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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; isobutyl; pentyl; hexyl; isohexyl; heptyl; 4,4-dimethylpentyl; diethylpentyl; octyl;
2,2 A-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 include, 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 include 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 attached to the ring or ring system in a spiro fashion.

Exemplary cycloalkyls include, but are not limited to, for example,
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M@?H@%ﬁ% %?ﬂﬁﬁ?b%ﬁ%ﬁﬁ?ﬁ? 1%@8%% %othlopyranyl

sul fios &mdmflmel’_r @‘b‘@ﬂﬁg’l@]ﬁ)hﬁea Alphe orl 20 QbR )ési preﬂi)n dazotoyhdicals of

i sochronma i.spi ndol i r| in
thy el g@?ﬁ% r?“%ﬁpévﬂlsrﬁw b%. grnd BUH g gfgsdgrom hycdrogen
mﬂM&&@&ﬁMﬁhﬂ&&ﬂ qU|nazoI|nyI t et r ahydr oqui nol i nyl,

t hi epof ur yl yrid nd thienothienyl. T

ter ﬁ{] é’fle'f‘lg%’% I“%e IaEK‘?F or %éﬁ%&% o Bret{ §%t%li§ Foarlaélﬂal%?ﬁﬁe general

fougat OR: aﬁvﬁﬁtelﬁ Re{s@akdad franna Whir€darbah rddeals Exaﬁﬁlaﬂyi alk@xys
carb assqci at ed hydrogen atons). ar

an
1nF1H%eeB1étﬁ1§]e ]lnsr/ut%/detﬁlmg &Y RIBOKY> REOPOXY, 1SOPropoxy, 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



| east one heteroatom selected fromO and N. In anot her

enbodi nent, the at | east one ring carbon (and any
was®eaisied hydrogen atons) are independently PepbEmesiosoco6

with at | east one heteroatom selected fromQ N, and

102758:1 Y% Npet anot her enobdi ment, at |east two ring

carbons (and any associ at ed7 hydrogen atons) are each

i ndependently replaced with at | east two heteroat onsd
acsegitabist fedadimimstraBon N a maneht/SibjeTh e or examplea thicéamyl “pharmpe@nigcally

j di cal
s B o R B L AR BB | Bost “ome
car bdna pl@rafreb@nordmbﬂ ef foomda 1, Bxeatiprhers theebk playinsceptellude,
i t. Xg [
st SRl b Brck oo REHTRL Fos BLOF b A0For
er@mﬁmmereﬁrmeuticalbfmccqp@bleaml@ df putinple 1 o¢rantiaspany thereof,

aﬁ%lyb?tn%%y &f at ferft 6h rée%a%rbf ‘%r}ﬁﬁa IQP %Fgorﬁeq%tﬂfrggf{é%il ?tsleast one

ogen or ogens. Exenplary
pk@amcaliltwhlbgacmpltafolephléoiﬁaﬁmg@h@ changibmeie thekpof. are not

l ' m’fglggen?lg g{agguttigﬁi?{]gﬁle&lve a%t" 1% &i&r\gtﬁa%:m(ﬁl \A}]Jfrll%o ﬁé{dﬂd

roup - ereln
sugfirdnRfo redelajediap envetsof egﬁn@@m@@f ik e desghse being treated.
al k Qﬁ] Mllle‘ asﬁé&@' tﬁ’éxﬁ\le%nh%%wdelggoﬁl ullll o c a I, Qﬁan‘a@rﬁérg ﬁlereof
used al one or as a s I X or efix, re ers to

phaanﬁcelaicsllxﬁccqprﬁéleqekﬁethqtoffernmsltltl@s thelNP@Rh wherein Rg
and Rh are independently sel ecyed from hydrogen or a
hydr ocar bon radi cal/ term [[al koxy" used al one or

as a suffix orgprefix, \cal s of the
is selected froma
koxyg incl ude, but

general formula -
hydr ocar bon radi cal

are not limted to nmethoxy, etho NQpoxy,

i sopropoxy, butoxy, t-butoxy, isobutoxy,’

cycl opropyl nmet hoxy, allyl oxy, and propargyl oxy. The
term"sulfinyl" refers to an S(=O . The term
"sul"f'SIYY " refers to the group S(=0) 2. The term

" c arpb I hi@by1Sary 101k Bt GoQURIK A & Joalk Zh ﬁet&remloalkylalkyl
ona Iy substituted" refers to ejt

al@fhreﬁwwl@é hygiox b sl harnar B bY, heitae i dHalkEn.
ol RS y U yS, Wi teid RISBbptRhal HyibRiMaAdd ikl £ 1688 Gne substltuent selected
substltutable P03|t|on and groups, structures,

infRP RO CEoTT Ak Syeeo. 1Bk BB egl. alkony. haloger, afalkory.
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,.
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; 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.



The term "pharmaceuti cal |l y-acceptabl e", as enpl oyed
herein, indicates the subject nmatter being identified
W(as()o%/phmarmceuti cally acceptabl e” is suitabl e BOTSE2008/050606
si ol ogi cal | y102756-1 US/NS 7 acceptable for
“ﬁ7§hﬁﬂ PSSt ration to a patient/subject. For exanple, the
term "pharmaceutically acceptable salt(s)" denotes
sui tabl e and physiologically acceptable salt(s). The
phr ds andthgr mpnqwhmidvmﬁorﬁ oravideaa fommnachefi fomeitas!, eraetieafs
[ £ Or mxtures
B e S R
enanti oners thereof har maceufi cal | y acceptable salts
of formula I or endntio reof, and/or m xtures

of at | east omé—+Mee bas aN_or enantioners
thereof and at | eagt o rmacguticafly acceptable
salt of formula I antl omer st herelof . The term
"therapeuticall y-effective anmount %xszto t hat
anmount of a conpound sufficient to nodul at e one or
nore of the synptons of thelcondition or disease being
treated In one aspect, the invention provides a
conpoundlof formula I, enantionmers thereof,
phammmnﬂﬂhmmw$y,ay@kptmmhemﬁmkysq&hﬂ&gbﬁﬁmﬂ@mhm&yhmgs
ereof : er ein r a I al k
un aellioggallﬂl aHWErolxyalka/ y,Calm aﬁ(?//ﬁ al¥1ﬁ1‘0 agbr n faﬁcprf X?ti:(m? kar?llay(eﬁyl
oraiete;dcycltaﬂmmfdnyﬂ(l is hgtd)ndhgsabdnyjtqd vaith am(mattk)yd: substltuent selected
1nﬁeé)en(%n &/9? f k%l’l(’) S&%%}%r oa%ﬁcy? aml %/a]_QOXP’ ehn YO §u1b glf}lllatlkol?(%’ d

ona
amWMibmndb&ﬂm&&caneoamﬁshytuQﬂPOHghmmmedhnwd&pﬁmdemiIy

r al k cyano, sulfinyl, haloal kyl, am de, al koxy,
ﬂ%@?ﬁ%@ﬂ e%'grylalkoxy, al kyl carbonyl , carboxy

( C(Rfﬁﬂ) ) hetdwadylpowlgélkmlkylammmladm;ox?t @ﬁﬂMf}&dH{yl -avttdrein
S M A RS LA R R D RO ol

Cﬁmwlsmopmmﬂh@tkMkﬁubstltuted with at | east one
subst.j ent .sel.ected i ndependently fromC _ C al kyl,
alkay dﬁ& %nggalkyl; with the provisos that: 1)
when) RﬁhdnS{z ﬁ?s cyyclobhxgk R is nfla substinaitd & uasbstititedipledylor

uns lﬁ?St hen > s arﬂhﬁﬁyndt 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-yl or 5-(trifluoromethyl)-
pyridine-2-yl.

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

pharmaceutically acceptable salt thereof:

VU



2) when R2 is aryl, R2 is not unsubstituted phenyl;
and 3) when Rl is tetrahydropyran-4-yl and R2 is a
wae st ed phenyl, the substituted phenyl i SPEIDSE2008/050606

ortho-or neta-substituted with nmethyl or

10275ek USANPbsti t ut ed wi th nmet hoxy. 102756-1 US/ NS I n
anot her aspect, the inventi%n provides a conpound of
formula |, enantiomers thereof, pharmaceutically
acceyicabl e salts thereof, or mixtures thereof: |

whergi. i r e
e B Sty A DEREL OR My, Bl KK orpracveapligatky,
allgyliaoxyakR dwyleakkalkyl, anymhatiyl amkoptarboaalkpla hitgrpsycle, arylalkenyl,

O%gegggggm%}%leﬁyﬁl H[rﬁg)lﬁ{hl %tlgn%dq%1¥loa2a%§§%¥é 8 th{tuent selecc]ted
mvkwmhﬂeatly fr@aglkyb ﬂsem@ whiginylt hpdaatkyk @me?@t eélebxvﬁ@é}gem d&mcaryonyl

h}’dﬁ%g]é%ﬁﬂ 1 sul finyl, hal oal kyl, am de, al koxy,

oxy, alkylcarbonyl carboxy
(- CRQ ﬂﬁ)@loalhyldalbﬂyhe(er@t)lpalam moyclailytigtariomyk’ is and

heteroaryl, cycloal kyl,
Opz%lloﬂa}qy S%tlﬁ‘ge\réc‘)%thcal?%aﬁt ﬁnﬁi Cyd% %ycl oal kyl al kyI wherein R
is dpbmemmaioﬂrynesuﬁélls atyl;ﬁletdromyt larydetlkyll, élas:toanyﬂvékyl cycloalkyl,
S
he%eir?( Elo%ﬂ%ﬁa gyl eﬁjgﬁ tll?o%gﬁlpﬂ %?nga;%ll pr 6r\1/0|913 gpa?wg%a%0f¥f31@1
haMnmyclRZarylslk@ytychmMyloakﬂl is not a substituted or

SR PR BNSEA 20 ATk gl Mol 1
hetaeayalayilylalpylr ekl Arythlkenytl hiR@robwleaoshelysiciytiolied. phenyl
ot A7 SHEEp b FpRaRik LRk RRRTR Ao et i1
hateedyoheylkylalig, diylvendalké@], iosheteregycloakgxyl , Rl is not
b e &QLLA}&L%?&%&!M% 1Y OEM?ryf joflet &Q{Oglglfgé‘n%&e iyl
anlrkal)l @ae(ésca:lwﬁdiwﬂ)(ﬁﬁﬁ@sh@ﬁer@ﬁﬂwmya (IC1 (bﬁlkfal), Ci-Cealkyl, (Ce-Caaryl)-
(0?—*&%511?&95,“&iC%—ﬁlLeYer@c%l%Elkﬁbl e salt thereof:756-1 US/ NS
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;-Cealkyl, 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,-Cealkyl.
In still yet another embodiment, R' is heterocycloalkylalkyl.
In a further embodiment, R is arylalkenyl.
In yet a further embodiment, R' is a hetrocycle.



9 wherein: Rl is aryl, heteroaryl, arylalkyl,
het eroaryl al kyl , cycl oal kyl , heterocycl oal kyl al kyl
wabdoghi473ad koxyal kyl, hydroxyal kyl, am noal kyl , PCT/SE2008/050606

am nocar bonyl al kyl, heterocycl e, arylal kenyl, or
10273t EP DBy cl oal ky! ; wherein RL is optional |y substituted

with at |east one substituett selected independently

from al kyl, cyano, sul frryl hal oal kyl , am de, al koxy,

hal dgesjll @t‘tqulemaoct)mmyl R! lhyldcrmuwl (tet@%&drom/mnmb pheapigthi butyl,

c
o R TXSLORLIY v Bl RELEROCHOLRA . oy tmrn,
teirhtyHrofitraryb agtidieylanelyd) cwalbktwl phenylm’qlefl,eqwbwwdﬁrhﬁ]dlmlyé
ar I ], .

o L tEhPE AR cntBliof I pirPEGRSPAGY Ll qpyran aryt, |
tehglﬁ'dmx/ram &y'l ;phqmeﬁryhlbkty pheasialid ceveclobexy |, adtialyydro-2H- -thiopyran-3-
o B A S ot AL P OEYIRE D W il
pmdm bk kyl pyridet %Wb@ybm@b)ﬂ}dyWaIOhwl; plEnkhA-yl, ethylyladkenyl |

béﬁ%g@f)’%&ka@ﬁ?(. het erocycl oal kyl . In still another
e odl nt

1t , is aryl, heteroaryl, arylal kyl,
cycllozgtieyll a ﬁﬁﬁé@f@nﬁ@@?@@@*alikly Festrliydropyh4éyll, pherreftiyhicikarmyyl, 2-

et%;lb@t@frl%y[ 1Q1 lgy1. 1N yet another enbodi ment, Rl is
aryl eteroaryl (C6-Cidaryl)-(G -

%allkywhe@lb%l@&e@ﬂa Bais ﬂahyd€mfa@8%ét erocycl oal kyl ) - (
Cr %%Olﬁ)él” émbo(d\fmeq{’q{ lfsydhenegl‘gij Cidaryl)- (G-C

6al kenyl ), eterocycloalkyl In a further
enbdy stﬁbampthemnhoém@ny Raiskiphamydy c| oal kyl ,

het % &ﬁyfe't %ItﬂéYém%g{méﬁ?tReﬁsOf:é’tﬁhgﬁ Jikyl al kyl. I'n anot her

di ment eteroc al kyl, aryl al kenyl ,
or éwﬁtsl Wher eth@mpntJRaﬁbﬁWéwl émipeddient , Rlis

het &4 ?&ﬁ%ﬁﬁ{ Modlngnf R! ?sl slﬁysjtltut@r\%{haelt h%%ﬁ)()he suBtituent ?electled

arylalkyl. I'n yet a further enbodinment, Rl is ar

indgpopdeaty from ebrek cxann suifimdnialoafky], gmilst alkasar hplogen, ﬂlkglcmbvnyl
hﬂ%){?Y_G(B‘Hi wriher, enbodi nent, Rilis arylal kyl.

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

In still yet another embodiment, R' is substituted with at least one substituent selected
independently from C,-Cgalkyl, haloC;-Csalkyl, amide, C,-Cealkoxy, halogen, (Cs-C4aryl)-
(C-Cgalkoxy), C;-Cgalkoxycarbonyl, and C;-Cealkylsulfonyl.

In a further embodiment, R' is substituted with at least one substituent selected
independently from ethyl, methyl, isopropyl, 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 methyl.

In still yet another embodiment, R* is aryl.

In another embodiment, R? is heteroaryl.

In another embodiment, R” is cycloalkyl.



In yet an even further enbodi ment, Rlis cycloal kyl. In
still another enbodi nent, Rlis heterocycloal kyl. In
wQ@ edosasmsther enbodi ment, Rlis alkyl. In yet evBCI/SE2008/050606
anot her enbodinent, RL is G-Calkyl. In still yet
1027V H&S enbodi nent, Rlis heterocycloal kylalkyl. In a
further enbodinent, Rl is arlylal kenyl. In yet a
further enbodi nent, Rl is a hetrocycle.756-1 US/NS 10
I'n dnsfiirthbr dmbodiment, Bhbetliyhent, R1 is pi peridinyl,

tet rl@ﬁ%% ﬁﬁ%{hgl?érf%bﬁd@l&ﬁpglﬁ%gtﬂoc A :I phenyl al 1yl

cyclo rany
mor pinpétiamgyoatiimgter ermvéwmnrr@t Wycloallgxlalé}‘iydr of uranyl ,

yrigdi; t byt Y _or
bendol T ATG ECs PRt e IR A,
Cntiorodyahaiiey, OF{Eat(éC}inQ&Wl)anCgalkyh— yl,
tetr -3~
pher%i/l i ﬁ@fﬂ’éf %H'(%oﬁ n¥ént %2#?68{1&1@’ %};,glq—o(% é:%{}?a’lkylalkyl, or C;-
Cealbyt ahydr o- 2H-t h| opyr an 3- yl, N-norpholinylethyl,

pheﬁ%{&gﬁﬁ&ﬂ%remB@&ﬁl%hyI@r@&uﬁgd}cﬁaﬂ@p pyridin-2-yl,
pyrid y pyri
pyrllmﬁme\@nﬁ#ﬂéﬂ@}mboﬁ@tehw{yis Cz@yé}i’%ﬂ%’wyl phenyl - 4-yl ,

et hxmmlfa&hé%%&%&m}nh r3) @1-exly1 S-yl . 'n .\/et still a
furt mbodi ment, Rlis etraﬁ/ydr opyr an-4-yl,

phe ﬁ@ @tﬁWet arcgvam gﬁ@apr en@odlglehtny)@ cydloprenyl, cyclobutyl cyclopentyl,

cy’!:l'ogggh XW(%eBﬂyP %dl(ﬂ%kylmktﬂylamgtﬂ t Q@[{r n@m&gh\y@wyranﬁl bytidinyl,

Rydr opyrf an- 4-yl anot er enbodi ment
orphenét hyl . In still anot her enbodi ment, Rlis cinnanyl.

I n &iﬁ gt bl Bfa/ﬁ{ eval ﬁ;é@sgenn%gg&gghﬁﬁ% %&w@l 2588 davh RYE Y enty1,

cyxloh@WhyyddlepﬁYbeyql@wylmpthyly@@thﬂ senrenyd tetehiybeltyrart-yl Rridin-
24 BoSHRSstt ed with at | east one substituent selected
i ndependent ly from al kyl , cyano, sulf nyl, haloal kyl,

ani deyetatikeeiher prahodientt. Raisoyleba ity cm}@xeéxéycyelowl
Cy{sa%gro? Wf %lé)gé&ylyc%’tclo?&%‘elgg&h}gﬁ%uﬁ?l t usﬁt ! 2el ected

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.

In still yet another embodiment, R” is cyclopentyl.

In an even further embodiment, R” is isopropyl.

In still yet a further embodiment, R* is methyl.

In another embodiment, R? is substituted with alkoxy.

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

In another embodiment, R'is Cs-Caaryl, Cs-Cysheteroaryl, (Co-Cgaryl)-(C,-Cealkyl),
C;-Cseycloalkyl, (Cs-Csheterocycloalkyl)-(Cy-Cealkyl), C;-Cgalkyl, (Cg-CaaryD)-(C;-
Csalkenyl), or C;-Cgheterocycloalkyl; and R?is Cs-Craaryl, Cs-Cysheteroaryl, Cs-
Cscycloalkyl, C;-Cealkyl, Cs-Csheterocycloalkyl, or (Cs-Cscycloalkyl)-(C;-Cealkyl).

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



i ndependently from al kyl, hal oal kyl, am de, al koxy,

hal ogen, aryl al koxy, al koxycarbonyl, and
wa@bdoghssid onyl . In still yet another enbodi menpCT/RI2008050606

substituted with at | east one substituent sel ected

102756ndEep®¥dent |y from G - C6al kyl , hal oG - C 6al kyl , ami de,

C - Coal koxy, hal ogen, (C6-C2XAaryl)- (G -C al koxy),

C - C al koxycarbonyl, and C -C al kylsulfonyl. In a
tefrahythioranyhrippakdimg rmsthyRicyrlebwylbshenyluttisd, onbertzolal[ 113 &bexolyl; and

d r
E‘%ﬁ&wi’o%&i tc%c ﬁ%&&@eg }55%%%? %{?f%@;ﬁ, QL EEDMethy1,

mNthelsmmfyb rtfrmhydﬂ@yrmh byridenyll. fooplyenyl. met hoxy,

trif O;¢

oty HERREe ShodfiRhE ks pEERARELESL RAMGarorfB4, ¢
tegallydtopyren-édl, \mhftrbrleﬁwl etk ph@mbllﬁl &yglohexiyh teprahydamdlt] tilappyran-3-

| -}

e R P OSSOk B pir R B PUSA
p}@idbls&-vltiﬂlewrmrt hylkt-ylredkilylosyelohetyhphenylthylsethylyl, gret

jrent

o T 1o p R iond ARl TR
cyelpbéntel Wylohaswqhquthshlsomropw, tgtrihydrongen-éryb oaiidredtyl. oR
pHefyi@lygy! - I'n an even further enbodiment, R2 is

het erocycl oal kyl . In yet an even furt her enbodi emmt ,

R ilsygypdirdat kytedinept. R' R lieraoycl@ligipikyl, @ylatkenyl, or arylalkyl;
an!a%%f 1%¥1l<y1 %@m&iﬁ?ﬁ%f’@%df G-C alkyl, C3-

C8het cl oal or C80yc| oal kyI) (G-C

6al Ky Ft)ll yer itno;l@t erabordunqnh& isdheisogh eteadley], (RICqpIsyIGBylafienyl, or
a&Mkap%m llS Cs= n%%@logﬂéﬁ é3 Rg'%ﬁ/kl@éllkylhlkyl or @C6almal kyl. In

yet " anot her e . I'n an
evern fagilich @nb@nm.waermclp@kmub@em@g onoal lkgsr e, Cr
CJa&yﬁsuﬁgtin!ltEd S0 Schet o%mgll g@ﬁfke d}ﬁ‘)guﬂs‘&ugd V&g%h Al K¥et one aﬂ<yl or

get an even further I ment
ar?ﬂ?ﬂfb’kﬁﬁ Bigyed, wighyat legtsong Plk}’lc@}@IRo et 4 Cyclea}llé}ﬂdhe%y I
oRMGIOBRDL ¥l ¢,-G¥&LOhexyl et hyl, methyl, isopropyl,
t et r ahydr opyr any pyridinyl,
In yet a further embodlment R'isa heterocycloalkyl substituted with at least one

Ty NS
N

methyl.

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

- N
f\f N T TN o)
N—~R' k /\/ g I / O\/
CH; RS , R , N ) o )
r’\/?\/\N %@ m e
o , \RS, or \/ ; and each R’ is independently selected from H,

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

and amino.



or phenyl. In still yet an even further enbodi nent, R2

is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
\V@ymmnhspiyl cycl ohexyl net hyl , net hyl, i sopr opgt/SE2008/050606

tetrah dropyran 4-yl, pyridin- 2-yl, or phenyl-4-yl.

1027360l Y&NSst i |1 anot her enbodinent, R2 is
cycl ohexyl net hyl , cycl ohexyl3 cycl obutyl, cycl opropyl,
cycl oheptyl, cyclopentyl, methyl, or isopropyl. In an
even further enbodiment, R2 is cyclohe*%#g?t . In
yet an even further enbodinent, Ris ¢ nexyl dny
yet still an _even further enbodlnent . "

cycﬂ%%ﬂﬁ i anofhsr sipbadiesnt. &nisodineAty ke % cyclopropy ’
nother enbodlnent R is cycloheptyl i1

enpogj me i.s | ope | § en
odi/ment ﬁ% |§§ (GFQRS sLh%I%Ta a
“ﬁyrther enbodl <R fs netb&ggT %\\(Lef(Jher\/o ’

enbodlnént R2 |s substltuted wi t h 'al koxy. I n yet

e n substituted with nethoxy. In
anot ﬂf#%{gi%iﬁﬁ G 4daryl,
C6- G ero 'or ( C6- ryéabh R 11%69@1|dg1¥%)selected from H,
C3- C8cycl oal k I CBheterocycIoa y

loggil 4&1911 ey Aoy svd’%yﬂ kylpalkyl cauidy. apyy. halpggn. C lc%@lkxl@armya hygfroxy,

C3- C8het erocycl oal kyl; and R2 is C6- C|4aryl %;£;>
| N—R*

C6- Ci 4het ep63 gr
C3-_C8he;_er| k %y ﬁ?’ al kyl
angagmiaet R is| n stidl> another® embodi ,

Cp@pﬁg9ﬁyngkkwa(QQ& (gﬁgpyranyl phenylethyl but yl ,
phenyl al I'yl , cycl ohexyl, tetrahydro ZFLthlopyranyI

nmor phol i nyl et hyl , phenyl / NS_12

t et r ahydr of ur anyl pyri di n%')‘i ;but J_,LE>
phenyh stilefulRdr em@édlﬁerﬁzmz[lﬂ] 0X .d ,
cycl opr |, cyclobutyl, cyclopentyl, cyclohexyl

oh ptyN__gycIohexyInethyI nethyl i sopropyl,

Edpyranyl pyridinyl, or phenyl. In stil
odi rr&rttl,c3lam<yi-sncpk‘pi@aiogiioacyyioamylyl

tetrahydropyran-4-y|,
YAELR 5\\JZAELW kv)

In yet another embodiment, R is o ,



tetrahydropyran-3-yl, phenylethyl, butyl, phenylallyl,
cycl ohexyl, tetrahydro-2Hthiopyran-3- yl,
\Vm&mmnphoiinylethyl phenyl et hyl , PCT/SE2008/050606

t et r ahydr of ur an- 3- yI pyridin-2-yl, pyridin-4-yl,

1027365 VSINS- 2- yI - 5-yI, pyri di n-2-yl -6-yl , met hyl yl ,
cycl obutyl, phenyl-4-y|, ethylyl, or
benzo[d][I, 3] di oxol -5-yl; and is cycl opropyl,
cycl obutyl, cyclopentyl, cycl eRexyls—w®ycl oheptyl,

cycl ohexyl met hyl , nethyl, isopr ,

t et nakyereo pylt Aarhed-cybedipyitj Rliin- 2- yl , ..phenyl -4-yl. In
yet a further enbod|nenLM~R1 i's heterocycloalkyl

al kyl, aryl al kenyl , | al kyl; and R2 is
cycloalkyl cycloalkyl F:?}—ﬂbr aIkyI In still yet
anoﬂh@ﬁﬂ@nbdmdmmmiRl het erocycl oal kyl, G -C

al kyh t%ﬁ?&h&é@%&emq{ &y, @, {ﬂ@m@and R2is C3-C8

cyclo cycloalkyl or G-Calkyl. In
anot her enbodlnent R1 |s cl oal kyl substituted
with at | east one aIkyI aiEV? substituted with at

Ieaéﬂﬁdh@tamﬂytﬂmaﬂyh@mﬁ%nwl Sbstituted with at |east

one al kyl, or arylal kyl substit d with at |east one

al kyl ; and R2 is C3-C8 cyclo y|—=C3- C8

cycloalkylalkyl or G-Calk yet a further

enb nt, hete Al 0 3l kyl substituted with

CT9gL IR o Rhpbgolifbgr REY Lo kL subst tut e

sul fyl, hal oal kyl, ami de, al koxy, | agen, G -C

al kyl car boxy, hydroxy, and am no. /56 /NS 13 I n yet

st|I e i ment. - C2- Q3al Kyl - R3 | ower
I+y§g€%%b&m§ﬁF$%§g§0%hF af{k§ am de, al koxy,

halogen G - C al kyl car boxy, o , CG-C3 alkyl; and

R44 is a C3-Cé6eycl oal kyl . In k}/l|| further

eangbﬁr@\féh stllf?fhhﬁer'emQBanentq{ Ky ,@nd_ R4 iI's a )

C3- Cocycloal kyl . "I'n yet anot her enbodi ment, Rlis In

yet still a further enbodlmﬁqlE/F§L§ >S/ NS

In an even further embodiment, R'is

In a further embodiment, R?is /D D % E> O
g I,> , methyl, or isopropyl.

1/@
4
In an even further embodiment, R? s .

5

O
In yet a further embodiment, R” is .

In still a further embodiment, R?is g

In a still further embodiment, R” is g E>



14 In an even still further enbodinent, Rlis In
anot her enbodi nent, Rlis R3 In yet another enbodi nent,
WwWR1008/14B24 C3al kyl -R3. In still yet another enbpci/aEI8/050606

Ris In still even a further enbodinent, Rlis --0 In
10275pek USNSI | an even further embodinent, R1iSs VJ In an

even still further enbodineft, Ris In an even further

enbodi mrent, Rlis In a further enbodi ment, Ris ,

met hyl , or isopropyl. E::jégn further enbodi nent, R

In yet a further enbodi is Instill a further

enbd@Vﬁfmﬂﬂermb@hmﬁﬁdRS$|I urther enbodi nent, R

i $102756-1 US/NS 15 In yefw§nother enbodi ment, R2 In a

further enbodinment, R2{ s | k—an even further

enmbodi nent, R2 is Cl-C3 Lk&l. In yet a further

enmbdai frether enfrofligmeneRhigl | i sopropyl. In another

enbodi ment, R3 is independently selected fromH, |ower

al kyl, cyano, sul fnyl, %hﬁ§53|ky|, am de, al koxy,

hal d@@wthe@mtpdanmlf?ca% hydroxy, and amino In

St'hhm@&@ﬁhﬁ&m%ﬁﬁ%@hﬁﬁpkﬁw%?(h%%kﬁdependently sel ect ed

fromH CH3, cyano, -S(O 3, -C(=O)NHCH 3, -COCH

3, d, -C(OCH 3, OH, andN(CH 3)2. In an even further

enbodinent, R4 is a cycloalkyl In a still further
enbodinent, R4 is a CchcIoaIkyI

—R3
& hog©
In yet a further embodiment, R' is

o r‘
O s it %—Q
CHy | O X/ ;and R? is , , 5 >
O, g D, methyl, or isopropyl.

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

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

In still another embodiment, R* is independently selected from H, CHs, cyano,
—S(=0)CH3, CF;, —C(=0O)NHCH;, —OCHj;, Cl, —C(=0)CHj3, OH, and N(CHs),.

In an even further embodiment, R is a cycloalkyl.

In a still further embodiment, R*isa Cs-Ceeycloalkyl.

