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wherein:

R! is aryl, heteroaryl, arylalkyl, heteroarylalkyl, cycloalkyl, heterocycloalkylalkyl,
alkyl, aikoxyalkyl, hydroxyalkyl, aminoalkyl, aminocarbonylalkyl, heterocycle, arylalkenyl,
or heterocycloalkyl; wherein R! is optionally substituted with at least one substituent selected
independently from alkyl, cyano, sulfinyl, haloalkyl, amide, alkoxy, halogen, arylalkoxy,
alkylcarbonyl, carboxy (—C(=0)OH), hydroxy (—OH), amino, alkoxycarbonyl, and
alkylsulfonyl; and
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selected from cognitive deficient in schizophrenia, narcolepsy, pain, obesity, and Alzheimer’s
disease in a warm-blooded animal, comprising administering to said animal in need of such
treatment a therapeutically effective amount of at least one compound according to formula 1.

Still yet even further described herein is a method for treating a disorder in which
modulating the histamine H3 receptor is beneficial comprising administering to a warm-
blooded animal in need of such treatment a therapeutically effective amount of at least one
compound according to formula I.

The features and advantages of the invention may be more readily understood by
those of ordinary skill in the art upon reading the following detailed description. It is to be
appreciated that certain features of the invention that are, for clarity reasons, described above
and below in the context of separate embodiments, may also be combined to form a single
embodiment, Conversely, various features of the invention that are, for brevity reasons,
described in the context of a single embodiment, may also be combined so as to form sub-

combinations thereof,
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The terms "alkyl" and "alk" refer to a straight or branched chain alkane (hydrocarbon)

radical containing from 1 to 12 carbon atoms. Exemplary “alkyl” and “alk” groups include,
but are not limited to, for example, methyl; ethyl; propyl; isopropyl; 1-methylpropyl; n-butyl,
t-butyl;l -iSobutj(l; pentyl; hexyl; isohexyl; heptyl; 4,4-dimethylpentyl; diethylpentyl; octyl;
2,2 4-trimethylpentyl; nonyl; decyl; undecyl; and dodecyl.

The term “hydrocarbon” refers to a chemical structure comprising only carbon and
hydrogen atoms.

The term “hydrocarbon radical” refers to a hydrocarbon that has had at least one
hydrogen removed therefrom.

The term “lower alkyl” refers to an alkyl group containing from 1 to 4 carbon atoms.
It is of import to note that the term “lower alkyl” is encompassed within the definition of
“alkyl”, The usage of the term “lower alkyl”, however, is not intended to limit the definition
of the term “alkyl” either explicitly or implicitly to a straight- or branched-chain saturated

hydrocarbon radical containing from 5 to 12 carbon atoms. Exemplary lower alkyl groups
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The term “cycloalkyl” refers to a fully saturated and partially unsaturated cyclic
hydrocarbon group containing from 1 to 3 rings and 3 to 8 carbons per ring. Exemplary
cycloalkyls inchide, but are not limited to, for example, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclooctyl, cyclobutenyl, cyclopentenyl, and cyclohexenyl. A
cycloalkyl ring may have a carbon ring atom replaced with a carbonyl group (C=0).
Cycloalkyls inchide rings having a second or third ring fused thereto that is a heterocyclo,
heteroaryl, or aryl, provided that in such cases the point of attachment is to the cycloalkyl
portion of the ring system. The term “cycloalkyl” also includes rings having a second or
third ring attaé_hed to the ring or ring system in a spiro fashion.

Exemplary cycloalkyls include, but are not limited to, for example,
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Exemplary bicyclic heterocycle(s) or heterocyclo(s) include, but are not limited to, for
example, benzothiazolyl, benzoxazolyl, benzothienyl, benzodioxole, quinuclidinyl,
quinolinyl, quinolinyl-N-oxide, tetrahydroisoquinolinyl, isoquinolinyl, benzimidazolyl,
benzopyranyl, indolizinyl, benzofuryl, chromonyl, coumarinyl, cinnolinyl, quinoxalinyl,
indazolyl, pyrrolopyridyl, furopyridinyl, dihydroisoindolyl, dihydroquinazolinyi,
benzisothiazolyl, benzisoxazolyl, benzodiazinyl, benzofurazanyl, benzothiopyranyl,
benzotriazolyl, benzpyrazolyl, dihydrobenzofuryl, dihydrobenzothienyl,
dihydrobenzothiopyranyl, dihydrobenzothiopyranyl sulfone, dihydrobenzopyranyl, indolinyl,
indazolyl, isochromanyl, isoindolinyl, naphthyridinyl, phthalazinyl, piperonyl, purinyl,
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containing fro %_BE %ﬂg %P’%(r)ergerg{o ag &gﬁ’ l%gfi?q aas ﬂe@éfg %cogr li)]er"?lgcar bon
doubl e bondhalog@@eﬁpﬂmlw bilbedlrylsl conthiniof: meiliple bejpgeay welndst but prginptdinitedto, f or
exanpl e, ethe 1| Wla—ckhe terns "hal ogen" and "hal 0" refer to
chlori ne, bgogn%n Qj[}ﬁ%?%gnec 3nd iodine. The term "haloal kyl" refers
to an al kyl bond‘heltehﬁ“ﬂm&a”mqtretohbd gg@wcm#O)NBfR Wleeein RMahdRbns .

Exenpl ary hal oa cont p ns include, but are
not | i mi ted%Fp Ade yo eleétec‘ % vl ang %E%?EThe term "ani de"
refers to the gﬂbmpnn@m@)‘ NR@Runo mmbnwrﬁeaaﬁ@(@f}m&imsefeisdra}aémt ly
sel ected f r%gg%ﬂeraﬂloﬂdla ﬂ'k*f@ r\ﬁereu?ﬁ@n@ KE%Qﬁthemmgle&@tf dﬁ@n or

"am no" use one or 1 X or refers to ra I cals of
or a hydrocarbon radlcal

The term “alkoxy” used alone or as a suffix or preﬁx refers to radicals of the general
formula ~OR’, wherein R is selected from a hydrocarbon radical. Exemplary alkoxys
include, but are not limited to methoxy, ethoxy, propoxy, isopropoxy, butoxy, t-butoxy,
isobutoxy, cyclopropylmethoxy, allyloxy, and propargyloxy.

The term “sulfinyl” refers to an S(=0).

The term “sulfonyl” refers to the group S(=0),.

The term “carbonyl” refers to the group C(=0).

The term "optionally substituted” refers to either groups, structures, or molecules that
are substituted with at least one substituent at any available and substitutable position and
groups, structures, or molecules that are not substituted.

The term “pharmaceutically-acceptable”, as employed herein, indicates the subject

matter being identified as “pharmaceutically acceptable” is suitable and physiologically



t he general fornula -NRBRh, wherein RS and e are independently

sel ected from hydrogen or a hydrocarbon radical. The term "al koxy"
used al one wo2em/137384f fix or prefix, refers to radi cal s pefr/seb®@s/0s0606
general fornula -OR, wherein R is selected froma hydrocarbon
radi cal . E&#pl HPA¥Sal koxys include, but are not limted to nethoxy,
et hoxy, propoxy, isopropoxy, butoxy, t7butoxy, isobutoxy,

cycl opropyl net hoxy, allyloxy, and propargyl oxy. The term "sul finyl"

refers to aﬁCCS{tﬂb@f"r RSB R to g paticatfpyhiect.r Eor examplegthe feem § grheusegiedy 2.
The term " cadchasd s: lt(rs)efd@rfo&s t@tablb 8ndPhPitlogida i dcceptBR shighym "opti onal |y

substituted" refers to _either stryctures nol ecul es t hat
are substituted ﬁf*?lﬁas&t aF‘E‘&’é’P“‘%ﬁg““g‘Hlﬂgtef‘f’t“H%‘ﬂ‘fm ';Fregrﬁha%ﬁ‘?ul fisglye and
substi t ut abh®@egabsd s‘alltsctheraﬁ,d)r n@ﬁmbmﬁemmmﬂ&ttmme&ceme gfidrelalies t hat are
not substi tUt edome Qﬁ reo? ?eu{lcn’ﬁci?cgéﬂ ﬁas%lé O?Fce § ﬁ?rlegar%gmers %rrlgofoyed

herein, indfEat%

" phar maceut amglair tryxtacﬂm’pt Ia@t @it fiesbasepitfaink Iamilaqzrlwsrscbhemgf wdlat lgast@e
B LT3 B FRANRFROP Q1 HZFRRL L MR e Pt 20 e Tor
administratfon to a pati subj ect or exanp e term

"phar maceut i cal e teaé témlﬁbﬂlcéllkéfchﬂ‘?)am@fé'h@fe@éo thefi amepntef aerinpound

physi ol ogi calffidenteRRhBRbLE: Gadd &)he sﬁhﬂ&orﬁbﬁ&l&% Bt QIR beRk tEasaul a
|, enantioners &hereof har maceut i, %ffot ab salts t erePf,

or nmixtures ther®®iaHgs f’%“"fft?mf% ‘?Séé nantjomggs thereo
enant i onmer Sphahedceniksllypbapabie et therbdf, o nlicoepthabdfe salts of fornula |
or enantioners thereof, and/or mxtures gof at |east one free base of
formula | or enantioners there ast one pharmaceutically

acceptable salt of formula,l i S\ eof. The term
"therapeutically-effective a t hay anount of a
conpound sufficient to nodul a r norfe of fhe synptons of the
condition or disease being treated. In one iag.pe% the invention
provi des a conmpound of formula I, enantioners ther &of
pharmaceutically acceptabl e sal ts t her@of, or m xtures thereof: o

R1-N N, Nl1~_. Bv%ereljn:

R! is aryl, heteroaryl, arylalkyl, heteroarylatkyl, cycloalkyl, heterocycloalkylalkyl,
alkyl, alkoxyalkyl, hydroxyalkyl, aminoalkyl, aminocarbonylalkyl, heterocycle, arylalkenyl,
or heterocycloalkyl; wherein R’ is optionally substituted with at least one substituent selected
independently from alkyl, cyano, sulfinyl, haloalkyl, amide, alkoxy, halogen, arylalkoxy,
alkylcarbonyl, carboxy (—C(=0)OH), hydroxy (—OH), amino, alkoxycarbonyl, and
alkylsulfonyl; and

R? s aryl, heteroaryl, cycloalkyl, alkyl, heteracycloalkyl, or cycloalkylalkyl; wherein
R? is optionally substituted with at least one substituent selected independently from Cy.
Cealkyl, alkoxy, and cycloalkyl;

with the provisos that:

1) when R?is a cyclohexyl, R' is not a substituted or unsubstituted phemny};

2) when R? is aryl, R?is not unsubstituted phenyl; and

3) when R! is tetrahydropyran-4-yl and R? is a substituted phenyl, the substituted

phenyl is not ortho-or meta-substituted with methy] or meta-substituted with

methoxy.



wherein: R is aryl, heteroaryl, aryoal kyl, heteroaryl al kyl,
cycl oal kyl, heterocycl oal kyl al kyl, al kyl, al koxyal kyl, hydroxyal kyl,
am noal kyl werziwsﬂaﬂwonyl al kyl , heterocycl e, aryl al kenylpcr/sE2008/050606
het erocycl oal kyl ; wherein R is optionally substituted with at | east
one substﬂ@ﬂ@h¥“§@ﬁbcted i ndependently from al kyl, cyano, sulfinyl,
hal oal kyl , am de, al koxy, hal ogen, aryBal koxy, al kyl carbonyl,
carboxy (-C(=0O OH), hydroxy (-OH), am no, al koxycarbonyl, and

al kyl sul fonyl ; dpanoger ?S§e°&rﬂ}¢Im"eWétneﬁf®‘a¢°§P COWE#%éﬁ'WPla{éPWPmm

het er ocycl oatet@w pha@hacBMhlRakieplaBik katth ihedbe b @hiktureberdese: OPti Onal |y
substituted with at |east one substituent _selected i ndependent|y from
Cl_ Ceal kyl, al koxy, and cycl i the provisos that: 1) when
R2 is a cyclohexyl, R is_pot/a su nsubstituted phenyl;
2) when Rz is aryl, Rz is®not" At edY¥pheny ; and 3) when R is
tetrahydropyran-4-yl and RZ is\a phenfyl , the substituted
phenyl is not ortho-or neta-substituted w tMnethyl or

nmet a- substituted with nethoxy. WO 2008/ 147314 PCII&E2008/ 050606
102756-11 i SINS 8 In another aspect, ;the invention provides a
compound of formula I, enantionmers thereof, pharmaceutically
accept abl e sal t svbetsey eof, or mixtures thereof: 0 RI-NN- N~ RZ

wherein: Rl is @Es\’alryl H&%Fo%fy@%ﬂﬂdlkyl %Edﬂoﬁ&%n@l, cy@}%&lﬁfl%te}’dc?ét&ﬂlylalkyl

cycl oal kyl, heteroc

hydr oxyal ky#kyleadox Wdro’sx% &ralflfﬁyﬁt» F’@}nRgﬁFbonﬂélt‘ﬁérltf@WY‘ée arylalkenyl,
aryl al kenyl or heRFoclitdaliyR GHekAR! W%; quuﬂJthwﬂh&t Rat brieRalstidient selected
u thi
(i

substituted. th at least one s sel ec ed ndepe ntly
from al kyl , nﬁY 1 1K) Cyangaiy hPgide; @ °§%>‘8§‘}°geﬁeﬂrﬂa~g‘ﬁ ;

aryl al koxy, aikﬁtéﬂgohﬂawa&my(—p(wobn,mydrﬁxﬂee@) @irfinp, dikeelycaryny,-a0lH) , am no,
alkoxycarboqxﬂmiﬁmﬂzmglkylsulfonyl and
R s aryl, heteroaryl, cycloalkyl, alkyl, heterocycloalkyl, or cycloalkylalkyl; wherein
R? is optionally substituted with at least one substituent selected independently from C.
Cealkyl, alkoxy, and cycloalkyl;
with the provisos that:

1) when R? is a cyclohexyl, R' is not a substituted or unsubstituted phenyl;

2) when R? is aryl, R%is not unsubstituted phenyl;

3) when R! is tetrahydropyran-4-yl and R? is a substituted phenyl, the substituted
phenyl is not ortho-or meta-substituted with methyl or meta-substituted with
methoxy; and

4) when R? is a cyclohexyl, R' is not benzo[d][1,3]dioxol-5-y] or 5-(trifluoromethyl)-
pyridine-2-yl,

In yet another aspect, the invention provides a compound of formula I, or a

pharmaceutically acceptable salt thereof:

VO



RZ is aryl, heteroaryl, cycloal kyl, alkyl, heterocycloal kyl, or

cycl oal kyl al kyl ; wherein RZ is optionally substituted with at | east
one substi twentosaetsect ed i ndependently from Cl- C6al kyl ,pcalsteoognsoassd
cycloalkyl; with the provisos that: 1) when R2 is a cyclohexyl, Rl is
not a subd¥278&i B8NS unsubstituted phenyl: 2) when RZ is aryl, RZ is
not unsubstituted phenyl; 3) when R i8 tetrahydropyran-4-y| and Rz
IS a substituted phenyl, the substituted -phenyl is not ortho-or

net a- subst i t ut ed" ok met hyl or neta-substituted with methoxy; and

g) (\thle]pl E%r gs f Jay o] ht%?f%ary% I?.;yla]gd m%rob@mm %Jg[o;u(ﬁ] %g&agg%mwéqur
i nvention p?]ggl %‘é@‘;ﬁkﬁﬁﬁﬁr ﬁ‘yﬁf‘%F‘E}?]]ﬁﬁlaalqu’ca%Eﬂ“ ?Fé{%[‘é&’fyll"&kéﬂl

accept abl e setleterdohaati; whereinfRl i\p(ibrdil substinkd vRZ at leas’d\&e%%h&{u&zﬁ Zaéo{bd
PCT/ SE200S/ 0 060&5@,[1

aryl al kyl , pgrrloar{/'?é’ilﬁ Il°ya‘§?c$|o%aﬂyk h?vmlﬂ’ pBidea Qa'ﬁgﬁ“aﬁ”ﬁyﬁﬁmq’onyqryl

al kyl, al koh);cm:dy)(Jrlogadmopayfal kyl, am noal kyl, am nocar bonyl aI kyl,
het erocycle, ar yﬂzal keglx (ﬂ‘a' tﬁ r%é?%x 1od'%}lck U(FUEH{'Wher

optional l'y substitu on ]esd

i ndependent b}gmﬁaibﬁulatlmgtﬂwﬂhy@mt Onsgj'cﬂqalkyll hryoal kyl, am de al koxy,
hal ogen, al kyl eg} BRWWbodimBY kS, 13 Scft 1,
cycl oal kyl, al k?/1rl het grntl)ﬂcyﬁ SFY cyc a Et lﬁé C\A}r?glgqél n RZ

is opti onahWOfé’alB@l‘HIQI’éﬁléél‘YWﬂ‘ﬁxYaﬁ‘Y}& alsrydrd aewﬁllsw wpocarbwyml
enbodi nent , hé?emdyaea;wdlkenple$@fe@ﬂkydloau@r yl al kyl , het eroaryl al kyl,

e s i
het er ocycl ohdtdeydyclodlkyldkdtaligt, a@lﬁl@ﬁiyl,rhemtopydl%lonmtembydlqaudybt eroaryl,
arylal kyl, cycl 9% slsthlyalnbther embodiment, R' is aryl, heteroaryl, arylalkyl, cycloalkyl,
heterocycloalkylalkyl, alkyl, arylalkenyl, or heterocycloalkyl.
In yet another embodiment, R' is Cs-Cysaryl, Cs-Caheteroaryl, (Ce-Craaryl)-(Ci-
Cealkyl), C5-Cgeyeloalkyl, (Cs-Cgheterocycloalkyl)-( Cy-Csalkyl), Ci-Cealkyl, (C4-Caaryl)-
(C-Cgalkenyl), or Cs-Cgheterocycloalkyl.
In a further embodiment, R' is arylalkyl, cycloalkyl, heterocycloalkyl, or
heterocycloalkylalkyl.
In another embodiment, R’ is heterocycloalkyl, alkyl, arylalkenyl, or arylalkyl.
In still another embodiment, R' is heterocycloalkyl, C;-Cgalkyl, arylalkenyl, or
arylalkyl.
in yet a further embodiment, R! is aryl.
In an even further embodiment, R' is heteroaryl.
In still an even further embodiment, R' is arylalkyl.
In yet an even further embodiment, R is cycloalkyl.
In still another embodiment, R is heterocycloalkyl.
In yet another embodiment, R' is alkyl.
In yet even another embodiment, R! is C;-Csalkyl.
In still yet another embodiment, R' is heterocycloalkylalkyl.
In a further embodiment, R is arylalkenyl.
In yet a further embodiment, R' is a hetrocycle.



het er ocycl oal kyl al kyl , al kyl, aryl al kenyl, heterocycle, or

het erocycl oal kyl . In still another enbodinment, R is aryl,
het er oaryl ,wenrwisaktsyd , cycl oal kyl, heterocycl oal kyl al kydcr/sehdoghsosos
aryl al kenyl, or het erocycl oal kyl . In yet another enbodinment, Rl is

C6- d 4ar yﬂ027€§61 BFMN%et eroaryl, (C6-C 4aryl)-(d- Ceal kyl),

C3- Cscycl oal kyl, (C3- C3heterocyc| oal kylly-( d -Ceal kyl ), Ci-Co6al kyl,
(C6-Ci4daryl) - (Ca C6al keny I% C3- CGhet erocycl oal kyl . In a furt her
enbodi ment, R1 I8 aatllfoghag pm d@?@k@alsmendlmt@ﬁbﬂi}’waﬂk@!mﬂﬁﬂ butyl,

het er ocycl ogﬁéﬁylk@,h keybioheky, @%&é}@fm&ﬁﬁb@&h@%&m& lbtgynhﬁxegm@m%lt oalRiyl .
|

al kyl, arylal kenyl, nstill ano
het er ocycl offfTRBYH? YESB%ET‘%V? &Fﬂ%@?ﬁ&?hﬂnﬁre inoy‘;e&r*?ﬁ]il Slfigxqdt o
further enbodi rTHﬁl'yet sfidla ﬁ;&he’trembodlﬂxéht,aﬁ isgitRdihy1-4- i}ﬂe’retrﬂimﬁlyrﬂﬁnyl, Rl is

het er oaryl . till an, eve rt e | k In
yet an even “‘Fa}y?’f?@lfmé?’% nlﬁ SL’J] %’f"%@? ‘Q’F%bﬁxyﬂe}"?ﬁhy %'t%la?ﬂ%?th
eInEOFI rant , YIRE- mcspﬂmhtnséeth;dymbnyahdtm tetrahydrqu’tm ambpMm-kymuﬂWl I :?1 S
alkyl. In yet.even a Qgp‘%q__q B sti yet
anot her enb |d§113%?1 ll;)pl{a{nhe er o%@?%gfﬁiobm?lk&m |I’1] a urther

enbodi ment , bRzo[dK1, HdipkeltSkdnyl . In yet a further enbodiment, Rl is a

hetrocycle. WO 399&%&&%7%@E@éd‘ﬁﬁ%@@%@éﬁ%w&@ﬁﬁﬁhémﬁﬁ/ chl%aﬂa?l 2n a
still further enbodi nment pi peridinyl, tetrahydropyranyl,

phenyl et hy| Shypty} or 1-1 Afhpaae{@wl cycl ohexyl |
t et rahydr o- 2H t hh@ﬁty‘ﬂl&myﬂbodlﬁa{t,pﬂ(ﬂdtbtfhﬁ#@bﬂ% 4-§phenyl met hyl ,

t et rahydr opyran ycl obutyl, phenyl, ethyl, or
benzo[d][1, 3] d| ﬁ&gfo%ren?nﬁg%l&ﬂ’ g’?’?? E=né’th)gurt her enbodi ment, RL is

pi peridin-yl - yhsnltambthahyﬁocbpymdﬂamqlbmyl t et rahydr opyr an- 3-yl ,
phenyl et hyl , but, Yig!

t et rahydr o- 2H-t hX%)mvgg%g%L‘aeﬁbX&lﬁPﬁ %Wy‘f et hyl, phenyl net hyl,

t et rahydropyranlea‘;lﬂl ﬁlWP@PQdeHyR 1Sr§y¥€ithﬂ frpipey YI pyri di n-2-yl -5-yl ,

pyridin-2-yl -6-y 18 ?J}bﬁlﬂyémboﬁﬂl@ﬁt,qv% YbstinREHBRM at Rasy bne s@¥sbidbnt kelecRi
benzo [d] [1, 3]d| oxol il furt er nbodl

t et r ahydr opgﬂﬁ%?ﬁn n O%Héjﬂé‘tyﬁ‘% su?%}yh% ?lde a oxy, alogen, ari.rlglcarbonyl
hydroxy (—OH), and amino.

i's

In yet another embodiment, R' is substituted with at least one substituent selected
independently from alkyl, haloalkyl, amide, alkoxy, halogen, arylalkoxy, alkoxycarbonyl, and
alkylsulfony!.

In still yet another embodiment, R' is substituted with at least one substituent selected
independently from C;-Cgalkyl, haloC-Cgalkyl, amide, C;-Csalkoxy, halogen, (C4-Casaryl)-
(Cy-Cealkoxy), Ci-Cealkoxycarbonyl, and C;-Csalkylsulfonyl.

In a further embodiment, R' is substituted with at least one substituent selected
independently from ethyl, methyl, isoliropyl, isopropoxycarbonyl, N-methylformamide,
methylsulfonyl, methoxy, trifluoromethyl, chloro, methoxycarbonyl, and phenylmethoxy.

In a still further embodiment, R! is substituted with at least one alkyl.

In yet another embodiment, R' is substituted with at least one lower alkyl.

In yet still another embodiment, R! is substituted with at least one methy!,

In still yet another embodiment, R? is aryl.

In another embodiment, R? is heteroaryl.

In another embodiment, R* is cycloalkyl.



et hyl butyl, or 1-nmethyl-4-piperidyl. In a further enbodinent, R is

tetrahydropyran-4-yl. In another enbodinent, R is phenethyl. In
still anot hEozmshmjiment RLis cinnanyl. in still yet ®OSE008/050606
enbodi ment is 2-et hyI butyl. In a still further enbodinment, Rl is

1- et hyl - h‘hﬁ?ﬁabpﬁw . In yet a further enmbodinent, Rl is substituted
with at |east one substituent selectedllindependently from al kyl,
cyano, sulfnyl, hal oal kyI am dg, al koxy, hal ogen, alkyl carbonyl,
hydroxy (-OH), Jdn#fushersgb Oqlﬁe% isglsiher embodi ment, Rl is
substituted wt hnaﬂevb@aﬁmeraﬂ@otﬁmaﬁm?amﬁiocﬁaﬂa&@t ed independently

from al kyl , hal qal 0 2 ryl al koxy,

al koxycar bonyl , q&ﬁ%gns‘ieﬂ@ng‘ﬂjefr@ﬂ@fm%l% ’Ss‘iy?]g‘lﬁ%ﬂﬁ'lanot her enbodi ment ,
RL i s substitut &lisgtGuang], Cetdtemay], SHitybivallemtC, kit iGd

i ndependent K ;H @ am de, G - Cb6al koxy,
hal ogen, Cg%éegfgﬁq%kyp?%{f '&CXFIE % g%!&gal koxycar bonyl , and

C1- Ceal kyl sul foriwetarﬁmharm@p@lmemt RiibeoCresriealkyiRCs Cscxslopliylplicyk esivi t h
at | east one ag&pstl tuent sel ected | ndependent ly fromethyl, methyl,

i sopropyl, isopropoxycarbonyl, N-pe | f or mami de, net hyl suI fonyl,
met hoxy, trifl U&WWF"‘“@‘H“&W‘ER %@)W@ dkdonyl, and phenyl net hoxy.
In a still furthgin @eﬂpﬁﬂhé{eﬂbgduﬁ%m iR3 1@@@&@1}@@@& th at | east one

al kyl. In yet a ot stltuted with at | east one
| ower al kyl . gﬁ{fgﬁ?eﬁﬁ’d‘é{ﬁe Rk E%%ﬁﬁﬁ]ﬂ,@ is substituted with
at | east one rretIﬂn;till yet dnrevet fulther yrebodamot, REis cmwymmtobutﬁzcwprI I n

ayel o kot a8 arf5st VBb AR Kb kD B E S BRI R R, -

further errbmdﬂlmht R2 is alkyl. In an even further enbodinment, R2 is
het er ocycl oal kylln stzlllylat a\ﬁ%tlenafﬁrﬂ%}’%ofd“ﬁehhﬁr is @M?ypﬁn@tclobl% éy%lopentyl

cycl oal kyl al ryl het ero X | 6al kyl ,
G - Csal kyl , )@éhex@b ﬁ)@ﬂ@pﬁﬂy@pl@mxxgqethybmethyl 1sopropyl te ahydropyran—4—yl pyridin-
(CB Cscycl og?,kyﬂaﬂeﬂym.ymal kyl). In yet a further enbodinment, R2 is

(3-Cg cycloal ky IIn yet still anot%gr em%aélmgntafl kgl cyclohexyl%ethyl cyclohexyl, cyclobutyl,
cyclopropyl, cycloheptyl, cyclopentyl, methyl, or isopropyl.

In an even further embodiment, R? is cyclohexylmethyl.

In yet an even further embodiment, R? is cyclohexyl,

In yet still an even further embodiment, R? is cyclobutyl.

In another embodiment, R? is cyclopropyl.

In yet another embodiment, R* is cycloheptyl. 7

In still yet another embodiment, R? is cyclopentyl.

In an even further embodiment, R? is isopropyl.

In still yet a further embodiment, RYis methyl.

In another embodiment, R? is substituted with alkoxy.

In yet another embodiment, R? is substituted with methoxy.

In another embodiment, R' is Cg-Crsaryl, Cs-Cisheteroaryl, (Cs-Cyaaryl)-(Ci-Cealkyl),
C;-Cseycloalkyl, (Cs-Csheterocycloalkyl)-(C,-Cgalkyl), Ci-Cealkyl, (Cs-Chraaryl)-(Ci-
Csalkenyl), or C3-Cgheterocycloalkyl; and R? is C¢-Cpaaryl, Ce-Cysheteroaryl, Cs-
Cscycloalkyl, C-Csalkyl, C3-Cgheterocycloalkyl, or (Cs-Cscycloalkyl)-(C,-Cealkyl).

In still another embodiment, R' is piperidinyl, tetrahydropyranyl, phenylethyl, butyl,
phenylallyl, cyclohexyl, tetrahydro-2H-thiopyranyl, morpholinylethyl, phenylmethyl,



Céal kyl . In yet another enbodinent, R2 is C3-C8 cycloalkyl. In an
even further enbodinment, R2 is C3-Cs cycloal kylalkyl. In a still
further enbwdizemndizidR2 is C-Coalkyl. In still yet an ewen/skExs/h@sos
enbodi ment, R2 is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycl ohept 2756 UP®Rexy| met hyl . nethyl, isopropyl, tetrahydropyranyl,
pyridinyl, or phenyl. In sti [ yet anlZzven further enbodinent, R2 is
cyclopropyl, cyclobutﬁ cycl opentyl cycl ohex cycloheg yl,

cycl ohexyl nistpRygro pyridiy} gty giclobytl ?fﬁwgl igw%ﬁmidlwl ipRAlLndh -
2- y: hor lohe{lﬁ leydopydpyl, ERlop@il, s;tclobénqa@aa@kylmla%ﬁe Bﬂi&llohB&hhfi‘-ihyrl], ol
cycl ohexyl ne cl opropyl, cycl oheptyl,
cycl opentyl met%‘l‘ﬁ?ﬂr pyLF”F%P%ﬂYP? ‘ﬁ“’ér?rg'i‘%%l further embodi nent, R2
i s cycl ohexyl methnstillanother eynbbdiment, R} éxpifetidiniybs-yi tehatgtmpyin-4-R i s

cycl ohexyl . r i Qgn in$r 1o a
cycl obutyl . te{rghﬁxl%hﬂ%ﬁ H %}%Ey %‘K’ﬁ@’#y'" P %@{agﬁ,g@ g‘?‘lb"‘g@ b%%h%f’ r% %yﬁéltowa{?\no% her
enmbodi ment , yIRE-niespholjasliatiivd phgrylmethyl, straiisidrofisan-Saylopyidin-Teyhpoddimgnt,, R2 is
cycl opent yI pyrigln® 5’?1“5 ﬁvﬁﬁdﬁnlﬁrﬁl %%Ji m@ﬂﬁ?ﬂ&ﬂﬁﬂﬁt?rl %nﬁl% y‘l%@l?fypgb’ . In

still yet a Turthe er “enbodi nent
R2 is subst beerlell: %/]P*Pwlét%@seéﬂs cyslopyepyL ‘é)ﬁl??‘i‘f@r cyeﬁ%a@ ﬁéﬂ?hexsmz is

substi tut edcymohépt)rr&tya@exylmb IaﬂahﬁQE()p hﬁl‘@&bpyréﬂ$yl$m@n%ﬁ)’dr
C6- O4heter%w%4oﬂ(06 O4ary )-(C - Coa y C3- Cscycl oal kyl
T

( C3- C3het er 1 kyl)- (G -C6al kyl), G -GCbalkyl, (Cb-Cldaryl)-(Cl-
Coal kenyl ), or GByﬁhﬁMarmrbyﬁinaﬁJ H&yé hetesorglcléabkyl, alkgaﬁarﬂhmmy lor arylalkyl;

6- C, 4het 6al kyl
- cShe?e(raggf‘?g?é “1”?33?“‘3’?%(?:’&% ‘i“@ém )10 - csal kyl). In still

anot her enbodi némstill ymanptbermmbe&mmt,r& lis hEteeqcywm 6p§2|saélwy prylalkenyl, or
phenyl et hyl Yind R 1y, CEYSeRIBREM ANy, Cy-Callyl

t et rahydr o- 2 Qﬂ% onpc)l rgl"}r%e/er&gCS;-’(J éamﬁ'ol ?ng etﬂg{ Or 1 Gr?ell'gtyh

2008/ 147314 Pdﬁ@é@@ﬂéséyeﬂ% Tipbersgyglo llr@stwe @wmamlm &yl
pyridinyl, VsJubstlﬁlYéaRﬂfhléE Mhst orléhﬂ(@h{brlylaﬂbﬁw kubst@éted with at Ieast one alkyl, or

benzo[ d] [ 1 3%&@ X%éb‘ﬁ(/)

cycl opent yl a‘l"é@%ﬁ( 9&%?9 Wit g)?ElFatﬁh‘é‘ﬁlaW
cycloalkylalkyl, or C,-Csalkyl.
In yet a further embodiment, R' is a heterocycloalkyl substituted with at least one

methyl.

&
fﬁ_m ~
R3

In an even further embodiment, R! is —C,-Csalkyl-R?,

/' L~

;@ tc R G B

CH; R
, OF 3 - and each R® is independently selected from H,

lower alkyl, cyano, sulfinyl, haloalkyl, amide, alkoxy, halogen, C;-Csalkylcarboxy, hydroxy,

and amino.



met hyl, isopropyl, tetrahydropyranyl, pyridinyl, or phenyl. In still
anot her enbodinment, R is piperidin-yl-4-yl, tetrahydropyran-4-yl,

t et rahydr opyoamsassis phenyl et hyl, butyl, phenylallyl, woorisebagyiosos
t et rahydro- 2H-t hi opyran-3- yl, N-norpholinyl ethyl, phenyl nethyl,
tetrahydr §P@hl8 /i\{)g/ pyridin-2-yl, pyridin-4-yl, pyridin-2-yl-5-yl,
pyridin-2-yl-6-yl, nmethylyl, cyclobutyl 13 phenyl-4-yl, ethylyl, or
benzo[e.][1, 3] di oon -5-yl; and is cycl opropyl, cyclobutyl,

cycl opentyl, cycl ohexyl, cycloheptyl, cycl ohexy hyl
i sopropyl, tetrahydropyran-4-yl, pyridin-2-yl, on

t furth [ t
vet o i her TGP s iU AR o

still yet anot h ITbOdI ment , R’ ,.L,,,s het er gcycl oal kyl ,
aryl al kenyl , kylz & I yl |
cycl oal kyl a or . I kyI I n ran@t h &@e
het er ocycl oa I SUbStI t ut ed®wir t |l.ea®t one al

substituted Mllth at Iea one al kyl, arylal kenyl substituted with at
| east one a kylmtut ed with at |east one al kyI

andR2|sCSC8 cIoakyJaIkyI al k In
yet a further enbo |ment |s a eter?f"(?{}gl sad Rwa?ﬁbﬁcﬂqc?@?g

at | east on Qwefﬁkyﬂl,)ébanoﬁﬁlfmjdﬂha&ﬂ[k@l{ enidé, ulkbie hal@éﬂ({dlﬂ}ﬁk}ﬂcarﬂaiy, Ih§dr0xy,
-C2-C3al kyl -R3, TR 25522||||||/~~\N\ l t N R30I‘ X

and each R3 is i ndepe fr aL kyI N_(:,yano
sul fnyl , hal oal kyl , ege g
hydr oxy, amd aamonR ISV\O A 1 u S /1,05 756 JorUS/ NS

Ci-Cz alkyl; and R*is a C3-Cc,cycloal.ky1.

5
¢
O C HE )
In a still further embodiment, R%is s ,

N N—Rt
O W
s , or C1-Cs alkyl; and R? is a Cs-Cseycloalkyl.

© J\E‘;} (@'
R3
Tn yet another embodiment, R' is DJ_

CHy
R!
CHy | Or R .
ﬁ}v
In an even further embodiment, R' is .

oS
3
s

In yet an even further embodiment, R' is

In yet still a further embodiment, R' is e,



13 IRP! DW / RJ In yet still another enbodinment, Ris

-&@-Clalkyl-R, \ .MV 11 3R~ ..2r" R /HCR3 ,,,, CHWU R eRa, S
N 1 JA ~, Wododgdazed K, 47 ; each R3 is independently selcaiieesshionid
H, |ower alkyl, cyano, sulfnyl, haloal kyl, am de, al koxy, hal ogen,

Ci - Coal kyl®@3¥bbW§/NShydr oxy, and anmino; RZis ~,Na or G -C3 alkyl;
and R4 is a C3-C6cycloalkyl. d 1In a st4ll further enbodinent, R2 is
/"\ N~ NR\\///\, or COA-C3 alkyl; and R4 is a C3-C6ecycloal kyl. In

yet another enbodinment, R is O-R RJ L t R R In an even
further enbodinment, R is In yet an even f er enbodinment, R is
~QRJ In yet st ilhhn evef il fmther emimditieneRlis R s +/ WD 2008/ 147314

PCT/ SE2008/ 050606 102756-1 US/ NS 14~CH3 I n an even still further
enbodinent, R is CH,. N

N—0R?
In another embodiment, R' is =

In yet another embodiment, R'is —C,-Csalkyl-R®

/1

e

r‘g/?(\ra
In yet still an even further embodiment, R' is °\)

In an even still further embodiment, R'is %Qﬂ.

. O
- | 3
In an even further embodiment, R' is

In a further embodiment, R is i/O D , g E\/ ) O,
g >, methyl, or isopropyl.
O
In an even further embodiment, R? is .

5

In still yet another embodiment, R' is

In still even a further embodiment, R'is

In yet a further embodiment, R? is

in still a further embodiment, R? is %

In a still further embodiment, R? is E Q



~N R~ In another enbodinent, RL is R. In yet another enbodi mnent, Rl
Is -C2-C3alkyl-R3. In still yet another enbodinent, R is NI \ R
In still ewso2msfigrsaher enbodinent, R is {~ N In yet StgTVE2608/08M8E&N
further enbodinment, Rl is In an even still further enbodinment, Rl
is'. 3 |R2-EVENS urther embodinent, RLis | J In a further

enbodi rent nethyl, or isopropyl. In anl&ven further enbodinment, R2 is
In yet a further enbodinent, R2 is In still a further enbodi nent, R2
is 5u. In astill further enbodi , is 0. WD 2008/147314

PCT/ SE2008/ 0506Q6 102756- F}i Umlt\lg215 I n/yet anot her enbodi nent, R2

is C. In a furtR&28HBaT i sJ~Tn"anot her enbodi ment, R2 is
In an even further enbodinment, R2 i C\-C3 alkyl. RIIl -1l R3 1In yet
a further enbodinment, Rl is cH3 B ;and R is , C >,

net hyl, or isoprQ 2 I ment, R3 is independently

sel ected from H,' F%dv\%e" Eﬂbﬁ‘ﬂﬁ%iﬁaﬁo sul finyl, hal oal kyl, anide,

al koxy, hal ogen, C1-C6al kyI car box %r oxy, and amno In still
anot her enbodi nqgtanoﬂlgger}lb%d{ng&%ﬁefgﬁen sel ected fromH, CH3, cyano,

In an even further embodiment, R? is C;-Cs alkyl.

N
@W M (ﬂ‘\/}
]
In yet a further embodiment, R' is K/l e

P’i—ccaa or@ andRzls’/D C ,E : s
%—O, g >, methyl, or isopropyl.

In another embodiment, R? is independently selected from H, lower alkyl, cyano,

sulfinyl, haloalkyl, amide, alkoxy, halogen, C,-Cealkylcarboxy, hydroxy, and amino

In still another embodiment, R}is independently selected from H, CHj3, cyano,
—S(=0)CH3, CF3, —C(=0)NHCH;, —OCH;, Cl, —C(=0)CHs, OH, and N(CH;)..

In an even further embodiment, R? is a cycloalkyl.

In a still further embodiment, R* is a Cs-Cscycloalkyl.

