o FFiSh BRRGALRL ARLDLY Pe
Radi ol i gand’ Bi ndl ng Assay ‘at nmetabotropic glutamate receptor 5 in rat

brai n. Nethhedsing poats eyl Mahder @87 gr bgamzmelbwes pdsleé alsbﬂlag@seﬂtmaméylrer ats

(200- 30Q9 (D& 1165, M3t Y& asbf f%Lt}(r)g cY%%f Cotf! the RcPh GR Ak ﬁ&led dih Qg4 ’{ en and
the forebrain (cortex, striatum-an nh% ppocanpus Was onobgeni ze x20 sec)
in 50 volastigf m@@lllrd vBO eprtvhcTadi mtlbLEft@Acr, qoHi the. dxtragts iwege afaﬂ@tlimﬂnlprlrtwodogbm zer

(Kinemati c r n e 00x

resusper%eer?)lazsejggg vo‘iag&g%d greyélgsr%rea %0“{"?% Ind |rfc\§€81 393?&%?% auton?ﬁ:{e m n and
centrif lﬁlgﬂdchannhtogmm&]?(ﬁgﬁfM mengeegradmm?etrdlhmeMrwI— Bo@eAt ébs vere T rozen
and stored .at 5 di ng assay: pellets fromrat

for ebr ai )%%?1% %ﬁ%@d& P ‘ﬁ%l %13“?% 6§f/n20mv| HEPES, 2 mM MyCl2, 2mM
CaCl2, pbs:[MAH] The?>9rmm)r anes were incubated in a final volunme of 1 m for

60 mn at 25C with 4 nM[3H MPEP in the absence or presence of conpeting
drugs. Non-specific binding was determ ned in the presence of 10 !LI M MPEP

( Spoor en-WCisroenyi-elRNRS- (PRAGHBE Bbny BB-meBdyy - B B8 ia- 29041, 4140 e2-
i ncubation was stopped by the addition of cold Tris buffer pH 7.4 and rapid
filtrati€& through 0.5% pol yethyl eneimine pretreated Filtermat 1204-401

(Val I ac)rnf kit @5spouhll&vak ipkdpBiicd fYRwEngd e Prove&ile dedttibdu ©PLempstinuesk, t he

radi oactivity retained on the filters was counted by liquid scinti I ation
spect r ofpetpgund P oy Obé??lélpﬂﬁlél 3psAng :Coppeundy kg 5pinstesf Oéﬁoglﬁ@&dfiacAﬁprndu ng of

the radigl jsgandsk-ay, tﬁé%%sﬁ@é&vfsdpuﬁ%@gy&ii@mé{@é fAREh AR LHhE Bk IFREBMEhe
i nhi bitory concentration 50% (1C50) val ue by using the non-Iinear

cur ve- f iBiqthgey godicntietrelepm; Ej,hqrzﬂr BOopc mphpad to Bah Diggahe @y conpigend €50
pale-yellow solid. Yield: 67.6 %.
MS: [M+H] = 391.42
'H-NMR: (DMSO-ds, J): 1.42 (s, 9 H), 3.22 - 3.28 (m, 1 H), 3.33 (s, 3 H), 3.35 - 3.57

(m, 5 H), 3.75 (br. s., 1 H), 7.50 (t, J=7.6 Hz, 1 H), 7.54 - 7.61 (m, 2 H), 7.70 (t, J=1.6
Hz, 1 H).

Example 126
3-(3-Chlorophenyl-ethynyl)-8-ethoxycarbonyl-6-methoxy-1-oxa-2,8-diazaspiro[4.4]non-2-ene

3-(3-Chlorophenyl-ethynyl)-6-methoxy-1-oxa-2,8-diazaspirof4.4] non-2-ene (Compound 126a)

The title compound was synthesized following the method reported for Compound Ic, but
replacing Compound 1b with the compound of Example 125 and using chloroform as the
solvent. The crude residue was used without further purification in the next reaction.

MS: [M+H] =291.24

3-(3-Chlorophenyl-ethynyl)-8-ethoxvcarbonyl-6-methoxy-1-oxa-2,8-diazaspiro/4.4] non-2-ene




-100- value was converted to an affinity constant (Ki) by the equation of
Cheng & Prusoff (Cheng, Y.C & Prusoff, WH. Biochem Pharmacol. 22,

3099- 3108y0D209iA440Resul ts [0161] The affinity (Ki) of tireTEre@omsdso of the
i nstant invention for nGlub receptorgjs between 0.1 and 1000 nM For

i nstance, Conpound of Exanple 12 has 3 Ki of 3.88 nM and Conpound of
Exanpl e 110 has a Ki of 1.49 nM Exanple 128 Affinity of Selected

Ant agonitt $itlf @smpianllwaReGRIRLREd %ml@w@%mmeh u&%ﬂﬂedBJbedé R ¢

HS&podtd
met abotropi c glutamate receptor 1 in rat brain. Methods [0162]a) Menbrane

pr epar atof diamgls d05huh gerdaqegn @yporrd 279 ootiBdognpoantr2es arfvEmethyl-41 y) were
kil'led Bée&%fn&a%nyﬁélﬁér%%ﬂhoéﬁ_llﬁreﬁlo}& & @\%} {h@ wd& pwoﬂp ﬁr{]&rﬁ@éngszxzo

sec) in vol s of "col d fer usi ng Itron

honogen mzeﬁed(lm weqmmtfrdcfée)sh clmiome@emlnse@me rTM cé?rwtﬂger, agiéwnelfet@@mger‘rﬂ r 15
mn, re 0 I cubated at 37C for 15 mn
and cen?&? Q@, ?eéxgbﬁﬁgx&hﬁ%o &Egb¥%%£§26 e final pellets were
frozen &% kﬁ@{ d3éi438OC until use. [0163]b) Binding assay: pellets from

rat cer HQ%MW(EE&F 5)6"%?@(525@6 HL, ?%WOU o 2o 1% %gw(gamz pH

7.4; menbranes Were-inc ina nal uhe of 1 mn-at 0C
with 1.3 H H)iqn2bsengem, oH) pr. n Hzcomer ey 7df! 2
Nonspe0|#?%%5?néiﬁaéﬁé§ éeternlng ghegzgegﬁage ofm? B?NIRET%?Z?

(Lavr ey$bn’-Piés Jal SN, 1 Bhar macol . 63 1082- 1093, 2003). The i ncubation was
stopped by the addition of cold Tris buffer pH 7.4 and rapid filtration

t hrough 0. 5% pol yet hyl eneim ne pretreated Filtermat 1204- 401 (Wall ac)
filtersExmmplefi2lt ers were then washed with cold buffer and the

radi OaCtAfont of'<Sfe (Hta 5‘111&‘[??0&1{&1&?&&6%?8 i %t .ed. by Tiquid SCI nti l ! aj[i on
spectr ﬁerrﬁz—ﬁgig%?%T—%a Anal'ysrs: the bition of specific binding of

the radioligands by the tested conpounds mas anal yzed to estinate the
i nhi bi t %BXioﬁgarﬁﬁ%ﬁJi&} Aé)sgy gton%tfgblo%&z gf{f’f‘alnﬁ?e 118¥ept0r 5 in rat brain.

Methods

[0158] a) Membrane preparation: male Sprague Dawley rats (200-300g, Charles River,

Italy) were killed by cervical dislocation and the forebrain (cortex, striatum and hippocampus)
was homogenized (2x20 sec) in 50 vols of cold 50 mM Tris buffer pH 7.4, using a Politron
homogenizer (Kinematica). Homogenates were centrifuged at 48000xg for 15 min,
resuspended in 50 vols of the same buffer, incubated at 37°C for 15 min and centrifuged and
resuspended two more times. The final pellets were frozen and stored at -80°C until use.

[0159] b) Binding assay: pellets from rat forebrain were resuspended in 100 vols of
20mM HEPES, 2 mM MgCl,, 2mM CaCl,, pH 7.4. The membranes were incubated in a final
volume of 1 ml for 60 min at 25°C with 4 nM [3H]MPEP in the absence or presence of
competing drugs. Non-specific binding was determined in the presence of 10 uM MPEP
(Spooren W. et al., Trends Pharmacol Sci. 22, 331-337, 2001). The incubation was stopped by
the addition of cold Tris buffer pH 7.4 and rapid filtration through 0.5% polyethyleneimine
pretreated Filtermat 1204-401 (Wallac) filters. The filters were then washed with cold buffer
and the radioactivity retained on the filters was counted by liquid scintillation spectrometry.
[0160] c) Data Analysis: the inhibition of specific binding of the radioligands by the

tested compounds was analyzed to estimate the inhibitory concentration 50% (IC5q) value by

using the non-linear curve-fitting software Prism 4.0 (Graphpad, San Diego, CA). The 1Cjy



using the non-linear curve-fitting software Prism4.0 (G aphpad, San Di ego,
CA). The 1C50 val ue was converted to an affinity constant (Ki) by the
equat i on Wb 2Cangto8. Prusof f (Cheng, Y.C & Prusoff, W H pBr@mph@mosféh@r nacol .
22, 3099-3108, 1973). -101- Results_l(%(g165] The affinity of the conpounds of
the instant invention for ndul receptor is at least 10 tinmes | ower than
their affinity for mGlu5 receptor. Exanple 129 Affinity of Sel ected

Ant agoniygis wh@EorddeRdiPtolan LU Hs Ik B)byRRE 8RIAEn SLEANBEE Pl%ggff@tﬁ&%nd_
Bi ndi ng Assa a%f?oug‘ Il metabotropic glutamate receptors in rat Dbrain.
T ) -

Met hods Y-§&1 foghen. ghameeel 254094108, By8hgue Dawl ey rats (200-300g,
Charles gRi,yer, Italy) were killed by cervical dislocation and the forebrain
(cortex, striatum and hi ppocanpus) was honogeni zed (2x20 sec) in 50 vols of
col d 50[MWULTri s blefadfinifyHK]), of theieérpgpuadsped the instantriayasgem for exGlpKireseptat i ca) .
Honogen [} i 480 r | 1) | 0 vols
of the. S hFR GO0 MO Rl RESE b or b2 ESHERFIARIM R,

r esuspefidegotnof Fxrmple il i Bas alefflidaM.pel | ets were frozen and stored at
-80C until use. [0167]b) Binding assay: pellets of rat forebrain were
washed three tines with ice-cold assay buffer (10 nM potassi um phosphate +
100 nM fahmpki 1280 br om de, ph 7,6). Final pellets were resuspended in 200
vol s of the a buf.fer and.nmephrapes in ated in a final volune of 1 m
for 30 ML m%?'tosiéage%e?ﬁnﬁ?‘mgf %ﬁ@gﬁ@ﬁg@ﬁ&?ﬂo&e absence or presence of
conpeting drugs. Non-specific binding was determned in the presence of 1

mv 1- gl ut te (Wjight R A et al. J Pharmacol. Ex Ther. 298: 453- 460,
2001, e g B e thouslthelosis o aBGURC R N BBBB The i noubat i on was
st opped Myrddhe addition of cold Tris buffer pH 7.4 and rapid filtration

through 0. 5% pol yet hyl enei mine pretreated Filtermat 1204-401 (W]l ac)
filters[OHRE fi td4enhane nreparation JRale SRfegys RYYIEY Bl PAP-340 Chprdes River,

radi oactiah twrel 16l Bladnghl tRRctiohtagl sheWRbARUKE Ho¥echizBM (2426 §dctd 40 at i on
spectronmetry. [0168]c) Data Anal éSl s: the inhibition of specific binding of
t he radivelsi ¢fafeld HY mMeTteduler pEnpPdungsevad olifian pageezes siiipaagcahe

I nhi bi t @f¥ cORERNHdratedirupQat(486060e MRl196niRY resuspended in 50 vols of the same

buffer, incubated at 37°C for 15 min and centrifuged and resuspended two more times. The

final pellets were frozen and stored at -80°C until use.
[0163] b) Binding assay: pellets from rat cerebellum were resuspended in 50 mM Tris,
1.2 mM MgCl, , 2mM CaCl,, pH 7.4; membranes were incubated in a final volume of 1 ml for

30 min at 0°C with 1.5 nM [3H] R214127 in absence or presence of competing drugs. Non-
specific binding was determined in the presence of 1 UM R214127 (Lavreysen H et al Mol.

Pharmacol. 63:1082-1093, 2003). The incubation was stopped by the addition of cold Tris
buffer pH 7.4 and rapid filtration through 0.5% polyethyleneimine pretreated Filtermat 1204-
401 (Wallac) filters. The filters were then washed with cold buffer and the radioactivity
retained on the filters was counted by liquid scintillation spectrometry.