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-y1]-
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-yl]-(4-methyl-
piperazin- 1-yl)-methanone; (4-Methyl-piperazin-1-yl)-[6-((E)-3-phenyl-allyl)-6-aza-
spiro[2.5]oct-1-yl]-methanone; (4-Methyl-piperazin- 1-yl)-(6-phenethyl-6-aza-spiro[2.5]oct-
1-yl)-methanone; (4-Methyl-piperazin-1-yl)-[6-(1-methyl-piperidin-4-yl)-6-aza-spiro[2.5Joct-
1-yl]-methanone; (4-Methyl-piperazin-1-yl)-[6-(tetrahydro-pyran-4-yl)-6-aza-spiro[2.5]oct-1-
yl]-methanone; (4-Cyclobutylpiperazin-1-yl)(6-(tetrahydro-2H-pyran-4-yl)-6-
azaspiro[2.5]octan-1-yl)methanone; (4-Cyclopropylpiperazin- 1-yl)(6-(tetrahydro-2H-pyran-



Yet an even further enbodinent is directed to at |east
one conpound sel ected from
w@ 2008y ¢13ohexyl - pi perazin-1-yl)-[6-(tetrahydro-pyr/arzods/§50606
I aza-spiro[2.5]oct-1-yl]- methanone;
10275(&1-@%\150hexyl met hyl - pi perazin-1-yl)-[6-(tetrahydro-pyr
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(tqtzphykse- ﬂlyl’rpmmﬁeylhéﬂmsﬂ)wit ylo¢ten-pivbmethhryine:64-aydepspiy lnafezB-1-

yl%(_@&{egre}h%gr}() %%)Ef—ﬁgggrh@—g}ﬁ%zas%ﬁé [y%ﬁ &Yaln—' 19391%194%!)1{%: 4-Pyridin-2-yl-
piperegithyAyD g bffetrahgilng- mzrayfﬁl)ylﬁéaz‘aw’gpﬁ%ﬁx[czl5(]]cmftthanone; (4-Pyridin-4-
yl%p%%’e%&izmnpgll:):?@?%h I}])Mt?lﬁ IZDSJI) & ézg—géi?(g[%?i[og%%—ij/%%ﬁoeéhta?onfi [4-(4-

tetra
Mgthpxymgtche hpinerazig-A- YGy[é’r(@b@hyWOmYp@r”aYlD -A=aza-spiro[2.5]oct-1-yI]-

méi%ﬂg)lé gzl 6&8&? QMeQazm 9% @Bh;%f/iet?ﬂ/l)é' a@za S {cﬂ§ 9 a2| %1?
mgt

anone; opropy
JIONE; 66- (Cvépheahlyﬁ:iaw@ SQIFP[E}?]O&W?%(‘&C)@SIIINSA D@erazm 1-yD)-

m héﬂo)sl% ?ﬁg a&&lx gﬂrqgeéa%}lrp%ﬁ‘% I- %ﬁ%te%[%@igfrﬁo 1?_|6 )ellgaasr?lro[Z .S5]oct-
1 &L]we)haaor@z xyl- Bl]p@)r@@aﬂ 311) (PHyopeaphi mzﬁéplrop 5]oct-1-yl)-
I [
itﬁeg%%{é; |’(1@ g?@g%d 6pa?g ﬁﬁlfor[‘l {S])oé’t ) %lg [a4$(tetralé dro- gﬁ/ran -4- gr% plperazin 1-
yl tnh%ilmﬂﬁe (6(B¢n@9réiaé@mpgﬂ %@q@érYé)z@wwlylnewl piperazin-1-yl)-
m@th&loﬁé r[@gweqla%d?dwé&{ &193% ¥ zpu%[ﬁ]@aw VIP[42 AR Pgrhn- ¥y 1)-

net ano
plper%n) 1pH m(lqﬂ@p@@h&ﬁd@dﬂepwlw ezﬂhyglf)ré 32@ 5912%[2 St by R-(SFwsdaheryl-
plpéﬂljln W‘)h@éﬁ%ﬂ&le 44C Jb pé’razm 1-yD)-[6- (tetrahzdro thlogyran 3-yD)-6-

gera2|n ro-pyran aza-sp
aZiarSB‘{fOi §logict-vli- nvrll]anqmt(l‘&%@}ﬁ?butYfmpe(rmn 1-yD)-(6- cyclohexyl 6-aza-

sp%&@?&@( 'l%erﬁé/[hz)noﬁ)é @?C%(‘)‘tﬁfyl élpwa}m 1-y1)-[6- (tetrahydro -pyran-3-yl)-6-
(tetrahydro-pyran-4 ? aza-spiro[ 2. 5] oct - 1yP,J;
aZﬁ-éplmﬂ}é]{?gt- -yl]-methanone; (4-Cyclobutyl-piperazin-1-y [6 (tetrahydro-furan-3-yl)-

6-hfhs @f&[lz %ﬁH‘éM’ :yr]Qﬁe@l%B@IZel - éycl’db)lfy( BipBRanel MYk BnffiofRY L

et sél @@r%ﬁ@&;ﬁﬂacelaﬂan%WWE ¢h-Gyclrbexyl-pipeizipl -y G yrigioyd-yl-o-

azﬁjsﬁ%[@g oet ]?/JIr)efha%U’[qr(@@elobut 1perazme 1-carbonyl)-6-aza-
(4- Cycl ohex erazin Té) - et hyl - pi peridin-4

spirg2)l@1-424- @E}iqa@{dzers]mﬁﬁltqstery ¢i(] (ﬁ@yﬁ%@lperazme 1-carbonyl)-6-
azét%m%{@k?@teé(ylp ;Nprh&ﬁ\flaa%étﬂnﬂde My EBolePIORE. 1-h 8&ar Spi r o

metéare%ﬁoe}ﬂwﬂlwl)eﬁ AP f p]-Bilwethapang (F-(elopytghpipgigzit-&
yI}- ?(E@Hetﬂbxylé)}ner@'l)aﬁizﬁjsbl Rorb. quh 1- Wﬁhﬁﬁﬁﬁﬂh@ s 4-[1- ﬁ4 Cyclobutyl
enzyl

aza-spiro oct 54 cyc oheX\é
plpg%nﬁ: 1- cw@wl)ﬁﬁﬁgﬁ@ ]oct 6-yl]- benzmc acid methyl ester; (4 yclobutyl

plEl)éaz(lrI? zf?fb-Yéei{n?ngW ﬁﬁldﬁl 2r/ g]?] '6@12@%0%335]5&[123!1%%%0% [6-(6-
C]E}pr'gepfyg ]inl’; yl)- %afa qu?u;asp . é -yl]- (4 cyclobutyl -piperazin-1-yl)-methanone; (4-

cj}gﬁoh(e;yl%ﬁ{ézayinqu) @st@xhe)m&y@a@nmza @Il;l?o[ﬂs]@@ttl Y11-Wethak e QY-
Cl oheXx erazil n- -

Cxcjrqb@gyé%l@grgglwl }@ @@ygglp ylf eyp )sp1r0[2 5]oct 1-yl)-methanone; (4-
Cldstuty@bipabYia 10 BLPBKI-8Rz3spitd[2) 51&-1-y1)-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;



aza-spiro[2.5]oct-I-yl]-nmethanone;
(4- Cycl obutyl - pi perazin-I-yl)-(6-cycl ohexyl -6-azaspiro
WO 2008833¢4 - | -yl ) - met hanone; PCT/SE2008/050606
cl obutyl - pi perazin-I-yl)-[6-(tetrahydro-pyran-3-y
1027ﬁ6)1-’éO§/N§za spiro[ 2. 5] oct - | -yl | - met hanone;
(4- Cycl obutyl - pi perazin-1-yl)-[6-(tetrahydro-furan-3-y
|)- 6-aza-spiro[2.5]oct-I-yl]-methanone;
(4((yrQye B-obpipgrhzipil pdfaiétrahy drgRY-pyBan(Rylvbrphptd b5 Wetyh-ét hy

ylhrée:ﬂzi?l éﬁfe @%Mé[l ?a%}? %1) 1pe¥ z% ng)@;(%%gﬁ/ ro- 2H Ipyrgn -4-y1)-6-

azasparo Bl eatfn2l, ﬂ}m@hamlle—» yid) (4fféiﬁt¢émbwedm 4- Yl)plperazm 1-yl)(6-
t Do B '
(tf[éI]ahﬂc(ﬁ’O %?yﬁplﬁ 9’1 6-&%&91% if gjlacetan Eﬁ%@?ﬂ&éégagg ’erﬁﬁfﬂﬁf?érsr fﬂ[ﬂeof,

cetic a
pl@ﬂ{lacel(twamrwmbtewhhqdhgmfaz|nnetutes tharcbbnyl ) - 6-

az a- rhexg n%ooﬁln%ﬁ{ 1S glré@tﬁld t{)\L t;/l%%'g :c?ﬁq_%uﬂﬁgg&;ﬁed from (4-

pl perazin
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mPtth)le [(EMewyheipprasay-l W)r(ﬁmhm@yyﬁ Yzagspagld-d¢si-1 o andhapencs (4-

Mlefhw ‘[leéi(%tllhﬁ Brﬂg 51 {n@fhgflgplperldm -4-y1)-6-aza- %Ijlro[Q, 5]?0‘[)} }il] r?ethanonT (4-

or o- aza-spiro[ 2.
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azLagnrg 2gq$c'téin 134/1 mé’[ﬁinb@cn ?énﬁoprgﬁg%plperazm 1- Pll)%6 -(tetrahydro-2H- an -4-

C () Utg/ Pl pera2|n aza-spliro
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enbodi nent diréc to at east one COfT'pOUI’]
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yIEHehefeEdb mhg&t%fa;a gbnlopyﬂ]aah@1)(@951@1%&91%@%@1;,6 yl)-
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methanopgs|[ h@%fﬂpmwﬁn ﬁvééjraa%ﬁmrqp §/]P‘)t Ipgl-Ar@tpbyyipaap gy D-
pif&taAn-Yh - Raidases B Al edzyad:8Cdimh - Lhdazspiro[2.5]oct-1-y1]-(4-cyclohexyl-

piperazin- 1-yl)-methanone; (4-Cyclobutyl-piperazin- 1-yl)-[6-(tetrahydro-thiopyran-3-yl)-6-
aza-spiro[2.5]oct-1-yl]-methanone; (4-Cyclobutyl-piperazin-1-yl)-(6-cyclohexyl-6-aza-
spiro[2.5]oct-1-yl)-methanone; (4-Cyclobutyl-piperazin-1-yl)-[6-(tetrahydro-pyran-3-yl)-6-
aza-spiro[2.5]oct-1-yl]-methanone; (4-Cyclobutyl-piperazin-1-yl)-[6-(tetrahydro-furan-3-yl)-



met hanone;
[ 6-(2-Ethyl -butyl)-6-aza-spiro[2.5]oct-I-yl]-(4-nethyl

WO piopasBri n-1 -yl ) - met hanone; PCT/SE2008/050606
(4- Met hyl - pi perazin-1-yl)-[6-((E)-3-phenyl-allyl)-6-az

10275 BPMNS[ 2. 5] oct - | - yI] met hanone;
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racemates or m res thereof, ok “konmpounds of

formula I . "The optically active forns of t coffpound

of t e imvention may7 -1CUS/N821be pRepar 0?7
Y\thté’pa|R1'€N r phi ¢ separat i é\/N
rac (pysyn hesi fro otlcally—aetlve stlartlng

naterlahﬁ or By asymmetrig synﬁhesks based on the
procedures described thereafter.

Step 1

A compound in accordance with formula III 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



It wll also be appreciated that certain conpounds of

the invention nay exist as geonetrical isoners, for
wex@aspdBl€ and Z i soners of al kenes. The pr esePCT/SE2008/050606

i nvention includes any geonetrical isoner of the

1027%0g®M¥ds of formula | . It will further be understood
that the present invention Bnconpasses tautoners of
t he conpounds of formula I . It will also be
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chdoipound of fornula | is referred to herein, such
sfegherence includes, unless otherw se indicated, salts
—Tﬁereof In one enbodlnent the conpounds of formula |
Afcompaupi ar averdancé wah foymuale é’eqatl abbltaiger ydrydiotyzmg etchmapound in
SRR AR Lo SRR RS e BT St AP AR bt B
suehm@p € axpsnpd, sddaymprinydgoxide, or @i by draxidepm ai mmuﬁt_p @@lwny such
asAfof @)Q&T%QI fup %%@H QI/até ﬁ)ﬁ&p@%dacfd{ﬁc%%lgl%%ﬁ r%rﬁalfb acid such
fornmu can be obtai ned by using standard procedures
aswker pxarpiowhN hydrodhdorigragid. These st andard procedures
sfeffg! ude, but are not limted to, for exanple, the
cting of a sufficiently basic conpound, such as,
Afcompand mpiceordanca ikly formmp Yé canl terpbiingd by Hio lteating iagompQyeH in
ﬁgﬁ@ K
ac@ﬁrdeg{cg (Vlotﬁl o iaev‘ \gl(;igén ét%g o@éﬁ%%@gﬂﬁg gagehp ;@BBQ f(q e@ample O-(7
azs@mtmze et loylhbik®, I‘éthﬂtrméstbidW@nﬁgl waéhlpmph@plaite W@U@h as
ap%R)?hytErbasQ %é}?a%' fé%xaﬁﬁ)lel Ntemyﬂff%op(?(gpyﬂiﬁll&' fgﬁ%d/e‘a%y%é&nlg with an
such as a cal ciunm) salt by treating a conpound
anpwpa@teléi figgAeligldtoh T ghg¢candanizying §uel as.fpt Gpmpledert-antgl
plﬂcrr%&nl ca%bgiplaésm ah %pr%@b@ent%ugﬂs ﬁ&(}{)lalnﬁﬂeaﬁ:deg)n%le
phenol with one equival ent of an alkali netal or
_£n§allne earth metal hydroxide or aIKOX|de (such as,
Qﬁl Suha ﬂpc{c@ord%ﬁﬁ@e @/hltf' Qe \@fcaﬁ%& b@%hgﬁ)y trth'ingaa &pr&ﬁ@ iy
aS|c orﬁgnlc am ne (such as, for exanF , a choline
acgprdanse Witfaveylaivd veth aaqn@@m’@twm%ﬁﬁi meig| qagst sysi as, for
eﬁﬁlgléefﬂ% ﬁ’efl‘l@hmﬁ%ﬁ'c&b&@ﬂﬂt@br&s@ﬁé@ e ﬁﬂjzﬁ)ﬁrophﬁ‘te Bogen donor, such
odi ment, a conpound in accordance with fornula I
asprigy CEPice PXAEYECR 825D AmanpFRRF At e VAN ¢ igh oy, fapexapplatitangla) t
Sfeh SOl vate thereof, particularly, an acid addition

salt, such as, for exanple, hydrochloride,
Akygapont shcewdansnyyh famela VAE stphcedtaingrhhy Beaing pgorapguad in

ack&U4dc8%h 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



citrate, nethanesul phonate, and/>-tol uenesul phonate.

In general, the conpounds of formula | can be prepared
wo eoaaesidance with the foll ow ng Schenes and PEESE2008/050606
eneral know edge of one skilled in the art and/or in

1027%ckePB®nce with the methods set forth in the Exanples
that follow Solvents, tenpratures, pressures, 756-1
US/NS 22 and other reaction conditions may readily be
Asehpeinddh dgyordamee with rdilndran teloblained hy tréneingn tomiBuad i ng
A r .
acg&'g%{g% 2711 (gﬁlglﬁlggggﬁ aﬁ @Lrh%m@eﬁﬁﬁl&cﬁ?heﬁ%g% gﬁié (er(e one, such as,
fot @@hmieq@u eanpoand becwndhepyeith formulh¥ ipihe prescaté @nm@ppmprlate
BRI e B B R iy SR B e o
ca@é}h@m@m}t Hecgicoudsn mapamarlmwé‘reet awhdefforreaemple, ethanol at
daﬂ&ﬁk AYgeand P is an an1no protecting group. The
m no- protectlng group” refers to art-recogni zed
noletles capabl e of attadseheme2o an amino group so as
to prevent the am no group fyomtaking place in

reactions occurridig el sewhe on the nole ge to which
t he am o gLyp g,gche . %gc%gkgble Ston4

am no- ecti-nq groups, ngl ude but+ are | tm.t ed
to, fo anpl e, am no- pr cting grou descrlbed in

"Protecﬁ|ve C?ouﬁ% in Orgaaic SyntheS|s"I 2nd edition,
John Wlxey & Sons, 1981. Th@ ami no-protectvi ng group
may be, for exanple, a urethane type protective group
(which isfalso referred to as a cgrbamate protective
gr oup) fog h |ncludes but is n m ed to, for
exanpl g% aryl Eé car b¥hy| Lx/%gch é§pefor
exanplle, |benzyl y_ﬁy nyI an koxycarbonyl gr oups,
such asy” for exanpl e, nethoxycaWbonyI and

tert- bdiqucarbon%h, Typi cal |y, the am no- prot ecti ng

group is tert-butoxycarbonyl. Schétre 1 Step | A
conpound i f accordance with fornul a Igl can be

obt ai ne ating an appropriate pho honlun1salt
of triphenyl osphi ne and ag, al kyl such as,
for exdnplle, kEfd?fmmstha and—am app odrvﬁh@ base,

such as,Nfor exanple, n- utylllthl in an appropriate

sol vent, " sueh as, for exdnhpl e, tetr@hywdrofuran
fol | oned by the addition of a conpound i n accordacne

@ﬁ yh formula I

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 XIII 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 2756-1 US/NS 23 A conpound in accordance with

formula IV can be obtained by treating a conpound in
waewendasnce with fornmula Il with an appropri apel/gE2008/050606

substituted cycl opropanating reagent, such as, for

1027%6x5HPINS, et hyl di azoacetate in the presence of an

appropriate netal salt, suc} as, for exanple, cuprous

cyani de in an appropriate solvent, such as, for
Stewdnpl e, nethylene chloride. Step 3 A conpound in

C . .

ARGERSAACR DL 186 il YV ST RN B Ping ¥ compound
acperdarive wash formgla s Hiwidy ao apiyerxyple solfergilide, widhips.pr example, one
PR B B RB R o b e B AR s g or example,
posaybiviarer-bworade arsodifirg hydxdanip ke appTegFate vel@kt syghtae for example,
pkR owed by acidification with an appropriate acid

such as, for exanple, IN hydrochloric acid. Step 4 A
sigppound in accordance with fornmula VI can be obtained

y the treating a conpound in accordance with fornula
Aygoripaund Frcepdmep it fasmela (Yptap e obtaiagienthydiolyzing agompeynd in
ALK AMRL §itPrdfuladwaPen %&&e"sb@lﬁﬁ’ih %érbﬁ)wlié adMl with an appropriate base,

N, N N -tetranet hyl uroni um hexaf | udr ophosphate with an

sug]bﬁ,sﬁ @‘5 exagnde, B hydnesidesps lithiygp hﬁ@%ﬁ‘rﬂﬂﬂ i an appropriate solvent, such

ashNFoB LIRS TEPAVIGHN | AL @15 0Ld 1WBRifY i dn R AL ABpr¥briakl R such
aggroprlately functionalized primary or secondary
asgier prempley &N hgdrochiasic agidanpl e, tert- butyl
pi per azi ne- 1- car boxyl ate, in an appropriate sol vent,
h as, for exanple, acetonitrile. Step 5 A conpound

AlcBmpsiHa iR 0s:8and¢ Hith fmiM ey Mhlbe 6RAINEELYORE Rdafifda Bdnpound in
treating a cogpound in accordance with fornmula VI with

acgerdanse VER forapla Vo Wish et IBEPPHEE SeUPHRE tSp8Fah Such gt forggamly
HAX8R 8T UL DalphdBiliddTha8) s6hl0br éxample,q\r@thgﬁﬁ;b?ﬁ)p%maﬁ
appropri ate hydrogen donor, such as, for exanple, =
foH ¥y apgsV i PARPTARHIAY FingHaBalizstl dmry g srepnday amyigsin
ac@XaimRL Qith irRaRN IV, SRR, Bor AxHRIR QUNEloheRYIBHEaFAANGE afrbitate
I n

formula VLIl can be obtained by treating a conpoun
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, ethanol 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.



accordance with formula VII with an appropriately
functionalized al dehyde or ketone in the presence of
w@eoappmopri at e borohydri de reagent, such as, POI/SE2008/050606
exanpl e, sodi um cyanoborohydride in the presence of a
102735k EPANSi ¢ quantity of acetic acid in an appropriate
sol vent, such as, for exanplée, ethanol at el evated
tenperatures. Step 7 A conmpound in accordance with
Stepi7mul a | X can be obtained by treating a conpound in
A%&ﬁﬁ&u‘ﬂé ﬂlca?cé’%’hénﬁe Mhi; A aYHnI be"éﬁ'bIaHleéBP{rQa%% AL RGhdlm
such as, for exanple, trifluoroacetic acid In an
acaprgisp with famylbIXAdntith agapproprsielf Hinctwralirpd adehydt ¢nkenein
SO A PR SRy AR i DR b rsent v
foacxpowivotadtini hagtxpbadeydadayn th afpaenmateaolvdatygiuetasalier example,
pa@ppropriately functionalized al dehyde or ketone, such
as, for exanple, a conpound in accordance with formula
X in the presence of an &themgii ate borohydride
reagent, such as, for exanple, sodiunycyanoborohydride
in the presefice_of a c ahytic quant i Ly _mf acetic acid

in an appropgricate so 7 such as,\for exanple,
et hanol at sl eVatled eratuges. BSchemg 2 4 Step | A
conpound iM~accorda mﬁtE1fornulaNXIFE%§5 be

obt ai ned by treatingt conpound in épcordance with
formul a Xixywi th an agRroprxwat e protecki ng group
precursor, such as, for exanple, benzyl chloroformate
in the presenge of an appropriate base, such as sodi um

bi car bonat MoHan appropriate solvent uch as di oxane
and wat er. ep 2 A cgq und i n accor ith
formula Xl &|/can be Bbtai ped byets eatPng a_sgnmpound in
accordance With formul I'TR%ith an ropriafe

phosphorousRyIide, such as, for exanplje,
(et hoxycar bgnyl met hyl ené&Ytri phenyl pho&§phor ane or one

S@ﬁ@pared fromethyl 2-

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,
sodium triacetoxyborohydride 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



(di et hoxyphosphoryl )acetate with an appropri ate base,
such as, for exanple, nBuLi in an appropriate solvent
WG mk/18314 ol uene or THF dependi ng on the reagePtBSE2008/050606
used. 756-1 US/NS 25 Step 3 A conpound in accordance
102750k k HSANSr mul a 1V can be obtained by treating a conpound
in accordance with fornmula 2011 with an appropriate
sul fur ylide, such as, for exanple, one prepared from
water. ffiststegh baufofloxasiiywndifwalicevithyanugprigyiatarrcalp pich ps, if@tesample,
nggs &Hglqélfor exanpl e, potassiumtert-butoxide or
SO in an appropriate solvent such as for
_Enﬁnple DMSO. Step 4 A conpound in accordance with
in
R AP R E R Al b in AR AT
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exgbrlgi PME. by the treating a conpound in accordance with
formula V with an approprd.ai,fe £0UP! i ng reagent, such
as, for exanple HATU or BT with an appropriate
base uch as, for exanyl e, N- et hyl di i sopropy! am ne
foll Y reatlng appropri ate
f unctranali zed or (sewondafy amtnedn T:;l
accol dahce Wi th for X'V, stichras, Tof exanpte,”
1- cycliohexyl pi perazi ng in an appropriate vent, such
as, fdr exanpl e, DMF.?St& 6 A conpound in acébrdance
with fornul a I can be obtained by treatlng a
conpound in_a nce with fornmula XV pth an

appr opkikat € Buppl d net g atalyst s, for
exanpl ,710% &Hﬁpﬁn1onlba% in ﬁ\qqgce of an

appropriate drogen donor such as r exanpl e,
hydr ogen gas”ip,an approp&mate sol ve §uch as, for
exanpl e, et hanol or R!

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,



nmet hanol . Alternately, Step 7 can be conbined with
Step 6 in which the appropriately functionalized
wo eoossB1XVI | al dehyde or ketone from Step 7 iBCT/SE2008/050606
i ncorporated into the Step 6 reaction conditions and
1027566l W&%for med with the reducing agent being an
appropriate netal catalyst,2&uch as, for exanple, 10%
pal | adi um on carbon in the presence of an appropriate
fohydmplyehy ddesao gas is arcdppapriatt erlvank anghl ae, fothgrdmplgenthagelori n
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XVIl1 Step I A conmpound in accordance with forrmula Xl X
Sfegd be obtained by treating a conpound in accordance
wth formula XVI1l with an appropriate supported netal
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triacet oxybor ghydride with and without|the presence of
catal yti c acjaN| n appropriate s n N,/§'Jch as, for
exanpl e, dixhl o@khane. Styep 3 Ne_,
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XVI XX

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 XVI 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, DMSO, toluene, or THF, with or, in some cases, without an
appropriate catalyst, such as, for example, tetrabutylammonium iodide, lithium iodide, or
trans-dichlorobis(tri-o-tolyl phosphine)palladium(Il).

At least one compound in accordance with formula [ 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.



A conpound in accordance with fornula XXI can be
obt ai ned by hydrol yzing a conpound in accordance with
WO orskm1XX to the correspondi ng carboxylic achdr/sExes/s0606
standard conditions using a variety of bases, such as,
1027560k USRSnpl e, |ithi um and sodi um pot assi um hydr oxi de i n
any al coholic or ethereal s# vent, such as, for
exanpl e, THF and MeOH, with and wi thout 756-1 US/ NS 27
wat dn oncThibodiomnt, iideasiaink omepbuby oBfoindild | wedulates apietsth on
. cid, such as, for exanple, 1-6N
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i n accor dance fornmula XV can be 0bt ai ned
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ketone I n accordance with fornula X | the presence of
vaginusggdlereesrthmere apdbdveésng r eagent, such as, for exanpl e,
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sol vent, such as, for exanple, DCE. 3 A conpound

orferpsyrbiasstcdiiserdsr. iiemplenr reuthintiodisosders IB@U%'P% |af¢ék§t bfylted to, for
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an appfopriate supported netal catalyst, such for
Schizoatfective Disorder(s), Delusional Disorder(s), Brief Psychotic Dlsorder(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) Due 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-



exanpl e, 5% pal | adi um on carbon in the presence of an

appropri ate hydrogen donor, such as, 756-1 US/ NS 28 for
we@x@spiBi4 hydrogen gas in an appropri ate sol vertT/SE00$1050606

as, for exanple, ethanol or nmethanol. Alternately,

102755§t]e95@¢scan be combined with Step 3 in which the

appropriately functionalizet® formula XVII al dehyde or
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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 [ 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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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 least one compound in accordance with formula I may be

used for the manufacture of a medicament for the treatment of at least one autoimmune,
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ex afﬁpize% still fi®her 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 1.

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 horses.



Anerican Psychiatric Association: D agnostic and
Statistical Manual of Mental Disorders, Fourth
waeiosileni4 Text Revi si on, Washi ngton, DC, AneriBEISE2008/050606

Psychi atric Associ ation, 2000. At |east one conmpound
10275601 Y&&5r dance with fornula | may be useful i) to treat

obesity or being overwei ght3Xe.g., pronotion of weight

| oss and nmi nt enance of weight |oss), eating disorders

( e. dn a flyihargranbediientg the anom-eloioded apunal rviaduaanl

al g%lt ?b\ﬁﬁlﬁ enﬁ)gﬁiién%flt Zp%\ﬁa/es ﬁgsﬁsé Sfoarco h&glﬁgr} 50%91%&19:9 with formula

any appeti zing macronutrie
Linterapssent i al food items); ii) to prevent weight gain
(e.
(S SRLL QLGS e SRR R RATLA T

m@raﬁﬁicmrﬁyof Wedhoealsmt fgrvee wahgsenynd i n accordance with

f or nul u e e

i el R A Sl Db AT sl
indieitghto theegoiery.on and preventing rebound. At |east one

COMMR Y1 nd fler 3L ABNG SoMpdulla LML wiRNorBla PG € O

prevent or reverse nedication-induced wel ght gain,
pharmpcewtishighmpegétion of fureldtidsycoamtisipsgtdiretane cqwr@oﬁpm%e) I
ma}; @eagdﬁﬁﬁgtérga eon@lﬂpe/nﬁyr sﬂﬁiltgltfgousgym u@ﬁtﬁlﬁg blageﬁﬂat%t\xhth at least

snoki ng cessati on. [ east one conpound I n accordance
ongjohgr p@ﬁmw&lcpllm%@merfdﬂele@ted from gie fallowiegist one

Neu I v, S

Neur Bdoaapar apisy e B SRE §8mpI CHBMRLAN pmiintiine amovapine
buprapianeeitatoprant, glomexamipe. alesipghmine; desepindibpistiees elzgspymin;

esm%ﬁg%@g nglg&étﬂ% %g@*é‘:t mh%am% lbgag}rzan%d?%ﬁg%mfn@r

noyaiptylinga nefdeodenss paoxerag: n@hw@@m@sﬁr@h@t@b@era{mﬁnon reboxetine,
roBzﬁ%&teﬁP ceRlal altufaRat, K}'nGﬁQﬂEﬁ{E\ tr H?%Bﬂnéiné’}"tﬁaﬁbdh@é{w
bodi es, H'V denentia, Huntin s sease,

tnaw@ltlmpﬁnlefama@ anrdeauis el el amafsyls:albr@@t@fe ipagr(erand
]ﬂgg§%§§§%%§gfl US/NS 3 1 (M\D), Frontotenporal denentia

Par ki nson's Type (FTDP), progressive supranucl ear

pal $ij) (PSR antmisydeoiics pckiingdor Pl AV Ppiakans phiwagEcally
adhOl fsbrﬁ&tmﬁil mAdQRERRS Aklegn. traumatic brain injury

(TBI), denentia pugilistica, Creutzfeld-Jacob Disease

and () jasfpsushobesswsh aoiyskaninie ADIsSPIPEfe, afipPaety. Asphieni a
ben &R dil, Mfép%n@?g:@ﬂb&ﬁlyz%ﬁﬂhmﬁizgﬂﬁ%nEhl&r?@l‘&azm@‘ggbeﬁ%%' ated

Menory | npai r ment Cogni tive
dipdrexn éulem)eszomé@m @PIOE@“Idﬁlpﬁ‘PHe@ﬁ‘éﬁt larmtﬂa@wé?ftaplae

médetiNine, I iR, Balpeli @O HedapiRapdipRaRheSpHh GRS, ( PD) ;

phenylbutylpiperidine, pimozide, prochlorperazine, risperidone, sertindole, sulpiride,

suproclone, suriclone, thioridazine, trifluoperazine, trimetozine, valproate, valproic acid,
zopiclone, 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, bromazepam,
brotizolam, buspirone, clonazepam, clorazepate, chlordiazepoxide, cyprazepam, diazepam,
diphenhydramine, estazolam, fenobam, flunitrazepam, flurazepam, fosazepam, lorazepam,

lormetazepam, meprobamate, midazolam, nitrazepam, oxazepam, prazepam, quazepan,
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and pharmaceutically active isomer(s) and metabolite(s) thereof;



32 psychiatric, neurodegenerative, neuroinflammtory,
or Attention-Deficit and D sruptive Behavi our D sorder
walemsniBed her ei nabove. I n yet another enbodi NECIL/SERDS/050606
| east one conpound in accordance with formula | may be
102739sedSANSr t he manufacture of a medi canent for the
treatnment of at |east one disorder selected from
cognhitive deficient in schizophrenia, narcol epsy,
obegxivy moatsiabAlizehranghelingsfodéxemak earbitezepino dhvelproex, gabapentin,
L P one
1312181?%?1 mﬁﬁﬁgm 61&%@%5 qgelngﬁhg gglpfogege g@%hﬁqg ev@ltapin%?%ﬁd
equivalents afd mmcgrtyallycﬂctlm1E<emﬂr65bwdma1behtt(5hth@re<m sruptive
Beh r g
Ly PRy St shih R R AR AR B
emeltchtelreagimspmmaglmon@igﬁ@@m ahecoganolysis, lpblysis, lipegesesisofae
uRd AGEORA Q. HuRkdryh Y 4Eheliihier
B P e Bl B R e
amﬁtgdmevangelfm infdkd, prshii-d oghlityi ey Wefdalorie r:hetSKHLCD) and low-
cafl; 'd?e?s"(!ilb%ﬁ“aﬁd nar col epsy, obesity, and al zheiner's
I sease I n"a warm bl ooded ani mal, conprising
admiGaiistherpportic agsnts asedul anirasting @WSIW@@@C@f@dﬁuewelt&rsedt grefor
ex%m fée&%ﬁﬁf& 'dﬁl?g llﬁlsuﬁ e‘sﬁﬁﬂén\{ %sglqﬁjéﬁgfoi&gs) e@&l ohﬁ Qtﬁfhﬁﬁ’e@éﬁycemlcs

acco

formul a
(t@ﬁ%@d dyvishad inpy mrid@t% glugospeaghltdrs and ahﬁh@ahli:%giamglnbltqrs)ePPAR
mg@[ﬁe{tﬁ‘l}g ggghtsl ﬂloﬁ‘ §§1 kot Qpatﬁ{p@é’] bBAR R1pS a WY d, 11%9 gﬁ)@nsﬁn éunﬁhylureas,

con‘pnsmgammstenngtos ani

chelgstiarot-tosgtipgdgents, su¢iersafoeeramplg) mbm @%HM@eCdeaseﬁ-
hﬂl?oxkf %%Etlﬁ%glﬁtgﬁg &%9%% @&:&g&\'}?s'eggn glﬂlbﬁtQJ JMeallg!?l b{ﬂ? é%{é Fr%ﬁsboﬁ
Syetb@élﬁf‘yT inhibgonerbite Beid bmémg ginpreile acdpgnesteringgrgent, such as, Jror
ex%ﬁilplenéo%s%dl QQOIEszr%ﬁfng &%m{agélna @Eﬁd %c@f)leﬁéfff\lrksttef EakfEent

her apeutl cal y effect I ve anount o at | east one
pretsim tlibeom & elaeticny) absorpiion pritgenist; a MY (ayeapsogip] trgnsfer protein)
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a plytrisiered eerpayad: o by el hnanii-redgulant ﬁé@@egeﬁ aitycteidg ﬁfefﬁlﬂrﬁé’ﬁilty
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thé‘i‘?té’@@ﬂ HERELYPI Vst §uca aﬁé@rwes@ml@ fan @%@@rrsrvgcoa‘veﬂf@i CHEMSS

(A@E% @rﬁr‘ﬁg‘toh An &ngiotensin II 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, yand RORalpha; a monoamine transmission-modulating agent, such as,
for example, a selective serotonin reuptake inhibitor (SSRI), a noradrenaline reuptake
inhibitor (NARI), a noradrenaline-serotonin reuptake inhibitor (SNRI), a monoamine oxidase
inhibitor (MAOI), 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 modulator; a DPP-1V inhibitor; and equivalents and
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and netabollt
administered in a smgle ose or in the form of individual divided doses, such as from 1 to 4

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 cognitive 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



(ii) atypical antipsychotics including for exanple
gueti api ne and pharnaceutically active isoner(s) and
woredoaboisi4 e(s) thereof; (iii) antipsychotics, BCUDBERSS/050606
for exanple, am sul pride, aripiprazole, asenapine,
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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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| T}quie&ﬁcﬁﬁgsassgy%as used to evaluate the ability of at least one compound in
accordance with formula I to inhibit [’H]-N-o-methylhistamine binding to CHO-K1
membranes expressing human histamine H3 receptors (full-length H3, the most prevalent
brain isoform 445). In 200ul 96-well SPA format, human H3 membranes (12.5ug
protein/well) and 1.4nM [*H]-N-o-methylhistamine were incubated with at least one
compound in accordance with formula I for 1.5 hrs to determine percent effect with respect to
total (1% DMSO) and non-specific binding (10uM imetit). Reproducibility of the assay is
such that ICso curves can be generated in singlicate. Single poke (SP) testing was done in