Yet an even further embodiment is directed to at least one compound selected from
(4-Cyclohexyl-piperazin- 1-yl)-[6-(tetrahydro-pyran-4-yl)-6-aza-spiro{2.5]oct-1-yl]-
methanone; (4-Cyclohexylmethyl-piperazin-1-yl)-[6-(tetrahydro-pyran-4-yl)-6-aza-
spiro[2.5]oct-1-yl]-methanone; [6-(2-Ethyl-butyl)-6-aza-spiro[2.5]oct-1-y1]-(4-methyl-
piperazin-1-yl)-methanone; (4-Methyl-piperazin-1-yD)-[6-((E)-3-phenyl-allyl)-6-aza-
spirof2.5]oct-1-yl]-methanone; (4-Methyl-piperazin-1-yI)-(6-phenethyl-6-aza-spiro[2.5]oct-

I -yl)-methano;le; (4-Methyl-piperazin-1-y1)-[6-(1-methyl-piperidin-4-yl)-6-aza-spiro[2.5]oct-
1-yl]-methanone; (4-Methyl-piperazin-1-yl)-[6-(tetrahydro-pyran-4-yl)-6-aza-spiro[2.5]oct-1-
y1]-methanone; (4-Cyclobutylpiperazin-1-y1)(6-(tetrahydro-2H-pyran-4-y1)-6-
azaspiro[2,5]octan- 1-yl)methanone; (4-Cyclopropylpiperazin-1-y1)(6-(tetrahydro-2H-pyran-



-S(=0 CH3, CF3, -C(=ONHCH3, -OCH3, d, -C(=0Q CH3, OH, and N(CH3) 2.
In an even further enbodiment, Ris a cycI oalkyl. In a still further
enbodi ment ,w&200%1a7388- Cocycl oaI kyl . Yet an even further penegdaos®sbkos S
directed to at | east one conpound sel ected from

(4- Cycl oh&97pe-plUpdNSazi n-

| -yl)-[6-(tetrahydro-pyran-4-yl)-6-azal&piro[2.5]oct- |-yl]-

met hanone; ) ) )

(4- Cycl ohexﬁHYHr—ﬁt%’?ﬂPlf‘fc[? Setgn-ilwylmethanong; §-Isenseny bingaria-I piX atietwhydg-218- aza-
spiro[ 2. 5] og WelaziXpidIaFRASN-1- Imethanone 4-Cycloheptylpiperazin-1-y1)(6-

[ 6- (2- Et hyl - WB/Q ggaﬂs)%?gaga 5; ( Hz ptyp%é/ Epy )(er azin-
1-yl)-neth a pyran 4 Spiro octan l-y) ethanone; (4 yclop piperazin-1-

(4- Met hyl - pyn(ﬂ(ﬁmhsrdri: 29 Pyrdnb-{1- EpzaSpifp eI )ockandl - Hlejhakon& 2P yridin-2-yl-

spiro[ 2. 5] oct

(i vt oyt pp e D TEUPRERRS e oot pin2 Lo o 2 (¢ Byrdin -
1-yl) - et ham]qm@'ramn 1-yl)-[6-(tetrahydro-pyran-4-yl)-6-aza-spiro[2.5]oct-1-yl]-methanone; [4-(4-
gfolgff h>1" yf’fﬂ%gﬁﬁﬂ%ﬁy - YiberaiP1- (14BN dr bRl 4-PH. Bashphrdr SToB iR P T O 2.
(4- Net hy - pmg@pmeas: fi-Eysjohpxylpincranql Ay Epbenghylfrazasgitof2 Bocd als pi r of 2. 5]
oct-1- | ylb] Hileﬂa%ﬁ@ rO@Cyclohe:xyl 6- aza s 1ro[2 5]oct- l-yl) (4- cyclohexyl plperazlm 1-yD)-

((,:é asqu)lcr 8[ gt %‘f%@?’g% IG_E{/] Johg %‘PWSF}HH yl)élgl )(1 meth)?l plperldu?' g -yD-6- az%t s;gro[Z 5]oct-

(4- Cycl opr opyl]picpaficag; (A- -Cﬂ;clylhe)(fl@'l[(et‘ﬁhlrlaj}‘lyﬁlf]ﬂ)pﬁyb’yl{éﬁja’zﬁ%@nm.ﬂ&ﬁalym7314

EC;II_: )S Eéog%g?). ?3?92 (é?% fﬁfi]'g_ azar? ﬁ%%%};(\)ﬁtoln%l) -[4-(tetrahydro-pyran-4-yl)-piperazin-1-
(4- | sopr opy¥ipimptharmne; i6-Bengly) §-Seafspiei[2. St d Fyd)-Rtdyclohexyl-piperazin-1-yl)-

Fzr gcﬁoﬁlﬂ)ot ¥ éfa %ifﬁxl)w gq y:b é’Jﬂz)l gﬁl:olﬁfﬂgd?qiyl] -[4-(tetrahydro-pyran-4-yl)-
(tetrahydr oplafmaqyy} a}}mﬂwqw,dﬁé?zamlm[ ¢hyd} orze-apicol2- 3ot ietHaspHehexyl-
(4-cycl Openﬁnﬁérw&)ﬁg%%deﬂlaﬁone (4- chlobutyl piperazin-1- [yg [6- ]](tetrahydro thlopPrran—S y1)-6-

) (6-(tetr dro -4- - 6-azaspj r.o an-1 met hanone;
Z ?;é,r | ((ZII n- 23@1%911'0[2 S]oct- 1 yI] methan%ne, (4- Cyclo%utyl -piperazin-1-yl) }6 cycIohexy -6-aza-

pi per azin- 1sp§rbm sﬂ&t (iyahﬂeahu@emwmalﬁmﬁpmkr)amﬁi 37 36-gptahgdrepoh0s - y1 | -
et hanone;

V1 - pi por ez T 2o o TR mRmgRs: Gyl e e mp B 1.
| T - met hanon&pzafséir¢[2.5]oct-1-yl}-methanone; (4-Cyclobutyl-piperazin-1-y1)-[6-(2-morpholin-4-yl-

Met hoxy- phe zRi.perazin-l-wll-16- g - 6-az7a8-Spir
o[ 2. 5] bct- | &M{}i? Qéa%glfcﬁ%ﬁé%@; W-hehGiohd, G4 EABAAPoBYEANT $1 X8 Dyrfir G
(4- Cycl ohexgeh—spiiqﬁ%ﬂa@ilrbﬂ] methanoes [ pkdivelpbnl-pierazine- bparbasyD-63kmct - 1- yl ) -
met hanone; %25]oct -6-yl]-acetic amd tert butyl ester; 2-[1 Sfl Cyclobulﬁl plperazme 1-carbonyl)- 6

(6= Q/clohex I- -aza-Spiro oct-1 dy() ycl ohexyl - [l)gerazm- -yl)
- met hanonedz?- spiro[2.5]oct- 6-yl] methy] acetamide; (4-Cyclobutyl-piperazin-1-yl)

( ?2 Q/S i: I OPeXMlsthdﬂeﬁ%ﬂﬁ-bﬁbn}l) Ylaya-{phol2 510ee1-Hiy hrebRas; (A THIdbul-bipfaaz &- Spi r
(o} OCt -

(4= oyl ohexdfHag SR REPI) o Er2 P by rebuese 45 PESpBk - -yl ) -
met hanone; piperazine-1- carbonyl)-6-aza-spiro[2.5]oct-6-yl] -benzoic acid methyl ester; (4-Cyclobutyl-

[(i)gl-’ gfL?F?tﬁjll A a{Z alg‘ié) ¢?I‘ Oitlgox?]p%&m y% 62azz{-sp1r EZ%EOC? m,/r t}BXJng‘qﬁ %6 yl)-pi
(6- Benzyl - 6C1azxa-pspdm-6{y9 %qz@ﬁmmll SMJ()H(Ylﬂ-(éyrﬂl@hukgib%rmrpby&meﬁnamonyI (-

met hanone;

[6-(Tetr ahyC cé({he)?r glﬁ)erazm Il)ypé(_i é metlsloxly e ﬁrﬁ -6-aza- scplr_oP_S](ict i- meﬂlgrtl%ne,hydr 0-p
yran-4-yl) - leqbgwhgquqazln Ly D-(Gristrist eG—aza SplI0[2 5]oct-1 yl) -me hanone (4-

[6-(2- Benzydgg«w; @I-ﬂtférazuﬁl‘ -§526-5-Rily1 @leza-sphiORL510kt- Vyl) nefhasions] ObRIckExy

pi perazin- 1-

(4-Cycl obutgwerﬁnpkr%iﬁ W: f@ﬂmmﬂ[ﬂyl Py Ry 6 PHPG Y ah Y b myiognoge (6

aza- spi r o[ 2B&k6¢,5dickolyd-y1-602h BEd(Eoct-1-y1)-(4-cyclohexyl-piperazin- 1 -yl)-methanone;



spiro[ 2. 5] oct- 1-yl)-nethanone;

(4- Cycl obut yl - pi perazin-1-yl)-[6-(tetrahydro-pyran-3-yl)-6-

aza- spi r o[ aybhLewh1atz1y| ] - met hanone; PCT/SE2008/050606
(4-Cycl obut yl - pi-perazin-1-yl)-[6-(tetrahydeo-furan-3-yl)-

6- aza- spi H@[7X%-5P8MNS-1- yl ] - met hanone,;

(4-Cycl obutyl - pi perazin-1-yl)-[6-(2-notpholin-4-yl-

et hyl)-6-aza-spirof[2.5]oct-1-yl]-nethanone;

( 4- Cycl ohex{A-@piidies-abpiperdzing] )'L)(@@epa}fwdldﬂﬁ-m%}a’r‘l-)ﬁ)rﬁ araspire|i S]epfaR-15] oct -
1-yl)-metha = 6-

spiro[ 2. 5] O?@H&h Bie g‘é%?i[e? %?H%X gBFIBgrﬁ%? 92(6 (teﬁ%m% era@ AAS-
2-[1-(4-Cyc P@ﬁﬂﬂof@ ostasdrdimetisnqneaad ﬁoﬁ%we}hywndm 4 ‘ylpiperazin-1-y1)(6-
aza-spiro[ 2(t5:}aﬁ§&r0 @Hsﬁ&ﬂanhlcylmastm&g\mqge]m -@&1)methanone; and enantiomers thereof,

(4- Cycl obutyl - pI perazin-1-
met hanesul f ApiE Iafceeméﬁéalé %8%?%‘]"8@? thgref | - et hanone:

(4- Cycl obut yl - pi ymethazdnboldiment is directed to at least one compound selected from (4-

y! { L ?;15 g‘/gﬁ *f&[éx A RRINh ) 8 B RrSRkE OB R B et sphlol 318 9N 9 anone;
pi per azi ne- (mﬁwt%vahqhy&pmwlwpwbd@ etBhpte-pBanyd-y b emespire[2adcd]-wigt hy|

ester; ( 4- Gy l{h@i& ¥é %’Z-Ethyl butyl) 6-aza-sp dro[2 5 oct l] 4-methyl- p1perazI1 1 yl

O

pi perazin-1-y } %/ - 2- -6-aza- 2500t | -yl]
- met hanone; mthar()BQ, ( Methyl-plperazm vl)-[6-((E)-3- phenyl -allyl)-6-aza-spiro[2.5Joct-1-y1]-

Ch llor |O) pyr It ﬁlktﬂar%né’ k9-MBthZRpesRint 10412 ¢s3ineiekirylL6-Wdalspirdtz S 16 10 Hn¥tharBhdd @1 AZ
n- ne
e D - RS i sartrin 1yt angtty gt YL AT P2 5108 Sy PgfanoRg: 6k - 1

-yl ]-met hanm_athyl Iﬁﬁbrazm 1 yl) [6 (tetrahydro-pyran-4- yI) -6-aza-spiro[2.5]oct-1-yl]-methanone; (4-
%flhgﬁg;gl ) ?irﬁog}%fp razmyl )l)(g gett%%ydr(g bl pyra1¥ 4- yﬁ 6% Zzz?spx%&b%]%[:t%n—?-] oct-1-yl)-
i tyl - pi per azlbmﬂtmngﬂe) “{@rclopropylpibergriml-ph(§ ety o BHauytanH-y1)-§-- net hanone;

4- Cycl ohexy}iza l[.o {tan 1 yI)Hethanone (4- E]so? 6;% >}n}l)eé\’«lzm 1- yl)(f tetrahydro 2H yran
0

pi per azi n-1- uor one gz 5] 0
ct-1-yl] - netl éﬂzm@r ?(ﬁoct@ehzlblpet@n@]edﬂ elphesnﬂmne@zazla)d)é%[tﬂ@hydro 2

2.5]oct-1- -
20081 14721 A LT %&2%%9‘%?%"%%“‘3%‘%?%%&% (sl bipeni- Y
(4- (pyti di ntg=Gydrhrihayay b P-appres e loges bﬁbla?%an?ﬁ: Byvadie-dyipipegingl-as
i o[ 2. 5] oct ARf4-(tetthydFEpyRaMO¥IR6-aza-spiro[2.5]oct-1-yl]-methanone; (4- Pyrldm -4-yl-

fg (gzg‘;:)m’}lg éégz:g?%g]?i e{Tn)"gx#eraZI{:Slig%Zﬂ)sﬁfgﬂ[gsf rlagﬁlme arione; FE&’{ an-4-yl)

(4- ( 3- met hyMpthoxyehitaayd)-piperazinpleylh K-(rethhygtoy(yBa-4-yl)-6- aza-sp1r0[2.5]oct—1-yl]—

(tetrahydro- WENEY one; and
enanti omers %l enfmé%fﬁcﬁh#%yngg ?ﬁﬁ)g)qéﬁgg%:t ga%f%] Xg reof , or
m xt ures t heetbapbne; %@YGIIF@PXYéﬁ‘@mﬂﬁpﬁe[ﬁtﬂqcﬁsl -g- He@plebvalcpmazmeb:éi one

conpound Seﬁl&ﬁéﬂ%ﬁ’@ 4 ((héXyl i crazm 1-y1)-[6-(1-methyl- plpendm 4-yl}-6-aza-spiro[2.5]oct~
et rahydr o- pyr an- 4- Iy -6-aza- SPI ro[2.5

Cycl ohexyl - erazin-1-
]oct-1-yl]- ﬁﬁﬁ Happac; (4 éx@lw§ylﬂ$@;@§mﬁ@ﬂ}{§1ls_omogyl 6-aza- sp1ro[2 5Joct-1-yl)
er azi n- 1- yl hethfod; 6d-CRindiD6-RM4!spio[%.5 6kt - f)-BA RtrstiYtitoGytad-430)-[isdazie 1| ] -

met hanone;

[ 6- (2- Et hy! Yiheedoen (&Benzdof-qzappirobd-egt-1yI(-pyddobexylpinerranil 9Bt azi n- | -y
)- met hanonﬁethanone [6-(Tetrahydro-pyran-4-yl)-6-aza-spirof2. 5]oct 1-yl]-[4-(tetrahydro-pyran-4-y1)-

fi’ )I\’/lbi[ hylrre tll”l eergz?rlz 91] meéﬁa.gonL ?6 gi—ggnzfﬁm& %‘1}%'6 Ak -5 1lo}f.ﬁéc@-%%"I]-S(Q-Ic&c?([h%xﬁ-] oct
(4- Met hyl - ppllmazazl -yi-inethhrjoné; G4-Ehidotatirpipergzim -4 $p{tetahpr&Thinpyran-391)6- met h

anone; (4- 2. 5Joct:1-yl]-meth 4-Cyclobuty -1-yl)-(6-cyclohexyl-6-
Met hyl - pi peraz?m[ ]0? y[]] me( et ﬁ:ycou Rpgrezin; y]s cgcgzegys Ex;z?o[Z 5]0

ct - 1-yl ] - mewhal@ddnst-1-y methanone (4 Cyclobutyl plperazu|1 ?-yl)-[g/ (tetrahydro-pyran- 3 yl)-6
Met hyl - pi pegaghitsralsyith-yifindhRbieayceRbRY LRy I)- B @&yaioliah-3-yh] oct



Cyc lobutylp ip.erazin-1-yl) (6-(tetrahydro-2H pyran-4-yl)-6-azasp
iro [2.5] o ctan-1- yl)nethanone;

(4- Cycl opr opglzpispersazi n- 1-yl ) (6- (tetrahydro- 2H pyr an- 4- Wor/sE2008/050606
azaspi ro[ 2. 5] oct an- 1-yl ) met hanone;

(4- Isoprob@?ﬂ%ﬁ pERAS n- 1-yl ) (6-(tetrahydro-2H pyran-4-

yl ) - 6-azaspiro[ 2. 5] oct an- 1-yl ) net hanoné§

(4- Cycl ohept yl pi perazin-1-yl ) (6-(tetrahydro-2H

pyr an- 4-yl ) 68zeapasigiviast byhimstenane; (4-{4y9lehstyhnineprn-1-yl)-(6-(2-morpholin-4-yl-
(4-cycl Openbﬂ{ Eaf‘at@%g[@s il }1 ﬁlethanone [(4 Ci_"clohexyl plperazm 1yD-(6- pyrldm 4-y1-6-

(tetrahydro ran-4- g ID octan-1- % hanone
4- Pyri di n- ZaVrSplﬁ%%éloatZ]I jﬂ] ple anone; [1-(4- Cyclobutyl -piperazine-1-carbonyl)-6-aza-

{l )-[6- ((]I t et E;ﬁﬂﬁm]ﬁ:t Py aietid-ayill JertGhut estef;[2HN -0f-2yddbasA-piberydide- NREHARYIPHL
4-Pyridin-4-yl

pi per azi n-| azﬁs?“([[%s]()ftegflgﬁﬁflgl Eﬁ%a&’hde (4ﬁyf1°]§n%fépe?ﬁlprlcﬁn2[6ﬁ oct-1-yl]-
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exanpl e, by chiral chromatographic separation of a racemate, by

synt hesi s woaemsapisi€al |y active starting materials or perasyeeiosisC
synt hesi s based on the procedures described thereafter. It will also
be apprect®&d! VRS certai n conpounds of the invention may exist as
geonetrical isonmers, for exanple E and2Z isomers of al kenes. The
present invention includes any geonetrical isoner of the conpounds
of fornul a Rndgther ha¢tion tenditigay mayereadry b ssleereribyt dna of ardjpary ghilbindherart.

invention eg thakAds Eé%ngﬂé%&ﬁly%aﬁa% o%m%ﬁgaﬁeéﬁy @K the arl. t
wi |l also be understood that certai n,conpounds of the invention may

exist in s&PRapaeral P&W“‘%‘MP%GWF%%]&F preparafion qf copapoypds ooy sxemple;
forms. It Wiwhdre fiidlididimediiies posds lgfouposlitdbiveror thdse fiiqubs) \eME bdBmes, the
enconpasses al | fRﬁ formul a |
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The e BRI o R e it bt o gl PR R e P e a
conpound of f orfm team amigo-pefectingacbup’Orefeesrte arhrecopnizéd meittes eapalde of

i ncl udes, u _
B T
accept abl e O@anrmgelsqwhemoth@efroles%wmhe antikpesrevpripRiached dfceftaarul a |

formsalts ghas &@eatmgf%95up§mlﬂaé But aret?ﬁt m@é tdh, Bor L:SRPpRY aema@ﬁe@&m?gfohssy
t he corrpounds OIP formu Cener al $Vﬂ%ﬂar maceut I cal acce

salts of a éﬁﬁﬂ%ﬁﬁd‘l’mtpca@c%%ﬂaﬁb%rgw ¥ nendgdifion, John NEIey &t Sa0hed by

usi ng st andagsd. PhoOLAMHORcMglgtouk Ry, fod etaiPlepd firethahb §pe profeb@R Gavup
pr ocedur es {vaﬁl ud re no i m

but limted.to, for,.exa e, the reacting
b st £ cl Asadiereth fAatmmae blyros S b SRR po e RO
amne wth @, &ueﬂambleelrﬂalkyioxysamdnybgoupﬁ @uch ae_.mrwpdr@le biDkzyloxycarbetyl; end
acid, to aff I I t I be
possible to noa {éa?baogglycﬁ? "IFu Spo %9 f$r¥x$%q$&% yg?rﬁ?lg egébus%%aﬁ)r?]ﬁﬁ
pot assi um Byplqally,hlnqm)inqamotaqﬁmg arlomistmifebumwatbomét aI (such as a

calcium salt by treating a conpoundgdygm@fcordance with formula I
having a suitably acidic proton, such as,” for exanple, a carbgxylic

acid or a phenol with ong equival ent of an I kal i metpa__ kal i ne
earth net al h;ba‘@de Qr ; alkoxXj de exfg-gt ethoxi de
or net hoxi de), ~sartabl gan sm:’rras,vfor

exanpl e, a choling or negl uninne) |n an aqueUus rredl um followed by

conventional purificationtechniques. enbodi nent, a conpound
in accordance withe \| y be wonv a _spadsar maceut i cal | y
accept abl e salt¥k sovvare { hgl r e§f3 pa ul &y, an acid addition

salt, such as, for exanple, h§drochloride Y hydr 6’br om de, phosphate,

acetate, fumarate, nmml eate, tartrate,
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Step 1
A comp.ound in accordance with formula HI can be obtained by treating an appropriate

phosphonium salt of triphenyl phosphine and an alkyl halide such as, for example,
bromomethane and an appropriate base, such as, for example, n-butyllithium in an
appropriate solvent, such as, for example, tetrahyrdrofuran followed by the addition of a

compound in accordacne with formula II.

Step 2



citrate, methanesul phonate, and p-tol uenesul phonate. I n general, the
conmpounds of formula I can be prepared in accordance wth the

fol l ow ng Spbesmasnnfl the general know edge of one skil lpgg/drbookAedr t
and/or in accordance wth the nmethods set forth in the Exanples that
fol |l ow. SoIemt ¥s/NSenper atures, pressures, WO 2008/ 147314

PCT/ SE2008/ 050606 102756-1 US/ NS 22 and ot her reaction conditions
may readily be selected by one of ordinary skill in the art.

Starting nmatecnpéud iy sscadmmeriti fainua A\can bedptaned by wreatin 4 gprpewddr ed by

one skil | ed.B b€ with bormuPATRI AL Hpid fmnﬂéa%g In
t he prepar a?(%con o? Co 0“8‘6%? ﬂ?ora%g Oglllatf{h?&g& dgpﬁ%mm%@négl g'ﬁlés
possess gr ofpr sxipkprteyl figroassiiain thﬁ@éqﬁ?ﬂcaaf@gapnrwn@ﬁ@%wén%hast e
groups Rl ap@mBlelcupfolls danidShian 8ishrdpeikte saIRROVRh &) thr Brainpfe, metgyiiep- The
tern1"an1no rotectlng group refers to art-recognlzed noi eti es

capabl e of cBlptdge hi ng to an amno group so as to prevent the am no
group from BglidNg pI ace in reactions occurring el sewhere on the

nol ecul e to,whi ch ched. ..Accept abl e

ai no-pr ot o PREHY B SRR PRl BhiERR ARERVER: Soppouyin .
am no- pr ot e@ttcoxﬁglcgwﬂhlﬁ@nuidé‘étprthdmdespmdid@rcabemirt acel \@thowpgprppria@bgsni ¢
Synt hesi s, sv.%ﬂgs ?ogla{ 13 so‘giﬁ)lgﬂly}f‘yo!dﬁé/ or&‘lthci\ig@ﬁydroxir@ tnhgpr%pnate solvent, such

am no- protectlng grou exanp a ure ne

protective & &upenplghidh M@Hal“@@r lf‘éIPEfPCF‘é’oPCIdtﬁC%m&mb ap Ei%???&’f‘@e acid such

protecti ve gbrg,gg,)amplghm:ﬂydrd@gjog@l@,m but is not limted to, for
exanpl e, é kyloxycarbonyl groups, such as, for exanple,

benzyl oxyca and al koxycarbonyl groups, such as, for exanple,
met hoxycar bﬁmyﬂnpcﬁlﬂﬂi mtaﬁé(i'&ahwvﬁﬁl)fﬁmmhdﬂ)chn be o'EgaﬁliedIHJ ﬂlytreatiﬁ@ compound in

am no- pr ot ect | but oxycar bo
PAN. V OH %‘69 %%&T‘?‘ R %g fpagl S“&Fas R‘}“"FﬁnﬁB PN o
H N ON, Stemabenzditizzpled-sPNN; ~N~NS{’L‘tg:raﬁﬁthﬁumhiumlihexaﬂuorophosphate with an

' appropriate base, such as, for example, N-ethyldiisopropylamine followed by treating with an

appropriately functionalized primary or secondary amine, such as, for example, tert-butyl
piperazine-1-carboxylate, in an appropriate solvent, such as, for example, acetonitrile.
Step 5

A compound in accordance with formula VII can be obtained by treating a compound in
accordance with formula VI with an appropriate supported metal catalyst, such as, for
example, 10% palladium on carbon in the presence of an appropriate hydrogen donor, such
as, for example, hydrogen gas in an appropriate solvent, such as, for example, ethanol,
Step 6

A compound in accordance with formula VIII can be obtained by treating a compound in
accordznce with formula VII with an appropriately functionalized aldehyde or ketone in the
presence of an appropriate borohydride reagent, such as, for example, sodium
cyanoborohydride in the presence of a catalytic quantity of acetic acid in an appropriate
solvent, such as, for example, ethanol at elevated temperatures.

Step 7

A compound in accordance with formula IX can be obtained by treating a compound in
accordance with formula VIII with appropriate acid, such as, for example, trifluoroacetic acid

in an appropriate solvent, such as, for example, methylene chloride.

Step 8



[-~0 ~""~J~vi RLNNJ VD N Step 7 RR--N. ~/ ON, * 112 Step 8
RRNR2 (~PLL..// W HRWVIII Ix x Step | A conpound in accordance
w t h formlwohbdsngan be obtai ned by treating an appr opr ipgir&E2008/050606
phosphoni um salt of triphenyl phosphine and an al kyl halide such as,
for exanpl@756-bU8M¥¥net hane and an appropriate base, such as, for
exanple, n-butyllithiumin an appropriéte solvent, such as, for
exanpl e, tetrahyrdrofuran followed by the addition of a conpound in
accor dacne wiccmpgund in Aceprdance vathefprnmlaimarpipograingd byl tca @R SEPOWBE 050606

102756- 1 US,NSrddie wht G000 v dith th SprpfiddRcidhdiBed a@{eﬂ%e Br ke¥onk; %ﬁ'chQE’
obtained by treating a conpound in accordance with formla T wit

an appropri £y s’faylpéeubgqmppmdéﬂawéwaﬁw%@%&l? %@n @%@F&‘éﬁ‘tﬁ of & gpRroPTie for
exi':mpl e, ﬁt b(}fbhyfdh&zrmml sutleas for &AAPIP) rs&ﬁﬁﬂ@%n&foroﬁﬁdrﬂﬁﬁf@@ﬁrbsaﬁc@ of@t al
salt, such a or uprous cyanide in an.a

ol vent . subtrie g B Re i ARSEHE 1R b B BAEBRE R dhpound
i N accor danclevavdtdmearomasl a V can be obtai ned by hydrolyzing a
conpound in accordance with fornul t he correspondi ng
carboxylic acid with an appropriate clhé{m?? such as, for exanple,

sodi um hydroxi de or |ithium gydr oxi de ijp an appropriqte solvent, such
as, for exanple, THB, MeCH, ter; fol d by aci ation with an
appropriate acid s 8! [:‘5 eSeatpl € P oc atPt. Step 4
A compound i n accordance w f or mul | can be |ned by the

treating a conpoundNin accordance w t“h for mula V g\n th an appropriate
coupling reagent, sych as, fgr exanple,O (7- v
azabenzotriazole-1-yl)-N, N,N N -tetranethyl uroni um

hexaf | uorophosphate wth an appropriate basg, such as, for exanple,
N- et hyl di i sopropyl agkng, fol |l owed by treati ’f‘lj an appropriately
functionalized prigfry or segondary #MFne ucMsR f oferexanpl e,
tert-butyl piperazihe-| -caF'M’S’/TRat e, in appropri ate sol vent, such
as, for exanple, adiét onitrile.
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Step 1
A compound in accordance with formula XII can be obtained by treating a compound in

accordance with formula XI with an appropriate protecting group precursor, such as, for
example, benzyl chloroformate in the presence of an appropriate base, such as sodium

bicarbonate, in an appropriate solvent such as dioxane and water.

Step 2
A compound in accordance with formula XII can be obtained by treating a compound in

accordance with formula XII with an appropriate phosphorous ylide, such as, for example,
(ethoxycarbonylmethylene)triphenylphosphorane or one prepared from ethyl 2-
(diethoxyphosphoryl)acetate with an appropriate base, such as, for example, nBuLi in an

appropriate solvent such as toluene or THF depending on the reagents used.



Step 5 A conmpound in accordance with fornula VII can be obtained by
treating a conmpound in accordance with fornula VI with an

appropri at eweummﬁi:ﬂd netal catal yst, such as, for examhigse208%s0s06
pal I adi um on carbon in the presence of an appropriate hydrogen donor,

such as, 1928¢6-b¥8MH e, hydrogen gas in an appropriate sol vent, such
as, for exarrpl e, ethanol. Step 6 A co@pound in accordance with
forrrul a VIll can be obtained by treating a conpound in accordance
with formul &8l with an appropriately fi;nctionalized al dehyde or

ketone in thecomﬁéﬁa%%r@&c@«ﬁﬂ%ﬁﬁwcaﬁﬁe&%ﬁ&@ﬁﬁ&éaﬂﬁ‘g 4 &ﬁﬂ@lﬂfdm such
as, for exa 0 ? 1__}%anoboroh ydride in the presence

catalytic g H‘idf"i‘z?""%#‘ Rl P(&H%PW‘?PHWQ?F‘%S&W%’E}F‘?’ &tea as, §Q5Ie\9@ﬁ’ge o%¢uch
as, for ex am@bzﬁ?ed fainham{hymzfoabxemioame b iprad bishr@Siate Bhse Puck asbfoe@dmplu,nd
I n accordang t} fﬁ ﬁlré.ﬁ ({Y% obt ai ned. b¥ treatin ound
in  accor daREE SRR PRI & SR bR ma?BB?pé??PFtﬁ Uvengsogh & Efceﬁ > for
exanpl e, trDMS8Goroacetic acid in an appropriate solvent, such as,
for exanple, nmethylene chloride. Step 8 WO 2008/ 147314

PCT/ SE2008/ B8RA06 102756-1 US/NS 24 A compound in accordance wth

formul a I Cﬁr&oﬂﬁoﬁ@iﬁc%&n%lwf@ﬁ{uﬂmcaﬁ bE %mgém h}r&olﬁﬂgg?@é%ﬂ&ﬁ awi th
formula I X with gProrlate functjonalized e or_ ketone,

such as, f 'E'ficoré%ﬁﬁft ormula v ipdbneerrshonding Srrackyieacd Wit *F‘(?Pl?fﬂﬂrﬁte)?aﬁen t he
presence of sudhapp Eﬁﬁfple@ﬁoﬁmrrh@ﬂﬁhﬁddﬁﬂ lidteuri RRigsite in Slprofsate soBEnt, such

exanpl e, sodi | de | e 0 cat.
quanti ty of Satbprbik T PO W g e B GRE R o o aprroptie i o
exanpl e, et mafookxastple, BY Exdadchidri¢ enber at ur es. Scheme 2 0 0 0 O aSt epl

aStepSlep3 CStepd NININ RI P XI XIlI XIll - 1V OO
Step §

A compound in accordance with formula XV can be obtained by the treating a compound in
accordance with formula V with an appropriate coupling reagent, such as, for example
HATU or HBTU with an appropriate base, such as, for example, N-ethyldiisopropylamine
followed by treating with an appropriately functionalized primary or secondary amine in
accordance with formula XTIV, such as, for example, 1 cyclohexylplperazme in an appropriate

solvent such as, for example, DMF.

Step 6
A compound in accordance with formula XVI can be obtained by treating a compound in

accordance with formula XV with an appropriate supported metal catalyst, such as, for
example, 10% palladium on carbon in the presence of an appropriate hydrogen donor, such
as, for example, hydrogen gas in an appropriate solvent, such as, for example, cthanol or
methanol. Alternately, Step 7 can be combined with Step 6 in which the appropriately
functionalized formula XVII aldehyde or ketone from Step 7 is incorporated into the Step 6
reaction conditions and is transformed with the reducing agent being an appropriate metal
catalyst, such as, for example, 10% palladium on carbon in the presence of an appropriate
hydrogen donor, such as, for example, hydrogen gas in an appropriate solvent, such as, for

example, ethanol or methanol.



IxI bHN-- Stepb5 ° Step 6 C1J + HNRZR NN PV XIVXY OO KN
"IN Ra+ it Step? ~NRRCI z HXVI XVII NI Step | A conpound

I n accor dange 2uéstiazsior mul a XlI1 can be obtai ned by treat ipig/se20080%085nd
in accordance with formula XI with an appropriate protecting group
precur sor 109%hUB&YS f or exanpl e, benzyl chioroformate in the
presence of an appropriate base, such & sodium bicarbonate, in an
appropriate solvent such as di oxane and water. Step 2 A conpound in
accordance #epH formula X1 can be obtained by treating a conpound

in accor dam@m}s\mﬁlb i ée&cmzuuee wikH foMinlid N BRNbAMRARE by MaBndNQRIPHAHIGHS
ylide, such as,

r
( et hoxycar b8 ?ﬂﬁ’ wﬁ gﬁ'g‘])[‘)lf‘ SﬁV.S R PPREEEHAY Shetoplizedideiydepnkeereft om
ethyl 2- (dhebidaty pitbSpials y:lv)nﬁ eie@te@enu dffan approppipe ﬁ:ﬁﬁdlﬁreagblﬁﬁsﬁch &/uch
as, for exapple n riate sol vent, as .tal uene or
THE dependi % s ehela‘r‘“éla“d%"r? °§ybﬁse aﬁé@ﬁ?"f&t‘ié‘i}ie“gﬁ“}“éﬁfﬁﬁéﬁ“ﬁ%606
102756-1 USDHNEB. 25 Step 3 A corrpound in accordance with fornula IV
can be obtained by treating a conpougg.ips accordance with fornula
X1l wth an appropriate sul fur ylldﬁEh as, for exanple, one

prepared fromtrimethyl sgl foxoni unyi odi de by usijg an appropriate
base such as for exa ~o~Pot ass pert-but oxide or sodi um hydri de,
t ss&eh for Zex:gtrrpl ep” y DMSO.

in an appropriate sol
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Step 1
A compound in accordance with formula XIX can be obtained by treating a compound in

accordance with formula XVIII with an appropriate supported metal catalyst, such as, for
example, 5% palladium on carbon in the presence of an appropriate hydrogen donor, such as,
for example, hydrogen gas in an appropriate solvent, such as, for example, ethanol.

Step 2

A compound in accordance with formula XX can be obtained by treating a compound in
accordance with formula XIX with an appropriate ketone or aldehyde in accordance with
formula XVII in the presence of an appropriate borohydride reagent, such as, for example,
sodinm tnacetoxyborohydnde with and without the presence of catalytic acid in an
appropriate solvent, such as, for example, dichloroethane.

Step 3

A compound in accordance with formula XXI can be obtained by hydrolyzing a compound in
accordance with formula XX to the corresponding carboxylic acid under standard conditions
using a variety of bases, such as, for example, lithium and sodium potassium hydroxide in

any alcoholic or ethereal solvent, such as, for example, THF and MeOH, with and without



Step 4 A conpound in accordance with fornula V can be obtained by
hydrol yzi ng a conpound in accordance with fornula IV to the
correspondiwg 200yl i ¢ acid with an appropriate base, pcavsER00885068601
exanpl e, sodi um hydr oxi de or |ithium hydroxide in an appropriate
sol vent, $UIP6-1HS/NS or exanple, THF, McOH, water; followed by
acidification with an appr opriate aci d28uch as, for exanple, IN
hydrochloric acid. Step 5 A compound in accordance wth formula XV
can be obt aMad TBV%EB foHesgndiby geidifieatppiine approprisgceidaieleas, fof eample,
formul a V wiigh 1girodiddicQbial at e coupling reagent, such as, for exanple
HATU or HBTLJ with an appropriate base, such as, for exarrpl e,
N-ethyldiis pylamine followed by treating with an appropriately
functi onal i 2edmpsundir acadanseeitnidmiya Iafh Reobtained BE L@title@apwindlh f or mul a
XI'V, such a for e I | ohex era2|ne|n ropriate
sol vent , sug gorddnce éﬁ%exlglﬁpx:m ﬁnﬁe %uwnécrﬁ‘rﬁem e aﬁ%%pe Pfance
Wi th for nmul BBXViwitian atmombteaaaqemclm; fprae,talnplngi ethyddiispoopythniing followed by
accor dance d
catal yst, S\l%: enftg{ﬂ?y& ébp?&!na%l% Hmé‘c{hnélﬂ If} u(rénﬂcgllrflﬁ‘)1 ar %%nsﬁgf Te
presence of prapwoa}ﬂpﬂlﬁtl’eaqﬁi%%@éﬁh fﬁm&? )ﬂ\élﬂ@h appsepriate glveat sieh Psefo’-‘
hydr ogen gagxaipleadM@PPropri ate sol vent, such as, for exanple, ethanol
or methanol. Alternately, Step 7 ca be conbined with Step 6 in
whi ch the appropriately functional |%@8“—’?—%r mul a XVI1 al dehyde or
ketone from Step 7 i%s incorporated g§nto the Step 6 reaction
conditions and i rmed w educi ng agent i)a.g]
appropri ate netal X _catal Estﬂiu as,l\/ exXfiNeea A)pQ@Nadl um on
carbon in the presence of an appropri ate +hygrogen @onor ueh as,
for exanple, hydrggen gas in an propriate sol vent~such as, for
exanpl e, ethanol 6&r methanol. WOP2008/ 147314 PCT/ SE2€=)08/>950606
102756-1 US/NS 26 Step 7 conpound in accordance with formula | can
be obtained by treating und in accordance W|th formul a XVi

ct i@g

with an appropriat ebsp f lized @l dghyde
accordance with_ formul 11 T n®he pl, ese-%c/e o) Lpphxgaprl ate
reduci ng reagent such , for exarrp'T e, sodiu r| acet oxybor ohydri de

in an appropriate sol vent,xsuch as, fwr exanplel [PCE.

Step 1
A compound in accordance with formula XXII can be obtained by treating a compound in

accordance with formula VI with an appropriate acid, such as, for example, trifluoroacetic

acid in an appropriate solvent, such as, for example, methylene chloride.

Step 2
A compound in accordance with formula XV can be obtained by treating a compound in

accordance with formula XXII with an appropriately functionalized aldehyde or ketone in
accordance with formula X in the presence of an appropriate reducing reagent, such as, for

example, sodium triacetoxyborohydride in an appropriate solvent, such as, for example, DCE.

Step 3
A compound in accordance with formula XVI can be obtained by treating a compound in

accordance with formula XV with an appropriate supported metal catalyst, such as, for

example, 5% palladium on carbon in the presence of an appropriate hydrogen donor, such as,



Schenre 3 0t~-PP ~P + R3ten 2 NSte' eN~NStep |- CP N XVl
XIEX XVIT XX (x/IT OOHO N+H NSt'p4NRRZ2R N XXI XIVR |
Step 1 A cownpawsdd?and accordance with formula Xl X can be pgiytsRiedsobys
treating a conmpound in accordance with fornula XVIII with an
appropri al®7suppéMed metal catalyst, such as, for exanple, 5%

pal | adi um on carbon in the presence of 2&n appropri ate hydrogen donor,
such as, far exanple, hydrogen gas in an appropriate solvent, such
as, for exaffscEmpls Pygrern sasieas appraprigisrplyenhushras.dercstamn eangl eh

formul a XX gRfak® QRindtdhEdicPpY cdn/tR3bhEISdavihBEPBURFhickhe AfpPristAHCE W th
formula XI X W th any oorlo%&gaiﬁhéet ne or $l| d hyge, I n accordance with
formul a xvI FrFipiged BRRUERYI byt ocksiopeses Sion Lo bF oo dikcen
such as, f 0B rexarpbeitionsadundagdortheant oanyfonaiby dith te redudity ;aad bathg Aaout

t he presenc . ' l.d i.n an Y ORI sql ve such as,
for oxanp o Pripeif sstakfilit d b RRLAM & Sl fihe it of
formul a XXI acappropaatphsdedgpedbnby susly ey t yxeimply, kydegengasindn appropaiete svlvkahc e
with formul g XX bR thBICandmEfRaRAlRg carboxylic acid under standard
conditions wusing a variety of bases, such as, for exanple, lithium
and sodi um EPt Zssi um hydroxide in any al coholic or ethereal solvent,
such as, foE8%anple, THE and McOH, with and without WD 2008/ 147314
PCT/ SE2008/ A%0fdind h2atbGnde Wi/ SR camiztobtained by tgeat@ra dompduat irowed by

acidificati Qc%or%&cp with foBRE5 XRY {Vﬁﬁ S a%griogfiate%}l ﬁlgcn%ﬁalizéd%ﬁdeﬁf(d% rorpll(e?dne in

accordance with formula XVII in the presence of an appropriate reducing reagent, such as,

for example, sodium triacetoxyborohydride in an appropriate solvent, such as, for example,

DCE.
Scheme 5
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wherein X is a halogen and R' is as described hereinabove.

Step 1

A compound in accordance with formula I can be obtained by treating a compound in
accordance with formula X VI with an appropriately functionalized aryl or alkyl halide in
accordance with formula XXIII in the presence of an appropriate base such as, for example,
triethylamine, K,COs, or lithium bis(trimethylsilyl)amide and in an appropriate solvent, such
as, for example, ACN, DMSQO, toluene, or THF, with or, in some cases, without an
appropriate catalyst, such as, for example, tetrabutylammonium todide, lithium iodide, or
trans-dichlorobis(tri-o-tolyl phosphine)palladium(TI).

At least one compound in accordance with formula I may be used to treat a wide
range of conditions or disorders in which interacting with the histamine H3 receptor is
beneficial. At least one formula I compound may, for example, be useful to treat diseases of
the central nervous system, the peripheral nervous system, the cardiovascular system, the

pulmonary system, the gastrointestinal system, or the endocrinological system.



1- 6N hydrochloric acid. Step 4 A conpound in accordance with fornul a
| can be obtained by treating a conmpound in accordance with formula
XXl with anweppisapriiat e coupling reagent, such as, for exaRehes/osd6lU
with an aﬁ&g ri ate base, such as, for exanple,

N- et hyl di égb {N§mine fol lowed by treatnent with an appropriately
functionalized primary or secondary ank®he, such as, for exanple, a
conpound in accordance with fornmula XIV in an ap OJDI’i ate sol vent,
such as, for exXanp @bodment, alqqe epc compoung Of)fOHlmlagﬂ uptesptdeastaae | F R2
Step2 N Rx msmmemré@ctaxxu X . XV 0O N 11 ~~ Step + 0 Step’
\/ NN P eNRR A conpq Ln accordance
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accordance wifdrhv, foo examipts, Wk aMivhth}nEQé]g ,a@aﬁ@ Bditivitj'()eir ﬁlﬁibdl.on &, Antagonist or
exanple, trifluar C appropriate solvent, such as,

for exanpl eacnr‘{gﬁ()? e‘ﬁjl%toclﬁplatam&e ée[ceepﬁorZ A conpound in accordance W|th
fornmul a XV can b@owtmhqéwem;prmcbaamﬂgocammmWMWhr inabchmdigdgwi t h
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In yet another embodiment, at ieast one compound in acocrdance with formula I may

be used as a medicament.

At least one compound in acordance with formula I may be useful to treat at least one
autoimmune disorder. Exemplary autoimmune disorders include, but are not limited to, for
example, arthritis, skin grafts, organ transplants and similar surgical needs, collagen diseases,
various allergies, tumors and viruses.

At least one compound in accordance with formula I may be useful to treat at least
one psychiatric disorder., Exemplary psychiatric disorders include, but are not limited to, for
example, Psychotic Disorder(s) and Schizophrenia Disorder(s), such as, for example,
Schizoaffective Disorder(s), Delusional Disorder(s), Brief Psychotic Disorder(s), Shared
Psychotic Disorder(s), and Psychotic Disorder(s) Due to a General Medical Condition;
Dementia and other Cognitive Disorder(s); Anxiety Disorder(s), such as, for example, Panic
Disorder(s) Without Agoraphobia, Panic Disorder(s) With Agoraphobia, Agoraphobia
Without History of Panic Disorder(s), Specific Phobia, Social Phobia, Obsessive-Compulsive
Disorder(s), Stress related Disorder(s), Posttraumatic Stress Disorder(s), Acute Stress
Disorder(s), Generalized Anxiety Disorder(s) and Generalized Anxiety Disorder(s} Duc to a
General Medical Condition; Mood Disorder(s), such as, for example, a) Depressive
Disorder(s) (including but not limited to, for example, Major Depressive Disorder(s) and
Dysthymic Disorder(s)), b) Bipolar Depression and/or Bipolar mania, such as, for' example,
Bipolar I (which includes, but is not limited to those with manic, depressive or mixed
episodes), and Bipolar II, ¢) Cyclothymiac’s Disorder(s), and d) Mood Disorder(s) Due to a
General Medical Condition; Sleep Disorder(s), such as, for example, narcolepsy; Disorder(s)
Usually First Diagnosed in Infancy, Childhood, or Adolescence including, but not limited to,
for example, Mental Retardation, Downs Syndrome, Learning Disorder(s), Motor Skills

Disorder(s), Communication Disorders(s), Pervasive Developmental Disorder(s), Attention-



A compound in accordance with formula XVI can be obtained by treating
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formula XX Tltansmmt Th®igrdssence of an appropriate base such as, for
exanpl e, At least one of the above psychiatric disorders is defined in, for example, the
American Psychiatric Association: Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition, Text Revision, Washington, DC, American Psychiatric Association, 2000.

At least one compound in accordance with formula I may be useful i) to treat obesity
or being overweight (e.g., promotion of weight loss and maintenance of weight loss), eating
disorders (e.g., binge eating, anorexia, bulimia and compulsive), and/or cravings (for drugs,
tobacco, alcohol, any appetizing macronutrients or non-essential food items); ii) to prevent
weight gain (e.g., medication-induced or subsequent to cessation of smoking); and/or iii) to
modulate appetite and/or satiety.

At least one compound in accordance with formula I may be suitable for treating
obesity by reducing appetite and body weight and/or maintaining weight reduction and
preventing rebound.

At least one compound in accordance with formula I may be used to prevent or
reverse medication-induced weight gain, e.g. weight gain caused by antipsychotic
(neuroleptic) treatment(s); and/or weight gain associated with smoking cessation.