[0164] c) Data Analysis: the inhibition of specific binding of the radioligands by the

tested compounds was analyzed to estimate the inhibitory concentration 50% (IC50) value by
using the non-linear curve-fitting software Prism 4.0 (Graphpad, San Diego, CA). The 1Cjy

value was converted to an affinity constant (Ki) by the equation of Cheng & Prusoff (Cheng,
Y.C.& Prusoff, W.H. Biochem. Pharmacol. 22, 3099-3108, 1973).



using the non-linear curve-fitting software Prism4.0 (G aphpad, San Di ego,
CA). The 1C50 val ue was converted to an affinity constant (Ki) by the
equat i on Wb 2Cangto8. Prusof f (Cheng, Y.C & Prusoff, W H pBr@mph@mosféh@r nacol .
22, 3099-3108, 1973). Results [0169]tla'he corrpounds of the instant invention
di d not affect [3H LY341495 binding to Goup Il (nmGElu2+ nGlu3) netabotropic
glutamate receptors up to 1000 nM -102- Exanple 130 Determ nation of
Functi opal,#ctivity at nGlu5 receptor as Accunul ation of Inositol Phosphate
[0170] To determ ne the node of action (agonist, antagonist or inverse

agoni st JOI6F] t he t Bstalinhpefubieomnoundsiafshe waaptiBrentioher aebpeeniern is At
dependengg 1(®ftnﬁé(’s"? ‘%&Mltﬁﬂﬂﬂllgjfo}ﬁgﬁistrgée 1chosphate production in response
to the agoni st ?u tamate or qui squalic acid) was conpared in the absence
and presence of different concentrations of the test conpounds thenselves,
measur e S expressing nGlu5 receptor. [0171] The cells were

prei ncu xhllpfict: h the gl ut amate degradl ng enzyrre (1U/ml gl utamate pyruvate
t r ansamAdfs Adotag ) ] Glph R en of glutamate
rel eased fromthe cel | s. The sti mul atl on was then conduct ed in a nedium
containing 10 MM Li C1, and different concentrations of the agoni st

(gl ut amRadiobgand Histunphssey adcirdyp Ometbopapingistatmtelrecep®st iedatboain.agoni st i ¢
activit %172] When ant agoni st activity was studi ed, test conpounds were
added t cultures 20 min prior to the addition of the agonist and
further (Dlrwybat ech)IM\enﬁH’iﬁlenfrﬁﬁfHﬂl@ﬁ 10dle tsbﬁg@aglomvlsjz rats[ QLI3D0h €hits Wiadr) on was

st opped. a e, col d | oric t es. were neutralized,
centr: f UGB TS SRaR AR Rty s ePan ERRC ST AR BT S hosi ol
phosphatws hbR)gaced mttzetsb@ NnB8IG dieldThemBi otk akf&-pry 04 amg b @blitron

1,4,5-tri sphosphat e ass systentfrontAnershantB|050|ences 0- In05|tol
1, 4, 5- tth‘%‘B%Fé‘ézﬁha(t(é“e(ItaP%%; melyOTRRECARESs IISEd Geptrifugsd r afn %OOQXagfozslr%

(0. 08- 1Gushs gaednﬁrsotvtata%ftﬂensahta%uﬁ&sateubdtm abebd eg 15R3incaaRet AR tutu a fixed

anount of -labelled IP3 for a [imted nunber of bovine adrenal |P3

bi ndi ngrwme WO TeEe %@néfhr« paalipgligthwere Siopey wdstpradray 0 hantiluse | P3 by
centrifugabi on. Wiii pbigs B BHoRBraH RELIWARAQ tBJ%@uFHB& (Vﬂm&fcoiche tube.
The free | in the superna ant can then be discarded

by sinple
decant agpsenbuffesall myl pdizssivourdsihatgct 109mMdetassivagbromidehegh 7.0b e inalpeltaly enent
of the raf @%E&n\(ﬂ: % 2o vBl's"gftgtH Q§‘sa Btk g &Qﬁb?ﬁ&%&b%d ?{J f%%?%l&ﬁe b3 in

t he sarrpleto eterm ne Yy |n erpo atiron froma stan curve.
1 ml for 30 min at 0°C with 1 nM [3H]LY341495 in the absence or presence of competing

drugs. Non-specific binding was determined in the presence of 1 mM I-glutamate (Wright
R.A. etal. J. Pharmacol. Exp. Ther. 298:453-460, 2001; Mutel V et al. J].Neurochem. 75, 2590-
2601, 2000). The incubation was stopped by the addition of cold Tris buffer pH 7.4 and rapid
filtration through 0.5% polyethyleneimine pretreated Filtermat 1204-401 (Wallac) filters. The
filters were then washed with cold buffer and the radioactivity retained on the filters was
counted by liquid scintillation spectrometry.

[0168] c) Data Analysis: the inhibition of specific binding of the radioligands by the

tested compounds was analyzed to estimate the inhibitory concentration 50% (IC5q) value by
using the non-linear curve-fitting software Prism 4.0 (Graphpad, San Diego, CA). The 1Cjy

value was converted to an affinity constant (Ki) by the equation of Cheng & Prusoff (Cheng,
Y.C.& Prusoff, W.H. Biochem. Pharmacol. 22, 3099-3108, 1973).

Results

[0169] The compounds of the instant invention did not affect [3H]LY341495 binding to
Group II (mGlu2+ mGlu3) metabotropic glutamate receptors up to 1000 nM.



[0174] EC50/1 C50 were determ ned by nonlinear regression analysis using the
software Prism 4.0 (G aphpad, San D ego, CA). Results The conpounds of the
i nstant iwoentzomoshowed antagonistic activity. -103- Bxampe@ 108090 Ef f ect
on Cystonetry in Conscious Rats Meth @f [0175] Mal e Sprague-Dawl ey rats
[Cr]: CD(r) (SD) 1GS BR] of 300-4009g w. supplied by Charles River Italia
were used. The animals were housed with free access to food and water and
mai nt ai ned on a forced 12-hour-1light/12-hour-dark cycle at 22-24C of
tenperature, except during the experinent. To quantify urodynam c

par amet &xample 138nsci ous rats, cystometrographic studies were performnmed
accor di g0 LA ATFARAMESARREY LOHENY L ERBF fet (RHARRRL n&htoAbhosprEar macol .
Res. 247175, 1991). [0I/6]Briefly, the 'a S were anaesthetlsed by
intraperitoneal adm nistration of 3 m/kg of Equithensin solution

(pent ob { aI 3 I : e a

supi ne Eéolls% I'tion. %Adgaéé%%ﬁ%gﬁq %aﬁ{a)g?%ﬁ%(:%g{gglﬁgt’ #&ggc{ﬁg{t& %? r?g?ljsg?o%lnvxg U tﬁen

t he shamdcm@undseaanéﬂuh@dmmdﬂe cmehtratl‘ﬁheleluﬁnﬂqmp pf the atideltioasf lgwm)l y freed
L2 REER0: RS SIRALSE AT AN AU RGP e
0. 96mm ekt ebsnade alidapreteacy ofhliftremasonpertmansnif ﬂlesmtuafcembomndshthsmhd{vdshr ead.
The cannul a was & teriorise ll&Erou h a subcutaneous tunnel in the

ret roscaPAY” dred, R E T %CGB fnected to a plastic adapter in order to
avoi d t h@7j sk ofT}reeaama\bverbyprélhalbamd edth  tlkeO luChimagk- iﬂ@ﬁddiufggenztyhle (arsal were

utilised, one day after | a 0177 t the e ri nment,
Uhe. 1 ot Suliire S il i BN pir ok gaed e iR bt G BB 0

that wer@cdséd gemanoLgh. trae P@hidiont W& thét SonldGet@rdRE madiarcdhtinGizoMchpd
posture, . but narrow enough to prevent turning around. After a stabilisation
peri od &AClaBuLfiTforgniqoncRngations 1pd theyaganist (glugymatser giyisque]icyacidd R GPRPHALS
connect gglpd Ri@HBRagnkiis hapag tube to a pressure transducer (Statham P23XL)
and to a peristaltic punp (G lson Mnipuls 2) for continuous infusion of a
war m (378)2kal i neW8ejl @ufremist reBviphavap studiady te5t gepoundy rvege @ddpgt @neclt at e of
0.1 m/ ahiiten Jﬂ%riomd @b YRR GrREESDHECard! FOMR) irUFd: i R HSdc8l &fmsal i ne
into the bl adder (cystonmetrogran) was continuously recorded on a polygraph
(Rect i gra@rst8K San-ei with BMs14/2 anplifier from Bi omedi ca Mangoni) or
stor ed by i r AD

I nstru @t@f Fr g%{eﬁ Hgﬁ%dsnts‘g%rses? gér{ggrln HQD{CE%BPIE %ioﬂlgéagg%%cﬁ%&me%\%% was
eval uat ecutraBxd, ¢dntrifrgdd and tibeuperedard sititited furghedeerofinasiah bhimositel plgsphatant o t he
bl adder [ c t o] ition.
Basal B ?8 ﬁﬁlﬁfa}/loﬁ 851%\1/%{'% g’? g?ottlraklﬁzm o= ﬂl%glgo%ﬁ 4 it@lsé/horﬂ%h%yf\,eaq%a s?/ rﬁtﬁ%‘eﬁl t he
cyst OrTeTAnmgshannBBroemﬂmd@d D-my@mokinil t1i, faﬁ—tqm@hosphht@f(ngDHﬁﬁ b medswsd idtthe hi s

point I rr]anth ®. 1@-52%%01 E&&_id‘lg lﬁlg ) poep tu\gasln the assay, inebellegI fl’JCQI%pétgss\%lth a %igéd-

amount of [*H]-labelled IP; for a limited number of bovine adrenal IP; binding proteins. The

bound IP; is then separated from the free IP; by centrifugation, which brings the binding
protein to the bottom of the tube. The free IP; in the supernatant can then be discarded by
simple  decantation, leaving the bound fraction adhering to the tube.
Measurement of the radioactivity in the tube enables the amount of unlabelled IP; in the sample
to be determined by interpolation from a standard curve.

[0174] ECs¢/ICso were determined by nonlinear regression analysis using the software
Prism 4.0 (Graphpad, San Diego, CA).

Results

The compounds of the instant invention showed antagonistic activity.



conpounds were adm nistered orally by a stomach tube. The bl adder i nfusion
restarted and changes in BVC were evaluated fromthe nean val ues obtai ned
in the cywoantmwegnans observed during 1, 2, and 3 hour cafitpesiiiosmsat ment .
The conpounds were administered in a (\{%I umre of 2 m/kg. G oups of control
animal s received the sane anount of vehicle corresponding to a solution
0.5% net hocel in water. [0178] Under the given test conditions, neasurenent
of BVC iggamgitiisdl ent to nmeasurenent of interval tine between mcturitions.
Statistica narysis [0179] Each experinmental group was conposed of 4-11
ani mal s Effsgtiondastomghy i @onseieussRats as nean standard error. The percent
change of BVC versus the basal value, as well as A value (difference in m)
of BVC (BVC at tinme "x" mnus basal value), were also evaluated for each
rat/ti mdlethodst he figures, data are reported as % change versus the basal

vas por FOrabu by ok Gl R T R, A P I ES R a0 @l REBREY DT lcen

vehi cl e badlladsiRivee Ihlieatierndd. aht asimalvagcreialsethly gl fregaclesy ab fvos and widhiC,

whereas the difference b en t val ues at different tinmes versus the
basal val B T 60 A TSTOH BT RN BVt o 22 ReEof bPra s P
compoundu@fg tie leRy@dichon, BeNMyRingter @ddamt Lpdrfindéls M KehnReibus PRV ed
effective in increasi n(gwt he bl adder vol une ca&lam ty. [0182] The reference
c onpoun@YSrEprogEphic| Sudginivere steaiaredatccpiiingdios Be grrocedyig/ INgviambinksgotsl vy a

sli ght iG&R358 1P PLHRIAREERY QL UMB ERPACI ty, whereas the dose of 3 ng/kg
i nduced a sustained increase of this parameter, which resulted

statistil@®dply si gpridflyctnatrats pern anpesthgtsed by dntgpperijones admingtrafingrof 3fpideg

treat me : : LVi : i i rence
St andar o Lau e T8 ATbaV il ¢l CATRRRES B MG PR Rl b s

st at i st iacapihgpesitipni fAncapntoxinmrtele dA8mmdpndmatide mewinuves needp acihe yhaved/MEP showed

For 1 notshied BlatRIRAC THRIPRR HhadubPyb R A MratRing UL, SEpRRE 32"
Pl asma Exd thaw esmtlaon viamntinesiQuinahdbisdicr bidyRasise 4 pytiedono paiEiueoD SR oal

Stiml atirlltgrrr}aloc{iangehgeer, 8_56 ST e?‘rlal %ngtlelr)%]lich was permanently sutured with silk thread.

The cannula was exteriorised through a subcutaneous tunnel in the retroscapular area, where it
was connected to a plastic adapter in order to avoid the risk of removal by the animal. For drug
testing, the rats were utilised one day after implantation.

[0177] On the day of the experiment, the rats were placed in modified Bollman cages,
i.e., restraining cages that were large enough to permit the rats to adopt a normal crouched
posture, but narrow enough to prevent turning around. After a stabilisation period of about 20
minutes, the free tip of the bladder cannula was connected through a T-shaped tube to a
pressure transducer (Statham P23XL) and to a peristaltic pump (Gilson Minipuls 2) for
continuous infusion of a warm (37°C) saline solution into the urinary bladder, at a constant rate
of 0.1 ml/minute. The intraluminal-pressure signal during infusion of saline into the bladder
(cystometrogram) was continuously recorded on a polygraph (Rectigraph-8K San-ei with
BM614/2 amplifier from Biomedica Mangoni) or stored on PC by data acquisition system
(PowerLab, Chart 4 software, AD Instruments). From the cystometrogram, bladder volume
capacity (BVC) was evaluated. BVC (in ml) is defined as the volume of saline infused into the
bladder necessary to induce detrusor contraction followed by micturition. Basal BVC value
was evaluated as the mean of the values observed in the cystometrograms recorded in an initial

period of 30-60 minutes. At this point in the assay, the infusion was interrupted and the test



-105- [0184] Electrical stinulation of the trigem nal ganglion induces
inflammation in the dura mater which causes plasma extravasation. This

ani mal noael2oizowiodel y accepted for testing drugs usef ulPCIrEP20IgH6IGHE.