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

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

final concentration on calculation tab of ABase template.)
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The ICso and nH were determined by fitting the data to model 205 in XLfit:
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 (hH3R). Membranes from CHO cells expressing hH3R (10pg/well) are diluted in
GTPYS assay buffer (20mM Hepes, 10 mM MgCl, 100mM NaCl, pH 7.4) and preincubated
with saponine (3 pg/ml), GDP (10 uM) and PVT-WGA SPA beads (125 pg/well)
(Amersham) for 30 minutes. To determine antagonist activity, (R)-o-methyl histamine (30
nM) is added in 96 well SPA plate with [*>S]GTPYS (0.2 nM) and various concentration of

H3R antagonists. The GTPYS binding assay is started with addition of the mixture
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condi tion. One enbodi nent pflovi des a pharmaceuti cal

conmposition conprising at |east one conpound in
mgghr@med@pm@neﬁ]@ﬂﬁ arfdoneybited for @hatinates htergeh teprperature. The amount of
bR eI € Bl RAGFRL AP MALEL LA AR YR Helihy. e
pdr@aspe e’ S(]lGSIOﬁSdJ@ﬁn(Blﬁ leattsadplé is(m]cﬁl@tgm hd d pegcei@fd diti@nbound

AR N N IR

foaelth dorRt@fatiorg ahdths ditalara ahdiakd hsmngﬁleeellFm toSdbeatn the B&E. ment
a756-1 US/NS 37 pharmaceutical conposition conprising
I1G vdteesapeuti cal |y ef f ect ive anount of a conpound
naraadet fupo T BEeRlapr 2R uf e g an
vaﬁmﬁmssatkhh@am@ﬂ ]IOd uphan rdoest mtauldmmmaolsast or&n:smpmmlduﬁﬁmnula
ut e not limted_to, for powder abl.ets,
I SE‘P%‘@?“E“M '8 bluﬁ%lshﬂtreeoﬁ thebpe] ?fg éﬁsﬁ%stvéa a ﬁéf vahi@3} &tFeen
abSLHIRASto thBdut M. NTPanSQbd ﬂrt]@é’ﬂ@ﬁlﬁ&ﬁﬁblﬁtl £ Bast QAR Fotuh DT,
pharmaceutically acceptable carriers include, but are
foRis | FRPELETREY Mrbleog sz%%ﬁﬂée abgye rpigreRted ARy St fCsefalue of

bdt@&s tabsud enN1itdlatods 108, T j)@t W fighet dhgo8@ent, NGBk icBmpound of
carrier can also be a diluen flavoring agent,

fogByIy bINOPFLRIVINIBA K8t 07e SHEFERE G RISy DY heflCro value of

bewa@ea ra&uit 2ANIRGA SRV In@till 2 ARMBEImbodilett, 81T ne 96radufg@of
but. are not || ed

ent. Suitable. carriers,. jnclude
fop ula Swws%%%m aﬁ%@ﬂﬁ 8% ﬁﬁ#@@%f%ﬁ%{eéce dpsgredd enﬂcso RS r
beS\K/&ﬂ hﬁm 1nM ahd:14obimt %@ﬁ eﬁiﬂ)@@fnientpﬁ(ldabtrbne g&%ﬂdﬁhcﬂof formula I
starc tra acant h e ose Sodadl um
SheWPdRYIvE Y Icast 819 Iﬂ?‘fsai} Vyeare eﬁéﬁswsnvga Walso valyg ghless than
aﬂauﬁ 14606M. aHldeﬂh&{eH{be&nfeﬂt,eit@&Et onAc&ﬂ[VMﬁd ﬁd([j oﬂéfaﬂmflkﬁl JB6 R RPcE ity
1 VI SOl |1

for exa a finel
inja \éfggﬁ o the nﬂﬁ%‘f%fe ?e{}?eggasa}éso% & Ygpiep P?FJP%W out IQ&M In
ydt aktiet craedditent, pr Em b@d:obmouﬁ‘dmf fcﬁemanm hlﬁ)wefﬂa&ivﬁtg irBdt least one

t one formul a ) ound i bl oportion
dﬂ’ O&e rﬁ%&@ﬁe&&éﬁﬁ ‘é‘%\F“i‘ NG gﬁ’ﬁ? %’P 58&(%2 Vﬁén‘{t%‘é
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s
g}‘ﬁnc?do"}ssaé‘%‘él T 5°¥ﬁ 02&‘5%1?“1? é?gtt 08% conpound of

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 (nM) ICso (nM)

1 33.6 13

2 390 Not tested

3 1000 Not tested

4 800 Not tested

5 640 Not tested

6 1300 Not tested




f or mul
exci pi

al wth at

ent that is |i

quid at rectal

waelosd4t4 a t enperature bel ow rect al

wherein the non-irritating excipient

1027ndUSAS fornul a | conpound di spersed therein.

| east one suitable non-irritating

t enper at ure but

t enper at UPET/SE2008/050606
is first nelted

The

nol t en honbgeneous m xture 42n then poured into

convenient sized nolds and allowed to cool and
solidiffy. Exénplary hon-irit400ati ng |exci pilefi®s include,
but ane not ISimted [o, fordlexanple, cocoddbutter;
gl yceri nat ed 9gel ati nj hydr 68énat ed |[veget abdbe oils;
m xtufes of polyethyl ene gbyeol s of| vari o35 nol eculll ar
wei ghts; andifatty afid estie6s of pgol yet hyene gl ycol .
Acceptabl e I'i1gui d phprmaceyscal cdnposi tiggns i ncliude,
but afe not hymted to, forsyexanpld, soNdttkaas,
suspensi ons, 1and emul si onspgslror exgnple, sierile pater
or water propylene g|ycol gebutions of sbtkeast one
conmpolind i n gagcordance wtRgspornmul g I arejds quid
phar maceuti cq¢j comnmpopi ti ong;gui tabl|e 1 or pad enter al
adm nifstratigfi. Liqufd conpggi tiong can alzp be
fornulrated TRy soruripn T gggeous pol'yerhyj gne grycol
sol ut ifom: /-\QEI@OUS SOf Ut on§7§or or gt aumﬁ§t ratron
can be¢Tpr Epd?-‘u Uy dissotvigy at tgast OTTR,) $OMPOU d in
accor (¢fance vv2 h—f or ar BB wert et . clllu au%vng suit abl e
CO! or all_l S, 1 2§1VUI rngragent %Q6blnilUI Hi—zet Riot 124 é,ld of
t hi ckening EEIILD asraesrred,—Aque ua DNB{J,[%IID onsf or
oral admni stt at+of—fat—be 4ﬁepare by A SEE! i at
| east rerne—H Egly ti-v-ded cg.ﬁound +—fot %"55 —n
wat er H-oeget hZZ Wi scj%g rat-eria; SHE—as; 756- 1
US/ NS [ 38—fer—exanpler—aratybal—syARthetie—gum—+resi n,
net hyl—ceH u?%se, and-—sodi aﬁ?car boxyet hy].fyue! lulgse.
I n oné—enbodiemt the phaf—&greeui—i—ga! corPlosition
cont aiins frof?about D 05% t&1about 199y (Het cent By
wei ght)—of afll east bne codpdund | accortahce with
f or nulLa_l 27 | per cent ages 5hv wei dht _heidd _based|on
total |conmposBiion | anot B&1 enbodi nent _Sthe
phar maceut i cA* conpogition2¢6ént ai ng from Esbut 0. 10%
to abg 9 pght) ofl at | e®st one
conpolnd in 3ecordankte witH8%ormuld | . Najtested
percent ages BY wei ght bei ng0based dn t oNat tested
conposi tion. 3Anot her| enbodi3dent , prlovi d&lst tasted
phar maceut i cd® conpoli tion36bnpri sijng aNot tested

40 470 Not tested

41 542 Not tested

42 594 Not tested

43 615 Not tested

44 736 Not tested

45 791 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 115.31




conpound of fornmula | and a pharmaceutically
acceptable carrier/diluent for therapy. Yet a further
weededitsent provi des a pharnaceuti cal conposi t PONSE2008/050606
ri sing a conpound of formula I and a
102ﬁﬁhg8ﬁﬁﬁéutlcally acceptabl e carrier/diluent for
therapy Further, there is pflovided a pharnaceutica
conposi tion conprising a compound of forrmula I, or a
pharmaceutically acceptable salt thereof, in
association with a phar Nbi gl Y acceptable carrier
use in any of the condi tTons arscussed above. In a
f ur tlihe ﬁnvalgi@eéq furthe defpree gethe follawima txemplpy dishded baunderstood

| .
ffthy e PSR R e AP S, LG I sy aipuspion and e
Exaniptps] andisliiedtih éle@ﬁmp@@mwlrdrés esérvield-hpmcteriseicsEd dlrrphesstion,
SRR KEFEC oy R0R A0 BRB RN
mpifi¢ationd ta pdapt thainvedag to wrieuscwesod nehdgions. has 4 ey the gryention

t.Qr f

) SEUANE AR GRS o
clripwaprénddd hewtoept ors and | C50 obtai ned to detern1ne t he

act i jj tE1¥l Jer[lre?arQﬁ{(ﬁ gfek’i @51511950(:’@0 l’mﬁjesg &K\Q’Gv%e 'étjaéd }_(%eratlons

receptor H st am ne he Agoni st Radi oli gand
WPBPWﬂﬁ@m%ﬁM@@hyTﬁN@@éﬁmm@Hmﬁé1&Q5B¢hdlng assay was

use und

122k, LB ot i iy A8 0B
cogpnds ety usedarirereived whavy actd@w@H(DuKﬁcaﬁeWo ranes

expr, i

R A ATER SIS L AR P L e

cogguapgfl|anigErou gradestand aigainedgithepifbrtzan égflr(gpz PSpation.

pr otk RAMRIJrdne Q&qpélcmég%lﬁlﬁlliﬂedlﬂ'ereﬁi V{;@?é bk Ried qlﬁ% EfheV¥RE €

i ncubated with at | east one conmpound i n accordance
Stipict leNpwe germrenpntiop Fambrglep$edt's GhogeifEequiiev et asfuediom

2000 WA a8 A awt AutoRiof (Aﬁlgoﬂ‘ia%@%e&ﬁqlr@qpa SREGdaf hdme-

binding (IOMinetit). Reproducibility of the assay is
gosereting fhegram (BDassigns syEcaaii IHRAG &hearngtiornl UniogjoRBire ant 4pplicd

C@nﬁ&&ﬁ RS ) 1 Eh Ejtglcf’ﬁ(?e% afjt‘fl?IEreésrbf a button.
triplicate.102756-1 US/ NS ranes, prepared from

CHO Tikp fdlepving aBbrayiptjong i :e@@@w@ef% AC¥rasetoietad. rauedes;
atfn.egtﬁlgglﬂ)l@mc M@s‘é@re%@.‘ lr,]ﬁglnfefh9m1*ﬁ%rbonyl, n-BuLi: n-butyllithium; DCE:
dichloroethane; DCM or CH,Cl,: dichloromethane; DIPEA: N, N-Diisopropylethylamine;
DMF: N,N-dimethylformamide; DMSO: dimethyl sulfoxide; EtOH: ethanol; Et,O: diethyl

ether; EtOAc: ethyl acetate; Eq: equivalents; h: hour(s); HCI: hydrochloric acid; H,O: water;

H,0;: hydrogen peroxide; HPLC: high performance liquid chromatography; EDC-HCI: 1-(3-
Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride; HATU O-{7-azabenzotriazole-1-
yD)-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,COs: potassium carbonate; KMnQO,: potassium
permanganate; Lil: Lithium iodide; LiOH: lithium hydroxide; MeOH: methanol; min:
minutes; MgSO,: magnesium sulfate; min: minutes; MS: mass spectrum; NaCl: sodium
chloride; Na,COj3; sodium carbonate; NaHCOs;: sodium bicarbonate; Na,SQ,: sodium sulfate;

NaH: sodium hydride; NaOH: sodium hydroxide; NH;: ammonia; NH4Cl: ammonium



Tested fornula | conpounds were provided as
sol ubilized sanples in neat DVMSO. Serial dilutions
wowoos/1gBi4 ormed in DMSO. Pl ates were 96-wel | UndT/SE1008050606
GF/B (Perkin El mer, 6005177). Plates were read on a
102756¢k WSASEl mer TopCount. CPM data were used to anal yze
unl ess DPM data generated M4 a quench curve were
required. A Prep Work 1. Ing/m BSA was added to
chém slayNIBJ T aniiAB)iurg hicarynaty, NaES anyicled? magmtio nesgnaney Bid/fed

oA RSP TEIE B BBl o B

SiBurfJikaa golo POGE: tmgylgblorlde B8t Weermbbhdenoaie indidbriEdes t o

to addition
tn@'!h&l%}%rf OfFAJcﬁllH‘{/T v\éé%g%g Eefﬁf%r ?eﬂgl-érg ﬁllr?llﬁj o gsml )
wer &hr@mﬂ e@aﬁsdbsm%@m@hvmatogrr dphabn Slm gebighlegs otherwise

SR PR P B ek R AR BRSPS S8
cont ai ni ng reconbi nant human H3 receptors, 11 7mg/m )

NS&%{XP CARILE Lo Jnﬁf?i < 800C and thawed in RT

ng of menbranes were
r es lfée]@é plefeiatbgraptyavas emaiomdwg aygsthedef phidyingwedecied compagds
anW'nIltgmgﬁﬂ‘g§ %Rﬁ&ﬁcgﬁo%s%gaﬁrgﬁmed fvia%ﬂ lIS@@ @0&9%9@@&1 ?@(dor
briefly at polytron speed 5. honogeni zed
ISgEnEmamsioningtrument whre rroirsikaged dighesable RedipwadQ: savgnayy phase
corﬂnﬂiswmzoéfo ?’ﬂ) Jﬁh@% %’gm\é@%) Wh%?aqleﬂ{ él&{ontaPS %OSIHE}ﬁﬁh 5‘9
For For Single Poke,
selemw bfsoave@fdnirsmm § Vi detesdendyl Yaidemapngs) erdinted lcallectiqua 8. lmm
Optiplates (triplicate plates) for final
ﬂ%ﬁ%@%ﬁlﬁ%@}gn of 1O0nM (CMA di spensed 2.2n of
0.909MM ) For 1C50, 6m of a conpound in accordance
RWeksB phRE Alh Bt leh RSB aAREDndiAMSO i n columm 1 of a
96-wel I 500m _ pol'ypropylr ene U-bottom plate for top
Comprandsciie eified i Bigpaftive SHUC NMipEeyorsepyese) ysal2dhe) lov@ygh pH
20"@%@%ng@' if %{ef Qllmorﬂum k%&ﬂa&e b(u%fgtr 2§\|§1§1 )agi]ghl&l@ﬂlgﬁlgél %n Xgrldge

solution in DVMBO was prepared for a final assay

PrepheRBPat(xd#0 Bm, b mpnWatssievese thoarpiueines0)

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 Um, 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 (%) = 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



5. [3H - Na-nethyl histamne ([3H -NAVH): A solution
in AB at 14nM 1Ox final concentration of 1.4nM was
wee@pasBit 5m sanpl es were cal cualted i n quadpCpPBEWEY/ES0606
on the b counter. If concentration is 12-14.5nM no
1027%d} U8Nvent is required. (For 1C50S, use final
concentration on cal cul ati o4p tab of ABase
tenpl ate.)102756-1 US/NS 40 B. Assay 1. For |1C50S: a
peeb muasityd BPH repoctorgd &b cendiiens: GanimlR, IOQNa‘*s6dlim<wﬂtem1 1210

o g o e e B A i o 28 B Vo, ot o
dOVBOFBrA evet bprirf dnddblddpr uminpg Whete A =030 M Aomogtuptikicarbonate
3\%]&:9 %Eﬁ B atlb@% Acgto ?rﬂ% f’ﬁe cBﬂ%nft% e graflgl?;gﬁﬂlgﬁj at 30 °C. The

ution was mxed and then transtere to assay
Mgldateetsrn vonBOomasd Wil Yedomasd L2 5p®trom®@mwngrﬂ@tlhdlcamis

ded 1.9, L Shod: ReGRB A _nenbrane m xture was
1Oglgsg)ensee J|El§ttee(/)%ﬁ)t k%t ggsaegt/e qun @é%{iﬁg m [ 3H] - NAMH was
added with Rapid Plate. The assay plate was seal ed and

M%E@H l?,atL%d Nqu—ﬁPLJC éasJ'Hete 1n§1Tfo§ Hl@ F%lmﬁg 48 9? g(gnepggn(ﬁ m éc(%%rdance

assay plate was subsequently centri

witlpiiethod C1 Agem bt WsZorgx SPr{e 1 eplwnn &\é@npér@m & 3dmm, 3.5
mf%g’ﬁwtraty %h(p aglgﬁ]i@ntgﬁ 5%@@9@)"}3@3& ngj gm@OﬁX) ngmater and

s anal | ess t han
B aé)élﬁé%r HEAedl MN HWHE%Q)Wa# qsplnﬂucsféd\ Pte216140@ h@ ab‘ewéhie@QIWevaS
pe@olﬁ'ﬁeﬁﬂ%ﬁl@ A%lglmb%é'%’s L@ @Iglg @ﬁe@tr(\f@éer%ﬁ%l\gﬁl 5&5%&%&
w ndow was 200 CPM total, 45-7
methqd) Rgtey@p, tinkH{é) Patia Mbgesawapwmw SeAptrE Ebre u¢catdre¢hgn an
A felhpg yng_f)fI@@ts {avsLage of [I-(singlicate mnus plate
pl ate ToP m nus plate NSB)] xlI OO%, 1C50, and
Ki u3| ng the Cheng Prusof f equati on bel ow and an
NOR EMatRase or XL/|t terrpl ate. Ki I1Cn where Kd is
the value for the Iﬂ and (0.67nM | +([!igand]/Kd)
Miethod kY. SNMB gy | det@lﬁénqd @féh@g XhEp cldt Lepmpgunds macappancoite h
Meod AX piddh raé/g%Etﬁzgf@soﬁglcé EH@J M and-lzh@ Nh@ﬁpsi)g%dd V&E‘f& ﬁé@Jr@ed on a

det er m ned %/ |tt|nég data to nodel in
Bruker Avance DPX 300 mHz, 400 mHz, or 500 mHz spectrometer and the chemlcal shlfts

are reported in parts-per-million (§) 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-yl]-

methanone

5O
®



y = A+ ((B-A/(I+((Cx) LD)). Guanosine 5 -Q (3-]
35SIthio)triphosphate [ GTPYSI Bi ndi ng Assay The GIPgS
wheoditemyiaassay can be used to investigate ant aBONBBE1008/050606
roperties of compounds in CHO cells (Chinese Hanster
1027%/]aﬁ§/}“stransf ected with human Hi stami ne H3 receptor
(hH3R). Menbranes from CHO 4el | s expressi ng hH3R
(1Om/well) are diluted in GIPgS assay buffer (20mV
1 Hehathylbe-piberiviet | -curbokpifadvidealyl eydd 7. 4) and
pre| ncubat ed wi t h Sapon )y GP (10 MV and
OB mam for 30
m nutes. To determ ne g JONi & ‘ ty,
(R) -a-nmethyl histam ne IS added in 96 well SPA
pl at e vvith[SSS]GTPyS(OZ and vari ous
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t raboxyberrdd keamtl e, whin iseompeissdy expilphle ﬁb@eﬁdé@howawded

apiaganbs 17,194k 3EAL efml%&nﬁa RALHAREs afn%d ARLALMBELRRON b at

each concentration, and the data are analyzed using

ERYe| Bietvalatilss wire agmovedh énde(EGuced Osputeaing d rgpctigramfuroyes

f B0 & b o FOMRAU i B BEG A ARG REBIERAR the
venti on as an | ess t an a

| nrodudt wes prstficé mb g diupe nhromamgﬂaelas\vlt}om clgargrotnkd “oFtOAc and
t%\g%qsaat!ed shoued oi@&‘stzﬂy‘j' ha¥e ( {%P@bn]e&%%ﬁ?&ﬂgl\/@ﬁ *U1§ 2bPMevR

enced assays Via an t ween about
I (904 82 BbBUEDCROMN23I(h/ Zh. 7éLZe4H)ﬁ 3p3 Hef —ehbadithehis (a4,

Igas{s qu)eﬂgqgggﬁllg% f formula I showed activity in at

| east ve referenced assays via an | C50
val ue of between about 2nMto about 100nM In yet a

1]§S O{IA\BQE% ifd teﬂﬁ%ﬁte dl% JX ﬁtsacup@gen 91uf] estfero rmul a |

actl y in o 3
ref erenced assays VI a an |cC50 vaI ue of etvveen about
2nM and 50nM In still a flprther enb_od nt, at |east

ity in at | east
an | C50 val ue
%enbodi nent, at

one conpound oO

one of the abo @ erenced

of between abo AV and 140

| east one conpound of formula I
Method 1: 1A (39.6 mmol, 9.17 g) was dissolved in 1300 ml of anhydrous DCM
followed 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 #z = 2.69 min. "H NMR (300.132 MHz, CDCls) § 0.95 (dd,
J=28.0,4.6 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, J
=8.4 Hz, 2H), 5.16 (s, 2H), 7.35-7.38 (m, 5H).



showed activity in at |east one of the above
referenced assays via an | C50 value of |ess than about
wdaz@enMsid n anot her enbodi ment, at | east one CPOPSERNNS/050606

of formula I showed activity in at |east one of the
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characteristics of the invention, and w t hout
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i nvention to various/ses.and conditigRrs. As a result,

the invention i"&\n mted by the A\ trative
exanpl es set fort i nbe| ow, ,bu gr defined by
the cl ai ns appended here erfures are in

degrees Celsius (0C). Unl eés t herw se st at ed,

operations were carried out al room or anbi ent
t edBé+.of wmmel, (1 2822 Fa0dbysolveshinddeD b tSnd ik e (3mrd 1) ed HO (8mL)

co %E@(o%ligé‘lvasr e%ﬂ&?ﬂg%{ 458 Shrhdl, 5 %P%{ditt ehdi6n &é&%’ﬁe& premight

conpounds were L{S as receilve M out ad .tl Oona
puri RT.cAftérdhe reagtibewas coniptotanit seas podide topphe] siath &gl and

us ggtrejc{%d R %2(?'1&9 gTﬁeI?)? a‘ﬁféé‘WQJe QricPORP M%gézl ?ﬁé\lﬁ% ﬁl’(l)d ut%le residual

conmer ci al anhydrous grades and were “usé
f umtarpesipl diteq vadgr Brcup td giveht gdE'.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, 2H), 7.20-7.28 (m, 5H).

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

O O

Method 1: 1C (1.90 mmol, 0.55g), O-{7-azabenzotriazole-1-yl)-N, N,N’N’-

acid benzyl ester.

tetramethyluronium hexafluorophosphate (3.80 mmol, 1.44g), N-ethyldiisopropylamine



The nanes of the conpounds exenplified herein were
gener at ed usi ng ei ther the Struct ToNane conponent of
w@E20BnisgeSoft''s ChenOffi ce suite version 9. 0. FCT/8E2008/050606

Aut oNom 2000 within I SIS/ Draw. Aut oNom (Automatic
1027%¢hER®NSat ure) is a chenical - nanegenerati ng program

that assigns systematic | UPRC (I nternational Union of

Pure and Applied Chem stry) chem cal nanes to drawn
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M Nnopro 3-et
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mass spect ronetry ) Ot assi um'car bonat e;
potB@sﬁpemlp@férﬁérgg %@n@lol)LEIPCI HCt s 3bemae)), HD@N (50 me)
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magnesi um SU ate;" mn: mnutes; M nmass spectrum

@leﬂ diwad with EHL G ivaehed NAD Geptes, dsiedipyNesOp skroaeentrated
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H: sodi um hydri de; NaOH: 'sodi um hydroxid
ameehnisiag ONOAECPT EQAwtmpaimire®-ctheus/anslugs te giver ddD as an off

it r

resonanclg% 3 H@@?@gmﬁtggbc&gms@é%ﬁﬁ 2}1;*&9%? %ggm,
sqda.d.4-h8 hm, 3R 1. 480(@,rﬁH)e3®7e$-a4 (m.d2Hg at. 14 (S,s?éri)u?%ﬁ &dl/ (m, SH).
Siqg 2: Silica gel; SOCI2: thionyl chloride; TBAI:
tetrabutyl ammoni um i odi de; TEA: triethyl am ne; TFA:

1E.r d4f(b1fgn-opivad? b Joctams Hcarbnm@ﬂ) Pierazinel waﬂbmhgmziﬂﬁmdeﬂ
Chr omat ogr aphy means flash col unm chromat ography on
silica gel unless otherw ge noted. Solvent m xture
conpositions are given Vb per cent ages or vol une
rati os. Normal phase Qgraphy conditi ons:

N
1D (1.31 mmol, 0.60 g) was dissolved in 100 mL of EtOH and purged with N, for 15
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 H;; 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% (2 M
NH3/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) § 0.79 (dd, J=7.8,



Fl ash chr omat ogr aphy was enpl oyed as a net hod of
purifying sel ected conpounds and i nternedi ates. Such
w@eosflisat | on was acconpli shed via an | SCO ConbdFBE®NS/050606
Sq 16x or | SCO Conpani on instrunment using pre-packaged
1027§§q%ﬁ5§/§1§b| e Redi Sep Siq 2 stationary phase col urms (4,
12, 40, 120 and 330 gram si4es) wth gradient elution
at 5-100 nL/mn of selected bi-solvent mxture, W
dettedid, oH), (190 Fehiz. réinge-lot4 (i, AEY 114, 881.i10A; 1. . (haPhl),
fl
choRtblr oy Cond i e b A EaASE SRl 2y )
pr epar ative HPLC S (rever se phase) using the |ong

g%‘%% g

@mrb@@hdmdmbuwlmﬁ@r Wat ers reverse phase col um.
LC-Ms HPLC conditions : Msthod A. LC-MS HPLC was
determ ned for the Exanpl g 1-14, 16-37, 43, 44, 46,
and 47 conpounds in ac rddhﬁ with Method A Ag| | ent
Zor bax SB-C columm 5 2. 13X 50mm 1.4 nl/mn
flowrate, and a gradieny of 95% A to 90% B over 3
mn. hold 1 min. ranp down to 95% A over 1 min. and
hold 1 min. A= 2%ACNtN water with 0.1%formc acid
and B = 2% water in Al ith 0.1%formc acid. UV-DAD
was conducated at 210-400 nm The MS detection was
per, ma;,? 0 MP o9 !]S}ZS
spé%?? g@rr%fﬂ\egﬁr’?%@f Mr&{yﬁ ndi cgi %l oni z’afll on frefhﬁgsd(.)f
Rettéhtd, aml NaBHRCN (. 93:1111110!11 0 188 ghwe's obraltingsiin s, of peytiroas

\ESASRELISH Do ALY, LSNP 132 oy v
HP®levets Rdetibrterd withdEtDAc abdheashxdwiph 20 b of B8 NAQH. dihe ovggBnics
co [{%96%%3 0{13’1] Z\%%Sﬁ% rfﬂt%l%? ?nrﬁ\%g}q 'l\égst {:‘l eg fr% an&'g %atﬂ removed

t1ons, a was obtal ned on . an
Agiuhdn fed¥ed ipresduog i lés r&sid00 whyifiad byeakunm ¢orivoglapdiglevhich

ar Lay elg‘gh @/ETE&?&M/%%/I Q(mtal@gq ﬁ" él&‘lgﬁﬂé@ ﬁ\/{éoﬁﬁr@n%‘ g’vep %@ﬁgl to

intensity reporting. tions:
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I n t %
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V\héﬁé (i, H1)01.925. 8D NI U1 B cardblo.natsel .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-yl]-methanone Bis

trifluoromethvlacetic acid salt.

1F (1.08 mmol, 0.44 g) was dissolved in 25 mL of DCM followed by the addition of 5
mL of TFA 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



in water and B = 100% Acetonitrile. The col um
tenperature was mai ntai ned at 30 0OC. The MS detection
wor®speniormed with a M cronass LCT spect r onet BET/SEI0NGH050606
t he i ndicated ionization nmethod/ detection nethod.
10275%ek €¥NSon time () = min. Method C. LG M5 HPLC was

determ ned for the Exanple #B-50 conpounds in

accordance with Method C. Agilent 1100 Zorbax SB C- 18
colgUins b.t& Dy sakt. (B, WX waOwmey wBh@it pdditrinal pufibetipmt 5e/z

an radi ) % ) 1. =,Q9.,05%
Tee e ey B0 B S EHCht R [P fiopa s
codudat 69-365 aEHO N6 (Mhe HVEB. Idet $otm, 4H), W8-1.71 (m, 2H),
PerfeanRduthiyf) 1 31000 | gy 1100 Series LG MED

spect ronet ér Using IgPI a?s i oni zati on net hod.

Retention tine ( ) = mn. H gh-resolution nass spectra
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Exarefliapont- 47 conpounds i n accordance with Method A
Proton magnetic resonancep (1H NVMR) and (13C NVR)
spectra were recorded ona Bruker Avance DPX 300 ntz,
400 nmHz, or 500 nHz sp trdje;her and the chem cal
shifts are reported in parts-p illion (d) froma
tetranet hyl silane interytal standard. Method B. NVR was
deternmined for the Ex e 48-50 conpounds in
accordance with Method Bl Proton magnetic resonance
(1H NMR) spectra were recorded on a Varian Unity Plus

40QGNbiz6 spesior B, e cléRtarohe(10he Minta 0. 9Dinfl!)s3 deFserf HOAC,

e el SRRt tycDonofydt (I 514 27

( 4yt @) wite ARE@d I b Wl 9FIHEM Gh@itreb YO DoRyig - 4hy/

46 TS RV BEh gen Hiniany TP BURy e Soi de BHa s

es hefifiedAiS@iuiin dfonfogfihyid thd RHERYPBOSPR DCMDCM

RSN SRS T R E R B N

35 whittbalid ¥6626)8 Gh/) (AMRS VEH19340Y0; BIte Gi=0B2pie C HNNIRY(®00.132

o %%Hﬁs&%g)'geo% 2R LG GA%Y et WiDGD 88 S ). 130-1.55
(m, 6H), 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, 2H).