At least one compound in accordance with formula I may be useful to treat at least one
Neurodegenerative Disorder. Exemplary Neurodegenerative Disorders include, but are not
limited to, for example, Alzheimer’s Disease (AD); Dementia, which includes, but is not
limited to, for example, Alzheimer’s Disease (AD), Down syndrome, vascular dementia,
Parkinson’s Disease (PD), postencephelatic parkinsonism, dementia with Lewy bodies, HIV

dementia, Huntington’s Disease, amyotrophic lateral sclerosis (ALS), motor neuron diseases
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At least one compound in accordance with formula I may be useful to treat pain; acute
and chronic pain disorders including but not limited to, for example, Widespread pain,
Localized pain, Nociceptive pain, Inflammatory pain, Central pain, Central and peripheral
neuropathic pain, Central and peripheral neurogenic pain, Central and peripheral neuralgia,
Low back pain, Postoperative pain, Visceral pain, and Pelvic pain; Allodynia; Anesthesia
dolorosa; Causalgia; Dysesthesia; Fibromyalgia; Hyperalgesia; Hyperesthesia; Hyperpathia;
Ischemic pain; Sciatic pain; Pain associated with cystitis including, but not limited to,
interstitial cystitis; Pain associated with multiple sclerosis; Pain associated with arthritis; Pain
associated with osteoarthritis; Pain associated with rheumatoid arthritis; and Pain associated
with cancer.

In another embodiment, at Ieast one compound in accordance with formula I may be

nsed for the manufacture of a medicament for the treatment of at least one autoimmune,
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therapeutically effective amount of at least one compound according to formula I.

A yet still further embodiment provides a method for treating alzheimer’s disease in a
warm-blooded animal, comprising administering to said animal in need of such treatment a
therapeutically effective amount of at least one compound according to formula L

A still further embodiment provides a method for treating pain in a warm-blooded
animal, comprising administering to said animal in need of such treatment a therapeutically
effective amount of at least one compound according to formula I

In one embodiment, the warm-blooded animal is a mammalian species including, but
not limited to, for example, humans and domestic animals, such as, for example, dogs, cats,

and ho1ses.
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divalproex, duloxetine, eszopiclone, haloperidol, iloperidone, lamotrigine, loxapine,

mesoridazine, olanzapine, paliperidone, perlapine, perphenazine, phenothiazine,
phenylbutylpiperidine, pimozide, prochlorperazine, risperidone, sertindole, sulpiride,
suproclone, suriclone, thioridazine, trifluoperazine, trimetozine, valproate, valproic acid,
zopicloe, zotepine, ziprasidone and equivalents and pharmaceutically active isomer(s) and
metabolite(s) thereof; ‘

(iv) anxiolytics, such as, for example, alnespirone, azapirones,benzodiazepines,
barbiturates such as adinazolam, alprazolam, balezepam, bentazepam, bromazepan,
brotizolam, buspirone, clonazepam, clorazepate, chlordiazepoxide, cyprazepam, diazepam,
diphenhydramine, estazolam, fenobam, flunitrazepam, flurazepam, fosazepam, lorazepam,

lormetazepam, meprobamate, midazolam, nitrazepam, oxazepam, prazepam, quazepam,
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{(xi) neuropathlc pain therap1es such as, for example, gabapentin, lidoderm, pregablin

and equivalents and pharmaceutically active isomer(s) and metabolite(s) thereof;

(xii) nociceptive pain therapies, such as, for example, celecoxib, etoricoxib,
lumiracoxib, rofecoxib, valdecoxib, diclofenac, loxoprofen, naproxen, paracetamol and
equivalents and pharmaceutically active isomer(s) and metabolite(s) thereof

‘xiii) insommia therapies, such as, for example, agomelatine, allobarbital, alonimid,
amobarbital, benzoctamine, butabarbital, capuride, chloral, cloperidone, clorethate,
dexclamol, ethchlorvynol, etomidate, glutethimide, halazepam, hydroxyzine, mecloqualone,
melatonin, mephobarbital, methaqualone, midaflur, nisobamate, pentobarbital, phenobarbital,
propofol, ramelteon, rolctamide, triclofos,secobarbital, zaleplon, zolpidem and equivalents

and pharmaceutically active isomer(s) and metabolite(s) thereof;
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admi ni st er EHRSIEIS BIEPER: SHAONSR IS AUCRESIAET iop Bt HEpHongg

t her apeut i aBdolpfios it 8idtaizy, €at axmbdtioh, haifgepdndloesisitty amtéor covippupdadscsor di ng
to formula | . ven stil.l furt ' . for
treati ng napbflEyaRy Thod el g GBSk R M B oS0
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treating alesmilorbigvapidgidsigadmulm(sntheipipsilip pbgas) oI BSHNCPEhg
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amount of &¥ érf”géi'fﬂetgﬁémgagﬁﬁ%eﬂw eaﬁt‘:rc?%urcglseﬂ’gmt%’g@?tggor?ﬁlfegfe%’%ﬂi’ %ﬁt{)ﬁ%ﬁﬂ ott
enmbodi nent systdne(IBAT inhiditogckerile arid biading resie bilmarirbdequgsteringegins sudhas fadi ng,
but not [|ipj 10 : NSV Tﬁggﬁg@gg AR Bdrs, such
as, for exaerrpnlrlpggcﬂ%ag%l’ d(i:maltggs{?gm%%grﬁﬂgrses{’ \%% 2008/ 1t4 314 :

PCT/ SE2008/p086806ibitpn 2 Phdesteralapsnptiogmantagenisy afN{FR (esrosspmlgeniferprotephe

war m bl oodeg ;i Malcofitc &idWsiBdtive, YRlud@ Eibw kR RBbaalinmEed prpawerj des t he
use of a con'ﬂound in accordance wth %

h formula | in therapy. Yet.an
even f urt héPhEataelicABPRUIbPERPPEALLn ppHiscElang A0 gmeedr Mr?a‘do‘fp‘yaPB'Pﬁ'ﬁ% |
in the mandkResuéesObr ckafiple shammiite, bhterisite, bilistat@ipapjon, ephedrine, and

thyroxine; an antihypertensive, such as, for example, an angiotensin converting enzyme

(ACE) inhibitor, an angiotensin I receptor antagonist, an adrenergic blocker, an alpha
adrenergic blocker, a beta adrenergic blocker, a mixed alpha/beta adrenergic blocker, an
adrenergic stimulant, calcium channel blocker, an AT-1 blocker, a saluretic, a diuretic, and a
vasodilator; a melanin concentrating hormone (MCH) modulator; an NPY receptor
modulator; an orexin receptor modulator; a phosphoinositide-dependent protein kinase (PDK)
modulator; modulators of nuclear receptors, suc as, for example, LXR, FXR, RXR, GR,
ERRa, B, PPAR@, B, ¥ and RORalpha; a monoamine transmission-modulating agent, such as,
for example, 4 selective serotonin reuptake inhibitor (SSRI), a noradrenaline reuptake
inhibitor (NARI), a noradrenaline-serotonin reuptake inhibitor (SNRI), a monoamine oxidase
inhibitor (MAOQI), a tricyclic antidepressive agent (TCA), a noradrenergic and specific
serotonergic antidepressant (NaSSA); a serotonin receptor modulator; a leptin/leptin receptor

modulator; a ghrelin/ghrelin receptor modulatot; a DPP-IV inhibitor; and equivalents and
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times per day.

The specific dose level and frequency of dosage for any particular subject, however,

may vary and generally depends on a variety of factors, including, but not limited to, for
example, the bioavailability of the specific formula I compound(s) in the administered form;
metabolic stability and length of action of the specific formula I compound(s); species, age,
body weight, general health, sex, and diet of the subject; mode and time of administration;
rate of excretion; drug combination; and severity of the particular condition.

One embodiment provides a pharmaceutical composition comprising at least one
compound in accordance with formula I and at least one pharmaceutically-acceptable carrier
and/or diluent.

Another embodiment provides a method for treating at least one disorder selected
from cognitivé deficient in schizophrenia, narcolepsy, obesity, and alzheimer’s disease in a

warm-blooded animal, comprising administering to said animal in need of such treatment a
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| anot r ogi ne, gabapentin and equi val ents and pharmaceutically active
i soner (s) wohoeisaiel ite(s) thereof; (vi) Al zhei ner's pdBSE2PISBS0606
such as, for exanple, donepezil, nmemantine, tacrine and equivalents
and phar dﬁlﬂéﬁlﬂﬂlﬁ@ﬂt’ry active isoner(s) and-netabolite(s) thereof;
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2008/ 1473 14g1ycg[4a§§%919t§( ﬁéﬂ(@g@@mdlv%?&ﬁ@ otls; Wipkth¥es Golyethylene glycols of various

molecular weights; and fatty acid esters of polyethylene glycol.
Acceptable liquid pharmaceutical compositions include, but are not limited to, for

example, solutions, suspensions, and emulsions. For example, sterile water or water
propylene glycol solutions of at least one compound in accordance with formula I are liquid
pharmaceutical compositions suitable for parenteral administration. Liquid compositions can
also be formulated in solution in aqueous polyethylene glycol solution.

Aqueous solutions for oral administration can be prepared by dissolving at least one
compound in accordance with formula I in water and adding suitable colorants, flavoring
agents, stabilizers, and/or thickening agents as desired.

Aqueous suspensions for oral administration can be prepared by dispersing at least

one finely divided compound of formula I in water together with a viscous materia, such as,
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compound in accordance with formula I for 1.5 hrs to determine percent effect with respect to
total (1% DMSO) and non-specific binding (10)M imetit). Reproducibility of the assay is
such that ICsp curves can be generated in singlicate.. Single poke (SP) testing was done in

triplicate.
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specific formul a keceporpddfogsii): mspb;‘emeegrereag@ved SBOV%?Dgﬁhaweggﬁg} al

health, sex, and Qi ¢ Rodphi £8fme SAAELAAL viddReifonded in the

adm ni strati on; e of "excretion, u conbi nati on; and severity of
the particul ar comhatnlmol@?éhaémmlﬁeﬁwﬂpheé%aé@@ for 13:5ue/vrelb 84 1dal

conposi tion conpr ;h %Lﬁ%d eyt pOFon sﬁ&m% QU fifle hdhoB&RARE ﬂﬁﬂﬁﬁné%&ﬂre

formula | and at one armaceut i cal | y-acceptabl e car, ré
was combined w1th the beads and a minimum of 30 minutes was waited prior to

dispensing to plate.

3. Formula I compounds: For Single Poke, 2yl 1mM ofa compound in accordance with
fortnula I was dispensed to Optiplétes (triplicateblatés) for final concentration of 10puM.
(CMA dispensed 2.2l of 0.909mM.) For ICso, 61 of 2 compound in accordance with
formula I was placed in DMSO in column 1 of a 96-well S00ul polypropylene U-bottom
plate for top final concentration of 10uM. Imetit (see below) was used as a control.

4. TImetit (for NSB and control): a 100uM solution in DMSO was prepared for a final assay
concentration of 1uM (NSB) or 100nM (ICso).

5. [’H]}- N-o-methylhistamine (°H]-NAMH): A solution in AB at 14nM, 10x final
concentration of 1.4nM was prepared. 5l samples were calcualted in quadruplicate on
the B counter. If concentration is 12-14.5nM, no adjustment is required. (For ICss, use

final concentration on calculation tab of ABase template.)



and/ or diluent. Another enbodi nent provides a nethod for treating at

| east one disorder selected fromcognitive deficient in

schi zophr e@igpegiatn@l epsy, obesity, and al zhei nmer' s di SEEISSE2008/080606
war m bl ooded ani mal, conprising admnistering to said aninmal in need
of such tIPFatHidiWN& WO 2008/ 147314 PCT/ SE2008/ 050606 102756-1 US/ NS
37 pharmaceutical conposition conprigbng a therapeutically effective
anount of a conpound according to formula I, and at | east one

phar maceut ikial Lassavcept abl e carrier and/or diluent. Acceptable solid
phar maceut '1 or ﬁ%EEPQEqrﬁedoﬁ!t{h%n LGS wit Eob B4 lewé%Qﬁlutlad e ﬁd)I\IISD (6lLPF

exanpl e, ers di spersi bl e granul es, é)su es cachets,
and supp05| tcﬁ*4l-lb1§MSDnveap @é‘tdh:twami@e@ B eatial dilyHions 04GR were then

phar maceut | ﬁgqréepxrea W‘s@%ﬁ t&?ﬁl{al &hufod 76 [166b8om etk c@dc@ntﬁﬁ&n I | m ted

to, for exa ast one solid, at |east one lig i
m xtures tRBerdpfthe fpﬁ@ﬂ@bqwowrdrlm@pwewwag@%@ nénsgﬁr‘ldd’gﬂf‘ssam 4For i ng

agent, sol ubi fhs2@lyss #Btéa%@ém o8 YRRRI WHiefiGyas B@iRM o thdvdpder _
encapsul ati ng nat erial, and/or table disint egratin agent Sui t abl e

carriers, 3 ndBuldeadipembrapeaniripe wWap ﬁfﬂe@éd fngp the 355ay @ magnesi um
car bonat e; “Bﬂjﬂ I:’N WP sAhfod vﬁﬁllﬁ dPi t%Ctl‘Qe'Sé%sa 1€ as s@ﬁﬂhﬁd’lncubated
dextrin; starc Ifgt ag acantsh nmet h pl i | ul ose; Y?Odl um car boxynet hyl

cellul ose; a ﬂoohﬁheqmﬂmalwa%sméc é butter and m xtures thereof. A
powder can erpren lﬁgwgysubge‘é]ﬁenﬁ%@éﬂﬁif@edmlﬁ(h(l’tgm&orflﬂlﬂﬁxhujesdl vu ded solid
with at | east one I ne i vided, co oundé)?h %QS%M h L :Iest can
be prepared b@hecf"&*wé&%‘i%t“@doﬁtrﬁl?qwm ng ALt ugnq p ghpound
in suitabl e propopeN@Rs wad dnhlyedphat 1SECeasldse tabud rjaatassoegemﬂt@O@/aqfrfulbr
havi ng the neces ar ndi ties d
desired shaf#® 32‘8’ °“W°Z“gtﬁ§2§2f gther‘?:“%tehaglg[ d%;agp’ g{r}%g %W"?‘ c}%l%w
exanpl e, miwdsBo- moolceazsm)tabnemsmd{ﬁﬁdzmmW})mjl al with at |east one
suitable non-irpjtating bl Av@loeoB Al @ hglicat
AP bichnRls plidert Lt e of L @hatets i

tenperature bu ta‘éf bel ow rec ngeer aturfg
wherein t hqalat@NS]B)i(plateaﬁOtahgmemlﬁfpN@ﬁ)] Xi(@%}ﬂcﬁ%?ndﬂ‘éfuﬁl%ﬂ“%ﬁ RSy mul a

| compound g REpSEH IRy e RBf@poTOgeneous  mi xture in then
poured into ‘conveni ent_sized ds an%g?\l | owe % gﬁh ﬁl 0;41’?*’13' fy.
Exenpl ary non-irritat |Iﬁ’g‘-ex-e|1—%ﬁ-em-‘§ it ﬁ&'@"alﬂﬁ or the & T fgant!

for exanple, cocoa butter1+ hglh&]ﬂﬁj)l nat ed gel atin; hydrogenat ed
vegetabl e oils; m xtures n 0

mol ecul ar wei ghtns 15 2358 #ﬁﬁgvﬁ%’% 6‘51%%%‘3% ]SJJS* ng'loc#lflse?%ﬂf%#erg I%;lcol

Accept abl e {isawnrd phar maceutl cal conpositions include, but are not

limted to, for ’erh?l\g?cgﬂ%dgll;l weret 19§dbym%§jaﬁ?§mocﬁp§b5%ﬁi ons. For

exanpl e, steril
y=A + ((B-A)/(1+(C/x)"D)).

Guanosine 5’-0-(3-[*S|thio)triphosphate [GTPyS] Binding Assay

The GTPYS binding assay can be used to investigate antagonist properties of

compounds in CHO cells (Chinese Hamster Ovary) transfected with human Histamine H3
receptor (RH3R). Membranes from CHO cells expressing hH3R (10pg/well) are diluted in
GTPYS assay buffer (20mM Hepes, 10 mM MgCly, 100mM NaCl, pH 7.4) and preincubated
with saponine (3 ug/mi), GDP (10 uM) and PVT-WGA SPA beads (125 pg/well)
(Amersham) for 30 minutes. To determine antagonist activity, (R)-c-methyl histamine (30
nM) is added in 96 well SPA plate with [**SJGTPYS (0.2 nM) and various concentration of
H3R antagonists. The GTPyS binding assay is started with addition of the mixture



propyl ene glycol solutions of at |east one conpound in accordance
with formula | are liquid pharmaceutical conpositions suitable for
parent er al wybghghaghrat i on. Liquid conpositions can al SECIER2008/050606
formul ated in solution in aqueous polyethylene glycol solution.
Aqueous dB2766-18I%8NF or oral adm nistration can be prepared by

di ssolving at |east one conpound in &tcordance with fornmula | in
wat er and adding suitable colorants, flavoring agents, stabili zers,
and/ or thi mkeazbrmg’sa@glem/@DasnddE@bﬁ&fOf Ravjapesat @B@ﬁéﬁ%ﬁﬁﬁ% Thg prgpnbgt

adm ni st ratl o r : ; eﬁdimﬁlé et
191{21[{ q §1§T@$SOB #ﬁ%ﬂ{ &4 bp)fs &Epﬁ&ﬁfcﬁﬂa@ﬁ Toituxlcsasd @ IthérN &hey/

di vi ded conpou in water together with a viscous
mat eri a, Speferage OV\ﬁSﬂG@BYSlbW@ilm G@WSWBWGWGT%@E% thpt hgapd\s 38

for exanpl e Xt)?/orlrgehtﬂﬁﬂ{lﬂrlubﬁ%{% D&EAE oﬁHﬂntargﬁﬁét MDup) J‘ﬂékenﬁﬁlatio&dé 28 Gotaied d

sodi um car bo ul'ose. In one enbg

phar maceut |f@f$|a°ft$@h?96'§4tlp%@ﬁd ©e Aatn s anapyzeiHs s Bfﬁe @4 Wwflbthe Gout 999w
(per cent by vvelpht) of at |east one conpound in accordance with
formul a |. X328y cent ages by wei ght bei ng based on total

conposi tion. | nAﬁlﬁ'&t Serforaniad domgnhg intatrerdaiva mwith e praseninventomlers an fen

{ f t 0,100 t 09 .
Ceast one colbouRs iR Bt 190U cR S R b AR Plesk pd BLEGA oDl |
wei ght bei thckia&sadlvﬁmdamteadt owfﬁ&&bmvwmferemmﬁsﬁwWemWhbeeW%l des
h | d
a pharmaceu U,,i, iﬁ“fl ¥ %@L@B@ Ny COR lﬁkglrﬁbod&%mf)&%hgt Sk o | an

a pharmce Ie carrler for therapy. Yet a
further entm;ﬁhum%ovmdcaw\utgm o leptt anenaf e abdve adferensednseys vinan Kanigler 8§ ng a

conpound of, I“% m’Boﬁ‘t ﬂ[nhtatg bt %Wﬁ ol YRR SR aPIBdsEone compound of

carrier/ di |'Gent rapy F there is rowdd
phar maceut |fgla1uled<§hmﬁ§|a@¢w i3S MRB0RY Qf@heé‘b‘afaﬁﬁiﬁ%ﬁﬁad g58ays Yig phdfpeyafue ofy 4

phar maceut b%ﬁx%el:ry afaGORRE :ﬁiﬁ |5 @nNi aintstlfl 2] ﬁﬂtﬁ@fembéd’maﬁ,&ﬂléisaéﬂemﬂmpmuhmofa
phar maceuti ca

I'y ‘accept abl rrler se . in the ¢
di scussed b I sheped aP‘EFr‘tﬁ’Ffb‘ft g ORGYE etah‘éveﬁ&gérgﬁ‘{ SV ER LT nﬁ! prr?lg\gll des
a net hod Ofbeweerpﬁﬁohmmrﬁqmmndn oeferdbodimet ait least Bie@l@@u@AQf feremialATI ON
At | east one conpound el 0 i bed
in the Exapreachaydyit lea\?ﬁ?ggutlttgsatbg‘gr erenceg%eé%? lagﬁieﬂig? W?{ %%ﬁassay
described bhsb@widmMadh inthet euimxiisnt, kleastooempeund obfrmile bshawedactigy

| east one conmpound o SRGAPOM. |
ligand. In fA °35Ho eo{rtheaag‘é%¥e?&géd%gs SSVI 1@%&9&%&?@2% for its ’

activity t owwardtue&mb@d@pnm¢t§east one compound of formula I showed activity in at least one
of the above referenced assays via an ICso value of less than about 50nM. In yet another

embodiment, at least one compound of formula I showed activity in at least one of the above
referenced assays via an [Csp value of less than about 10nM.

Set forth in Table 1 hereinbelow for the Example 1-50 compounds are ICso values that
were generated in accordance with the histamine H; SPA Assay as essentially described

hereinabove and/or GTPyS Binding Assay as essentially described hereinabove.

Table 1
hH3 binding GTPyS Binding

EX No. ICso (I]M) ICso (HND

1 33.6 13

2 390 Not tested

3 1000 Not tested

4 800 Not tested

5 640 Not tested

6 1300 Not tested




and 1 C50 obtained to determne the activity for a particul ar conpound

toward the H3 receptor.

H stam ne H3 SPA with the Aeoni st

Radi ol i Qangof286daPs1@- met hvl hi st am ne The H3 bi ndi ng assg@yrsbosuwsets t O

evaluate the ability of at |east one conpound in accordance with
formul a I102y56-hRISBYS [ 3H] - N- a- net hyl hi st ami ne bi nding to CHO KI
menbr anes expressing human histam ne M3 receptors (full-length H3,
the nost preval'ent _brain isoform445). In 200l 96-well SPA format,
human H3 menbrands (12.5g protkin/ weldd) and [1. 4nM 1200
[ 3H] - N- a- et hyl hi|st ami neé8 were ihcubatéd with jat | ea%66 one tonpound
in accordance witlh formfAa | fof 1.5 3% to 1 ht effect
with respect to [total (8% DVSQ) and %@h-specific bi-&ding (1011M
imetit). Reprodudibilitylof thel assayl9s such that 7RC5Q cufves can
be generated in dinglicd®e. . Sihgle phfde (SP)| testi 8§ was done in
triplicate. WO 2408/ 147334 PCT/ISF20083150606 | 102Xaested s/ NS 39
Menbr anes, preparled frodf CHO K1 cel | s26sk ably expressihg thel human
hi st am ne H3 recm‘&m ned3®r om AdS._ TNetBsEd or niil a |
conpounds were prlovi 1 ilize®fXanplels in nkat DVS Seri al
dilutions were pgrfarmed?in Pl a’es werel 96-weldd Unifilter GF/ B
(Perkin El nmer, 6005177) 18Pl ates| were #¥ad on Per k0 El met
TopCount . CPM datl|a wer e 19sed t ol anal y¥e ynl esis DPM Mt o genbrated by
a quench curve vere reddired Pre-Apdr k1 1rm/4’fﬁ5 BSA_whs added
to assay buffer (AB) nnihay of Rhssay 141 Aol ! br
bead/ menbr ane pogl—i "pl needdd 17 1M / assay
pl ate + 10”1 Pl at eMat e 2§r~pce uf f DI"SQ6{1 uhe Mas JNREtF%tEdbet ween beads
and nenbranes to lallow £6r polykroni nzéi?_%f—n:ea r anﬁz‘“ﬁst‘?dm +p addition
to beads. a. PVT-]WGA_SPASBeads:l beads¥Pr x 9. B3ngNel B, o
resuspended for } . t8d a-H n:nuurs. 15—/ nut es
prior to adding Menbrandé (Seel-b- bel: N )—h !ve.frb'd,;zﬁes th
menmbr anes from G—FO_c.eLL&caut_ai-nLng—&ghnbi napt—hurareHe—rfcept or s,
11. 7ng/ M ) : menbrlanes—weé? e renpled frild - 80C and—th '\%d—i—n—?T
wat er bat h. (0. 0702ng/ 39 P} gl of —reABr-anes—were r[@j, isperded in the
remai ni ng vol une 1,_I:ua-t_\.tvél nnf us-ed—w l'gs beadsiabeve—tor—i2-bg/ wel |
final and 1 :

33 35.1 5.5

34 24.4 13.5

35 165 85.3

36 182 Not tested

37 207 Not tested

38 336 Not tested

39 361 Not tested

40 470 Not tested

B 41 542 Not tested

42 594 Not tested

43 615 Not tested

44 736 Not tested

45 79 Not tested

46 10,000 Not tested

47 5,170 Not tested

48 Not tested 308.44

49 Not tested 248.52

50 Not tested 11531




honogeni zed briefly at polytron speed 5.0. The honobgeni zed nmenbr ane
m xture was conbined with the beads and a m ni nrum of 30 m nutes was

wai ted prigi hekasHigpensing to plate. 3. Fornula | conpaiéiSnoshsdsos
Singl e Poke, 21 1mM of a conpound in accordance with formula | was

di spensed02766-OpISINS ates (triplicate plates) for final concentration
of 1 ORM (CMA dispensed 2.2] of 0.9@9nM ) For 1C50, 6l of a
conpound in accordance with fornmula | was placed in DMSO in colum 1
of a 96-well 500A pol ypropyl ene U-bottom plate for top final
concentration of 1 OM Inetit (see Rﬁlvﬁiif)EsWaS used as a control. 4.
Imetit (for NSB and control): a 1OU1VI'§6'I_t'| in O was prepared
for a final assHipinveniraéniuriagr defiedin WQWB)EWPIFHI}WP‘(I@ besepperstgod
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+ 541 DVB dad Pl ateMate), and 1:3 serial dilutions
(301 +601I) %ﬁ@!aﬁﬁ&g pFég&;;ar ed in DMSO for a top_ final dilution of

1: 1000 from st o&lktempere®res g in dpareesCelsiys (69 YHess PBsTHIF stated CBHHIOHd

di lution \A@e?erereaér%@loﬁ@drobﬂ%aaraﬁxaﬁ&ﬁ@é&drel(mﬁ ggsay pl at es DIVBO vas
renoved and 21 of 1001t M é‘lt was, dded to.1he we

bead/ menbr ane nYXess PR n&]‘ie Sepugga rﬁatgﬁn“t it QQECQVHSIﬂéeteéamlﬂe 20 1
[ 3H] - NAMLI gs@pouadhdeadsie wied kkraaﬁbdiwﬁﬁoat Aditidihepasisaipnpl at e was seal ed and

i ncubated f 5 h RT t t
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The DPM dat a \S'afhe%gl?ila Shnfisakein d fle?&?WEIQ ?&efaﬂaﬁlslﬁ’gsét@&* 1 ed

with 70% of f &cal'e on the quench curve Ot herw se,
CPM dat a wduerEe¥pmesompesicatof Cwmvﬁoﬂw&éwrs@@c&mvw? Q7-4x Augom

CPM NSB (Z'90f J%le?@bmwmﬁm%hﬁm@ﬁﬁumeﬁa&ﬁke {3y a Glehfiddl-@inicng  per cent

effect {average of | gsm icate m Pté Iatelﬁﬁ1 {’%}fagrgi Toﬁ%l

m nus pl at EeMSHng prfeam%a asigaFystepic K Afs g etee &L Pre &gy ppie
Chemistry) chemical names to drawn structures at the press of a button.

The following abbreviations are employed herein: ACN: acetonitrile; aq.: aqueous;
atm: atmospheric pressure; BOC: 1,1-dimethylethoxycarbonyl; n-BuLi: n-butyllithium; DCE:
dichloroethane; DCM or CH,Cly: dichloromethane; DIPEA: N,N-Diisopropylethylamine;
DMF: N,N-dimethylformamide; DMSO: dimethy] sulfoxide; EtOH: ethanol; EtO: diethyl
ether; EtOAc: ethyl acetate; Eq: equivalents; h: hour(s); HCI: hydrochloric acid; HO: water;
H,0,: hydrogen peroxide; HPLC: high performance ﬁquid chromatography; EDC-HCI: 1-(3-
Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride; HATU O-(7-azabenzotriazole-1-

yI)-N, N,N’N’-tetramethyluronium hexafluorophosphate; HBTU: O-Benzotriazole-
N,N,N’,N’-tetramethyl-uronium-hexafluoro-phosphate; HOBT: 1-hydroxybenzotriazole;
HRMS: high resolution mass spectrometry; K>COj: potassium carbonate; KMnQ,: potassium
permanganate; Lil: Lithium iodide; LiOH: lithium hydroxide; MeOH: methanol; min:
minutes; MgSO,: magnesium sulfate; min: minutes; MS: mass spectrum; NaCl: sodium
chloride; Na,CO; sodium carbonate; NaHCO;: sodium bicarbonate; Na,SO4: sodium sulfate;

NaH: sodium hydride; NaOH: sodium hydroxide; NH;: ammonia; NH,Cl: ammoniun



equation bel ow and an ActivityBase or XLfit tenplate. ,5g where Kd is
the value for the [3H ligand (0.67nM Ki = ICI+([ligand]/Kd) 1In
thi s assaywglagdsbgand was adjusted to 1.4nM which i s PRXSH2B/050606
average Kd (0.67nM. The 1C50 and nH were determ ned by fitting the
data to rfoReh-12B8N8 n XLfit: y = A+ ((B-A/(1+((C/ x)"D)) Guanosine

-0 (3-135SlIthio)tri phosphate | GTPyS3#4Bi ndi ne Assay The GIPyS
blndlng assay can be used to investigate antagoni st properties of
conpounds  ichloGHONEGITC@;: (@mpiers bicsbonateaNMRyrnelpyr npazngtis reseraass: Teh hunan
Hi st am ne HRR\ r efafilkd; &teééﬂfa@@ ing
hH3R (1 Og/ &%]Il% ar% 1ijuitsa&ed |%S Pg@ﬂgggg @%%ﬁg{ (281 ’ 10 mM
MyCl 2, OOmViGua Bilica gy SPChy thigryl chleedes %Iafega"“ PPN ms g/m),
&P (10 M tﬁ&@lMe‘\ﬂmﬁﬁﬁr&@&@%mﬁhﬁETHFW&fahﬁdr&ﬁ@ﬁﬂrShar‘r') for 30

m nutes. To determne a oni tivit (30
nM is added |nC@8m9\‘)B$qu’§ a?flféfhecosﬁ“f‘ﬁhf’é%t%%”? %{%E&ﬁ’%&f;‘?
vari ous congeat Sdatdentmixake cohiphitiong &g ginérsds solufitiper @RS ohvaluiargticdssay i s
started with addition of the m xture WO 2008/ 147314 PCT/ SE2008/ 050606
102756-1 US/ NS 41 msrrbr ane/saponl ne/ GOP and incubated for 90 m nutes
at room t erjiemna 5 o pre enind [ 35S] GTPyS i s determ ned by
using the Mcro W@ Q¢ Kinbrhdd BT iphrifyih S:lecRBE uage of
[ 35S] GTPyS bounﬁg%h%h;eggdchg%p El?lgb%egl culated a Pty ?\gg(sof t hat
bound contandintesmediates. SubwpBd véaoq Wes dprempished ya ?lésgﬂt gﬁ’@l xor
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the data are anal yzed 0 val ues
At |east orfegs il 4P 18@?’?%35{)23“11“1‘? &3’8? a%?:ngef\l/}\}l?nha ] 16{%8%@%

i nvention fbaﬁ,ctarbusaﬁ&n misalre}@1\Ofetdctis 190N po g ozi@@edlwllqchora(iﬂmmt her
enbodi nent %E!) ope compound of formula | showed activity in at
| east one oqv‘i"r‘? PR 50€" Y ef er enced assays via an 1 CsO val ue of between
about 1nmto about 100M In an even further enbodi nent, at |east one

conpound ofp  for @die%éhm&ﬁ‘ IVdohdtidng at | east one of the above

ref erenced a an ué _of _ between a ‘Eﬁiﬁ%‘/‘l ohg%gr
| OOnM | n y@mpginidg eteanrifiedsnarepaatve HzEPCWé%@%W%@’a oRg ! mul a
| showed acijy ’46‘% (A(",N H wit®@amnoRinR ctbordaR@ugdMDsanin ¢§1@dhemaeﬂhodisrsﬂﬁﬂdgv I a

an 1 C50 val ue o
Prep C18 OBD, 30x150 mm, 5 mm, Watets reverse phase column.

w—

LC-MS HPLC conditions:
Method A. LC-MS HPLC was determined for the Example 1-14, 16-37, 43, 44, 46, and 47
compounds in accordance with Method A. Agilent Zorbax SB-C column 5 [m, 2.1mm ID X

50mm, 1.4 mL/min flow rate, and a gradient of 95% A to 90% B over 3 min. hold 1 min,
ramp down to 95% A over 1 min. and hold 1 min. A= 2% ACN in water with 0.1% formic
acid and B = 2% water in ACN with 0.1% formic acid. UV-DAD was conducated at 210-400
nm. The MS detection was performed with a Micromass Platform ZMD or LCZ
spectrometers using the indicated ionization method. Retention time (fr) = min. High-

resolution mass spectra were recorded on an Agilent Technologies 6210 Time-of-Flight

LC/MS spectrometer.,

Method B. LC-MS HPLC was determined for the Example 15, 38-42, and 45 compounds in
accordance with Method B. LC/MS Conditions, (long run): LC/MS data was obtained on an
Agilent Technologies 1100 LC platform with UV-diode array detection, 214 nm, and base



bet ween about 2nM and 50nM In still a further enbodi nent, at | east
one conpound of formula | showed activity in at |east one of the

above ref egyyg@diaanisays via an | C50 val ue of between afotde2bosiobang
1400nM I n one enbodi nent, at |east one conpound of fornmula | showed
activity 1027564 USESt one of the above referenced assays via an | C50
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conpound of fornula | showed activity in at |east one of the above
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anot her emygg el 9do A RSB lup fR39B vk 16RAWRSp back
activity in a{uml’agg%l?lﬁé?\ée/gggé l?ﬁhg 0g(%ov,e re]gngrugnced g ‘éa S, Vi pn aIGCSO

val ue of | dlewntnPiie Apvagd mippgholdforidpin s WEeR &= 0- Aom Bygarqopdl ¢
one conpoungwah: @B 08% AdhaRe T bl ¥mbératale WagasitadaEatGH °C.HEhe

above referenced assays vi n | C50 v of |le han. . | OnM
Set forth ngqeé??FI@’ ‘Iasﬁ’éé‘érf“ﬁ‘gm%bm%?mﬁiﬂéé%?ﬁ% gt%ﬁg%@%éec}ﬁ%%%ﬁds are
| C50 val ueSorifafitn mwkrddlegetivamatied. Refentmcimedapemingi t h t he hi st ani ne H3
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573 Not tesgefosed4rAGn ACA39V-DAD was conducated at 210-400 nm. The MS detection was
performed with a Agilent 1100 Series LC/MSD spectrometer using APPT as ionization
method. Retention time (fz) = min. High-resolution mass spectra were recorded on an

Agilent LC/MSD TOF spectrometer.

NMR Conditions:

Method A. NMR was determined for the Example 1-47 compounds in accordance with
Method A. Proton magnetic resonance ("H NMR) and (*°C NMR) spectra were recorded on a
Bruker Avance DPX 300 mlz, 400 mHz, or 500 mHz spectrometer and the chemical shifts

are reported in parts-per-million (8) from a tetramethylsilane internal standard.

Method B. NMR was determined for the Example 48-50 compounds in accordance with
Method B. Proton magnetic resonance ("H NMR) spectra were recorded on a Varian Unity
Plus 400 MHz spectrometer and the chemical shifts were recorded in parts per million from a
tetramethylsilane internal standard.
Example 1
(4-Cyclohexyl-piperazin-1 -yl)-[6-(tetrahydro-pyran-4-yl)-6-aza-spiro [2.5]oct-1-y1}-

methanone



15 322 Not tested 16 65.2 16.5 17 27.4 16.4 18 407 125 19 56.5
10.1 20 97.2 22.5 21 141 19.3 22 209 67 23 306 Not tested 24 336
Not test edwoXposhiBilot tested 26 1.35 6.55 27 7.68 44dpciék28080806483. 2
29 50.9 87.5 30 10.1 14.3 31 11.3 13.5 32 15 17 33 35.1 5.5 34
24.4 13.8027361188N85. 3 36 182 Not tested 37 207 Not tested 38 336
Not tested 39 361 Not tested 40 4704blot tested 41 542 Not tested
42 594 Not tested 43 615 Not tested 44 736 Not tested 45 791 Not
tested 46 180 damhvid gec]l -ca Aid bexe -

A solution of methyliriphenylphosphonium bromide (88.2 mmol, 31.52 g) was cooled in
600 mL of THF to 0°C. To this solution, n-BuLi (2.5}, in hexanes, 35.3 mL, 1.2 eq.)
was slowly added; a precipitate gradually formed and the reaction turned reddish-orange
in color. The reaction was stirred for 1 h at 0°C at which point 4-Oxo-piperidine-1-
carboxylic acid benzyl ester, which is commercially available from Aldrich, was added
(73.5 mmol, 17.15 g, in 30 mL THF) and the reaction was stirred for an additional 1 h at
0°C. The volatiles were removed under reduced pressure and the reaction mixture was
poured on to a pad of Si0, and flushed with a 4:1 mixture of hexanes/EtOAc. The
product was purified via column chromatography with 1A eluting with 15% EtOAc and
being isolated as a clear oil (54%). m/z ((AP+) Direct infusion) (M+H)" =232.1. '"H NMR
(300.132 MHz, CDCl3) 00 2.23 (t, J=5.7 Hz, 4H), 3.53 (t, J =5.9 Hz, 411), 4.78 (s, 2H),
5.17 (s, 2H), 7.30-7.39 (m, 5H).

1B. 6-Aza-spiro[2.5]octane-1.6-dicarboxylic acid 6-benzyl ester 1-ethyl ester.
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Method 1: 1A (39.6 mmol, 9.17 g) was dissolved in 1300 m] of anhydrous DCM
fcillowcd,by the addition of CuCN (39.6 mmol. 3.54 g) and the reaction was stirred at
RT. Ethyl diazoacetate (87.22 mmol, 9.17 ml) was dissolved in 10 ml of DCM and
slowly added (0.2 mL/hr, over roughly 100 h). The solution was filtered through SiO,
and the volatiles removed. The residue was purified via column chromatography
(100% hexanes to 4:1 hexanes/EtOAc) to give 5.68 g 1B as a clear oil (45%). m/z
(AP+) M+1 = 318.2; HPLC g = 2.69 min. "H NMR (300.132 MHz, CDCl;) § 0.95 (dd,
J= 8.0, 4.6 Hz, 1H), 1.20 (t, J=5.0 Hz, 1H), 1.28 (t,J=7.1 Hz, 3H), 1.42-1.48 (m, 2H),
1.56-1.61 (m, 1H), 1.69-1.76 (m, 2H), 3.33-3.41 (m, 1H), 3.49-3.65 (m, 3H), 4.16 (q,/
=8.4 Hz, 2H), 5.16 (s, 2H), 7.35-7.38 (m, 5H).
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and Applied Chem s_tr % chem cal nanmes fq drawn structures at the
press of a e P51 L ATOT € Hws=&r'e enpl oyed herein:
ACN:. acetonitri I e aqg.: aqueous al at nospher g pressure BCC.

1, 1- di net hyl et hoxycar bonylso n- : fl
di chl or oet hane; DCM or CH2CLlZ:
N, N-Di i sopropyl et hyl am ne; P DVBO.

di met hyl sul f oxi de; Et OH: et hanol "Et 20} di et hyl et her Et OAc: et hyl
acetate; Eq: equivalents; h: hour(s HE hydrochl oric acid;
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chr omat ogr aphyang kRS Was adkied BioH (8. 13 mmol 0 33g) and the reaction was stirred overnight

O- (7- asabenz ot R Al e APt Res RRleR 1 e AIFGY FAPT G d it and

hexaf | uor ophosghadiat withBHhoAc.CriBengeks wae dlied-over MgSOy, filtered and the residual
material dried under vacuum to give 1.1 g 1C as a white solid (94%). m/z (AP+) M+1 =
290.1; HPLC #g = 2.19 min. "H NMR (300.132 MHz, CDCL;) § 0.83-0.94 (m, 1H),
1.09-1.15 (m, 1H), 1.30-1.40 (m, 2H), 1.46-1.52 (m, 1H), 1.61-1.70 (m, 2H), 3.23-3.54
(m, 4H), 5.06 (s, 2I1), 7.20-7.28 (m, SH).

1D. 1-(4-tertButoxycarbonyl-piperazine-1-carbonyl)-6-aza-spiro[2.5]octane-6-carboxylic

acid benzyl ester.

Method 1: 1C (1.90 mmol, 0.55g), O-(7-azabenzotriazole-1-yl)-N, N,N'N’-
tetramethyluronium hexafiuorophosphate (3.80 mmol, 1.44g), N-ethyldiisopropylamine
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1E. 4 carbon

2.5]octane- I-

-piperazine-1-carboxvlic acid tert-butyl ester.

e
K/N\Boc

N
H

1D (1.31 mmol, 0.60 g) was dissolved in 100 mL of EtOH and purged with N, for 13
min. This was followed by the addition of 3 drops of HOAc and 0.06 g of 5% Pd/C
(10% by weight of piperazine) and the reaction was placed under a balloon of Hy; the
reaction was then stirred overnight at RT. The reaction was filtered through a celite
plug and the volatiles removed under reduced pressure. The residue was purified via
column chromatography and eluted with a DCM/DCM containing10% M
NHy/MeOH) gradient over 30 min. to give 0.42 g 1E as a clear oil (99%). m/z (AP+)
M-+1=324.3; HPLC #=1.45 min. "H NMR (300.132 MHz, CD;0D) 3 0.79 (dd, J=7.8,



spectroneters using the indicated ionizatjon nethod. Retention tine
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HPLC was determ ned for the Exanple 15, 38-42, and 45 conpounds in
accor dand@27ap WSt hod B. LC/ M5 Conditi ons, (I ong run): LC/MS data
was obtai ned on an Agilent Technol ogi48s 1100 LC platformwth

UWV-di ode array detection, 214 rim and base WO 2008/ 147314
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over 4.5 mn. A=0.05%TFA in

etention tine (tx) = mn. Mthod
| e 48-50 conpounds in

1100 4Qrbax SB G- 18 colum 1.8 Om
te, anB% gradi ent of 5%to 95% B

r and B = 0.05% TFA in ACN.

UV- DAD was conducated at 210-400 The M5 detection was perforned
with a Agilent 1100 Series LC/ MSPp spectromneter using APPlI as
ionization nethod. Retention ti ta) = mn. Hgh-resolution mass

spectra were recorded aqn an ent L tr
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reported in pa;rcbkzdpeRT miithttd with BtSAchndywmasbedtvethySE mdt dfy NNaOFR dhe %@F‘ﬁal

standard. - Met hod By NVEL B0 dAfRRITRORH  bA dilFta Rl it Boved

conpounds in accorraeance Proton magnetic resonance ('H
NMVR) spectra weder edwest piessurenThe regidup wes RUpfied by cppygs cyopatRgpphy,

splelct rorr?t er a@&ta@a vﬁhﬁp@@@@bémg\m @MEHQW@H) {rBdiRA bted 3PAL., to
m 1 on roma etrane Sli anelone ITB
(4- Cycl ol mexyl PfB@‘-}SéPé‘iBAF #s 4lqar piB (34 1e Se ’F@ﬁ?&ﬁ%ﬁrﬂ)@ﬁﬂ IZ{E;(??‘ L&ari”g i ro
[2.5]oct-1 -yl kMR (300.132 MHz, CDC) & 4.03 (dd, J=11.4, 3.5 Hz, 2H), 3.58-3.34 (m, 6H), 2.97-
2,72 (m, SH), 1.97-1.80 (m, 2H), 1.75-1.55 (m, 4H), 1.55-1.39 (m, 4H), 1.44 (s, 9H),
1.23 (t, J=4.8 Hz, 2H), 0.82 (dd, J=8.0, 4.6 Hz, 2H).

