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Compounds that are effective inhibitors of
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30het erocycl oal kyl, (CH2)t-aryl, or (CH2)t-heteroaryl
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substituted by al kyl, hé 0, cyano. In one exanple
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pyrrolidinyl, piperidinyl, jor nmorpholinyl, and is
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anot her enbodi nent of the invention, Rl is S02R8
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30nor pholinyl, and is optionally substituted by cyano,
al kyl, hal ogen, or OR6 In yet another exanple of this
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het erocycl oal kyl and t is zero and the
het er ocycl oal kyl contains a nitrogen wherein the
nitrogen is directly bonded to the carbonyl carbon of
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(CH2)t- heterocycl oal kyl, (CH2)t-aryl, or
(CH2)t-heteroaryl is optionally 5 independently
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-(CH2)taryl, -(CH2)t-heteroaryl, -(CH2)t-N(R8)2, or
-(CH2)t-OR6 wherein each Rl al kyl, (CH2)t-cycloal kyl,
-(CH2)t-heterocycl oal kyl, (CH2)t-aryl, or
(CH2)t-heteroaryl is 10optionally independently
substituted by cyano, al kyl, halbgen, or -0R6
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hetqﬁgaryl cycl oal kyl or heterocycloal kyl, and Ais

optionally substituted with three Rl substltuents 25
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eteroar wherein each R1 (CH2)t-cycl oal kyl,

Q_Qytfqgﬁ@t\@?qgglycthgd]lmgen |§O¢ﬂag§|x bondgyl y]e cgyponyl carbon of
(CHYGRNBhERRS Méteko%yél@&lk;ﬂﬂ@'dp\(lohél@eélﬁféﬂ@fgd ¥a|kyl halo, or
substituted by cyano, al kyl, hal ogén, or

anot her exanple of this enbodlnent at Ieast one Rl is
(CH2) t - het erocycl oal kyl wherein t i s zero and the

het er ocycl oal kyl is pyrrolidinyl, piperidinyl, or

nmor pholinyl, and is optionally independently
substltuted by cyano, aIkyI halogen, or OR6 . In yet

oy o o " A - o I L o, oy o



15 forma C=NR8. In yet another exanple of this

enbodi nent, R3A and R3B together with the carbon they
wae@dhaised to forma cycl oal kyl ene noi ety or BCT/IB2009/051815

het er ocycl oal kyl ene noi ety. I n one enbodi ment of

the invention, R4 is COR8 wherein R8 is

(OH2) t heterocycl oal kyl and t is zero and the

het er ocycl oal kyl contains a nitrogen 20 wherein the

nitrogen is directly bonded to the carbonyl carbon of

COR8 and sai d heterocycloal kyl is optionally

substituted by al kyl, halo, or cyano. In an exanple of

this particul ar enbodi nent, the heterocycloal kyl is

pyrrolidinyl, piperidinyl, or norpholinyl, and is

optionally substituted by al kyl, halo, or cyan 0. 25In

anot ' i @n, i .
ot SRS AR 1 B HOUEDAL ool gy,
and pifeeidingl ear owgrpholiykyanct imnpiionslly swibstitalgd noywalkykihalo, or
the 8% ogen is directly bonded to the sul fonyl sulfur

£ & and said heterocycloalkyl is optionally
subst I t utnedndheragripodimpel of, ther inegrding. R is &0-8x avfgrein di}s is

t-hi '
o SCPRAEREECIOARROMATIC ook Snlher ARKELPALSN dcbtains
opt ingregleh wherdis thet rutrwnby da¢¢¢vlbonﬁ@d t9, the |SU|équ(hSl0fUF Qf2302Rs

I'n yel fboltn @lroc {’f%g ;Btlo%xll)l g\ﬁ)s'tlﬂw&ﬁw R

,
|ndepe ent ron1t group COﬂSYStIn
hal @geneaafdplal loillthls embodlrmertbnéheerﬂm@dronmi@albﬂ tShepyrrolldmyl