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



in color. The reaction was stirred for 1 h at 00C at
whi ch poi nt 4- Oxo- pi peridi ne-l carboxylic acid benzyl
we@sdoen473nhi ch is comercially avail abl e from APCT/SEINNS/050606
was added (73.5 mmol, 17.15 g, in 30 nL THF) and the
102736 was stirred for an additional 1 h at 00C. The
vol atil es were renoved undefl reduced pressure and the
reaction mxture was poured on to a pad of Sig 2 and
Névabwbleeh wére Hissolvkd in Hi mt afrlélFohd exalne BT By@aight. Thesolution was
h I -
R ARl W R e LR AG AR bifhn
chagrhat@gBapiy andmvas efyteaiPaish OPERICPCMrroutgingg )l O PokAHNH: MRER) 1 .

erfnke? SRR Moy PA MR iy A)@@@Jan vy t&%@% the

cifrat® G}l.lt‘,byggdl(lgﬂ 8.big 0.98 mmol, 1 eq.) citric acid in MeOH and removing the
t 6 h
so@gﬁérﬁdégé uﬁéfpré%&%ﬁ@%bﬁ@égi%@ﬁ F’%Iy%d £ lqlf FQ%%%’
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f 3 |
1ihe 8999'1% n @i, Qigg'}fz ?HFQT2 GO i (rﬁ dglié $)9.354 rﬁ,rh?%%%&n

reacti on s stirr zoaceta
(b, 3.99:400 (M, $Hwas di ssol ved |n 10 m of DCM and
slowy added (0.2 ni/hr, goughlesoughly 100 h). The
solution was filtered throu Siq 2 and the vol atiles
r ertoy&Ethyirbisyl)-eoraiiparolRedoqsiryillf (#aekthwil-aipeerinrry!)-methanone
chr omat ogr aphy (100% hexanes to 4:1 hexanes/EtOAc) to
give 5.68 g IB as a clear oil {45% . nmz (AP+) MH =
318.2; HPLC = 2.69 mn. 1H 00] 132 Mz, CDA 3) d
0.95 (dd, J 8.0, 4.6 Hz, , B(t, J=5.0 Hz,
IH), 1.28 (t, =7.1 Hz, 3H)| 1]42-1.48 (m 2H)
1.56-1.61 (m IH, 1.69-1 (m 2H), 3.33-3.41 (m
IH), 3.49-3.65 (m 3H), (g, J =8.4 Hz, ZFD 5.16
(s, 2H), 7.35-7.38 (n105FD.102756 1 US/NS 47 Method 2
: To a solution of IA (187g, 56.2 nnDI) in xylene (5
d .h.,

, eskB8. 3 nnDI) in xylene (5 n1) was added drop Wi se
|n 1 h and further maintained at sanme jenperature for
20 min, in cases where any starting ndterlal remai ns
nor e ethyl di azoacet at e was added. Tt; eacti on was

under reduced
urifiied by col um

cooled to RT and sol vent was ir enoved

pressure. The crude
chr omat ogr aphy over

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
Na,COs. The organics were dried over Na,SO,, 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%(2M
NH;3/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;)  0.78 (dd, J=



silica gel using 0-16 % Et QAc in petrol eumether as an
eluent to give 6.59 g IB as athick liquid (37 %9. 1H
W(Nm:;(lmm MHz, CDCl13): d 0.89-0.96 (m 2H), 1.BGSI/$£2008/050606
J= 4.96 Hz) 1.25-1.32 (t, 3H), 1.40 (m 2H),

10275?5@8@1859 (m IH, 1.72 (m 1H,3.33-3.39 (m |H)),

3.52-3.59 (m 3H), 4.11-4.1%2 (q, 2H), 5.14 (s, 2H),

7.31-7.36 (m 5H). 1C
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1.1 g 1C as a white so ( 49 mz (AP+) M+ =
290.1; HPLC = 2.19 mif. "(800. 132 MHz, CDA 3) d
083094(mIH) 1.Q9- 15(mIH) 130140(m
146152(mIH),H161 .70 (m 2H), 3.23-3.54
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hexanes to 50% hexanes over 30 nmin.) to obt ain O 60 g

(dd, J - 7.7 4.6 H, | H), 19- 1.27 (m 2H), 1.40

(s,

3B (0.463 mmol, 0.110 g), 2-Ethyl-butyraldehyde (0.927 mmol, 0.106 mL), 3 drops of
HOACc, 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 a nylon filter and volatiles
removed under reduced pressure. The residue was purified by chromatography and the
product eluted with DCM/DCM containing 10% (2M NH3/MeOH) gradient over 30
min, 0.0987 g of the freebase 3C (66%) was isolated as an oil and then converted to a



9H), 1.45 - 1.62 (m 4H), 3.18 - 3.69 (m 12H), 5.06
(s, 2H), 7.34 (s, 5H). Method 2 : To a solution of 1C
w@ 8008/1¢731€2 1.1 mol) in dry CH2A 2 (30 m) wasPEOSEI®08/050606
NBoc i perazine (6.08 g, 32.6 mmol ), EDClI-HO (6.67
10275@“3%\% mol ), HOBT (50 ng) and TEA (6.61 g, 65.3
mmol ). The reaction m xturesdwas stirred at RT over
night, and then diluted with CH2C 2, washed with
watselrd widicisativie eddingNateiSqcid ((aitd nooelceitoreat ed) wridekMeOH
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3.21 (d, J=6.6 Uz, 2H), 3.44-3.89 (m, 5H), 6.32 (dt, J/=15.8, 6.8 Hz, 1H), 6.54 (d,

J=15.8 Hz, 1H), 7.19-7.30 (m, 3H), 7.34 (d, J=7.0 Hz, 1H), 7.39 (d, J=7.1 Hz, 1H).

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

A O
OX



were dried over Na2SO filtered through a glass filter
frit and the volatiles renoved under reduced pressure.
wabesnesidue was purified by col um chr omat ogrBQigE2008/050606

whi ch was eluted with a DCM DCM cont ai ngl G% ( 2MNH

102758 MBS gr adi ent over 30 min. to produce 0.44 g | F as
a clear oil (83%. nmz (AP+4 M+l =408. 3; HPLC fe=1.54
mn. 1H NVR (300.132 MHz, CDCl ) d 4.03 (dd, J=I 1.4,
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Pi ' byl = Hek ( - &5 %50 = Shi r
2. BLar P o P L CRENE e A S A RO
salvplatiles emovedoBderrestucedprepgurg ) Tigarssidiic s bwetbdion a28 gipiO>
of : bl f T he
o Rt PO e R B Sl T
we K0 elpoMead OtrifeV ovescdhlawin). Pridd b g pgtithermdodubtens pifigehast was
dri nQbE ' ' > ) 1
e
wi (thero nzreli 916AE! 1 gsurip Sl M foHovnby rquaal)of (el sel3o8 ugder

2 19050 Ry S NY- 758 1HC BT S5t e

5HY300231 54z, @BCGNS 0460 dd, 7894 3 HZL 1K) .22 H) /=48, 1651 1), 240-1.55

g T_(lgé'ﬁ)bhég(@; gﬁ%;gﬁ%fﬁgjﬁ)ﬁtss (m, 2H), 2.33 (s, 3H), 2.36-2.56 (m,

r 6501, etaaipdrn 4Py L A-248yn) 216y, 3223SPINOID, HADBY2 (m, 2H),

X

pol ystyryl met hyl trinmethyl ammoni um cyanobor ohydri de
(0.70 mmol, 0.19 g, 4.1 | /g of resin) were

di ssolved in 20 nm of Do%gggti rred at RT overni ght.
(ANt Dbigerhon 1 WA 6f(1-nfceiy Bplipéritinugh-6aazaypiai2. § ottt leyl]-antianone
the volatiles renoved. The residuewas purified via
col umm chr omat ogr aphy and the prodtyct eluted with a
DCM DCM cont ai nl O%2 MANH ZMeOH) E’iji ent over 30 mn.
92.5 ng IH was isolated as a whitle solid (66%. mz
(AP+) Mt =390. 0; HPLCNg Q NVR (300. 132 Mz,
DMSO-D6) d 0.61-0.65 (m | .954Q.98 (m I H),
1.07-1.22 (m 6H), 1.30-1. H; 1.55-1.82 (m

6H), 2.25-2.58 (m HH), 3.22-3.29 (m 2H), 3.58-3.64
( m3B36H17 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 mmol/g of resin) were combined in 10 mL
of anhydrous THF and the reaction heated to 60 °C 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 NH3/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, 1eq.) 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, CDCl:) § 0.72 (t, J=6.1 Hz, 1H), 0.72 (dd, J/=7.8, 4.5 Hz, 1H),



3.84-3.89 (m 2H). Exanple 2
(4- Cycl ohexyl net hyl - pi perazin-I-yl)-[6-(tetrahydro-pyr
W@eoodAy13)4 6- aza- spiro[ 2. 5] oct-1-yl]- met hanonePdTBEDOBEG0606

mml , 0.193 g), cyclohexanecarbal dehyde (1.07 mmol,
102739:hBIN§) . which is available from Aldrich, 3 drops of

HOAc, and pol ystyryl nmet hyl Ixi net hyl amoni um

cyanoborohydride (0.70 mol, 0.19 g, 4.1 mol /g of

r edi3d)L, 50k, 2H), i1 5-daithaBihel .Po-a01 02,7258, 226586 NS, 3 21), 2.69-2.75

Novyabjac e O I,
Ml e R L P R R
ny 2on 3 72tx ¥r(mahd)-t he vol ati | es rem)ved The resi due

was purified by colum cpt graphy and was el uted
with a DCM DCM cont ai ni n IMNH 3/ MeOH) gradi ent 30
i Methggnppragin-1-y b @ (tgrabpdro tywad-iDsohzatsedo[d$ 1agt- biyl]-nfedeogne
and was converted to the citrate salt by adding 18.1

ng (0.941 mol, 1 eq.) citric acigLi in MeOH and

removi ng the sol vent der redu ressure mz (AP+)

M+l =404. 3; HPLC fo=(@.83|m n. Freebase: 1H NMR (300.132

MHz, CD3OD) d 0. 75- Bu 79N 779-0.97 (m 2H),

1.12-1.35 (m 4H), 1.47-1]82 (m H, 2.17 (d, J=7.0

Hz, 2H), 2.29-2.73 (m 8HNL_3X28-3.52 (m 4H),

3.70-3.72 (m 3H), 3.96-4.00 (¥ 2H). Exanple 3

[ 63826 Et o 0099 3); Btr@tZaroSPidnof-@ne%).0% tnmlot, W Opn{14; writhigl

- pi perazi.n-1-yl.)-nmet ha 3A. . .

( BREEEE FO Ay, TTHebs DAREAS A pehsbmdme by ir Sy BTBOPAR

e- 6yf1|2]_5|_da&i§1ylhddl(0@(2 intndd.e0nyd, 4ﬂSﬁIﬁd5Mg of@s(rﬁw&@ cHiﬂiBﬂned 111 106GhL of

ro

2) il i1k § %@T?&smn&ﬁaag%wﬁ@b & i, TREHARYp § T Bferda

n'mﬂ{roug@ aflog filtead eie Varaﬁleafdmoamddélbhtﬁlcéd Iﬁ&sﬁ-‘ﬂe drhecdasidue

wer e ined jn 50 nL of anh ous, ACN ' t

rer G BRTRARE Colifhe ProaroR e e B R b ERSENG

washesnyiotd2x ®@13m{602ﬁ) dridiions@ter 3Wintnh OKEZB:@of titlElv®mpound as a

organi cs wer S d through a, .

T Pt et s B TRl RO Do fisp v T b ik e via

r edddigdcipic asis (.20 mibbe 00881 ¢ ueqvass pLvie®H dalldowed dplanional 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 (t, J=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, J=11.7, 1.8 Hz, 2H), 3.46-3.60 (m, 2H), 3.66 (t, J=4.7 Hz, 2H), 3.72-3.84
(m, 1H), 4.04 (dd, J=11.1, 4.0 Hz, 2H).

Example 8
(4-Cyclobutylpiperazin- 1-yl)(6-(tetrahydro-2H-pyran-4-yl)-6-azaspiro[2.5]octan-1-

yl)methanone

~
Eﬁ N



chr omat ogr aphy and the product eluted with a DCM DCM
contai ning 109% 2M NH3/ MeCH) gradi ent over 30 mn. 1.40
wW@2®8/1¥%3%4 | sol ated as a tan solid (9999 . mz (PEHSE2008/050606
Mt =372. 3; HPLC fe=1.69 nmin. 1H NVR (300.132 Mz,
1027368V8NSd 0. 78 (dd, J=102756-1 US/NS 52 7.9, 4.5 Hz,
IH, 1.24 - 1.46 (m 4H), 13®4 - 1.66 (m 4H), 2.32
(s, 3H, 2.37 - 2.53 (m 2H), 3.26 - 3.42 (m 2H)
88, Ethvl.6-zgasmror(2rﬁ1om-l-darbﬂ>8§i{5 2H), 7.30 - 7.36 (m 5H)
3B.
(6- Aza- spi ror 2. 51oct-l-yl) ;ﬂg\hyl pi perazm|-yl)-me

t hanone . 3A (3.77 nmmol A. 40 g)° was di ssolved in 100
nmL of Et COH and degassed thN2for 15 mn. 0.14 g of
5% Pd/ C and 3 drops of were then added and the

reacti on vessel placed order a balloon of H2 and
stirred at RT, the reactfon required 3 days to go to
npl etion. The reaction was filtered through aé)ad of
TERPIPEedhdo¢he Wolarme s HaRd Yl ridedligbtC (064 ¢ 030
mﬁﬂ)g S84K BallodNE11dd8GHABrov@Sp 183l bi op@f Mk @ea@tQJnU |Tﬁe reactlon was left
chromat ogr aphy_and_ t he product el uted

oSt KT AVAGHEH TR ngd‘llf)ereaﬂg@igéﬁ%ehw& thseolm%renwfs
u@leobalceepbase. IR &aﬁnﬂgscmlxaets@cacaﬁunae&hg&ﬁracmﬂ 1(h%%de material

whi ch sl ow y discol ored he (;:ourse of .
W?ﬁé’é‘%@f%@?ﬁ’}l%onawo%ﬁh?aﬁl%ﬁ& rﬁrsbmtb Prod AR me@z@gﬁw o
™ NH3W1 H)FEN/'\;";JM gggéﬂoﬁlbi%é fraANBHY wlE kentoveBéE: sBIveﬁT"ﬁh&r TedQeclS

nm n

pra;jsyre to g1y 1.43 &183& in aml;ﬁtr 0111(41!30@)_ I"/)?@S(’LWJFQFB 84; E_IP];;@ gR]_—Oéé min;
'H RMR2BD0.132. MBz, 053X 30.8 Bl /= 80254 (15, 118H.13 @ J8393Izoﬁ{) 1.27

m
3 300 752 s g P SEE Ly g
(1, PHPEIAZI 8- (hr, Y1), 2198 (haneomez3B1)( H1463/4moliz, 201). 110 9),
2- Et hyl - but yr al dehyde (0.927 nmol, 0.106 i), 3 drops
of HOAc, and polystyryl nethyl trimethyl anmoni um
SB. L aR DO asenya 628y viah-450) - BRdspirdl2 2B c@ne-fediboiykd g Of
resin) were conbined in 10 nL of anhydrous THF and the
reacti on heated to 650C ovegni ght. The reaction was
filtered through a nylon filter and vol atiles renoved
under reduced pressure. Yhe Pesidue was purified by
chromat ography and t he pfoduct el uted with DCM DCM
cont ai ning 10% (2M\H 3/ M gradi ent over 30 mn.
0.0987 g of the freebase 3C (66% was isolated as an
oil and then converted tfo 4102756-1 US/ NS 53

e}

To 8A (1.847 g, 10.08 mmol) in DCE (25 mL) was added 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 stir at RT. After 5 h the
reaction was partitioned between EtOAc/sat. NaHCOs. 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,SO,, solvent was removed under reduced pressure, and material put
under high vacuum. The material was chromatographed on 50g silica with 5% (7N
NH;/MeOH)/DCM and the combined purified fractions were removed of solvent to give
1.82g 8B as a pale 0il (64%). m/z (ES+) M+1=268; HPLC #:=0.29 min, 'H NMR (300.132



solid white salt via adding citric acid (0.307 mmol,

0.059 g, 1 eqg.) in5mM MOHTfollow by renoval of the
waelosasmsiaunder reduced pressure mz (AP+) M+ =BRRSH2008/050606

HPLC t R=030 mi n. Freebase: 1H NWVR (300.132 MHz, CDC 3)

1027%-0U8050. 77 (m IH), 0.88 (t, J= 3 Hz, 6H), 1.22-1.49

(m 6H), 1.49-1.72 (m 4H),52.12-2.21 (m 2H), 2.34

(s, 3H), 2.38-2.58 (m 7H), 2.72-2.92 (m 2H),
MSIZA@DGBEG_O@MddI HR,0,3.5612, IIH)Ogl%fnJﬂH)HZ EHhrh%ét 4=7.1 Hz, 3H),

y 1 [ E [ a
B B,y Y 2 B0 2y ol 57 85
Jg).7, -t Hastbi hovaidd Héhy.ded (10 283 4niddh, /~0.0Hz121dL.) , 3

drops of HOAc, and pol ystyryl nethyl trinmethyl amoni um
cyanobor ohydride (0.92 mmol, 0.22 g, 4.1 mmol /g of
8¢.e&{ Teyralydrae2 id-pyan-fievd)-6-azaguirofA.Sledtang kgprhorylee sTidF and t he
reacti on heated to 65 OC oves ni ght. The reaction was
filtered through a nylon filker and volatiles renoved
under reduced pressure. Thé residue was purified by
chr omat ography and the pct el uted with DCM DCM
contai ni ng 10% 2IWNH 3/ MeOH)” gr adi ent over 30 min.
0.0383 g title product as fa freebase was isol ated as
an oil (26% and then converted to a solid citrate
salt via adding citric acid (0.108 mmol, 0.0208 g, 1

o810 5B P OO s e ] L o

Hi{(RA0U). rhiba clombyaedsasewasllpft Nl\mr $t300. AB2 5 WHN NSO 73 jLd/.2

mglolggn(( %Lifebkﬁwﬁré édeglé (i n%‘zrr&fa!t RJT ﬁf‘% 570 d'TbaOH
d

2-1.86
(280 2. L Hmpbigius bl olqpicddy S 4al3 BB, hesipdy 8N bWked over

mJ%Htl §h§rea(§m§ w'égthetl |EQ:atec16[0 lr’elhuﬁ %r QJ I a:l'lg ﬂ% sbklent Mz remov%ddunder
rejluepd p_req;qzlre ITFQ gurngaﬁamd@e ‘gas dlssolved 1n 15 mL HZO and the pH adjusted to
6- 6‘3 S/%FJHX% Ix@H@? 30Dy, | Té 0 (P RIAGRES ik @d&%@pé@h{e%fthg
Rannlr g5 rea s BARE ik
ree)ﬂm@gneggnal @h@ﬁ@cétrgsldaﬁldéMQZf(@pgshﬁﬁlﬁmon Voth%eQﬁI_) Theg
a(fg{}fagg %rgcg{ugéﬁ,ﬁ}g«%t reﬂﬁ%l B@Mé@%nﬁér%@é’d pr&s@ﬁr%!@&@%%’e%l
tipesging fhevigsping eﬁbv léw sphﬂ w mturéiﬁr laalhwanTorﬁls VERS dddeﬁé5
mE QA& A HEhBidn HQafeg Bém %Qﬁs%hlgﬁ ateﬂa? RGN W BSmoved

filtered through a nylon filter an
of solvent under reduced pressure to give 2.45g 8C as a semi pure tan foam (150%). m/z

(ES+) M+1 = 240; HPLC # = 0.53 min.

8D. 1-cyclobutylpiperazine dihydrochloride

0O

N

v

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 HCI 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



vol ati |l es renoved under reduced pressure. The residue
was purified on a 40 g Siqg 2 1SCO cartridge that was
we@basad7ani t h a DCM DCM 1094 2MNH 3/ MeOH) gr adi e T/§H1008/650606
DCMto 0% DCM over 30 mn). 0.0231 g of title product
1027%s! YSNSeebase was isol ated as oil (16% and then
converted to a solid citrat® salt via adding citric
acid (0.0676 mol, 0.0130 g, 1 eq.) in5mM MOCH
wisglilugdoywithed®0 well Etg®, stifred $Ginwe fttererh dedt 81 pldesdaidder high
pressure niz &N@ ) Mkl =342. 2; HPLC =0.37 mn.
vaRR R e 3-lig (RIVR: (306 STEY VR 41 aBA Gl =3 e, (HRIMR (300.132
MJEM&SO%AFNM) Sl 1.4 (2;82H§ 2. 1@7440&mHZH) Blrhs 532 (14108H-) 581
62 (dd, 7=7. IH), 1.67- 5 ('m
(nglget J28§§{7(%H)3H) 2. 36 2, 56 (m '5H), 2. 62 2. 72 (m
2.82-2.88 (m 2H), 3.47-3.59 (m IFD 3.63-3.72

sl%- &&@M&p& RS r'aggéo,,m?ozmﬂ PG it sfobth 1

(4zh@gﬁg&mplpera2|n | -yl)-[6-(l-methyl-piperidin-4-yl)
- 6-aza-spiro[ 2. 5] oct-1-yl}-nethanone 3B (0.417 mml,
0.099 g), I-nethyl-piperiflin-4-one (0.83 mmol, 0.96
m.), which is avail abl drlch 3 drops of HOAc,
and pol ystyryl net hyl ﬁLyl nium

cyanobor ohydri de (0.917 , g, 4.1 mmol /g of
resin) were conbined i 10 nL of anhydrous THF and the
reacti on heated to 60 over ni ght. The reaction was
filtered through a nylon/filter and the vol atiles
renoved under reduced pressure. The residue was

TdPééFﬂi Ein% @C\(ﬁﬁ) Dr%%’/}oléﬁmﬁdl)' QEBLAGT PNy (2R %'_%t 583 Qﬁ&@')u BMF (2.0

DCM cont ai ni ng 109% 2

mb} 3@4 @H’lEAd\()é?S Bd. hhmmol)@adthe feagfonstifrpdss ﬁrno J@@tse@éat%wlal
why RERBAR(1¥8 R ¢D ﬁin%ﬁ 3F 210 AiLh, 04BWE21D6E REN 1.50 mmol).

converted to a solidcitrate salt via adding citric
Thig sadntiop wey Bldgerisl the frsiggapgoryand tagyyeflow solgtin stifypdap Kl Afkstil -5 h
th@ YeabtBR@M4EHiLREd \Hﬁ?Et@ﬂlC‘(? H%R_ W%an’icﬂ% &Paldfc@SPHY EQIHHT‘(I& was

AP+) Direct |nfu3|ong Fr eebase:
w:&sr\];gbt refgglemzqg D@mn@)‘[ 1acqynbpzed(vf1th tge-@stlorngnc 11131.q5 andGhlyzlashed
3 GiRleh widisht. aaHéO'Q_) Hemes I\x}fﬁvsd{o@z@ﬁdﬂed R NG §54, Joh34r tme®d under
H, 1.55-1.85 (m 1.96-2.07 (m 2H),
reéucgep@ssee apdthe pidpe pyt. ue@t ighaqun. [l cruge wejenal g@s (m
ch@d‘rpratogga&Zd %rgzog%ﬁica Fit 1@‘% éﬂ\aﬁh /rl}]/?e(ﬁ}'bﬁjtl\@ and Mt cdmbied purified

60-3
fractlons removed of solveg? 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%).
m/z (ES+) M+1 = 362; HPLC # = 0.26 min, HRMS (TOF) m/z caled for C,;H35N30, [M+H]
¥, 362.2802; found, 362.2808; 'H NMR (500.333 MHz, CDC13) & 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, J=11.2, 4.1 Hz, 2H).

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

yl)methanone



Exanmple 7
(4- Met hyl - pi perazin-1-yl)-[6-(tetrahydro-pyran-4-yl)-6
WO 2008484 o[ 2. 5] oct - | -yl ] - met hanone 3B (0. 417 PeMBE2008/050606
0. 099 , tetrahydro-pyran-4-one (0.83 mml, 0.06 nl),
10275604 € avail able from Al drich, 3 drops of HOAc, and
pol ystyryl met hyl trinmethyl a¥honi um cyanobor ohydri de
(0.92 mol, 0.22 g, 4.1 mol /g of resin) were conbi ned
in 10 nL of anhydrous THF{land the reaction heated to
60 OC overnight. The r }@ﬁ\was filtered through a
nylon filter and the volatil esyrenoved under reduced
pressure. The residue|{wa purlfhgﬁ via col umm
chr omat ogr aphy and th oduct eluted with DCM DCM
cont ai ngl O% 2MNH 3/ l\/b gradi ent over 30 min. 0.0643
&

g of title conpound a$ freebase was isolated as an
oil (48%yield) and t converted to a solid citrate
salt via adding citric acid (0.20 nmol, 0.0384 g, 1

B e S A e o e

_ _ _ ressure nz Pfﬁ%@
difydrochoride whiske was) piein acaudng RXGiNadpy, eapCl @ )-cig 1895 36.81,7899-
740@%(1 é‘b.’ k- ]g@-) (NLH]:%M-HZ)LUZtR=d.id)min,]H§P2‘IS§Té%) ;%chalgd'gor
1.55-1.82 §p] 8H), 2.28 (s, 3H), 2.38- '6hﬂén] 6@%
CpHghaQ (Vg HI pp49.3976; faumig348:254. JHINMR 7500838 Miz, CBAJ3) & 0.41-
0.85 3828086080 @b, 3:608 ft(m, IFfH1 54 ?ZJ=4%H;\IZ, 11'?1?1%5-?1-.4%4(111,
4.04 (dd, "J=ILI, 4.0 Hz anpl'e 8

m | H), 4. , 4. , Eg. Exanp
2‘5)41 Brdioe bt YDpl-pet-a¢ (m-3aA-43 513 e PHaRyAd (b /2H- 2% aH).4-49

¥ 11i1), 8- 82230 AfoZm 1 9Lk @R ddy /91 1Mel hapong102756- 1 US/ NS
(56 %A. éfhy’ 6-§gzégﬁror5f%locténe-l?%grboxylate To
sem -pure 1C (6.45 g, 20.32 mml) in EtOH (100 nlL) was

added 5% Pd/ C (0.649 g, ﬁ&é?buqﬁﬂ) and a bal | oon
filled with hydrogen pl aced o op of the reaction.

n
ThdHlwawepylpieinas-1éNe-(tetshudrp2 Hagyrqar-ph-érazaspighe- Sloviger 1-
mxture was filtered thrpygfafeaki te and the sol vent
removed under reduced pressure. The resulting oil was
pl aced under hi gh vacuum |[The crude material was

chr omat ogr aphed on | ”Eq eluting first with 5%
(7N NH3/ MeOH) / DCM t hen T%L / MeCH) / DCM  The
conbi ned fractions werle renoved|of sol vent under

r educed [%j

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
CaoH3sN;0, [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, J=6.5 Hz, 6H), 1.24 (t, /=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 (t, J=11.6
Hz, 2H), 3.51 m, 1H), 3.63 (s, 2H), 3.76 (m, 1H), 4.02 (dd, J=11.3, 4.3 Hz, 2H).
Example 11
(4-Cycloheptylpiperazin-1-yl)(6-(tetrahydro-2H-pyran-4-yl)-6-azaspiro[2.5]octan-1-

yl)methanone



pressure to give 1.83g 8A as an anber oil (44%. mz
(ES+) Mtl =184; HPLC =0.37 nmin; 1H NWVR (300.132 Mz,
w@mm;nmo 87 (dd, J=8.0, 4.4 Hz, IH, 1.13 (PCT/SE2A08050606
5\? 1.27 (t, J=7.1 Hz, 3H), 1.41 (q, J=5.2 Hz,
1027523H)US $48-1.52 (m 2H), 1.66-1.71 (m 2H), 2.70-2.78
(m IH, 2.81-2.85 (m IH),6R.89 (t, J=5.4 Hz, 2H),
4.14 (q, J=7.1 Hz, 2H). 8B. ethyl
6- (t et rahvdr o- ZFprran 4-y1) - 6- azaspiror2.5loctane-|-c
arboxyl ate To 8A (1.84 g ‘Aq 08 mmol ) in DCE (25 nl)
was added tetrahydro- e (1.028 nL, 11.09
nmol ) and the solutio |rred mn. To this was
added sodi um tri acet oxyborohydrtde (2.56 g, 12.10
nmol ) and the reactloﬁitpft to stir at RT. After 5 h
the reaction was parti,troned between Et OAc/ sat. NaHCO
A trial batch of this reaction on | OCOng 8A was added

Tﬁlpemﬁaf@ vl pre‘ﬁ@réél(w@o@ﬂl@ té Bﬁn@lmh@ ﬁ@éhﬁrcﬁmﬂa@ﬁﬁﬁ? avifable 1-
dried ogver Na2SO sol vent

ex AR RBV A A b e Bl a2 S MRARSH I tHaled for

cyngﬁgoﬂwlﬂl]*vaw ORI, net 328l NYR (ST0r0RBIINg C@%Be;d 0010
e Co
SR8 LR U ares LAV RS POM A0 L hey somonsd o

2.11 82918 B . Jt, a=pa Bz, o), (B4 11),8.65 (6,E28)3. M+(Im—2ﬁ§34 [ h O
é%éfg Hl’a%{ 1H NVR (300. 132102756-1 US/ NS 5
/3 )87 (dd, J=8.0, 4.5 Hz, IH), 112(tJ49
Hz, 1.26 (t, J71mm@z 147152(m 3H),
1. 56-
}-52 Cyglogeﬁt-‘/§1flaera ﬁi Y$<67<2 etrzh@r p@i%)l ol YA %%Zaera@& %ﬂéﬁ%—l-
1.5, 4.5 Hz, 2H), 4.13 QIQme‘dhaﬂon@ Hz, 2H). 8C.

6-fTetrahvdro-2kprran-4-yI)-6-azaspiror2.51octane-|-c
arboxylic acid To 8B (1.8 0 g, 6.81 nmmol) was added

MeOH (25 ml), LiOH IM 7. 2Nm) 7.2 mmol), and H20 ( 1
m.). The cloudy reacti LS/F to stir at RT. After
5 h INNaOH (7.2 ni, nmol ) d 20 nL MeOH were

NaOH (290 ng, 7.3 mmol s added, followed by 5 nL
THF, and the cloudy re ion stirred over night. The
reaction was then heated to reflux for 2 h and the

TSNP mgrepﬁa@yf&dg@tﬂ&ﬁxﬁ@w&m bﬁglég)m(ﬁaﬁﬁdll[®cloﬂ—éﬁ®1@p€ﬂwn' e
| SSOl ve I n ), an t he

dl@%ff?fgf TN sresﬁfe%ca?rﬁ@lg ENARgoZt 8- g ﬁ@fe.f 208 7
2883288 &4Ha\8Bd tNEBI) MedHEBAHPLE §SUL e nikk) IRNIS (TGS /4 dad for
c%ﬁ%ﬁﬁﬁ&ﬁﬁﬂ?ﬁ%%@@f5%'57,%%1\?%( G855 RS epensy 5 0.71
(dd, J=7.8, 4.4 Hz, 1H), 1.24 (t, J=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, J=11.0 Hz, 2H), 3.52 (m, 1H),
3.65 (t, J=4.8 Hz, 2H), 3.76 (m, 1H), 4.03 (dd, J=11.3, 4.1 Hz, 2H).

added and the reaction itirred at RT. After 2 h solid

Example 13
(4-Pyridin-2-yl-piperazin-1-yl)-[6-(tetrahydro-pyran-4-yl)-6-aza-spiro[2.5]oct-1-yl]-

methanone



addi ti on and subsequent renoval of MeCOH under reduced
pressure was perforned several tines and the resulting
w@2008/1yBl4 ow sol i d was put under hi gh vacuum HAOI/6¥0088/050606

was added 15 nmL MeOH and the sol ution decanted from
10275neUSASol ubl e material. The sol uti on was renoved of

sol vent under reduced presstire to give 2.45g 8C as a

sem pure tan foam(lSO% mz (ES+) Ml = 240; HPLC

tR = 0.53 min. 8D 1-cvclpbutylpiperazine

d| hydrochl ori de To ter

4- cycl obut yl pi perazin te (6.19 g, 25.75

nmol ) prepared accor di to Za za, et. al., J. Med.

Chem 2004, 47, 2833- 28i8 was added Et OAc (50 ni) and

the solution cool ed i e bath. HCO gas was then
bubbl ed in causi ng the salt to i rmedi ately
rec:| otk €

T 13 exa e was grep accg\%mﬁ u%%fam ‘?enéjus];ng %Erlnr%re]rmagy ﬂr;glslable 1-

neou Was
(2rps'ady1) piperwas:. ail/d @GivetMto=3ar HPLO &/RT.16 Aﬁm eIRME (TOH B hrdr

ca}c ?E) ﬁ)r gﬁglea%fﬁ%%*&n%gg Z Rl éfé?u%(géé\gszgi W %(5’(} ﬁ ao[gIBSO -ds)

5 ppna@ 64+00f dher 11H @615 -0.62 (ool T U2 Gn, 6L 1(B746 (mrﬂlzl) 1.82-1.87

) = 141  HP = m 1 1
O 2B T A 2 B T 7 L 15y D g8y g
6.0’hiddAHY 0, 89 Lk- B1)54.84 (@ /8 Hz, 33 V. 50dui hithe .12 d, #81.8HEZ H).

IH). 8E.

(4- Cvcl obut yl pi per azi n- I?ﬁg}%l-—“(t et rahydr o- 2H pyr an- 4-

y| (}-Ryridinaisylipipsra2insitple{ Gftettab Pire piramd ryd)-Fazaspind[2.plocte] -8IC

(150 ng, 0.63 nmol) was HBTU (238 ng, 0.63

mmol ), DMF (2.0 nlL), and (O 328 nL, 1.88 mmol)

and the reaction stirred mn. To a separate vial was

added 8D (160 ng, 0.75 Nj’j DMF (1.0 L), and DI PEA

(0.263 nL, 1.50 nmol). |é\§ ion was added to the

first reaction and the_yellow gl ol jtion stirred at RT.

After 1.5 h the reacti was di Futed with EtOAc (5 nl)

and organic |l ayer sep ed. The ag. | ayer was washed

three tines with DCM this combined with the first

organi c layer and this washed 3 tines wth sat. NaHCO
This &atplress picpired atcordg @ Exagrpl ceiuspnge8C MZ@@nsmiaUE mtailable 1-

re d under ress n

[}ﬂ’g@F %1Per%21r\1/ea (;:nu/{J %QWJFI?C%U%EFGY%? 815 Imln ﬁﬁﬁ\déj%ﬁ)ﬁgﬂ m/z
caldidt @nﬁtzﬂgﬁ\hﬁﬁwfﬂn 3208581 foundy 36a. 25{981@91&1(/1?\!‘(1500 MHz, DMSO-d)

0
o pIROVER kD2t MIRAEP TR BT 18 U ATRIPESp .

Jiag, 2.3 Hz bt e8b it 7Bt 2DHanidd), 2.26 - 247 (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, J=6.1 Hz, 20).