[0185] Mal e Wstar rats wei ghing 175-} P g are anaesthetised with 50 ng/kg
i.p. of pentobarbital and the jugular vein is cannulated for injection of
drugs. The animals are placed in a stereotaxic franme. Symetrical borehol es

are dri lcbﬁgo&wwem Ad%ﬁﬁgtaﬂehsbr ?doy% GoMRHPRBE. e'Thé)BiaMdefr ORI RYARCARG t he
el ectrodes are | owered romdura nmater. The test conpound or

cont r ol <YaugEs ine BYS] mereoﬁv'aé}raéedaaﬁmnﬁhg treqe  ovalyes r%ﬁéu@l fie LOSEMATHI®Y t o
a‘z ectri %Qééur i qhati onyff 3 4 mg&?%%aftrﬁérﬂe”ﬂh@%'omg&ﬂ% Iyt Qémﬁls{éredzmoa m, 5

ation and Evans gl ven pl’l or to
el ect ri elumst pingdl mtkon Geoups @ﬁmeﬁroloﬁnllpalamlmdothel %H@X%m@maﬁt Yedmle 15

m nut es %&s@lﬂqdﬁ%ﬁtoﬁ@@u é} 6%‘@{5&1& ﬁlw LRp period the animals are perfused

with 50 via 't t car |ac ventricle to renove intravascul ar
Evans bl[gs] The duirder rth¢ egivens taste wombdons b Ingiasueeinght yofa By Chad glyeidaledi ssue

Evans bl u sureme tE)Ir 1%%{‘\7%9‘[1 Beotwg%ni:ﬂnc u?ltlrrl%m de at 50 C. for 24 h. Dye

concent rati ons spectrophotorret er at 620 nm wavel engt h,
|nterpoLS‘azizzetdsad)Ancdys$st andard curve and expressed as ng Evans bl ue content per

ng tiss i ght 186] Extravasation i s ex asthe i ent
o cut 895y i AR g Ll bRl ol 3 A e Nere by
t he Evarxmedtdies moai €Rian@ird ther. UTIsE poicthatiedgs bfiIBVCEBeasniplties Ha3d vadeR nodel

in dogs [0187 Beagl e dogs are equip{péfed wth a chronic esophagostorry to
al | ow pasiaged grlug (diHprerrstiping) eaBNEL &V @adtize pi prgsdasl yplyek Mereedphagus

and t he e§zf %@hﬁﬂ)r ! 1 g{"éggg Th Efl?e"ﬁ%lﬁ&% a8t a&é‘%g&%&?&s Of & af er@ls. thd GassP e

Esophagea I ncter der e uation and
vehi cl evhloe. control are adm nistered by i ntravenous route. [0188] Transi ent

Lower geal hi.ncter. Rel a jons (TLE CI d refl re induced
byt LT oF - ard GOH G e e Ko aet B9 &1 BhacH i TG song o
peristalgtd § /PtuP shiiue] NGsidl 6188 AR HHERh& bdtReACCAHRREL Qe HeatiRRET 9 J.
and Lehmann A., (Neurogastroenterol. Mt. (1999) 11: 125-132). Active

conpound§feat edsceabiose- qmepevuillmstdfyB‘t/ﬁewhcre@puéln adiffobnctLiEBRenathd VILESRS
associal g 15, o d teILu The Setluly) Sl it ged o5 %1 ohibi i on o
Results
[0181] The compound of the invention, administered at 0.1 to 10 mg/kg p.o. proved
effective in increasing the bladder volume capacity.
[0182] The reference compound MTEP, orally administered at the dose of 1 mg/kg
showed only a slight increase of bladder volume capacity, whereas the dose of 3 mg/kg induced
a sustained increase of this parameter, which resulted statistically significant from the vehicle
group after 3 hours from treatment.
[0183] The activity of compounds of the invention and reference standard was
expressed as MED (i.e. Minimal Effective Dose that induces statistically significant increase of
bladder volume capacity). MTEP showed a MED of 3. For some compounds of the invention

MED was equal or better. For instance the Compound of Example 78 showed a MED of 3.

Example 132

Plasma Extravasation_in_the Dura Mater of Rats Induced by Electrical Stimulation of the

Trigeminal Ganglion




Vogel Conflict Test in Rat The nmethod, which detects anxiolytic activity,
follows that described by Vogel et al. as "Anxiolytics increase punished
dri nki ng"wO\Vorpalo44boR. , Beer B., Clody D.E. A sinple andpcelsraiihieswont| i ct
procedure for testing anti-anxiety agent s Psychophar macol ogi a, 21, 1-7,
1971). [0189] Rats were deprived of water for approximtely 48 hours and
were then placed individually into a transparent Plexiglas enclosure (15 x
32 x 34w th ]ﬁec',fth&a@ rstn%@l@ﬁd)rﬁ bf 0@ tﬁfgerﬁfh@l' HneBsh FUERYS iMBhindtn4n G spaced
1 cn1apart The back of the enc| osure was nade of opaque Pl exiglas

t her eby de@naaa! whkjht%%ewéaém%@wwaéﬁw hel Tés pep hyeeed| is émd%laccepndtf% centre
of the oRRASHLE Yot in mighifleabove the floor, a netal water spout protruded
into the cage and was connected to one poIe of a shock generator. The ot her
pol e of (@8] shockMglen¥istar sats watghwgniiédbed are av%ethn@teélwwgriwnﬁ/lkeop of

[0190] T Then
cvery ¢ POl & huakfle SRR op e PR el QL )
seconds imfat seredtixis tfiamee dSyrappiring . boTﬁeldsuaurd:)elrlllcﬁ 3pumins teeetaltr pik §. 2weis count ed
during t Lipd, 191]1.Th

conmpoun 8g%orr lé’%odnmtbge?‘;iﬂaearngghe gl%&m@gss aI%Ei %gérgce%f I%?lepglﬁe&?ae%? %er' a? g%tnpar ed
wth a vemp@mdcmommmbbdgdeuﬁnmﬁm&nmhmnﬁ@ﬁﬂ1ﬁpeemn$waDQMh@hm10ebanaﬂ

sel f - ad .ni st rat a|n|n [ 0192] The u o asse a
subst ancUmuBLE0 BhahoRaRE-L b et BratEelher S T St BSTA Ty e
|nvent|@hw(ﬂ)mg&genonngwmhsﬁn@@h@nbekmn&ﬂ1&3maah&mwﬁﬁﬁkanﬁpmadap@mﬁraIIy

sel f-adm ni ster et hanol nDdlf cation of a.trainin rot.qQco
Geser | naRE PRSI Rss Qlerdi e o B imglanigh pSodthy St BRyEI RIS et er
for 12 Ro mlls@lﬁnet@a theaéfnwﬂ@a@e@ﬁim rfnﬁbvehhfrﬁ@s@@ﬂ@@@ﬂﬂblﬁ/eﬁ TRWsrafgdemer e
trained. to reﬁﬁgkmgdor a 0.1-m drop of O. (w v) saccharin solution on

bot h | eVeicEoY flrvangd weaghed 1 IS@anyané@H@dweraanrﬂépﬁfralr@@ﬂ%ee At ¢ er

this inisht @ br ad N NBye WBLRKtrARAE la¥A e ArdiRFith & PebdpBotomaRH a8 B2 IRLS had
free access to food and water in their home cages throughout the subsequent

t rai ni ngr2asiengte detpiglatesion-aoepidpideynicang cipescdpy ah Evas bAgdioniestier ngacchari n
sessi ongisd@ weAf.i rm that they had acquired responding for saccharin before
et hanol self adm nistration training started. Then, during the next three
sessi on$018pksponsedrazgsati¢ies expesed asve quotiet ctlewatphby tizideie) the/ Byap’sgflu, 1 ni
of 5% (Wi b 808huitic0 RS HEIARTL Blus Cbail Oune BESARMARERIQL Lhe |eft | ever
were - - recorde ut no programed consequences. Thereafter, the
concentration of ethanol was increased first to 8%and then to 10% w v and
t he congentrati.Qqn of saccharin was decreased until saccharin was elim nated
conpletgiyipgéégthe drinking solution. [0194] The final schedul e of

r ei nf or ¢HREhinofiadiin ddge 10% W v et hanol concentrati on was

[0187] Beagle dogs are equipped with a chronic esophagostomy to allow passage of a
manometric catheter and a pH probe along the esophagus and the stomach.

Following recording of the basal pressure of the Lower Esophageal Sphincter and the stomach,
compounds under evaluation and vehicle for control are administered by intravenous route.
[0188] Transient Lower Esophageal Sphincter Relaxations (TLESRs) and acid reflux
are induced by infusion of an acidified meal followed by stomach distension using a peristaltic
pump infusing air at 40 ml/min, in accordance to Stakeberg J. and Lehmann A.,
(Neurogastroenterol. Mot. (1999) 11: 125-132). Active compounds reduce dose-dependently
the frequency of TLESRs and TLESRs associated with acid reflux. The activity is determined

as % inhibition of both parameters as compared to vehicle control.

Example 134



simlar to the training schedul e except that a stinmulus |ight was added.
Thus, during the 30-mn sessions responses on the active lever resulted in
t he del i woyordoo®od nml of ethanol and, in addition, in the/mEPémsIEaE i on of
the stimulus light for 3 s. The left |ever renained inactive. Wen rats had
reached stabl e ethanol self-adm nistration under these conditions, the
effects of the tested conpounds after i.p. adm nistration on ethanol self
adm ni styatli QRAWeT&: Xy ned. The agoni sts were adm nistered 30 mn before
start of tThe self-adm nistration session. Exanple 136 Neuropathic pain
test (Bennett) in the rat The nmethod, which detects analgesic activity in
rats wi o REWAPHULC IRGHD anfiQl O UG i) 2k 10GS GhdPGDcd BENRBE @nd X e
(Bennett G J., Xie Y.K , A peripheral m)noneuropat%y In‘rat "that produces
di sor der'dnyplyfies merasespunished [drikking'hodeges é&n Beer danCladgi R E. 38 single and1 07,
1988). : -Qnj riction. 1 nj i atic ein
rats i sugiag%]é%fglew r(\%e? ']%Q%rﬁéésﬁg glgls%ng%e a %eg%ﬁﬁf}go%%gﬁ%gggﬁa%%éﬁé T%{aly'n, and
const it (R1€8] t her eRats aveae dapdie¢d dfowatprefior miveramataly ASdpatshind wead then plabedrans.

Anti hyperal.gesi cs r e chroni c_signs,of,,pain.hypersensit.ivity.
ronoe) P #FR o 30N T OFRSTE R TLER P8t SR RUEBFEIRLIEY Yo
i.p.) andinkss staditarsoif.4adm)ndpdecilhli gh abeu dlhe wask pelt bHtheedclborexposedd be common

| eft sciatic_nerve. Four ligatures,spaced 1 nmm apart r.e ogely tied

ar ound. (RIS ERSIEE haRPeeonsABb ISR SRS nb n e SRR File} 3B 201 ovea
t 0 r ecovethe opp@ityveelt, adrh efovt lile: ok ganatal wilkeRpdh erdfdann thatage shdtves was
fully install&d, rats. we evﬁgu mtted c&ﬂse utivFI%/ ﬁng%{'gﬁ%ile and t her mal
sti nul atPYRCEE HLh pﬁienaéa ockr B FEo !l e KEIT 1PRICS P HGI BOFORTHY WA mal  was
pl aced ypgREte@td thowefal &l iyl ic plastic box (17 x 11 x 14 cm) on a grid
floor. The tip of_an electronic Von Frey probe was then_applied wth

i ncr easilgOt or ce T hwas i 19 ?f?plloé?rﬁ’éfﬂa{h%umﬁfilt]éen‘éfﬁf%ﬁpﬁﬂtpga@’ SYY A6 ¥ or ce

i nduci n@rARW: YcEel 2\WAdht WRSIrRUhQIRY I76aA! V 5T QAR e htistarid q>%§ﬂl?.r ehNas
carried out 3 tinmes and the nean force per paw was cal cul ated. [0198] For

t her mal n¥mbehof avnighed deipkes veas sapued dirigg ASingipete &5t i ndi vi dual acrylic plastic
boxes (Ffe¥sthtaspeddrmiddblipl aced upon an el evated glass floor. A rat was
placed in the box and -108- left free to habituate for 10 mi nutes. A

mobi | e (WO hr ed rHui @sftcoswgreds Vo6 admnisigaed ) oRasinptge hefos thsetdstf prdst  under
t he non.|esioped, Qo&i&?g&nfoh@oﬁ&si oned hi ndpaw and the paw w t hdr awal

| at ency was automatically recorded. In order to prevent tissue danmage the
heat source was automatically turned off after 45 seconds. [0199]Prior to
receivi #a%r%gmtsreat ment all animals were submitted to tactile stinulation
of the and assigned to treatnent groups matched on the basis of

t he pai ©peesprdcbel sif-adhmijtesbotddinpi ndpaw.

[0192] The method was used to assess a substance abuse model and to detect the
activity of the compounds of the invention in preventing this behavior.

[0193] Rats were trained to orally self-administer ethanol by using a modification of a
training protocol described previously by Samson (1986). Briefly, rats were deprived of water
for 12 h prior to training sessions for three consecutive days and were trained to respond for a
0.1-ml drop of 0.2% (w/v) saccharin solution on both levers under a fixed ratio 1 (FR1)
schedule of reinforcement. After this initial training, water deprivation was terminated, and
animals had free access to food and water in their home cages throughout the subsequent
training and testing. Non-deprived rats were given two additional saccharin sessions to confirm
that they had acquired responding for saccharin before ethanol self administration training
started. Then, during the next three sessions, responses at the right lever resulted in the delivery

of 0.1 ml of 5% (w/v) ethanol + 0.2% saccharin solution. Responses at the left lever were



[0200] 8 rats were studied per group. The test was perfornmed blind.