'” eln% ecﬁ‘crlﬂo.%%of %ﬂ%e ?gfﬁ%'uy s%blr‘t%(‘thliedatw(%fkw 'halo, or

' Sr ?yano In

t cy oaIkyI rocycl oa
@C%EWamaryl or (C}E)t 5 heteroaryl and R5 is
substi t upeg, MGL FIvBntR, WSis aryl, heteroaryl, cycloalkyl
(CH2) theteroc CP al kyl, t ﬁsv réero IS ary Ii)]eeroary cycloatiyl of

het élﬁtﬁfwlct@alkkyland o%tl%npntaor@"msvbﬁ@éﬁd wh@r @ien Ry Isgbstituent. In
it t dpt
Q:I(Rr geé}a 19h R (%{Mb(ﬁ)@rﬂgﬁ R} 27 Fnla@ﬁ&rﬁfehﬁﬂél IC%\B%Q n,%yano,

ereint terocy |ona

subﬁq’leh’t%d OSN&eley N(RHGORe. §|Ozb|§%n:9 N(Ra) BBthORs SO2Rs,
3 kgﬁHQ)??%:I&{ 11(1 he.d é%ﬁ%r@&clo%fkgh F@Hzﬁ-drﬂdeQ@Hg)eﬂétle%aryl
(CFIZ?HQ)E'(E‘(%)@@Y&&U@I‘ b Wh@(ng)aﬁcraRy|aIkybr(CH2)t-cycIoaIkyI (CH2)-
( G%Eé?@éﬁﬁfolgg&y éH%‘){ ?]rgt edrrZ(gF}-iCéF ‘ tééfnﬂqs VQﬂp'ﬁBnaﬁ?%ﬁ@epe(r:fdently

wher el n I's ze

t he sHestéyted yeu @mnéyla”@/dmhap@@ m o@veﬁnvth@rr ekamplpeof this

nitr

S0z e o CORR R P Syt

BubdEHeubetarasyclaalkyll (CHataryl, oor waatd\etergzgryl nwaeﬂ'@tnhéach Ri

egﬁgéHQﬁEWcI&f Ik, W@Hzr‘}‘@f&é&aoalﬁﬁ '(éHz)t-aryI or (ChHz)-heteroaryl, is
et erocycl oa IS and

e é’nprfy’f’tHVdaﬁmﬂnd?@ﬂprtP%Nt@ﬁ Y ORpu aikyl, g, o falogen. In
mor %rr\eih'epﬂxamﬁfédof i€ Rinkafhdnt, ﬁl{'h§t|h(§éﬂeﬁgeﬁﬂ Qlkﬁn%a%en

nor e hydr ox { aryl, heteroaiz K

cy cloyanky I-N(ROSRE. —GRRORS(C ?@GN(I eterocycloalkyl,
£5( Ol&% @K—Iﬁ@ﬁ@tero\ﬂﬂﬁ?r @':Imz)ﬁ@('l'\‘g)za&y kCHﬁLéSFQ wherein each R,
cycl oaI and het ero Ituent 1I's optionally

subgtkyt, ut‘@d"zx)w%’ﬁoéhlé orl H@rbetﬁmcw@aikylm (2) t'aﬁg}dr@xy(sz)t-
or  +HRiebdr¥lis optionally |H’Hdﬁ§ﬁdé‘ﬂ?%h§§tltﬁ@@%§'0 2yl HaRgen, or
i nvention; R5 is inhdependent sel ect ed ron1the gr oup

consP&si 'ﬁgawh%y%‘ﬁﬂ‘@@no‘caﬁ‘dﬁ 9'[“%94“”19% Ranist (§&t2)r-heterocycloalkyl

enb ty af vigpt r S
Subgﬁeﬁ?etd%bzygﬁlagaotﬁg Fﬁ%@gﬁ%&lkﬁ ie Wrﬁoh@nyl I:5)2[)er|d|nyl or

£\ kworplplingl @@-@ Wt@ﬁa|(>’(§@ﬁﬁtuw¢et%?wnﬁ ?lgy 1ha|996|‘=“5 0p ORe. In
A ' %/eﬁéb{&théué’é\trndlé‘b?%lWehfboelﬂ%anRM@eC@RQ wWRErdi$ R%R@ (CHo)-
R6 is 30al kyl; and R5, R3,6, and R3B are each
|ndependently H 13 In another enbodi nent of the
invention, is aryl; is substituted by only one R4
and R4 is halogen; R2 is alkyl; 5Z is (CH2)n-0p-(CH2)q
wherein nis 1, pis O; Ais aryl substituted
mnth ~one R1 whereln Rl |s (CHQ)t heteroaryl and tis