1G. Piperazin-1-yl-[6-(tetrahydro-pyran-4-y1)-6-aza-spiro [2.5]oct-1-y1]-methanone Bis

trifluoromethylacetic acid sait.

N
g
('J\'j 2 TFA
(s}

1F (1.08 mmol, 0.44 g) was dissolved in 25 mL of DCM followed by the addition of 5
mL of TEA and the reaction was stirred at RT for 1,5 h. The volatiles were removed

under reduced pressure and the product dried overnight under high vacuum to give 0.57



met hanone 0 CN_ N U a WD 2008/ 147314 PCT/ SE2008/ 050606 102756-1
US/NS 46 | A 4-nethylene-nineridine-I-carboxylic acid benzyl ester.

Y 0 A sol o Mk/QFset hyl tri phenyl phosphoni um brom de (£8ygk2008Rb0606
31.52 g) was cooled in 600 nmL of THE to OC. To this solution, n-BuLi
(2.5M in02VesAmSaNS 35.3 nL, 1.2 eq.) was slowy added; a precipitate
gradual ly forned and the reaction turm@ed reddi sh-orange in color.
The reaction was stirred for 1 h at 0C at which point

4- Oxo- pi peri di it ds atac B b estty(P2°6), Wctdwisemaytithe additiongitpugfication. m/z
comrer ci al |y 34di) @180k 5B (1 Aihnin VASE (66134 Mf, T101BB0b 4144715 O

in 30 nL THF) d the reaction was r an addi ti onal

0C. The vol atl%éHlA/é-ﬁ%"ﬂ'ﬁéﬂﬂ\ﬁéﬂa 3A9cPell6 (mettice tp-bP 2@ AHb 1 §Hd- 7ﬂﬁé2H)
reaction m xt ufe. \asm, MaY1edoonhem pad of Si02 and flushed with a
4:1 m xture of hexanes/EtOAc. The product was purified via colum
chromat ography with I A eI uting with 15% Et OAc and being isolated as
a cl ear oi l1H 4%yclohskxz]-ffificfdRin} 1-Ih-[6eletrativdfoutsian ) viY- dvbdaspiraf 2 3@ctdl-vI]-H NVR
(300. 132 Mz 133 N 2.23 (t, J=5.7 Hz,- 4H), 3.53 (t, J=5.9 Hz,
411), 4.78 (S%L-S 17 (s, 2H), 7.30-7.39 (m 5H). 1B.

6- Aza- spirof 2 5l octane-1 6-di carbox I|c aC| d 6- benzvl ester 1-ethyl
ester. Q 0V1-1--O Method 1: 1 9.17 g) was dissol ved
in 1300 mM of anhydrous DCM fol W "addition of CUCN (39.6
mmi . 3.54 g) and the reaction stirr t RT. Ethyl diazoacetate
(87.22 mml, 9.17 m) was dissolvdd in 10 M of DCM and slowy added
(0.2 m./hr, over roughly 100 h).[The solution was filtered through
Si02 and the volatiles renoved. e residue was purified via colum

chr omat ograph@@é@%&?%@@gw %h a&orla%m@%&ﬁﬁtoqﬁ}%%% c%f\é%fﬁoﬁg g ﬁB

as a clear oi M+l =
NVR (300. 132 polmlgyethgl tgmggylelg@omurg gagol:@rohndn@e (4,70 nqu)l 0.1 1 (t,
J=5.0 Hz, 1H) 711114101%&)1‘ Qésm) weré dibsored inF)ml ot DARE ahd §Brell B Rﬁé‘@emlght The

solution was filtered through a nylon filter and the volatiles removed. The residue was
purified via column chromatography and the product elited with a DCM/DCM
contain10%(2 M NH3/MeOH) gradient over 30 min, 92.5 mg 1H was isolated as a
white solid (66%). m/z (AP+) M+1=390.0; HPLC £z=0.32 min. 'H NMR (300.132
MHz, DMSO-Dg) & 0.61-0.65 (m, 1H), 0.95-0.98 (m, 1H), 1.07-1.22 (m, 6H), 1.30-1.55
(m, 6FD), 1.55-1.82 (m, 6H), 2.25-2.58 (m, 11H), 3.22-3.29 (m, 2H), 3.58-3.64 (m, 3H),
3.84-3.89 (m, ZH).
Example 2
(4-Cyclohexylmethyl-piperazin-1-yl)-[6-(tetrahydro-pyran-4-yl)-6-aza-spiro[2.5]oct-1-y1]-

methanone

1G (0.36 mmol, 0.193 g), cyclohexanecarbaldehyde (1.07 mmol, 0.121 g), which is available
from Aldrich, 3 drops of HOAc, and polystyrylmethyl trimethylammonium
cyanoborohydride (0.70 mmol, 0.19 g, 4.1 mmol/g of resin), which is available from



1.56-1.61 (m 1H), 1.69-1.76 (m 211), 3.33-3.41 (m |IH), 3.49-3.65
(m 3H), 4.16 (q, J =8.4 Hz, 2H), 5.16 (s, 2H), 7.35-7.38 (m 5H).
WO 2008/ 1431 9E2008/ 050606 102756-1 US/ NS 47 Madwsk2ms/o3woa
solution of A (13 g, 56.2 mml) in xylene (5 m) was added copper

powder (10¥/56USARY t hen heated to 85-90 C. A solution of ethyl

di azoacetate (17.7 m, 168.3 mvl) inlxylene (5 mM) was added drop
wse in 1l h and further nmaintained at sane tar%grpi_erature for 20 mn,
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chr omat ogr sz‘l??la@%ﬁ’hy agd WF%%“%%‘Y‘%W neyuﬁgdﬁ% (%Nﬁé@@ é um et her
as an el uenfadiet: Winvie. WnRDrgitld Bodst was isolated ks d ¢il(A6%) 4n8 WaYfonvértel tNR ( 400

{555 it 8l ol g el o

1H), 3. 33- 3.s3Went (un:\@r tbificed FeSdre. %@WW%FBM 34HRT;LClk 9.33 iy, Frp e: Bl 14
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nunol , 1.29.49)!.8%dm, ) Mdd/~7-A Husth 33533 (my fip. %%9713_)52%&}1?4560(3 )
and to thi gy 266l200 deh,H).(8. 13 mmol , 0. 33g) and the reaction was
stirred overnight at : After the%gg&%géion was conmplete, it was
acidified to pH=l with IN HO and ed with Et OAc. The organics
were dried ove[s-MbEatbuthl)otagd-gito@I3tbet- hel]-(emetbylpiperapinil ik mé¢thadeiee d
under vacuumto give 1.1 g IC as a whitegsolid (94%9. mz (AP+) Ml =
290.1; HPLCtR = 2.19 min. "H NWR (300. 132 , CDC13) S 0.83-0.94
(m 1H, 1.09-1.15 (m 1H), 1.30-1.4 1.46-1.52 (m IH,
1.61-1.70 (m 2H), 3.23-3.54 (m 4H), OM,CH 7.20-7.28 (m

5H). 1D. | (4 tertButoxvcarbonvl -ningrazi ne-|-car bonvI )-6-aza-snirol 2
5| oct ane- 6- carboxvhc acid benzyl estey. /00 N Method 1: IC (1.90
nunol, 0.55g), O (7-azabenzotriazolectyl)-N NN N -

t et r anet hyl uroni um hexaf | uor ophosphat|e (3 80 m nol, 1.44q),
N-et hyl di i sopropyl ami ne WD 2008/ 147%814 PCT/ SE2008/ 050606

inerazine-1-carbonyl)-6-aza-spiro[2.5]octane-6-carboxylic acid be

-
@

(]

1C (3.80 mmol, 1.10 g), HATU (5.70 mmol, 2.16g), N-ethyldiisopropylamine (11.40
mmol, 1.99 mL), and 1-methyl-piperazine (7.60 mmol, 0.76 g), which are all available
from Aldrich, were combined in 50 mL of anhydrous ACN and stirred at RT overnight.
The reaction was diluted with EtOAc and washed with 100 mL of H,O sat. with
NazCO0a.. The organics were driéd over Na,S0,, filtered through a fritted glass filter and
the volatiles removed under reduced pressure. The residue was purified by column
chromatography and the product eluted with a DCM/DCM containing10%(23/
NH:/MeOH) gradient over 30 min. 1.40 g 3A was isolated as a tan solid (99%). m/z
(AP+) M+1=372.3; HPLC #z=1.69 min. 'H NMR (300.132 MHz, CDCl;) 3 0.78 (dd, /=



102756-1 US/NS 48 (3.80 nunol, 0.66nL) and pi perazine-|-carboxylic
acid tert-butyl ester (2.85 mmol, 0.53 g), which are all

commer ci al iy ysshalpl € from A dr| ch, were conbi ned in S5&riE2008@60606
anhydrous ACN and stirred at RT overnight. The reaction was dil uted
wi t h Et OA827afd US@dShed with 1 OOl of 1 N NaOH. The organics were then
dried over MgSHA4, filtered through asgilica gel plug and the

vol atil es renoved under reduced pressure. The residue was purified
by col um chroTr%.tMgHapﬂii)/laﬁdl Aq(m, b, dtdd 166 an.ettd) 2.3h(swBlilh 237 - 2.53
hexanes/ Et OAc X n 1 ) t
obtain 0.60 g (SH égag ﬁap@t/ét}gnﬁgskgﬁlﬁ??% 9%;? Qﬁ) 6 7@%(;{”51:1) 80. 2
HPLCtR-2.63 mn "H NVR (300.132 , CDC11) SO?4(dd J=17.7,

4.6 Hz, 1Hpg L¢ A eréﬁnl @ hlethanche. 45 - 1.62 (m

4H), 3.18 - 3. . g%j 7.34 (s, 5H). Method 2: To a
solution of 1C (6.3 g, 21.1 mmuol) in dry CH2CI2 (30 m) was added N

Boc- pi perazine (6.08 g, 32.6 mol cl (6.67 g, 32.6 mmol),

HOBT (50 ng) and TEA (6.61 g, 6 s _The reaction mxture was
stirred at RT over night, and tfhen|dil ut ecfwi th CH2CI 2, washed with
water, dried over Na2SO4 and con rated wunder vacuum The crude

materl al was purified by colum chronmatography over silica el wusing
0-50 % of Et OMA (377 petal,dl48grwes dissplvedsin 309 mall ofdOHpd drggesedpvith Ny forS a5

glr-li) of ];I. S\ghllt 34&? bd4 gZ 94, PWC%MO&A@%M@%&&:@&%@&& a@d fle &@c‘t@n 9@579,2 m( m
12H), 5.14 (s,plaey und?fﬂéallqon:#He ?ﬁdssllrﬁd at ’ﬁth%eitceowail@ﬂ?f‘w@ goto
Sl oct ane- | - Caréaez?héhdm P['h@%a@sﬁ)h%s hh&éﬂm@a@ﬂlalpsd SFGklde ﬁrﬂl’tﬁe‘\bwtllék re@BYedr .
ON, BOC N H 1D 1631 mwroéur er ?J nas dég lc?\‘RE‘ olotOgr(&ﬂ%lH Lt OH
and purged wi tHdppedugsd pLogsurG, T ef’ SVRARETE go5Y TR P9 8% of
3 groEs of HQﬁﬁocalaﬁbhﬁedlﬁﬁtrgJ@Wrg% adﬁaagmllg(m%%mmvmegm grodlierp byee Giminne)
and the reacti a under_.a was
then stirred oﬁ&%ﬁ%@’a&c{ﬁws 5P éedrasé%l% T3 Sﬁg\ﬁgi’ v@?ﬁhtSfeor g’dd 1{ ﬁ@%ﬂbﬂ&a
celite plug ahdcduse ofdiverks, newssitaing weatlditiuk purificelioo by rqppfélssﬂﬂﬁebmrhe

) e, 1 LG, Xt 7 e gt st e, o
0.42 g 1 as aCIB,C@aﬁrO?S’i 01008t Mol (e 0, LT8G 280, LSO RADAS
mn. "H NWR ( i, deh, 3:463.58 (m\¥BL MR 14
T oo 050606 0 A 3P nlVi, 26PROR)), @8313 O(nf, ddhy, 345358 (m \WE) 2003bs] 473

6-(2-Ethvl-buty])-6-aza-spiro[2.5loct-1-y1]-(4-methyl-piperazin- 1 -yl)-methanone

33 (0.463 mmol, 0.110 g), 2-Ethyl-butyraldehyde (0.927 mol, 0.106 mL),J}3 drops of
HOAc, and polystyrylmethyl trimethylammonium cyanoborohydride (1.15 mmol, 0.28
g, 4.1 mmol/g of resin) were combined in 10 mL of anhydrous THF and the reaction
heated to 65°C overnight. The reaction was filtered through 2 nylon filter and volatiles
removed under reduced pressure. The residue was purified by chromatography and the
product eluted with DCM/DCM containing 10% (244 NH;/MeOH) gradient over 30
min, 0.0987 g of the freebase 3C (66%) was isolated as an oil and then converted to a



102756-1 US/NS 49 4.3 Hz, 1H), 1.15 (t, J=4.8 Hz, 1H), 1.32-1.44 (m
2H), 1.47 (s, 9H), 1.50-1.68 (m 2H), 1.83 (dd, J=7.8, 5.3 Hz, 1H),
2.72-2.76 {yhr0ediu7314- 83-2.89 (m 2H), 3.37-3.78 (m 8H)pc1/$E2008/050606
4-(6- (Tetrahvdro pym- 4-vl)-6-aza-spiro(2

5| oct ane-1027661 hiSrys | - pi perazi ne-1- carboxylic acid tert-butyl ester.
0 NN~BOC a 1E (1.30 mmol, 0.42g), tsetrahydro-pyran-4-one (1.95
nmml, 0.13 nL), 3 drops of HOAc, and NaBH3CN (2.92 mmol, 0.183 g)
wer e conbi ned sohd 6Bitesalt i aéiﬂgﬂﬁnomd(OEﬂmﬂmhﬂoéﬂgsﬁﬁébmfpllMﬁH

fol l onwed by h LRkt dt
Rt o v DIOERfo b bty fatal g iR ’" *'FT??‘Q gani cs
were dried ovetPIGRIEE) min; Fredbpssy H NMB(H9-182 QﬂHésQDcF ¥ he

vol atil es renoygs, ﬁ@@ﬁreﬁ)eﬂmﬁﬂb@[ eHR UM ﬁbﬁ, 4:51@,521 nmlv@aszm)uz M(sed

oont ot ot 0ok (A SR g s b SR D PR g, o

as a clear oil (83%. nmz (AP+) M-1=408.3; HPLC tR-l 54 min. 1H NWR
(300.132 MHz, CDOa) S 4.03 (dd, J=lJ. ¢ .5 Hz, 2H), 3.58-3.34 (m
6H), 2.97- 272(m5H) 1.97-1.80 ,175155(m 4H) ,
1.55-1.39 (m @Methyl-pipdratia-1-yOHE-((E)-3-phayialiyl)-$-aaa-gpirpf2. Soet 1-y1]-mestignone g
J=8.0, 4.6 Hz, 2H). 1G Plperazm il

1-yl-(6- (tetrahydro uyran-4-yl | -6-aza- splrol»iN loct-1-yll-net hanone

Bis trifluoronethylacetic acid salt. N ~N 22 TFA O IF (1.08
mol , 0.44 g) was dissolved in X5 /L 8 | owed by the addition
of 5 nL of TFA and the reactlmﬁimas stirred . RT for 1.5 h. The
vol atiles were reaned under duced p re and the product dried

over ni ght under o ﬁl 5%1?%@% &F%évc%ngma%h}\,gg(@gor%gﬁg PiAL), 3 drops of

PCT/ SE2008/ 05089
HOAc, and polystyrylmethyl trimethylammonium cyanoborohydride (0.92 mmol 0.22

g, 4.1 mmol/g of resin) were combined in 10 mL of anhydrous THF and the reaction
heated to 65 °C overnight, The reaction was filtered through a nylon filter and volatiles
removed under reduced pressure. The residue was purified by chromatography and the
product eluted with DCM/DCM containing10%(2M NH3/MeOH) gradient over 30 min.
0.0383 g title product as a freebase was isolated as an oil (26%) and then converted to a
solid citrate salt via adding citric acid (0.108 mmol, 0.0208 g, 1 eq.) in 5 ml MeOH
followed by removal of volatiles under reduced pressure. m/z {AP+) M+1=354.3;
HPLC £z=0.79 min. Freebase: "H NMR (300.132 MHz, CDCla) 8 0.75 (dd, /=7.8, 4.4
Hz, 1H), 1.27 (t, J=4.7 Hz, 1H), 1.32-1.86 (m, 5H), 2.32 (s, 3H), 2.36-2.78 (m, 7H),
3.21 (d, J=6.6 Hz, 2H), 3.44-3.89 (m, 5H), 6.32 (dt, /=15.8, 6.8 Hz, 1H), 6.54 (d,
J=15.8 Hz, 1H), 7.19-7.30 (m, 3H), 7.34 (d, /=7.0 Hz, 1H), 7.39 (d, J=7.1 Hz, 1H).

Example 5
(4-Methyl-piperazin-1 -y])-(6-phenethyl-6-aza-spiro[2.5]oct-1 -yl)-methanone

O O
ore



50 g 1Gas a tan TFA salt (99%, which was used wi thout additional
purification. mz (AP+) Mr1=308.3; HPLC t0=0.21 mn. 'H NWVR (300.132
MHz, CD3O0Byo20ékidzns. 71 (m 414),3.69-3.55 (m 6H), 3.¢Eysk208/060806
5H), 2.15-1.95 (m 4H), 1.89-1.71 (m 2H), 1.65-1.24 (m 4H)

1. 11- 0. 970776¢-1 BIINS 1H. ’

(4- Cycl ohexyl - pi perazin-1-vll-f6-(tetBsdhydro-pvran-4-vl 1-6-aza-spirof
2 5loct-1-vll- methanone. 0O Nb a 1G (0.36 mml, 0.193 g

cycl ohexanone YBLO@YDmmeb 0.09%e)1nhenasetylaldchyek 883 marol, HGRL), %Ffﬁ%?s of

pol 34/st yryl met hyhad LhdiRK-ATERA biHliG YRR mPMEbor6ie/afih (092 fimbl, 0.20. 19
g, 4.1 mml/g of resin) vere dissol edll 0 m, of d stirred
at RT over ni ght 1 PHRPVBSOHD) BHe wé@mF & QF’B'OO%IEPHYSWQ%T%I%%H%CF% er
aﬂd the vol at ie@§d fo®50¢ 6tkmigh e Theasdctaevasdisterediliroughi 2xtyloni fetecapk then
CIL ot oar oD B e LG S L Bl Bl s 2
ﬁﬂz id D'(vgg%)Dé) NISEO (cARidge Matlw3 @Mired withPDCM/REV- B26(24/ ANH:/MeOFfyRradiswo . |13§
, - 9 . .
S Bpf 80 gy g Bl Bt

6H), 1.30-1.5 H) , (m . 11H)
3.22-3.29 (m isdatadas off (BB6) 3ndsther qopveypy to a sgdgifraty splgvip gddingygitric gy | o 2
(4- Cycl ohexyl r@hm@ mRbIPEH BB igNt ed.) in 5 ml MeOH follow by removal of the solvent under
-yl)-[6-(tetrahydro-pyran-4-yl)-6-aza-spiro[2.5]oct-1-yl]; nethanone
0 O CON |G (0.86cedmbssure. 24EARH) Mdy3426h 8RR échd baingBesiae’ HNMR mol |

0.121 g), whic Pd_ﬁzﬁ\)fﬁi,'c@éﬁg% 0176 @) AL QI 4 £hz, ]ﬁﬁde@l@t,SJﬂTS HONE), 1.80k.55

pol ystyryl neth trinmeth um ci/.anobo(ro éﬁjnrza%%zé[g)aigﬁggghﬂ, 0.19

t hyl amoni
0. 4.1 mmol | g @ 3Fbdi6AIILHRT A 1 HPal P AFS(H
PCT/ SE200S/ 050@%,62.62,1@2275&14111),@@1&%85&, 2E)vaikd s ke MR 63 3.02 6s8dtH)ed i n
10 ml of THE and. S {98, 3% T SR 30 (N3 4PN Was

Example 6
(4-Methyl-piperazin-1-yl)-[6-(1 -methyl-piperidin-4-yl)-6-aza-spirof2.5)oct-1-yl]-methanone

CHy
L
O U
g

3B (0.417 mmol, 0.099 g), 1-methyl-piperidin-4-one (0.83 mmol, 0.96 mL), which is
available from Aldrich, 3 drops of HOAc, and polystyrylmethyl trimethylammonium
cyanoborohydride (0.917 mmol, 0.22 g, 4.1 mﬁiol/g of resin) were combined in 10 mL
of anhydrous THF and the reaction heated to 60 OC overnight. The reaction was filtered
through a nylon filter and the volatiles removed under reduced pressure. The residue
was purified via column chromatography and the product eluted with DCM/DCM
containing 10%(2M NH;/MeOH) gradient over 30 min. 0.0597 g of title product as a
freebase was isolated as an oil (43%) and then converted to a solid citrate salt via
adding citric acid (0.178 mmol, 0.0343 g, leq.) in 5 ml MeOH follow by removal of the

solvent under reduced pressure. m/z (AP+) Direct infusion) (M+H)*=335.3. Freebase:
'H NMR (300.132 MHz, CDCl3) § 0.72 (t, J=6.1 Hz, 1H), 0.72 (dd, J=7.8, 4.5 Hz, 1H),



filtered through a nylon filter and the volatiles renoved. The
residue was purified by colum chromatography and was eluted with a
DCM DCM coRipaotiiags14 0% 2MNH3/ MeOH)  gradi ent 30 m n. 38npr/sezodsiobdeas
product was isolated as a oil (26% and was converted to the citrate
salt by aaiveadgUBBNSL ng (0.941 mmol, 1 eq.) citric acid in MeOH and
removi ng the solvent under reduced prséssure. mz (AP+) M1=404. 3;
HPLC t R=0.83 min. Freebase: 1H NWR (300.132 MHz, CD30OD) S 0.75-0.79
(m 1H), 0.79-032075Q(m, 2H}).,55-1.83 om, 1735 - 96rR.0748) 2H), 2264765 (ng 3213 -OX L |

2.17 (d, J= (7 0('.4;"i_§n 3'3%-2882%,9&8 279'3’7(&%1187"})11 21?1? a%1§5§€m(1rm),§éd-367(m
P

3.70-3.72
[ 6- (2- Et hyl - bu& 7263%62@’%@r0[2 5]oct 1 yI] (4 net hyl - pi perazi n-1 -yl

) - met hanone 0 " ~I -CH-  H BkanpdiNC ' 3A. (4

Met hyl erazine-|-carb - 5] oct = B I
i d benzyl CroLigrpRaH i@f(f%a@ﬁﬁ%a%‘wﬁé CE L i S
2.169), N-ethyldiisopropylam ne (11.40 m"mlc’ 1.99 nL), and

1- net hyl - pi perazine (7.60 nmml, 0.76 Qg), are all avail able
fromAl drich, were conbined ing 'l of aﬁﬁ/gous ACN and stirred at
RT overni ght The reaction was ted Wt OAc and washed with 100
m. of H2O sat. with Na2CG3. . e Of i cs [were dried over Na2SO4,
filtered through a fritted gl ass fil ane” he vol atiles renoved
under reduced pressure. The residue was parified by colum

chr omat ogr aphy. MM Rty avmingl 0% 2M
NH3/ MeOH) grad?ﬁl@?”z%opgggﬁhteﬁ%%%%%w})\?\g(so I sol at edg as) a tan solid
(99% . mz (ARsabletongXidrich, 3 BRpOHRAL, Y pAlyHYYISKNRIESHamMPeYuR |
CDA 3) 5 0. 78 Hﬁ%bo$h§ﬁ@d2§)%/ 3012‘& gPET h&ﬂ@@ﬁé&ﬁ%&&om&ﬁ%ﬁ% HLYS/ NS

52 7.9, 4.5 54 4 2.32
(s, 3H), 2.37 anhzdrg;g 'THF and the reactlon heated to I6_(? 0'C overmght ’[%e reacti(:nmvas ted

through a nylon filter and the volatiles removed under reduced pressure. The residue

was purified via column chromatography and the product eluted with DCM/DCM
containg10%(2M NH3/MeOH) gradient over 30 min. 0.0643 g of title compound as a
frecbase was isolated as an oil (48% yield) and then converted to a solid citrate salt via
adding citric acid (0.20 mmol, 0.0384 g, 1 eq.) in 5 mi MeOH followed by removal of
the solvent under reduced pressure. m/z (AP+) M+1=322.2; HPLC £=0.19 min.
Freebase: 'H NMR (300,132 MHz, CDCls) § 0.71-0.75 (m, 1H), 1.26 (1, /=4.7 Hz, 1H),
1.32-1.51 (m, 2H), 1.55-1.82 (m, 8H), 2.28 (s, 3H), 2.38-2.66 (m, 6H), 2.67-2.78 (m,
1H), 3.39 (td, /=11.7, 1.8 Hz, 2H), 3.46-3.60 (m, 2H), 3.66 (1, /~4.7 Hz, 2H), 3.72-3.84
(m, 1H), 4.04 (dd, J=11.1, 4.0 Hz, 2H).

Example 8.
(4-Cyclobuty1piperazin— 1-y1)(6-(tetrahydro-2H-pyran-4-yl)-6-azaspiro[2.5 Joctan-1-

yl)methanone



(m 2H), 3.26 - 3.42 (m 2H), 3.53 - 3.76 (m 6H), 5.13 (s, 2H), 7.30
- 7.36 (m 5H) 3B

(f-Aza- spi o 0esph@fih - | - vI ) - (4- et hyl - pi perazi n- 1-yl | - negdigsE2008/050506
AN NI1~CH3 NH3A (3.77 mol, 1.40 g) was dissolved in 100 nd, of
Et OH and 10ga3 SN th N2 f or 15 mn. 0.14 g of 5% Pd/C and 3 drops
of HOAc were then added and the reactiséen vessel placed under a

bal loon of H2 and stirred at RT, the reactlon required 3 days to go
to conpl etsiaoEthyThrezappim gRNgA 9 iviager ed- t hrough a pad of celite and
the volatiles rem)ved under reduced ressure. The residue was
purified via colum chromat ography ang_t product eluted with

DCM DCM cont ai ni ngl 0% ( 2IMNH3/ Me OH) adPent over 30 min. 1.28 g of
freebase 3B was isolated as a cle il (9699, which slowy

di scol ored over the course of 3 necessitating an additi onal
purification by repeating the abovel procedure. mz (AP+) M+l =
238.3; HPLCtR = 0.15 min. '"H NWR (300.132 MHz, CDC13) 5 0.70 - 0.77
(2m253|2_|) ’541 ’[%25,3% %@e% 3& ol nﬁbfﬁﬁbO%![ﬁwas%dZ&S% ﬁﬁcgm@%l'dho
3H), 5.34 (meol) @H)abalwﬁ @thﬂgiqogqswﬂay?d)orl@%f&wé?ﬁc‘i‘%( Ehe Fescion whs 1
Sloct - I -yl Iy Gih-fief Hokk nil tn%éiiﬁixfhrdwéﬂﬁhtcr%ﬂ]fwmﬁdﬁﬂhebmﬁlqntl)emﬁvﬁza sni

rof 2 5l oct-I-yll-(4-nmethyl-ninerazi.n-

|yC 3:3 (0.ung3 Wpree‘?“‘ieidh‘gses @B@WF PlB‘iif‘i}‘? Al hdg}h"a e ol"’gﬁé‘lémfrﬁl

0. 106b m.) h , whs QlirOsto@hphed62AMNg silich epoihy Bistywithl SIYEG;?N}l‘ﬂHsM‘FQfoIPW ﬁmﬁ}% um
cyanobor o o

conbi ned i n&%ﬂﬁ@ﬁ%@ﬁéﬁ%%ﬂog hﬂ%&ﬂ t éﬂr%g‘éegl ggr?h%ﬁgg?%m\&%@%c
over ni ght . piBewrs eaokilGhg %38 dmambe‘roelddr"t?ﬁr RS R MJle:éfﬁ" HPLE & 0.3 hppns

vol atil es r TRe1me i slue-ua sz fized
by chronmat ogﬁ%@anyﬁ%{e %@gﬁﬁ?@?%ﬁ%dﬁt 1 Pe(daxlé éPEH)J g 10%
( 2MNH3/ MeOHp, Jg’f hHz.3HD: 1o\l de. /392 Hpi 2D, 1g#8god fme2ipy 1. g‘%g 22 (66%
was i sol at 9@1 8igh (ANG LIEeNt, FonY BE 8N, 41 (§ S0 RBAOSNH.147314

PCT/ SE2008/ 50 06 102% Z)L US/'NS Si

8B. ethvl 6-(tetrahvdro-2H-pyran-4-vy1)-6-azaspiro[2.5 loctane-1-carboxvlate

o
o™

N

Q)

0

To 8A (1.847 g, 10.08 mmol) in DCE (25 mL) was !d'dded tetrahydro-4H-pyran-4-one (1.028
mL, 11.09 mmol) and the solution stirred 25 min. To this was added sodium
triacetoxyborohydride (2.56 g, 12.10 mmol) and the reaction left to stirat RT. After 5 hthe
reaction was partitioned between EtOAc/sat. NaHCO;. A trial batch of this reaction on
100mg 8A was added to this aq. workup and the organic layers washed 3X sat. NaHCO;, 1X
sat, NaCl, dried over Na;SQq, solvent was removed under reduced pressure, and material put
under high vacoum. The material was chromatographed on 50g silica with 5% (7N
NH,/MeOIL/DCM and the combined purified fractions were removed of solvent to give
1.82g 8B as a pale oil (64%). m/z (ES+) M+1=268; HPLC 12=0.29 min, "H NMR (300.132



solid white salt via adding citric acid (0.307 mml, 0.059 g, 1 eq.)
:On 5mM MOH fol I;wNE;ll removal of the solvent under reduced
ressure. res =322.4; HILC tR=0.30 m n. FreebasesE
(300. 132 C%El?}f 8 0.69-0.77 (m 1H), 0.88 (t, Jg.s Hzﬁizwggwﬁ
1.22-1. 490176616}S)N81 49-1.72 (m 4H), 2.12-2.21 (m 2H), 2.34 (s,
3H), 2.38-2.58 (m 7H), 2.72-2.92 (m 52H), 3.46-3.61 (m 1H),
3.62-4.09 (m 3H). Exanple 4
( zlt- ;\/ﬂ h?/rla , %m@majslow (g J=8-0( ¢.EFz3HDp eI, F2A.9 §it, 1 HB -1 26 &, £17i 1k X)5] oct
-1- - %

a?ﬁ%ﬁg&ﬁﬁ ?ﬁsﬁg%ﬂl{m 2151)V}/ﬁ97n§?n GQ),%%Z 2'8‘?% 51(1‘) 99‘;9(@)

trans-cinn

pol ystyryl rfeth&ﬂltﬂaiiéhﬁﬂn@ﬁwbhl ﬁuﬁh%%?@bﬂy%ﬁy{ﬁod? %](5) 92 mml 0 22
g, 4.1 mol/g of resin) were conbined in 10 nL of anhydrous THE and
the reaction heated to 65 C overnight, The reactl as filtered
through a ri §dLegahydse-2E pyranArvll-q-azaspirol2.dJactancal -carhox fuced pressure
The residue was purified by chromat ogr phy and t he product el uted

wi t h DCM DCM cont ai ni ngl 0% 2M NH3/ ongr adi ent over 30 mn.

0.0383 g title product as a freebas s isolated as an oil (26% and
then converted to a solid citrate salk via adding citric acid (0.108
mml, 0.0208 g, | eq.) in 5 nm MOH Yfoll owed by removal of volatiles
under reduced pressure. mz (AP+) =354.3; HPLC tR=0.79 mn.
Freebase: 1H NWR (300.132 WMHz, CDCl 0.75 (dd, J=7.8, 4.4 Hz,

1H), 1.27 (t, J=4.7 Hz, 1H), 1.32-1,86 (n .

2.36-2.78 (Ta8BAMB20g §.83 Iﬂn(% way aggled MeQH éﬂ)ﬂ- 5?0%121‘%%7379‘&1?%8 23‘?&6") aad 3o
gg{; ‘; éi &y OE( h"zThejethdy Racwifn whb left tJ)*stll&t BT HAf’EeﬂSHl) 1N Na(]l@(miﬁn, 72m
(4- Met hyl - pﬂnﬁ@? %ZHH&W&H (”Sfeﬁﬂ%ﬁéé‘ﬂfb? fe@“&‘k%‘“&%i“tr o[ zAfEX QHP"I‘? NEPEI
anone 11 (" (hd(hhg, @ miiol) Wissad@d\IIRGABY 3 4T3, mﬁﬁ@@@&h@*@omd over

077501 U0 R i 0 BB B b UEPRES Y s (0.

t ri met hyl anmdwoéd preseya ritiegnoimy daﬂdd@W(sallsngleS H anX the pH adjusted to
6-6.5 by adding 6N HCI (3.8 mL). The H,O was removed under reduced pressure and the

resulting material removed of residual H,O by azetropic distillation with MeOH. The

addition and subsequent removal of MeOH under reduced pressure was performed several
times and the resulting pale yellow solid was put under high vacuum. To this was added 15
ml MeOE and the solution decanted from the insoluble material. The solution was removed
of solvent under reduced pressure to give 2.45g 8C as a semi pure tan foam (150%). m/z

(BS+) M+1 = 240; HPLC f = 0.53 min,
8D. l-cyclobutylpiperazine dihydrochloride
HN/\l
K/N\D
To tert-butyl 4-cyclobutylpiperazine-1-carboxylate (6.19 g, 25.75 mmol) prepared according

to Zaragoza, et. al., J. Med. Chem. 2004, 47,2833-2838 was added EtOAc (50 mL) and the

solution cooled in ice bath. HCI gas was then bubbled in causing the HCl salt to immediately

2HCI

precipitate. MeOH was added and the reaction became homogeneous. HCI was bubbled in

for 10 min. and the reaction was allowed to warm to RT. After stirring for 1.5 h the reaction



g, 4.1 mmol /g of resin) were conbined in 10 nL of anhydrous THE and
the reaction heated to 65 C overnight. The reaction was filtered

t hrough a wylamfsvdiier and the volatiles renoved underpomsiizomasosos
pressure. The residue was purified on a 40 g SiQ2 |SCO cartridge

t hat was 183706- 2SI h a DCM DCM 109 2MNH3/ MeCH) gradient (100% DCM t o
0% DCM over 30 min). 0.0231 g of titl &8product as a freebase was
isolated as oil (16% and then converted to a solid citrate salt via

addi ng ci t ryag didgddcput yith 9 1d- Fip® stirreil I xzp fltered, 281 pleged ynder high oH

Mi1=0u2. 3; ERLE R e S DR "B BshaEl - IR SRS i)

o 76 (dd, MHz, DMEROIISTFA-DH)1,6811. &i&nn(zH),zlmzwaame)ll3f7@@r81i)5*581 (m

1.62 -7 1.67-1.85 (m 2H), 2.33 (s, 3H),
2 36 2.56 @%q“wtsﬂ)g% §§§2 72 (m '411), 2.82-2.88 (m 2H), 3.41-3.59

(m 11-1), 3.63-3.72 (m 211), 3.75-3.87 (m 1H), 7.22 (d, J=6.9 Hz,
2H), 7.30 (S‘E:. ﬂM}MQpeﬁfiﬂ-l iRk dR-21-pyran-4-y1)-6-azaspiro[2.5]octan-1-

(4- Met hyl -pi p€razin-T-yI)-16-(1-nmet hyl - pi peridin-4-yl)-6-aza-spiro[ 2.
5] oct - I -yl | - nstimethagaee v © N XL~ CN 3B (0.417 mmol, 0.099 g),

1- net hyl - pi peri di n-4-one (0.83 mml ,§ 0.96 nL), which is available

fromAldrich, 3 drops of HOAc, a L yryl met hyl trinmethyl amoni um
cyanobor ohydri de (0.917 mol, 0.2X g, Q/ nmol /g of resin) were
conbined in 10 nil. of anhydrous THE and e reaction heated to 60 C

overnight. The reaction was filteméd through a nylon filter and the
vol atil es renoved under reduced ssure. The residue was purified
via col unmm chromat ography and t he product eluted with DCM DCM

cont ai ni ng 10% 2MNH3/ MeOH) gr adi e over 30 mn. 0.0597 g of title
product as & shf SEREs0R démlfaasqadea@xm(zm&g@ 68Rfhl Jhﬁm @0

converted to trate salt via ad citric aci 78
nmol , 0. 0348L)gand DIREA (G338 gl Sm@i)ﬁ@ﬂtbw%gnﬁhgﬁ%&?n JPatSF@rates‘B ' vent

under reducgd Me@ﬁﬁ mf”ﬁ 25&&%)131@ 160ChL ), SHATHPEA Y0 X6W M), 1 58 3mo0.
Freebase: 1H NWR ( 2

(dd, J=7. 8 Thissglufign WaflﬂﬁldedW?%tsfFafH%QPﬁaﬁﬁy%é%@B osstuet abbel:

US/ NS 55 Jthéi%acﬂm@@as(dﬂhte@hﬁth EfARSS hLpnd(orpani? Hyer sdpa@d 2 T7aq( kayer WR |

§ :]2_?- % 325 (%_Be%izrgg%tﬁneé w%tg %Fﬁ!?arf(t% con@r@%w&@ g)g} ?c@rgz(nm 1a3%lr_Qnd tifis Wdshécd

3 times with sat. NaHHCQ3, 2 times with sat. NaCl, dried over Na2804, solvent removed under

reduced pressure and the residue put under high vacuum The crude material was
chromatographed on 20g silica with 10% (7N NH;/MeOH)/DCM and the combined purified
fractions removed of solvent under reduced pressure. The solid was triturated with Et,O and
the resulting precipitate was collected by filtration to give 77mg 8E as a white solid (34%).
miz (BS+) M+1 = 362; HPLC £ = 0.26 min, HRMS (TOF) m/z caled for CoyHasN;0z [M+H]
* 362.2802; found, 362.2808; 'H NMR (500.333 MHz, CDCI3) § 0.71 (dd, J=7.8, 4.4 Hz,
1H), 1.24 (t, J=4.8 Hz, 1H), 1.35-1.45 (m, 2H), 1.56-1.75 (m, 9H), 1.84-1.92 (m, 2H), 2.01-
2.07 (m, 2H), 2.18-2.62 (m, 8H), 2.67-2.76 (m, 2H), 3.37 (t, J~11.2 Hz, 2H), 3.52 (m, 1H),
3.64 (t, J=4.7 Hz, 2H), 3.75 (m, 1H), 4.02 (dd, /~11.2, 4.1 Hz, 2H).

Example 9
(4-Cyclopropylpiperazin-1-y]) (6-(tetrahydro-2I1-pyran-4-yl)-6-azaspiro[2.5]octan-1-

" yDmethanoiie -



2.3), 3.72-3.84 (m 1H). Exanple 7 a

(4- Met hyl - pi perazin-1-yl)-[6-(tetrahydro-pyran-4-yl)-6-aza-spiro[2.5]
oct-1-yl]-gRifianasCH ~ CH 0 3B (0.417 mmol, 0. 099 ®)T/SE2008/050606
tetrahydro-pyran-4-one (0.83 mMmol, 0.06 n), which is available from
Al drich, 1®7d6-0psMN§ HOAc, and pol ystyryl met hyl trinethyl ammoni um
cyanobor ohydride (0.92 nmol, 0.22 g, 491 mol /g of resin) were
conbined in 10 m, of anhydrous THE and the reaction heated to 60 C
overni ght. The reaction was filtered] through a nylon filter and the
vol atil es renmoved under reduced pge \’é\I The residue was purified
via col um chromat ography and thro eluted with DCM DCM

cont ai ngl 0% 2MNH3/ MeOH) gr adi ent P [ 30 W 0.0643 g of title
conpound as a freebase was isol awéd as an oil (48%yield) and then
converted to a solid citrate saltvia adding citric acid (0.20 nmol,
0.0384 g, 1 eq.) in5mM MOHTfoll oped by renoval of the sol vent
under reduced pressure. mz (AP+) 1=322.2; HPLC tR=0.19 m n.
Freebase:'H NWR (300.132 MHz, CDCI3) S 0.71-0.75 (m 111), 1.26 (t,
J=4.7 Hz, IHjs exandplS@asprepared mcox@iag to Bxample § ugps f(fiﬁndal-wclom’owueeémnsm

;2), 22 ;2), gg (Jnyd%E%mdg v@%h?vas? @rﬁéa?ad acc'la'f&ng t§0§ﬁs téi'az Pt 1w, 7199513<841H23992|'|)

(dd, J=11. 77402ang 8Py m/ZAES+) NERLTAAS: éIPéC ‘*(:ﬁu HBBWFBFB@}F 332?# of
- ?ll) ) ( 6h( t et ﬁﬂm ﬁ\?-#ﬂi DB 8P6464- rhnkd; ﬁsm%sh; NOIR 560|338 ivitke; CBCI3) § 0. 41-1
et hanone
Us) NS Ba s (@ 70y O %V}ﬁé‘bgﬁg?%ﬁé’%@i’a@ PP R Atk 138 ApeR
2H), 1.57-1.66 (m, SH), 1.69-1.76 (m, 3H), 2.43-2.72 (m, SH), 3 37 (t J=11.2 Hz, 2H), 3.49
(m, 1H), 3.59 (s, 2H), 3.69 (m, 1H), 4.02 (dd, J=11.1, 4.1 Hz, 2H).