[ 0201] Test conpounds were adm ni stered p.o. 60 mnutes before the test, and
conpar ed wot2b12z00¥@hi cl e control group (0.5% car boxynet hplceaipahosso¢ CMC) i n
distilled water). Exanple 137 Linbi. 07e_pi | ept ogenesi s in a nouse nodel

[ 0202] FMRP (fragile X nental retardation protein) plays a critical role in
suppressing linbic epileptogenesis and predict that the enhanced

suscept irkbldel YuOhadiRf ﬁr@%\fa@m\@h tebnsEaiRnéR. B80S ¥nd SonBerafiGC GRmseamence of
the loss of an_inportant honeostatic factor that mtigates vulnerability to

excessi VETases Bnato Exend den 6t 1070po3pkithsdtoneytiatigiest stechedn way decwstfuct ed in

FVRL nut ant.., ¢ ! i I .ession of nd uR5) during
the li gﬁ@&ﬁ%@oﬁ‘]%@hgﬁg %%téf%?rg\gé%%?%qlag%ﬁl&ﬁi ce. [0204] A twi sted

bi pol ar [@98Lt r odelhweftnal sphpdie efdreinfaregemanefor ithghlt0%ampgutbdnel ¢anoortidiioraves: 2. 9
mm | at er.al. . ri . 1iofhe ) anj mal s
under pgﬁilgggbﬁgﬁréfﬁ?g@g%lﬁ ﬁ%‘%ﬁghg[sa?s E}lglglﬂghgﬁn\?aﬁn%&ﬁ\)g%’ ?ﬁ(@% t}éeiog/oe%mlo days
t 0o r ecovesionsThesp@becor tgraphd bveeicgulice it hirceddliobry (FEST )mlfabretteackhandndi vi dual
nouse determn . ing 1-s train of 1- iLphasic rectanqul ar
il ses ot 15 BCTEnilP 8L Hdn S AR o8 P Rad R TSRE {EERERE g by
10 | A wa¥lenasiwhad shdreddtabke cthanvlneifat@imsatagorumntdet thase eehditbnsotde affbetcosei zur e

| asting at, |l east 5 s evoked.. Stimul ations the EST intensity were
subsequdit Py REITRARI R Hat iy Bl SarrreBun sl YU O BV obser ved
and r ecahdegbnistshecrs edteinisteyed®0 rhih®cfoeh@art ciithd sehfeudidigistadibh onRsio0f sei zures was
classified according to the criteria of Racine (1972). Fully kindled is
defined by the occurrence of 3 consecutive seizures of class 4 or greater.

Al sur grampdeki ndl i ng procedures were perfornmed blind to genotype.
-109- [0205| Un,sti,rrytl at edncontrol ani mal s of each genotype underwent

sur gi calNepreBRt trode in the anygdal a and were handl ed
identically but were not stimnulated. Electrode placenent was confirmed by
nmet hyl gj gen roniicne-\{ Stt ai r}i ng. acl?at a derived fnr orm ahnii mals with correct
el ect r od gneag%hewh, erfichndptectaaptlgestdactvp s e stidh newragpshinena. Jaavi deer ed by
Is'?;[ Lﬁf:??%ﬁ?&%y BIANEE Sl dO%ic BBkl GOERAE § 18, &l RBSheral $RNEMuEpaMY hEfalthat

produces disorders of pain sensation like those seen in man, Pain, 33, 87 - 107, 1988).

[0195] Chronic constriction injury of the common sciatic nerve in rats is associated

with hyperalgesia, allodynia and spontancous pain, and constitutes therefore a model for

peripheral neuropathic pain in humans. Antihyperalgesics reduce these chronic signs of pain

hypersensitivity.

[0196] Rats (150 - 200 g) were anesthetized (sodium pentobarbital 40 mg/kg i.p.) and

an incision at mid-thigh level was performed to expose the common left sciatic nerve. Four

ligatures spaced 1 mm apart were loosely tied around the sciatic nerve. The wound was then

sutured. The rats were allowed to recover. One week after the surgery, when the chronic pain

state was fully installed, rats were submitted consecutively to tactile and thermal stimulation of

both hindpaws.

[0197] For tactile stimulation, the animal was placed under an inverted acrylic plastic

box (17 x 11 x 14 cm) on a grid floor. The tip of an electronic Von Frey probe was then

applied with increasing force to the non-inflamed and inflamed hindpaws and the force

inducing paw-withdrawal was automatically recorded. This procedure was carried out 3 times

and the mean force per paw was calculated.

[0198] For thermal stimulation, the apparatus consists of individual acrylic plastic

boxes (17 x 11 x 14 cm) placed upon an clevated glass floor. A rat was placed in the box and



Exanpl e 138 6-hydroxydopam ne-|esioned rats [0207] This nodel is a reliable
and robust nodel for reproducing Parkinson's lesions in the brain and for
st udyi ng wbeowmimet i ng ef fects of drugs. [0208] Fernal e BpragoeDewsbey rat s
(180 - 220 g) underwent stereotaxic pgery to produce | esions of the
nigrostriatal system Wthin each experimental group, half of the animals
received an intrastriatal injection of 6-hydroxydopam ne (6-0HDA) with

0. 01% asgofkd © MGinftd fr $@kdiMfes( hanbARERAR ABlad) sotet (86 £ N8 iR Nivig
animals received an intrastriatal injection of 0.01% ascorbic acid in

sal i ne (eanforeied Afptmandsy thesppgicsigned pad dhpgr thet lsvionpdi higdrapapnd fhe 83¥7 i at al

i nj ecti W?th@lfawgl' Qh@}?é{ m%&%&a&ng&%&éaﬁa &R W hBySPLR ARALORRIRLE one (60
ng/ kg, i.p. aced in a st ereot axi ¢ apparatus, whére the head
was conS‘Duf@ﬁ\M%SCﬁUtOcmaaC@tllylttlr@@Id @ﬂfaft¢r4|§@@q0ndson (-3.0 M) An incision was nade
on the m ne of e s n (o] hg t he skul |l at
t he applr[‘ao@ 1 ate c%%o?dﬁong%élgln% ﬁmgugﬁitﬁlﬁm ,ma%l I:ﬂ!ﬁl'% ?‘g%r%ré]byﬂ%di n?.i et?:étﬁ;tgon was
del i ver etmilation ¢fithe hleﬂnawstand assumctm treg tngenB Grogiesumeclipldumtthe bgyped tlearnul a.

St er eot e injection were: 0.3 mmanterior and 3.0 nm

| at er al ??Spgnsggpﬁlgieﬁg ds%i“ % mmventral fromthe cortical surface,

accor di fepodd t he matsazser@sﬁtud?ed(pamgsau& Wettssowad psfoomedblindt s recei ved 4 nl of
2.5 ng/ OHDAL 0, 01% orbic acid, ile c eived 4
71 of s MPAE) o onbat g i Merp SRR i o 6 oo PE Gt T ety &
rate of cOmparedAviti o1 vahidiet dvatrolegalye (D64 cirboxyarihylconulber (CMCim diséliédw ng

i njecti oa\ﬁgﬁfore being withdrawn slowy. After sealing the skull, the

i nci si o3 cl osed and the animals allowed to recover. [0209] Test ed
conpounds were adm nistered for 14 days before the induced |esions.
Protection of tested conpound fromloss of striatal dopam nergic nerve

t er mi naExample I3dsessed by [ 3H] - mazi ndol aut or adi ography. [0210] Seven days
after stehgetsXdpfoostk@ ¥molidinfodder e |ightly anaesthetized (CO2/02: 80/ 20)
and decapitated. Brains were rapidly renoved and frozen over liquid
nitrogen, then stored at -40C prior to sectioning. -110- [0211] A Reichert

Jung cryespbat msFMﬁngriﬁle%hleﬁﬁ%%%hblY Brote®d J%k a%ﬁﬂ@iﬁr@@% LPPRs@le
striatum at” | evel from regma. accor he atl as of PaX| nos &

Wat son. ligdia ¢polapfoggaess pihrredist maédleomh@nqﬁélsyscepwwlstmé pedseditB | Fxdfet t hen
stor ed. 1168%08 a!JH'ifréc cHIR ueIiC%lof]dle l'a?sZ#fQﬁ{lel QHa{nth@Q'e&gart@meor% IHI?I%Q[GSI 0
vi sual i ze dopam nergic nerve term na hin sections of striattmtaken
from ratvulmplablthg’toAtdessa\(srtr@w@dal@gmalphmc steps were carried out at 4Cto

reduce >speci fi.c bindin | i u i at um wer e
prei ncuggyt%éﬁ for ]%L%dllr?ﬁl elq}gff[tg %%)] C%ndgﬁ-ﬁg&swﬁqilﬁlﬁg{ lﬁ@%( chogllr{\tng% ning 120
mm NaCl wanhdecﬁlcedw;dp@‘ssioﬁeﬁmGW) vigries thi hghtnphambﬁtthdcjfodrr o6 2- weerk olil thuld nm
[ 3H] - maziindol in 50 mMm Tris-HCL solution (pH 7.9) containing 300 nm NaCl
and 5 ni'C1. Desipramine (DM: 300 nn) was included in all incubation
sol uti on®0up pr evemiisted bippk elett'rode was hpla®zd imcothe bightcinngdae (mrdadureeﬂer gic
upt ake sites. Nomfenlne(loo a sel i ve inhibitor.of dopa
bt ake 2% BY IS8 HEL 2 GBOGIR Kb bRt Jdc I LB SHGoT SUET FOGCer e
was hed tpmg&lrml%x 36%nﬁg/kg) ar@ah@soal dAsdimely b@?rb Qﬁerglgfvgﬁrlot Bayls eﬂasoteeo@x CBlséSd

H - mazj ndol and drie tre m of . co ry Once ry,
radl ol aBi?F‘Ir‘é‘iﬂapélé’cSte}ZBWst gde ydus mleélPllf MpYE 23S ﬁtam@hwﬁ P3RS 21° days

to al | oW.¢afaih &Y ¢-n@f b@hisnca&@tangﬁ&agmg@rgl 60 NEF ¥&sikiBEdMaN3b ﬂen@dcﬁryonfap
develop on the film Follow ng the exposure period, filns were devel oped

for 5 misAMpAtPRARGresingky iy Adecre Popeysiersd ﬁs%ambwwlajumﬁ ap elfelperyiut i on of
st opbat Qe;and 1fstixe g feikt VPR Kokl shimt®liohOft thO ERT Nntensity were subsequently

applied once daily. EEGs and behavioral seizures were observed and recorded. The severity of

the behavioral manifestations of seizures was classified according to the criteria of Racine
(1972). Fully kindled is defined by the occurrence of 3 consecutive seizures of class 4 or

greater. All surgery and kindling procedures were performed blind to genotype.



Comput er - assi sted densitonetry was used to quantify the optical density of
filmimges. The systemwas calibrated using [3H]-standards, so that
opti cal deozptyoomwasurenents were nade in nC mm 2 SpeciPCTEPRIINGG1890 Wa s
determ ned by subtracting the non-spegific binding image fromthat of total
bi ndi ng, and was neasured in the entire striatum Data analysis The nean
optical density and standard error of the mean were determ ned from
i ndepenggit) meas uQiRMIated K@ ahihaAl ofie%sgfn @%fﬁn&%eaygibmmggﬁm _
sections of striatumfor each aninmal. -111- CLAIMS 1. A conpound having the
gener al of gfnglpcarofe gy the amygdala and wege hpydled jdemticplly Qut\yae dioh stigulategr esent s
an Oxyg%%CH'BdGSMLl&%{It L0 firmed by methyl green pyronine-Y staining. Data derived from

animals with correct electrode placement were analyzed.

[0206] Tested drugs were administered by intraperitoneal injection 30 min before a

class 5 seizure-inducing stimulation.

Example 138
6-hydroxydopamine—lesioned rats

[0207] This model is a reliable and robust model for reproducing Parkinson’s lesions in
the brain and for studying the protecting effects of drugs.

[0208] Female Sprague-Dawley rats (180 — 220 g) underwent stereotaxic surgery to
produce lesions of the nigrostriatal system. Within each experimental group, half of the animals
received an intrastriatal injection of 6-hydroxydopamine (6-OHDA) with 0.01% ascorbic acid
in saline (lesioned animals) while the remaining animals received an intrastriatal injection of
0.01% ascorbic acid in saline (control animals). Surgical procedure for unilateral intrastriatal
injection of 6-OHDA: rats were anaesthetized with sodium pentobarbitone (60 mg/ kg, i.p.) and
placed in a Kopf stereotaxic apparatus, where the head was constrained to a tilted skull position
(—3.0 mm). An incision was made on the midline of the scalp and a burr hole drilled through
the skull at the appropriate coordinates. Through this, an intracerebral injection was delivered
into the left striatum using a 30 gauge blunt-tipped cannula. Stereotaxic coordinates for
injection were: 0.3 mm anterior and 3.0 mm lateral from Bregma, and 5.2 mm ventral from the
cortical surface, according to the atlas of Paxinos & Watson Lesioned rats received 4 ul of 2.5
ng/ ul 6-OHDA/0.01% (w/v) ascorbic acid, while control rats received 4 ul of saline/0.01%
(w/v) ascorbic acid. Injections were delivered at a rate of 0.6 ul/ min and the needle left in
position for 10 min following injection before being withdrawn slowly. After sealing the skull,
the incision was closed and the animals allowed to recover.

[0209] Tested compounds were administered for 14 days before the induced lesions.
Protection of tested compound from loss of striatal dopaminergic nerve terminals was assessed
by [*H]-mazindol autoradiography.