~a S o~ WS\ 1 o, o L T 1



10l n anot her enbodi nent of the invention, is aryl;

is substituted by only one R4 and R4 is halogen; R2 is
W@RM9h36320 i s (CH2) n-0p- (CH2) g wherein n is 1, PCT/BB2009/051815

15A is aryl substituted with one R1L wherein Rl is

heteroaryl; R5 is alkyl; and R3A and R3B are each

i ndependently H. I n another enbodi nent of the

invention, 1is aryl; 20B is substituted by only one R4
and R4 is halogen; R2 is alkyl; Zis (CH2)n-0p-(CH2)q
wherein nis 1, pis O,; A is heteroaryl

substituted with one R1 wherein R1 is OR6 and R6 is
al kyl ; and 25R5, R3,6, and R3B afe each independently
H. Exenpl ary conpounds according to the

i nvention include the conpounds:

SR, I 1 3
{yierpqelone o] PRSRE and e p SRR OALITARICE 3 1 fben
30( 3ReTed) e (Bofemuis @rﬂ@émommd@u(oathewm@pbwpw ot CPRz-and
?’TQ h@gfdh%%t%@lz%ql%lgl s optionally s?t%sélfuie%]bxl alkyl, halo, or cyano. In an
2, Zedampiedef thisl garticular embodiment, the heterocycloalkyl is pyrrolidinyl,
SR, f
o SRS TURBORNECAT i g S8 gD o
2 2.cdarmqldeanother example of this embodiment, Ry is SO2Rs wherein Rg is
SR, il NG 1 L) - 8- ((3: R
b Ry Ao QOmRREEIETY 10 31 Bt BRELXRARAIH) cohveis =

2, 2-hitragen aderein the nitrogen is directly bonded to the sulfonyl sulfur of SO2Rg

5( 5 == = - i b y )_ -
ot hurd FElhasro S RFREGHbhAR Soll R BRI RABY ) cyen I
®, 2-agieyamgée of this particular embodiment, the heterocycloalkyl is pyrrolidinyl,

t( gRl’prp?gﬂwyl( ?br]c %HFb’hBIﬂFy‘F Yy 18 og)t?’oriaﬁfr’ psruBQ[ﬂEf&éQeW)éﬂ@,r T or

2 yICmChyI) 2 th| a-1, 3,8-triazaspiro[ 4. 5] decane

2-di oxjd
5-{[(5R |7S§mc{[h rSeTP%%rpgn%gfnthe mvenhoaI A |s a Izang |a optloaally

o- 2-stipstiuted 3vitg-one Ry substltuent In an example oft is embodlment R¢ is
01 Tl RBBARY L] ikRSeR: ¥R LR JoRs, MBI ROPDREYIodky!,
(5R (b)) hefesoayclagiup hdRYi)-aml melOhp kheiesad- miCHyHN(Ralzd or
' n- 3@?@( flgﬂez\)éhérem?eatch'@} “alkyB -&H S 1PEBSIRYIT IEA.RAAESRPGoalkyl,
2 cNCUz)oawL{q?r( grtipd)etaropnl is @wptiopaiy npdgrendapihpubstityted by

' OX'chnc? -k, Fialogen, or -ORs. In anPther emb?(]ilment of the invention, A is
triazaspiro| 4. 5] dec- nmet h henol

2p5( @Rtertgaryllarqcesfqm@mai wéwm)tecuwbtony R 8UPf(t®eﬁﬁféﬂ Ay lepsppple
heny 13s Y IbPBIBALI R, is mdependently aIkyI halogen, gyano, -N(Rg)CORe,
2-thia-1, 3, 8- trlazasplroE4 5] decane’ 2, 2-di oxi de;
-CORs, (CHz)t-cycIoaIkyI CHz)t-heterocycIoaIkyI (CHz)t-aryI -(CH2)-
heteroaryl, -(CH2)-N(Rs)2, or -(CH2)}-ORs wherein each R; alkyl, -(CHy)-
cycloalkyl, -(CHy)-heterocycloalkyl, (CHz)-aryl, or (CH;)-heteroaryl is
25  optionally independently substituted by cyano, alkyl, halogen, or -ORg.