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

methanone



the resulting precipitate was collected by filtration
to give 77ng 8E as a white solid (34%. mz (ESt) M+
wWe2®82473HPLC tR = 0.26 mn, HRVE (TOF) m z cal BCI/6E2008/050606
C2i H35N32 [ M+H] +, 362.2802; found, 362.2808; 1HNMR
1027365065883 Mz, CDC13) d 0.71 (dd, J=7.8, 4.4 Hz, IH),
1.24 (t, J=4.8 Hz, IH), 1.3&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. 6702 76 (m 2H), 3.37 (t, J=I 1.2
Hz, 2H), 3.52 (m |H) oA (t, J=4.7 Hz, 2H), 3.75
(m TH . 4.02 (dd, J#INL. %48 Hz, 2H). Exanple 9
(4- Cycl opr opyl pi per aziy -I -yl &eetrahydro- 2H pyran- 4
-yl )-6-azaspiro[ 2. 5] an-1yl) nmethanonel02756-1 US/ NS
This exanpl e was prepated according to Exanple 8 using
8C and 1-cycl opropyl pi perazi ne di hydrochl ori de which
TMﬁS{ampEp)@E potpaed arxoiding té BxaGipld Susng, 8(ednd @abmmdietally etailable 1-

PRy rhae s R O Mol b T M 38 g

M[HMHB{}/ISO BABpRB6A67 (ddosHiR, 3348, PBH4.00 HI-MMRI4, 500, BB131.51 (m,

ot 553 B ol g =6 g b iyt P Gl o e o

s.(1H), 29!0(,br 1., 5Ty, 3.086.1(16n, Bi) 3.20-369 ¢, 226, 1.5 (b8H) 111), 3.69 (s, 4H0),

3-.2. 72..(m 3 ar 9=l 2 Hz, 2H), 3.49 (m
3'%%1“}’ 4%‘?’@383(@:],"‘%%52’ %%é‘gé'ﬁ‘ﬁ%iz%%kh 02 (dd, J=ILl, 4.1
Hz, 2H). Exanple 10
(4-1sopropyl pi perazin-1 - )! qe-{ et rahydr o- 2H pyran-4-y
| )-6-azaspiro[ 2. 5] oct an- hanone This exanpl e
was(4giyepacgtipipcenn-diybg 6ipberedairplae-BiroRi Hgt-8 handhanone
commercially available 1-,i sopr opyl pi perazine. niz

(ES+) M+l =350; HPLC tR—O in, HRMS (TOF) miz cal cd
for C20H35N3Q2 [ MtH] +, 2 2 found 350. 2799, 1H
NMR (500. 333 MHz, CDCS)d J=7.8, 4.4 Hz,

IH), 1.04 (d, J=6.5 Hz,\6H), 1. (t, J=4.8 Hz, IH),
1.36-1.47 (m 2H), 1. 58 .67 (m 5H), 1.69-1.76 (m
2H), 2.39-2.59 (m 8H), 68-2.73 (m 2H), 3.37 (t,
J=I 1.6 Hz, 2H), 3.51 H, 3.63 (s, 2H), 3.76 (m
IH, 4.02 (dd, J=I 1.3, 4.3 Hz, 2H). Exanple 11

4 . i ' yI)(6 (tetrahydro-2H pyran-4

A mixture of 4-piperidone monohydrate hydrochloride (100 g, 0.651 mol), benzyl
chloroformate (112 mL, 0.781 mol) and NaHCO5 (164 g, 1.95 mol) in dioxane (800 mL) and
H,0 (670 mL) was stirred at RT for 48 h. H,O (1 L) was added and the mixture was extracted
with CH,Cl, (1 x 1L, 2 x 300 mL). The organic layer was washed with brine and dried over
MgSO,. Upon evaporation, 173 g 16A was obtained as a colorless liquid (100%). '"H NMR
(300 MHz, CDCls5): 62.43-2.48 (4H, m), 3.77-3.82 (4H, m), 5.18 (2H, s), 7.34-7.39 (5H, m).

Alternately, this material can be purchased from commercial sources.



nmet hanonel02756-1 US/ NS 60 Thi s exanpl e was prepared
according to Exanple 8 using 8C and comercially
war@shaiie 1- cycl oheptyl pi perazine. m z ( ES+) POHBE081050606

HPLC =0.26 mn, HRVE (TOF) mz calcd for C24H4I N3QO2
1027900MHPANS 404. 3272; found, 404.3278; 1H NWVR (500. 333

MHz, CDCl13) d 0.70 (dd, J=7638, 4.4 Hz, |IH), 1.24 (t,

J=4.8 Hz, IH), 1.37-1.82 (m 21H), 2.39-2.60 (m 9H

2.67- 2.71 (m IH, 3.37 (t, J=I 1.7 Hz, ZFD 3 46 m

ldf_b Be&vﬁﬁ(?ﬂe%hoxg 'j)dxpéhngeﬁe%ménﬁ}ne 1- a%x&lgtg .2,

) (6-(tetrahydro-2H pyran-4
) met hanone Thi s exanpl e

(4- cyclopentylplpera2|n | -
-yl )-6-azaspirof 2. 5]octa|
was prepared according anpl e 8 using 8C and
1-cycl opentyl pi perazi neldi hydrochl ori de, which was
prepared accordi ng to Zarjagoza, et. al. J. Med. Chem
2004, 47, 2833-2838 ando (ES+) M+l =376; HPLC
=0.27 mn; HRVMS (TOF) m z cal for C22H37N3O2 [ MtH] +,
376.2959; found, 376.2957, 1H NMR (500.333 MHz, CDC13)
Mgthgd 3y (qd, J=7.8, 4.4 Hz, |H), 1.24 (t, J=4.8 Hz,

Ak ure bt 3dA @-1 1448g @6”5 mphd)) and (&&Xgl(:?ag&gﬂllﬂlet l%hg)tnpiier&?‘h%s_l}ah&%ne

(2§ 217 g J(;.jll) 2|_@an mn tgﬁj:ne (g%EL)( iR h|e1q5:d atgefig ftertrrll 8 hy E&wag cp&centrated
analfﬁe res?rdu%@va@ Eﬁlrlﬁeﬂ)by st dfifograbhl (Hexahes: 4t3AEE:1) Ridlve 12.80 ¢

16(3435@3?910&?%% 112u19|(91p{1>)peﬁ1 M (300 Mz CRCH: Stk HHydr ol Py AR 230
(2Hy{ )1‘435 HZ)az S@tZHJfr 2#5]5 oEs, 3l57YAd, -ddrm-tlmrmg dpzw@ﬂl q,J=7.1

his exanpl e was prepared according to
iEheatni b B 1t 1y Be Ahd E oo al Ly aval | abl o 1.
(2-pyridyl) piperazine. mz (ES+) Mt =385; HPLC
fe=0.16 mn, HRVE (TOF ES+) niz calc'd for C22H32N4A 2
ﬂF#, 385. 2598; found, 385.2583. 1H NWR (500 MHz,

ij(dﬁﬁhoﬂypﬁwﬁh@(yﬁéceﬁte?@ 6£ ﬂilL iﬂ& mﬁol@ﬁrﬂﬂﬁ% ogrgﬁ) at Hiksc

wilsl_effldedZZ 541\{: BELM}?X%IWIS (%ﬁ)mL 223 é ﬁ rr(nborl) ang the rge}qjlon sirrse lé poin. To
thikRhixthre Avastadded khlid 1BAI6:08 ¢88 . 44mmdIPid, 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) § ppm 1.28 (t, /=6.95 Hz, 3H)
2.30 (t,J=5.27 Hz, 2H) 2.96 (t, J=5.69 Hz, 2H) 3.57 (q, J=6.32 Hz, 4H) 4.15 (q, /=7.17 Hz, 2
H) 5.15 (s, 2H) 5.72 (s, 1H) 7.28-7.47 (m, 5H).

16C. 6-Benzyl 1-ethyl 6-azaspiro[2.5]octane-1.6-dicarboxylate
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6.67 (dd, J=7.0, 4.9 Hz, IH), 6.84 (d, J=8.5 Hz, IH),
7.55 (m IH, 8.12 (d, J=1.8 Hz, IH). Exanple 14
W@ 200By473aH n- 4-yl - pi perazin-1-yl)-[6-(tetrahydrpcpyERns/gs0606
- IEI- 6-aza-spiro[2.5]oct-I-yl]- nethanone This exanpl e
1027@%15 PPSpar ed according to Exanple 8 using 8C and
comercially available 1- (@ pyridyl) piperazine. mz
(ES+) Ml =385; HPLC tR=0L4 min, HRMS (TOF ESt+) niz
Methiod'ld for C22H32NAO2 [ M+H] +, 385. 2598; found,

P BGuRIB oy ONRA590) My FBRT ). DRI Ay K
iofiy (16H)g, 795 6210 PMSEL6.08 112 ir@onkiporiiph) There@Sor wikiure was
sty ty ke v S fing) GLOYisIG D war il g eyell
mp{gure. lelge,mlst_umw(s dtirrggbeg RT omplgm-gn_d thenr aﬁfb:kl elowily to sat. NH4Cl at 0°C
whtiiFsth ngbl]‘h;a WV R&o Xit)aa% R@i; L 1y %ﬂ%ﬁi Riydrtvek WA SR Rat.

yran-ﬁ-'y aza-spiro oct - | f/
N#é@(ﬁa?m_d m@mmm-und@ydh@d@esm@ sThexemge av aV\AiSS_Obieé prelit@dc (100
P 50040 IR 208 g 6, ST SOMIES 1) .
Thygwesgfilipredifppaght (Rbte apd wgsheil math EEP AWVRbe Sopnivfayer oS eslied with
br@e agd BRI QerNa é(‘i;d Thd hteBial s %ull'fged \Jlitﬂ)ﬂasllc}ggmgtggraplﬁ/‘“ 3

Hz, 1 H), 1.31-1.51 (m 6H), 1.63 (br. s., 2H), 1.85
(hgxanes) EG)Ar J+k to 4: Pijto afford 90.52 g ¥6 (¢ py a @fgylessdiqgrl (25960 (IRMR (300

M2E) epér B E 0.(99ng ud;KN) 4.6 %zi’?.l@@fﬂ, £55=5.041),1. 399351 1z),
m [TH, 3.20-3.25 (m 2H), 3. 4%”. s., IH, 3.69
1.4&51 46 (3, 3, 1836 ({ Hy dda 8.0, 6.485%){ 109 BB, ., 3.33139 (111, m), 3.46-

3.61 88, ﬁll-),%%((ﬁ@l, £7.1 BXREMS ©HLE), 7.30-7.36 (SH, m). *C NMR (75 MHz,
(4- Cycl ohexyl - pi perazin-I-yl')-(6-phenethyl -6-aza-spiro
CPELBPAEH, 19 RS At h Ah 6. 41630, 4B@nelyT, 6430801 Pdr ditak-137.1,
155-Lqpoxylate. A mxture of 4-piperidone nonohydrate
%ydr ochl oride (100 g, 0.651 nol), benzyl chloroformate
(112 m., 0.781 nol) and NaHCO 3 (164 g, 1.95 nol) in
M?{h%%ne (800 nL) and H20O (670 nmL) was stirred at RT

or 48 h. HO( 1 L) was added and the m xture was
Tekaxprss veshedido®h NgHACIOZ8 ¢, 49.4% minkol) Wasyad@@Gold tyimeTfiyksulfoxonium

iofa9BN12G o AYRT mMBS rBRPEHY Wi M5OI SHABHL L Ver 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,O 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,0O, 1X NaHCOs, 1X NaCl,
dried over Na,SQy, 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, CDCl3) § ppm 0.93 (dd, J=7.93, 4.88 Hz, 1H) 1.17
(t, /=4.88 Hz, 1H) 1.26 (t, J/=7.02 Hz, 3H) 1.44 (d, /=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, 4.27 Hz, 1H) 3.45-3.62 (m, 3 H) 4.13 (q, J=
6.71 Hz, 2H) 5.13 (s, 2H) 7.27-7.39 (m, 5H).



MySOz Upon evaporation, 173 g 16A was obtained as a
colorless liquid (100%. 1H NWR (300 MHz, CDO3) : d
wWQ@2008427348 (4H, m), 3.77-3.82 (4H, n), 5.18 (2PCT/SE2008/050606
7.34-7.39 (5H m. Aternately, this material can be
1027560k €HASed from comrerci al sources. 102756-1 US/ NS 63
16B. Benzyl 4-(2-ethoxy-2-o0%oethylidene)pi peridi ne-
1-carboxylate Method 1 : A m xture of 16A ( 11.4 g,
1646 . GAPasplirp[2ejebtane-1.6-dicarboxylic acid 6-benzyl ester
(et hoxycar bonyl net hyl ene) t rd phenyl phosphor ane (21. 67
g, 62.2 mol) in toluene (150 nL) was heated at refl ux
for 18 h. It was concent\Ated" and the residue was
purified by flash-chrongtography (hexanes: EtOAc 4:1)

to give 12.80 g 16B as lorless liquid (91%. 1H
NMR (300 MHz, CDCI3) : d}1.27 (3H, t, J=IA Hz), 2.30
(2H, t, J=4.5 Hz), 2.9® =5.5 Hz), 3.57 (4H,
dd, 7=12.2, 6.5 Hz), 4.15 (2 . J=IA Hz), 5.15 (2H,

s), 5.72 (IH, s), 7.31-7.38 (5H, m. Method 2 : To
Tel6)/(3.19-g 80.¢4 hogl) phds@HEF I} heetadtial (D (68nlmand DI N@H

Rk 2808 g 2ndtsdeiBh v B8R ALHER: M B heaed 1
reflgx foir Ah. The MhOE vwas xamoved swlt@ddéd Hdlafldbd1 B1e {6 1a9o veps
wgsilecf'élx g{%c) anfl @&nt%lﬁeed Jr%\%ﬁ:tl%?%% \%{shé?i‘”ﬁéjN&(% cY}@eg M&Y F§'b ang

lrre was renove resutlh
thmlmnt @tnomdaméd refud@kpresygh togicl A4A92 THIR as edledrizimg103%). m/z

(E%QLt ur e q%%{delt %ﬂ%&g#%ﬁwgomﬁé B@?ES ?ﬂg 1.'02 fad,
J=r7éfm4/é81H@f1 1dl. Merit25dmd?2 tihé-4p s 12ilhigl- i (1. 48 &d. LHYET6 (br.
5.1 90 ¥AGUHT 33 I3 &'}?Ph%)% 19%@??7 §$97 l@g‘{ %glba sem

pure cl ear 0| (859 served;
HPLC tR =2.31 min., 1H NMR (300 MHz, CDO3) d ppm 1.28

148 193 i R:spifo[ T BlocZhd @al%% il acia

: g,
bempylesterH) 5.15 (s, 2H) 5.72 (s, | H) 7.28-7.47 (m 5H)
16C. 6-Benzyl 1-ethyl 0
6- azaspi ror 2. 51oct ane- |, %I ar boxyl at e102756-1 US/ NS
64 Method 1 : Potassiu te@ut oxide (8.43 g, 75.1
mol ) was added to a $oluti ri met hyl sul f oxoni um

N

O)\O
O

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 NaHCOs, 1X NaCl, dried over
Na,S0.4, 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% (7N NHs/MeOH)/DCM and the combined purified



iodide (17.5 g, 79.5 mmol) in DVSO (100 nlL) in one

portion. The reaction mxture was stirred at RT for 2
wWh20086883(43.4 g, 44.2 mol) in DVBO (50 nlL) waBCHSERES/050606

to the reaction mxture. The mixture was stirred at RT

102738y ®Nght and then added slowly to sat. NH4AO at 00C

Wth stirring. The m xture &as extracted with ether.

The organic | ayer was washed with sat. NaHCg 3and
frctipserire wmededniderent edurcdutch 2ed $G7 £16EMyan pésildigeodawhich

B 00, 7 G A .

NuRe(591 Wiz, CI¥E: 55 pas 0.7 7 (ddef~E @31 hildg H HadH05t le3 7and 7 Waid e ¢id.

i i T
Jéaqnﬁ'ggc}il?’l 0106\%&? %%?I@Piwe maltgeti}ra(l€1 M§Egﬁz\3ﬁ? djﬂthzH)
241 @dhlﬂéﬁﬁ@riﬁ%@ha%mw S(Sh%MeéH) BB oad, 513 4§ -4 H2 1Hp3.39

(d?% d"[%@o%ﬁﬂsﬁzﬁ%%é@@g@ Ph ?%é(ﬂr.gsgg:klg?%?c@ ﬁ)]dé' Ny,

2H) 5117 (§12H) 786 (375407 He)SH)1. 26 (3H t, J=IA H),
1.40-1.46 (2H, m, 1.56 (IH dd, J=8.0, 5.4 Hz),
1.69-1.74 (2H, m, 3.31-3.39 (IH m, 3.46- 3.61 (3H,

Aligrnate pugificatign: Ijnngufql@) quepareg 0B 16CHnethgd 2 , Wagused tqg@epare

1n(e§rhgduﬂgs -of gtfl)’sc;laml}/eRtl{e% gvel‘g\é'_ﬂézlg% Igv)ferse p‘ﬂas@ ZhP@LC O]ngan%gllgrﬁ S,

Temolglesmd Prep-HBRC 1sing B5NBT S ot B4 124 TF AT igolvent A)

anlz’l%@’l“f| Gth a8/ hﬁQA gQM%A}'%&' tLé-m%z g‘VgB to‘%gl ﬂﬁmWA))B t\A@SQOqgiqed

solid trimeth oxoni um i’ odi d 4 g,
1090 ) TlleﬂuII‘léiWél@n s peaforned usmﬁdu%ﬁ@memx IEWS@OM@ 8&'@) X 250 mm
cdﬁfrﬁﬂs‘%ﬂ?’&)ﬂ&b Pmt mofnagﬁrmd %slw@%%sémn@ KL éu%ftﬁé fr;c%s
g, 16 O was added and
W%Setd@tl |t<b¢bt¢1eﬁ1ﬁartreatma|l rTI@tfraRtrorwere remevodeiadyedt unﬁrrereduced
prEQAE bh®Me ﬂﬁénal%&h%ﬁéafb%gve@@tﬁ@ﬁx%mﬁc%c i Qg%Mlé Ry@ was

smal | amount of brine to aid partitioning O
wiashgb s NaGip driggipvernfissSWa itilie wiltent Enoxd vasd rqdﬁeed@mﬁwr%@cgwe
p&%ggghegmpashed 5X H20, I X NaHCGB, | X Nadl, dried over
2504, solvent renoved under reduced pressure, and
the oi | placed under high vacuum The naterial was
168 @BLAGHEDRER: PO ik Binlhal R 2AYAEROHGL Hexane.
he fractions were renpved of solvent under reduced
pressure and the materi alf put under high vacuumto
gi ve 3.186g 16C as a ary m pure, oil (61%. niz
(ES+) Mtl =not observed: HPLQ/ e=5_71 mn., 1H NWR (500
MHz, CDCl 3) d ppm 0.93 (/dd, J=7 , 4.88 Fb, IH 1.17
(t, J=4.88 Hz, IH) 1.267(t, J=792 Hz, 3H) 1.44 (d,

10Tk @51'#7 3¢ oty i2Ricb8%2s T | wiSidd2t £8 Pl (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 calc’d for C,5H3 N30, [M+H]",
306.2540; found, 306.2542. "H NMR (500 MHz, CDCl3) § ppm 0.72 (dd, /=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) 1.62 (br. s., 4H) 1.76-1.90 (m, 4H) 2.23-2.33 (m, 1H) 2.45 (t, J=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, 2H) 3.42-3.53 (m, 1H) 3.57-3.71
(m, 2H) 3.73-3.83 (m, 1H).



1 H 1.72 (d, J=4.27 Hz, 2H) 3.36 (dd, J=7.32, 4.27
Hz, IH 3.45-3.62 (m 3 H 4.13 (q, J= 6.71 Hz, 2H)
W®208/1§B14 2H) 7.27-7.39 (m 5H).756-1 US/ NS 65PABEE2008/050606
6- Aza- spi ror 2. 51oct ane- |, 6-di carboxylic acid 6-benzyl
10273%sk §9/NFo 16C (3.19 g, 10.04 nmol) in MeOH (50 ml) was
added H20O (5 nL) and IN NaGH (20.08 nL, 20.08 mmol).
The reaction was left to stir at RT over night then
was heated to reflux for 2 h. The MeCH was renoved and
v c : L QAC
, ! , JHuCTanoue
Na2SO and the sol vent rendved under reduced pressure
to give 2.999g 16D as avgl &4rgum (103% . nfz (ES+)
Ml = 290; HPLC tR =5. um- NVR (500 MHz, CDd 3)
d ppm 1. 02 (dd, J=7.63,\4. 58 Hz} H 1.18 - 1.25 (m
2 H 1.45 (br. s., 2 H.J1.58 (d, J=5.49 Hz, 1 H 1.76
(br. s., 2 H 2.09 (s, JOH 3.38- 3.61(m 4 H 5. .14
(s, 2H) 7.28 - 7.40 (f J5H) . 16E.
| - (4- Cvcl ohexyl - pi peraz2ine-| -carbonyl)-6-aza-spiror2.5
T&pai go@mg @@rrﬁﬁzsm |w|a§a(@§dl ﬁcb%@ﬁm a&ﬁztﬁrég chﬂaﬁia&d% ($R119.0.33

was
mmel) 3nd %ﬁ?b?hf reaEﬁllanArrfcsfoaiO RO, 5031111119%51 ?ﬁﬁ%qyyorolyﬁadﬁgﬁw @36

mitbol) Wa€8dded. M Rer stiRink B IBT YRS n2Aded r&LOmImBIS |q§éﬂcﬂed with 1.5 mL
avai | abl e 1-cycl ghex Iplpera2|ne (1.913 37 k%

1N NaOHad the guxtpigstiged J0 ey 185 ap aﬁerwq%éerrm:d WéésEtzO/sat Na

addad foltid dryanicQBRY 8l sUREes mi e die g4l 1 O%r cEHBUERoWAGNd 88BIRhIBY
mat eri al artitioned between Et QAc/ NaHCO The

laysr g5l @ver HgeaP« walvenharannaer wdensiiices! mresspig, %&@ateﬂalrﬁ%amder
hlgh/%cuﬂﬁlﬁigm Ser KiQADONREAN wRPLNSAMonANE sifitd Ek¥uBR vithSDEUto

under g@ vacuum The material chromatographed on

10y Gy Ny MeQUKPLH 9vesdd mralp e mia. fassambis p}nﬁﬁed fractions

whre 3Gk dvenst sWRentliake Redand fséaiuveeﬁfd thafRuad pundes hfgﬁ @y&l@ﬁll
pressure to give batch of 2.14g of E as. a

Thgmateias yps Gssolypbinihaifigxencs.sorlpd Prf%?é%eif aa% thggplisls F%ﬂ?ﬁ% god put
urRibr 1981 Veiim w@%em@w eRdvdusans w(eas alwr'fa@ som(%% m/z (ES+)

chronato raphed on silica wt
ﬂ)/e‘éf-l? & iR AR dibi E%E%M%am 2%@39%%}\4@]

41@@16@ 3§t 0N . 3\1\@; eH wmmd Mrﬁz @@cwabprh@ 7g i(¥B hrgoch a2z, 1
was_ conbi ned

Hw %1 %?fﬁar?Hi 1(‘% (1?1%;‘{) 17%%) 15 G EH() ééi)l %@H(P]zﬂ%bz pg gm, TH)

2830233 @3 aMyn, 75082 (m, 2H) 3.38-3.54 (m, 1H) 3.64 (br. s., 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 [NH4HCOs]
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 1l rotary evaporator. The resulting solids were

redissolved in ACN/H,0 and lyophilized to give the purified material.

Example 17



NVR (500 MHz, CDCI3) d ppm 0.77 (dd, J=7.63, 4.58 Hz,
1H 1.05-1.37 (m 7 H 1.42 (d, J=14.65 Hz, IH 1.63
WQdui)s/lamm 93, 5.49 Hz, 3H) 1.80 (d, J=15.26 HzpCHE{}2008/050606
22-2.34 (m 2H) 2.47 (dd, J=17.70, 10.99 Hz, 2H)
1027523 BYSAS70 (m 2H) 3.31 (dd, J=13.43, 5.49 Hz, IH) 3.39
(ddd, J=12.97, 9.00, 3.66 H8 IH 3.49 (br. s., IH)
3.60 (br. s., 3H 3.71 (dd, J=7.93, 4.88 Hz, 2H) 5.14
('s,(42bplorexgbpipatazig+4)2F-phincthiH)-azaAptrelf Adce]-yl)-methanone,
purification: If inpure 18D orepared from 16C method
2, was used to prepare |ntermsd| ates of this nature,
they were purified by rey f se phase HPLC on an Agil ent
Technol ogi es 1100 Prep- 3 ng a |inear gradient
OH20 with 0.1% TFA (s d ACN with 0.1% TFA

(solvent B); t=0 m n, to t mn, 50 %Bto t=20
mn, 100% B. The purifigati on was perforned using a
Phenonenex Luna, | Om _IC18, 2 1 x 250 nmcolum with a

flow rate of 40 nL/m nd collecting at 220 nm A
heart cut of the fractirons was taken to obtain cl ean
mat er i alN.oteTh eesighatest diiScnagtiotner enmkedvioftershsteinty. under

e e and e nmater rt tion bet we
14 R ATOE e B P | Bt R B
MdhiGesn H\saperbdammﬂ @h?di’t&é@ﬁiphﬁh}_&tﬂlﬁmﬁmiﬁ@ thOfdHOEWihg dmmleﬁbns
ressur rified materials, . .
RIS St AL B b bl Py TG S0l ik Ib 30 ssmrengnat |
conairings (A dﬁl&:tﬁ&ﬂbtﬁlyﬂidinﬁéa Dipergriticdl G0, DWEQZI) niht) MGdla(eﬂS
0/ Pd/

el%ngt?ﬂ“\%/;e%%a edir 5 e“??égp‘areé?"(%%gﬂe%re a&%ﬁ?oeéiﬁmdefﬁégh vacuum to

gmcemtrhg)mlammpsﬁndras ed/had¢ soRd (£60%t). Zz/d(Ta)tﬁcESt+hM+1f=| 410 gn@dC =

e

lmamuﬁm Mg DEISO- & PHeprid 665 ek, A7 3.66 Hallile) ( BHLY=4.21 Hz,

e G T ST PR T o dh oAb g 1ob & °

J3081 Pz412]) 1173 (MiVR, 4(15)0076M-m (nCDE) 320-d.3pm TH) 223 1{XRE, (m, 1H)

233t 20 W i 6 s g St ol ape el

7.24H)m, PHG A r(ahytical §h1ral£SlH)’l ahaly6s df.fBAI thnget AbYocd . 23 . 1818, ¢ud.6 x

25'?:%:—28121ra%g \D- ZI_ on704)'lLEnng% ?mi%ﬁlﬂ) %Sdémogog% Contaﬁlﬁ)g

0. S%Zﬂﬂnﬁhﬁé%hﬂﬂmnd:)l—Bup&cﬁt?c—aBCOgl UMYDABPHNd B1S/@#cBti@B (m
I H).102756-1 US/ NS 67

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

enantiomer 2

500
5

Note: * designates single enantiomer of unknown stereochemistry.



16G f4-Cvcl ohexyl - pi perazin-1-yl
) - f 6- phenet hyl - 6-aza-spi ror2.51oct-1 -yl )-nmethanone To
waemsadsm4s ng, 0.33 mmol) was added DCE (2 nl) BEMSE2008/050606
2- phenyl acet al dehyde (37 ni, 0.33 mml) and after the
102756 H@fﬂ\‘én stirred for 30 nmin, sodium
triacet oxyborohydride (76 ng, 0.36 nmol) was added.
After stirring at RT over night, the reaction was
Tljaenotetr was lolated inrpccdriinpia@ith tha dhitath ecpaiatenudescrived mrkxdmple

' T r .
AT T Ao L YT 03, STRNER AN B Rbych
sollid Yo )wargz (T @kdpetiMahd HOhBPE gaid e mim M S i(HdEDV ez cale’d

2 \ [
forbr'g%ée?9l A ﬁg&ﬁfﬁﬂ%ﬂ.?ﬁ%}ﬁ% HRfes 768 %g%ﬁﬁs @b@%%%}t%ms@?%) 3 ppm

ut “under hi gh vacuum 5 roni
0.0Btddr=a193 wiae Hhai HY 0.88 (tofr4 22 dlzs1HDi IcH - G Bl (g1 HR 1A% 136 {1h, 4H)

1.%2’.'4% gnnéi?ﬁg .(é@ d\'b@.zl\éb% gg%ﬂ8QY5%r(d,1Jll My 513? gfﬁ”ﬁ!ﬂfé.fm)

g{bflfled ns Were renove
1L.gbldem, Whdad-2dducdld) hilesstims 14nd 3PRS0tmt Eh)i2a16-Hei (m, 1H)

2.%5;&%7.'85 91’2,0 %ﬁg&%?@h%;r EUIRALLEY (ﬁ"l‘{as%)qiz??&’ 'J\—‘?S'% Fg,g{kg%

xanes, C éezer, and the solids co
Agghicpluthighfér aalygih of el aracs PG cov &= Hghin, eot-gk ¢&ngs
CRBUPAR RIff, it &1z, b7 (P AR, 2d?§oz(is6‘§§ae)nof\45ht%ﬂﬂm%?o.ﬁ? LC
=3.57 mn, HRM5 (TO-F ES+ ES+) mz calc d for
digeérRhxBoMme): Mg criticd 119231 6HAD anddS dad@ios 169; 1H NWVR
(300 MHz, CDA 3) d ppm0.72 (dd, J=7.80, 4.43 Hz, 1 H)
1.01-1.34 (m 6H 1.44 (m 2H) 1.55-1.75 (m 5 H)
1.75-1.92 (m 4H) 2.19- Zxmpledd 1H) 2.35-2.73 (m 9H)
2. - Fo 3B : {br
s iR e U s A SR
purification: conpounds pfepared in this fashion were
al so purified by rever p é?p chr omat ography on a
30mm X 100mm 5 m GemniN C Qb at pH 10 [ NHAHCOS]
with ACN H20 as the i} e phad Sol vent fl ow was
50mM /mn, and the gradijent runs fromb5 to 95% ACN over

10 or 20 mn. Fractio re collected by M5 detection

and were renoved of s nt using a Genevac Series ||
evapor at The r

r.ot ar r. sul ti solids were . .
TRl S B eP A NSRS IO A S Sy avaiable
cyplbhéxfah@@d. pwt(@OFalS+) FxaniEseHRi/A 820 36 mln, UBNNS(18F° ES+) m/z

4- I |- pi.perazi.n:l.-yl)-(6-ph | - 6-aza-spi
et B e DR e e SR S of R CBRA) 8
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, 5H) 1.80 (d, J=9.27 Hz, 8 H) 2.20-2.38 (m, 2H) 2.39-2.73 (m, 8H) 3.39-3.54 (m, 1H)
3.63 (br. s., 2H) 3.74 (d, J=2.53 Hz, 1H).