[0210] Seven days after stereotaxic surgery, rats were lightly anaesthetized (CO,/O;:
80/20) and decapitated. Brains were rapidly removed and frozen over liquid nitrogen, then

stored at —40°C prior to sectioning.



R1 represents a carbon, nitrogen, oxygen or sul phur atom R a represents a
CH CH2, N or NH noiety; R2 represents a val ence bond or a CH or CH2 group;
R3 repr eswote12zno44mpt i onal |y substituted G -C6 al kyl growpl/ERpoiepticomal |y
substituted nono-, bior tricyclic CL (13 heterocyclic group containing 1 to
5 heteroatons selected fromN, 0 and S, an optionally substituted nono-,
bi- or tricyclic C6-Cl4 aryl group, an optionally substituted C3- C6

cycl oal Kyd119r oup, A ReicBétt ARGIcARRA! YaSHbetd &%&f%&ﬁ@&@ﬂ@ h9ahkefiohs f oup;
when Rl represents a carbon atom R4 represents a @gen atom a hal ogen
atom aftrigp el y0-3mefreny Begmesaesrdipg taghe gias jof P@rm H¥éateqo 8¢RI gr oup
cont ai niag 0 Mofnb@orto BELELIAHORIARLES! fith fibe@Moo® afi u, O an
optionally substituted noho-, bi- tricyclic Co-Cl4 aryl group; R5

r epr eseritB]-matigdil eyormdingraphy G@erusect mlswl@ydﬁmﬁngn@glp nepe taymiogs ivowmal | y
substit hyd :

al koxy g%ggﬁ Oﬁﬂﬁ%a?gﬁfﬁﬁﬁkﬁﬁgﬁ .?ﬁﬁwﬁﬁ%@%ﬂ%%&ﬁ%amﬁ@?ﬁ?hﬁ&guﬁggﬁég%nts an
optlonak$@w$nmmmm@ﬁ¢bmdmg C6 al kyl or C1-C6 al koxy group, an optionally
substit nono- | cycl i y from1l to
3 hoter S ahn ool kol G Mo Sor a8 CERTEN e B AR OBt homo-
bi - or H(]lcsyhntwrc(m.@l@bnaﬂrgnhg gZOOnmNa@rl afdl 5 adeRB Steo@ms hmre thepliegkaitd an 0xo

group or, opti.on II ubstlt i_m no. . or
9357 Rt Re L uP R ke TR Rl BRI 5 BB F B By

unisat ur 3¢a]§:d addl § MMOK QR mieeipeehifid (ML G00 alnivagintiuded B atlbln&l‘tia&éremlgiioﬁﬂﬁo s

sel ecte rom epresents an ox nm are
absent ; PHEH "RE- S?%‘iﬁ‘rvéiefﬁf‘gazéndﬁl ﬁl@@%ﬁt at'd ne&%ﬁ%u@f‘ e%%‘ﬁ?n?@e ent and

the ot h@M)I 8 saRctdlefl infvdoabpiepanyiie Ripfate KRAI @ NIsed do srdieaﬂlué h@picif@ach of

R4 and R5 |independently is absent or represents an 0xo_grou
binding. Sepc‘uons were y)vashed twice (2x3 min) 1nplce cold Encubatlon buffer to reenove excess

[*H]-mazindol and dried under a stream of cold, dry air.

[0213] Once dry, radiolabelled sections were apposed to Hyperfilm-"H and exposed for
21 days to allow an image of striatal dopaminergic nerve terminal density to develop on the
film. Following the exposure period, films were developed for 5 min in Phenisol X-ray
developer, rinsed briefly in a weak solution of stopbath and fixed in Hypam X-ray fixer for 10
min.

Computer-assisted densitometry was used to quantify the optical density of film images. The
system was calibrated using ['H]-standards, so that optical density measurements were made in
nCi mm . Specific binding was determined by subtracting the non-specific binding image

from that of total binding, and was measured in the entire striatum.

Data analysis
The mean optical density and standard error of the mean were determined from independent

measurements taken in at least three consecutive coronal sections of striatum for each animal.



mis 1, 2or 3; nis 1or 2; whennis 2 or mis 2 or 3, the ring
containing RL may be fused with an optionally substituted benzene ring; and
each ----woepr@menbs a single or double bond provided tiratt/Erae 10616 € bond
extends fromthe carbon atomto whi c? R3 CC- is bonded and that no ring
carbon atom bears two doubl e bonds; he optional substituents being
i ndependently sel ected from hal ogen atons and Cl1-C6 al kyl, Cl-C6 al koxy,
hydr oxy crangapt o, nitro, cyano, oxo, halo(G -C6)al kyl, hal o(C -C6)al koxy,
Cl-C6 alkyTthro, Cl-C6 al kyl sul phonyl, ClI-C6 al kyl carbonyl, sul phanoyl,
Cl - C6 al kyl sul phanmoyl, di (G -C6) al kyl sul phanoyl , (Cl-C6)al koxyc arbonyl and
(CI Co6) gl kyl ( , and fromgroups of the fornul ae
N gl L8 R%BB&Mdh%mQ@e%‘eﬁeﬂl B A ey & R A o o .- A,
-NR**C( =0)-A and -0-C(=0) - A wherei nR ch R* independently represents a
hydrogen atom or a Cl1-C6 al kyl, -CG akkyl carbonyl, phenyl or benzyl
group, R** represents a hydrogéﬁ at om or ég:l C6 al kyI group, g is an
integer from1l to 6 and A reprgsents a phényl group or a Cl-Cs heterocyclic
group containing fromt het er oat ons sel ected fromN, 0 and S; each
group A being optionall Jtuted withyfrom1 to 3 groups i ndependently
sel ected from halo, hyd nit+o a Cl-C6 al kyl; and sol vat es,
hydr at es, enanti -“N- oxi des pharmaceutical ly

acceptabl e salts of su 2. A compoun rding toclaiml in
whi ch X represents anAZ atpm Ri a represents \{rogen atom R2
represents a bond, a doubl e'bond extends fromRia t he carbon atomto

which R3-CC- is bondeédl. -113- 3. A conpound according claim1l in which
X represents an oxygen atom Ria represents a CH group with a doubl e bond
extending fromR a to the carbon atomto which R3- CC is bonded or a CH2
gr oup Wwthbretn: si ngl e bond extending fromR a to the carbon atomto which

R3- CC- 'éirébonded and R2 re resents a CH2 group. 4. A conpound according
to any PIgFengs|aiopgect of gileur 4ok ch R3 represents an al kyl group, an

opt i onalrl, yepsddbigt b taib&@d nfed3 &5 okigl £ bOMMIMAENMEME C group containing from1l to 3
het eroatons selected fromN,_0 and S, or an optionally substituted phenyl
group; & TRECKBERLLL At QOQNBUBO‘S‘B’ the formula -C(=0)-R3 wherein R3 is as

def i ned Ri, NepBichits @vaiehte bod Opaggrm@mgdgraqpor ding to any one of clains 1 to 3
in which R3 represents a nethyl, isopro buty henyl

3- (t. bufy I9rrgsRER PR optiunghhy @ﬂbétﬁh@ﬁ@ Caaﬂwﬁg@rlwﬁ@@wna 135@%!%6&150110 bi-
fluor Op*aﬁﬂ)é!yeh@clcd ?'ﬂ@@%@%ﬁ'c ,gréﬁp%%fﬂmgqn%'& he?ér@att(th)él%leﬁmﬁlomﬁ @falaa/ b,phe“y'
2-f1 uorophenyl, | uor ophenyl, 4-fluoro henY 3- hydroxag enyl

3-isopr @pyptme}hmubstguw@m@&y ehSFICyCIIE-C6ﬁ£ Ay pemh optiona ﬁqwilltpm Ry -

- met hyl nyl, 3 -

trifl uorC oE lﬁduéll éﬁgﬁqﬁ aﬂél(}ttornl§ él%%tg%?%lbpﬁ yap%ehgl?gg%}&i’ dyI ,

4- chl or oshgn Byre!pdayetnts deachingeaa:2- pyridyl, 5-fluoro-2-pyridyl,

gé{ lh;ﬁ.)r g: S;/P%begyels%l_ts? ;Z} {E?{i%%%n&)%}é%%hh%ﬁo{gbn QiolEt rﬂocﬁ)ﬁm%algf dér Fg}{uted Qiono- or
6-fl uor o- 3- pbficjrcdli;clcl -Heterqcbrcliczgrblkﬁ mn;alin1ng3£rblh|lem38l heteZeapgmmiempﬂ from N,

2-nmet hyl -1, 3-t hiazol - 4- nd according to
any one of cP&l f1r§ Tasp Onaﬁy%ﬁjs%tﬁ{e%oflgpge%mcgdlﬁ%éafb WP%%% R4
represents arRhygreogena aydogenar haloggesond} ©oyanarra@p} dromadptipnaiybabititutded
nonocyclic C5 heteroc C|IC rou from1l to 3 heteroatons

sel ected fr(c)ﬁ(dl(PXyﬂmﬁ'i‘fapt% ?Ozi ﬁo(r(‘;lla q@*ﬂ gt ¢ 6]?8’8’%1’1%973%08%& and R5
represents athgyeiR@LNCE0D)1A| \Olgﬁ‘é]n &%EHﬂSteséht§Mﬁ&ﬁlo@ﬁl@uﬁbstﬁﬁte@-m@hl@naﬂ Iy
substituted hydrog( mer capt o, . no, carbano %WCG al k or Cl-C6

al koxy group®i oY @EPb‘pof‘n PH%OHF‘ S&tuwé(meljo R% Gipeheith-(raefagpelient s an
optionally é%@ﬁ% coidigllg GonOP tah Miterd@iorldReledBd BB 10NGlahY SSUPSTE bitishale,
nonocycl i c het er ocgcl iC gr oup containing from1l to 3 heteroatons

sel ected frofH Nltu@dawao i- oF trigyelis Stsion®V) §Fo4ulsst i t ut ed phenyl group. 7. A
conpound acc% IR to%etﬁ&yreﬁﬂag‘enpan Okl Jortaﬁ optibiIPRLGH frd &@ﬂﬁ&l@&eﬁﬁ s a
carbon atom R4 represents a hydrogen or fluorine atomor a 2-pyridyl or
2- pyri dyl met hydroxyfainp STHRMOrRS 1 epr esent s a hydrogen or fluorine atomor a
cyano, hydroxy or ethoxycarbonyl group. -114-



8. A conmpound according to any one of clainms 1 to 5 in which RL represents
a carbon atom and R4 and R5 together represent an oxo, nethyl ene,

di f | uor orm0lgi2dme4002- pyri dyl met hyl ene, trinet hyl ene, tecraretihypbmoe,

et hyl enedi oxy, propyl enedi oxy, oxye[ny_, oxypropyl, methyl eneoxynet hyl ene,
hydr oxyi m no, nethoxyi m no, 1-carboxy-3-hydroxypropoxyi m no or
2-oxo-tetrahydrofuran-3-yloxyimno group. 9. A conpound according to any

one of claing, dnd ; %gerhewlqlhRRqurr@sremes@ Bf)t%nall AL GhuARd Rioand RS
t oget her represent a group of the formula -(Yp)- wherein p is an integer of

from3 to 5 HE# ea@nngrcanrdrébeﬁ@re&ttpéhrféwegenrlsct%dwfrw%@rrn om or an

opt i onalypy, RURSELIIN £ <JBI ¥ ENe group, provided that no two adjacent Y
noi eties represent oxygen atons. 10. A conpound according to claim9 in

whi ch R4 andRRBWdtRsgpet dheenty epresent a group of the fornula -0- CH2CH2- 0-,

- 0- CH2 0- CH2CH2CH2-, - CH2- 0- CH2-, - CHRCH2CH?-
-CHchgg&i é%pres%l%%%?é&? ~ or - CH2CH2CF2CH2CH2-, 11. A conpound

accordi ng tomanﬁR@neiBfw@hannﬁmlmiwmﬁiém(Mﬁmdhbmw represents a nitrogen

atom R4 r nal ly substituted C3-05 heterononocyclic group
contarnrnﬁEBrE%1 &ﬁsa%ﬂ?BEgroatons selected fromN, 0 and S; and R5 is
absent. 12. e%moﬁﬁpmmhd1mkpaﬂmnmgwhbwaMyrqmﬁemiambm]gemﬂ to 5in which RL
represents a%nl rogen atom R4 represents a 3-cyano-2- pyrazrnyl

3-nitro’2 6y or 3-nitro-6-nmethyl-2-pyridyl group; and R5 is absent.