Example 10
(4—Is0propy1piperazin-1-yl)(6—(tetrahydro-2H-pyran-4-yl)-6-azaspiro[2.5]octan—1-

yDmethanone

N’\
Y

N

e

(o)

This example was prepared according to Example 8 using 8C and commercially available 1-
isopropylpiperazine. m/z (ES+) M+1=350; HPLC =0.26 min, HRMS (TOF) m/z calcd for
CuoH35 N30, [M-+H]', 350.2802; found, 350.2799, 'H NMR (500.333 MHz, CDCI3) § 0.71
(dd, J=7.8, 4.4 Hz, 1H), 1.04 (d, /~6.5 Hz, 6H), 1.24 (1, /~4.8 Hz, 1H), 1.36-1.47 (m, 2H},
1.58-1.67 (m, 5H), 1.69-1.76 (m, 2H), 2.39-2.59 (m, 8H), 2.68-2.73 (m, 2H), 3.37 (1, ~11.6
Hz, 2F1), 3.51 m, 1), 3.63 (s, 2H), 3.76 (m, 1H), 4.02 (dd, /~11.3, 4.3 Hz, 2H).
Example 11
(4- ""‘ycloheptylplperazm-l -yl)(6-(tetrahydro-2H-pyran-4-yl)-6-azaspiro[2.5Joctan-1-

yl)methanone



To sem -pure 1C (6.45 g, 20.32 mvol) in EtCH (100 nlL) was added 5%
Pd/C (0.649 g, 0.30 mmol) and a balloon filled with hydrogen pl aced
on top of Wwoeossg@edhihon. The reaction was |left to stir miT/dERor30suc06
night. The m xture was filtered through Celite and the sol vent
renoved 103vded USé¥fuced pressure. The resulting oil was placed under
hi gh vacuum The crude material was &bromat ographed on 100g silica
eluting first with 5% (7N NH3/ MeOH)/ DCM t hen 10% 7N NH3/ MeOH) / DCM
The conbi ned fractions were renovedjof sol vent under reduced

pressure to give 1.83g 8A as an em oyl (44% . mz (ES+) Mr1=184;
HPLC t R=0.37 min: 'H NWVR (300. 132M&r 3) S 0.87 (dd, J=8.0, 4.4
Hz, 1H), 1.13 (t, .F=4.9 Hz, 1H)NA4.27 J=7.1 Hz, 3H), 1.41 (q,
J=5.2 Hz, 2H), 1.48-1.52 (m 2H), 1 66-1.71 (m 211), 2.70-2.78 (m
1H), 2.81-2.85 (m IH), 2.89 (t,[{J35.4 Hz, 2H), 4.14 (q, J=7.1 Hz,
2H). 8B. et hyl

6(tetrahvdro-2H pyran-4-vl | - 6- azaspl rol2. 51oct ane- I-carb@:,)'( ’?tbF 0 K
N 0 To 8AThisegumlejvas perped saserrpe fofxprmple 8 3eng G andeammergially available 1-

t et r ahydr o4y tsfﬁi}eﬂmﬁ@ On/k (’ES@)’Zﬁ+1=FHb4 HiPLCOS=0mamiin, EERMIS {TIOF) sl chitd fon

o 1210 mivipoanenb® AR BoRAR R e TS R EDEES pT - °°

reacti on waad, par.g, buimne, het qeens Bz OAD/ 1s3t 1.82Nal-ICB, 2.38-2.60 (ad, S 6h of

this reacti on aﬁp e
organic | afﬁﬁ@ﬁ@ﬁ%@@f@ﬁﬁ%@%ﬁﬁf& %’J Q@ jgrg&ﬁmgg%vdgr
Na2SO4, sol&ken, aidk, tnoved under reduced pressure and material put
under high vacuum The material was,ghLRTRt 0gr aphed on 50g silica
with 5% (7N NH3/I\/EO—I)/DCI\/Iand theTTB_'l ned purified frac |ons wer e
removed of sol(eyrlopemylpiperezin-i-yRtegmyde-2-pyzinggr-f "“W‘?ﬁ -1t ES+)
M-1=268; HPLC t R=0.29 min, 'H NWR g 34&nahaz WO 2008/ 147314
PCT/ SE2008/ 050606 102756-1 US/ NS 57, M—Iz CDC13) 6 0.87 (dd, J=8.0,
1H), 26(tJ71Hz 3H),
) ’\72 1.78 (m 4H), 2.39-2.61
\@2 (dd, J=1 1.5, 4.5 Hz,

4.5 Hz, 1H), 1.12 (t, J=4.9 Hz,
1.47-1.52 (m 3H), 1.56-1.65 (m
(m S5H), 3.37 (td, J=11.7, 2.1
2H), 4.13 (g, J=7.0 Hz, 2H). 8C. N,
- (Tetrahvdro- 2H pvran- 4-vl ) - 6- azEaisjnl rof 2 5l oct ane-1 - carboxylic acid

6
0 KO
()

This example was prepared according to Example 8 using 8C and 1-cyclopentylpiperazine
dihydrochloride, which was prepared according to Zaragoza, . al. J. Med. Chem. 2004, 47,
2833-2838 and 8D. m/z (ES+) M+1=376; HPLC #=0.27 min; HRMS (TOF) m/z caled for
Capl137N305 [MHHT, 376.2959; found, 376.2957, 'H NMR (500.333 MHz, CDCI3) 5 0.71
(dd, J=7.8, 4.4 Hz, 1H), 1.24 (t, /=4.8 Hz, 1H), 1.37-1.48 (m, 3H), 1.55-1.76 (m, 12H), 1.83-
1.88 (m, 2H), 2.36-2.62 (m, 9H), 2.70-2.74 (m, 1H), 3.37 (t, /~11.0 Hz, 2H), 3.52 (m, 1H),
3.65 (1, J=4.8 Hz, 2H), 3.76 (m, 1H), 4.03 (dd, /~11.3, 4.1 Hz, 2H).

Example 13
(4 Pyridih—Z-yl-piperazin—l-yl)-[6-(tetrahydro-pyran-4-y1)-6-aza—spiro[2.5 Joct-1-yl}-

methanone



O To 811 0.820 g, 6.81 nmol) was added McOH (25 nmL), LIOHIM (7.2 m,
7.2 mol), and H20 (1 nlL). The cloudy reaction was left to stir at
RT. After @d’ho&d}h'}ﬁw (7.2 m, 7.2 mol) and 20 nL MeGhitw&Ehensassted
and the reaction stirred at RT. After 2 h solid NaOH (290 ng, 7.3
mol ) wasozdee SNl | owed by 5 ni THF, and the cloudy reaction
stirred over night. The reaction wassuhen heated to reflux for 2 h
and the solvent was renoved under reduced pressure. The gunmy

resi due was dissolved in 15 nL H2O jand the pH adjusted to 6-6.5 by
adding 6N HCO (3.8 nL). The H20 r ved under reduced pressure
and the resulting material reno o] t~lual H20 by azetropic
distillation with MeOH. The addixtjgon and bsequent renoval of MOH
under reduced pressure was perforped several times and the resulting
pal e yellow solid was put under Hhi vacuum To this was added 15 niL
McOH and the solution decanted frédmthe insoluble material. The

sol uti on wegdeSieras pRipas@hiteiding tEkample 8ULISERL aldesatteiatipagilabie 12. 459

053 mn. - BPESD BRI JP RN Ha TR GRS CLATBTAES g6 By

To tert-butyk’ dl’forfﬁég{g,ﬂhﬂ)& Wmmesmmﬁemndgmm@sayifwm((@omr@ﬂg DMS)-75

nmol ) prep ,

47, 2833- Z%r"\/\(gésﬁg{(?g g@fé)%s g’?%@‘g%?”?d 56@1 GHQ Sug!t\%etgsn(mcoo egg?gﬂl ce
bath. HO gas1E)az 21-héh(nh 3Bh126d (rrs.CHLSI2A ¢ £1&.7 Hel 2HDa}- 16-1.- 88 Ml at el v
preci pitat 1 r 5 Geeane 1hanpaenegus). HC
was bubbl e ﬁ7 (E?gﬁﬁlgq%?ﬁ% g%g( ﬁ§55§§§$%§n @gs gglomed to mar%1to
RT. After stirring for 1.5 h the rdzameldiwo 2003/ 147314

PCT/ SE2008/ OSQﬁﬁ%dmlﬂgﬂwlNﬁ @fhabyaRSpyeinl 4 p6aupirell. ooB0D) L

Et 20, stirred 30 mn tered and 8 | aced under hi gh vacuumto
give 3.61g (97%. mz (ESt) M+l = Cto =0.24 mn, IHNW
(300.132 MHz, DWVBO d6/ TFA-d) S 1. 6 1.87 (n1 2H), 2.18-2.40 (m 4H),
3.11-3.57 (m 8H), 3.81 (quintet Hz, 1H). 8E

(4- Cvcl obut vl oi perazin-1-vl) (6-( FLoyran-4-vI)-6-azasnirol

2.51oct an-1 - vDmet hanone O

o
This example was prepared according to Example 8 using 8C and commercially available 1-
(4-pyridyl) piperazine. m/z (ES+) M+1=385; HPLC tx=0.14 min, HRMS (TOF ES+) m/z
cale’d for CpHiN,02 [M+H], 385.2598; found, 385.2598. 'H NMR (500 MI{z, DMSO-ds)
& ppm 0.68 (dd, J=7.6, 4.0 Iz, 1H), 1.01 (t, /=4.9 Hz, 1H), 1.31-1.51 (m, 6H), 1.62 (dd,
J=15.1, 2.3 Kz, 21), 1.85 (dd, J=7.6, 5.2 Hz, 1H), 2.26 - 2.47 (m, 3H), 2.54 (m, 2H), 3.18-
3.26 (m, 2H), 3.31-3.88 (m, 10H), 6.83 (d, J<6.7 Hz, 2H), 8.18 (d, /=6.1 Hz, 2H).

Example 15
[4-(4- Methoxy-phenyl) piperazin-1-yl}-[6- (tetrahydro-pyran-4-yl) -6-aza-spiro[2.5]oct-1-y1}-

methanone



6 N - N1~-f\ a To sem pure 8C (150 ng, 0.63 mml) was added HBTU
(238 ng, 0.63 Mol ), DWF (2.0 nl), and DDPEA (0.328 niL, 1.88 mnol)
and the react.l tirred 5 mn. To a separate vial vva 60
ng, 0.75 nﬁg)l Elﬁiﬂy(l.o m.), and DI PEA (0.263 niL, 1.5 nunoﬁsﬁgki
sol utionypssaddaes to the first reaction and the yell ow sol ution
stirred at RT. After 1.5 h the reactiggn was diluted with EtOAc (5
nm) and organic layer separated. The aq. layer was washed three
times with DCM and this conbined wpth the first organic | ayer and
this washed 3 tines with sat. 2 tines wth sat. NaCl, dried
over Na2SO4, solvent renoved un d pressure and the resi due
put under high vacuum The crudey w&s chromat ographed on 20g
silica wth 10% (7N NH3/ MeCH)/ and the conbi ned purified
fractions renoved of solvent un reduced pressure. The solid was
triturated with Et20 and the resulting precipitate was coll ected by
filtration Thi eginvte Wabpeep&id asordingiv Exemple B using $5284d comppergialhpsaijablonly =

362; HPLC t f BN
¥, 362 280551"?%‘8’??8&“@%@195‘5%%@ "g/ﬁ)ﬁ)ﬁz& _éqag%%c;mn QC%?:EB) (B%H]( dd,
J=7.8, 4. 4 Nz, DMSQ-ds) B ppm 067 (ddg&=A.8g3.5iblz, 1910041, £24.31Hz g H(Lnlﬁlzlrﬁl (m,
1.56-1.75 lgd_Q}br .84 1185%2J=€cm Hz’-'ﬁ{), 220047 (13, 0, A 192.2Hn, 212), 187 @r.62

§m648(H%’ 3 s611£1>,29%(h€|zs 25%09-3%@,% %%12 af%%) f 5%<br5 ﬁ) 3%”%%

2H) . Exanplis49m( 44) Q83 @U=-0HAD 2 6.8% 6.4 (in, 2I0).

-yl) (6-(tetrahydro-2H pyran-4-yl)-6-azaspiro[2.5]octan-| -

yl ) met hanone WO 2008/ 147314 PCT/ SE200S/ 050606 102756-1 US/NS 59 0 6
~N~V N C This exanpl e was prepar gxampledbdi ng to Exanpl e 8 using 8C

and 1-cycl opr o%ﬂ:gs )r{)qgipgrgfmq_ﬁ}y(gl_g&%ﬁré Qgsﬁm!ipﬂ Qﬁ@@ﬁ&r@d

according to G Pett.” 1995, 3 99 7402 and
8D. mz (ES+) M+l= 348 HPLC t R=0. %m{n) HRVG (TOF) mz calcd for
348

C20H33N3O2 [ M+H| +, 348.2646: foun 12654, "H NVR (500. 333 Mz,
CDC13) 5 0. 41-

)

16A. Benzyl 4-oxopiperidine-1-carboxylate.

o
O

A mixture of 4-piperidone monohydrate hydrochloride (100 g, 0.651 mol), benzyl
chloroformate (112 mL, 0.781 mol) and NaHCO; (1 64 g, 1.95 mol) in dioxane (800 mL) and
1,0 (670 mL) was stirred at RT for 48 h. H;0 (1 L) was added and the mixture was extracted
with CH>Cl, (1 x 1L, 2 % 300 mL). The organic layer was washed with brine and dried over
MgS0,. Upon evaporation, 173 g 16A was obtained as a colorless liquid (100%). 'H NMR
(300 MHz, CDCls): § 2.43-2.48 (4H, m), 3.77-3.82 (44, m), 5.18 (2H, s), 7.34-7.39 (5H, m).

Alternately, this material can be purchased from commercial sources.



0. 45 (m 2H), 0.46-0.50 (m 2H), 0.69-0.73 (m 1H), 1.24 (t, J=4.8
52213 A 721 35-1. 46 (m37 (2H),J1.57-1.66 (m 5H), 1.69-1.76 (m 3H),
t, J=11.2 Hz, 2H), 349

3. 69 wmﬁ%‘m 02 (dd, J=11.1, 4. 1H)Hz, 2H) . (EQ]anpjﬁ%T/SE%ms'ﬁﬁﬁ
(4 Isopr apylsei psmeszi n- 1-yl ) (6- (t et rahydr o- 2H pyran-4-yl)-6-azaspirof 2
.S]octan-1 - yl)methanone KNN a Thisggxanpl e was prepared according
to Exanple 8 using 8C and comrercially available 1-
i sopropyl pi perazine. mz (ES+) M-1=350; HPLC tR=0.26 nmn, HRVS (TOF)

. yngd,..350. 2799, ' H NMR

(500. 333 MAB: BSEarla-Usah A : ., 1.04 (d, J6.5
Hz, 6H), 1.24 (t, J=4.8 Hz, 1H) 17361 47 (m 2H) 1.58-1.(617(m

5H), 1.69-1.76 (m 2H), 2.39-2.59 (gf SRy, 2.68-2.73 (m 2H), 3.37

(t, J=11.6 Hz, 2H), 3.51 in, 1H), A\63 (s, 2H), %% (m 1H), 4.02
(dd, J=11.3, 4.3 Hz, 2H). Exanple 41 ’

(4- Cycl oheptyl pi perazi n-1 -yl )(6-(teﬂr ahydr o- 2H pyran-4-yl)-6-azaspiro
[2.5]octan-1 - yl)nethanone WO 20 PCT/ SE2008/ 050606

102756-1 US/NS 60 N\J KN N6 O Th| S e | e was prepared according
to Exanpl e Iﬁ tHéd na. 8C and commercially avail able 1-

cycl oheptyl piperazine. nmlz (ES+) Mr1=404; HPLC t R=0.26 m n

(TOF) iz ofaidic ofil6ACHA4H& #85 apnqmifethoxyeargonybmethylepg)iripheny phospaosang . +

\';"VE ( 500 33(§ M‘% 62 %jog)m B18ne’ (@50 thdvas Aeated @t refhuxlfor 8, h. lﬂ'ﬁ'as cﬂnc?:ﬁra(eﬁ

1H), 3. 37 (apd thg *ef@qumun%%byzﬂésw @f%a%%ﬁ)’ Y(g "é%es (1’35&‘5#%) 10 givg éz 5031% (m
(1':) . gl gze(nlﬁéiasaéﬁ&féssalqﬂidl%% Y2 NMR BEGMPL,COC,): § 1.27 (3H, t,J=7.1 Hz), 2.30
ye! oPeniy’ p'—%ﬁﬁzﬁgﬁgiﬁl JAS5 e 5‘?{11¥1dd:9J21"2"2pX§ 80y, 41¥ bkt §27@spiro

[ 2. 5] oct an-fE
Hz), 5.15 (2H, s), 5.72 (1H, 5), 7.31-7.38 (SH, m).

Method 2:

To ethyl 2-(diethoxyphosphoryl)acetate (4,68 mL, 23.58 mmuol) in THF (50 mL) at-78°C
was added 2.5M BuLi hexanes (9.43 mL, 23.58 mmol) and the reaction stirred 10 min. To
this mixture was added solid 16A. (5.00 g, 21.44 mmol) and the reaction allowed to warm to
RT and stirred 30 min. The solvent was removed and resulting material placed under high
vacuum. The resulting solids were triturated with 100 mL hexanes and the mixture filtered
through Celite. The filtrate was removed of solvent and the resulting oil placed under high
vacuum over night to give 5.52g 16B as a semi pure clear oil (85%). m/z (ES+) M+1 =not
observed; HPLC #& = 2.31 min., 'H NMR (300 MHz, CDCls) 8 ppm 1.28 (t, /=6.95 Hz, 3H)
2.30 (t, J=5.27 Hz, 2I1) 2.96 (t, J=5.69 Hz, 2I1) 3.57 (q, /=6.32 Hz, 4H) 4.15 (g, /=7.17Hz, 2
H) 5.15 (5, 2H) 5.72 (s, 1H) 7.28-7.47 (m, 5H).

16C., 6-Benzyl 1-ethyl 6-azaspiro[2.5]octane-1,6-dicarboxvlate

X




O OND N This exanple was prepared according to Exanple 8 using 8C
and 1-cycl opentyl pi perazi ne di hydrochl oride, which was prepared

accordi ng @ a, et. al. J. Med. Chem 2004, 47, pcisEs nd
8D. mz (E@%Zgﬁrlggéa HPLC t R=0. 27 min; HRVS (TOF) rﬂzP cal c?jﬂ%?grﬁma

C22H37N3Q@ b4 HiS/NS 376. 2959 found, 376.2957, 'H NVR (500. 333 M
CDCI3) S 0.71 (dd, J=7.8, 4.4 Hz, 1Hgs 1.24 (t, J=4.z(3 Hz, IH),
1.37-1.48 (m 3H), 1.55-1.76 (m 12H), 1.83- 1.88 (m 2H), 2.36-2.62
(m 9H), 2.M@na®4 (m 1H), 3.37 (t, J=11.0 Hz, 2H), 3.52 (114 114),

%(gfm |( te’ 1‘%?’?)%§8siulﬁnztert%tpoxidg’(8.74§ o{ 18,1 bty wiks Q618 sonntiod & tAmedhyiduroRonivat) -

Pyri di n- 2- yibdidsi(pkf 7P -mmaj) in DMSQ (164 mbhip areropippa hicseaptiyn gixBzewas b 1 o 2
. 5] oct -1 - ygkfr@dra%k@%}%.elémﬁ.@g,814%a in DMYEE8 205 eS80 1EORTRE- 1
US/NS 61 NNN N~ 6 0 Thi's exanpl.e wa ré)%rd ccr'%gto
Exanpl e 8 u&kHg. S BB BHTER BRI gvemight P%ffﬂ’%‘ aﬁ-e @%&V@P isagx}%“ ot 0
E :a }og r SZ:‘ gfugigizsaHréﬁzl Sl'cl))ze ﬁ(f\t‘t/&r?:%&é 'e:gﬂ?bﬁwﬁﬁﬁbr.l’ﬁ-lemi'ganic HiRbBvag FiakheESit) sant z

' . 2598 found,. :
MHz, DVBO dBfiCOs ?9.{'%“&"5%’.“% ‘%Pr?e%fﬁ)“}“"o% r—"‘ﬂ‘.“’%g’%f ﬁ‘%%%ﬁﬁ?‘ﬂ%b 5&@5’?2
(m 6H), 1.458; dhd6firedmith2ad KNnC, (80510 B m( #0) ad NaHEQR TL.2 shpweright. 3H) |

2.54 (br. 2 3,23 (it . 36 67
2.5 (00 g by oo g ond, Pl ks
(d, J=1.8 Hzipe did)dricd xuNpf@.. [the material was purified with flash-chromatography
(4- Pyridi n-fz ¥l RhB8E 4 kdla:d vty htrorl Po.82 £l6caa Y do16r Ry liqatit (45%). ) H baver i
o[ 2. 5] oct - II\%XF‘}GF' netF]a'none' ) N ~orI Cl Ife‘ N X RYRQRE(45%). aosplT
z, CDCLY: 5 0.93 (18, dd, /=8.0, 4.6 Hz), 1.17 (1H, t, J/=5.0 Hz), 1.26 (3H, 1, /<7.1 Hz),
1.40-1.46 (2H, m), 1.56 (1H, dd, /=8.0, 5.4 Hz), 1.69-1.74 (2H, m), 3.31-3.39 (1H, m), 3.46-
3.61 (35, m), 4.13 (2H, q, /=7.1 Hz), 5.13 (2, §), 7.30-7.36 (5H, m). 13C NMR (75 MHz,
CDCl): & 14.6, 19.9, 25.5, 28.5, 28.6, 36.4, 43.9,44.2,60.7,67.3,128.1,128.2, 128.7, 137.1,

155.5,172.3.

Method 2:
To hexanes washed 60% NaH (1.978 g, 49.45 mmol) was added solid trimethylsulfoxonium

jodide (11.24 g, 51.10 mmol) followed by careful addition of DMSO (40 mL). After 30 min
the fizzing stopped and a solution of 16B (5.00 g, 16.48 mmol) in 10 mL DMSO was added
and the reaction left to stir at RT over the weekend. The reaction was partitioned between
EtOAc/H,0 with a small amount of brine to aid partitioning of the layers. The aq. was
washed with EtOAc and the combined organics washed 5X H;0, 1X NaHCOs;, 1X NacCl,
dried over Na;SOs4, solvent removed under reduced pressure, and the oil placed under high
vacuum. The material was chromatographed on 70g silica with 20% EtOAc/Hexane. The
fractions were removed of solvent under reduced pressure and the material put under high
vacuum to give 3.186g 16C as a clear, semi pure, oil (61%). m/z (ES+) M+1=not observed;
HPLC £z=5.71 min., "H NMR (500 MHz, CDCls) & ppm 0.93 (dd, /=7.93, 4.88 Hz, 1H) 1.17
(t, J=4.88 Hz, 1H) 1.26 (t, J/=7.02 Hz, 3H) 1.44 (d, J=4.27 Hz, 2H) 1.56 (dd, J=7.93, 5.49 Hz,
1H) 1.72 (d, J=4.27 Hz, 2H) 3.36 (dd, /=7.32, 4.27 Hz, 1H) 3.45-3.62 (m, 3 H) 4.13 (q, =
6.71 Hz, 211) 5.13 (s, 2H) 7.27-7.39 (m, 5H).



LJ ~I NN O This exanple was prepared according to Exanple 8 using 8C
and commercially available 1- (4-pyridyl) piperazine. mz (ESt)
M1=385; HRlgGobeiad4d mn, HRVB (TOF ES+) mlz calc'd ferisRsiddRidr
[ MtH] +, 385.2598; found, 385.2598. 1H NWR (500 MHz, DMBO-d6) S ppm
0. 68 (dd10TB66USMN® Hz, 1H), 1.01 (t, J=4.9 Hz, 1H), 1.31-1.51 (m
6%%,4%.?2 (glo_lIS % éz % 2. g Hz, 2H), 1.685 (dd, J=7.6,5.2 Hz, 1H), 2.26
- m m 3. 18- 3 26 2
6.83 (d, JA6D76Aza-site]2.518 rﬂl atheg) j(gx; FD-V3 31-3.88 (m 100,
[ 4- (4- Met hoxy- phenyl ) - pi perazin- 1- yl]o[6 (tetrahydro-pyran-4-yl)-6-az
a-spiro[2.5]oct-I-yl]- nethanone WO 8/ 147314 PCT/ SE2008/ 050606
102756-1 USINS 62 O N\ N1 / o | o/ This exanpl e was prepared
according to Exanple 8 using 8C a ommercially available 1-
(4- met hoxyphenyl ) piperazine. nlz +) Mrl=414; HPLC to=11.14 m n;
1H NVR (500 MHz, DWVMSO-d6) b ppn10aﬁj,gjijJ=7.8, 3.5 Hz, 1H), 1.00

)

57>

(t, J43Hz | H, 1.31-1.51 (m °60 63 (br. s., 211), 1.85 (t,
J=6.4 Hz, 2.29-2.47 (m 31-1), 2 59 (m 2H), 2.87 (br. s.,

1H), 2.99 (

(o < A? ocatp § 1o B0 el i o Ay 2Nhon, 54
6. 89- 6. 94 ((20.022h1),, 2088 anmpl)e ThEreaction was left to stir at RT over night then was hea’ted to
(4-Oyel oh e%ﬁ%‘ﬂfg}f b Rdeépxus rén%vpmle%wwmﬁﬂ@mmp rmoéqz 1a5dras - | - v )

nmet hanone enz 4- oxopi peridi ne-1l-car % 0) -

| i washed 3X EtQAc and combmed orgamc layers washed 1X NaCl, dried over'Nazs 4, and
the solvent removed under reduced pressure to give 2.999g 16D as a clear gum (103%). m/z
(ES+) M+1 = 290; HPLC #z = 5.09 min., 'H NMR (500 MHz, CDCl3) & ppm 1.02 (dd,
J=7.63, 4.58 Hz, 1 H) 1.18 - 1,25 (m, 2 H) 1.45 (br. 5., 2 H) 1.58 (d, J/=5.49 Hz, 1 H) 1.76 (br.

s., 2 H) 2.09 (s, 0 H} 3.38 - 3,61 (m, 4 H) 5.14 (s, 2H) 7.28 - 7.40 (m, SH).

a-spiro[2.5]octane-6-carboxylic acid

16E. 1-(4-Cvclohexyl-piperazine-1-carbonyl)-6-

benzyl ester

Q

To 16D (2.99 g, 10.33 mmol) was added, DMF (40 mL), HBTU (3.92 g, 10.33 mmol),
DIPEA (5.41 mL, 31.00 mmol), and mixture stirred 5 min. To this was added commercially
available 1-cyclohexylpiperazine (1.913 g, 11.37 mmol) and the reaction stirred for 2 h. The
DMF was partially removed under reduced pressure and remaining material partitioned
between EtOAc/ NaHCO,. The organic layer was washed 3X NaHCQs, 1X NaCl, dried over
Na,S0,, removed of solvent and sticky solids put under high vacuum. The material
chromatographed on 120g silica with 2.5% MeOH/DCM. A heart cut in fractions was taken
and solvent removed under reduced pressure to give batch 1 of 2.14g of 16E as a pale white
solid. The impure lower fractions were removed of solvent under reduced pressure, 1.5g, and

chromatographed on 50g silica with 2.5% (TN NH:/MeOH)/DCM and the combined purified



A m xture of 4-piperidone nonohydrate hydrochloride (100 g, 0.651
nol ), benzyl chlorof"ormate (112 ni, 0.781 nol) and NaHCO3 (164 g,

1.95 nol) i disPyange (800 nl) and HZO (670 mL) was st igdredk2adsnbdbod or
48 h. H20 (1 L‘g was added and the m xture was extracted wth CH2Cl2

(I x I'L, 1@27%6-308/N8.) . The organic | ayer was washed with brine and
dried over MSO4. Upon evapor ation, 53 g 16A was obtained as a
colorless liquid (1009%9. 'H NVR (300 MHz, CDCl3): 5 2.43-2.48 (4H,
m, 3. 77- 3.f82ichsiwere mmovél d8olf@Hp gsbebatﬁh B 17078 96K, Slan offjwhite milidawtiel el v,

this mater f n,'
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et hoxycar pon e ene)lrl ;

in tol ﬁene (ﬁ%@ ﬁ?yﬁd@ @ét&ﬁ# 2%2 %?%ﬁ%&ﬁ}#tﬂ\%ﬂ% fin3 ™

Cﬁncent r at gghid, #19.9%,19600] B6d [dkt) @HYBLY (BLIE flrg)gcﬁow {, I3a]|3h7?:fddof¥lﬁi9&g1r8§ﬁhy
exanes 1V as a Col orl ess I qul

291% "H w&&m%@dcﬁﬁ a9, (3H, t, J=7.1 Hz), 230 (211,

t, J=4.5 Hz), 2.96 (2H, t, J=5.5 Hz), 3.57 (4H, dd, J=12.2, 6.5 Hz),

12 (7 S i) st s gt

23. 58 ol )intermedikes ¢fSigs patye, éheywmuﬂw& Y syeaTphe héhes (9. 43
mad 53 5|8_ gl %EQlolgbﬁreb-Qﬁ’@b'uﬁﬂg § lihehf @&hichfofH,0 with. I%TITAS(sﬁllvilﬁt aye was
added sol i act to warm
to RT and @@ﬁpNéﬁthﬁd/?r??ﬁ(sTW@‘tggo\fL‘ﬁF’ Q?%a?t?g W@dg&‘p(ﬁ?g%ﬁ? i'ng

mat eri al pliagRed. Une plrifthi@h way pefstnad ulihga PieserhdnbnGune,0l0ud3! 8yl 250 mm
triturated wth 1 hex and iyt

Cel i ter Thaokippriaadorane pemaudiond Spdiuk i g b pahEd: pldt bl

pl aced undaas hiketro obtainielenn wateral. nﬂglftacttous gcrveer@\’% sol et ypgergedignd; pur e

O P 0t o aats et esbtbnge tien ROAEANALO,. b Gughhe Bk nd, i 1.
J=5.27 Hz, des{)edz}@BiCQ tdrled]eysr ]E‘QS@E andz]q) 50 elg-yen(q!jed qug' r@zxcqqénresm to &Wi 5

(q, J=7. 172[;31?.1 dgnatgf?a@ 15 (s, 2H) 5.72 (s, 1H) 7.28-7.47 (m 5H).

16C. 6-Ben ethyl 6-azasnirol 2 5] octane-1, 6-di carboxylate 0

16F. (5-Aza-spiro[2.5]oct-1-yl)-(4-cyclohexyl-piperazin-1 -yl)-methanone

Q

To 16E (3.21 g, 7.30 mmol) in MeOH (25 mL) was added 5% Pd/C (0.311 g, 0.15 mmol),
and a balloon of hydrogen fixed atop the reaction. The reaction was stirred at RT for 2 h and
then filtered through Celite. The filtrate was removed of solvent under reduced pressure and
the material put under high vacuum to give 2.126g 16F as a white solid (95%). m/z (ES+)
M+1=306; HPLC =0.51 min, HRMS (TOF ES+ ES+) m/z cale’d for C1sH3N;0; [MHH]T,
306.2540; found, 306.2542. "H NMR (500 MHz, CDCls) & ppm 0.72 (dd, J=7.93, 4.27 Hz,
1H) 1.04-1.17 (m, 1H) 1.17-1.27 (m, 4H) 1.27-1.34 (m, 1H) 1,34 -1.42 (m, 1H) 1.51-1.59 (m,
2H) 1.€2 (br. 5., 4H) 1.76-1.90 (m, 4H) 2.23-2.33 (s, 1H) 2.45 (t, /~8.24 Hz, 1H) 2.49-2.61
(m, 2H) 2.62-2.70 (m, 1H) 2.74-2.84 (m, 2H) 2.84-2.98 (m, 26) 3.42-3.53 (m, 1H) 3.57-3.71
(m, 2H) 3.73-3.83 (m, 1H).



C N 0~0 WD 2008/ 147314 PCT/ SE2008/ 050606 102756-1 US/ NS 64 Met hod
1: Potassiumtert-butoxide (8.43 g, 75.1 rrrml) was added to a

sol ution o{yg gyl sul foxonium iodide (17.5 g, 79.5 paBénzoismsdadSO
(100 nL) in one portion. The reaction m xture was stirred at RT for
2 h. 16B1027364 Up/N8I4. 2 nmmol ) in DMSO (50 nL) was added to the
reaction mxture. The m xture was stiérred at RT overni ght and then
added slowy to sat. NH4CL at OC wth stirring. The m xture was
extracted with ether. The organic | ayer was washed with sat. NaHCO3
and concentyat redl . . \ ' ved in
Et QAc (100 lﬁﬁt%ﬁi d\'f&g é}rlinr?_@%r% Hz{e%%l dhs s%j%i S'g@& l‘fgg%ghaﬁﬁ&lzo) and
NaHCO3 (1.5 Q) overm ght. ThIS was f||t red through Celite and washed
with Et OAc. The organic | ayer was sﬁ‘\r with brine and dried over
Na2SO4. The material was purified{wlth - chr omat ogr aphy

(hexanes: EtOAc 5:1 to 4:1) to af d 10. g 16C as a colorless
liquid (75% . 'H NWR (300 MHz, 13): 8 0.93 (1H, dd, J=8.0, 4.6
Hz), 1.17 (1H, t, J=5.0 Hz), 1.2 3H, t,~J=7.1 Hz), 1.40-1.46 (2H,
m, 1.56 (1H, dd, J8.0, 5.4 Hz), 69-1.74 (2H, n), 3.31-3.39 (1H,

m, 3.46- 3.61 (3H, , 4.13 (2H J=7.1 Hz 5.13 (2H, :
7.30-7.36 (BHOEFF00 me3e:3hmwmop) 7@s ?ﬁdﬁdqb CiEf3ma)and %rphe&ywemgdgh@e %925*[50 33
i2555 2?72 I%Iﬁ&?\}fbl‘ld aflé tl%re'ﬁ;ﬂerzstlrr@cpfo? 30 Aif, sddiuhZdacdroxybaBhydridd@8mg, 0.3637. 1,

t hod 2: hexa washed, 60% 1.97
i) wae ARSI, ARG FOCT TR R e s e e 1m0
mol ) fol | onvedadty ardlalieahibituressdtted 20amin 0Thel2yBayef 14@3 rerhgved Afdtl-‘éaO/@t)Nn‘iﬂn t he

DVEO was adhiig  BRrepne Ry ahPipfl s 4By thEaklhyoat Rl pgitic ] Ty

The reacti dayem&mdpaerNaiSQamhrelb esmoredundeprainesd ppesyuig, €4 matesiaut wdpo unt

of brine tq.al b I %1@51 1 WaSng WHRIEM taM t h
Et OAc and th ‘gmﬁg{%e%b%ph %I ﬁat&ﬁlgﬁlagg@ﬁ&m li% ] z%\la CCI? X. Nad ,

dried over IN&%X 3@@%@01\4@%\‘/19’@1%%%&‘660 §H?%°d]ﬁ§ﬁtt?nf he

oi | placed &H?@':%o@d%?sol%ﬁﬁﬂuéﬁedﬂm fméu&raha{hem&nﬂlﬂﬁmﬁaérm@haﬁﬂmd on
70g silica wth 20% Et OAc/ Hexane. The fra§%| ons

sol vent undee magHceg dissolied ffrhet hexpnes. foelefdR Bre2d) g S° IJ C%ﬁm[g?ln% put
vacuum to ginig %h&&@gmsﬁ«: over sigla kv 85 i Cpn Bhitiolid (6%5 i (1Y) ( ES+)

Wm0t obseied: o BC {78, gt ror ish k5.4 8000 Hies R Fhus oo

410.3166; found, 410.3169; ‘HNMR(300 MHz, CDCL) & ppm 0.72 (dd, J=7.80, 4.43 Hz, 1
£) 1.01-1.34 (m, 611) 1.44 (m, 2E) 1.55-1.75 (m, 5 1) 1.75-1.92 (m, 4H) 2.19-2.33 (m, 1 H)
2.35-2.73 (m, 9H) 2.75-2.92 (m, 2H) 3,38-3.54 (m, 1H) 3.64 (br. 5., 2H) 3.70-3.89 (m, 1H)
7.15-7.34 (m, 5H).

Alternate purification: compounds prepared in this fashion were also purified by reverse
phase chromatography on a 30mm X 100mm, 5 p Gemini C18 column at pH 10 [NH4HCO;]
with ACN/H,O as the mobile phase. Solvent flow was 50ml/min, and the gradient runs from
510 95% ACN over 10 or 20 min, Fractions were collected by MS detection and were
removed of solvent using a Genevac Series II rotary evaporator. The resulting solids were

redissoived in ACN/H,O and lyophilized to give the purified material.

Example 17



(t, J=4.88 Hz, 1H) 1.26 (t, J=7.02 Hz, 3H) 1.44 (d, J=4.27 Hz, 2H)
1.56 (dd, J=7.93, 5.49 Hz, 1 H 1.72 (d, J=4.27 Hz, 2H) 3.36 (dd,
J=7.32, 4. ﬁ)z)ﬂﬁ'ﬁsmm 3.45-3.62 (m 3 H 4.13 (q, J= 6.¢drdtBoosdbsos
5.13 (s é? 7.39 (m 5H). WD 2008/147314 PCTI SE2008/ 050606
102756- 1 10858S UBANS 16D. 6- Aza-snirof 2 5l oct ane-1. 6-di carboxvlic acid
6- benzvl ester 0 OH CNO~O I \ To 1€ (3.19 g, 10.04 mmol) in MeOH
(50 nm.) was added H20O (5 nlL) and IN NaOH (20.08 niL, 20.08 mmol). The
reacti on was | gfCyclohexsd-piperadin-RT1)ge-phienethydiotaza-spin[2\4dst- hgBirethatane, r ef | ux
for 2 h. The MeOH was renoved and N HCl added. The ag. |ayer
was washed 3X Et OAc and combi ned 6rgani c | ayers washed | X Nad ,

dried over Na2SO4, and the solvent, ge ved under reduced pressure to
give 2.999g 16D as a clear gum (10 @.“ (ES+) M#1l = 290; HPLC tR
= 5.09 mn., "HNW (500 Mz, CDC[3)] S p .02 (dd, J=7.63,4.58 Hz,
1 H 1.18 - 1.25 (m 2 H 1.45 (br»’s., 2 1.58 (d, J=5.49 Hz, 111)
1.76 (br. s., 2 H 2.09 (s, OH £&.38-3.61 (m 4 H 5. 14 (a, 2H
7.28 - 7.40 (m 5H). 16E. 1 (4

Cycl ohexyl - ni ner azi ne- I - car bonvf

acid benzvl ester 0 6 j N~ N Un" \. To 16D (2.99 g, 10.33
mmol ) was added, D@ﬁote(ﬁéjeﬁlﬁfl?tes WW?%‘"@? 06“"‘%‘”%%‘“ YISEY- Oy PEA (5. 41
nm., 31.00 nguol 79 m@,mci 9rﬁ|mtlwﬁ s§atated @flo DdiNidal embatidnitirssonscRergec bistdments

and the ?'e'a%w%%%gl Sipprt 3 CRRBRRERb BTEAGLS uih B fpblvnd onli™!)
under redu@&dZﬁoﬁmﬂﬂmmmmndDﬂémammnmgﬂmuté@@amh@aﬁﬂﬁﬂﬁﬁmémmwbetmeen.
Et OAc/ NaHCLR, .l Eﬂ@) etl}l}%ﬂﬁe) Vgﬁ%ré@@i&n 26, 3% DR Brhe Ma&@a dr i ed

over Na2SOF vent “and sticky solids put under
vacuum Th @nmpepnveﬁs fel@fwctﬂfﬁ@lb‘@f erdereerivesd PEowe Y plaged upds figh V??%lm "

MeOH/ DCM ? \%%@ g GiHL Cdl‘[ﬂ)Oﬁl{d%gE Wﬁ@soﬁ@-ﬁw%? k&R (TEHER+$ M- e 0; r}mm&@d

\l;l\gfjte re "edu 0.55 IIFIJI{I eI-?RSMué ?TCEFOESg I) %?z cal%:[d%'or C25H39N302 é\/[-l-q{]ptll&?l%6 afsun% éﬁg 3?55
'H NMR (500 MHz, DMSO-ds) & ppm 0.65 (dd, /=7.93,3.66 Hz, 1 H) 0.98 (1, J=4.27 Hz,
1H) 1.01-1.12 (m, 1H) 1,12-1.25 (m, 4H) 1.31-1.40 (m, 1H) 1.40-1.51 (m, 3H) 1.56 (d,
J=12.21 Hz, 1H) 1.73 (br. s., 4H) 1.76-1.82 (m, 1H) 2.20-2.31 (m, 2H) 2.31-2.38 (m, 1H)
2.39-2.55 (m, 8H) 2.58 (br. 5., 1H) 2.72 (t, J=7.63 Hz, 2H) 3.57 (m, 3H) 7.14-7.23 (m, 3H)
7.25 (m, 2H): Analytical Chiral SFC analysis of final target >99%ee, =739 min, on 4.6 x
250mm ChiralPak AD-H, 5 micron column, 2,37 mL/min, 20:80 (isopropanol containing

0.5% dimethylethylamine): supercritical CO», UV-DAD and MS detection.

aza- snirof2 5] oct ane- 6- car boxylic

Example 18
(4-Cyclohexyl-piperazin-1-yl)-(6-phenethyl-6-aza-spiro[2.5]oct-1 -yl)-methanone,

enantiomer 2

e

Note: * designates single enantiomer of unknown stereochemistry.



solid. The inpure |ower fractions were renoved of sol vent under
reduced pressure, 1.5g, and chromatographed on 50g silica with 2.5%
(7N NH3/ Me@id 0bd\haad t he conbi ned purified WO 2008/ 14 733¥SE2008/050606
PCT/ SE2008/ 050606 102756-1 US/NS 66 fractions were renoved of

sol vent t1827%9p¥ &) ch 2 of 1.07g 16E as an off-white solid, which

was conbi ned with batch 1 (3.21g, 71%6% nmlz (ES+) M+1=440; HPLC
tR=1.93 min, Il NWR (500 MHz, CDC13) S ppm0.77 (dd, J=7.63, 4.58
Hz, 1 H) 1.T-eharggmenyas Folaged in agoordagoe with-theshiga) separatiqmdeseripedsin Exggpple |
J=7.93, 5.49 a!fg-m'ea§h|l\s des@fBed ﬁrthvlt‘e%ﬁnﬁ@ 2oz mg At cofap 3@ﬁ2ﬁa§ﬁofaﬁﬂ as?dWhite 2. 47

dd, J=17.70, 10 43,. 5. 49
I(—|z, 114) 3.59 (3Z%hd"/z (jfﬁfi%‘}’w‘é)ﬂ@ Hﬁ%‘h‘%ﬁ‘&’aﬁﬁ%&‘ éﬂgﬂ’( ﬂ”‘ el 1y
3.60 (br. SonC,3HNS, Bi+H{1tid10.3166; Bdnd, 408870;7H NNRH508 MHE, VBISO24) S pon36

v el PSRRI Sl Shathialh L AT 198 e oo,

they were puriif4ogeh, By) keveéd, 9& ffﬁh&ﬁ@HHBHEl 6fm(darir INGY Herdll) 1. T2 8o BYi es

1100 P P Ot HoT t
anaegcﬁ 4 iﬂstbngﬂ)? #é&ﬁa@%% eﬂ%s (ta 111922%@ §68m 81-1-) 2°96 ) ((nsﬁk)ven
50 % B to t272 #7H63 sz@)m‘is 3rpfclp ) 1423 (%3W525¢g¢3;%ga zh@, ng o

Phenonmenex /J:ddp@rcal Eliral SESG arialysi ogﬁglﬁf% t 3004661 T, 36 b Iméh, bl N8 D§Unen Of 40
nm./mn and co ectlgg at 220 non

f the f t
t aken to otfthipiRakefRAh 5mieras solynm, %ﬁ%@gﬁ%tzpéﬁés‘\%ﬁpﬂm B IOgimVSSOI vent

under reduCsdeth %thﬁ@ saplcriio COaLev-DaD JpaMsi deiectivad bet ween

Et CAc/ NaHCO3. The organic | ayer was washed 1X Nad, dried over
Na2SO4, and the sol vent renpved under reduced pressure to give
purified material s. 16F f 6 Aza srExampR19

%O%_EI (\?fI '2'1(3“'3‘%8 f‘?apgr"gg[k/?éf g%ydn{)fa%gaﬂg%g%d lgx) Pd/ C (8 §1l1J

g, 0.15 mmol), and a balloon of hy en flxed atop the reaction.
The reaction was stirred at RT fo then filtered through
Celite. The filtrate was renoved under reduced pressure
and the material put under high uum |ve 2.126g 16F as a white

solid (95% . mz (ESt+) Mt1=306; LCt =0.51 min, HRVS (TOF ESt+ ES+)
mz calc'd for C, 8113, N302 [I\/H—I] 306. 2540; found, 306. 2542. " H NWR
(500 MHz, CDC13) S ppm 0.72 (dd, .93, 4.27 Hz, 1H) 1.04-1.17 (m

1H 1.17-1.8¢ e&ﬁhplél s prepfd %cc%i‘hu{g% E;gahbplellﬁ 3éng ljﬁFdagd (oRmekdllybviithbld . 59
(m cyclohexanone. m/z (TOF ES+) M+1=388; HPLC #=0.43 min, HRMS (TOF ES+) m/z
calc’d for CoaH4N;O [M+H]', 388.3322; found, 388.3329; "H NMR (300 MHz, CDCls) 5
ppm 0.69 (dd, J=7.80, 4.43 Hz, 1 H) 1.00-1.32 (m, 11H) 1.42 (d, J=14.75 Hz, 2H) 1.51-1.72
(m, SH) 1.80 (d, /=9.27 Hz, 8 H) 2.20-2.38 (m, 2H) 2.39-2.73 (m, 8H) 3.39-3.54 (m, 1I1)
3.63 (br. s., 2H) 3.74 (d, /=2.53 Hz, 11I).
Example 20
(4—Cycloh¢xyl-piperazin—l—yl)-[6-(1-methyl—piperidin—4-y1)-6—aza—spiro[2.5]oct-1-yl]—

methanone



2H) 1.62 (br. s., 4H 1.76-1.90 (m 4H) 2.23-2.33 (Tn; JH) 2.45 (t,
J=8.24 Hz, 111) 2.49-2.61 (m 211) 2.62-2.70 (m 11-1) 2.74-2.84 (m
214) 2. 84;/%09% Sg%p,s gH) 3.42-3.53 (m 1H) 3.57-3.71 (m pciRr2008/03068s 83
(m 1H). 2 % 117314 PCT/ SE2008/ 050606 102756-1 US/ NS 67 16G
(4- Cvcl ohexasb-1pispes azi n-1-vl ) - (6- phenet hvl - 6-aza-spiro[ 2
5loct-1-yll-nmethanone eNO N To 16F (190 ng, 0.33 mmol) was added DCE
(2 mL) and 2-phenyl acet al dehyde (37 pL, 0.33 nmmol) and after the
reaction stirred for 30 min, sodiumijtriacetoxyborohydride (76 ny,
0.36 mmol) was added. After stirgngway RT over night, the reaction
was quenched wi'th 1.5 nL IN Na d\the m.xture stirred 20 mn. The
ag. layer was renoved and Et 20 sat.) Nad gded to the organic |ayer
and stirred 5 nin. The aq. |layer Was rempved and the organic |ayer
dried over Na2SO4, sol vent rermvgélg.mder reduced pressure, and

mat eri al put under high vacuum over night. Material was purified
on 12g silica gel eluting with DCM t o 10% (7N NH3/ NI eOH) / DCM over 11
mn at 30 nl/m T ' [ ) fEactd d 1of
ol vent uncF it SERL ARCBINE) HaBblo 1 A 47 3nq WRELATANRELIO

vacuum  THemefaxlgpdrigin-drens. avzdSOF ¥&0 Yinl-Hek HREC 417842 min BRYP (TR ESH
freezer, ang, theq ROCLASNGOMN-ALL, 03 810, Butld, 4033655 'H NPIR (SCMHRCHIT) Over

night to give 85 16G as a_wh i 9 S+ =410;
TPLC ¢ R o oS (il 10t B, Fp2f Ry ey 0 R Hp i
O e i R g RO

: : . 80, .01-1. m : m

1.55-1. 75 (irﬁ73(§r-sﬁ02193‘;’785%7§1§:1(@ 4H) 2.19-2.33 (m 11-1) 2.35-2.73
(m 9H) 2.75-2.92 (m 2H) 3.38-3.5&xample2l) 3.64 (br. s., 2H)
3.70-3.89 (m ]7|4_Dc chhe:Ji _z o in( D-(G-150pr lt-(%z'a- l%p Bét—fll- tPReonc
conpounds preparea—l Were al so pur|¥| ed gy reverse
phase chromat ography on a 30mm X 10 5 p Gemni C18 colum at pH
10 [ NHAHCO3] with ACN H20 as the b@ phase. Sol vent flow was

50m /mn, -and the gradient runs f 5% ACN over 10 or 20 mn.
Fractions were collected by M5 détecti onm were renoved of sol vent
using a CGenevac Series |l rot aryﬁ&aporator. The resulting solids

were redissolved in ACNH20 and’l yophilized to give the purified
mat eri al . Exayanhigpld wasifepafda 8échritig 1elEREHIeIb 2008506 Gonmer@allygailible)S/ NS

2-propanone. m/z (TOF ES+) M+1=348; HPLC 1=0.16 min, HRMS (TOF ES+) m/z calc’d
for Cy H37N20 [M+H]", 348.3009; found, 348.3010; "H NMR (300 MHz, CDCl;) 3 ppm 0.69
(dd, J=7.59, 4.22 Hz, 1H) 1.05 (d, J=6.74 Hz, 6H) 1.10-1.30 (m, 6H) 1.31-1.50 (m, 2H) 1.50-
175 (m, SH) 1.75-1.90 (m, 4H) 2.20-2.33 (m, 1H) 2.33-2.67 (m, 7H) 2.67-2.83 (m, 1H) 3.38-
3.54 (m, 1H) 3.63 (br. s., 2H) 3.70-3.87 (m, 1H).