Example 20

(4-Cyclohexyl-piperazin-1-yl)-[6-(1-methyl-piperidin-4-yl)-6-aza-spiro[2.5]oct-1-yl]-

methanone



Not e: desi gnates single enantioner of unknown
stereochem stry. 16G (79 ng, 0.19 mmol) was separated
WO pdos/1413ak vi dual enanti omers on a Berger | nstrReEsE®08/050606

Milti Gam Il Supercritical Fluid Chronatography

102736ns¥PMPent using the foll owing conditions: 2 1 x 250
mm Chiral Pak AD-H, 5 micron’colum, 50.0 mi/mn, 20:80
(i sopropanol contai ni ng O 5@6d|nethylethylan1ne)
supercritical CO2, WV-220] nm The isolated enanti oner

was renoved of sol vent educed pressure and
pl aced under hi gh vac i\g$ 6.1ng title conpound
as a white solid (46%. z (T S+) M+l = 410; HPLC

tR= 0.55 min, HRMS (T ESt) mz calc'd for C26H39N3O2

[ MH] +, 410.3166; foumd)y 410. 3155; 1H NVR (500 Mz,

DVBO- 6) d ppm 0. 65 ( J=7.93, 3.66 Hz, 1 H) 0.98

(t J=4.27 Hz, IH) 1.01-1.12 (m IH) 1.12-1.25 (m 4H)
g,x%qn%%ed{)g_)as %%]p:(rlﬁ I_|e)1ccélrd14flg &q%&xsal [)g,f‘g]] Opusmg lflﬁ,gr?q qq?nn?‘gczéblzw%i@ble

1(nmh Ripkeridn3lme. A2 ((OF EbH) M21392 2185 £20.18H)n, 2RSS (0F. ES+)

g gE’% éﬁﬂ;zzN{%W%ﬂ)hgg\ﬁg%y@P@ﬁg%ﬁﬁé ﬁw@@qxpaw@e? N

3 fim Dienald, S-arspes.4>09%ew 1 .20 Rﬂsﬂsmﬂ,m@m 34-1619Xm2H0M3E0-2.00

iral Pak AD-H, 5 cro / m_n X
o 14 S P Bard e = o SBog ah e Oy Pl 465 53 . 110
35y@ﬁ@gghj$¢@hg¢@&nyv DAD and M5 detection. Exanpl e 18
(4- Cycl ohexyl - pi per azi n- I-él!-EG-phenethyl-G-aza-spiro
[2.5]oct-1-yl)-methanon i omer 2 Note:
des (40ad @sx 3 iph@a@inend Rt 6-06R6py0 6 -a i e OB Joct- 1-y1)-methanone
stereochem stry. 102756-1 US/ NS 69 This enantioner was
i sol ated in accordance with {he chiral separation
described in Exanple 1 an@§g eated as described for
that exanple. 29.3nmg i d was isolated as a
white solid (379 . m 2 ¢TOF ES | =410; HPLC =0. 56
mn, HRVE (TOF ES+) nmiZ_calc'd for C26H39N3C2 [ MtH| +,
410. 3166; found, 410.3170; 1H NMR (500 MHz, DMSO-J 6)
Tids pampR. V635 pfegaled Fbo@ihg tSEGmpldz1 6 Usidy 16F 981 dotnmedeidlly2¥ailable

2 PWP%OE% 1z 3@“18%*2) N0 3ﬁ%')ﬂ%f§e Cﬁzéz @%W%ED&O%E%*WF e
fol CEA,N2Q [MH)I] ;134%30()9; ifound,. 3484 b90; 1 RF4RL(38A MM, CDH);) 5 ppm 0.69
B B @ ff)s € F5 A 061000 7385 278 4T, B 0.
1.75 (m, 5H) 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-yl)-[4-(tetrahydro-pyran-4-yl)-piperazin-1-yl]-

methanone



2.72 (t, J=7.63 Hz, 2H) 3.53-3.66 (m 3H) 7.14-7.23
(m 3H 7.25 (d, J=7.32 Hz, 2 H); Analytical Chiral
wkBsasmliysi s of final target >99% e, tR =9. 09PN/BE20081050606
4.6 x 250mm Chiral Pak AD-H, 5 mcron colum, 2.37
10273t ) WSS 20: 80 (i sopropanol cont ai ni ng 0. 5%
di met hyl et hyl am ne): superctlitical CO2, UV-DAD and M5
detection. Exanple 19
Tiigex@ypleotre xycbared azerdggite Bfamps] Wowng 19D) L-(drabydrd-phrex-gyl)-
pi er‘?ﬁe%ﬂl& \lvas gg %&@ﬂ%@u 3 gﬁ ! a%i Zéﬁﬁ@l{%ﬁllmﬂﬁmg %@fo%gtanone

ccording I ng CONMES Ci
m{;\fﬁﬁi#)%ﬂé%&éﬂ’éﬁbxﬁh@nem M NMRIGP0 M), CEl:8 881 OF‘IPK@ J=

B DR T S ey i 14

(nGE) BP7-8.08 o BHEDSIR, (357 180,342 9FmiBI1) 3138y, /11 06 Hz, 39

AT T 3G o 2R S 4 QISR A5 o

(m 8H) 3.39-3.54 (m IH 3.63 (br. s., 2H) 3.74 (d,

J=2.53 Hz, IH). Exanple le 23

(4- Cycl ohexyl - pi perazi n-%&(l - met hyl - pi peridin-4

- y| ) O Beand-o53i-s{oP2. Hpedt ¥l)-(ydyp lohext-piagrese 1 D AB@hapone
US/NS This exanpl e was prepared according to Exanple

16 using 16F and conmmerci‘al ly avail abl e

| - met hyl pi peri di n-4- ong/ m1\/ TOF ES+) M+l =402; HPLC
f0=0.12 mn, HRVS (TOF EB+) M lc'd for C24H42NAO

[ MtH] +, 403. 3431; foundy” 403. 3 7 1H NWVR (300 MHz,

Cbhd 3) d ppm 0.69 (dd,J 0, 4.43 Hz, IH 1.22 (d,
7=7.59 Hz, 6H) 1.31-1.49 2H) 1.50-2.00 (m 14 H)
2.16-2.37 (m 5H) 2.38-2.73 (m 8H 2.90 (d, J=I 1.38
THi exariple whs Plbp@redcbiding kdHxadp®31 6(Rihg 16F andddnn@rcfy3vBiable
%mll}—a.ng&rg%leih_ ' B . ,
bzl & drpe M2 HHS 4840 syt BPYP (B AT raded
fof @,s813:060 fN1+M1") S%BUFD; amga,esgabbmlg;é it @ONAEIA COPAY 8fpm 0.69

ccordi 0 [ and. ¢ i a
BT et 2 g e thoatD | etV ERCE i fm g . 75-1.99
(nf, @H02.16-2170 i, $8BME 1 (3TCHE-SH) 3.60 @r.cabkn) 8l66-0180 GAj 1B 7N8Q 39
wt 348.3009; found, 348.3010; 1H NMR (300 MHz,
( 3) d

ppm 0.69 (dd, J=7.59, 4.22 Hz, IH 1.05 (d,
J=6.74 Hz, 6H) 1.10-1. 3CExamplétd 1.31-1.50 (m 2H)

[6]3(”[5e§[)r51hydro—pyran—4—yl)—6—aza—spir0[2.5 Joct-1-yl]-[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 commercially available tetrahydro-pyran-4-one. m/z (ES+) M+1=392;
HPLC #=0.19 min; '"H NMR (500 MHz, CDCl;) 8 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)



1.75 (m 5H) 1.75-1.90 (m 4H) 2.20-2.33 (m IH)
2.33-2.67 (m 7H) 2.67-2.83 (m IH 3.38- 3.54 (m IH)
W(:Bzfﬁ)S/l("bM s., 2H) 3.70-3.87 (m |H). Exanpl e PRI/SE2008/050606

cl obutyl 6-aza-spiro[2.5]oct-l-yl)-[4-(tetrahydro
10275-6p]ﬁJ 4-yl ) -pi perazin-1-yl]- methanonel02756-1 US/ NS
7 1 This exanple was prepar®d according to Exanple 16
usi ng 16D, 1-(tetrahydro-pyran-4-yl)- piperazine which
2.5@e 8pfrepted 3aGcbrldionyzed) 305-3andncdbreridbab.| 3H) 3.71-3.83 (m,

MABABERTS (=, 1, e
458Hz IH) 1.24 (t, JExa@®leps |H) 1.27-1.47 (m 2H)

(%% %Z)/g)gy %ﬂbl) %% 1‘[)2&%2 él']gcg[sl 0‘(1% (%)_9 F&jé}%,faélggr?gl? lwm&ﬁ%8ne

Hz, 2H) 3.43-3.55 (m IH) 364(br s., 2H) 3.72-3.84

(m IH 4.02 (d, J=3.0 ,N . Exanple 23

(6-Benzyl - 6-aza-spi roj é‘s{' ) - (4- cycl ohexyl - pi pe

razin-1-yl)-nmet hanone s exa was prepared

according to Exanple 16/ using 16F and commercially

avai | abl e benzal dehydd. mz (TOF ES+) M+ =396; HPLC

=0.40 nin, HRVB (TOF ESp) mz calc' d for C25H37N3O

[ MtH] +, 396. 3009; fou 396. 3004; 1H NWR (300 MHz,

CDA 3) d ppm 0.69 (dd, 7.80, 4.43 Hz, IH) 1.00-1.31

(m 5 1.31-1.50 (m 2H) 1.51-1.72 (m 6H) 1.73-1.93
Tifisgpxazpple Vs PEPed@ofiding SHExaR L6318 1Fpnd3qmner@ly(aysilable

2-§a£nzy?d3!l/)a§et§§a1§de3 0uk fRoH £8+) f-4 2240, 3P LR =04 min BXRUB!BOF ES

8z ¢ated fa iy dh NPy [’MhHﬂr‘Sﬂpﬁza fovad, §|§9 ﬁ%’{52 IENYR GP0 Yz, |
Dl@rsbt FAY M@%@(WJ%% ¥ ﬁlz H'}E%@%ﬂ §L4| %‘ Ilz 1H}‘I bﬁﬁ‘@[‘?m 1H)

hi s exa ared accordin

L. b%ﬂ Ay (m.6iH) 1@-7(1t3ét(mah‘$h1r%)7 b9¥ @m 34D 9/%? (, pfrbeﬁ()afﬂ ﬂﬂé) 1.67-1.80

(rﬂ\@m'ﬂ 18\@%9 %eﬂgfz% ﬁ&ﬂg%%f‘m% g 5%@%@9@%&1& BhisAh:55d.63 (m,

11@&#9&?@5@}!I%?Déé@(sla%ﬂe%t?aﬁ?@h)ﬁﬁlﬁo pyran-4-one. nz

(ESt) M+l =392; HPLC R=0. 19 mn; 1H NWR (500 MHz,

CDA 3) d ppm 0.72 (dd, J=7.63, 4.58 Hz, IH) 1.25
Example 26

(4-Cyclobutyl-piperazin-1-yl)-(6-cyclohexyl-6-aza-spiro[2.5Joct-1-yl)-methanone, single

enantiomer

Note: * designates single enantiomer of unknown stereochemistry.

26A. 1-(4-Cyclobutyl-piperazine-1-carbonyl)-6-aza-spiro[2.5]octane-6-carboxylic acid

benzyl ester, single enantiometr.




(t, J=4.88 Hz, IH 1.30-1.40 (m IH 1.41-1.50 (m IH)

1.51-1.69 (m 7H) 1.70-1.85 (m 4H)102756-1 US/ NS 72
WQ288A27386 (m 10H) 3.37 (t, J=I 1.60 Hz, 4H) 3rdBSR065050606

(m 1 3.64 (br. s., 2H) 3.71-3.83 (m IH 4.03 (dd,

102739-HGSDS, 3.66 Hz, 4H). Exanple 25
[ 6- (2-Benzyl oxy-ethyl)-6-az& spiro[2.5]oct-1-yl]-(4-cy
cl ohexyl - pi perazi n-1-yl)-nmet hanone This exanpl e was
prepared according to Exgo |l e 16 using 16F and
commercially avail abl e ( ﬁyl oxy) acet al dehyde. niz
(TOF ES+) M+l =440; HPL e:l&./fi in, HRMS (TOF ES +)
mz calc'd for C27H41 [ MtH] =+, 440. 3272; found,
440.3275; 1H NMR (500 Mz, DVSO-J 6) d ppm 0. 63
(dd, J=7.93, 3.66 Hz, IH) 0.96 (t, J=4.58 Hz, |H)
1.01-1.11 (m IH 1. 12-1.5@m 4H) 1.27-1.36 (m IH)
1.37-1.48 (m 3H 1.56 (d, | 1.60 Hz, IH) 1.67-1.80

(m 5H) 18-2. 29 2 2.29-2.41 2 2.42-2.55
(m 71 \ishepéigite e éhhytad?s Qi erbhafiud? T
Rézkinicdl-Aey¢lsbut@AriperazR8-17caB®ny1jvp-aza-Hpiro Ex6denpne- 6 26rboxylic acid
4- Cycl obut vyl - pi per.azi n:1=vl)-(.6-cycl ohexyl - 6-aza-spir
oyt U, 8P ¥ PRI iR o UL RIS AERBRE BB
pref@sing Gk, Bhesnanglal(1666g) twae paparafl inuem tha dwkividual enantiomers on a
st ereochem V.. 2 .. . .
Byret “@F@%ﬁ“ﬁ“ﬁ@%}l S@Sr“g%ff%%c.a Hhid OB A ey, iy iine the
folloeihgnerdBiooar ox3s0inom &bird Pden2yH, Sastren colegnm@D® mL/min, 35:65
i oner 2756~ 7 e Si e ingl
OFRAR P STRbe o 2 SR R nl e (67 R BT A8
reloyedl-of yavabuidgt refucpé pagsurcend pleeadliodsy highGaama-ts pive a2%2nH
oct - 6- ylj WA benz tere. Whii
2 AN SRR B R e s £ o gl FR s00 wa,
CPEbressn 8@ didi A 7PBepT iing H 622-1BAdmmit)elr38al .47 (o, 5EB §52-1.65

I Wty ¢ | Bl Vi i 0

APy ER LTS LA LI GrErRE  2
(nCRHoAHE3 Glgy &pPtHp, T.Askr,Uip AL6-GsSH i, tHe.F4ed 4m, i) 3.50 (br. s., 1H)

it ; | , .G QN
L LG Lt AT TS L8 A0 B
ardlyie b Fijabtatapt 2894ve) =3 TP@its pi #.6 6 250BOEhiaNalp AD-Hyh mRO&A
co\ﬁﬁ’l‘cfn, 2.37 mL/min, 35:65 (MeOH containing 0.5% dimethylethylamine): supercritical
CO,, UV-DAD and MS detection.

26B. (4-Cyclobutyl-piperazin-1-v1)-(6-cyclohexyl-6-aza-spiro[2.5]oct-1-y])-methanone,

single enantiomer

To 26A (250 mg, 0.61 mmol) was added MeOH (3 mL), cyclohexanone (0.252 mL, 2.43
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



renmoved of sol vent under reduced pressure and pl aced
under high vacuumto give 429ng 26A as a white solid
W@ 208514730 z ( ES+) MH =412; HPLC fe=1.86 nin; 1PCTBAR008/050606
(500 MHz, CDCA 3) d ppm 0.78 (dd,J=7.93, 4.27 Hz, |H)
102756-bBSANS37 (m 2H) 1.38-1.47 (m IH) 1.52-1.65 (m 3H)
1.65-1.79 (m 2H) 1.81-1.93/4m 2H) 1.99-2.09 (m 2H)
2.11-2.27 (m 2H) 2.31-2.48 (m 2H 2.73 (dq, J=7.93,
chvor7@ogdrbphed ¢4) 408 siiga BCBHto(5H (TNHYHBMBAHBDARL. (Arheaktidpt 18 fisCrions

%sqgkegésd t?!i E%V% %é‘l %&rmgﬁ)reduiér?aqrgé{slﬁg a’& %iatérﬁ}l W (l:acéd Hiker

higlnedeygm §0°6f ovei malit tq givg Bl meP9Baea whige spd (i5fy). ore HES6) M+1=

G i A ST . T
L.ehpép om.i ) ddb-1G0&m, §N) DHDB! -4ndn, P8) debd Sdilonl2HdB9-2.08 (.m,2H
T

262809, 216). 646- hioln), 1Wad 64 tted 2@@0@332@) 1H); Analytical Chiral

SIY Qa%@%ﬁ?&?%rég%é’e%e M5 n‘hﬁl ST ) Q%d%% ?E?{r%?a@ s

a bal1oon filled Wt excess
mfcm@@eiluatnobﬁ mé/mipalSt§5EMeORNforiping g0 dignethylsthyhimgged: t he
B it da PEOVRS ]BAbtagglg@de%g{ﬁﬁent renmoved, and102756-1
SI'NS 74 ¢hr omat ogr aphed on 4Qg silica DCMto 5% (7N
NH3/ MeOH) / DCM A heart dixampke 2% actions was taken and
V. e
e s e P R L BB e oy g
to give 121ng 26B as a whianeoms| id (55% . mz (ES+)
Mtl = 360; HPLC fe=0.25 mip; 1H NWR (500 MHz, CDCl 3) d
ppm 0. 69 (dd, J=7.63, 4.58 | H) 1.02-1.15(m | H)
.16-1.30 (m 5H) 1.31-M. 46 ( 2H) 1.50-1.94 (m 12H)
.99208(m2H)21 -2.023 TmYI\H) 2.24-2.37 (m 3H)
50 (m 1TH) 2.55 (br. s.,2H)
. . .56 (m IH) 3.64 (br. s., 2H)
.70382(m [H); An ical Chiral SFC anal ysis of
i nal target >99% e, =5757 mn, on 4.6 x 250nm
Chi r al PalloteADdésllgnEteml@c\i)d‘naﬁtQimmnf unknéWn srfé.réd’thﬂmstiﬁ 85
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Sya

Mﬁ]_mlm@ram n- I-yI) (6 cycl ohexyl 6 aza-spir

o[ 2. 5] oct-1-yl)-net hanone, single

27A was collected as part of the SFC separations for 26A and was subsequently
chromatographed 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 #;=1.83 min; '"H NMR (500 MHz, CDCl;) & 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, /=7.83,



enanti oner Note: designates single enantioner of
unknown stereochem stry. 27A

wo 2q08A3¢4 obut yl - pi perazi ne-1-carbonyl ) - 6- aza- BQI/SERVRS/E50606
loct ane- 6-carboxylic acid benzyl ester, single

1027%nLHeNSmer . 27A was col | ected as part of the SFC

separations for 26A and was7subsequently
chr omat ogr aphed on 40y silica eluting DCMto 7.5%

7.8/ 1BCR25-BI¢ (puttiDi3. EeB .6 oduth 3 waebrrsertbly 842 Gir. s3I 8167-3.84

A0S AP ST B S BRI S o

of BGO.3kbin, 0GB ) S0enpBhiratPaRa\Q-Hels microrzcoB@m, 2.3BS1LKpin, 35345

o _ H
‘“’%Oég?"%? GRS d gl Hiat o208 T
degection. 2. 26 (m 2H) 2.31-2.48 (m 2H) 2.72 (qd,
J=7.83,102756-1 US/INS 75 7.63 Hz, IH) 3.25-3.34 (m
IH 3.34-3.42 (m IH) 3.50 (br. s., IH 3.62 (br. s.
278 -Cyclobut@l-iuerqzin-1- by 6-6yclohexyd-6-a2adypip [ 280 - 13@)-fpthar®kg.;
Chiral SFC anal yS| s of final tar get >99%
Slﬁg]e%%%ﬁog%lrm n, on 4.6 X 250mm Chiral Pak AD-H, 5 micron
col um, 2.37 L/ i n, (MeOH containing 0.5%
di net hyl et hyl ami ne) : riyical CO2, UV-DAD and MBS
detection. 27B. N
4- Cvcl obut yl - pi per azi yl )-f@/cl ohexyl - 6-aza-spiro
r2.51oct-1-yl)-nmethanong, single enantioner 27B was
prepared as descri bed 26B using 27A and
comerci al |y avail abl cI ohexanone. mz (ES+)
I\/H =360; HPLC =0.32 min.; 1H NMR (500 MHz, CDC 3) d
\quJr@Qre@ deldesgibpd 68 268 gy nA aﬂdH))mmemBﬂl}: a‘l@@lalqlm | H)

y%loé%( éongom(/{gisgmﬂ %3%%,_%&4:7 tRL('%z %Eg I\g\iR %5 ;lwlflfﬂcdﬁy
piEn 679 @ldAB-7(6h 4. 531z, 2112303156 (@mHn IHG- 235, SHB1.37-47 2R)2H)
1. ?1 ‘?54 é‘n 1§H§ Mg %:% (3; ﬁgelz?’l65z723((ﬁl 1t F?’%g % rg ;1"3*’5) 28712, 423 dﬁ)

tical Chira Si's
Hﬁ)ﬂn‘él 2. ﬂhﬁ’ﬂgéﬁ) 290%6¢ (m,-ZH)42163rﬁ W (meAHN3.67-%. 5?5@,rﬂrH) 3.64 (br 8., 2

7 j 15. .
PRl A9, BRSO By e 15208
orshipe 2 &imm CouplPGaAD- PU\?—TW aetamie. dearlegoin, dii85 EMe(Mp centdigng

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

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

single enantiomer
N/ﬁ
k/Nj/

O

Note: * designates single enantiomer of unknown stereochemistry.



(4-1sopropyl - pi perazin-|-yl)-[6-(tetrahydro-pyran-4-yl

)-6-aza-spiro[2.5]oct-I-yl]-nmethanone, single
weeastiisnrer Note: designates single enanti onmerP@If/SE2008/050606

unknown stereochem stry. 102756-1 US/NS 76 This

1027%0B®M%d was prepared according to Exanple 26 using

16D, conmercially avail abl €761- i sopropyl pi perazi ne,

and comerci ally avail abl e tetrahydro-pyran-4-one. niz
TiESH)povikd wasPBParcHRto0r dirg=0 Esampie 26 ysingH 6RMVRn{rB@OaliHwailable 1-

R T Ty T

350HIPRC 4017 agn.{ ' NMR) (300 Wiz, AD@I7) §pm B H) (dd. 5793, 4727 {11

. 81 g2 ) (8o A7 b 1.54-
R T L R e T
1.67 (M. 48) 8071 (nHH)A. B2 ¢2keh, 853xP.6%229 (mPIDB. 3L, J2H)60 Hz, 2

Feal [ BYAY ' t Y88,

S B 1 . BN G T P Pk R LD 7 T8

AgabytigarChial FC avialysis af fikbtagst TI8@e! Gohi hingl, pig4.0 x39Hmm

Ak A (ki SYPRIGhint 1558 (IR ol R VB

etection. Exanple 29 .

dipgthy ks thiglere): Spitepasitioal G611 UVHDAD grd M detediipeir o- pyr an- 4- y|
)-6-aza-spiro[ 2.5]oct-1-yl]-nethanone, single
enantioner Note: designhates single enantioner of
unknown st ereocheni st ry.Example 2%hnpound was prepar ed

. | , " i .

R v g e L A US ES
t et r ahydr o- pyr an- 4- onesinglf gnap@gayr Mk =350; HPLC =0. 17
mn.; 1H NVR (500 MHz, 3) d ppm0.71 (dd, J=7.63,

4.58 Hz, IH) 1.04 (d, J=6lZ1 , 6H) 1.24 (t, J=4.88

IH 1.33-1.40 (m 1”2%1.48(m IH) 1.55-1.67
4 2
2

( H 1.67-1.79 (m ~36" 3 (m 8H 2.65-2.75
( H 3.37 (t, J= 11,60 Hz, 2 3.46-3.56 (m IH)
3.63 (br. s., 2H 3.71-8.81 (m IH 4.02 (dd, J=I
1.29, 3.97 Hz, 2H); tical Chiral SFC anal ysis of
final target >99% e, {R ¥6.95 mn, on 4.6 x 250mMm
Chiral Pak AD-H, 5 mcron colum, 2.37 nL/mn, 15:85

(MeCH C%}'@L lﬁés%t@s éurt@%%ﬁtwﬁ%elr ﬁ/ﬁéﬁ%{u{}‘wﬁ ét?é:%%dchemEi)s(try. | 30
T}i;,l (E)o?lgpc(:){lrllc} \L/e?se;)repared ’accord-ing to Ege?mple 27 us?nget}cl:e rler?lgihing ege{.rrlp‘éior?ler
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, CDCl;) § ppm 0.71 (dd, J=7.63, 4.58
Hz, 1H) 1.04 (d, /=6.71 Hz, 6H) 1.24 (t, J/=4.88 Hz, 1H) 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 Hz, 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, fg = 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-piperazin-1-yl)-[6-(tetrahydro-thiopyran-3-yl)-6-aza-spiro[2.5]oct-1-y1]-

methanone



(4- Cycl obutyl - pi perazin-1-yl)-[6-(tetrahydro-thiopyran
-3-yl)-6-aza-spiro[2.5]oct-1-yl]- nethanonel02756-1
WQBI0BIS47374 30A. PCT/SE2008/050606

| - (Pi perazi ne-1|-carbonyl V6-aza-spiror2.5loctane-6-carb
102738xy V3 & Saci d benzyl ester To ID (6.50 g, 14.21 nmol) in

DCM (100 nmL) was added TFA 750 nl). After stirring at

RT for Ih, the solvent was renoved under reduced

pressure and the oil put gnder high vacuumfor 2 h

The oil was partitione wiean Et OAc/ NaHCCb and t he
organi c | ayer washed 2 Na 2X NaCl, dried over
Na2SO4, and the sol vent fenoved der reduced pressure
to give a yell ow gum I's was dissolved in 20 nL DCM

was renmoved of sol ven
under hi gh vacuun1to gl

der reduced pressure and put

filtered through a O.Ei;ﬁn1filter and the filtrate
e 3.305g 30A as a yeIIow gum

conbi ned organlc Iayers wer dried over Na2SC and t he

sol vent renmoved under r essure and materi al
put under high vacuumtaq |vd\/N944g 30A as a cl ear
gum (103%. mz (ES+) Mt =B58;HPLC t R= 4.23 I m 1H\MWR

(SO0 MHz, €DA 3) d ppm@-80 (dd, J=7.63, 4.58 Hz, 1 H)
1.31 (t, 7458H22H))\38148(m| H 1.52-1.69
(w13 H 2.41 (br. s.,1H ®.76-2.92 (m3 H 2.95 (br.
,IH 3.25-3.33 (mIH 3.33342 (mlIH 3.51-3.81

(m6 H 5.14 (s,2 H 7.28-7.40J(m5H).756-1 US/ NS 78
30B. 1-f4-Cvcl obutyl -pi perazine-

Td16 kYt fmdfan DM Q08 md) Q6l /et BF £ aokeny [Arer &Rk at RT
bengi?ggster To 30A ( SQSOHQJ 9.23 I?Tmas added

for &lp thesy Vﬁﬁdvaégﬁe}oasm@%ﬁ@%f’imeﬁsre r‘ﬂldt q 81l By vpdRsieh veggm

folD X! WhEoiINRS pﬁﬁitlbﬁ&ld)e%eﬂE@W}m| adithe or amc layer washed 2x
trlacetox bor.ohydride (2.446 11.54 mmol ) was, added

NafilOr B N2 Mf%wegwspédm%% F‘%ﬁ?“é FFE“OV%‘@dFréS‘@t"F%WiR% to

giOUSNGIBRGui tiRis s Bssoll-Nd NekdHnt, @I viRErel YhrSughla 033 %nNaItd and
1 t 20 (50 nl), was added and

was stlrr d for h.
the Hﬂm&q”as FEar Tolstbvadndiny ubﬁdé’éfﬁ?%e ?I‘é‘;Pé*P uRdesh gla e fox
oiNed X33, 30 %s bl@@io“egmdl Sebecas @6 of hi@raDRAR oBRehed By adddabBd
were washed 2X DCM and t he conbi ned organics . dgled

Kro N8 38441 MYGRAPE FERDESE rbireorelige BEHE exEuPeEe
drd Gvérher, Y@ an@ e GUIReH tmdy Bdl@idee@ited pressure and material put under

high vacuum to give 1.944g 30A as a clear gum (103%). m/z (ES+) M+1=358; HPLC =
4.23 min.;'H NMR (500 MHz, CDCl;) & ppm 0.80 (dd, J=7.63, 4.58 Hz,1 H) 1.31 (t, 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,1H) 3.51-3.81 (m,6 H) 5.14 (s,2 H) 7.28-7.40 (m,5H).




vacuum The gum was di ssolved into Et20 (25 nlL) by
heating and the material left to sit at RT. After 4 h
W@RooRT4Be supernate was decanted off and sol i BST/SEh&EE50606

with a small amount O Et 20. The supernate was renoved
1027%f1 Y3Npent and put under hi gh vacuumto give 1.2g

crude material. The isol atet® solids were al so put

under hi gh vacuum The crude nmaterial was

chr omat ographed on 2Qg silica eluting with Et OAc unt|I
was el ut ed

carboxylic amd

Moﬁ\c The corrbl ned purlfled fractlons were m xed
with the solids fromthe Et20 step and the sol vent
removed under reduced pre dsure. The material was put
under hi gh vacuum over 0 give 3.29g 30B as a
pal e yel |l ow gum (879% . M+l =412; HPLC fe=1.78
mn.; 1H NVR (500 MHz, pm O0.78 (dd, J=7.93,
4.88 Hz, IH 1.28 - 137)\(m2H)137147(m|H)
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. (m 2H) 2.32-2.39 (m IH
2.39-2.47(m|H) 2.68-2.7 mIH) 3.26 334(mIH)

T(g?a@g@gﬁog % H;wag %%:d E)?E’ (ééﬂ“l’) rg%p_y?loglgm{o (1. 0%5 mL, 1 I_g 85
minbl). TRRAKGErd whiSHNG] 7OmBGad lscfcﬁm%frﬁeﬁf)igbﬁlbﬁy@ﬂl@@t%h gyl1.54

e S R RE D relis) PRSP AR
1N N@?Iggblldfns;&la lbzg dﬂgidﬁ}dﬁao?g(mé ﬁafﬁagecgfor 0 h2Bt,0180 MLawak added
o B PR o AP B ATgHE T<Orie BAC § S g st
aside| Th¢ @?mfeﬁ aq d@lersente ‘z&l’[‘éi/@hi@d D@Nﬁﬁfd t]ﬁeefd)tﬁbﬁiiéill gﬂ‘g&ﬁistitfrﬁd over
NERR AT vl ot fiy N RO Rl S 2
vicemh). B gum was;disddtivdiviRo EH00 2 3vhil.) byOhXatid) and tl}mpﬂatéi‘lal’ %ft(t(d dt at

'E]metfr (h #'Rg%helsuﬁﬁm%_%]waﬁ %)can& (%(gij aflz(liéghd(s Pﬁ&lbl‘f%@lﬂf aéglall im%lh‘flt
of(HRO. 3k sipeBRtelwf Denfamed 2iHpIvintA8d Rut@8def irigh %i)uuﬂl td4iv2 122

O -2. 4

ey B o el S g B Gl rt?
was. Bébnatd@raphed on20z §ificO8uting 2vifhF O AL u@d thellﬂnpﬁﬁleh-lw;ereﬂtﬂbloved.

3.44-3. 55 3.58-3 8
R R AR R S Y
MsOHIHEtOAn lic @xdhingd pwlfled fiact®ng derd Tnixdd, withGhSD lidanfiodn) thie At O

step and Qh]é%%)lvgr%)ren\{\éa\%d 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, CDCls) § ppm 0.78 (dd, J=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. s., 1H) 3.62 (br. s., 3H) 3.68-3.85 (m, 2H) 5.14 (s,
2H) 7.28-7.39 (m, 5H).



slowy added via syringe DVMSO (6.60 nL, 93.06 mml) in
20 nL DCM This solution stirred cold for 15 mn and a
waedostissm of commercially avail abl e PCT/SE2008/050606
t etrahydro-2Ht hi opyran-3-ol (5.00 g, 42.30 mmol) in 5
102751 Swas added. The reaction becane cl oudy and was
stirred cold for 15 min. To/%his m xture was added TEA
(29.5 nm, 2 11.51 nmol) and reactlon aIIovved to warm
3G (REIAZEI-ALFQQ Stocthl -y ¥rlecycobutyl-pinereg pithnoret 0 a 600
mL filter funnel containing silica gel and eluted with
DCM The sem pure produc vvas renoved of sol vent
under reduced pressur resultl ng materi al
chr omat ogr aphed on 12 [ Ih\ga%\@@ecol um, el uting
with DCM The purified fractio re combined and
renmoved of sol vent undé&f reduced pressure. The

e R 10 OO P
5% (ppih 2 038 mRicBgnd prpalipiep fifledrwitly hydrapiy figed2top(and thprpactindest

to %\[eg@l tMrge caﬁ% @as ﬁte&gmﬂz&h@%‘c remavéi@nded Sedlded p‘rlégs&él' rand
203.87.102756-1 US/NS 8

whige-sgli¢pw fggqley h].gb VpFEPRIAQ gwq: 3 §l6g 30C as a white solid (98%). m/z (ES+) M+
1927é fiﬂfﬂc%ﬁ@ﬁ%‘fi{n 'lﬁﬁ\tmm@mﬁz 3613013) 3 ppm 0.72 3gdd 4 58 Hz,

-6-aza- sglror 51oct-I-yl | méthan one

1725 (fot-38 Was Faddéd 330 (1263 342 (o, OBI) ﬂrﬁ%11)65 0@@{) 1 65-
1. éll(anQHS”})SQ 1@@%' ﬁ%);ﬂ 90- 29@1('1&’ QH? 5h269b %1&’1@?[20%2%?3;1{(?1? 1) 232-

reacti on was
2. n@\lgfg 214913}418 (m:thlg 2r7ééfm, g/ -$eldz. dHe A ré ¢4 vt HDNET (m, J
-BNA, m%- 2190, WR%0 H%“Z?M%% 3T§Se(npm)ms§3 '7%&@}16@573 neERe ).
of Solvént and was purified by reverse pha
chr omat ogr aphy on a 30mm X 100mm 5D Gem n| C18 col um

HC%(B with ACNNH 20 as the nobil e phase.