13. A carpourn] according to any one of clains 1 to 5 in which Rl represents

a nitrogen ato ent; and R5 represents an al kox r bon:

o1 onaen BHDRDT Pie o o D Gk SBHGPINE S iyt g et sabtured

het er ocyedyhCaid)any! carbannyl drakylcarbannyl N al koxy- Nal kyl car banoyl
or optronally substrtute erocyclylcar roup. . 14. A conpound
accor di §&fht o~ AFReseRe 2ol i Gf?ebf bogd quvwleaﬂraé Ko O‘E’EQpl?%‘Qé”nfegdsa e thogen

at om R4a1b§n S whRRRRe=C-eprRagsat aa‘ldatﬂateﬁdmﬁ%@%&o A%k barChlPuapRNZoyl ,
2-furoyl, 2-oxo-1imdazolidinylcarbonyl, 3 -nmethyl sul phonyl-2-oxo0-1 -|n1dazo

I|d|nyléoﬁkbonyl 4- et hyl -1 - pi perazi nyl carbonyl, piperidi nocarbonyl, 1
- pyn- ol 'thedd'g_ﬂ&lla@ srﬁfs@tu@rﬁé/ i)emé:ﬁﬂaﬁff&ylhy s RL B ﬁﬁB#fﬂMs’ and 'cf?fdg)éh&ﬁrd?amyl

N- net hox met hyl - car banoyl, 'N-et hyl - N-isopropy
4-pyrid @Q@@adﬂyltoxg,rmgpapto -1mjity@ -cyano, oxo, halo(C;-Ce)alkyl, halo(C;- C6)alk0xy, Ci-Cs

alkylthio, C;-C¢ alkylsulphonyl, C;-C¢ alkylcarbonyl, sulphamoyl, C;-Cs alkylsulphamoyl,
di(C;-Cg)alkylsulphamoyl, (C;-Cg)alkoxycarbonyl and (C;-Ce)alkylcarbonyl(C,;-Ce)alkyl
groups, and from groups of the formulaec -NR*R*, -C(=0)-NR*R*, -A, -O-A, -C(=0)-A,
-(CH)q-A, -NR**-A | -C(=0)NR**-A, -NR**C(=0)-A and -O-C(=0)-A wherein each R*
independently represents a hydrogen atom or a C;-Cs alkyl, C;-C¢ alkylcarbonyl, phenyl or
benzyl group, R** represents a hydrogen atom or a C;-Cg alkyl group, q is an integer from 1 to
6 and A represents a phenyl group or a C;-Cg heterocyclic group containing from 1 to 3
heteroatoms selected from N, O and S; each group A being optionally substituted with from 1
to 3 groups independently selected from halo, hydroxy, cyano, nitro and C,-Cgalkyl;

and solvates, hydrates, enantiomers, diastereomers, N-oxides and pharmaceutically acceptable

salts of such compounds.

2. A compound according to claim 1 in which X represents an oxygen atom, Ry,
represents a nitrogen atom, R, represents a bond, and a double bond extends from Ry, to the

carbon atom to which R3-C=C- is bonded.



15. Any one of the foll ow ng conpounds according to claim1:
3- phenyl et hynyl- 8- (6-net hyl-3-nitro-2-pyridyl)-1-oxa-2, 8-diazaspiro[4.5]dec
-2-ene, WO 2012/004400 PCT/EP2011/061690
3-pheny|ethyny1-8-(3-nitro-2-pyridyl%ig-oxa-2,8-diazaspiro[4.5]dec-2-ene,
3-[(6-nmethyl-2-pyridyl)-ethynyl]-8-(6-nethyl-3-nitro-2-pyridyl)-1-oxa-2,8-d
| azaspi ro[ 4. 5] dec2- ene, . . . .
g] é 2-t gls.enyl Kt BHPohhd S RdiRBLDYdair M 1" @hidh PY Mepbédehts1aP%Ry2nBatdhazgspi r o[ 4.
ec- 2- ene, . . .

3- (2- py FePSPRIES PRl arpuiBwitls 2 eyt pond extepdige fromii iythy carbesiadon t@whichRaspi r of 4.
5] dec- 2(?5@@&5 bonded or a CH, group with a single bond extending from R, to the carbon atom to
3-(2-f|uorophenyf-ethynyf)-g-(G-net%yl-3-n|tro-2-pyr|dyl)-l-oxa-2,8-d|azasp
i r o[ 4. 5dech-Ra-(&f e 1s bonded, and R, represents a CH, group.
3-(3-fluorophenyl - et hynyl) - 8- (6-net hyl-3-nitro-2-pyridyl)-1-oxa-2, 8-diazasp
iro[4.5]dec- 2-ene,
3- (4- f | dor opheswpiportchgasyitljng8io (By mat [ iclaBanil tte §-iB-whieh By teprekerdx an 2IkgL di azasp
iro[4.5] dec-2-en . . -
3-(2-f u%%‘%t Ay n%PTl?l-”él-y ( BORUPRS 1S3 hip e mon Gl ISP SPNA S TN oL AR i 1 of 4. 5]
dec- 2- eheteroatoms select.ed from N, O and S, or an optionally substituted phpnyl group; or Rs
2: [2( gj ng%pg%/slgl-ét%fl r;’@ttlﬂ'og%.g'gogé@%)gg%ﬁ%?%L@%‘réﬁ; IRf L Bl Qs 2- pyri dyd) - 1-ox
3-(prop-1-ynyl)-8-(6-nethyl-3-nitro-2-pyridyl)-1-oxa-2,8-diazaspiro[4.5]dec
- 2-ene, . . . .
3- (3- chPor ophe?IPOBId ARy HInSdo CBY HBt AL 21850 1o iRk Rayanresery 247 %Y. di azasp
i ro[4. 5]i§r2]|)§1|%p%1; emﬁyl 1, prlllenyl, 3—(t.butyl)—phenr3]/1, 2—ch10r0pheny% 3—ch10(rjophenyl, 3—ch1050—5— g

-(3- - 1)-8-(6- 1- 3-ni -2- idyl)-1- - -
i3l’ (()? 4%}%}%@8@%9% r@églgno%ﬂgny}, 38—c3£a(r510pr{1%£1y1}/3—eglogyllpthgr?yl, 3—E glllpheyny?, 2—ﬂ1?0)§0apher’13/81, ' azasp
3-( 3i Zetg ]trgfsy@hza@ml 4 2lubdopichyt, 83-hRroBH R, 33-NoploPy1ghdayr, | HndthodypR¥a,22.8- di azas
piro[ 4. ec-2- ene, . .
3- ( 3- cy argpinbagyl- dmpiiphrod. 863 st il 34 hexedigzd-Spy-phepyh 3miggdenylg3di azaspi
ro[ 4. 5] @%ogo'rﬁtﬁﬁox henyl, 3-trifluoromethylphenyl, 2-pyridyl, 4-chloro-2-pyridyl, 5-chloro-2-
3-(3-thienyleth n%ﬁ %-(6-nethy1-§-n|tro-f—pyrldyl?-l-oxa-2,8-d|azasp|ro[4.
5] dec- 2peney], 5-fluoro-2-pyridyl, 6-fluoro-2-pyridyl, 4-methyl-2-pyridyl, 6-methoxy-3-pyridyl, 6-

3-(3-Pyr| et 1)- - 1. i &L o= (Rl Ay k) = 1- 0X3- di,azaspi r o[ 4.
5] doc. S ETHRL b Rl M, R B L o B s Ry R

- 8- ( 6- mBtthigyl R2-pyrezioyl 2-methy Ei, 3 thidzobda? 082-flirad @sppr o[ 4. 5] dec- 2- ene,

3-(3-net hyl but-1-ynyl)-8-(6-nmethyl-3-nitro-2-pyridyl)-1-oxa-2, 8-diaza-spiro
[ 4. 5] dec- 2- ene,

3- (hex- b- ynya)codyppadratchyding3o niny rooe 2f pigimisdly 19 5 1n evhachR Brepicsnassprarogrd. 5] dec-
2-ene, . . .

3- (2- cy 8L K& BIHY RTS8 208 ALFINST™ 4o 4By SHAY B YWY ECE4i azaspi
ro[ 4. 5] deceRr@pdic group containing from 1 to 3 heteroatoms selected from N, O and S, or an

3 (3 cl o SRS T SR o B Y RO R Bt B3 e OBt anp! rol 4 S
3-( [2 Weigfbylbpcﬁzi%ﬂwbﬁ@iahy Byobjitutd (G d iR, hydreaptd) binfind; Caripiidyl YC1)C, hilgkar @,-8; di azasp
iro[4.5]dec-2- ene, . .

3-(2- cma@fv@p W1 Ok fHETARPLYT 81 BIHEE QL ot WD Rer PRGNS 120 4108214 di azasp
i ro[ 4. SkelRngdamMes, alkyl group, an optionally substituted monocyclic Cs-Cs heterocyclic group )
3-(2-Pyrazinyl-ethynyl)-8-(6-nmethyl-3-nitro-2-pyridyl)-1-oxa-2, 8-di azaspiro
[ 4. 5] de@ogalgﬁé,from 1 t0 3 heteroatoms selected from N, O and’S, or “an’optionally substituted
3-phenygg&§y95§18-(6-nethy1-3-nitro-2-pyridyl)-l-oxa-8-azaspiro[4.5]dec-3-e
ne, -116- -(3 -chl orophenyl -et hynyl)-7- (6- net hyl -3
-nitro-2-pyridyl)-1-oxa-2,7-diazasp iro [4.4] non-2- ene, 3-(3

- chl or ophenyl- = = 6- = 3¢ = td I -1 -di azasp
To 4T ot Ry Sl b Pihe B QI GPLES R FHDH b @R Ll

- ni t r 0- 2topy Risdgprysedis axvadiOgaversiiorioc p®msorjahpgalyloeteyridylmethyl group, and

4- phenyle - - et -3 - ni - 2- ' -1 - 9- iro [5.5

] undec- 5E%%%¥i%§?%§o-cﬁng%gﬁéﬁ%+§éﬁ%@ﬁ%?§$§%%?%T§§?ﬁgggg@%&gﬁadisp iro
[4.2.4. 2]tetradec-2-ene, 3 -(3

- chl or ophenyl - et hyny1l) - 8- oxo- 1- oxa- 2-azaspiro [4.5] dec-2-ene, 3 -(3

- chl or ophenyl - et hyny1l) - 8- net hyl ene- 1- oxa- 2- azaspiro [4.5 ] dec-2-ene, 3 -(3
- chl or ophenyl - et hyny1) - 8- net hoxyi m no- 1- oxa- 2-azasp iro [4. 5] dec-2-ene,

3- [(6-nmethyl-2-pyridyl)-ethynyl] -7-(6-nethyl-3
-nitro-2-pyridyl)-1-oxa-2,7-diazasp iro [4.4] non2-ene, 3

- phenyl et hynyl-7-(6-methyl -3 -nitro-2-pyridyl)-1-oxa-2,7-diaz aspiro

[ 4. 4] non- 2- ene,



3-(3 -fluorophenyl -ethynyl)-7-(6-nethyl-3
-nitro-2-pyridyl)-1-oxa-2,7-diazasp iro [4.4]non-2-ene, 3

- phenyl etWQrzg/004406- met hyl -3 -ni tro-2-pyridyl) - 1- oxa- 2, PCUiER201a0pico® [ 4. 3]
oct-2-ene, 3-(3 -hydroxyphenyl-ethynxﬁi-7-(6-nethyl-3
-nitro-2-pyridyl)-1-oxa-2,7-diazasp Iro [4.4]non-2- ene, 3 -(3
-fluorophenyl - et hynyl) - 7- (6-met hyl -3 -nitro-2-pyridyl)-1-oxa-2, 7-di azasp
iro [4.8 ] Oo&tecodipBi&t ac’éord to any one of claims 1 to 5 in which R, represents a carbon

- chl or ophenyl - ethyn 1) - 8- (Z- pyridyl met hyl ene) - 1- oxa- 2-azasp iro [4.5]
dec- 2- eft®om; 3anct Ry and Rs together represent an oxo, methylene, difluoromethylene, 2-

-chlor 089&93{ etﬁ&lQﬁ{éWt%}neﬁlyt&ﬁgr %ﬁmgﬂl&l%n@yéthﬂéﬂeﬁ%&gy b)op}reﬁéﬂ%x% %%?éﬂyl' ro
[4.5] detC ene, - phenyl et’hyny1-1 12-tT1 oxa- 2. 4.2]
t et r ade@x@renyd, nsathyﬂﬁnemfn@ﬂmmy 1h8dr©xoom1nooxlaethoxafzra@m rld:afbibxyé]hyd%yz ene, 3

- ph I 4.5] d - 2- 3
-Bhgzglghﬂ%%ﬁ%l%(?%q%ggMgﬂyﬁg?%%%§gbgw?l é%j}ogy[lnlLo)ei oxaegeazasplro
[4. 5] dec-2-ene, 3- [(6- nethyl 2-pyridyl)- ethynyl]

- 8- cyang- 8- ( iro [ -
[ (5- flugro 2%ﬁ§rP8m%§g gﬁ%ﬁqffn{ gggﬁc?ﬁ?%ﬁé 5 aza g%l%%?%?ﬁi%?ﬁ??%tradec-
2- ene, 3ton], ffid RedndyRs-t@ecpher regheidnt e tetopp wf fhe £drm ] a:L{{Y;,)HvdnemIQp azaditsger v [ 4. 2.
4 2] tetr.ade

(601 udPBE S5 PGS YePHSOTIE rresnt B SR5% H0Pheh gty 95 5%  r adec-
2-ene, 3aethylene group, provided that no two adjacent Y moieties represent oxygen atoms.
[(6-fluoro-3-pyridyl)-ethynyl]-1,9,12-trioxa-2-azadispiro[4.2.4.2]tetradec-
2-ene, 3 -(3 -nitrophenyl-ethynyl)-1,9, 12-trioxa-2-azadispiro [4.
2.4.2]tebr adﬁ%omgo@m&,cc&dmg ¢o2clﬁﬁai slnml whidh B, aﬂdmsaagdtheéheplaseﬁta@aw df the

-1,9,12-trioxa-2-azadisp iro Lactradec 2-ene
-nethoxﬁﬁﬁ@ﬁyﬁ)gﬁﬁgﬁy@} Q- gl l@H?S&a wsﬁ}pﬁ%c$4jhz 4j§49é¥kadec

- 2-ene, @H-df%aﬁm@mfﬁaﬁtﬁprmﬂ@wmmnmlar EHECH AR CHEPE: 2- azadi spiro
[4. 2.4.2]tetradéc-2-ene, 3 -(3

- met hyl phenyl -et hyny1)-1,9, 12-tri oxa-2-azadisp iro [4. 2.