Example 22
(6-Cyclobutyl-6-aza-spiro[2.5]oct-1-y1)- [4-(tetrahydro-pyran-4-yl)-piperazin-1-y1]-

methanone



68

(4- Cycl ohexyl - pi perazi n-1-yl ) - (6-phenet hyl - 6-aza-spiro[2.5]oct-1-yl)-
met hanone, woenesmarnager | 6' NLDN Note: * desi gnates si NglESE20@RSIC06TES
of unknown stereochem stry. 16G (79 ng, 0.19 nunol) was separated
into indil0?7d6AIUS@ant i oners on a Berger Instruments MiltiGaml|
Supercritical Fluid Chromatography Ingirunment using the foll ow ng
conditions: 2% x 250 mm Chiral Pak AD-H, 5 m cron colunmm, 50.0

nL/ mn, 203 exampdpvespamatd at‘@@Tﬁtnanﬁ?ﬁﬁ@P’G 1698 4Bt h{etehyde-avmmiy)-
supercriti gﬁdem&mwmww%?&e Jakd actBRins SO kRfomBRAMI, VLI SlobRimRNEed Of

6. 1mm. 11 117 ESROHLRS iﬁi%?q@%ﬂlﬁ%é%ﬁ% cotpu el (g2 e

410; HPLC t7R3, 4.68 155 1H} N24 (RMB8K OFHES)-1.47 (i, CH) L501.80m, SE5 HEDNSO2

[ MkH ", 410. 3 f 0 ppm
065 (dd.  Jm R er i aibek gy e MEsd b dufl%s (LP“HZ%’@&%
(m 1H) 1. B238.525m( 1) 3a4)(brls. 2D 3.72Q.8¢ fm, 11Hip- 03(d4{?}=31055iz 3H) 1.56
(d, J=12.21 Hz, 1H) 1.73 (br. s., 4H) 1.76-1.82 (m 1H 2.20-2.31
(m 2H) 231238(m 1H 2.39-2.55 (m 8H) 2.58 (br. s., 1H) 2.72
(t, J=7.63 Hz, 2H) 3.57 (m 3H) 7. Example33(m 34 7.25 (m 2H):
Anal ytical Oni r o pSh.ARAkYRIES 166 iialydakgebiaeanes)) hdiwdo9 i n,
on 4.6 x 250mm Chiral Pak AD-H, 5 mcron colum, 2.37 nmb/mn, 20:80

(1 sopropanol containing 0.5% dinet thyI am ne) supercritical CQ2,
UV- DAD and MsS detection. Exanple

(4- Cycl ohexyl - plperazm 1-yl)-(6fp n -§-aza-spiro [2.5 ]Joct-|
-yl )-nmet hanone,” enantiomer 2 LN« Note: desi gnates single

enanti omer of unknown stereochem s{ry, WO 2008/ 147314
PCT/ SE2008/ 050606 102756-1 US/ NS 6 Th| S enantiomer was isolated in
accordance with the chiral separation described in Exanple 17 and

treated as mh%&%m Nedlasfpddpate adcording TxamplR 96 B4irg 16F tahdEconmmepuiuliy dvailalse

| at ed It 56
mm, HRVS. W%gg? i SG iPradb nl it PRSI migh
f ound 410 f&lﬂzﬁisﬂ\'&ﬁ [MVR]'( SB30M:Lquni)BEE 106 HS‘]T@@OOM%CP@H) 3 PP @)@
3 66 Hz, 1
1 52- 209078 Myt E0a ch i ydia Jo B ol sEe nblo fpRRed
1 60 Hz, 1Ha, AH)7231 9370 (ms 8H) M4-1|)3 55 (m, 3H) 3. 60 (br, s., 2H) 3. 66- 3 80 (m, IH) 7.19-7.39
(m, 5H).
Example 24
{6-(Tetrahydro-pyran-4-yl)-6-aza-spiro[2.5]oct-1 -y1]-[4-(tetrahydro-pyran-4-yl)-piperazin-1-

yl]-methanone

This example was prepared according to Example 16 using 16D, 1-(tetrahydro-pyran-4-yl)-
piperazine, which was prepared according to Zaragoza, et. al. J. Med. Chem. 2004, 47, 2833-
2838 and 8D, and commerciaily available tetrahydro-pyran-4-one. m/z (ES+) M+1=392;
HPLC £=0.19 min; 'H NMR (500 MHz, CDCJ;) & ppm 0.72 (dd, /~7.63, 4.58 Hz, 1H) 1.25
(t, /=4.88 Hz, 1H) 1.30-1.40 (m, 1H) 1.41-1.50 (m, 1H) 1.51-1.69 (m, 7H) 1,70-1.85 (m, 4H)



1.77-1.81 (m 1H 2.21-2.31 (m 2H) 2.31-2.38 (m 1H) 2.39-2.56 (m
81-1) 2.56-2.63 (m 1H) 2.72 (t, J=7.63 Hz, 2H) 3.53-3.66 (m 3H)
7.14-7.23 2007425 (d, J=7.32 Hz, 2 H); Analyti Ca|P@Bﬂ2§d3ﬂ)§E&
anal ysis of final target >99%e, tR=9.09 mn, on 4.6 x

Chi r al Pako®sdHusAaNsi cron col umm, 2.37 nli/mn, 20:80 (i sopr opanol
contai ning 0.5% dinethylethylam ne): 73uper cri tical CO2, UV-DAD and
M5 detection. Exanple 19 (6-Cycl ohexyl -6-aza- Spiro[2.5]oct-
1-yl)-(~4 mczl 8sha;<;d}})pi3para=znﬁe Wz, ¢iT) 3.4563. 57(mp i) 3.@Nb1Vs. NED 3TRi3B3 (m,
exanpl e wasl ﬁd%l@ﬁ&% tho Exanple 16 using 16F and

conmer ci aII abl cyc anone. mz (TOF ESt+) Mt1=388; HPLC
tR=0.43 m n HRI\/IS (TOF ES+) n12 cdixampledr C24HAIN3O [ M+H] +,

388. 3322; ‘f‘ﬁgﬁd‘?’ fgﬁ@(y%ag,gqg-azy ZN(\A% £1399_yikidc yc%ay"l-{g &@@%%&%@éd

J=7. 80, 4. 43 T1H) 1.42 (d, Ji4.75 Fz,

1.51-1.72 (m 5H) 1.80 (d, J=9.27 813) 220238(m 2H)
2.39-2.73 (m 8H) 3.39-3.54 (m 1 @ s., 2H 3.74 (d,
J=2.53 Hz, 1H). Exanple 20 (4-cydl ohex era2| n-
I-yI)-[6-(1-rrethyI-piperidin-4-y vb6- aza- rof2.5 Jpct- | -yl]-

met hanone WO 2008/ 147314 PCT/ SE2Q08/ 050606 102756-1 US/NS 70 O N
Thi s exanpl e was prepared accordiong to Exanple 16 using 16F and
comercially available 1-nethyl pijperidin-4-one. nfz (TOF ES+)
M+1=402; HPLC t R=0.12 min, HRMS ( ESt+) mz calc'd for C24H42NAO

[ MiH] ', 403. 3431; found, 403.3436; NVR (300 MHz, CDC13) S ppm 0.69

g-dgo ‘; (7)08 154’::(5}1?‘;71&_'%213 ézuf_ﬂire& ac%grd(ng to BxampR 36 thing lmn(ﬂ-coﬁih'leicla‘lig a(dilabl® H)

J-11. 38 Fo HbuprimassE itk Gy e ol At

1H). Exarfphé‘ niédlcale’d for C27H41N302 [M+H]", 440.3272; found, 440.3275; 'H NMR (500 MHz,

i 4- Cycl ohex razin

5100t -1 -yl )ﬁ’%(ﬁﬁﬁ%@ﬁ@osé(dé’ )7 4353 ESRPLAPRYE . SR 3Pas RES POA1.11 (m, 15)
1.12-1.25 (m, 4H) 1.27-1.36 (m, 1H) 1.37-1.48 (m, 3H) 1.56 (d, /=11.60 Hz, 1H) 1.67-1.80
(m, SH) 2.18-2.29 (m, 211) 2.29-2.41 (m, 2H) 2.42-2.55 (m, 7H, under DMSO) 2.55-2.63 (m,

1H) 3.50-3.65 (m, SH) 4.46 (s, 2H) 7.23-7.39 (m, 5H).

Example 26
(4-Cyclobutyl-piperazin-1-yI)-(6-cyclohexyl-6-aza-spiro[2.5] oct-1-yl)-methanone, single

enantiomer

benzyl ester. single enantiomer.



ON N This exanple was prepared according to Exanple 16 using 16F and
comercial ly aVaiIabIe 2- propanone. mz (TOF ES+) M1=348; HPLC

tR=0.16 m ? 14OF ES+) mz calc'd for C21H37N30O [ pdnBE2008/050606
348. 3009; foun 348 3010; 1H NWMR (300 MHz, CDC13) S ppm 0.69 (dd,
J=7.59, 40@36-|HZJS/N.S'|) 1.05 (d,,---6.74 Hz, 6H) 1.10-1.30 (m 6H)

1.31-1.50 (m 2H) 1.50- 1.75 (m 5H) b375-1.90 (m 4H) 2.20-2.33 (m
1H) 2.33-2.67 (m 7H) 2.67-2.83 (m 1H) 3.38- 3.54 (m IH) 3.63 (br.
s., 2H 3.70-3.87 (m 1H). Exanple 2
(6-Cycl obut yl - 6- aza- spi ro[ 2. 5] oct ¢y
perazin-l-yl]- methanone O N 6
102756-1 US/NS 71 This exanple prepared according to Exanple 16
using 16D, 1-(tetrahydro-pyran-4-yh) - piperazine which was prepared
according to 8D, and conmercially aJai | abl e cycl obutanone. niz (ES+)
M-1=362; HPLC t0=0.19 min; 'H NWR (50 , CDC13) 6 ppm0.71 (dd, J=
7.63, 4.58 Hz, 111) 1.24 (t, J=4.88 Z1H) 1.27-1.47 (m 2H)
1.50-1.80 (m 9H) Jaxr&@*kes@g‘%ateim le2dintibm8riof AniABwh pre@iBmiRn08- 2. 27 (m

2 0 Cor qutast bt i ooy pr el it B T

23 (6-B e nMﬁzyﬁcs&Z, &rh&:&lhﬁa@f)rﬁpdﬁed]ﬁ'om 16D and 8D in accordance with the process used in

oct-1-yl)- é '1§E @1 RLDEl d%erJas h;}rﬁxs'aem qglgwd&lgamnwsonal N

Thi s exanpl usin
conner0|alHymamhmmgmmeLhwéhmamd@hvd@wﬂﬁ%Ed@MQFME%%$YNWEW§@HEMHﬁEC

t R=0. 40 in,
396. 3000, 1AL bt 21 R rk EE A58 AL 1S ‘%c%cﬂ‘f%‘“‘%f@w’ﬁ 5> Cad,

J=7.80, 4. 4Nepy contpiping 05 t?h@mgllylf(tmla@w sypercritigal £6) Afas 7o

(m 6H 1. 73ndveddr so[v@ﬁt uﬂcll#} reaue@ Rsshf@ afidPlacdiindd: Mdhrdeuin 16 give 829mg3. 60

(br.s.., 2 |_961&3% Sw:mte solid 4nlﬁ:) S+% ?Aﬂ-ﬁ% HPLC £=1.86 min; '"H NMR (500 MHz,
CDCls) & ppm 0.78 (dd, J/=7.93, 4.27 Hz, 1H) 1.22-1.37 (m, 211) 1.38-1.47 (m, 1H) 1.52-1.65
(m, 3H) 1.65-1.79 (m, 2H) 1.81-1,93 (m, 2H) 1.99-2.09 (m, 2H) 2.11-2.27 (m, 2H) 2.31-2.48
(m, 2H) 2.73 (dq, /=7.93, 7.73 Hz, 1H) 3.26-3.34 (m, 1H) 3.34-3.42 (m, 1H) 3.50 (br. 5., 1H)
3.62 (br, s., 3H) 3.67-3.85 (m, 2H) 5.14 (s, 2H) 7.28-7.38 (m, 5H); Analytical Chiral SFC
analysis of final target >99%ee, £x=3.70 min, on 4.6 x 250mm ChiralPak AD-H, 5 micron
column, 2.37 mL/min, 35:65 (MeOH containing 0.5% dimethylethylamine): supercritical

CO,, UV-DAD and MS detection.

gsk 4- (tetrahydro-pyran-4-yl) -
0 314 PCT/ SE2008/ 050606

26B. (4-Cyclobutyl-piperazin-1-v])-(6-cyclohexyl-6-aza-spirof2.5]oct-1 -yl}-methanone,

single enantiomer

To 26A (250 mg, 0.61 mmol) was added MeOH (3 mL), cyclohexanone (0.252 mL, 243
mmol), Pd/C (12.93 mg, 0.01 mmol), and a balloon filled with H; (excess) fixed atop the

reaction. After stirring over night the reaction was filtered, solvent removed, and



(m 5H). Example 24
[ 6- (Tetrahydro-pyran-4-yl)-6-aza-spiro[2.5]oct-l-yl]-[4-(tetrahydro-p
yran-4-yl ) w fagazdie- 1 - yl]-nmethanone 611 NV N 6 Thi spExcusmissosies
prepared according to Exanple 16 using 16D,
1- (tetralgzsod pstdh- 4- yl ) - pi perazi ne, which was prepared according
to Zaragoza, et. al. J. Med. Chem 2004, 47, 2833- 2838 and 8D, and
commercially avail abl e tetrahydro-pyran-4-one. mlz (ES+) M1=392;
HPLC t R=0. tBromatographefMRI(e50a NEM to SHATS NH5MsPRVDCFR A bedrt cut in fractions
' -7 63, 4. 58 and bl Jiv@Prembbed ul .
1.41-1.50 (m mtf%anl. b sdiye 69 g%ﬁd 7ﬁ)4“?.§°7eg'-ﬁf§838“]550 (Tﬂnﬁlﬁ%lﬁklﬁ%pg%%dsenﬁnm
PCT/ SE200S/hibeesm 59t quspuight (agpived Zyme 26B ag@ whitg splid (5% oz (BSAIMAIFT
ia):li. gg F?gﬁﬁpﬁé@ﬁga%éﬁmmwoom, HOK). & pm 0.60H1d, 3=7743, 3.588z, (1)

: =10. 99, 3. : : np,
6 (2 BoneyH By SepriID) g oo B It e 12 1R S8R 2B per a

zi n-1-yl) - netibawoge, 14 22412037 n, 3Hi2$S7exa fp) ) Ra&3-250 @paihd.5a oo, ding to

2 (bensyi oA e d ARy des e i 5 ety AR on Bpamiipa gl |
HRVS (Tq: C andlysig/of figa taeget>99bce,@2 P14 ENB G2 4.p MEFmm ChugdPg 2524, § ound,
G40 SE0S1 iR MO S BB 52 ighrply 3,50
T ey e 50t Sadgdi 11 (o0 5

.67-1. . 18- 2. m a 72. m .42-2.55 (m
;H’Z 3?gdgg ?Xgo Zbl?t%;-éééfgq%@gl?ﬁ)-(éc]j(él%hcxﬂ? -£z§~31)611%[2(.ﬁ})ct~§m)-nﬁléth4agon ,S sing 314)
(4- Cycl obutyl - pi perazin-I-yl)-(6-cyabkmahexyl| - 6- aza-spiro[ 2. 5] oct-I-yl)
-met hanone, single enantioner ON

Note: * designates single enantiomer of unknown stereochemistry.

27A. 1-(4-Cyclobutyl-piperazine-1-carbonyl)-6-aza-spiro[ 2.5 Joctane-6-carboxylic acid

benzyl ester, single enantiomer,

27A was collected as part of the SFC separations for 26A and was subsequently
chrometographed on 40g silica eluting DCM to 7.5% MeOH/DCM. The purified product
was removed of solvent under reduced pressure to give 436mg 27A as a white solid (41%).
m/z (ES+) M+1=412; HPLC #2=1.83 min; 'H NMR (500 MHz, CDCl;) 3 ppm 0.78 (dd, J=
7.63, 4.58 Hz, 1H) 1.23-1.36 (m, 2H) 1.37-1.47 (m, 1H) 1.51-1.66 (m, 3H) 1.67-1.79 (m, 2H)
1.81-1.93 (m, 2H) 1.98-2.09 (m, 2H) 2.12-2.26 (m, 2H) 2.31-2.48 (m, 2H) 2.72 (qd, J=7.83,



a Note: * designates single enantioner of unknown stereochem stry.

26A. 1 (4 Cyclobutyl -oiperazine-|-carbonvl|-6-aza-spiro[2

51 oct ane- 6yepdoporayiihC acid benzyl ester, single enantigfBsE200800s0606

2008/ 147314 PCI/ SE2008/ 050606 102756-1 US/NS 73 . ~b olk 1-0 Note:

* desi gnavesediusgie enanti omer of unknown stereochem stry. Racenm c

1- (4-cycl obut yl - pi perazi ne-1-carbonyl )756- aza-spi r o[ 2. 5] oct ane- 6- car bo

xylic acid benzyl ester, which was prepared from 16D and 8D in

accor dance M3ti, llﬁl)é’a e ode(es 1342 (mpt E)3ai0i (brgs. 116E 3.67 K. sndHe3.p 5P 84
1.566 sty ' Bedoger

( 9) W Vo, Separal ﬁ??.ﬂésﬁ.zﬁe p]grsl o HPeLEG b QRL S () gt 5996

| nst runment I ca

Flurd Chromat ogr a
| nst r unent e&sinﬁ@ﬁ‘%ln@, orf4ef X ChipsHgk ADJh: migren gol ‘ngﬁil%fﬂl?aﬁslﬁék

AD-H 5 1 GRRBECEhARg 0.3% dndihyidhylamifd: sGfreri(idd O, AANDADRDMSO. 5%
di met hyl et h%/'l amne): supercritical CO2, UW-220 nm 26A was renoved

of sol vent 95&efR r educed pressure and pI aced under high vacuumto

give 429ny 26A as a white solid (40%. n12 (ES+) M+1= 412 HPLC
' S 18 -

165179(mglekﬂnt1&m§1193(m 2H) 199209(m 2H) 211227(m
2H) 2.31-2.48 (m 2H) 2.73 (dq, J7.893, 7.73 Hz, 1H) 3.26-3.34 (m
1H) 3.34-3.42 (m 1H) 3.50 (br. s._,- 3.62 (br. s., 3H 3.67-3.85
(m 2H) 5.14 (s, 2H) 7.28-7.38 (mX5H); Analytical Chiral SFC
anal ysis of final target >99%e, 3. , on 4.6 x 250mm

.37 nL/mn, 35:65 (MeOH contai ning
jcal CO2, UV-DAD and Ms

Chiral Pak AD-H, 5 micron colum,
0. 5% di net hyl et hyl am ne): supercrj
detection. 26B. (4 Cvcl obutvl
ui oerazin-1-yl)-(6-cycl ohexvl - 6-aza-soiro[2 51oct-I|-vl)-nethanone,
si ngl e enant7BGAE prepirkd g Mescribed fMZ&BIﬁnQEAa@Qmmgqialﬁra@eﬁlahlpm) Was

?rgfjeg. g/ﬁmm?é'%?her{t%&?ae J%wggﬁql% 1‘51%@‘5%%% exces f | xe %1t2h23
reaction. Afpher6ogtid,UeT.60) 458 He, 15) §i08-111AEmEREL ¢-6A0 (S il PR éﬁ%&ﬂ 2H)
sol vent renpyefy, anthyy 1.98-2.09 (m, 211) 2.16-2.23 (m, 1H) 2.24-2.37 (m, 3H) 2.37-2.43 (m,

1H) 2.43-2.50 (1, 1H) 2.51-2.61 (m, 2H) 2.63-2.78 (m, 2H) 3.47-3.57 (m, 1H) 3.64 (br. 5., 2

H) 3.71-3.81 (m, 1H); Analytical Chiral SFC analysis of final target >99%ee, £=6.41 min,

on 4.6 X 250mm ChiralPak AD-H, 5 micron column, 2.37 mL/min, 15:85 (MeOH containing

0.5% dimethylethylamine): supercritical CO2, UV-DAD and MS detection.

Example 28
(4-Isopropy1-piperazin—1-yl)-[6—(tetrahydro-pyran—4-yl)-6-aza-spiro [2.5]oct-1-yl]-methanone,

single enantiomer

" N/\I ) |
=

(&)

Note: * designates single enantiomer of unknown stereochemistry.



WO 2008/ 147314 PCT/ SE2008/ 050606 102756-1 US/ NS 74 chr omat ogr aphed
on 40g silica DCMto 5% (7N NH3/ MeOH)/DCM A heart cut in fractions
was taken @Q)dzof)é?ﬁn @l vent renoved under reduced pressurgeT/dE¥08/050606
mat eri al was placed under high vacuum 50C over night to give 121ng
26B as a1etista ssak$d (55% . nmlz (ES+) M+l= 360; HPLC tRR=0.25 min; 1H
NVR (500 MHz, CDC13) 8 ppm 0.69 (dd, Jws7.63, 4.58 Hz, 1H 1.02-1.15
(m 1H 1.16-1.30 (m 5H) 1.31-1.46 (m 2H) 1.50-1.94 (m 12H)

1. 99-2. 08 (ThisZbimpdind Sadpref@dR:d @enordidg)to Bxaduple26 35ing 1AD, Sidme2ci@l-aRailpBle (m
1H) 2.43-2..50 . AH). 2, [, - 9. Pr=3. 56
(m 1H) 3. 6‘"2?1’{‘%%‘1’%1@,“""2iiﬁ)%s“g’.(’g‘&"?ﬁ%%‘% o "Aﬁ”?{?@? i(nf:gélﬂ%is foahl%r SFC
anal ysi s of35; HRIIC ek [fenins: GOMMR (SQ0MBzZ, PGl ﬁPPIBH-"ﬁ.(dd’%ﬁ'fﬁdrﬁ%Hz' 1H)

Chi ral Pak Aty e 7118 Q1) 199 a8, 88 2z31 HyA221 1 (ml DErBH41C VG, CEINE.54-Ni Ng

. 5% di net hyl et hy| : 8
Sef e%? | gﬁt iég%;p I@alzrgﬂ?le.’)!) (o, PSSt Bl 5 8% 770 B3 AN AT 60 11z, 2

(4- Cycl obutp)l3.48L30881 (@7 11 3163Y(bn) 5.(2B1) GYICI38M €xyIIE) 6-027dd; 501 LRPDT Flegl); | -yl )

- nmet hanone, , sjngl e, . tionmer. A  Note:. * desi i

enant i omer %Flmgﬁlﬁmﬁigg?g?ag’&%ﬁgf%l}%’i“’f%??%%’i% TE39, 67 4350 fim

1- (4- Cycl olatiglPalpApe, dmicrer tohwmr, BANyLImi6-1488 (M¢H efn@idiegdbt’ane- 6- car bo
xylic acid ,.b r I HASE was col | ected as
part of thedlgé%ﬁ%fgéagn?geﬁi%%%third%%&?ﬂg?d vvag Mgl:&tggcgt?lg'ent |y

chr omat ogr aphed on 40g silica eluting DCMto 7.5% McOH DCM The

purified product was renoved of sotpfie29nder reduced pressure to

gi ve 436ng 27A as a white solid (41% @ ES+), =412: HPLC
tR=1.83 m n(4-18qﬂrqm0Fpile%el-WL6-@§é3¥§5°'@aﬁpﬁéﬁb‘.g' ‘5%5%%3915‘9}1"6?!{3“2?%8
Hz, 1H) 1.23-1.36 (m 2H) 1.37-1. 4dglé éhantioler 1. 51-1. 66 (m 3H)
1.67-1.79 (m 2H 1.81-1.93 (m 2H) 41.98-2.09 (m 2H) 2.12-2.26 (m
2H) 2.31-2.48 (m 211) 2.72 (qd, J=7i83,. WO 2008/ 147314

PCT/ SE2008/ 050606 102756-1 US/ N ”f%p Hz, 1H) 3.25-3.34 (m 1H)
3.34-3.42 (m IH) 3.50 (br. s., 3.l62/'1(\tr/. s., 3H 3.67-3.84 (m
2H) 5.14 (s, 2H) 7.28-7.39 (m 5HY); JAnal ytiical Chiral SFC anal ysis of
final target >99% cc, tR=5.35 m'frq‘,jon 4.6 x 250mm Chiral Pak AD-H, 5

m cron colum, 2.37 nL/mn, 35:6

Q

Note: * designates single enantiomer of unknown stereochemistry.
This compound was prepared according to Example 27 using the remaining enantiomer
isolated from Example 28, and commercially available tetrahydro-pyran-4-one. m/z (ES+)
M+1=350; HPLC #=0.17 min.; 'H NMR (500 MHz, CDCls) 8 ppm 0.71 (dd, /=7.63, 4.58
Hz, 1H) 1.04 (d, J=6.71 Hz, 6H) 1.24 (t, /~4.88 Hz, 1) 1.33-1.40 (m, 1H) 1.41-1.48 (m,
1H) 1.55-1.67 (m, 4H) 1.67-1.79 (m, 3H) 2.36-2.63 (m, 8H) 2.65-2.75 (m, 2H) 3.37 (t, J=
11,60 Hiz, 2H) 3.46-3.56 (m, 1H) 3.63 (br. s., 2H) 3.71-3.81 (m, 1H) 4.02 (dd, J=11.29, 3.97
Hz, 2H); Analytical Chiral SFC analysis of final target >99%ee, & = 6.95 min, on 4.6 X
250mm ChiralPak AD-H, 5 micron column, 2.37 mL/min, 15:85 (MeOH containing 0.5%
dimethylethylamine): supercritical CO,, UV-DAD and MS detection.

Example 30
(4-Cyclobutyl-pipcrazin-1-yl)-[6—(tetrahydro-thi0pyran—3-yl)-6—aza—spiro[2.5 loct-1-y1]-

methanone



(MeOR cont ai ni ng 0. 5% di met hyl et hyl am ne): supereritical CO2, UV-DAD
and M5 detection. 27B.

4- Cycl obut WlgRbParazi n-1- vl |- (6-cvcl ohexvl - 6- aza- sni r o 1gcHi06ds/k0606
-vl | -met hanone. single enanriomer b 27B was prepared as descri bed
for 26B usrtmg128AN&Nd comrercially avail able cycl ohexanone. niz
(ES+) Mr1=360; ‘HPLC tR=0.32 min.; 'H NWR (500 MHz, CDCI3) S ppmO0.69
(dd, J=7.63, 4.58 Hz, 1H) 1.03-1.15 (m 1H) 1.16-1.30 (m 5H)
1.32-1.47 (m 2H 1.51-1.94 (m 12 1.98-2.09 (m 2H) 2.16-2.23 (m
1H) 2.24-2.37 (m 3H) 2.37-2.43 ( 2.43-2.50 (m 111) 2.51-2.61
(m 2H) 2.63-2.78 (m 2H) 3.47-3 3% (h_iH) 3.64 (br. s., 2 H)
3.71-3.81 (m 1H); Analytical Chiral SFC apal ysis of final target
>99% e, tR=6.41 min, on 4.6 x 258mm Chiral Pak AD-H, 5 m cron col um,
2.37 mL/mn, 15:85 (MeCOH cont ai ni 0. 5% di et hyl et hyl am ne):
supercritical CO2, UV-DAD and MSldetection. Exanple 28 (4-1s op
ropyl - pi perazin- | -yl)- [6- (tetra ydro pyran- 4- yI) 6 aza-sp iro [2 5
] o ct- | -30h] 17Bbélamens AP & ll st

desi gnat es si ngl e enanti oner of unknowﬂ stereochenlstry WO

2008/ 147314 PCT/ SE2008/ 050606 102756- /NS 76 This conmpound was
prepared according to Exanple 26 u D comercially avail able 1-
i sopropyl pi perazi ne, and conmerci a Fabl e

t etrahydro- pyran-4-one. mz (ES+) 350, HPLC tR=0.17 min.; "H

NVR (500 MHz, CDC13) S ppm 0.71 (dd)] J=7.93, 4.27 Hz, IH) 1.04
(d"/=6.71 Hz, 6 H) 1.24 (t, J=4.88% 1 H 1.32-1.41 (m 1H)
1.41-1.49 (m 1H) 1.54- 1.67 (m 4H) -1.79 (m 311) 2.35-2.63 (m
8H) 2.65-2.77 (m 2H 3.37 (t, J 11.60 2 H) 3.46-3.56 (m I|H)
3.63 (br. s., 2H) 3.71-3.81 (m 1H) 4.02%(dd, .1=1 1.29, 3.97 Hz,

2H);  Anal yti ﬁjﬂllg 05% { 43% : a(ﬁD IifdM’ {51'06 m@, § whs Ad@dd ’ItFﬁr(QﬁhL? Qﬁ%ﬁﬁxmﬁgaFﬁT 11

mn, on 4.6 m cron co

15: 85 ( MeCOHotBmntha syt rs%veéiwrﬁ‘iﬂc RSP FAT e ?B‘d’eﬁ?f%rgﬁ’u‘%“é}}‘mcoz
UV- DAD and @5 glehiRGliwalparfiodbiicBreé@EIOAC/NaHCO; and the organic layer washed 2x

NaHCOQs, 2X NaCl, dried over Na;SO4, and the solvent removed under reduced pressure to
give a yellow gum. This was dissolved in 20 mL DCM, filtered through a 0.45 um filter, and
the filtrate was removed of solvent under reduced pressure and put under high vacuum to
give 3.305g 30A as a yellow gum. A second crop of material was obtained by adding solid
K,COs to the aq. layer and extracting with DCM 5X. The combined organic layers were
dried over Na;SOs and the solvent removed under reduced pressure and material put under
high vacuum to give 1.944g 30A as a clear gum (103%). m/z (ES+) M+1=358; HPLC #=
423 min.;'H NMR (500 MEHz, CDCl;) § ppm 0.80 (dd, /=7.63,4.58 Hz,1 H) 1.31 (¢, J=4.58
Hz,2 H) 1.38-1.48 (m,1 H) 1.52-1.69 (m,3 H) 2.41 (br. s,,1 H) 2.76-2.92 (m,3 H) 2.95 (br.
s.,1H) 3.25-3.33 (m,1H) 3.33-3.42 (m,1¥) 3.51-3.81 (m,6 H) 5.14 (5,2 H) 7.28-7.40 (m,5H).



(4-1sopropyl - pi perazi n-|
-yl)-[6-(tetrahydro-pyran-4-yl)-6-aza-spiro[2.5]oct-I-yl]-nethanone,
single enapig @Rls7s | 7 NN O Note: * designates singp€rarasiosuer
of unknown stereochem stry. This conmpound was prepared according to
Exanpl e 202436ilAHMNhe renmai ni ng enantioner isolated from Exanpl e 28,
and commercially available tetrahydro-pyran-4-one. mz (ESt)
M+1=350; HPLC tRR=0.17 min.; 1H NWR (500 MHz, CDC13) 5 ppm 0.71 (dd,
J=7.63, 4.58 Hz, 1H) 1. 04’ (d J=6.71 Hz, GFD 1.24 (t J=4.88 Hz, 1H)
1.33-1.40 (gg : :

3H) 2.36-2 - . L :

3.46- 3. 56 (bamzylldder 3. 63 (br s., 2H) 3.71-3.81 (m 1FD 4.02 (dd,
J=11.29, 3.97 FE 2H) Anal ytical Cpiral SFC analysis of final
target >99%e, 6.95 nmin, on 4.6lx._250mm Chiral Pak AD-H, 5

m cron col um, 2 37 mL/ mn, 15:85 VN@QEEkontalnlng 0. 5%

di net hyl et hyl amine): supercritical TO2"U{-\DAD and M5 detecti on.
Exanpl e 30 (4-Cycl obutyl -pip erazry-1- yI) [ 6- (tetrahydro-thiopyran-3
-yl)-6-aza-spiro [2.5 ] o ct-1-yl#~ nmethanone WO 2008/ 147314

PCT/ SE2008/ 050606 102756-1 US/ NS 77 ON V N 6 30A

1- (Pinerazine-I|-carbonyl')-6-aza-snirlol 2 5| octane-6-carboxylic acid
benzyl ester 0 KNNN o~ To 1D (6.50 g, 14.21 mmol) in DCM (100
m.) was addediARR3( H0. 20 mmol)Af# edded DCEN($0nmgL)and BTlobfitaoné (1,035 md, BdiSvent

o TV S SR ke By e i

for 2 h. The o artirtione e organic
| ayer washeanuglyxwas added and the reaction stirred over night. The reaction was quenched with 20

1N NaOH followed by 3 mL 50% NaOH and was stirred for 1 h. Et;O (50 mL) was added
and the aq. layer removed. The organic layer was washed 1X NaHCOs, 1X NaCl and set

aside. The combined aq. layers were washed 2X DCM and the combined organics dried over
Na,80,, solvent removed under reduced pressure, and the yellow gum put under high
vacuum. The gum was dissolved into Et;O (25 mL) by heating and the material left to sit at
RT. After 4 h at RT the supernate was decanted off and solids washed with a small amount
of Et,O. The supernate was removed of solvent and put under high vacuum to give 1.2g
crude material. The isolated solids were also put under high vacuum. The crude material
was chromatographed on 20g silica eluting with EtOAc until the impurities were removed.
The product was eluted by washing with 10% MeOH/EtOAc followed by 15%
MeOH/EtOAc. The combined purified fractions were mixed with the solids from the Et,O
step and the solvent removed under reduced pressure. The material was put under high
vacuum over night to give 3.29g 30B as a pale yellow gum (87%). m/z (ES+) M+1=412;
HPLC #=1.78 min.; '"H NMR (500 MHz, CDCl;) § ppm 0.78 (dd, /=7.93, 4.88 Hz, 1H) 1.28
-1.37 (m, 2H) 1.37-1.47 (m, 1H) 1.52-1.67 (m, 3H) 1.67-1.78 (m, 2H) 1.82-1.93 (m, 2H) 2.00
-2.09 (m, 2H) 2,13-2.25 (m, 2H) 2.32-2.39 (m, 1H) 2.39-2.47 (m, 1H) 2.68-2.78 (m, 1H) 3.26
-3.34 (m, 1H) 3.35-3.42 (m, 1H) 3.50 (br. 5., 1H) 3.62 (br. 5., 3H) 3.68-3.85 (m, 2H) 5.14 (s,
2H) 7.28-7.39 (m, 5H).



NaHCO3, 2X NaCl, dried over Na2SO4, and the sol vent renoved under
reduced pressure to give a yellow gum This was dissolved in 20 nL
DCM filt egwihobdmaosigh a 0.45 umfilter, and the filtr agersasosiossmoy ed
of solvent under reduced pressure and put under high vacuumto give
3. 3059 30M7a6-1379%% | ow gum A second crop of naterial was obtained by
adding solid K2C03 to the aq. layer &Bd extracting with DCM 5X. The
conbi ned organl C Iayers wer e dr| ed over Na2804 and t he sol vent

: 2 A" DAY L g neiapsene hji gh vacuumto
: rrlz (ES+) M+1=358; HPLC t R=
p 080(dd J=7.63, 4.58 Hz, 1
.48N 152169(m3|—|)241

4.23 min.; 1H NVR (500 MHz, CDC13)
H 1.31 (t, J=4.58 Hz,2 H) 1.38-
(br. s.,1 H 2.76-2.92 (m3 H) 2 @ 3.25-3.33 (m1
3.33-3.42 (m1H) 3.51-3.81 (m6 514( H 7.28-7.40 (m511). WO
2009/ 147314 PCT/ SE2008/ 050606 102756-1 US/ NS 78 30B.