3@0ITE¥5{1&1‘£’1&%@%&§£§OM/M n, and the gradient runs from
5 to 95% ACN over 10 m n. Fpactions were coll ected by
M5 detection and were renovgd of solvent using a
Cenevac Series Il rotary apgrator. The resulting

solids were redissolved in ACWH 20 and | yophilized
to 272ng 30E as a white sovd (74% . mz (TOF ESt)

8 C.f T
TR g R T ogye P T Y5 s BB e i as
slMlRad(&G@laMb'Iane[[M@SDM &) mH, %p}mrﬂnﬁﬁln(QﬂdnL DEWL AByjs s8luGen
Hz, | 96 (t, J=.4.27 Hz, | 1.25-1, 33 |.F
s sinfhops i e g i ofGrepilh apyiete sy b oy 3o
(5D0§94213BBmoIMin 2id). BN 3raR addbd. (The ré’dd)lorQbe]:ﬁne?cléhﬂly(aﬁd waH)irred

co%d f%?ig IIlﬂ:IG r[(orﬁlis r4n'i_)|2tur% w%él' a(%eg %Ezg r&9 56 ﬁ gl 1%? mmol) angln%ac‘ao@

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 2.211g 30D
as a yellow oil (45%). "H NMR (500 MHz, CDCls) § ppm 2.39-2.50 (m, 4H) 2.79 (t, 2H)
3.21 (s, 2H); "C NMR (126 MHz, CDCl3) § ppm 28.62, 33.46, 38.71, 41.91, 203.87.



3.30-3.40 (m IH 3.49-3.67 (m 3H) . Exanple 31
(4- Cycl obutyl - pi perazin-I-yl)-(6-cycl ohexyl -6-aza-spir
W@p@sA}es - | -yl ) - met hanone This exanpl e was prBEQOESEI08/050606

according to Exanple 30 using 30C and commercial |y
“n7%hbﬂﬁﬁﬁle cycl ohexanone. mz (ES+) Mt =360; HPLC =0. 36
mn.; 1H NVR (500 MHz, DMSGW 6) d ppm 0. 62
(dd, J 7. 63 3.97 Hz, IFD O 96 (t, J=4. 58 Hz, IH) 1.05
(e] vBlobylipperdzis) 1-41)- ppyy 3-vl —zetl-sttﬁ}’éf%ihctlvl]
mbilnofe 35-1.47 (m 3H) 1.50-1.85 (m 10H) 1.89-2. 00 (m
%7561US/N881201210(m IH) 2.14-2.28 (m
3H) 2.29-2.46 (m 3H) 2.51-2.56 (m 2H) 2.65-2.75 (m
IH 3.29-3.38 (m IH) 4 (m 3H). Exanple 32
(4-Cyc|obuty| pi per azi -I-ﬂ\v)! %tetrahydro pyran- 3-y
| )-6-aza-spiro[2.5]oct-1}yl] anone This exanpl e
was prepared accordi ngnt0 Exanpl € 30 using 30C and

di hydr o- pyr an- 3- one, éﬁéfh was prepared according to

the procedures descri by Brown, H C., et al. J.
Crg Chen1 1985 50(1 -5 1577-1582 and in U S. Patent
4,410, 354. ES+) Mt = 362; HPLC t R=0L2
TM‘}P P H@m@gws ?ﬁdfd S £428 Mo - 0pmabsRGER! YR H): #0d

laﬁ@?soﬁglgz%azcgt(@ roh?’&?de zjﬁgng, 1hdg NMR)IX 390 &(Hlon V@Nﬁ@'t@ st@f)at RT
m

0Vgy mgl]ltH)T hq_regqpoﬂ wag ql(eﬁ,fhefl pI)lth fl aél&lol alglgqa% ?ﬂ \&@Hemj_)v% Tile gganic
laﬁdﬂwaé’?fd}noileﬁ&"s&lv&ﬁ alﬂdﬁlas?ph'}lﬁéd ‘t%A‘e‘Jers% Q)h:(s@]chrbllﬁ)tto éra&ikro% a%fmm

2
XEI mm@rﬁﬂ Senpi 51 &wohcf?ﬁ atupﬂg ! OiNBIgH?%ﬂ TvibA AC}%H;O 5 Bamabiry
pHak S|0H)3nt3loQ19wé'§ 384168, abhe Gadin S Qo tobbl A?CI43V@3 16 hin.

(m ((18 J=| 1.60 | H) ? (m |
Fr%ggﬁiﬂv%re %llecte y MS detection and were removed of so Vent using a Gencvac

Se(nfés fﬁf&b@kéuapwam@l PRY Rl solds)wek SrefitRived yAroat,or éﬁlﬂ 3-y
aza- spi anone ThIS exa

2. 5] oct
0B 51 a8 Gk Sot Wil EAmBie 96 Fas) M 300 L 1015
mEQ ARBITAIF BS-+3Mmai chieldl fr di nyead w-an*, 3¢2bh 7 0fend, B7%2574; 'H

ST s Snminst e it Palls 1UENs b i )
1.348326441) 1H4NMR (n599) M21.68 (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 (m, 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-cyclohexyl-6-aza-spiro[2.5]oct- 1-yl)-methanone

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-d;) &
ppm 0.62 (dd, J=7.63, 3.97 Hz, 1H) 0.96 (t, J/=4.58 Hz, 1H) 1.05 (d, /=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)



DVMBO-J 6) d ppm0.64 (dd,J=7.32, 3.66 Hz, IH 0.97 (t,
J=4.58 Hz, IH 1.27-1.38 (m IH 1.38-1.52 (m 3H)
wa 283447374 (m 3H) 1.74-1.85 (m 3H) 1.91-2. 01PCTrSEBbBYH/ 050606
204212(m | H 102756-1 US/NS 82 2.12-2.30 (m 3H)
10275-BESNSr . s., 3H) 2.42-2.48 (m |H 2.65-2.74 (m |H)
2.82-2.92 (m IH 3.30-3.3®I(m IH 3.40-3.47 (m IH)
3.49-3.57 (m IH 3.57-3.67 (m 3H) 3.75 (t, 7=7.93
2.042. 106, 1TERAABI28 (8431) 2.29-2.46 (m, 3H) 2.51-2.56 (m, 2H) 2.65-2.75 (m, 1H)
} G\l n-1-yl)-[6-(2-norpholin-4-yl-eth
&ﬁf g%aggzﬂgéﬂég{ggﬁf%ct-l-yI] nmet hanone To 30C (100
ng, 0.36 mmol) was addedExan(pre #2h| or oet hyl ) nor phol i ne

PGNPl B By A sk by B SheriV,
stlr at RT for 1 h then aeths®®€ for 2 h after which
TBAlI (13.32 ng, 0.04 nmol) was added and the reaction

heated at 500C over night this m xture was added
DMF (1 nmL) and the reggti eatedto 1000C in the
m crowave for 15 mn. r i was cooled to RT
and the resulting cry S were noved by filtration

pressure and put under” hygh vacuum The filtrate was

purified by reverse p e chromat ography on a 30mm X

100mm 5D Gemini C 8 columm at pH 10 [ NHAHCO3] with
Thioryrp Vs Prepgchisspidme fhBxaplest wyng S0€ peddiedso-pyran-3-one,
wﬁi@lﬂvéé‘ﬁrébare%%@cowﬁg ﬁ&&%r@d&&urést’d}&rfbé@m §ro§v9 190%:AGN, eyer

Fractions were col | ect ed det ectli on an
C’F%%@I SYR0s b el aad Ry & P@‘éﬁfé\%é 43%??433"/45 (T D M+ 1=
@VﬁpQC %—@ N2 m-ﬁlf' SIRNES UhGH PO 59} dafiSd Yb‘? C%H';S@QO?[WJPHG%Q Dg02;

nd hilized to
R IR RS PSPl Ehigm i (r O SRS . 1) 096
f ,
(t, '\%E 5§Cg% ugFsz@ 1 3%&91 i1 m m53 tgﬁl\@l)(l]ﬁ?jnég%?m 127(ﬁiik§(n9| 3H)
134RRRTS60 T lmséﬂlﬂ 2 thb 85208 dm. 21972@32413@5@14)
T S. IIlI J m.
2&247[17%1@1)%@5@ Jz%ﬂz%% 2'*!@( m)ﬂoiizﬂsz@{i)gl§9(3rhrl])o( i_6H)
347-964 LD ¢ rﬁl (%?71126%’}32 2H1%7 ﬁ189|(fF+)1P§ 15-2.28 (m 3H)
230245(m 10 H 2.65-2.75 (m IH 3.22-3.39 (m
4H, under water peak) 3.49-3.57 (m 4H) 3.58-3.64 (m
2 H. Example 33

(4-Cyclobutyl-piperazin-1-yl)-[ 6-(tetrahydro-furan-3-yl)-6-aza-spiro[2.5]oct- 1-yl]-methanone

and the filtrate renpoved of sol vent under reduced

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 #z = 0.11 min, HRMS (TOF
ES+) m/z cale’d for Cy0H33N30, [M+H]+, 348.2646; found, 348.2644; "H NMR (500 MHz,
DMSO-dg) 6 ppm 0.64 (dd, J/=7.32, 3.66 Hz, 1H) 0.97 (t, /=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)



Exanpl e 35756-1 US/ NS 83
(4- Cycl ohexyl - pi perazin-I-yl)-(6-pyridin-4-yl-6-aza-sp
W0 e@BA4Bjoct -1 -yl ) - met hanone To 16F (100 ng, OrPGBSEIUD4/)50606
was added 4-chl oropyridi ne hydrochl oride (49.1 ny,
102739:B8SMPol ), K208 (113 ng, 0.82 nmol) and DMVBO (2 nl).
The reaction was seal ed and82pl aced in a 900C bath over
night. To the reaction was added Et OAc/ NaC and the
2.01-gahire Jtayes (washdl 22%-2d8CM, 112 6:mddhed 125 2B2-QA¢ (mahid)
[ r [ [ r
LR I gy PURL B Pt e ah edry o e
2Wjas purified on 12g silica gel eluting with DCMto 10%
(7N NH3/ MeOr)) / DCM over 14 .m gle3430 nm./ m n. The conbi ned

purified fractions were of sol vent under

r ddioeldbyylemeaurzen- biid- [ (A-momtdm-hildihyae eaarsp B0 Slagt El]-
night to give 32.8ngy of H %Igo gonpound as a white
solid (26%. mz (ES+) Mt =383; HPLC fe=0.65 nin.: mz
(TOF ES+) M+ =383; HPLC f $=0, 27 min, HRVB (TOF ES+)
mz calc'd for C23H34N4 383 2805; found,
383.2806; 1H NWR (500 d ppm 0. 83 (dd,
J=7.93, 4.27 Hz, IH) 1. 4H) 1.35 (t, J=4.58
Hz, 1 H) 1.42-1.50 (m IH) 1.52-1.65 (m 3H) 1.66-1.75
(m 3H) 1.75-1.87 (m 4H)| 2.21-2.31 (m |H 2.40-2.52
(m 2H) 2.53-2.67 (m Z}Tjﬁg 21-3.29 (m IH 3.30-3.38
(m IH 3.39-3.46 (m 47-3.56 (m 2H) 3.60 (br.

T%S%a}é% m% J(Egb %@gﬁl?g%mé 8‘ﬁ£ﬂ° tg}\ggnorpholi%eo hyl_cl%dchlzogzie (73.8

m 0-404ri@y1g, | To bRt YimID)i ape taarZy TieA (0. @i 1090 Yol B Ziche S@icHi@] 125 to

syt o73 s S o fhst i PEALL G a0 BT 5 e

anidlthe @aciSn hoarld at 209d ot/ @miighb Ul oythis 3&1hﬁﬁlmﬁﬁieam/ﬂ( Q rﬂL)]aad the

reflion il TRk i e i EREL A aaa Theibiebth BBl B rfapa

theesseltin@drypld wera deovbd l@l‘tﬁl\‘k&lﬁnmmﬁd OMé”ﬂtram Ighhbved'ﬂﬁ golvent under

e P S et i R B Hed g Rl gy g phase

chfrcﬁr&mbgramg oive BemmeNTbMethn, 6f | Gahivienlts cahderat piédofeidHCOs] with

AENIER S B b%'ﬁﬁ%s?z B OISR 20 R o 0

9F%UIALN QI/H 10 min. Fractions were collected by MS detection and removed of solvent

using a Genevac Series Il rotary evaporator. The resulting solids were redissolved in
ACN/H,0, 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 C;oH3sN40, [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, /=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



NVR (500 MHz, CDCI3) d ppm0.71 (dd, J=7.63, 4.58 Hz,
IH 1.24 (t, J=4.88 Hz, IH 1.34 (br. s., IH
wa283A47340 (m 9H) 1.53-1.61 (m 2H) 1.63- 1. 82PCTrSE2bH/050606
1.82-1.95 (m 2H) 1.97- 2.09 (m 2H) 2.10-2.19 (m IH)
10275-DSANS30 (m IH) 2.32-2.47 (m 3H) 2.47-2.56 (m |H)
2.57- 2.68 (m IH 2.67-2.7 (m 2H) 3.12 (s, 2H)
3.40-3.50 (m IH 3.55-3.64 (m IH 3.64-3.72 (m IH)
3. FeCyl@igxylppetakn: 1 -Hx damirdindizyl-6-aza-spiro[2.5]oct-1-y1)-methanone
2-[1-(4-Cycl obutyl - pi perazi ne-1-carbonyl)-6-aza-spirof
2.5]oct-6-yl]-Nnethyl -a t i de 37A
ri-(4-Cvcl obutyl -pi pergzi ntIE;‘(car bonyl ) - 6- aza- spi ror 2.
5loct-6-yll-acetic acid.y To e 36 (231 ng, 0.59
nmmol) in acetic acid ) wa bbled in HO gas
(excess) and the reaction was left to stir at RT for 1
h. The sol vent was reffoved under reduced pressure and
resi due put under hi ghw#acuum 500C to give 247ng 37A

0 m TOF. ES+ | =333; PLC fe=0Q.1 in. 378
TS TG00 mB BB FoadEs Sannaby i ons s 4 Dng
mgloﬁa]loz@(% gl- Blnhg, gbgm%ntnle al’ﬂ)d eSO CtgmL)l O%Z 5&ctionUﬁ/cs) gﬁrlﬁ?&na_ placed
. 37 1 .. 0. nmol.) was . ,
ing 0450 Mgk 1 Pkt 1oy DA ah g e v
wﬂiﬁgd At }\Iletﬁl, ﬁc% Srakhetl e EfC B&Qhﬂdﬁ_ﬁe Meshided rasﬁga?id le@?-rs fatvent Na,SO,
ow foam put .under hi vacuum f or ) this
e S SRR T et Bt e g pp g g St el
elimglwitha@Mtrh 0% €ACNHONM BRI/ DEM bveedl fuit, 3d thirhin, TAH&mbined
“&ﬁag [ (%n was r ermv(F of sol %’xentd u der r edldced gr ssure
PR %ﬁ’ft OThYEF "HgH SRR Fedpscg RECssug-ARd Ppt Hpder
vaoulmh §0°€bvbynighe wegise3 e tikerconmpbung nap htitodoliad (ZB0smme
0 1, Ni 8 co H 1 W 1
RO BT s s b i aL Dt B Rk e Jiitie v b ras
(TBRrH S HY, caitifot @8Hg N0l [MNAL] FA38 2865, 6, 388.2 ABYVASMROWBE0
] ract| r e d ti0
M Dl RE0 b ol T EoL S P Y @ iz
Hy D&t §0 enaphnabdres (Ehatly esdsl U5 (g 3801 7619 . Smemestn) 2.21-2.31 (m,

' ed, . H2 ophi |, [
SRl 2SL MR S5 5y R a4 ART g B R ofl B g0 5. M,
1HHPLA-F.86500, 2H13 .60 (hyr. sHRMB3 (69-CF9 BS:+)H )M 66 (dak. 1 Hz2H) 8.25 (d,
Ja '@E?ZZ )02 [ MtH] +, 349. 2598; found, 349.2596; 1H NWR

5 , DMBO-J 6) d ppm
Example 36
[1-(4-Cyclobutyl-piperazine- 1-carbonyl)-6-aza-spiro[ 2.5 Joct-6-yl]-acetic acid tert-butyl ester

To 30C (200 mg, 0.72 mmol) in THF (2.0 mL) was added TEA (0.111 mL, 0.79 mmol) and
tert-butyl 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% MeOH/DCM. The combined



0.65 (dd, J=7.32, 3.66 Hz, IH) 0.92-1.01 (m IH 1.37
(br. s., IH 1.47 (d, J=3.66 Hz, 3H) 1.57-1.70 (m 2H)
wa 2008447386 (m 3H) 1.90-2.02 (m 2H) 2.08 (br.P&I/SE40b8/050606
2.15-2.30 (m 3H) 2.35 (br. s., 2H) 2.44 (br. s., 2H)

102759-6WSN$, J=4.88 Hz, 3H) 2.65-2.76 (m J=7.93, 7.63,
7.48, 7.48 Hz, IH) 2.87 (s,82H) 3.31-3.40 (m IH)
3.47-3.68 (m 3H) 7.61 (br. s., IH. Exanple 38
puridieCfradtiobuv sk rqpioped efzpivedt upde) redaee(l pravmrdtames GHdronyl titlgh

- - i o - | . 1
el uifile SIS ALOGt ) 1 Lio2 HPEERO2S 18 (15 min ;'
NMRQ568 Y Hat CIROE anepsn @dbeld, J47 @8, BEVAIE 1H1 084 (1H./=4284 Hg21H) 1.34

tg ti 11 ed i1 i lted.
(bg\g?gfr{) f‘ -1.&@2@9}}@@.5&1‘.&%& 2151 dé’a-H@i tnll,_4|H§ ?.Sg-g c?l%;?llﬁloznfgl 1.97-

ere n"was stirred over night
2.09@2 280%10-2.1208, HD,2.2042. B (npit) 3.3vd47 &u.ddb 2t45-2 og(m, 1H) 2.57-
ty t I t| [ 4 by
2 22 T8 o P T B 204 6 1 a8 7
(nbdth3 dnd SiémetiDal pl aced under hi gh vacuum (2. 54g,
98% . 1H NWR (300 MHz, G £ ppm 3. 06 (s, 3H
7.14-7.34 (m 2H, under T .88-8.10 (m 2H). The
el lréfe Crdeteil-aipewnaige-¢ s rbpmydido-gdatshirgl 8 Gloge ¢ gH-dN-mgthy loacetamide
Exanple 33 to give title conmpound as al02756-1 US/ NS
86 white solid mz (TOF E | =432; HPLC =5.74 mn;
1H NVR (500 MHz, DMSO-J ppm O. 77 (dd, J=7.63, 3.97
Hz, IH 1.07 (t, J=4.5 39-1.48 (m | H)
. . . 1.87-1.98 (m 3H)
2.08-2.24 (m 3H) 2.25-2.35 (m IH 2.66 (quin, J=
7.63 Hz, IH 3.08 (s, BH) 3.23-3.32 (m |H, under H20
3.32-3.43 (m 2H) 3.43" 3.47 (m 2H) 3.47-3.60 (m 2H)

37%:%}&%&@%ﬂ&6:—%3%%30 .’5]020![_—%—\/ Fagg{ic(agi’d.
(4- Cycl obut yl - pi perazin-1 -yl

aza-spiro[2.5]oct-1-yl]-
nmol ) was added trans- dj
.3 0.04 mmol ), toluene

phosphi ne) pal | adi un(11)

(1.5 nL), 1-brono-4-ret hoxybenze (0.068 nL, 0.54

mol ), and Iithiun1b?§(?rinethyIS| yl)am de (IMin

tol uene) (0.433 nL, 0°43 mmol ). The reacti on was
THheE2ingk 36Q0OGCnE @ 594nkolf Dok e atd (RhLakes Bibbled @01OMAS (excess)

ight. The so] vent
anq tlge reaction was le%t to srt11r atvi@[sfor 1 h. The solvent was removed under reduced

-[ 6- (4- met hoxy- phenyl ) - 6-
e To 30C (100 ny, 0.36
orfobi}s(tri-o-tolyl

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-y1]-N-methyl-

acetamide.



renmoved under reduced pressure and the crude materi al
pl aced under hi gh vacuum The crude was purified by
wo ewensgBiphase chromat ography on a 30mm X 100nPgT/SER008/050606
Gemini A 8 columm at pH 10 [ NHAHCG3] with ACN H 20 as
10275neUSDYi | e phase. Sol vent flow was 50m /nin, and the
gradient runs from5 to 95%5CN over 10 min. Fractions

were coll ected by M5 detection and were renoved of
TeFIA@nt mgsi-AgmaoGanevdicd SOE1, €500 inLr Bt Hrmymely apighateantion was

Vi (H‘gus Mje& Q@r S@ﬂtejr q%%\}ﬁ%ﬁa&@? 'W%t?r%ln\é%%i df D 629&11?1 }\%ﬁow %91

yop |ze to give ['e ‘conp oun
pus ohded h1g5 Hagpumpgrz i TIOFhiES+Y adged m@@wammeml\&m Tl@ @ioAmlaH

1%&1@8&1 %eawg'ag st gg gﬁ_@@ %119 }_i)?l‘?e rg%gon V%as r%rgi\'ed%f E(bzvent
u@e@gd@ecﬁgee{sme agql-put ]_mdé]_ hrgh ggzu(nmovgm)gh]_ ‘Bp-cudg gvag pyrific{py
N N
[NEL B Os BYig0OA C{ LDk 1@ nyrbil @pliage. (FolveRtovawag0glag, ond the 1
grgc}_léig _éll?hg g%TEfrtb \?gdél)‘%_%q gl_ge,r (1 (g r'l-bnig @r@c&ﬁ%q%&% %oll“é(?tecgbyllqs 'déte.ction
and-wWee iewpo Gyl eBvang hsingi afesnavaciveriés-Ibiragosrpprater alha respiting|
so%dé]v&g I’edgséﬂfeld 1@%@&%2@ Qr?d 1901311‘?1&@&/ {0 g‘?\%tﬁ rn%?@'l}]a Q%hl}@sﬁ%

hi s exanpl e was prepar ed”accordi ng
(59%0 gz 808 Bht) Mohmse?:ditdi] 4= (hlﬂafl‘ﬂlnaHRMslﬁpﬁ)ﬁSﬂ e CalC d for

C19H N%Jii@ﬁ%@ﬁ@w@ff%m@% ﬁ@é)lHWMR‘&s"o% Mﬁggﬁwsd(g 4% ppm

0. Q%@d%7 33, 200 fﬁ-& JH) §p2- 1. Oﬂ)?ma(]tH) 17354b158 }HB 14, Jf3 391z, U8
1.6, 7%‘;’\ 23}1)‘}8/2]1 8%§m( 8y) 15¢'@ 2.4 Q\g“ﬁi) 845 gt{ﬁ s. 21@ 2]15§73'O$m9?H)
D133 Qe Y S S 55§17 P 3 656 (345 (145 34,
Y I 77
AT YUt e
2H). Exanple 41

(4- Cycl obutyl - pi peraZ| n- ]hanrl ejsﬁ ( 6- met hoxy- pyridin- 2-
yl)-6-aza-spiro[ 2. 5] oct- het hanone This exanpl e

v(és(?ysbbwlrlé@?r%t bwaﬂ%‘l methg@a%mé rsYl)s-prg-sBOg2 alvgt-1-y1l-
commerci al ly avail abl e 2;ghlLQ4@- 6- met hoxypyridine. mz
(TOF ES+) Mt =385; HPLC =6.64 nmin.; 1H NVR (500

i~
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 over 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



MHz, DMSO-J 6) d ppm0.75 (dd, J=7.63, 3.97 Hz, IH)

1.07 (t, 7=4.58 Hz, IH 1.36-1.43 (m IH 1.44-1.68
meosﬂmm 70-1.82 (m 2H) 1.86-1.99 (m 3H) 2rPOHSR2026050606

(m 2.31 (br. s., 1 H 2.66 (t, 7=7.63 Hz, IH)
10275§13148 542 (m 2H) 3.43-3.68 (m 7H) 3.75 (s, 3H) 5.99

(d, 7=7.32 Hz, IH) 6.31 (d,87=7.93 Hz, IH). Exanple 42

[ 6- (6- Chl oro- pyrldln 2-yl)-6-aza- sp|r0[2 5]oct-1-yl]-(
whiteospbid. oba( YOE B pevialzi4a2: HRHQ) &=nEt han 6hEVBAFSBMHzUIMNG -ds)

oBR PTR80S0 B 2R 1808 1.

(g, HEINMRO -t §# (malddrl. 875)(%&1@1 éH1308-2.24 (m, 3H) 2.25-2.35 (m, 1H) 2.66

- e {
(qﬁﬁ’a Q’F&ﬂ?g%}nﬁé R mf @5&3%% C}%lgm%d% g%ﬁe@@l%%z% n@%/b%;
3%@41)2H)@vé% 3é@d@d2PK23€§@§3 @9(@1, iY) 7.07 %J%HZ 24) 1.0% 81, T@ 16
g8 0. 07 mol ), ACN (2.0 nl), and
- gll)'om)- 2- net hoxyet hane (0.031 niL, 0.33 mml). After
stirring the mxture at IXpmple3d ni ght, Et OAc was

t
B BB T A LS LB G ren P e b B Sl mhanome
was purified on 12g silicph gel eluting W|th DCMto 20%
(7N NH3/ MeOH) / DCM over i 30 nL/mn. The
sem - pure product was f solvent and put under
hi gh vacuum The sanp as dis ved in 1.25M HC in
MeCOH t hen bl owmn down and put under hi gh vacuum 500C.
The solids were triturated with Et Ofiltered and put
under hi gh vacuum The siem pure material further was
purified by reverse phase chromatography on a 30mm X
100mm 5m Gemini C 8 eolum at pH 10 [NHAHCO ] with
ACN' H 20 as the nobil e phase. Sol vent flow was
TeYM (109 mg, %ﬁﬁjmtnhb wgs adiicd ransrdighdorfrissim-&tofyd pRGPhiAQP bgiam(ll)
j t fLe t
(2%8 nr%g/ E?&?) oﬂ{éﬁee’i‘%r ?H aﬁﬂle&X@Me@ar Izglgéqél%éﬁﬁ o4

vent Ger nevac r ot
mag Byod dtthinm bﬂﬁemﬁ@lslaﬂsﬂ)angdeim g ¢plugee)d0. ﬁéﬁmés(bﬁ/remd) nThe

re&% uaglgateaqgo b&&pﬂﬁ !:dofe%g 9 2% Yfre rr% Zv% @t tfhé %o?vent was

npound as a white so
remvedsl@der r¢dord nmresge 281 the erudoRNEIal Mared Eady hrgilza@atnc "Te

crt&l%{:\\)va% m%e[rs%ﬁgsé_ chrofifto %?%1%’051 a%ggl% X %@(ﬂrér% %%Lg:‘reéréﬁ C18

cobe 41 10, 1B 3 ACNH o ) mobipnascI5oram Davkyas
5 dnlAl%ﬁ,]ang Bre (g[:gdieﬁwvms from 5 to 95% ACN over 10 min. Fractions were collected
by MS detection and were removed of solvent using a Genevac Series Il rotary evaporator.
The resulting solids were redissolved in ACN/H,0, and lyophilized to give 74.6mg title
compound as a white solid (54%). m/z (TOF ES+) M+1=384; HPLC #z=1.73 min; "H NMR
(500 MHz, DMSO-ds) & ppm 0.72 (dd, J/=7.63, 3.97 Hz, 1 H) 1.05 (t, J=4.58 Hz, 1 H) 1.42-
1.52 (m, 1H) 1.53-1.68 (m, 5H) 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, /=
9.16 Hz, 2H) 6.89 (d, J/=9.16 Hz, 2H).
Example 40
4-[1-(4-Cyclobutyl-piperazine-1-carbonyl)-6-aza-spiro[2.5]oct-6-yl]-benzoic acid methyl

ester



1.27-1.37 (m IH 1.37-1.48 (m 3H) 1.57 (d, J=I 1.60

Hz, IH 1.67-1.80 (m 5H) 2.25 (br. s.,102756-1 US/ NS
W@2034h7324 29-2.39 (m 2H) 2.40-2.48 (m 6H) 2.BdF/IEDTS/050606

(m | 3.22 (s, 3H) 3.41 (t, J=5.80 Hz, 2H) 3.50-3.66

102736 USNS. Exanpl e 44

(4- Cycl obutyl - pi perazin-I-y3)-(6-pyridin-2-yl-6-aza-sp

iro[2.5]oct-1-yl)- nethanone Thi s exanpl e was prepared

according to Exanple 35 u |n 30C and connerC|aIIy

avai | abl e 2- chloropyr| (TOF ESt) Mt 355;

HPLC tR =0. 18 i n, d&fmmz calc'd for

C21 H30N4AO [ MtH] +, 355 fou 355.2493; 1H NWR

(500 MHz, DMBO-J 6) d p mgq.75 (dd, J=7.78, 3.81 Hz,
IH 1.06 (d, J=4.58 Hz[° |H) 1.38 (ddd, J=13.20, 7.10,

3.81 Hz, IH) 1.43-1.68 5H) 1.69-1.83 (m 2 H
1.86-1.98 (m 3H) 2.0452.17 (m 2H 2.18-2.25 (m |H)
2.27-2.34 (m IH 266(duin J755Hz | 3.34-3.67

. 8 6. 58 5.
T1‘$_1|sznlxa Vs?s R@p%ra(g %pcor&hng Bxamf)}eg? usifg ﬁ&d colrr%gergalf}%aval?a%le
méttd, 4-Qadol@8zoate. 222 HOF HSH'I) M+EX€]r2pHEL@5z 7.84 min.; "H NMR (500
|
i USHORLH i B RELATIA. 3 1) U8Rl B Y18 32 PSPk,
OHCICAR: U6 hign, 58) EX2isR enszgi)usaﬁﬂg%a(@t,BHhmmm QIBRI1Y-2.25 (m,

11%3235(?'3??4 ﬁn 4H??|%E|ﬁﬂ5%?ncg %ﬂlﬁb%g 3. gzss(nl s lmdgxﬁézsp)? dzg% 47

(ng #71) 788-337 &b, Hb), 3. 17H, 311) 047 (d, /~9. H)H21,21111716 B0 9] 6 PRI,
1.52-1.66 (m 5H) 1.70-1.82 (m 2H 1.88 (dd, J=7.93,
5.19 Hz, IH) 1.90-1.98 (m 2H) 204212(m | H
213226 (m 5H) 2.27- EQEpledl |H) 2.61-2.72 (m |H)

3 @5y g%lfpﬁéerﬁzﬁﬁ PRGrgob Rl g Sg?fQ[}‘S@cgi%
Hz 2H) 7.00 (d, 2H). 102ﬁ5@aaon@S/Ns 90 Exarrpl e 46

(4-QICI ohexyl - pi perazin-1oyl)-[6-(5-trifluoromnethyl-py
ridin-2-yl)-6-aza-spirof J/o%t-l -yl]- nethanone

g

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 £z=6.64 min.; '"H NMR (500
MHz, DMSO-ds) & ppm 0.75 (dd, /=7.63, 3.97 Hz, 1H) 1.07 (t, J=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-yl)-6-aza-spiro[2.5]oct-1-yl]-(4-cyclobutyl-piperazin-1-yl)-

methanone



Thi s exanpl e was prepared according to Exanple 35
usi ng 16F and commercial ly avail abl e
wWQ2BheBo+ 5- (trifluoromethyl) pyridine. mz ( ESRQT/SE2008/050606

Mt =451; HPLC =4.88 mn.; nmz (TOF ESt) Mt =451; HPLC

102756eYSD® min, HRVMS (TOF ES+) miz calc'd for C24H33F3N4O
[ MtH + , 451.2679; found, 4%1.2681; 1H NWVR (500 MHz,
CDA 3) d ppm0.84 (dd, J=7.93, 4.58 Hz, IH) 1.02-1.29
(m 4H) 1.36 (t, 7=4.73 | H) 140147(m | H)
1.51-1.58 (m 2H) 1.59 m 4H) 1.74-1.88 (m 4H)
2.26 (t, J=10.68 Hz, | 2L1L],N 2 (m 2H) 2.53-2.68
(m2H) 3.41-3.48 (m | 3.49-31%6 (m IH) 3.57-3.67
(m 3H) 3.69-3.81 (m 2H) 3.90-3.99 (m IH 6.64 (d,

r/

J=9L6 Hz, IH 7.60 (dd~}=9.16, 2.44 Hz, IH) 8.38 (s,
IH). Exanple 47 o
(6-Benzo[ |, 3] di oxol -5-yl -6-aza-spiro[2.5]oct-1-yl)-(4-
Tigy elagipxyds igolaged fimmi the pregarjtiomet Remmieed IThi/s( 1€ di{H) &1 las89;
c anpl e 39 using 16F and
H%ﬁﬁe????ﬂ %Is%?l OEtIg kg - bronobenzo[ d] [, 3] di oxol e.
m z (ESt) I\/Hrl =426; HPLC%M n, mz (TCF ES+) M+