4. 2] tet rl@deCA%o%%und?’acc&%mgQS QWMMWAH(@H% b whke PR L &plebdndX@n#roggadi SP

iro [4.2.4.2]tetradec-2-ene, -
-tri f 1 ueood: epxspokie Ay ppt@mhly}hgpbyutme@ C12s hetrioranocyabiagioappesfiang fram2l) t et r ade

c-2-ene I trioxa-2-azadispiro [4.2.
4.2]tet ’rt%glé%té‘gatfﬁélﬁg‘%{é%édf}fbg‘mcgghﬁgg*%ﬁ#)ﬁ &t h%yl) 1,9, 12 prrot

-trioxa-2-azadispiro [4. 2.4.2]tetradec-2-ene, 3 -(3

-fluor oggeny A C%hﬂ% I‘FV]deCC(ﬁnglt'gjtg a y)fl.j)ﬁ) X& &al]él%zlatg SSllﬂl }gc}lﬂ %Bre‘s}en%s] ag ﬁ{n&@&ec 2

- ene, (3 -et
2.4.2] t etong dRC rPraaers a33-€(330—2|—13/rmur}mp3'-lnmme21yj'ri®t loy rdydiyro-b; rﬁetli)ﬂ 2-pyridyl
-trioxa- %maza %?1'&%1& .2. 4.2]tetradec-2-ene, 3- [(4-chloro-2
-pyri dy BBt AYAYIY 9, 12 -trioxa-2-azadispiro [4.2.4. 2]tetradec-2-ene,
3- [(4-methyl-2-pyridyl)-ethynyl] -1,9,12-trioxa-2-azadispiro [4.2.
4.2]tetr ?deCA cohl%gund according to any one of claims 1 to 5 in which R; represents a nitrogen
atom; R4 is absent; and Rs represents an alkoxycarbonyl, optionally substituted arylcarbonyl,
optionally substituted heterocyclylcarbonyl, carbamoyl, diakylcarbamoyl, N-alkoxy-N-

alkylcarbamoyl or optionally substituted heterocyclylcarbamoyl group.

14. A compound according to any one of claims 1 to 5 in which R; represents a nitrogen
atom; Ry is absent; and Rs represents an ethoxycarbonyl, 3-chlorobenzoyl, 2-furoyl, 2-oxo-1-
imidazolidinylcarbonyl, = 3-methylsulphonyl-2-oxo-1-imidazolidinylcarbonyl,  4-methyl-1-
piperazinylcarbonyl, piperidinocarbonyl, 1-pyrrolidinylcarbonyl, carbamoyl,
dimethylcarbamoyl, diethylcarbamoyl, N-methoxy-N-methyl-carbamoyl, N-ethyl-N-isopropyl-
carbamoyl or 4-pyridylcarbamoyl group.



-(3
-trifluoronet hyl phenyl -ethynyl)-1,9,12-tri oxa-2-azadispiro[4.2.4.2]tetradec
-2-ene, 3WO[202/aoudohl uor omret hy1l-2 -pyridyl)-ethynyl] -1, ®CTEP2011/061690
-trioxa-2-azadispiro [4.2.4.2]tetraq§9_-2-ene, 3- [(5 -chloro-3
-pyridyl)-ethynyl] -1,9, 12 -trioxa-2-"azadispiro [4.2.4. 2]tetradec-2-ene,
3 -(2 -furoyl-ethynyl)-1,9,12-trioxa-2 -azadispiro [4.2 .4.2]tetradec -2
-ene, 3 -phenylethynyl-8-(1 -c arb oxy-3

- hydr oxy- propoxyi m no) - 1- oxa- 2- azaspiro [4.5] dec-2-ene, -(3

- chl or opheny e fyhg folowing cerpeupds seeerdpigt@Clpm 5 1 dec- 2 -ene, 3-

[ (6-nmet iy 191 r dec- 2- ene 3-
[(4- chl oot R o 3 el B £ TR e B2 ene, 3 - (3
-chl or oﬁi‘lélnlwleté‘myy&yl)m@ 2-pwit YB It Prag, diazaapipd[A ] C{eﬂ 23}le,dec 2-ene

geg-gl?§#§§m§éy %Sw“ﬁ® 8%ﬁg y 4n ynQ%%g%%gz o£§§ -azaci%%F$§h§2? ]

2. 4. 2]t étemadec -2 -ene, (3 nethylphenyl et hynyl) -1, 9-di oxa- 2- azadi spiro

i %léSi‘iyl?r?yﬁe‘?%nyfg’?@-mgf@‘l%-raﬁéér SRR IR A 5 G TR - 2

- cy anopBenylyriéglétinymyD) -6~ héthyiet-tiyb 23pyrlldy]t)4’103x2 2;:§yinzadpyifiof4.1ldox2-eRg, 7- di azaspi ro
[4.3 ] qct-2-en . . . .

(3t oG/ BRRERyY - L HA DR AYaPR s Y drots S eS8 1, 5 - s
xazol e] 3-(3-fluorophenyl-ethynyl)-8-(6- methyl 3- n1tr0 2-pyridyl)-1-oxa-2,8-diazaspiro[4.5]dec-2- ene

( 3- Cgl(g upo)rho?)ﬂé/nyl—et&l 1}/35)—/81126 met?ly dr20py3r1d(3)/f(ci oxalj-f?gllaéa% 1r0T£I ?Fdec— ‘ene, | soxazo

(3 clal(grf@m&@wbst(&mytﬂyl321,1@0 %?ﬁ@ﬂptﬁxﬁEBm@%dp%ﬂl@' dectt-api ro[ i ndene-1, 5
-|soxazole] é_ rop. henﬁl-eth ‘ﬁ oxa- 2 azadlsplro [4. 2. 3
2]tr|dédC@mVW¥11 ﬂ“P@l4dHﬁ@ﬂﬁﬁ Srffrmedh ﬁﬁ?@?ziwgdﬂkkﬂx%gaoxa 2-azadi spiro

[4 2.5. d%kﬂ@ﬁ&@@?ﬁ@&(m@ne 3'- [(6-nethyl-2 -pyridyl)-ethynyl] -2,3
-di hydro-3 -hydro piro [indene-1,5 '-|s oxazole] 3 -(3

-chl or oél'{lé'i‘??’rl myﬁggﬁryetmﬂ&wrz YAy i ae- J8digzagpipy ¢ &ldeadwee 2- ene, 3 - (3
-chlor OBF@ re}ﬁordf)hawwt%}nﬁ) @(@mfe{hypﬁ gm% 2By B- 1%@19208 afazisf}lrémlsadé@(z e%e ene, 3

- (3 -net hyl phenyl Xa- 2-azadi spiro radec -2 -ene,
3- [(6- r&éﬁmﬁklwllélenqdwthyayli)? (étmwan]nm%Myll@di imacéﬁzilmm*p@pi flas-3-4.
2. 4. Z]tk& Jadec-2-ene, 3'- [(6-nmethyl-2 -pyridyl)-ethynyl] -2,3 -dihydro-3
- 0XO0- Spiro [indene-1,5 '-is oxazole],
3-(3-methoxyphenyl-ethynyl)-8-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2,8-diazaspiro[4.5]dec-2-

ene,
3-(3-cyanophenyl-ethynyl)-8-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2,8-diazaspiro[4.5]dec-2-ene,
3-(3-thienylethynyl)-8-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2,8-diazaspiro[4.5]dec-2-ene,
3-(3-Pyridylethynyl)-8-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2,8-diazaspiro[4.5]dec-2-ene,
3-{3-(3-methyl-[1,2,4]oxadiazol-5-yl)-phenylethynyl } -8-(6-methyl-3-nitro-2-pyridyl)- 1-oxa-
2,8-diazaspiro[4.5]dec-2-ene,
3-(3-methylbut-1-ynyl)-8-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2,8-diaza-spiro[4.5]dec-2-ene,
3-(hex-1-ynyl)-8-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2,8-diazaspiro[4.5]dec-2-ene,
3-(2-cyanophenyl-ethynyl)-8-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2,8-diazaspiro[4.5]dec-2-ene,
3-(3-chlorophenyl-ethynyl)-8-(3-cyano-2-pyrazinyl)-1-oxa-2,8-diazaspiro[4.5]dec-2-ene,
3-(2-methylphenyl-ethynyl)-8-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2,8-diazaspiro[4.5]dec-2-
ene,
3-(2-chlorophenyl-ethynyl)-8-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2,8-diazaspiro[4.5]dec-2-ene,
3-(2-Pyrazinyl-ethynyl)-8-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2,8-diazaspiro[4.5]dec-2-ene,
3-phenylethynyl-8-(6-methyl-3-nitro-2-pyridyl)-1-oxa-8-azaspiro[4.5]dec-3-ene,



-118- 3'46-nethyl-2-pyridyl)-ethynyl] -2,3 -dihydro-3

-nmet hoxyi m no-4'Hspiro [indene-1,5 - isoxazole], 3-(3

- chl or ophwoybtawimny 1) - 7- di met hyl car banoyl- 1- oxa- 2, 7- di 2ca®Ep2e10/0p1%690

4] non- 2- ene, 116-
3-(3-ch|orophenyl-ethynyl)-?-carbannyﬁ-1-oxa-2,7-diazaspiro[4.4]non-2-ene,
3-(3 -chl orophenyl -et hynyl) - 1-oxa-2-aza-dispiro [4. 1.3.1]undec-2-ene, 3-(3

- met hyl Bt@emorc%mym%gmﬂ) 9(6'-§1ef115/1'3 BAR- zZpy%%usmam bifz&piro[4.4]non-2-
5. 2]pentadec 2-en hl or ophenyl - et hynyl) - 1- oxa- 2- azaspiro [ 4. 3]

oct - 2- effB5: 3-(3 -chlorophenyl et hynyl) -1, 10- di oxa- 2- azadi spiro
[4.2.3. ?](t.‘s rchfg?d%hgny? %ynﬁ)’ 7k(§ fhefh?i 9'%195022 B}yr{dé/ﬁyllaxa% %MBXASIJII'O 4.3]oct-2-ene,

-8, 8-di fluoro-1-oxa-2-dzaspiro
([j( 4- ghl drobedglynyt-19 n@thyyﬁylm]a %pmdv@xy@w%@mmr@ blvad@-taggspiro [ 4. 5]
ec-2-e
- (3- cﬁ%herglpﬁ}é%nﬂ 28 Hlethyﬁ_nﬂ—? éfp?’—]i-l%’p)ll R AT uﬂde'g 3$%xazol e],

3 (3_cthnghEm&hBéeﬁymﬂﬂ)QJQﬁMDmm&mwdmmH¢4béﬂammw&¢éanhonyl) 1-oxa-2, 7-di a
zaspiro n2-e -

-chIoro%ﬁ%ﬁ%?gg%ﬁvmgTyégﬁgﬂmeigxi2azm 1r0[-(‘)‘Sl]cgmnyﬁicarbonyl) 1- oxa- 2, 7- di azasp
i ro [ 4. 3}(AehRraphenyl-8thidyl)-8- methylene 1-oxa-2-azaspiro[4.5]dec-2-ene,

Ao or ORnOYlrShINTURY vty iy b YL SRRk 943 2 7- i azaspi o [4

3-(3- ChBQU@ﬁB@pNIpﬁ@h%ﬁ%kmymﬁaﬁpﬁmmﬂBnﬁﬁaQQ@ﬁﬁﬂ}lﬂ@%&ﬂZhimqm@Zaqpﬁﬂo[4.4]nO
n- 2- ene (3 -chl orophenyl -ethynyl)-7-(3
-nethylgdP&honyl 2- 0x0- 1-im dazolidinylc arbonyl)-1-oxa-2, 7- diazaspiro

[ 4. 4] noB-phe@N@hyn3t-(36 ncehulynmnhemwﬂ@ﬂ)hwwz 7 Hra(zaslpeb[hwl]ndm &Rpr opy! -
arbanoyl)-1-o0

- chl or opHér WPrOQ?WthXW) %—&-%@Wo&pltr&%@trw1> 1c0><ar2b ﬁegﬁﬂyﬂoﬁ glagng-cpe,

di azaspizhedylethiiyen: '(é)—l’rﬁﬂﬁ‘fl 3%Itfo'32—pyr1dyl) 1 -oxa-2 7 dlazasplro [4. 3}00‘[ -2-ene,
-chlorophenyl et hynyl)-7- g r|d¥lcar anoyl) -1 -oxa- 2, 7-di azaspiro [4.
4] non- 2 E(ﬁ-élydroxyphenyl ethynyl) 7-(6-methyl-3-nitro- 2—pyr1dyl) 1 -oxa-2,7- d1azasp1r0[4 4]non-2-

3- (3-chlept ophenyl - et hyny1) - 7- et hoxycar bony1- 1- oxa- 2, 7- di azaspi r o[ 4. 4] non- 2-

ene,
3-(3-fluorophenyl-ethynyl)-7-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2,7-diazaspiro[4.3Joct-2-ene,