1- (4- Cvcl obmat30B (fdnn 2 cambimna-bhtcleay (5.08 1y, 1258 mand-isMe@B (3. 181.)orss adied Bd/€Ear bo

115 35 BRI P o i B
m xture wago siriovareight Therpatelyshrtasstigicd Afftselvers emmoxsiivee ﬁ%?ﬁid@@ss(uzes s g,
11.54  mmo 'th\é‘@o‘hd?ﬂﬂ%@er%l’gﬁ vEéﬁﬁmrt@é&Gés %%HM 5 ae&lute\g&fd (91!%)h btz (EBE) Mt

reaction vvas% 20 ﬁ_}n&; {ga

and was st ilFPEdHPEE fRfoﬁszbZICI)%(W}VI%Q %@cﬁeﬁi’moa%? q er

r errgvedThTh@; %g@nﬁq 8R aulemm@s 1A skend) 1 X5 NaRIGERLH) 1 X2 NSE  m At 1561

asi de e cqonbi a t co

or gani cs dridmg 18%%ﬁ§&%%1£@%@t(%4?§22@4ﬁ@3£§6 ﬂi@ssure
and the yel3.40mgiHn 2p10t2.A8n(ehelil) Bi78 bquiny &594 Mz, TEHE. 7@M4MSZPB|2§§@L9\7@LJ nt o
Et 20 (25 nlL) i &l | t t fitgy 4
h at RT the_lg‘B%el?ﬁg’tlelg\%alg o el i TR B U 15 3isp 00 Wl 5.7 Bk (A1)
anount of Et20. The supernate was renoved of solvent and put under

hi gh vacuu$ éo ive 1. 2 rude material. The isolated solids were

al so put und r%ﬁi@@&%&’%e crude material was chromat ographed
on 20g silica eluting wwth EtOAc untilgthe inpurities were renoved.
The product was el uted by washing wth|10% McOH Et OAc foll owed by 15%
McOH Et OAc. The conbined purified frgctrpons were m xed with the
solids fromthe Et20 step and the sgl vefit renoved under reduced
pressure. The material was put under high

To a -78°C cooled solution of oxalyl chloride (4.07 mL, 46.53 mmol) in DCM (100 mL) was
slowly added via syringe DMSO (6.60 mL, 93.06 mmol) in 20 mL. DCM. This solution
stirred cold for 15 min and a solution of commercially available tetrahydro-2H-thiopyran-3-ol
(5.00 g, 42.30 mmol) in 5 mL DCM was added. The reaction became cloudy and was stirred
cold for 15 min. To this mixture was added TEA (29.5 mL, 211.51 mmol) and reaction
allowed to warm to RT. After 1 h, the reaction was poured onto a 600 mL filter funnel
containing silica gel and eluted with DCM. The semi pure product was removed of solvent
under reduced pressure and the resulting material chromatographed on 120g silica gel
column, eluting with DCM. The purified fractions were combined and removed of solvent
under reduced pressure. The material was placed under high vacuum 1 h to give 2.21 1g 30D
as a yellow oil (45%). "H NMR (500 MHz, CDCls) 8 ppm 2.39-2.50 (m, 4H) 2.79 (¢, 2H)
3.21 (s, 2H); *C NMR (126 MHz, CDCl;) & ppm 28.62, 33.46, 38.71, 41.91, 203.87.



vacuum over night to give 3.29g 30B as a pale yellow gum (87% . mlz
(ESt) M+1=412; HPLC tR=1.78 mn.; 'H NWR (500 MHz, CDC13) S ppm0.78
(dd, J=7.9%k0o%o$f74a, 1H) 1.28 -1.37 (in, 2H) 1.37-1.4cxs82008/d50606
1.52-1.67 (m 3H) 1,67-1.78 (m 2H) 1.82-1.93 (m 2H) 2.00 -2.09 (m
2H) 2. 131226 1(UHNRH) 2.32-2.39 (m 1H) 2.39-2.47 (m 1H) 2.68-2.78
(m 1H) 3.26 -3.34 (m 1H) 3.35-3.428%m 1H) 3.50 (br. s., 1H) 3.62
(br. s., 3H 3.68-3.85 (m ZI—? 5.14 (s, 2H) 7.28-7.39 (m_ 511).
2008/ 14731 A0PCH-Cy 9)-p paeis] -y (ramhyirg fhjongard v)-gau-spigl2 Alogl- Lally o( 2
S5loct - | - vl | zdahngnsc! obut vl - ni nerazin-1-vll-methanone ON N Yv\ To 30S
(from 2 conbined batches) (5.18 g, 12.59 nmmol) in MeOH (50 nli) was
added Pd/C 5% (0.536 g, 0.25 mml) Jand a balloon filled with
hydrogen fixed atop and the reacty ﬁ\q to stir over night. The
catal yst was filtered off, solve

e%der reduced pressure,
and white solid put under high yvacuumto e 3.416g 30C as a white
solid (98%. mz (ES+) M+ 1=278; N] PLC t0=0.32 min.; 1H NWR (500 Mz,

CDA 3) S ppm 0.72 (dd, J=7.63, 4 Hz, 1H) 1.25 (t, J=4.88 Hz, 1H
1.27-1.34 (m IH 1.35-1.42 (m 11.52-1.65 (m 3H 1.65- 1.81 (m
3H) 1.82-1.95 (m 2H) 1.99-2.09 (M 211) 2.14-2.22 (m 1H) 2.22-2.31
(m 1H) 2. 32-302.(340 thd)0.7 knimol)Zvad Bddad 3B (126 thi)1.08 maBIX DUE 1(1.000=D), 88 Hz,

o oy 3. Ay et heckgbonigios (P9 e 580 TRl hici it 6 )
Dih Ihy dr 3- t hic@pytighn - The@taetidd was lﬁnenahyd with RS Qoof & ag ofag romomedo fThe seanyd

i .0 n i i
ayr i nge. DVEET EamRe BEig R e dd ot e S HRromBlo i, A S| 2
stirred colX1§0mm,$5 Geoini &g ceusmitipH; 18 ANBH s hvvdy ACNHY auhamplils) e

tetrahydr o-gkkt SLI0RY A& Dt/ aiQharadictt R8s 05 Jo 95% ACKIbveP@MniNAS
added. The reaction becane cloudy and, was stl%irq%g%Ycol df 15 mn.

To this m Xresienspysse colerid by MR deirgtion apg wers jeqo; Ot USHE 2 EBEET on
al | oned t 0 $4BEST {oRirhvapotére Thd refultidzR6lids @@ kdd@solvidsn AONIRA, adt 0 a 600

pur e pr odudioREd e AEAPRM B 8 B arpe OFRndre PR fetMir s R dine

resul ting rmihgIRMbE (TOF BSW tragrakhherCihs NGV H] | 374,262 found BTAAF74; 'H

el uting wi Q3o NS DRASO-E 8 ek 811285 9118168 r20MBoRY, AT BaTRMpd Of
1.25-1.33 (m, 1H) 1.34-1.47 (m, 4H) 1.55-1.68 (m, 3H) 1.71-1.85 (m, 4H) 1.89-1.99 (m, 2H)
2.03-2.15 (m, 2H) 2.15-2.27 (m, 2H) 2.28-2.46 (1, 4H) 2.51-2.64 (m, 6H) 2.65-2.75 (m, 1H)
3.30-3.40 (m, 1H) 3.49-3.67 (m, 3H).

Example 31
(4-Cyclobutyl—piperazin—1-yl)-(6-cyc!ohexyl—6—aza-spiro[2.5]0ct—l—yl)-methanone

5%
Q

This example was prepared according to Example 30 using 30C and commercially available
cyclohexanone. m/z (ES+) M+1=360; HPLC #=0.36 min.; 'H NMR (500 MHz, DMSO-de) &
ppm 0.62 (dd, J=7.63, 3.97 Hz, 1H) 0.96 (t, J~4.58 Hz, 1H) 1.05 (d, J=8.54 Hz, 1H) 1.11-
1.25 (m, 4H) 1.26-1.35 (m, 1H) 1.35-1.47 (m, 3H) 1.50-1.85 (m, 10H) 1.89-2.00 (m, 2H)




under reducedpressure. The material was placed under high vacuum 1 h
to give 2.21 g 30D as a yellowoil (45%. IH NWR (500 MHz, CDCl 3) S
ppm 2. 39- 2welyobsnazshla) 2. 79 (t, 2H) 3.21 (s, 2H); 13C NaRv§iaes/dshdng
CDC13) 5 ppm 28.62, 33.46, 38.71, 41.91, 203.87. WD 2008/ 147314

PCT/ SE2008?1960806NS 102756-1 US/ NS 80 30E.

(4-Cvcl obut vl -ni nerazin-1-vll-16-(tetr&hvdro-thionvran-3-vll-6-aza-sp
irol2.5loct-1-vll- methanone O NN Yv )s To 30C (200 , 0.72 mmol)
was added 0121026, ) 2. 14-23 (madil) 2-296585 (011 3IE-H3.36 (EndH) 3 @st T3y(ms Jd um

triacet oxyoioimgdld f8) { A2P64h, 33). 08 mmol ). The reaction was left to
stir at RT over %j:’glﬁ)t Theﬂrgweac)ti on was gquenched with NaHCO3 and the

ag, was renoved. The organic IayerlE ledZnpved of sol vent and was
purified by reuersRbRRIGERERIORICAGaYY-p9an3-yBOare-spira DEJom1-y50.

Gem ni C18 colum at pH 10 [Nl-lLHCOB% with ACNV H20 as the nobile
phase. Sol vent flow was 50ni/nmin, afG tHe® gradient runs from5 to 95%
ACN over 10 mn. Fractions were colfected by MS detection and were
renoved of solvent using a Ceneva i~¢s JI rotary evaporator. The
resulting solids were redi ssol ve 20, and |yophilized to
272mg 30E as a white solid (74%. z (T S+) Mr1=378; HPLC t R=0. 15
mn, ARVMS (TOF ES+) mz calc'd forfy"C21H35N30S [ MtH] +, 378. 2574,

found, 378.2574; 1H NWMR (500 ; O d6) S ppm 0.62 (dd, J=7.93,
3.66 Hz, 1H) 0.96 (t, J= 4.27 Hz| 1 1.25-1.33 (in, 1H 1.34-1.47
(m 4H) 1.55-1.68 (m 3H) 1.71-1.85 (m 4H 1.89-1.99 (m 2H)

2.03-2. 15 (This cRithplwisprahad adcmdingh) ERnPR-30 ndfz 306 and Hydo-Hiran3-6ve, (m

o) o8 2ot R rbphe S iy ol M Uk oo

oct- | -yl) -Grenhtassn®(10) 16N-1992¥ud in UpS. Phiers Nexhii91364. wers ( ) & 1=

accor di ng tQ, B & BlniSintits PR B »HORIRI T G| N,y AHiab|382.2802;
found, 362.2794; "H NMR (500 MHz, DMSO-ds) & ppm 0.62 (dd, J=7.93, 3.66 Hz, 1H) 0.96
(t, J=4.58 Hz, 1H) 1.24-1.33 (m, 1H) 1.34-1,53 (m, 5H) 1.55-1.69 (m, 3H) 1.70-1.83 (m, 3H)
1.84-1,90 (m, 1H) 1.91-2.01 (m, 2H) 2.01-2.13 (m, 1H) 2.14-2.28 (m, 2H) 2.29-2.41 (m, 3H)
2.40-2.47 (m, 1H) 2.55 (br. 5., 2H) 2.65-2.78 (m, 1H) 3.09-3.21 (m, 2H) 3.29-3.40 (m, 1H)
3.47-3.64 (m, 3H) 3.71 (d, /~11.60 Hz, 1H) 3.78-3.89 (m, 1H).

Example 33
(4-Cyclobutyl-piperazin-1-yI)-[6-(tetrahydro-furan-3-yl)-6-aza-spiro{2.5]oct- 1-yl]-methanone

This example was prepared according to Example 30 using 30C and commercially available
dihydrofuran-3(2H)-one. m/z (TOF ES+) M+1 = 348; HPLC #g = 0.11 min, HRMS (TOF
ES+) m/z cale’d for CoHl33NsO, [M+H]', 348.2646; found, 348.2644; 'H NMR (500 MHz,
DMSO-ds) 5 ppm 0.64 (dd, /=7.32, 3.66 Hz, 1H) 0.97 (t, J=4.58 Hz, 1H) 1.27-1.38 (m, 1H)
1.38-1.52 (m, 3H) 1.57-1.74 (m, 3H) 1.74-1.85 (m, 3H) 1.91-2.01 (m, 3H) 2.04-2.12 (m, 1H)



cycl ohexanone. mz (ES+) Mr1=360; HPLC tR=0.36 min.; 1H NWR (500 MHz,
DMSO-d6) S ppm 0.62 (dd, J=7.63, 3.97 Hz, 1H) 0.96 (t, J=4.58 Hz,
1H) 1.05 (¢ho sbaghabsaHz, 1H) 1.11- 1.25 (m 4H) 1. 26- 1. 3pcfsa2oderdseces
1.35-1.47 (m 3H) 1.50-1.85 (m 10H) 1.89-2.00 (m 2H) WD 2008/147314
PCT/ SE200820608ANS 102756-1 US/NS 81 2.01-2.10 (m 1H) 2.14-2.28 (m
3H) 2.29-2.46 (m 3H) 2.51-2.56 (m 2Hp 2.65-2.75 (m 111) 3.29-3.38
(m 1H) 3.51-3.64 (m 3H). Exanple 32 (4-Cyclobutyl-p ip erazin- |

- yIt %1 [ 6-( t%jk%éa\iwmr ﬂi){)’ly?rﬁe(hn 8, 3H) 22848 fra- P 2166-2[72 (18, TH) 8.8¢£2.92m, N)] -

met hanone 0.

Exanpl e 30 3ugl n99 (3 ?)gn%&dﬁgﬁ%%}(pyr aﬁ] (%@?g\)éﬁﬁ%ﬁ& ﬁaggfsg{r g%agrBCeHZ
accordi ng t%¥)the procedures described by Brown, H C., et al. J. Og.
Chem 1985; 50(10), 1577-1582 and igxabipR34Patent No. 4,410,354, 'z

Ny e —y%)—i%—ﬁamrgwnb_f%%ﬁfﬁgﬁ«%r{%éh Shh "

DVMSO-d6) S ppm 0. 62 (dd, J=7.93, 3. futhidope 1H) 0.96 (t, J=4.58 Hz,
1H) 1.24-1.33 (m 1H) 1.34-1.53 (m H)155169(m 3H) 1.70-1.83

(m 3H 1.84-1.90 (m 111) 1.91-2. 2.01-2.13 (m 1H
2.14-2.28 (m 2H) 2.29-2.41 (m 3 247(m 1H) 2.55 (br. s.,
2H) 2.65-2.78 (m 1H) 3.09-3.21 ( -3.40 (m 1H) 3.47-3.64

(m 3H) 3.71 (d, J=11.60 Hz, 1H)378389(m 1H). Example 33

(4- Cycl obutyl - pi perazin-1- yI) [ 6- (t trahydro furan-3-yl)-6-aza-spiro|
2.5]oct-1-yl]-nmethanone 0 Nt V "60 Thi s exanpl e was prepared
according to Exanple 30 using 30C comTerci ally avail abl e

di hydrofuran-3(2H)-one. mz (TOF ES+) M+l 348; HPLC tR = 0. m n,
FIRMS (TOF To 30C (100 mg, 0.36 mmol) was added 4-(2- chloroethyl)morphohne hydrochlonde (73 8

mg, 0.40 mmol), THF (1.0 mL) and lastly TEA (0.126 mL, 0.90 mmol). The reaction left to
stir at RT for 1 h then at 50°C for 2 h after which TBAI (13.32 mg, 0.04 mmol) was added
and the reaction heated at 50°C over night. To this mixture was added DMF (1 mL) and the
reaction heated to 100°C in the microwave for 15 min. The reaction was cooled to RT and
the resulting crystals were removed by filtration and the filtrate removed of solvent under
reduced pressure and put under high vacuum. The filtrate was purified by reverse phase
chromatography on a 30mm X 100mm, 50 Gemini C18 column at pH 10 [NHHCOs] with
ACN/H,0 as the mobile phase. Solvent flow was 50ml/min, and the gradient runs from 5 to
95% ACN over 10 min. Fractions were collected by MS detection and removed of solvent
using a Genevac Series I rotary evaporator. The resulting solids were redissolved in
ACN/H;O, and lyophilized to give 9.2 mg of title compound as a white solid (6.5%). m/z
(TOF ES+) M+1=391; HPLC #=0.11 min, HRMS (TOF ES+) m/z calc’d for Cz2H3sN:02 [M
+H]*, 391.3068; found, 391.3066; 'H NMR (500 MHz, DMSO-ds) § ppm 0.63 (dd, J=7.93,
3.66 Hz, 1H) 0.96 (t, J=4.58 Hz, 1H) 1.27-1.36 (m, 1H) 1.37-1.49 (m, 3H) 1.57-1.68 (m, 2H)
1.72-1.85 (m, 3H) 1,90-2.01 (m, 2H) 2.03-2.12 (m, 1H) 2.15-2.28 (m, 3H) 2.30-2.45 (m, 10
H) 2.65-2.75 (m, 1H) 3.22-3.39 (m, 4H, under water peak) 3.49-3.57 (m, 4H) 3.58-3.64 (m, 2
H).

Example 35



ES+) mlz calc'd for C20H33N3O2 [ MtH| 4, 348. 2646; found, 348.2644; 'H
NVR (500 MHz, DMBO-d6) S ppm 0.64 (dd, J=7.32, 3.66 Hz, 1H) 0.97 (t,
J=4.58 Hz, whdoshad5121. 38 (m 1H) 1.38-1.52 (m 3H) 1. 5pensr2bos(059608H)
1.74-1.85 (m 3H) 1.91-2.01 (m 3H) 2.04-2.12 (m 1H) WD 2008/147314
PCT/ SE200820808688NS 102756-1 US/NS 82 2.12-2.30 (m 3H) 2.36 (br. s.,
3H) 2.42-2.48 (in, 111) 2.65-2.74 (m 8H) 2.82-2.92 (m IH)
330339(m1|—|)340347(mIH)349357(m7H)357367(m
3H 3.75 (t, J(é'ﬁyglghq;qzl—p]pezqzén -1~ ]r_t)(-@myp@nggl -6-aza-spiro[2.5]oct-1-yl)-methanone

(4- Cycl obutyl - pi perazin-1-yl)-[6-(2<¢norpholin-4-yl-ethyl)-6-aza-spiro

[2.5]oct-1-yl]- nethanone A~no”™N o 30C (100 ng, 0.36 nmol) was
added 4-(2-chl oroet hyl ) nor phol i ne K{ ide (73.8 ng, 0.40
mmol ), THE (1.0 nm.) and lastly T 0.90 nunol). The

reaction left to stir at RT for hthen 50C for 2 h after which
TBAI (13.32 ng, 0.04 mvol ) was agded and the reaction heated at 50C
over night. To this m xture was &added DMF (1 nlL) and the reaction
heated to 100C in the microwave fdr 15 min. The reacti on was cool ed
to RT and 1t @F{(a® é( g, 'oBgmﬁfonSxtaaﬁcsiemeﬁmm@mﬁneﬂydmchmﬁda(mm mgrD.¥nd t he

filtrat t d .
h : gh r \6/1 ag u lrJ erﬁ‘mnis\!/lﬁ i @ ga u 4 %@ ng y ’glfeifge{cﬁ%ngvgag et awgt:%d

chr omat ogr aphyo°arbath o3&mighX Tb(mfrmcuan was@ddrdiit0431 Ha€loingd e ozgenip l4yax0
[ NHAHCOB] ‘é\‘n%ﬁetd ﬁ%!d*z v@a?hetdag ER?J@J LB éﬂ@&ﬁlnedﬁﬁ%ﬁl‘ﬁﬁ%}/ﬁ&%ﬂ% cW@lsNazSO4

50/ m n, runs Trom over
Fractions veadthe @innemmedb»pdwda@ﬂ eressusn Thivgatprishieegyrified cadpy @H‘ta gel

using a Ge l1hogl C8E Rer 11118, 308 Uhinl Mhe GoRlbinds
wer e redi swﬁgﬁbb%mlb/(%ﬁ%mn%m% hi | |rz d to %glve 9.2 of

title corrpcillilﬁﬁeClaf@‘”ép1’\1‘#‘\,?'?4‘375‘%5‘3’%‘{?1‘3il1 of splyenygder ‘i‘?f“?e RreseEe tde i - ppLc
t R=0. 11 m nyaed@Mec€ S nfglirtd gt 22.600d o tdlefc&ﬁp&iﬁc?&d&&f%@?ohﬁl(%%)l—@/z

591 3068 gy Pyt A R PSS O, By ekt

1.37-1.49 (@OF3i)) vz bale’d £ &N, Q BYL+HIL, 3322805 36ur(dn 832R6; j_H ORS00 (m
2H) 2.03-2. 2
H) (ﬁ%mg"‘%@mﬁgé@d@%%%f@ 1ﬁ ?’6& 12294(‘15u ﬁ 13"5% JH, SSH(r]n

2.65-2.75 ( under ;)
4H) 3. 58- 3.1Y1.42A1.5Qm, mgmg(hmalgslﬁs-nﬂm 3I—I)1 5-1.8 m4H)22123l(m

1H) 2.40-2.52 (m, 2H) 2.53-2.67 (m, 2H) 3.21-3.29 (m, 1H) 3.30-3.38 (m, 1H) 3.39-3.46 (m,
1H) 3.47-3.56 (m, 2H) 3.60 (br. 5., 2H) 3.69-3.79 (m, 1H) 6.66 (d, /~ 6.10 Hz, 2H) 8.25 (d,
J=6.10 Hz, 2H). 7
Example 36
[1-(4-Cyclobutyl-piperazine-1-carbonyl)-6-aza-spiro[2.5]oct-6-yl]-acetic acid tert-butyl ester

N
0

oﬁ’)
OZ/
To 30C (200 mg, 0.72 mmol) in THF (2.0 mL) was added TEA (0.111 mL, 0.79 mmol) and
tert-buty] 2-bromoacetate (0.112 mL, 0.76 mmol). The reaction was stirred at RT for 2 h.

The solvent was removed under reduced pressure and material put under high vacuum over
night. The material was chromatographed on 40g silica 0-20% MeOQH/DCM. The combined



WO 2008/ 147314 PCT/ SE2008/ 050606 102756-1 US/ NS 83

(4- Cycl ohexyl - pi perazin-1-yl)-(6-pyridin-44-"-yl -6-aza-spiro[ 2. 5] oct -
| -yl)-methynanedi® 6 ~I N N To 16F (100 ng, 0.33 nrohsEwemsedded
4-chl oropyridi ne hydrochloride (49.1 ng, 0.33 mml), K2C03 (113 ny,

0. 82 mmolip27and D (2 nL). The reaction was sealed and placed in a
90C bath over night. To the reaction wis added Et OAc/ NaC and the
organi c | ayer washed 2X NaCl, aq. washed 2x Et OAc, and the conbined
organi ¢ | ayerifieddractius wowe renMyed@solvenhandetreduses] pyespire togive ¢&tma A dide

reduced pre ‘%"E'i‘c‘%‘ﬁn“ ?%mig@?@{ ﬁhﬁjﬂg/ A ek 1-80h; fiPLE 2829 Hi&(és @ run); 'H

| i i 10% |/ DCM 11 . Th
onbi nod" BIMR (1081 SOCHShE AT SRR 0Sa e eaB R (AR e

{)_r telssur e ang. ﬁg@)quahqgtqﬁlgé}n 1}5@(1%&1@%1511{51@3&8(2@&19411) 1180- 195 e, 38 .18y of
itle compound a ite soli . + =383,
{Reo. 65 m 200 g S e T (o pB e i H e Tz g
ES+) ml z cales'(a, fror.6223K340NA0) 3. IKERH) 3.38350893H) 3.0uLA0¢ (n888) 2608672 ' H
NVR (500 S 0.83 (dd, J=7.93, 4.27 Hz, 1H) 1.03-1.29
(m 4H) 1.%{@%&?@5"@1 H 1.42-1.50 (m 1H) 1.52-1.65 (m 3H)
1.66-1.75 (m 3H) 1.75-1.87 (m A4HExampl3’ 31 (m 113) 2.40-2.52 (m
2H) 2.53-2. 64 - fkraane3-chi¥dny ba-hirdfh 50ch 8-y{| IN-mddi-=3etdids3. 46
(m 1H 3.4 £13@5Cé’g%’9’n‘1“ﬁzﬁ%r%‘%o°(br“.yibos.,a%ﬁb%ﬁ%g-g.]mm%tﬁh? 1H) 6. 66
(d, J=6.10 Hz, 2H) 8.25 (d, J=6.10]JHz, 2H). Exanple 36
[ 1- (4- Cycl obut yl - pi per azi ne-1I -car 1 maza-spi ro[2.5]oct-6-yl]-ace
tic acid tert-butyl ester 0 C N \% J O To 30C (200 ny,
0.72 mmol) in THE (2.0 nL) was addgd TEA (0111 ni, 0.79 mmol) and
tert-butyl 2-bronpacetate (O. 1120%-9, 0.76 mmol ). The reaction was

/N

stirred at RT for 2 h.

37A. [1-(4-Cyclobutyl-piperazine-1-carbonyl)-6-aza-spiro[2.5]oct-6-yl]-acetic acid.
[a)

Q

O

To Example 36 (231 mg, 0.59 mmol) in acetic acid (5 mL) was bubbled in HCI gas (excess)
and the reaction was left to stir at RT for 1 h. The solvent was removed under reduced
pressure and residue put under high vacuum 50°C to give 247mg 37A (125%). m/z (TOF
ES+) M+1=333; HPLC #=0.12 min.

37B. 2-[1-(4-Cyclobutyl-piperazine-1-carbonyl)-6-aza-spiro[2.5]oct-6-yI]-N-methyl-

acetamide.



The sol vent was renoved under reduced pressure and material put under
hi gh vacuum over night. The material was chromat ographed on 40g
silica 0-2Q% MesddhieM The conbi ned WO 2008/ 147314 PCT/ sER9E»8 {56466 6
102756-1 US/NS 84 purified fractions were renoved of sol vent under
reduced PPEBSUMB/ND gi ve 248ng of title conpound as a white solid
(88%. mz (ES+) Mr1=392; HPLC tR=2.0B5min (15 nmin run); 1H NWR (500
MHz, CDC13) S ppm0.71 (dd, J=7.63, 4.58 Hz, 1H) 1.24 (t, J=4.88 Hz,
1H) 1.34 (Ter37A4112 mgH).27 n@pl)wag addedrBOORH2.00 ng3 27 4gmmolpndthy reactignwas, g2

(m 4H) 1. 'o;lou%? st(x{'gd agk& Aﬁ&H'S h%h&%ac(lgﬂ w%jfer&()vegof]sglvgnt & YeMw fhth
2.20-2.30 ( 1 32-2

8 (m
1H) 2.67-2. Pﬂgur\dﬁﬁhlwcwfzr ](%rl}oztllrf was wéedsn%’lae’fﬁe ?1%)‘ “31%?5(5@61} (
;—H% 13( 24 q:? IF)%O H(Iﬁﬂl) a&h‘&he:ﬁea&ﬁm?walg tirfeB¥or 1bBnin. Eﬂﬁﬁf&&tﬁn s removed of solvent
c erazine- | - carpo
[ 2. 5] oot - - PRIPTRE O S PIE b VR o\ DERy 10 (i s i by
(4- Cvcl Obutr‘d'JersBplﬂiSé &i‘d)ﬁ‘iﬁegi:aphﬁbrba)fm!drﬂl X0 0Gmm,-Suiemifi 21%tadotn S pH|1P- aceti ¢

aci d. b[gijé%é@ﬂT %&g@'oeas?a%o%@pan , of é&ﬂ%ésmnaegadﬁeafld (5

m.) was bu excess e reaction was
stir at RT drslient ruhs frofin & tosR3PaAEN ovgn 40 W%@%W%FOI@@@I%MS detection yr e

and resi duean@%re'fé}g(ﬁl@dgfsgneﬁfﬁﬁh%@é%cg&egﬂ\f& 47 RYATH: 1By Nz
(TOF  ES+) Mh12333; HPLC t R=0

Ovcl obut vi -slidsereaptedissolved i ASOUEO, awl Iyonkilized tp @f?%ll%%?7]%@5\?ff]3tﬁl§%t hvl -
acet am de. (@3%)Nm/z NHOFHS+) M+1=349; HPLC %=0.11 min, HRMS (TOF ES+) m/z calc’d for

C1oHzNsO, [M+H]", 349.2598; found, 349.2596; 'H NMR (500 MHz, DMSO-ds) § ppm
0.65 (dd, J=7.32, 3.66 Iz, LH) 0.92-1.01 (m, 1H) 1.37 (br. s., 11I) 1.47 (d, J=3.66 Hz, 3H)
1.57-1.70 (m, 2H) 1.72-1.86 (m, 3H) 1.90-2.02 (m, 2H) 2.08 (br. 5., 1£1) 2.15-2.30 (m, 3H)
2.35 (br. 5., 2H) 2.44 (br. s., 2H) 2.61 (d, J=4.88 Hz, 3H) 2.65-2.76 (m, J=7.93, 7.63, 7.48,
7.48 Hz, 1H) 2.87 (s, 2H) 3.31-3.40 (m, 1H) 3.47-3.68 (m, 3H) 7.61 (br. 5., 1H).

Example 38
(4-Cyclobuty1-piperazin-l-yl)—[6-(4—metharmu1fony]-phenyl)-ﬁ-aza-spiro [2.5]oct-1-yl]-

methanone

o~
0

To 4-fluorothioanisole (2.00 mL, 16.41 mmol) in acetone (20 mL) at 0°C was added H,0;
30% (2.108 mL, 24.62 mmol) and reaction stirred cold until ice melted. After the reaction
was stirred ovér night additional H>O» 30% (2.108 mL, 24.62 mmol) was added to the
reaction at RT and the reaction stirred for 24 h. The solvent was removed under reduced
pressure using RT bath and material placed under high vacuum, (2.54g, 98%). '"H NMR (300
MHz, CDCls) & ppm 3.06 (s, 3H) 7.14-7.34 (m, 2H, under CHCl3) 7.88-8.10 (m, 2H). The

crude material was combined with 28C according to Example 33 to give title compound as a



WD 2008/ 147314 PCT/ SE2008/ 050606 102756-1 US/NS 85 To 37A (112 nmy,
0.27 mml) was added SOC12 (2.00 nmi, 27.40 nmmol) and the reaction was
vi gor ously H f%t RT. After 1.5 h the reaction was pefoM8ehRhsos
sol vent an oam put under high vacuumfor 1 h. To this was
added rret1b'y7lsamm9 OMin THE (5.00 nL, 10.00 mml) and the reaction
was stirred for 10 mn. The reaction wgs renoved of solvent under
reduced pressure and put under high vacuum over night. The crude was
purified bywhitsedh@r 5@ (TORBS+CViF BABL; GIPLAEPES. 70 mig 'I3OVR (R0 BB PMSO-E@ni ni

gol seﬁfl 1l‘JI at §é‘%’/.}g§_‘3 ang h%sg}ﬁg%eﬁ%(m? Sé-? @3"#%23??@
over 10 mi r(m, Hﬂ)alc'torlosfs(rru@ﬂhl ol 980t 3ld) TAB-MT (Be3B% 355335 (@n 4Dt
removed of (iﬁn{l‘lfe%s (o0 DRIV ﬁ?fdnﬁh'dndér@fz@j V3RV A0 @Hpma The

resul ting ids were

d
gi ve 51 ny BHEmaZ3 47 0ms gl) 33366?(@3(3@ IHHOZ(W#@%#%MSL@Z ET% lﬁIPLC

tR=0.1 | mg, o (TOF ESt) mz calc'd for ClgH32N402 [ MtH] +,
349. 2598; found, 349.2596; 'H NWR (500 , DVMBO-d6) S ppm O. 65 (dd,
J=7.32, 3.66 Hz, IH 0.92-1.01 (m =37 (br. s., IH 1.47 (d,

J=3.66 Hz, 34yclobhtyd piptrazifi-1m[6-Q4-hnethoxfBhinyB65-4zarspi®dd) 51dct-9 G [An@iRnéns
2H) 2.08 (br. s., 1H) 2.15-2.30 (m gH 2.35 (br. s., 2H) 2.44 (br.
s., 2H 2.61 (d, J4.88 Hz, 3H) 2.65-k. (m J=7.93, 7.63, 7.48,
7.48 Hz, 1H) 2.87 (s, 2H) 3.31-3. ( H) 3.47-3.68 (m 3H) 7.61
(br. s., 1H). Exanple 38

(4-Cycl obutyl -pi perazin-1-yl)-[6
ro[2.5]oct-1-yl]- methanone O N
4-fl uorot hioanisole (2.00 m., 16, mmol) in acetone (20 nL) at 0C
was added H202 30% (2.108 nli, 2462 mol) and reaction stirred cold
until ice nelted. After the reactijopn was stirred over night

addi ti onal H202 30% (2. 108 ni, 24, 62 nol ) was added to the reaction
at RT and tTtEsorqmdmg;ro 3 tninigl)aehs hded BdnshlichlBrubis@dlovtelpl phospbine)eatiodind (1)

under reduc g3 mg, 0.04 mmol), toluene (1.5 mL), 1-bromo-4-methoxybenzene (0.068 mL, 0.54
mmol), and lithium bis(trimethylsilyl)amide (1M in toluene) (0.433 mL, 0.43 mmol). The
reaction was heated 100°C for 2 h cooled to RT and stirred over night. The solvent was

A et ha\QuI fonyl - phenyl ) - 6- aza- spi
-) N\10 V NO~4"- 0 To

removed under reduced pressure and the crude material placed under high vacuum. The
crude was purified by reverse phase chromatography on a 30mm X 100mm, 5y Gemini C18
column at pH 10 [NH,HCO;] with ACN/H,0 as the mobile phase. Solvent flow was
50ml/min, and the gradient runs from 5 to 95% ACN over 10 min. Fractions were collected
by MS detection and were removed of solvent using a Genevac Series II rotary evaporator.,
The resulting solids were redissolved in ACN/HO, and lyophilized to give 74.6mg title
compound as a white solid (54%). m/z (TOF ES+) M+1=384; HPLC £=1.73 min; 'H NMR
(500 MHz, DMSOQ-ds) 8 ppm 0.72 (dd, J=7.63,3.97 Hz, 1 H) 1.05 (1, /~4.58 Hz, 1 H) 1.42-
1.52 (ny, 1H) 1.53-1.68 (m, SH) 1.71-1.83 (m, 2H) 1.84-1.89 (m, 1H) 1.90-1.99 (m, 2H) 2.05-
2.13 (m, 1H) 2.14-2.27 (m, 2H) 2.28-2.38 (m, 1H) 2.61-2.72 (m, 1H) 2.83-2.93 (m, 1H) 2.92
-3.00 (m, 1H) 3.01-3.12 (m, 2H) 3.33-3.42 (m, 1H) 3.49-3.65 (m, 3H) 3.68 (s, 3H) 6.80 (d, J=
9.16 Hz, 2H) 6.89 (d, J=9.16 Hz, 2H).
Example 40
4-[1-(4- Cyclobutyl—piperazine-l-carbonyl)—6-aza-spir0[2.5]oct—6-y1]-benzoic acid methyl

ester



pressure using RT bath and material placed under high vacuum (2. 54g,
989%) . H NNR (300 MHz, CDC13) S ppm 3.06 (s, 3H) 7.14-7.34 (m 2H,
under zsgﬁgxﬁz‘lo (m 2H). The crude nateri al Wasl,@ﬂ@h@ﬁ)g%mth
28C accordlng ? anple 33 to give title conpound as a

2008/ 14730275RCTSHER 008/ 050606 102756-1 US/NS 86 white SO|Id. mz
(TOF ES+) M+1=432; HPLC tR=5.74 nmin; 'gsfl NVR (500 MHz, DMSO-d6) S ppm
0.77 (dd, J=7.63, 3.97 Hz, 1H) 1.07 (t, J=4.58 Hz, 1H) 1.39-1.48 (m
1H) 1.48-1.67 (m 5H) 1.70-1.84 (m ZFD 1.87-1.98 (m 3H) 2.08-2.24

(m 3H 2.25-2.35 (m 1H 2.66 “J= 7.63 Hz, IH) 3.08 (s, 3H
3.23-3.32 (m 1H, under H0 3. 32 é\(' 2H) 3.43- 3.47 (m 213)
3.47-3.60 (m 2H) 3.60-3.69 (m 1KJ7.07 J=9.16 Hz, 2H) 7.65 (d,

J=9.16 Hz, 2H). Exanple 39

(4- Cycl obutyl - pi perazi n-1-yl ) - [ 6- (4]
[2.5]oct- | -yl]-methanone 0O NN
added trans-dichl orobi s(tri-o-tolgfophosphi ne)palladiun(ll) (28.3
ng, 0.04 nmmol), toluene (1.5 nm.), 1-brono-4-nethoxybenzene (0.068 ni,

0.54 mol hms%saﬂnﬂlé &rﬂl;ﬂfhjphﬂaa %Bﬁingﬁi]b&inﬂb By LgkarB00dend $dnecidlig vl
(0. 433 niL, he

d C. fq ol ed
to RT and é"t‘qﬂ’ry}%ﬂmB’@ Fozod HVZ(%%E%M#EP&%;%W (]57%8 er :gdgduced
pressure angi, ma1sSo- bmleppmnﬂﬁ (il J<3198,00e2f Hntirl. Wl(g#wdlmﬂﬂ) ITi%el .48dmude

T s o PR L YT
phase. SoIm@hﬂZGQQQ@nB&D25®ﬁ#mnfﬁ63éhduﬁﬁé2gﬁéﬂﬁéﬁﬁ‘WuhéHﬂﬂéﬁﬁé4?o
9950 ACN oV, 411%3%% 67'it1fna§ﬁj PR WEh 6oF QL J-00%6 86, 21y, 78, 985, Ritd, omy. and

were renove solvent "USINg a Genevac Series Il rotary evaporator.
The resulting solids were redissolved in ACN H20, and |yophilized to

give 74.6ng title conpound as a Wyshmpeali d (54%. mz (TOF ES+)

met hoxy- phenyl ) - 6- aza-spiro
/0 To 30C (100 ng, 0.36 nmol) was

——-o

M+r1=384; HPLC tR=1.73 mn; . 'H 500 MHz. de) . .42 (dd,
J=7.63, 3.97 (%CYCPWI—@P%W(H&E&G %Y'PSF%'%%?*QP}@%Bﬁ)"%gﬂu)
1.53-1.68 (m 5H) 1.71-1.83 (m 2H) méth&éad.89 (m 1H) 1.90-1.99 (in,
2H) 2.05- 2.13 (m |H 2.14-2.27 (my2H) 2.28-2.38 (m 1H 2.61-2.72
(m 1H) 2.83-2.93 (m 1H 2.92 -3. 1H) 3.01-3.12 (m 2H
3.33-3.42 (m 1H) 3.49-3.65 (m 3 k/(s 3H) 6.80 (d, J=

This example was prepared according to Example 35 using 30C and commercially available
2-chloro-6-methoxypyridine. m/z (TOF ES+) M+1=385; HPLC £x=6.64 min.; '"H NMR (500
MHz, DMSO-ds) & ppm 0.75 (dd, J=7.63, 3.97 Hz, 15) 1.07 (t, /=4.58 Hz, 1H) 1.36-1.43 (m,
1H) 1.44-1,68 (m, 5H) 1.70-1.82 (m, 2H) 1.86-1.99 (m, 3H) 2.04-2.26 (m, 3H) 2.31 (br.s., 1
H) 2.66 (t, J=7.63 Hz, 1H) 3.34-3.42 (m, 2H) 3.43-3.68 (m, 7H) 3.75 (s, 3H) 5.99 (d, /~7.32
Hz, 1H) 6.31 (d, J/~7.93 Hz, 1H).
Example 42
[6—(6—Chloro-pyridin—2—y1)—6—aza-spiro[2.5]oct—1-yl]—(4—cyclobutyl-piperazin-1-yl)-

methanone



9.16 Hz, 2H) 6.89 (d, J=9.16 Hz, 2H). Exanple 40

4-[1-(4-Cycl obutyl - pi perazi ne-1 - carbonyl ) - 6-aza-spiro[ 2. 5] oct-6-yl ]-b
enzoi ¢ aci ggRbdiihaaest er WO 2008/ 147314 PCT/ SE2008/ 0505@fsr2bbkhbees 1
US/NS 87 N N This exanple was prepared according to Exanple 39 using
30C and domseqdisaisy avail able nethyl 4-bronobenzoate. mlz (TOF ESt)
M-1=412; HPLC tR=7.84 min.; 'H NWR (588 Mz, DVSO d6) S ppm 0. 76
(dd, J=7.93, 4.27 Hz, 1H) 1.07 (t, J=4.58 Hz, OH) 1.39-1.48 (m
1.48-1.67 (m 5H) 1.69-1.82 (m 2H) #.87-1.99 (m 3H) 2.05-2.17 (m
2H) 2.17-2.25 (m 1H) 2.26-2.34 @2.65 (quin, J=7.63 Hz, 1H)
3.22 - 3.34 (m 3H, under H20 3. 3.542n 4H) 3.48-3.67 (m 3H)
3.77 (s, 3H) 6.97 (d, J=9.16 Hz, 7.76 , J=9.16 Hz, 211).

Exanpl e 41 (4-Cyclobutyl-p ip erazfn-1-yl)-
[6-(6-rrethoxy-pyridi n-2-y|)-6-azq@\iro [2.5] oct- | -yl]-
met hanone ON' N ot This exanpl e Qrepared according to Exanple 35

usi ng 30C and commerci.ally avail abl e . 2-¢chl or.o- 6- jdipe. nlz
(TOF ES+) Niptsexaimple ywps igslqtgd frome! GPFFR?F%“"‘EL?%&'%WI% s’ W%ME%&S
ppm 0. 75 ( GIBLCK=AR.B3nin 3 IONMRzmot thkdn. 1. 07 (t, J=4.58 Hz, 1H) 1.36-1.43
(m 1H) 1.44-1.68 (m 5H) 1.70-1. Me4st) 1.86-1.99 (m 3H)
2.04-2.26 (m 3H) 2.31 (br. s., 1 : (t, J=7.63 Hz, 1H)

3. 34- 3. 42 ( n+-Gelph&yUBpBaz881-f1hr 6- RetBxT-5thy1y 6-28H4pire] 2 B o Hyl]-Rethghogd

Hz, IH 6.31 (d,J=7.93 Hz, 1H). Exasple 42

[ 6-(6-Chl oro-pyridin-2-yl)-6-aza- SpiyolZ. 5] oct-1-yl]-(4-cycl obutyl -pi
perazin-1-yl)- methanone WO 2008 47%/{ CT/ SE2008/ 050606 102756-1

US/ NS 88 \O
]

<

To 30F (100 mg, 0.33 mmol), was added K2CO3 (90 mg, 0.65 mmol), Lil (8.76 mg, 0.07
mmol), ACN (2.0 mL), and 1-bromo-2-methoxyethane (0.031 mL, 0.33 mmol). After
stirring the mixture at RT over night, EtOAc was added, the salts filtered off, and filtrate was
removed of solvent under reduced pressure. Material was purified on 12g silica gel eluting
with DCM to 20% (7N NH3;/McOH)/DCM over 11 min, 30 mL/min, The semi-pure product
was removed of solvent and put under high vacuum. The sample was dissolved in 1.25M
HCI in MeOH then blown down and put under high vacuum 50°C. The solids were triturated
with Et-O filtered and put under high vacuum. The semi pure material further was purified
by reverse phase chromatography on a 30mm X 100mm, 5u. Gemini C18 column at pH 10
[NH,HCOs] with ACN/H,0Q as the mobile phase. Solvent flow was 50ml/min, and the
gradient runs from 5 to 95% ACN over 10 min, Fractions were collected by MS detection
and removed of solvent using a Genevac Series II rotary evaporator. The resulting solids
were redissolved in ACN/H,0, and lyophilized to give 17.1 mg title compound as a white
solid (14%). m/z (TOF ES+) M+1=364; HPLC =0.20 min, HRMS (TOF ES+) m/z calc’d
for Cy;Hs7N30, [M+HJ', 364.2959; found, 364.2955; 'H NMR (500 MKz, DMSO-ds) § ppm
0.63 (dd, J=7.93, 3.66 Hz, 1H) 0.96 (t, J/~4.27 Hz, 1H) 1.01-1.12 (m, 1H) 1.12-1.26 (m, 5H)
1.27-1.37 (m, 1H) 1.37-1.48 (m, 3H) 1.57 (d, J/=11.60 Hz, 1H) 1.67-1.80 (m, 5H) 2.25 (br. s,



O N ~Ncl This exanple was isolated fromthe preparation of Exanple
41. mz (TOF ES+) Mtl= 389; HPLC t0=8.35 min.; 1H NWVR not taken.