In another embodiment of the invention A is aryl, heteroaryl, cycloalkyl
or heterocycloalkyl, and A is optionally substituted with two R4 substituents. In
one example of this embodiment, each R; is independently alkyl, halogen,
cyano, SO2NHRg, CON(Rg)2, N(Rs)CORs, SO2N(Rs)2, N(Rsg)SO2Rs, CORs,

30 SORs, (CHy)-cycloalkyl, (CHa)-heterocycloalkyl, (CHz)-aryl, (CHy)-
heteroaryl, (CH2)-N(Rs)2, or (CH2)-ORs wherein each R; alkyl, (CHy)-



(5R, 7S)-8-[(2' -chl or obi phenyl-3-yl)nethyl]-1-(3-fluoro

phenyl)-7-nmet hyl 2-thi a-1, 3, 8-tri azaspi r o[ 4. 5] decane
WQ2@9d30%0 de; PCT/IB2009/051815

2-ethoxy-4-{[(5R, 7S)-1-(3-fl uorophenyl)-7-nethyl-2,2-d

i oxi do- 2-t hi a-

201, 3, 8-triazaspiro[ 4. 5] dec- 8-yl ] net hyl | phenol ;

(5R, 7S)-8-[(2' - et hyl bi phenyl-3-yl)methyl]-1-(3-fluorop

henyl) - 7-net hyl -2- thia-1,3,8-triazaspiro[4.5]decane

2, 2-di oxi de;

(5R, 7S)-1-(3-fl uorophenyl)-7-nmet hyl-8-(3-{[(1R)- 1-

net hyl propyl ] oxyl benzyl ) - 2-t hi a-8, 3, 8-t ri azaspi r o[ 4. 5]

decane 2, 2-di oxi de;

254-{[ (5R, 7S) - 1- (3-fl uorophenyl) -3, 7-di net hyl - 2, 2- di ox

i do- :
tri a§a5p| )‘ao[ Slégﬁgtdqeterg%ﬁloal éq hyﬁCIH% an I'sopr ong% eteorf)?ryl '
( 5RopH)ynally (i3d¢pendentiyh eulystijute] bydeyasthypikyB-ial@enner YR In
i ph - 3= :
y1) %@%Sh)?ﬁf)faﬂelﬁiogthf %;?téodlrplerg[zgaschl I?bllsAnqﬁpgndentlg alkyl, halogen,
2, 2-chlarxi db(Rs)CORs, -CORgs, (CHz)t-cycIoaIkyI -(CHaz)-heterocycloalkyl,
(ﬁ’ilRl P %r){I[ AL SYELORERRY SN IR, Tor31E ) EBR! whaln &th R,
30f Iad@f opﬁéh}tl:yclgalkyldu 1tethyheteracki¢laaltyl.3, @Hopiantasi r@H2)r

?sg]hggqaéﬁl % oﬁ uorg rﬂ)%ﬁylﬁienély [StJQlStFlgg% b%/ gyano. flktyh halogen or

5- y tPRet Iy bioter7example of this embodiment, each R¢ is alkyl optionally
gi gﬁﬁépﬁr&@' Ql]ﬁ%tit%té%’ tb"yi %I%Piefll%h,"’hgﬂoggﬁaﬂﬁ ORs. In another
{05REX@)P.-qf[tais eopotliisnt, yeank Fhyis ndependentin atiyl, BalpupmelChi:)-

yll } i -
1) LT, g eronisoaiyt o SHiant g (Opricaroant prer
5] deeameR2, (gll-mt-@xqﬂ@]@kyl (CHz)t-heterocycIoaIkyI (CHz)t-aryI or (CH2)-

5|( _5:|F’ege_%a'r§rl'i§ Bplibiny ARIBYdentF sdbstiniBd BY LySid, 3ukyl 4alBeh, or
%en%ﬂ@l%%%@@@ﬁ@n@&mis embpigents3, B-least aones Bir rig [ (GH2)-
%%ﬁ{ﬁ@cg%ﬁo%l’k?l‘ Wﬁér‘éﬁv t is zero and the ?eterocgﬁz j)alkyl is pfy[rolldlnyl