3-(3-chlorophenyl-ethynyl)-8-(2-pyridylmethylene)-1-oxa-2-azaspiro[4.5]dec-2-ene,
3-(3-chlorophenyl-ethynyl)-8-hydroxy-8-(2-pyridylmethyl)-1-oxa-2-azaspiro[4.5]dec-2-ene,
3-phenylethynyl-1,9,12-trioxa-2-azadispiro[4.2.4.2]tetradec-2-ene,
3-phenylethynyl-8-oxo0-1-oxa-2-azaspiro[4.5]dec-2-ene,
3-phenylethynyl-8-hydroxyimino-1-oxa-2-azaspiro[4.5]dec-2-ene,
3-phenylethynyl-8-(2-0x0-3-tetrahydrofuranyloxy-imino)-1-oxa-2-azaspiro[4.5]dec-2-ene,
3-[(6-methyl-2-pyridyl)-ethynyl]-8-cyano-8-(2-pyridyl)-1-oxa-2-azaspiro[4.5]dec-2-ene,
3-[(5-fluoro-2-pyridyl)-ethynyl]-1,9,12-trioxa-2-azadispiro[4.2.4.2]tetradec-2-ene,
3-[(6-methyl-2-pyridyl)-ethynyl]-1,9,12-trioxa-2-azadispiro[4.2.4.2]tetradec-2-ene,
3-[(6-fluoro-2-pyridyl)-ethynyl]-1,9,12-trioxa-2-azadispiro[4.2.4.2]tetradec-2-ene,
3-[(6-fluoro-3-pyridyl)-ethynyl]-1,9,12-trioxa-2-azadispiro[4.2.4.2]tetradec-2-ene,
3-(3-nitrophenyl-ethynyl)-1,9,12-trioxa-2-azadispiro[4.2.4.2 Jtetradec-2-ene,
3-[(2-methyl-1,3-thiazol-4-yl)-ethynyl]-1,9,12-trioxa-2-azadispiro[4.2.4.2 Jtetradec-2-ene,
3-(3-methoxyphenyl-ethynyl)-1,9,12-trioxa-2-azadispiro[4.2.4.2]tetradec-2-ene,
3-(3-chloro-5-fluorophenyl-ethynyl)-1,9,12-trioxa-2-azadispiro[4.2.4.2]tetradec-2-ene,
3-(3-methylphenyl-ethynyl)-1,9,12-trioxa-2-azadispiro[4.2.4.2]tetradec-2-ene,
3-(3-ethoxyphenyl-ethynyl)-1,9,12-trioxa-2-azadispiro[4.2.4.2 ]tetradec-2-ene,



3- [(6-methyl-2-pyridyl)-ethynyl] -8, 8-difluoro-1-oxa-2-azaspiro [4.5 ]
dec-2-ene, 3-(3 -chlorophenyl -ethynyl)-1, 7-di oxa-2-azaspiro [4.3

] oct - 2- e 28t(@4400hl or ophenyl - et hyny1l) - 1- oxa- 3 - azaspi POT[Ef2018j0616e€ - 2- ene,
3-(3 -chIorophenyl-ethynyl)-8-dif|uoi t hyl ene- 1- oxa- 2- azaspiro [4. 5]
dec-2-ene, 3-(3 -chl orophenyl - et hyny ?ﬁg car banoyl- 1- oxa- 2-azaspiro [4.5]
dec-2-ene, 3-(3 -chlorophenyl -ethynyl)-8-(2-furoyl)-1-oxa-2, 8- diazaspiro

[4. 5] d@%znw@méh&%ph&m aﬁﬁ@belnyhz @toamh%m@n&[&m@g&med\h Rt hyl -

ar banoyl) - 1- oxa- 2, 8-di azaspiro . 5] dec2-ene

-chl or oér{éﬁwt—%’@ﬁ}b’w&l}’n@ aPé@ﬁW@a%’r%%gﬂsz%@aﬁtzadac érea%aspl ro [4.5]

dec- 2- engs_cyanbpnyl-cthynyl)- 1,9, 12-trioxa-2-azadispiro[4.2.4.2 Jtetradec-2-
3-(3- chloro %e% Iw e WW) y1)y-'8- {%m%hzgﬁéﬁgﬁzo 1) %m'a% §n8 di azaspiro[ 4. 5] dec

- 2-ene, 3-(3-fluorop enyl ethynyl) 1,9,12-trioxa-2-azadispiro[4. 2 4. 2]tetradec 2-ene,

3- (3~ chlsqs QaRAYh SNV B AL UARARNY 3 @A odndl azaspi r ol 4. 5] dec- 2-

3 (3 cthB@ﬁhemymh@UhWhyﬁﬂ%BQ@1ﬁpynﬂﬂha@ﬂnyﬂ%A#Bbﬂyﬁ&clemxa 2, 8-di azaspiro]
4, 5]dec
3-(3- chI %gﬂfﬂnmwﬁl i?ﬂbIBHQt %%?’m H§124%gmmuﬁcéfﬁlazasplro[4 5] dec

-2-ene, 3-[ (4 methyl-2-pyridyl)- ethynyl] 1,9,12- trloxa 2- azadlsplro [4.2.4.2]tetradec-2-ene,

?’3 (3- Ch]3 r{gﬁlp tgu %ﬂe‘é‘[ﬁ}gmenyllgthynyf) I,J?H—trlo a- azacf~I s\élr% 4% A[Tﬁt[etraéélc— —er?exa 2, 8-di azasp

iro[4.4
3- ( 3- Chizgropifenymeetyhgpyddyl BetkyrdyOXly ¢ 82-briary-2- aﬁad‘i@)ﬁlbm4.1]-t@1>ﬁ36022—8ndji azaspiro

ohat naoddiy oo congul IR B ner ol e dbRpbtad AEEHFRTIgo o any one of
clainms 3- (murbﬂi @hyng) S, Vair@xa-Dudidadpao[4eNamidiai®r2-citl ast er eoner, N-oxi de or

har maceuti cal cceptable salt thereof in admixture with a
Bh ar ma_céﬂlp%yéqtp%lygééb—g%rgwyé -Byfrexyapropoxyimino)-1-oxa-2-azaspiro[4.5]dec-2-ene,

3-(3-chlorophenyl-ethynyl)-1,8-dioxa-2-azaspiro[4.5]dec-2-ene,
3-[(6-methyl-2-pyridyl)-ethynyl]-1,8-dioxa-2-azaspiro[4.5]dec-2-ene,
3-[(4-chloro-2-pyridyl)-ethynyl]-1,8-dioxa-2-azaspiro[4.5]dec-2-ene,
3-(3-chlorophenyl-cthynyl)-1-oxa-8-thia-2-azaspiro[4.5]dec-2-ene &,8-dioxide,
3-(3-chlorophenyl-ethynyl)-1,7-dioxa-2-azaspiro[4.5]dec-2-ene,
3-(3-chlorophenyl-ethynyl)-1,9-dioxa-2-azadispiro[4.2.4.2 Jtetradec-2-ene,
3-(3-methylphenyl-ethynyl)-1,9-dioxa-2-azadispiro[4.2.4.2Jtetradec-2-ene,
3-(3-hydroxyphenyl-ethynyl)-7-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2, 7-diazaspiro[4.3]oct-2-
ene,
3-(3-cyanophenyl-ethynyl)-7-(6-methyl-3-nitro-2-pyridyl)-1-oxa-2,7-diazaspiro[4.3]oct-2-ene,
3'-(3-chlorophenyl-ethynyl)-2,3-dihydro-3-hydroxy-4'H-spiro[indene-1,5-isoxazole],
3'-(3-chlorophenyl-ethynyl)-2,3-dihydro-3-ox0-4'H-spiro[indene-1,5'-isoxazole],
3'-(3-chlorophenyl-ethynyl)-2,3-dihydro-3-methoxyimino-4'H-spiro[indene-1,5'-isoxazole],
3-(3-chlorophenyl-ethynyl)-1,9-dioxa-2-azadispiro[4.2.3.2]tridec-2-ene,
3-(3-chlorophenyl-ethynyl)-1,9,13-trioxa-2-azadispiro[4.2.5.2]pentadec-2-ene,
3'-[(6-methyl-2-pyridyl)-ethynyl]-2,3-dihydro-3-hydroxy-4'H-spiro[indene-1,5"-isoxazole],
3-(3-chlorophenyl-ethynyl)-1-oxa-2-azadispiro[4.2.4.2]tetradec-2-ene,
3-(3-chlorophenyl-cthynyl)-8,8-difluoro-1-oxa-2-azaspiro[4.5]dec-2-ene,
3-(3-methylphenyl-ethynyl)-1-oxa-2-azadispiro[4.2.4.2]tetradec-2-ene,
3-[(6-methoxy-3-pyridyl)-ethynyl]-1,9,12-trioxa-2-azadispiro[4.2.4.2]tetradec-2-ene,
3'-[(6-methyl-2-pyridyl)-ethynyl]-2,3-dihydro-3-oxo0-4'H-spiro[indene-1,5"-isoxazole],
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3'-[(6-methyl-2-pyridyl)-ethynyl]-2,3-dihydro-3-methoxyimino-4'H-spiro[indene-1,5'-
isoxazole],
3-(3-chlorophenyl-ethynyl)-7-dimethylcarbamoyl-1-oxa-2,7-diazaspiro[4.4]non-2-ene,
3-(3-chlorophenyl-ethynyl)-7-carbamoyl-1-oxa-2,7-diazaspiro[4.4]non-2-ene,
3-(3-chlorophenyl-ethynyl)-1-oxa-2-aza-dispiro[4.1.3.1]undec-2-ene,
3-(3-methylphenyl-ethynyl)-1,9,13-trioxa-2-azadispiro[4.2.5.2]pentadec-2-ene,
3-(3-chlorophenyl-ethynyl)-1-oxa-2-azaspiro[4.3]oct-2-ene,
3-(3-chlorophenyl-ethynyl)-1,10-dioxa-2-azadispiro[4.2.3.2]tridec-2-ene,
3-[(4-chloro-2-pyridyl)-ethynyl]-8,8-difluoro-1-oxa-2-azaspiro[4.5]dec-2-ene,
3-[(4-chloro-2-pyridyl)-ethynyl]-8-ethoxycarbonyl-1-oxa-2-azaspiro[4.5]dec-2-ene,
3'-(3-chlorophenyl-ethynyl)-1H,4'H-spiro[isochroman-4,5'-isoxazole],
3-(3-chlorophenyl-ethynyl)-7-(4-methyl-1-piperazinylcarbonyl)-1-oxa-2,7-diazaspiro[4.4]non-
2-ene,
3-(3-chlorophenyl-cthynyl)-7-(2-0x0-1-imidazolidinylcarbonyl)-1-oxa-2,7-diazaspiro[4.4]non-
2-ene,
3-(3-chlorophenyl-ethynyl)-7-(1-pyrrolidinylcarbonyl)-1-oxa-2,7-diazaspiro[4.4]non-2-ene,
3-(3-chlorophenyl-ethynyl)-7-piperidinocarbonyl-1-oxa-2,7-diazaspiro[4.4]non-2-ene,
3-(3-chlorophenyl-ethynyl)-7-(3-methylsulphonyl-2-oxo-1-imidazolidinylcarbonyl)- 1 -oxa-2,7-
diazaspiro[4.4non-2-ene,
3-(3-chlorophenyl-cthynyl)-7-(N-ethyl-N-isopropyl-carbamoyl)-1-oxa-2,7-diazaspiro[4.4[non-
2-ene,

3-(3-chlorophenyl-ethynyl)-7-(N-methoxy-N-methyl-carbamoyl)-1-oxa-2,7-
diazaspiro[4.4non-2-ene,
3-(3-chlorophenyl-ethynyl)-7-(4-pyridylcarbamoyl)-1-oxa-2,7-diazaspiro[4.4]non-2-ene,
3-(3-chlorophenyl-ethynyl)-7-ethoxycarbonyl-1-oxa-2,7-diazaspiro[4.4]non-2-ene,
3-[(6-methyl-2-pyridyl)-ethynyl]-8,8-difluoro-1-oxa-2-azaspiro[4.5]dec-2-ene,
3-(3-chlorophenyl-ethynyl)-1,7-dioxa-2-azaspiro[4.3Joct-2-ene,
3-(3-chlorophenyl-ethynyl)-1-oxa-3-azaspiro[4.5]dec-2-ene,
3-(3-chlorophenyl-ethynyl)-8-difluoromethylene- 1 -oxa-2-azaspiro[4.5]dec-2-ene,
3-(3-chlorophenyl-ethynyl)-8-carbamoyl-1-oxa-2-azaspiro[4.5]dec-2-ene,
3-(3-chlorophenyl-ethynyl)-8-(2-furoyl)-1-oxa-2,8-diazaspiro[4.5]dec-2-ene,
3-(3-chlorophenyl-ethynyl)-8-(N-methoxy-N-methyl-carbamoyl)-1-oxa-2,8-diazaspiro[4.5]dec-
2-ene,

3-(3-chlorophenyl-ethynyl)-8-diethylcarbamoyl-1-oxa-2,8-diazaspiro[4.5]dec-2-ene,
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3-(3-chlorophenyl-ethynyl)-8-(3-chlorobenzoyl)-1-oxa-2,8-diazaspiro[4.5]dec-2-ene,
3-(3-chlorophenyl-ethynyl)-8-ethoxycarbonyl-1-oxa-2,8-diazaspiro[4.5]dec-2-ene,
3-(3-chlorophenyl-ethynyl)-8-(1-pyrrolidinylcarbonyl)-1-oxa-2,8-diazaspiro[4.5]dec-2-ene,
3-(3-chlorophenyl-ethynyl)-8-dimethylcarbamoyl-1-oxa-2,8-diazaspiro[4.5]dec-2-ene,
3-(3-Chlorophenyl-ethynyl)-8-(t.butoxycarbonyl)-6-methoxy-1-oxa-2,8-diazaspiro[4.4non-2-
ene or
3-(3-Chlorophenyl-ethynyl)-8-ethoxycarbonyl-6-methoxy-1-oxa-2,8-diazaspiro[4.4]non-2-ene,

or a pharmaceutically acceptable salt thereof.

16. A pharmaceutical composition comprising a compound according to any one of claims
1 to 14 or a solvate, hydrate, enantiomer, diastercomer, N-oxide or pharmaceutically acceptable

salt thereof in admixture with a pharmaceutically acceptable carrier.