Exanpl e 43}%) 1 exyl -pip PCT/SE2008/050606
erazin-1-y )Alz[ﬂ@h(gzﬁ?mt hoxy- et hyl )-6-aza-spiro [2.5]0

ct-1-yl]-ioEshamusmes O N N6 ' 0 O To 30F (100 ng, 0.33 nmmol), was
added K2C03 (90 ng, 0.65 mmol), Lil (&76 ng, 0.07 mmol), ACN (2.0
m.), and 1-brono-2-nethoxyethane (0.031 nm, 0.33 mml). After
stirring t ) oRsR13p emAT) RA0-AE (mytH) Bi54-267 QACI HMVAS2 &xl3iE)E, 4 1t(h &80l Hzs
filtered of filtrae was renoved of solvent under reduced
pressure. V\%lt)g'rgﬁ'gﬂ(%&% 3'ifil—%'uri fied on 12g silica gel eluting wth DCM
to 20% (7N NH3/ MeOH) / DCM over 11 niBxamglR4di /nin. The sem -pure
product was r@r foi a0y iBHb MBLEL sphb[IB1o¢RL Y Fethddbge Sanpl e
was di ssol ved (lﬁnr@}léﬁg% pl&l;l?:al&%?n%)l\g@n?hegubl ovlew) c}ow:!w angylput under

hi gh vacuum 50C. The solids were triffurated with Et -..Ofiltered
and put under high vacuum The sem eymaterial further was
purified by reverse phase chro hy.on. a 30mm X 100nm 5g
Gemini CL8 colum at pH 10 [NH{HOGB] Wit hVAPN H20 as the nobile
phase. Sol vent flow was 50mL/ m nwand the gradient runs from5 to
95% ACN over 10 mn. Fractions vvete coll ected by M5 detection and

renoved of solvent using a Gene laE:‘NSeri es Il rotary evaporator. The
resulting solids were redissol in ACN H20, and |yophilized to

give 17.1 title conpound as a white  solid 4% . mz (. TOF .ESt)
MF1=364: HEES e e mrsPaTed pRoRiding feopramRleyS Hying 3(6%% 38/?1 80“1“?66?‘51@2‘1?‘@&1302
E)Mér;ﬂ &ad%?% 2 yridifd ez (RAYES29 RG] =t355;mcg,593.1wm, HRMVSQTOB ESE) mopm
. , J=7, 93, .96 (t =4, 2 , 10%s k12 £m
1H 1. 12 1.°98'd0R ng"ﬁy%ﬁl%ﬂ?%?%f&f%ﬁ?ﬁ@%IE@R@ @12(1)% N%Oé%)é d,
J 11. 60 Hz,pphM.75.(6d] 747 8) 3.8 Hz,3H) 1.26 RbJ/S4H8 Hzs1H) 1\4®) (&0 8713.43 314, 3.81
PCTI SE2008/.050606,. 102756+ S 3 321 3946 M 2.14822. 48
(m o 2. Sk T e 05) Riab D i ot S8 D) o 21682
(m, 1H) 2.27-2.34 (m, 1H) 2.66 (quin, J=7.55 Hz, 1H) 3.34-3.67 (m, 8H) 6.58 (dd, /=7.02,
5.19 Hz, 1H) 6.81 (d, /=8.55 Hz, 1H) 7.49 (ddd, /=8.70, 7.02, 1.98 Hz, 1H) 8.08 (dd, J=4.88,
1.22 Hz, 1H).

Example 45
(4-Cyclobutyl-piperazin-1-yl)-(6-p-tolyl-6-aza-spiro[2.5]oct-1 -yl)-methanone

N
(T]i 0

This example was prepared according to Example 39 using 30C and commercially available
4-bromotoluene. m/z (TOF ES+) M+1=368; HPLC #=3.03 min,; 'H NMR (500 MIlz,
DMSO-ds) & ppm 0.73 (dd, /=7.78, 3.81 Hz, 1H) 1.04 (1, 1H) 1.41-1.50 (m, 1H) 1.52-1.66
(m, 5H) 1.70-1.82 (m, 2H) 1.88 (dd, /=7.93, 5.19 Hz, 1H) 1.90-1.98 (m, 2H) 2.04-2.12 (m,
1H) 2.13-2.26 (m, 5H) 2.27-2.35 (m, 1H) 2.61-2.72 (m, 1H) 2.91-2.99 (m, 1H) 3.00-3.08 (m,
1H) 3.08-3.20 (m, 2H) 3.33-3.41 (m, 1H) 3.48-3.69 (m, 3H) 6.83 (4, J=8.54 Hz, 2¥1) 7.00 (d,
260, : )



2H) 3.50-3.66 (m 3H). Exanple 44

(4- Cycl obutyl - pi perazin-1-yl)-(6-pyridin-2~"yl -6-aza-spiro[2.5]oct-|I
-yl) - met ha@@Rosdsr14sNl N N Yv° "N This exanpl e was prepasedosos0606
according to Exanple 35 using 30C and conmercial ly avail abl e

2- chl or ogg2AseHIABS/N$T z (TOF ES+) M+l = 355; HPLC to = 0.18 min, HRMS
(TOF ES+) mz calc'd for C211130N40 [ow+H] ', 355.2492; found,
355.2493; '"H NWR (500 MHz, DMSO-d6) S ppm0.75 (dd, J=7.78, 3.81 Hz,
1H) 1.06 (d, J=4.58 Hz, 1H) 1.38 (Eidmplt46¢3 20, 7.10, 3.81 Hz, III)
1.43-1.68 ( 1. 89-1. 83 r£.a. 17
{63,108 (BoRbub B 38Oty ad B PR Dby Rl
1H) 3.34-3.67 (m 8H) 6.58 (dd, J=7MgRanons 19 Hz, 1H) 6. 81
(d,.7==8.55 Hz, 1H) 7.49 (ddd, J=8.g0,7.02,1.98 Hz, 1H) 8.08 (dd,
J=4.88, 1.22 Hz, 1H). Exanple 45 | obut yl - pi perazin-1
-yl)-(6-p-tolyl™-6-aza-spiro[2.5 | )-met hanone 'kN N 6 This
exanpl e was prepared according sing 30C and

comerci ally avail abl e 4-bronot ES+) M+1=368; HPLC
t0=3.03 mn.; '"HNVR (500 Mz, pm0.73 (dd,J=7.78, 3.81
Hz, 1H) 1.04 (t, 1H) 1.41-1.50 w1H 1.52-1.66 (m 5H) 1.70-1.82
(m 2H) 1.88 (dd, J=7.93, 5.19 iz, J1H 1.90-1.98 (m 2H) 2.04-2.12
(m 1H) 2.13-2.26 (m 5H) 227- 735 (m 1H) 2.61-2.72 (m IH)
2.91-2.99 (m 1H 300308(m H) 3.08-3.20 (m 2H) 3.33-3.41 (m
1H) 3.48-3.69 (m 3H) 6.83 (d, J=8.54 He, 2H) 7.00 (d, 2 VO
2008/ 14731 ATRCTABES S8 QB068Gordig 27BEmple B85S 1BH andsemmsrealygvailable

(4 el ohoxulgl 9§tea§jr9métﬁ,ﬁ i O SN HOUOTBIE XS il m2cock) - 6- 2

za-spirof 2
pirol ES+) M+1=451; HPLC #=1.02 min, I—IRMS (TOF ES+) m/z cale’d for CpsH33FsN;0 [M+H]

, 451.2679; found, 451.2681; 'H NMR (500 MHz, CDCl5) § ppm 0.84 (dd, J=7.93, 4.58 Hz,
1H) 1.02-1.29 (m, 4H) 1.36 (t, J=4.73 Hz, 1H) 1.40-1.47 (m, 1H) 1.51-1.58 (m, 2I) 1.59-
173 (m, 4H) 1.74-1.88 (m, 4H) 2.26 (t, J=10.68 Hz, 1H) 2.41-2.52 (m, 2H) 2.53-2.68 (m,2H)
3.41-3.48 (m, 1H) 3.49-3.56 (m, 1H) 3.57-3.67 (m, 3H) 3.69-3.81 (m, 2H) 3.90-3.99 (m, 1H)
6.64 (d, J=9.16 Hz, 1H) 7.60 (dd, J=9.16, 2.4 Hz, 1H) 8.38 (s, 1H).

Example 47
(6-Benzof1,3]dioxol-5 -yl-6-aza-spiro[2.5]oct-1-y1)-(4-cyclohexyl-piperazin-1-yl)-methanone

o]
This example was prepared according to Example 39 using 16F and commercially available
5-bromobenzo[d][1,3]dioxole. m/z (ES+) M+1=426; HPLC z=1.29 min; m/z (TOF ES+) M+
1=426; HPLC z=0.69 min, HRMS (TOF ES+) m/z calc’d for C2sH3sN3Os [M+H]", 426.2751;
found, 426.2750; "H NMR (500 MHz, CDCls) & ppm 0.78(dd, J=7.93, 4.58 Hz,1H) 1.03-1.29
(m, SH) 1.31 (t, J=4.73 Hz, 1H) 1.48-1.52 (m, 1H) 1.55-1.68 (m, 3H) 1.72-1.85 (m, 6H) 2.22-
2.31 (m, 1H) 2.41-2.67 (m, 4H) 2.92-2.99 (m, 1H) 3.01-3.09 (m, 2H) 3.11-3.20 (m, 1H) 3.46-



Ol "yI'~JI NV N\N FF F This exanple was prepared according to
Exanpl e 35 using 16F and commercially avail abl e

2-chl or o- 52@(@"&% pomet hyl ) pyridine. mz (ES+) Mr1=451p-fkkA0d/d3506 8
mn. ; 95 Mt1=451; FIPLC tR=1.02 mn, HRMS (TOF ES+) mz
calc'd fammAmmﬁsmo [ MiH] + , 451.2679; found, 451.2681; 'H NMWR
(500 MHz, CDC13) 6 ppm 0.84 (dd, J=7.93, 4.58 Hz, IH 1.02-1.29 (m
4H) 1.36 (t, J=4.73 Hz, 1H) 1.40-1.47 (m 1H) 1.51-1.58 (m 2H) 1.59-
1.73 (m 4H).54 m/4n) 3.5838.60 i, 280, 723. 813(1:( tE) 58916 2886.5&(dd, VH]8.32, 42812z, B2) (m
2H) 2.53-2 3.49-3.56 (m 1H) 3.57-3.67
(m 3H 3. @é&?—gﬁgml{zéﬁﬁg%g%(%‘& 6.64 (d,.F=9.16 Hz, 1H)
7.60 (dd, J916 .44 Hz, 1H) 83&_11191_91‘.'@) Exanpl e 47

(6-Benzo[ 1, 3] m-§yﬁ%1pr§azﬁlzﬁ61§(@ ge%%drghﬁ%mh =AW 6-bAss el sideaxyl - pi pe
razin-1-yl)- anone hi s exanpl'e was prepared
according to Exarrpl e 39 using 16F huctt®fifercially avail able

5- bronmobenzo[d] [ 1, 3] dioxole. mz (E$+) Mr1=426; HPLC tR=1.29 nmin; 'z
(TOF ES+) M+ 1=426; HPLC t R=0.69 RVS (TCF ES+) mz calc'd for
C25H35N303 [MtH] ', 426.2751; fou 2 50; " H NWVR (500 MHz, CDC13)
6 ppm 0. 78(dd, J:7.93,4. 58 Hz, 1H) 03-1.\@ (m 5H) 1.31 (t, J=4.73
Hz, IH 1.48-1.52 (m 1H) 1.55-1. (m 3 1.72-1.85 (m 6H) 2.22-
2.31(m1H)241267(m4H)2 299(m1l—l)301309(m2|—|)
3.11-3.20 (m 1H) 3.46 WD 2008/ 147314 PCT/ SE200S/ 050606 102756-
US/NS 91 3.54 (mIH 3.58-3.69 (nf2H) 3.72-3.81 (m1H) 5.89 (s, 2H)
6.38 (dd, Jro BsoRfon &82Y10473 md, )44 nndb) in(BMF (b12L)Ivhs ij,ed DHEAGD 28] b,
J=8.54 Hz,

(4- (pyri di nllg)rg}?‘%aﬂ%s@??%ﬁas 58 M- 8P & l%benz Slénaz% ly){l% 3glzasp

i ro[ 2. 5] octiatamethylisouronium hexafluorophosphate(V) (167 mg, 0.44 mmol), which is commercially

available from common vendors, such as, for example, Aldrich was added and the mixture

was stirred for another 10 min. (solution became brownish orange). 1-(pyridin-3-
yl)piperazine, 2HCI (104 mg, 0.44 mmol), which is commercially available from common
vendors, such as, for example, Aldrich was added and the reaction mixture stirred over the
weekerd. The reaction mixture was concentrated under reduced pressure to give 550mg of
crude product that was subsequently purified by high pH HPLC MS (20-40% ACN in H,O
and lyophylised to obtain 88mg (52%) of title compound (a white solid) as a free base.
HRMS[M+H]" calc.=385.25980, obs.=385.26017; HPLC #=1.06 min. 'H NMR (400 MHz,
CDCl;) & ppm 0.76 (dd, J/=7.81, 4.69 Hz, 1H) 1.28 (t, /=4.69 Hz, 1H) 1.36 (br. s, 1H) 1.45
(br. s, 1H) 1.54-1.70 (m, 4H) 1.77 (br. 5, 3H) 2.39-2.57 (m, 3H) 2.59 (br. s, 1H) 2.72 (br. s,
1H) 3.06-3.32 (m, 4H) 3.36 (td, J=11.82, 1.76 Hz, 2H) 3.66-3.76 (m, 1H) 3.80 (br. s, 2H)
3.85-3.95 (m, 1H) 4.02 (dd, /~11.13, 4.10 Hz, 2H) 7.19 (dd, J=2.73, 1.95 Hz, 2H) 8.15 (t, /=
2.93 Hz, 1H) 8.32 (t, /~1.76 Hz, 1H).
Example 49

(4-(2-methylpyridin—4-y1)piperazin—1-yl)(6-(tetrahydro-ZH—pyran—4-yl)-6-azaspiro [2.5]octan-

1-y)methanone



yl ) met hanone 6 N 7N N N~\~J a To a solution of 8C (105.3 ng, O0.44
mmol) in DM (5 nmL) was added DI PEA (0.231 niL, 1.32 nmmol). The

sol ution L 5 mn. then

2- (1H ben\ggﬁ)d‘]’%[)%%,ﬁg] triazol-1-yl)-1,1,3,3- tetranethyl Fggalﬁzg?ﬁmg?rﬁ%
hexaf | uorioptsespistie(V) (167 ng, 0.44 mmol ), which is commercially
avail abl e from common vendors, such asp for exanple, Al drich was
added and the m xture was stirred for another 10 min. (solution
became browni sh orange). 1-(pyridinf3 yl)piperazine, 2HC1(104 ny,
0.44 mol ), which is conmerci aIIy : ble from conmon vendors,
such as, for exanple, Aldrich waKad dN nd_the reaction m xture
stirred over the weekend. The :@ ion xture was concentrated
under reduced pressure to give 55041y of e product that was
subsequently purified by high pHiiLC M5 (20-40% ACN in H20O and

| yophylised to obtain 88ng (52% [of jtitle compound (a white solid) as
a free base. HRVMS[M+H' calc =3 25980, obs =385.26017; HPLC

t R=1. 06 1H N 400 Mz 9
Hz, 1H) m Is(etxamlyR ngapgqu‘rzed a (1’:?%%2 {r@lege Wltﬁ fé)?l()(fqz%g 62:1 rnﬁﬂag and f5
1. 54- 1 70 ((PamethlipyridiF-# y@)bmeraane (34, D.43gumols Fhichys cgpnerpia veréﬁble f@m 1H)

2 ge (hr. Scrg]mm%ﬁ} crfodSuchy A %o{ By tbAléncﬁtSn(etrg.cum;m&zwas i oblmig

(dd
J=11.13, 4.andthep conpgratpd &fgiel(redilce@m@swsm giVGQBZPﬁg}WPE’dE%%H was)_

2.93 Hz, 1H S8 Lfégth(ﬁunﬁéd’ély Wi grznpild-is (B0wyPAEN 41,0 and lyophylised to
(4-(2- rrethyl r|d| n

(6- (tetrahy® Qﬁ“ﬂ?%%!%’iaﬁyﬁloﬁ‘m’@mﬁ’?k%w S?%d) pop fecepasg. HRMA SIMHH]" cale.=

| - yI ) &et 2 armne73A6) 0689 DIF R APRCH-SER068/ BE06R 6400 Mi27 ssstllD)wapmso 83; 8(():
~ i

(1053 g, WA Pang s 236 86, 855 1i0Gn @o PAATR SoRLVAR

0. 44 nunol )J=7:8hi508 Hzs 1IE)Ates, SHARHY2.5% G, BEHDR-64 for- éﬁrﬂ 275 (br s, 1H) 3.34-3. 3

(m, 3H) 3.43-3.53 (m, 2H) 3.54-3.63 (m, 1H) 3.65-3.74 (m, 1H) 3.75-3.85 (m, 1H) 3.85-3.93
(m, 2Hj 3.96 (dd, /=11.33, 4.30 Hz, 2H) 6.72 (dd, /~6.25, 2.73 Hz, 11) 6.76 (d, J=2.73 Hz,
1H) 8.03 (d, J/=6.25 Hz, 1H).

Example 30
(4—(3-methylpyridin—4—yl)piperazin-1-yl)(6-(tetrahydro-2H-pyran-4-y])—6—azaspiro[2.5]octan-

1-yD)methanone

This example was prepared according to Example 48 with 8C (60 mg, 0.25 mmol) and 1-(3-
methylpyridin-4-yl)piperazine (44.4 mg, 0.25 mmol), which is commercially available from
common vendors, such as, for example, Aldrich. The reaction mixture was stirred overnight
and then concentrated under reduced pressure to give 230mg of crude product that was
purified by high pH FIPLC MS (20-40% ACN in H;O) and lyophylised to obtain 61.9 mg
(61.9 %) title compound (white solid) as a free base. HRMS[M-+H]" calc.=399.27545, obs.
=399.27601; HPLC #=0.40 min. "H NMR (400 MHz, CDCl;) § ppm 0.77 (dd, /=8.01, 4.49



common vendors, such as, for exanple, Al drich. The reaction m xture
was stirred overnight and then concentrated under reduced pressure
to give 393@1%&5?%4 %lr nude product that was subsequently pgftidofshsiie
hi gh pH HPL % 40% ACN in H20O) and | yophylised to obtain 114 ny
(65.0 9% 1wrtska usaapound (white solid) as a free base. HRVS MtH]' cal ¢
= 399. 27545, obs =399.27614; HPLC tRg3 0.39 min. 1H NVR (400 MHz,
CD30OD) 5 ppm 0.83 (dd, J=7.81, 4.30 Hz, 1H) 1.18 (t, J=4.88 Hz, 1H)
1.41-1. 69 (w1529 1t, B4.6001z, 113),1.38ldhr. 4 1901 4500@ls. s, 105 7.581.87 b, 080 P23 (s1H)

2.41 (s 3 H) ul
33053 IhediSemabReis Bl g tRaf oS wde Sy,

IH) 3. 75- 3.19% HamPH-68 @dB5=12,803.62 3 IﬂalH)wJ@g—wﬁsz}hlﬁ?,%dddﬂso Hz
21-1) 6.72 d =3 v17l 18R B0 (d,
J=6. 25 Hz, IQ% ﬂiggﬁgféﬂggnfgm‘ﬂhigfﬁéﬁggg?%ﬁzaﬁ §= plper%gln- I
-yl) (6- (teﬁma ro-2H pyran-4-yl)-6-azaspiro [2. 5]octan-

|-yl )methanone 0 JINN , 6 N 'o" This exanple was prepared
according to Exanple 43 with 8C (60 ng, 0.25 nmol) and 1-(3

met hyl pyri di n-4-yl)pi perazine (44.4 ng, 0.25 mmol ), which is
commercially available from comon vendors, such as, for exanple,

Al drich. The reaction mxture was stirred overnight and then
concentrat ed under reduced pressure to give 230ng of crude product
that was purified by high pH HPLC M5 (20-40% ACN in H20O) and

| yophylised to obtain 61.9 ng (61.9 % title conpound (white solid)
as a free base. HRMS[ MtH] ' cal c. =399. 27545, obs. =399.27601; HPLC
tR=0.40 m n. 1H NWMR (400 MHz, CDC13) 5 ppm0.77 (dd, J=8.01, 4.49 WO
2008/ 147314 PCT/ SE2008/ 050606 102756-1 US/NS 93 Hz,IH 1.29 (t,
.J=4.69 Hz, 1H) 1.36 (br. s, 1H) 1.45 (br. s, 1H) 1.57-1.87 (m 7H)
2.29 (s, 3H) 2.40-2.58 (m 3H) 2.66 (br. s, 1H) 2.75 (br. s, 1H)
2.85-3.15 (m 4H) 3.38 (td, J=11.82, 1.76 Hz, 2H) 3.68 (ddd,
J=12.89,7.62,2.93 Hz, 1H 3.80 (t, J=4.88 Hz, 2H) 3.92 (ddd, J=
12.99, 5.96, 2.93 Hz, 111) 4.04 (dd, J=1 1.33, 3.91 Hz, 2H) 6.77 (d,
J=5.47 Hz, 111) 8.30-8.37



(m 2H). 94 What is clained is: 1. A conmpound of fornula I,
enantionmers thereof, pharnmaceutically acceptable salts thereof, or
m xtures thereof: O RI- NRZ | wherein: Rl is aryl, heteroaryl,
aryl al kyl, heteroaryl al kyl, cycl oal kyl, heterocycl oal kyl al kyl

al kyl', al koxyal kyl, hydroxyal kyl, am noal kyl, am nocarbonyl al kyl,
aryl al kenyl, or heterocycl oal kyl; mhe5 in R is optionally
substituted with at | east one substltuent sel ected i ndependently
from al kylWhayiarimedls:i nyl , hal oal kyl, am de, al koxy, hal ogen,
aryl al koxy, al kyl carbonyl, carboxy (-C(--OOH), hydroxy (-OH), am no,
al koxycar bonyl, and al kyl sul fonyl; and R2 is aryl, heteroaryl,

cycl oal kyly, al kiybomptRing 0@ Eotmueal &}éhtlo@érs%édfaﬂﬂé%ﬂeﬁﬂdally a%ﬁfaﬁ]e%al@z
is optionally substituted with at |east one substituent sel ected

i ndependerihergof, orrmaisiures @ekepkyl , al koxy, and cycloal kyl; with the
provisos that: 1) when R2 is a cyclohexyl o R is not a substituted or
unsubstituted phenyl; 2.) wh R2 is not unsubstituted

phenyl ; and 3) when R) i s tetrahydhopyra I d RRis a
substituted phenyl, the Rubali | ?;fﬁ%yortho-or
aryl

met a- substituted with nethyl th methoxy. 2. A
conpound according to claiml1l, wherein R i het er oaryl ,
aryl al kyl, cycloal kyl, heterocycl oal kyl al kyl, YFWFarylalkenyl or
het er ocycl oal kyl . 95 3. A conpound according to claim1l or 2,
wherein Rl is C6-Cl 4aryl, C6 Cldheterodryl,

(C6-Ct4aryl) - (Clhe aIkyI) C3- Cscycl oal kyl, (C3-

CBheterocycIoaJ T? ‘(G -Coeal kyl), G -Co6al kyl,

(C6-Ci4aryl) - (ﬁ?nﬁ‘rﬁl ketaydlayyl, aylalkst, h&ﬁfmfydﬂlbﬁy@cﬁ)all&yy Ihetefbcyélos)lﬁyﬂpﬁxglhd

according Ekyl al xyaﬂl%yl Lydcl'l))?jlzafﬁyl ]émc{rrloa%kyl ngrrﬁlrloecga{r‘l)onylalkil SalrJy aSI}( t ed with

heterocycloalkyl; wherein R' is optionally substituted with at least one substituent
selected independently from alkyl, cyano, sulfinyl, haloalkyl, amide, alkoxy, halogen,
arylalkoxy, alkylcarbonyl, carboxy (—C(=0)OH), hydroxy (-OH), amino,
alkoxycarbonyl, and alkylsulfonyl; and

R? is aryl, heteroaryl, cycloalkyl, alkyl, heterocycloalkyl, or cycloalkylalkyl;
wherein R? is optionally substituted with at least one substituent selected independently
from C,.Csalkyl, alkoxy, and cycloalkyl;

with the provisos that:

1) when R? is a cyclohexyl, R! is not a substituted or unsubstituted phenyl;

2) when R? is aryl, R*is not unsubstituted phenyl; and

3) when R! is tetrahydropyran-4-yl and R? is a substituted phenyl, the substituted

phenyl is not ortho-or meta-substituted with methyl or meta-substituted with

methoxy.

2, A compound according to claim 1, wherein R!is aryl, heteroaryl, arylalkyl,
cycloalkyl, heterocycloalkylalkyl, alkyl, arylalkenyl, or heterocycloatkyl.



at | east one substituent selected independently from al kyl,
hal oal kyl , am de, allcoxy, hal ogen, aryl al koxy, al koxycarbonyl, and
al kyl sul fonyl. 5. A conpound according to any one of clainms 1-4,
wherein R is substituted with at |east one substituent sel ected

i ndependently from G - Céal kyl, hal oG - Cé6al kyl, am de, C -C6al koxy,
hal ogen, (C6-Ci 4aryl)- (G -C6al koxy), CLSCBaIkoxycarbonyl, and

d - Coal kyl sul fonyl. 6. A conmpound accofding to any one of clains 1-5,
wherein RA.is Gﬁe@aﬁl@nﬂlapc@&ngmdhﬁi oo mtereiftB! SRGYCLagl, Ky |

Sy O RSt ol BRI

RZ is substi tutcgﬂetw()t:i?claeukyl -E3St.aliy®), el-koayl, & (Z"rﬁ?lﬁﬂ?@}lﬂghll?&t?}?r&'dig

to any one of clainms 1-7, erein is piperi

t et r ahydr opyr arfyheteioresgalexlhy| | butyl, phenyl al I yI "cycl ohexyl ,
tetrahydro-2H thiopyranyl, nDrphoIinerthyI, phenylnethyl,

t et rahydr opur anyl , pyridinyl, met hyl , cycl obutyl, phenyl, ethyl, or
benzo[ d] [ ®. 3] diﬁomgdundgccqﬁdiogmymdeaﬁdam hgr 3, evhareyn Rnis sobsticited wigh

1-8, wherein R2.is .c but cl tyl hexyl ,

cycl ohept yl , E' Sﬁg\éyﬁﬁg[ ﬁ'@?{t ge}?ﬁ‘ieﬁ pe’t%‘ﬂi‘f?’r%%’?@%ﬁ@?%ﬁ“?ﬁ%ﬁ‘b ranyl ,

pyri di n% : , Orl @h@ﬁwhalt?g@n efl\ylﬁtkmaﬁd ?H@xy@g%oﬁyphﬁd aegieultarsal | y

acceptabl e salt thereof selecte rom

(4 Cycl ohexyl - pi perazin-1-yl)-[6-(tetrahydro-pyran-4-yl)-6-aza-spiro
2. 5] oct - 1-5 yI | AvEIhpssn ﬁﬂ‘ﬁcco@&n@'&dr&mﬁéﬁf DRityi-4 Ri/ﬁé’?élﬁ‘ﬁ' B substituted with at

-yI )-[ 6- (tetrahydro pyran-4 6-aza- spiro[Z2.5]oct-I-yl]-nethanone;
[ 6- (2- Et hyl - butspshong-sabsiituani s@qczecﬁpdﬁwn@nsly FrofmC nEtatigil-halgsarGalkpl, | - yI
) - met hanone;

(4- Met hyl - pi pefS49e G-Gof)ops hplogsn: SohufyP-Gi o a2 5o R 5 B bt
-1 -yl]- net hanangC,-Cialiddsililfdnyii per azi n-

| -yl)-(6-phenethyl -6-aza-spiro[2.5]oct- | -yl)-nmethanone;

(4- Met hyl - pi perazi n-1-yl)-[6-(I-nethyl-piperidin-4- yI) 6- aza- spirof 2.
S]oct-1-ylgl - M baRRmad accordm to any one of clalms 1-5, wherelnR is C4-Cyaaryl, Cq-

(4- Met hyl - pi perazin-1-y ! tetra ]yran- - -6-aza-
spiro[ 2. 5] oct - Q1W]amlh§n loalkyl Csalky C;-Cgheterocycloalkyl or (Cs-
(4- Cycl obut yl pi Lo t et rahydro 2H
pyran-4-yl)-6- g%@@plpgfﬂa%] @gﬁ 1-yl ) met hanone;
7. - A compound according to any one of claims ILG, wherein R? is substituted with at

least one alkoxy.

8. A compound according to any one of claims 1-7, wherein R' is piperidinyl,
tetrahydropyranyl, phenylethyl, butyl, phenylallyl, cyclohexyl, tetrahydro-2H-
thiopyranyl, morpholinylethyl, phenylmethyl, tetrahydrofuranyl, pyridinyl,
methyl, cyclobutyl, phenyi, ethyl, or benzo[d][1,3]dioxolyl.

9. A compound according to any one of claims 1-8, wherein R? is cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclohexylmethyl, methyl,

isopropyl, tetrahydropyranyl, pyridinyl, or phenyl.

10. A compound, or a pharmaceutically acceptable salt thereof selected from:



(4- Cycl opropyl pi perazin-1-yl)(6-(tetrahydro-2H pyran-4-yl)-6-
azaspiro[ 2. 5] octan- 1-yl)net hanone;

(4-1sopropyl pi perazin-1-yl) (6-(tetrahydro-2H pyran-4-yi)-6-azaspiro[2
.5]octan-1- yl)net hanone;

(4- Cycl oheptyl pi perazin-1-yl)(6-(tetrahydro-2H pyran-4-yl)-6-
azaspiro[ 2. 5] oct an- 1-yl ) met hanone; 6

(4-cycl opentyl pi perazin-1-yl)(6-(tet raﬂydr 0- 2H- pyran-4-yi)-6-azaspiro
[ 2. 5] oct an- 1- 4 X]}Etohaxgdmeperazm- -yD)-[6-(tetrahydro-pyran-4-yl)-6-aza-spiro[2.5]oct-1-
4-Pyridin-2-yl - rﬁe%a2| n-1-yl)-[6-(tetrahydro-pyran-4-yl)-6-aza-spiro
[2.5]oct-1- vyl

(4-Pyridin-4- yI(4@yamh@@1methyyblbex{aﬁn(1tﬁ§ [y ehgdiRYFyRin-4-yY)4-akr aza- spi r
o[ 2. 5] oct-1- yl]-nethanone

[ 4- (4- Met hoxy- shiEelgioJegsilpdi-methananey| | - [ 6- (t et r ahydr o- pyran- 4-yl ) - 6- az

a- spiro [2.5 ] --gfaa%% )
(4- Cycl ohexyl - 6 e??a ?'ﬁh 1;? Eles OCthy?'l] (g4 énze}ahylgllpregalzgl %f’gct 1-yl)-
met hanone; methanone

(6- Cycl OheXY' ?4 %/fe%hyﬁ-plper Zin- ?1)/%(: ({‘E)y% }ahén%/l H}% 8@1%)1( ¥plrcﬁb gfoc%1 f Iyﬁ 1-yh)

- met hanone;
(4- Cycl ohexyl - metemade;n-1 -yl ) -[ 6- (1- net hyl - pi peri di n-4-yl)-6-aza-spir
anone;

?Ezq?]cf)gheiw y:&l Hﬁ@grwwyﬂ 1 Y0eOr RIS petsA-278-sR i [Py Pstol g Bediepone: y | ) -

met hanone; 4-Methyl-piperazin-1-yI)-[6-(1-methyl-piperidin-4-yl)-6-aza-spiro[2.5]oct-1-yI]-
(6- Cycl obut yl - é aza- ysp?lpro 2. 5]yo)cE ¢ yI )ygp4p(tetrgh)ydro ggrgn-] -ylw
perazi n-| - yl ] meghdnangs féMethyl-piperazin-1-yl)-[6-(tetrahydro-pyran-4-yl)-6-aza-

(6-Benzyl - 6-az @pl?ﬂb%?clc%- lgﬁllﬁﬁkmlanyrle) (4(-éy<ﬁé/lﬁlltﬁ81$§r¥kmpl'-Plﬁ’(%?(%étljahg/drg-lﬂ—l'- et

hanone,;
[ 6- (TetrahydrOppganaanylMydz)isp&oﬁzﬂosmnﬂq[lmeﬂﬂanoneI yl]-[4-(tetrahydro-p

16 (2 Benvy| oxVECoFloPibylpstTE] ATSRE sy dor 2 pyreps: 881 onexy! - pi pera

zin-1-yl)- met BaRpReR. 5]octan- -yl)methanone
(4- Cycl obutyl - pi perazin-1-y étetrahydro thio 4pyran 3-y E 6-aza- sp

iro[2.5]oct-1- §4 mg@pﬁmm- -yl)( (tetrahydro-2H-pyran-4-yl)-6-azaspiro[2.5]octan-1-

(4- Cycl obutyl - 91)91%{11%61{% 1-yl)-(6-cycl ohexyl - 6-aza-spiro[ 2. 5] oct-1-yl)
-met h anone; ’

(4- Cycl obut yl - p4 ﬂgclahémylprpgta)szBy()(ﬁe(ﬁetahydiod}bpyrama;lyﬁ) 6- aza-spiro
2.5]oct-1- yl] %a et
(4 Cycl obut yl - "}58‘,“3? oqtan; | YDMSthapARe; ahydr o- f ur an- 3-yI ) - 6- aza- spi r of

2.5]oct-1- (4-cyclopentylpiperazin- 1-yl)(6-(tetrahydro-2H-pyran-4-yl)-6-azaspiro[2.5]octan-
1-yl)methanone;
4-Pyridin-2-yl-piperazin-1-yl)-[6-(tetrahydro-pyran-4-yl)-6-aza-spiro[2.5] oct-1-
yl]-methanone;
(4-Pyridin-4-yl-piperazin-1-yl)-[6-(tetrahydro-pyran-4-yl)-6-aza-spiro[2.5]oct-1-
yl]-methanone; '
[4-(4-Méthoxy-phenyl)—piperazin-1-yl]-[6—(tetrahydro-pyran—4-yl)-6-aza-
spiro[2.5]oct-1-yl]-methanone;
(4-Cyclohexyl-piperazin-1-yl)-(6-phenethyl-6-aza-spiro[2.5]oct-1-y])-methanone;
(6-Cyclohexyl-6-aza-spiro[2.5]oct-1-y1)-(4-cyclohexyl-piperazin-1-yl)-

methanone;



yl ] - met hanone;

(4- Cycl obutyl - pi perazin-1-yl)-[6-(2-norpholin-4-yl-ethyl)-6-aza-spiro
[ 2. 5] oct-1- yl]-nethanone;

(4- Cycl ohexyl - pi perazin-1-yl)-(6-pyridin-4-yl-6-aza-spiro[2.5]oct-1-y
| ) - met hanone;

[1-(4-Cycl obutyl -pi perazi ne- I-carbonylb76 aza-spiro[2.5]oct-6-yl]-ace
tic acid tert-butyl ester;

2-[1-(4-Cycl obuusﬂycmhpwlqnpemm-%q@}[tﬁemyhethﬁ-;ﬂmidamwﬁ@aﬁ}@mpﬁsmt}1~N
- met hyl - acetanb e, )

(4-Cyclobutyl ]ﬁEWQ?Wwﬂi yI) [ 6- (4- net hanesul f onyl - phenyl ) - 6- aza- sp

ro[2.5]oct- 1- razm- -yI) -(6-isopropyl-6- aza sp1ro[2 5]oct-1-yl)-methanone;
(4- Cyclobutyl plpera2|n 4- met hoxy- g )-6-aza-spiro[2.5]0
ct-1-yl]- neth &prsiyelobutyl-6- aza-sp1ro[2 Joct-1-yI)- [4 (tetrahy ro-pyran- 4-y1)-p1perazm 1-

4'[1'(4'CVC|Onﬁhﬁhtﬂhﬂﬁkaz'”e 1- carbonyl )-6-aza-spiro[2.5]oct-6-yl]-b
enzoic acid thyl ester

(4- Cycl obut yl - mﬁ-@@nadfﬁﬁaza- irpE Hogtal-yip{froyojeheyylmperadnal ) -Gietiaserepi r o
[2.5]oct-1- yl] t ne; 98 .

L6 (b Chi or o pyFCEH RBP4y D- G piroeflogteL Y- e F s Sy :
perazin-I- yl) pi tdl@{l@-ljﬂrmethanone

(4- Cycl ohexyl - pi perazin-1-y L % (2- et hoxy-et hyl)-6-aza-spiro[2.5]oc
t-1-yl]- meth arﬁ@-ﬁ%Benzyloxy—et yl)- -aza-spiro[2.5]oct- l—yl] 4-¢yclohexyl-piperazin-1-yl)-
(4- Cycl obutyl - Qkﬂﬁﬁ@ﬁén l-yl)- (6 pyridin-2-yl-6-aza-spiro[2.5]oct-1-y
l) - nethanone (4- Cycl’obut yl - pi perazi n- | -¥|? (6-p-tolyl-6-aza-spiro
[ 2. 5] oct - | )(4 Wélflﬁtalrmr@zm -1-yl}-[6-(tetrahydro-thiopyran-3-yl}-6-aza-spiro[ 2.5]oct-1-yl]-methanone;
4-Cyc|ohexy| pﬁh%@ﬁ?WHmfmyﬂ)ﬂ{@‘ﬁﬁ“%?F?FGB?BﬁQFHVPﬁEVWPUrn-2-y|)-6-az
a- spiro[ 2. 5] oé4-Cytlobytly]- pipetah'mnbmb—[6 -(tetrahydro-pyran-3-yl)-6-aza-spiro[2.5]oct-1-
(6-Benzo[ 1, 3]d|ﬁxol ﬂg%l- -aza-spiro[2.5]oct-Il-yl)-(4-cycl ohexyl - pi pe
razin-1-yl)

(4- (pyridin-3-yd- I}?bl@ﬁﬁ@?—bi{’peiazhﬁl-l) -YB-{é{ @iriBaysIfiRan2 bty Dyd-asd=-pirg[2). 516ct- 1 -
azaspiro [ 2. 5]octan- met hanone;

(4-(2- nethylpyﬁ”dnﬁiﬂ“VF)plperaZ|n- I

-yl) (6- (tetrah Y - -aza- -1-
azaspi ro[ 2. 5] 0 gﬁ'c‘%kbwh@?ﬁg‘ﬁ‘oﬂn@ ?6 |£|2 morpholin-4-yl-ethyl)-6-aza-spiro[2.5]oct-1
(4 (3- nethylpywﬂdnﬂhMKmb)plpera2|n 1-yl) (6-(tetrahydro-2H pyran-4-yl)

{4-Cyclohexyl-piperazin-1-yl)-(6-pyridin-4-yl-6-aza-spiro[2.5]oct-1-yl)-methanone;
[1-(4-Cyclobutyl-piperazine-1-carbonyl)-6-aza-spiro[2.5]oct-6-yl]-acetic acid

tert-butyl ester;

2-[1-(4-Cyclobutyl-piperazine- I-carbonyl)-6-aza-spiro[2.5]oct-6-yl]-N-methyl-
acetamide; ‘
(4-Cyclobutyl-piperazin-1-yl)-{6-(4-methanesulfonyl-phenyl)-6-aza-spiro[2.5]oct-
1-yl]-methanone;
(4-Cyclobutyl-piperazin-1-yl)-[6-(4-methoxy-phenyl)-6-aza-spiro[2.5]oct-1-yl]-
methanone;
4-]1-(4-Cyclobutyl-piperazine-1-carbonyl)-6-aza-spiro[2.5]oct-6-yl]-benzoic acid
methyl ester;
{4-Cyclobutyl-piperazin-1-yl)-[6-(6-methoxy-pyridin-2-yl)-6-aza-spiro[2.5]oct-1-

yl]-methanone;



a,,aspirof[ 2. 5] octan-1-yl ) net hanone; and enanti oners thereof,
pharmaceutically acceptable salts thereof, or m xtures thereof. 11.
At | east one conpound according to any one of clains 1-10 for use as
a nedicanment. 12. The use of a conpound according to any one of
clainms 1-10 in the manufacture of a nedicanent for the therapy of at
| east one disorder selected fromcognigjve deficient in

schi zophreni a, narcol epsy, obesity, pain, and Al zheinmer's di sease.
13. A conpound [6€6-ahibrogytidinedryl)-GrezaapiraR i ots-1 24 L@-dyelobutyd pipesainrbnt
of at |east one, disorder selected fromcognitive deficient in

schi zophreni a, yPé’PE%F‘é%”Sy, obesity, pain, and Al zheiner's disease.

99 14. A phar Wtdhegll-p@mmmlia)q@ mﬁdﬁla@lﬁg-ak@%k[%ﬁﬁcﬁp%ound
- y

-2
according to any one of clains 10 (and a pharmaceuti cal
accept abl e car Mhang@Ry/ or di | uent.

(4-Cyclobutyl-piperazin-1-yl)-(6-pyridin-2-yl-6-aza-spiro[2.5]oct-1-yl)-
methanone;
(4-Cyclobutyl-piperazin-1-yl)-(6-p-tolyl-6-aza-spiro[2.5]oct-1-y])-methanone;
4-Cyclohexyl-piperazin-1-yl)-[6-(5-trifluoromethyl-pyridin-2-yl)-6-aza-
spiro[2.5]oct-1-yl]-methanone;
(6-Benzo[1,3]dioxol-5-yl-6-aza-spiro[2.5]oct-1-yl)-(4-cyclohexyl-piperazin-1-yl)-
methanone;

(4-(pyridin-3-yl)piperazin-1-y1)(6-(tetrahydro-2H-pyran-4-yl)-6-
azaspiro[2.5]octan-1-yl)methanone;
(4-(2-methylpyridin-4-yl)piperazin-1-yl)(6-(tetrahydro-2H-pyran-4-yl)-6-
azaspiro[2.5]octan-1-yl)methanone; and
(4-(3-methylpyridin-4-yl)piperazin-1-yl)(6-(tetrahydro-2H-pyran-4-yl)-6-
a;:aspiro[2.5]octan-1-yl)methanone; and

enantiomers thereof, pharmaceutically acceptable salts thereof, or mixtures

thereof.
11.  Atleast one compound according to any one of claims 1-10 for use as a
medicament.

12.  The use of a compound according to any one of claims 1-10 in the manufacture of
a medicament for the therapy of at least one disorder selected from cognitive deficient in

schizophrenia, narcolepsy, obesity, pain, and Alzheimer’s disease.

13. A compound according to any one of claims 1-10 for the treatment of at least one
disorder selected from cognitive deficient in schizophrenia, narcolepsy, obesity, pain, and

Alzheimer’s disease.
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14. A pharmaceutical composition comprising at least one compound according to

any one of claims 1-10 and a pharmaceutically acceptable carrier and/or diluent.