5R, 7S y1l-1H1 ndazol - 5-yl
oph@rgell)jmg 7ar morpholinyl, and is optionally substituted by cyano alkyl,

di ml"%l?)ébn ort BRA- 1 ahoftidr dx8AhBRPA Rk LB FFRANEAt least one R is

(5RC@3€& 1wa%ern| er dphérmelihetergoyglogteyhyendg-t{ [-7are i andiothe

r Om%gh%% cfb‘é'l‘k contalns mtrogﬁn Whereln the nitrogen is directly bonded to
10i ndazo ] net hyl 8-triazaspiro[4.5]de

Panéhe q@rl@p %bon of CORs and sald heterocycloalkyl is optlonally
2 %hBéﬁpfutéd{IB)( Ebﬂ(ﬂs)nal% (G- &4y ORheRY &lardplé- 8 MRE NYArtidular

d
1 3 elg?tt)gfimg@“éswﬁr ktarosyeleatkyd isy Py rrelidiyl. | BiPgiTskngs| or2mgrpholinyl,
2f anH th%nélﬁ)(sﬁﬁsgt@ed]by(ﬁk)fl IHARS, BPBRIMNGL Ih-ahothicd b REH Y b this

T G ORI I 0] Rels- SOyt Wetraig Riispishyheteraycloalky
2]552 anfilt ‘l)soféPo gn(’ﬂ Ef{e'ar%tgr&ycloamg% ELHAROBRARGEN Whefsif IHERTitYgen

-dioxid
1,3 l%dwqﬂamgﬁ@d ts{ UDGSﬂUH@@ﬂ SUBUr at&iQeiRe ang saidehatgmaighaesy! is
yI %p%nally substltuted bg alkill halo or cyano, In an example of this particular
-fluoro-5-{[ (5 | uor ophenyl) -3, 7-di net hyl-
2 2 egihedinggrnt.2 hh%{erocycolalkyl |s pyrrolidinyl,” piperidinyl, or morpholinyl,

1,3 a%dﬁé beRaR) SubktiuRlidaidn, HaldTet &)ahd: 2 - met hyl bi phen

yl

P - chI or - goqthersembagiment of they ipverieany is- arvy-aapnigt epfienally
2, 2-sflbhitiitd@ wihttb &, substituents. In an_example of this embodlment each
201, 3,8-tri azaspiro[ 4. 5] dec- 8- yI]nethyIIblphenyl ol ;

6- {[(5R 7S)-1-(3-fluorophenyl)- 3, 7-di net hyl - 2, 2- di oxi d
o-2-thia-1,3, 8-
triazaspiro[4.5]dec-8-ylynethyll-4-isopropoxypyridin-3
-ol;

2-cycl opentyl-4-{[(5R 7S)-1-(3-fluorophenyl)-3, 7-di met



(5R 7S)-1-(3-fluorophenyl)-8-(3-isopropoxybenzyl)-7-ne
t hyl - 3-

wW@Opynsasai n- 2-yl1-2-thia-1, 3,8-tri azaspi r o[ 4. SPUERNE/051815
2,2-dioxide; 16
(5R, 7S)-1-(3-fluorophenyl)-8-(3-isopropoxybenzyl)-7-ne
t hyl - 3-
(pyrimdin-2-ylmethyl)-2-thia-1,3,8-triazaspiro[4.5]de
cane 2, 2-di oxi de;
(5R 78) 1- (3-fl uorophenyl)-8-(3-isopropoxybenzyl)-7-ne
t hyl -
(pyr|n1d|n 2-ylmethyl)-2-thia-1,%, 8-triazaspiro[4.5]de
cane 2, 2-di oxi de; and
5(5R, 78) 1- (3-fluorophenyl)-8-(3- isopropoxybenzyl) 3-(

|so

yl hyI %p ({elqﬂy aik;ilhhalogeré gya{nri az |r§[54 %?ggcza(r?QZ)t
2, 2-ciitloxlkyle; or(C‘rthfYWQQMCIO@ny y adCHpt ariyl e sdCHs)-heteroaryl,
ther h)-N(Ra)s, o'r”f(éﬂﬁe Ino%&gm eatﬁeR' ] “O(%‘sz o7 doalkyl,

rel ates’to each o d ual oun
as E6€a“ﬂupz+f@®rqcyclo:aﬁwl i (Ctkeaykangyl e@w&@etemwrwf isheoptionally