S R O SRR LS G e SE Fypefnone
(500 Mz, CDQl3) d ppm 0378(dd, J=7.93, 4.58 Hz,|H)
1.03-1.29 (m 5H) 1.3 ~J=4.73 Hz, |H 1.48-1.52
(m IH 1.55-1.68 (m MH) L 72-1.85 (m 6H) 2.22- 2.31

(m 1H 2.41-2.67 (m[ 4H) 2 2- (m 1H 3.01-3.09
(m 2H) 3.11-3.20 (m~| 3.46-1Q2756-1 US/INS 9 1 3.54
(mlIH 3.58-3.69 (m2 3.72-3.81 (mIH 5.89 (s, 2H
6.38 (dd, J= 8.39, 2.293Hz, IH) 6.57 (d, J=2.14 Hz,
IH) 6.70 (d, J=8.54 Hz, okH). Exanple 48

J)yri di n-3-y|%pi perazin-| { (tetrahydro-2H pyra
T<h3&F yP9 mg- GFasmph.ofp adled &pais 99|H)g, Préﬁ hﬂar‘?@nbﬂ%%&ng:om

mﬁlgg UAC%@P%%L Ogn&Z %%ﬁ)ﬂn&—m’ethgxy%ﬂlamlozﬂ {nﬁl @P%F m 0 %ef"’as

stigngr thepixgreptR T eugem iR, KIOA e addsfl.diq salts Blteged off, and ﬁltrate was
re]n(){léd%%%lvéni Ydkr re&ucl'd estiirel %&ms%uhﬁ%noﬁg Wiiika %el cluting

hexaf | uor ophosph

wislh iyt tei28tol (PN )@éM@Mng e Oveln ey sThe §%¢pua@spr0duct
wgﬁm%awgo@venﬂnQEh%deh%% angd s&rﬂlﬁe ThXEUOR RS 25M
stirred for anot (sol ution becane browni sh
HelinAdpH then playp deymamglput 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, 5y Gemini C18 column at pH 10
[NH;HCOs] 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 1l rotary evaporator. The resulting solids
were redissolved in ACN/H,O, 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 C21H37N30, [M+H]", 364.2959; found, 364.2955; "H NMR (500 MHz, DMSO-ds) & ppm
0.63 (dd, J/=7.93, 3.66 Hz, 1H) 0.96 (t, /=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.,



yl ) pi perazine, 2HCO (104 ng, 0.44 mmol), which is
comercially avail able from comobn vendors, such as,
wo evosaxampl e, Al drich was added and the react i PEI/SE2008/050606
m xture stirred over the weekend. The reaction m xture
10273gakUedi¥cent rat ed under reduced pressure to give 550ng
of crude product that was s&bsequently purified by
hi gh pH HPLC M5 (20-40% ACN i n H20 and | yophylised to
2%)37{% -h3B@ngH(| 3204.481mit 41| 2685 4chivountd) 3.22 whilhed.sldlVd) 8@z,

@@32 HRVB[ M+H] + cal c. =385. 25980,
bs SES 617; HPLC fe=1.06 min. 1HNVR (400 M,
CDCISd ppm 0. 76 (dd, 7Esnfledd) 69 Hz, IH) 1.28 (t,

1 §4 é?cl ty H&ra%}&%@lgg yglam j H)6 a}]_z‘) %é ({g’%g}fctsl’ ylk hpethgrll_?)ne

2.59 (br. s,IH) 272(br s, IH 3.06-3.32 (m 4H)
3.36 (td, J=I 1.82, 1. /\2{4)366376(m|H)
3.80 (br. s, 2H) 3.85- '95% H 4.02 (dd, J=I 1.13,
4.10 Hz, 2H) 7.19 (d . 5 Hz, 2H) 8.15 (t,

J= 2.93 Hz, IH) 8.32 J=1. 76\, IH). Exanple 49

(4-(2-met hyI pyridi n-4-NI)pi perazin-1-yl)(6-(tetrahydro
-2H pyran-4-yl) - 6- az@go[ 2. 5] oct an-
/

1-yl ) nmet hanone756- 1 Thi s exanpl e was prepared
according to Exanple with 8C (105.3 ng, 0.44 mmol)

Tlﬁg‘g(aﬁlple(vgas EFFebm‘Jl RYbaths o éanﬂp)@JSﬁﬁfn@ébﬁ &nd Jo%nﬁ@malg/ Ailable

is comercially available fromconmo

2@@%)6%11“63 e T98 ESsfoMAd caivpi 'ePLARGT§- lﬁfmnTHEMSe@@FuEéﬁ) m/z

calld & foid CﬁH\ng%M#HreﬂSSOZ@I rfb@llat%@@d% hﬁﬂn\@[@ (H@)@ MHZ’J‘D@@BO dé) S
under reduce e ure to

PIPES (g 8oL RaR Ty B0 Fr-ogk iy THh GRS ST GRG0 5 81

HE 21@{‘) 4@%1%@'&& 5H)H2@)1 @ﬂ% bypntelil. 9?86(911 89) D1 @W(rﬂhﬁ)ms 2.25
(6 white solid) as a free base.

(HHIWE? I%PIP“ imclaﬁ)é 60 (3199 JZ 325z, 1§hd: 34399 (o7 816 S R2.

Qz,3%) Bign e P20
T 1 o I

éﬁ?lsl(b}. s, 2H) 1.90 (dd. J=7.81, 5.08 Hz,
H 2.41 (s, 3H) 2472]5,&1,{ 45’3H) 264(br sIH)

I

2.75 (br. s, 3-3.53 (m

3. 54(—43C3@§)bt“ﬁﬂ plpmﬂ%l@@ <§ pﬁ@?/?%ﬁzarﬂmro@ Sjast-%- Y!ésne(ﬂmnom
3.85-3.93 (m 2H) 3.96 (dd, J=I 1.33, 4.30 Hz, 2H
6.72 (dd, J=6.25, 2.73 HzZ 6.76 (d, J=2.73 Hz, |H)
8.03 (d,J=6.25 Hz, IH) Exq\/eSO

s

N

This example was prepared according to Example 39 using 30C and commercially available
4-bromotoluene. m/z (TOF ES+) M+1=368; HPLC #z=3.03 min.; 'l NMR (500 Mz,
DMSO-dg) & ppm 0.73 (dd, J=7.78, 3.81 Hz, 1H) 1.04 (t, 1H) 1.41-1.50 (m, 1H) 1.52-1.66
(m, 5H) 1.70-1.82 (m, 2H) 1.88 (dd, J=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 (d, /=8.54 Hz, 2H) 7.00 (d,
2H).



(4- (3-net hyl pyridin-4-yl)piperazin-|l-yl)(6-(tetrahydro
-2H pyran-4-yl)-6-azaspiro[ 2. 5] octan- 1-yl)net hanone
wabios/1emsahpl e was prepared accordi ng to Exanpl BCHSE200%/650606

8C (60 ng, 0.25 nmmol) and | -(3-

102736ek HYNSyr i di n- 4-yl ) pi perazine (44.4 ngy, 0.25 mmol),
which is commercially avail%ble from comon vendors,
such as, for exanple, Aldrich. The reaction mxture
was stirred overni ght arékamipled@Concentrated under

d
(EHERS MSTAIL 3 PR BTRATRAL RO, RGP 1
and | yophylised to obtai methadon® ng (61.9 % title
conpound (white solid) ag a free base. HRVS MtH] +
cal c. =399. 27545, obs. =3499.27601; HPLC tR=OLOm n. 1H
NVR (400 MHz, CDd 3) ;g]? (dd, J=8.01,

pmy 0.
4.49102756-1 US/ NS 9 : %Nﬁ(t , J=4.69 Hz, IH
I

1.36 (br. s, IH 1.4 .57-1.87 (m 7H)
2.29 (s, 3H 2.40-2. > (br. s, IH 2.75
(br. s, IH 2.85-3.15 4{m 4H) 3.38 (td, J=I 1.82, 1.76
Hz, 2H) 3.68 (ddd, J§12)89, 7.62, 2.93 Hz, IH) 3.80
(t, J=4.88 Hz, 2H) 3. (ddd, J = 12.99, 5.96, 2.93
Hz, |H) 4.04 (dd, J=I_J1.33, 3.91 Hz, 2H) 6.77 (d,
J547Hz | H) 830- F (m 2H).102756-1 US/ NS 94
What %clalrre

TS B SRl S R TR g gk Rtk axpipte
2 tMabese(&mﬂlmfonth)pyreﬁnet her @sh) Mi-13dser @PINC :R4.88 mirask (TOF

Eﬂ SE@[P 25]2?' 134%@‘1“ Hgmbg{r(?%}ﬁ L)wgﬂw%%zﬁ%gﬁﬂo M
hyaﬁm;y@h&wﬂ 2@811 hDHMQ/(ISOO MHZM‘JDGB poppth aBkydd, J=7.93, 4.58 Hz,
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Example 47
(6-Benzol[1,3]dioxol-5-yl-6-aza-spiro[2.5]oct-1-y])-(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 #%=1.29 min; m/z (TOF ES+) M+
1=426; HPLC #2=0.69 min, HRMS (TOF ES+) m/z calc’d for CasH3sN30; [M+H]", 426.2751;
found, 426.2750; "H NMR (500 MHz, CDCls) § ppm 0.78(dd, /=7.93, 4.58 Hz,1H) 1.03-1.29
(m, 5H) 1.31 (t,/=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-



Ris aryl, heteroaryl, cycloal kyl, alkyl,

het erocycl oal kyl, or cycl oal kyl al kyl; wherein Ris
wopisosmsid y substituted with at |east one subsePCT/SEN08/050606

sel ected i ndependently from G _ C al kyl, al koxy, and

102736y V¥ASkyl ; with the provisos that: 1) when R is a

cycl ohexyl, RL is not a sub%ltituted or unsubstituted

phenyl; 2) when Ris aryl, Ris not unsubstituted
3.phem i) 3.24he 6Bjm, Ni)af‘hﬂ?i 81 en,id} 7. 3hip OB dd, 4= $139.ah2p R 1H)

6,%73§th§u1la§§g ﬁﬁj@gi%@t e ec# ?ﬁ)[ substituted phenyl is not

0- or h met hyl or
met a- substituted w th nelixample4® . A conpound according

t Iy i, Rai .

C&E nggii@;ﬂ}:l)p#%tﬁgﬁolcgl%% (t% Jo QkPPF}?r%{ ok f)%l azas?fr?f 2%;@4%1
het erocycl e, or heter ocwbmet’ahnoyb 3. A corrpound
according to claim1 or 3, V\,herein Rlis C -C naryl, C
-C heteroaryl, (C6-C 4ar G - C 6al kyl),

C3- C8cycl oal kyl, (C3- et%/ cycl oal kyl)-(GCi -C

6al kyl), G - Coal kyl, -(G -C 6al kenyl ), or
C3- C8het er ocycl oal kyl . 756- 1 /NS 95 4. A conpound
according to any one ofjclainms 1 or 2, wherein RL is
substituted with at I@ one substituent selected

| ndependent ly fromalk hal oal kyl , am de, al koxy,

TG0 BT 355 KA G N HE GO N HHAPER @ 23} mL.
1.8 @D, ThdsoluMae kvas firfad 5insin. SLASE 1 HHRL WY 1t iB]ﬁrIazélﬂaﬁI—l,l,S 3-
T e o RSPl OO iy
ax(amiearcﬁla Ec)ﬂlﬁlor( anddes, 8adhkae Xy exafaple! Qﬁlah&waé@aadmﬁ& the naftdre
wisengh e PG 14 P8 <Sam%¢eﬁ FREbPEnen gsehdr A
yl§pRpetas iy czlmal( ol mg, Cl44 @nad 1K Which ﬁa:ofﬁa{a:ﬁﬁaauyaeamble @Ioklydomn@ﬁ
B O ARy UM A 8 R B e dover e
wedkbisd, ITtht teackion nbikuadwds @ ascknteifed valide @dyiced 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, 0obs.=385.26017; HPLC #=1.06 min. '"H NMR (400 MHz,
CDCls) 6 ppm 0.76 (dd, J=7.81, 4.69 Hz, 1H) 1.28 (t, J/=4.69 Hz, 1H) 1.36 (br. s, 1H) 1.45
(br. s, 1H) 1.54-1.70 (m, 4H) 1.77 (br. s, 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, /=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, J=
2.93 Hz, 1H) 8.32 (t, J=1.76 Hz, 1H).

Example 49
(4-(2-methylpyridin-4-yl)piperazin-1-y1)(6-(tetrahydro-2H-pyran-4-yl)-6-azaspiro[2.5]]octan-

1-yl)methanone



8. A conpound according to any one of clains 1-7,
wherein Rlis piperidinyl, tetrahydropyranyl,
“KpMEn&WBmhyl butyl, phenylallyl, cyclohexyl, PCT/SE2008/050606

t etrahydro- 2ch|opyranyl nmor phol i nyl et hyl ,
102ﬁﬁhbﬁ§@%%thyl tetrahydrofuranyl, pyridinyl, methyl,

cycl obutyl, phenyl, ethyl, @ benzo[d][I, 3]di oxol yl.

9. A conpound according to any one of clains 1-8,

wherein R2 is cycl opropyl, cyclobutyl, cyclopentyl,

cycl ohexyl, cycl ohepty] chohexyl nmet hyl , net hyl

i sopropyl, tetrahydro i di

| N di nyl, or phenyl.
10. A conpound, or a phatmaceut]ically acceptable salt
t hereof selected fronmy N
(4-Cyc|ohexy|-piperazi:—I-yI)-[6-(tetrahydro-pyran-4-y

| )-6-aza-spirof[2.5]oc yl ]- net hanone;
(4- Cycl ohexyl net hyl - pi azin-l-yl)-[6-(tetrahydro-pyr
an-4-y|)-6-aza-spiro[ 2. 5] oc

TIP%@WPBW Presﬂﬁsi/wforémgi% wp.leo‘tfizméa ch(loﬁ 3%%} 0 tammeDrpd 1-

(2= Iﬁétﬁ’ﬁﬁﬁi@llﬁpﬁt &/D}Mﬂ)e)razﬁ‘@t(llmiﬁ? 44 mmol% which is commercially available from
- p1 perazi n-1 -

(4 2 lrf{a‘ %g 3-phenyl -al I'yl ) -6-az
coglrg(m VEREoss, 51]0 A1 egﬁu]lp ¢ fhﬁ‘éln %reactlon mlxture was stirréd overnight
aanAchel}f(Q:bﬁlﬁéhtre@édﬂﬁaH&&édﬂméd'sdf&s);uré & e tlydrohrad pRUSR APk 5

-met h
SUPSEARAE I pvﬂfgﬁd&é fighiphL fﬁ“ﬁ 1)45[%0 0% AEDHELRY Py ephplisgd {py
obtfin 8ZBmS 5100k PtitR]Bsbodnd Yihite s0BI)RAR@BEDase. HRMS[M+H] calc =

39_(9%%?5; B%'slr%?i@%g%lgé@piq?ﬁ% q 34@{ ( {;ﬁtgﬁﬁ{ 000 R RYEBI51) pph s

d64ﬁ<i§8¢lzoiumz/llﬁ p¢$ aZHms Hz, lH) 1.41- 169 (rn 6H) 1.81 (br s 2H) 1.90 (dd,
J= 7581\4 %§ Iﬁz 1&15 %4} r Oi\%ﬂqgg@ ?m 3H)% 64 (br S lH) 28705 (br S, lH) 3.34-3.43
(i, 411y 250138 @@yiml[ 3RS (i, |1H)/MS§ 874 Erﬁ,t B hydrms2ht pyy 385-4.93

0 - anone;
o) 335 R et uHASHTT3 Vsl (Pebr Ay R S p b dr e
1%&3%§gfaﬁ95mﬁlﬁn5]octan :yl? ?gt?anoneh ; - .
cl oheptyl pi perazin-| -y t et rahydr o- pyr an-

-yI)-6-azaspiro[2.5]octa¥¥W¥ﬁ%Jhethanone

(4-(3-methylpyridin-4-yl)piperazin-1-yl)(6-(tetrahydro-2H-pyran-4-yl)-6-azaspiro[2.5]]octan-
1-yl)methanone
(0]

SN

N N

®

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 HPLC MS (20-40% ACN in H,0) 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, J=8.01, 4.49



(4-cycl opentyl pi perazin-1-yl)(6-(tetrahydro-2H pyran-4
-yl )-6-azaspiro[ 2. 5] octan-1yl) nethanone;
wd2mgnidin- 2- yl - pi perazin- 1-yl)- PCT/SE2008/050606
tetrah dr o- pyran-4-yl)-6-aza-spiro[ 2. 5] oct- 1-yl]-
10274@( y py yl)- piro[2.5] yl]

(4- Pyrldln 4-yl - pi perazin-19yl)-[6-(tetrahydro-pyran-4
-yl)-6-aza-spiro[2.5]oct-I|-yl]- nethanone;
H@HHXM%N&Uhéﬁyﬂph@hyﬁﬁ(bipéﬁéiﬁﬁﬂﬁ+wﬂ$){ﬁ7(8%&mdﬂ9@ﬂ@(%

[ A0 t Ws] -
31{)4?@/%%4%%;9? §é| er é%ll)nzzpséfg ?{3 2%% 2 fge(hﬁﬁﬁgﬁ %q’é]p}lf%z’
L7®HB]2bi3 868 (@dd)lﬁ%éﬁhdr@né% Hz, 1H) 3. 80 (t, J=4. 88 Hz, 2H) 3.92 (ddd, J=
12&){%%2 'ZZIQ% flle %@ﬁsﬁiﬂ o1 3.0300C4n) 6.7 4 845 E! AngxYd g.37
@(@thclohexyl pi per azi n- I-yI) [ 6- (] - et hyl - pi peridin-4

-yl)-6-aza-spiro[2.5]oct-I|-yl]- nethanone;

(4- Cycl ohexyl - pi perazin-1-yl)-(6-isopropyl -6-aza-spiro
[2.5]oct-I-yl)-nmet hanone;

(6-Cycl obutyl -6-aza-spiro[2.5]oct-1-yl)-[4-(tetrahydro
-pyran-4-yl)-piperazin-1l-yl]- nethanone;

(6-Benzyl - 6-aza-spiro[ 2.5]oct-1|-yl)-(4-cycl ohexyl -pi pe
razin-1-yl)-met hanone;

[ 6- (Tetrahydro-pyran-4-yl)-6-aza-spiro[2.5]oct-1-yl]-]
4- (t etrahydro-pyran-4-yl)- piperazin- 1-yl]-methanone;
[ 6- (2-Benzyl oxy-ethyl)-6-aza-spiro[2.5]oct-1-yl]-(4-cy
cl ohexyl - pi perazin-1-yl)- methanone;

(4- Cycl obutyl - pi perazin-I-yl)-[6-(tetrahydro-thiopyran
-3-yl)-6-aza-spiro[2.5]oct-lyl]- methanone;

(4- Cycl obutyl - pi perazin-1-yl)-(6-cycl ohexyl - 6-aza-spir
o[ 2. 5] oct-1-yl)-nethanone; SINS 97

(4- Cycl obutyl - pi perazin-I-yl)-[6-(tetrahydro-pyran-3-y
| )-6-aza-spiro[2.5]oct-1-yl]- methanone;

(4-Cycl obutyl - pi perazin-I-yl)-[6-(tetrahydro-furan-3-y
| )-6-aza-spiro[2.5]oct-|-yl]-



met hanone;
(4- Cycl obutyl - pi perazin-I-yl)-[6-(2-norpholin-4-yl-eth
wQ kJosB4mza- spiro[ 2. 5] oct-1-yl]- methanone; PCT/SE2008/050606
cl ohexyl - pi perazin-1-yl)-(6-pyridin-4-yl-6-aza-sp
10273@0%“@] oct-1-yl)-net hanone;
[1-(4-Cycl obutyl -pi perazi ne®4 - car bonyl ) - 6- aza-spi ro[ 2.
5]oct-6-yl]-acetic acidtertbutyl ester;

Whaf is claimédjis] obut yl - pi per azi ne-1 - car bonyl ) - 6- aza-spiro[
2 5106k tih
1. &&1 &)%H%[dy%f' f%%{gg‘rlaézqaﬁt?ﬂ%e%gﬁ% p(hzrmace 1cal #)Igﬁl)? sal‘bsh

m@ﬁ@l?ﬁﬁﬁ@zaﬂypmfo[z 5]oct-1yl]- nethanone
(4- Cycl obutyl - pi perazin-I-yl)-§6- (4 met hoxy- phenyl ) - 6-
aza-spiro[2.5] oct-|r

4-[I-(4-CycIoRqu& ' ' nyI)-6-aza-sp|ro[
2. 5] oct-6-yl]-benagic a [ est
(4- Cycl obut yl - pi pe ' )-[6f(6-ne hoxy pyri di n- 2-

yl)-6-aza-spiro[2.5]oct-I-yl]- ha e;
[6-(6-Chloro-pyridin-2-yl)-6-aza-s |rof2#5]oct-l-yl]-(
4-cycl obut yl - pi per azi n- I-yl%- net hanone;

(4- Cycl ohexyl - pi perazin-1-yl')-[6-(2-nmethoxy-ethyl)-6-a
za sydieredl: 2. 5]oct-l-yl] met hanone;

(< o%cl O Ulee\{eirO%fJ¥1per ]ﬁ{]l heterXargllal&Gl P}X:{oaﬁi(ny]he%er}gcycﬁ)aﬁyzllalky

albll aﬂkorxb'fflkbdﬂwﬂlﬁopyqﬂaﬂ amml)alkyy hl)l}néﬁirhﬂ)nykalky] h@eragyalespylalipidyl,
oct .

oriie ociycl%allgér Vi -hﬁfebng?l al% olﬁdolnal >7I S)Ubinglt?dém%h at ﬁaﬁ[ (())P% sr}lé)§tﬁl)1/ein‘_[ spe)l/ercted

1nde‘jlenﬂeﬁﬂyyfr9m 6ikalz eyasi Sn]ﬁbﬂ ]&]lqaﬁiyl athidg| e}[lkqu Hauhxgaln arylla]ko(xi,
-Benzpo [0 ct-1:yl)-(4-

algg% Lqﬂbo&%’g e(?( a?:) I% X}g/dlrsxya( n@%lﬁ %ﬂlbnr?ea%k ar%onyl, ch?

mkﬂmﬁmyﬁyﬂﬂn 3-yl)pi perazin-1-yl)(6-(tetrahydro-2H pyra
n-4- Iééllg ar}% he%e%gé%/lr co)Jcl%alﬂl eﬁﬁﬁ%ete\r/oc)yclnqlt(yq or cyc?(’)alkylalkyl 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; 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, heterocycle, or heterocycloalkyl.

3. A compound according to claim 1 or 2, wherein R' is C¢-C 4aryl, C-Cisheteroaryl,
(C6-CaaryD)-(C,-Cgalkyl), C3-Cseycloalkyl, (Cs-Cgheterocycloalkyl)-(C,-Cgalkyl), Cy-
Csalkyl, (Cs-Ciaryl)-(C;-Cgalkenyl), or Cs-Cgheterocycloalkyl.



(4-(2-nmet hyl pyridin-4-yl)piperazin-l-yl)(6-(tetrahydro
-2H pyran-4-yl)-6- azaspiro [2 .5]octan-
wd.20o8)imBthanone; andl102756-1 US/ NS 98 PCT/SE2008/050606
(4- (3-nmethyl pyridin-4-yl)piperazm|-yl)(6-(tetrahydro-
102759 Y9N&n- 4-yl ) - 6- azaspiro [2 .5]octan- 1-yl)nethanone
; and enantioners thereof, $Marnaceutically accept abl e
salts thereof, or mxtures thereof. 11. At | east one
4conpbumumm@bwmdmngKvmyamym@henef0@3amﬁsmierMbﬁrmuhemlm
as f
a2 genag{eo%!ﬁ e%ﬁ)@?[ﬂ&{t se]tgcted}nl%géﬁ%&ltgr froth ﬁ%ﬁ%@?ﬁ ﬁ&rﬁ@é dhgy,
nedﬁ@b@%nmyhﬂmxmh@omheb@pyfmﬁa&YBM@mﬂt one di sorder
sel ected fromcognitive deficient in schizophrenia,
nar col epsy, obesity, pain, and Al zheiner's di sease.
5.13. Acamepesiaveordiog by adl noe efelaimy 1-6rreherdin B| iaiwhstituted rith of
the léa'éfo%te g%@‘{gtu&ft sé%ctﬁ!dqf?cﬁ&% Al qiloﬁp& g@631k2? hﬁ?é eééafkglp IQ?mde

cogni tive I Cl ent 1Z0O hr eni r’co
obe tGlkpa halogndCA e el iBr-CellkesEslkpaycakonyl and C-

pha&ﬂﬁﬁﬁHﬁﬁ&ﬁ' conposition conprising at |east one
conpound according to any one of clains 1-10 and a

pharmaceutically acceptable carrier and/or diluent.

615 Aob D&fjacf:(gﬁmg EOe%‘P oﬂegof%la%sc'Pg d\?l{erénpRWg 8% l@lmryl Ce-

nodulatlng t he recep benef |C|m

conpnibsiersgrvhdmiGeystoalkih @1 eﬁlle/l \&éﬁthr@wa@dlkﬁnfi)rrfﬁh

neeg Qf.1Si eanpnt a therapeutically effective
armungfCO 9p(¢ed%ﬁ§§ne conpound according to fornul a

enantioners thereof, pharnaceutically acceptable

7.8 5' tﬁc&gﬁﬁﬁ%cor%g t aﬁp Bﬁféf Jddiel ﬁ@fwhekelmﬁ% gl}mﬁm& with at

aryl teroaryl, "aryla , heteroaryl al
cycﬂ%@Wk@P&OHEterocycloaIkyIaIkyI al kyl , al koxyal kyl,
hydr oxyal kyl , am noal kyl , an1nocarbony|a|ky|
het erocycl e, aryl al kenyl, or heterocycloelkyl; wherein
8.R1 |Psc<x§rmoump¢r9mg (Y oo festhind -, vaherdieBsis piperedinyl,
SUb%tfaB%{ﬁggyra%?i ﬁ%?@th&ﬂgﬁﬂeﬂ%ﬁi! Iy, JyElQl'I@x?ﬂ k¥hhydfyaRno,
finy hal ogen,

o yTPRBRY!. marp s Doy B oYy CPyTdi vy
clotd lglﬂen le'ﬂ‘@ﬁ()?@én?&{ﬁ}ﬂ S]dﬁﬂglyﬁl kyl sul fonyl ;

and 275

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-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 Joct-
1-yl]-methanone;
[6-(2-Ethyl-butyl)-6-aza-spiro[2.5]oct-1-yl]-(4-methyl-piperazin-1-yl)-methanone;
(4-Methyl-piperazin-1-yl)-[6-((E)-3-phenyl-allyl)-6-aza-spiro[2.5]oct-1-y1]-
methanone;

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



99 Ris aryl, heteroaryl, cycloal kyl, alkyl,
het erocycl oal kyl, or cycl oal kyl al kyl ; wherein R2 is
wopisosmsid y substituted with at |east one subsePCT/SEN08/050606

sel ected i ndependently from G - C al kyl, al koxy, and
1027%ycVoASkyl ; with the provisos that: 1) when R2 is a

cyclohexyl, RL is not a sub%ituted or unsubstituted

phenyl; 2) when Ris aryl, Ris not unsubstituted

phert§Mettahdip@pzind a@-[ﬁilinzﬁtlwépipah}jﬂdﬁﬂbsﬁ*an -sirof2.5 metel -RP

is , e i

ort ﬁ%e‘?%?g‘[{e {4;\/[%3%1 t?%tnel gllk)1 ?6 ﬁ&pa%%(kg #g/r%ﬁi 4Rh) @Xéa sbﬁ‘o[@ gjoct

met d-ylivsthirone; éﬁcwlt)lwty}mﬁmyl -yhy(6- (tetrahydro 2H-pyran-4-yl)-6-

azaspiro[2.5]octan-1-yl)methanone;

(4-Cyclopropylpiperazin- 1-yl)(6-(tetrahydro-2H-pyran-4-yl)-6-azaspiro[2.5]octan-1-
yl)methanone;
(4-Isopropylpiperazin-1-yl)(6-(tetrahydro-2H-pyran-4-yl)-6-azaspiro[2.5]octan-1-
yl)methanone;
(4-Cycloheptylpiperazin-1-yl)(6-(tetrahydro-2H-pyran-4-yl)-6-azaspiro[2.5]octan-1-
yl)methanone;
(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-y1]-
methanone;

(4-Pyridin-4-yl-piperazin-1-yl)-[ 6-(tetrahydro-pyran-4-yl)-6-aza-spiro[2.5]oct-1-yl]-
methanone;

[4-(4-Methoxy-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-yl)-methanone;
(6-Cyclohexyl-6-aza-spiro[2.5]oct-1-yl)-(4-cyclohexyl-piperazin-1-yl)-methanone;
(4-Cyclohexyl-piperazin-1-yl)-[6-(1-methyl-piperidin-4-yl)-6-aza-spiro[2.5]oct-1-yl]-
methanone;
(4-Cyclohexyl-piperazin-1-yl)-(6-isopropyl-6-aza-spiro[2.5]oct-1-yl)-methanone;
(6-Cyclobutyl-6-aza-spiro[2.5]oct- 1-yl)-[4-(tetrahydro-pyran-4-yl)-piperazin-1-yl]-
methanone;

(6-Benzyl-6-aza-spiro[2.5]oct-1-y])-(4-cyclohexyl-piperazin- 1-yl)-methanone;
[6-(Tetrahydro-pyran-4-yl)-6-aza-spiro[2.5]oct-1-yl]-[4-(tetrahydro-pyran-4-yl)-
piperazin-1-yl]-methanone;
[6-(2-Benzyloxy-ethyl)-6-aza-spiro[2.5]oct-1-yl]-(4-cyclohexyl-piperazin-1-yl)-
methanone;

(4-Cyclobutyl-piperazin-1-yl)-[ 6-(tetrahydro-thiopyran-3-yl)-6-aza-spiro[2.5]oct-1-
yl]-methanone;

(4-Cyclobutyl-piperazin-1-yl)-(6-cyclohexyl-6-aza-spiro[2.5]oct-1-yl)-methanone;
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(4-Cyclobutyl-piperazin-1-yl)-[6-(tetrahydro-pyran-3-yl)-6-aza-spiro[2.5]oct-1-yl]-
methanone;
(4-Cyclobutyl-piperazin-1-yl)-[6-(tetrahydro-furan-3-yl)-6-aza-spiro[2.5Joct-1-y1]-
methanone;
(4-Cyclobutyl-piperazin-1-yl)-[6-(2-morpholin-4-yl-ethyl)-6-aza-spiro[2.5]oct-1-y1]-
methanone;
(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[2.5Joct-6-y1]-acetic acid tert-
butyl ester;

2-[1-(4-Cyclobutyl-piperazine- 1-carbonyl)-6-aza-spiro[2.5]oct-6-y1]-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 Joct-1-y1]-
methanone;
[6-(6-Chloro-pyridin-2-yl)-6-aza-spiro[2.5]oct-1-yl]-(4-cyclobutyl-piperazin-1-yl)-
methanone;
(4-Cyclohexyl-piperazin-1-yl)-[6-(2-methoxy-ethyl)-6-aza-spiro[2.5]oct-1-yl]-
methanone;

(4-Cyclobutyl-piperazin-1-yl)-(6-pyridin-2-yl-6-aza-spiro[ 2.5 Joct-1-yl)-methanone;
(4-Cyclobutyl-piperazin-1-yl)-(6-p-tolyl-6-aza-spiro[ 2.5 ]oct-1-yl)-methanone;
4-Cyclohexyl-piperazin-1-yl)-[6-(5-trifluoromethyl-pyridin-2-yl)-6-aza-spiro[2.5]oct-
1-yl]-methanone;
(6-Benzol[1,3]dioxol-5-yl-6-aza-spiro[2.5]oct-1-yl)-(4-cyclohexyl-piperazin-1-yl)-
methanone;

(4-(pyridin-3-yD)piperazin-1-yl)(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-y1)-6-

azaspiro[2.5]octan-1-yl)methanone; and
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(4-(3-methylpyridin-4-yl)piperazin-1-yl)(6-(tetrahydro-2H-pyran-4-y1)-6-
azaspiro[2.5]octan-1-yl)methanone; and

enantiomers thereof, pharmaceutically acceptable salts thereof, or mixtures thereof.
11. At least 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.

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.

15. 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,

enantiomers thereof, pharmaceutically acceptable salts thereof, or mixtures thereof:
R1_N N /w

wherein:

R' is aryl, heteroaryl, arylalkyl, heteroarylalkyl, 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
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R’ is 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; 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.