JSOS%H g: Fﬁt?étl'td?@d é}{)r@aHg' rég«yi h‘ﬁalf g?t;? %?S%:*Rgor In one

pharna accept sal ts "t'he
anotelﬁéJOd@mj‘(b@f Hn@nmvetnh@n iamedtitis etkyk balag@t:s qro(Cddza:@ﬂ:aoamjthe

seI
(e 15 MRepRAIEHG RO BNSEBERI (@hicheterqeyconliyt,-(OHo)-
d i rastl hy@HQ); beteroaryl, (CHz)t N(Rs)., or (CHz)t -ORs wherein each R1 alkyl,

150" 2%%4&0%@&@ &) RetefdFaBIRIT i) 2Ariesr oM LigeBYly is
14) (@pb@r@ﬁvmp@&qe)mlzswqt@mdz@z cmnpaalkylufaﬂi@gﬂmeﬁnges 7-

di met hyl 2,2~

di oxi do- ??taﬁ?tg?&,esf”,bé’d{r?‘?”éz%fs”‘.er oMEMet- 8- VPR AT
yri ptdeallg- substituted with  two R1 substituents. In an example of thls

2-( o%PﬁéH?y!aMk &s {ldepEhdenty LikyB- i sHRNORDERY LN(R,) CORs,

d inmet

di oxC@BaZ t(ﬁHa)+ aycladivt. r i-6zdmpiaterpayoblatiert - 8(GH Prasylhy HGH!2)-

13266'6@'1' Eb(§ar9l CHZ)t NRs)o, or %Hzrz 56 Wher%,n each Ri 2a|k2yl -(CHz)e

| do.cyclpaikyg[, 1- (Q‘,Hg) heterocycloalkyl Ho)-aryl, or (gHz)t heteroaryl is

;H ?ﬁﬁ&%ll&%o@péﬂm@eﬁﬁly%u%thﬂ@& By Il arls, Giky), flaldgeR & -BREY hRone
6- { [er¥RdmByNt of the- 'qu@@@mlﬂ’ﬂ? alkyly halpgen, 19y HCH2-QReorNd the

0- 2-dihtr &R, is $adpendently -(CH loalkyl, (CHz)rhet loalk CH-
tri zgzasrpl I‘(S) 4, gen en§ M 2r)nectycoa Y, ((trz?tflel?(ra?cgcoa EI{) 2
30di rqary;,.-dCHz)t heteroaryl -(CH2)- N(Rg)z or (CHz)tORe wherein eac alkyl,

g_ {2 [ §Cﬁ§g{_7°?'gé'§>?'?’ CHYRNeRARDYSAIKA; (1) DRYINBL 1@ B 1EtO%ES) is
25t OpHeRApindspandsndissulsstiytedey pyane. alkylohaiegany PHiiRey | ) p

yridin-3p0lhother embodlment of the |nvent|on A is ar¥l heteroaryl cycloalkyl
4- (5-chl or o- 2- thleq¥ % | uor oph
3, 7_o(§|hﬁ{x_e[r(pgypl.oglkyl and A'is op onaIIy substltute with three R4 substltuents

é}'r IO)fr'\ dRe %xérhbl@ ok s BribobAfcie RidcR R ig iR pe fuatl TR N ¥hloBen,
2-{ [CYFrR; 73;3@2@'-'%‘8 EPNEROp IGO0 Rs. 75Q:NEelay N(Re)BOaRe x¢ERs.

0-2 1y -
(1S PR (GO T o5
i m dietereargl - (CH2)-N(Rs)2 or (CH2)rORs wherein each R aIkyI (CHz)t-
306, g&é)éﬁsﬂ782c9%(r$e1érbe5mi&mmyeny(a+zﬁﬂ7y1 di gt [oH;)dheterbhgK s

| @PH@Q}"I”Vd[‘qeﬁﬂnéé'&ﬂ%SWﬁt'H%‘?%)bllcﬁnPt eikyl, teaas Wp%ﬁﬁ In
Bmathel exanlrﬁe of this embodiment, each R is mdependently alké/l halogen,
[

di
2 {[(5R, 7S)-1-(3-fluorophenyl)-3, 7-di net hyl-2 oxXi
0-2-thia-1, 3, 8-

triazaspi ro[4 5] dec-8-yl ] nethyll-4-(trifl uoronethoxy)p
yrimdin-5-ol;

6-{[ (5R, 7S)-1-(3-fl uorophenyl)-3, 7-di met hyl-2, 2-di oxid
o- 2-1

hi a- 1, 3, 8-

L ) -1 1 ~ 1 7T a1 A ~ VAL I T T



thia-1

,3,8-triazaspiro[4.5]dec-8-yl]nethyll-2-isopropoxyphen
W®@R(009/136350 PCT/IB2009/051815

4-{[(5R 7S)-1-(3-fluorophenyl)-7-methyl-3-(1

, 3-oxazol -2-yl1)-2, 2-di oxi do2-thia-1, 3,8-triazaspirol 4.

5] dec- 8-yl ] net hyll- 2-i sopropoxyphenol ;

4-{[ (5R, 7S) - 1- (3-fl uorophenyl) - 7-met hy1- 2, 2- di oxi do- 3-

(1 ,3-thiazol-2-y1)-

102-thia-1, 3,8-tri azaspiro[ 4. 5] dec- 8-yl ] net hy11-2-isop

ropoxyphenol

6' - {[ (5R, 7S)-1-(3-fl uorophenyl)-'8, 7-di met hyl - 2, 2- di oxi

do-2-thia-1 , 3, 8-

triazaspiro[4.5]dec-8-y|]nethy|| 3-nmethyl-2,4"-bipyrid

o 1R 78 BI09R SOy onlie 5HE B gergeusonf
0- 2-(GH=atyl3-(8H:2)-heteroaryl, -(CH2)-N(Rsg)2, or (CHz)t-ORe wherein each R
; L' r jSpl {Qgﬁﬁ ﬁ-c?l:lgglﬁyls Xb]—l"'}‘?-ne"t)ér]ojcyéoélﬁll rre(td?_yth a?ylt hérert)éle)t-
154h(ezar®¢rwlos opheraly jndepeiqeity ahstituted b cuera pteyhha)ogsn, or
15 d| _BRL hil 2%0tRer %‘nﬁﬂlg% %Félgmfr?bc;dlrnent each R1 |s e_1|l(<)¥|_optionally

, 8- trlazasplro dec
4 ( ndsireodeniiiesnpblitugd [by5Ryang) -alky, 3hfa||ogenr oph@&al) In3arfether

di
' ”%&Qeﬁ Egoggrgls %gr%ﬁ@% Céagh@? ]13 |n(1epFndently(§1la:$g§n o?R6 cyano,
6 - {ifeRaS), (@J%z)}cv¢|@ajk3¢p1€éh9m)eiezowcmaﬂwt KGHz)2ayl, dHirdoH2)e

do- -
201 PSR oL et Ry CHgrerrcaly. (Ot aipop dpalyt (oHo
fodi rard, opl(CH2)-heteroaryl is optlonally mdependently substltuted by cyano,

4 %h‘ﬁJyP‘%gFoéén Q)r{d Bbgraﬂ?]éri'eg(_grﬁ)'e%?Efﬁ@gﬁlgéﬂi%’eﬁt 4 I@ast one Ry

3 88t(ﬂHa)ragﬁgrcrcaplaalsyldwbe@iry|t] iseehipl lapgr ihdi hetgragysloalkyl is
g: {2 !p?ﬁﬁgj_?@,'s%g{e%ai“nblyo&omﬁb(&%yh?" dndiiEebnary Jnghdnbightly
tri subsiilited by oypae cliRdyhajeasnhgr ORs- Oxuelaanahey| gt of this

1?5' Olg, bodiment at least one is CORg wherei Ho -heteroc cIoaIk [
354 T108RSS) 24008 Tl (U6 opneny ) - 5. Gk hyicycisaly

di o)alndéJszzqrqa. aad the, @tgocycloalkyl contains a n|trogen Whereln the n|trogen

| RSO SRl Sty

 7- @ph@jqﬂyﬁuQstQute@.bM)ailwbhg Rf eyapo. In an example of this partlcular
, 3, PiH=O ] t
£ f%&t{dgﬁé&ft(fh% ILé‘ter%l:Q&&all%y‘l ¥4 p?ﬁ"@lgo‘mlyéoﬁ ?%rﬁ%)yl or mor%hollnyl
207- @,ndn@toﬁyq)naﬂy g;ubg[y@jp )chﬂjkyz heﬂ\q) apr]_cyano In another example of

13 &ik " bABBGIRINeI 4t SkdSCoheY IH,PYY | SHIE- 2uHASIRORLt s | (@H,)-

4- { hesrocysipatkyl 8nd It i zerosant: they helpracusiaalisyl yeontainsy a diitiegen

thy 11vh%r(§n eHeOntrelRnds dwectlx bonded to the squonyI sulfur of SO,Rs and said
th|a 8-triazaspiro %/) % - 2-1sopropo
ﬁ]@mq)eycloalkyl is optlona ly substltuted Y aIkyI alo, or cyano. In an

ﬁ') { b&éﬂﬁp%%r i s( })aﬁlcgllaFf%HE%l'l it PR oty dddiRy? id dHHBRdinyI,

t hi @Jpﬁﬂgm!sl??c;n ra@ravbpilwb[ andsjd eptianally (swestHyted- by abybrigis or

Xyp
54- {F(SR 7S) - 1-(3-ethyl i soxazol -4-y1)-3, 7-di methyl1-2,2
- di oxi doln2oRengmbodiment of the invention, B is aryl. In one example of this

L, |3_e$naoa|neaa8@nsr AlrtitldernBoyy InBtRYsbbsfubMORPHRAX HBRGen.

nol , s . . . .

- { [In 53Oty smbogiment 19f 1this. Examelenyd - i, subsfifutedomith- HM9 Ra
- 2, ZuBtdn®Oardr each Ry is halogen.

thia-1,3,8-triazaspiro[4.5]dec-8-yl]nmethyll-2-isopropo

xyphenol

N-cycl obut y1-5-{[ (5R, 7S)-1-(3-fl uorophenyl)-3, 7-di neth

yl -2, 2-di oxi do- 2-

10thia-1, 3,8-triazaspiro[4.5]dec-8-yl ] nethyll-1,3-thia

zoI 4- am ne; (5R, 7S)-8-{[4-(cycl obutyloxy)-1 ,3-th



3-{(5R 7S) -3, 7-di met hy1- 8-[ (2- net hyl cycl obut ypnet hyl ] -
2, 2-di oxi do- 2-

W@ Ri0843633) 8-t ri azaspi ro[ 4. 5] dec- 1-y11-5-f | uor opyF/IR20OPE51815
2-carbonitrile;
205-fluoro-3-{(5R 7S)-8-[(2-i sopropoxycycl obut ypmnet hyl
]-3, 7-di net hyl -
2,2-dioxido-2-thia-1,3,8-triazaspiro[4.5]dec-1-yll pyri
di ne-2-carbonitrile; and
(5R, 7S)-1-(3-fl uoro-4-net hyl phenyl)-8-[ (i sopropoxycycl
obutyl ) net hyl ] -

3, 7-di nethyl -2-thia-1, 3, 8-tri azddpi r o[ 4. 5] decane2, 2- di
oxi de, or pharmaceutically acceptable salts thereof.

251 n anot her enbodi nent the present invention provides
met hods ﬁfan%fh%?ghﬁgdl%%H{ &’ltr‘?@fn%ﬂtloﬁnfi spaséfcma?&rén‘é m0|ety

di sorders conprising: adm nisteri

need t helneasfotream emh@dmertbbf ﬁledovqyttjgmdz @f(G‘Hwn@& éCHIz)q In one
ef f ect [ sorders. Neurol ogi cal and
psychf%%ﬁ“mﬂgq%g?ﬁ%pgﬁéﬁﬁglgge but are not limted to:
acut e nelralesgitaimentdf ihsyuientan Re isdélsdr ders such as

Ocer ebr gl rd
gur gery @ncc){‘?eg ?)%)&l&eﬁygffﬁgﬁg\%ngér?e%r a él?@ (ﬂ%Bﬁ‘aﬁ@ substituted
spi nal wigohaloganauma, head trauma, perlnatal hypoxi a, 19

car di ac_f Lhiher "WRGINERTHC e AR, IRDR

denenti a, I nduced mentia, vascul ar g%nen
m xerwe@en@eﬂtwdnydrosg@ oas il InaerEdeasIRl of mmtml&mnt Raa and

Al zhei ! ' Hunti ngton's Chorea, anyotrophic
I PRl TEREER:

| at era ocul ar danmmge, retinopathy,

®ogni ti vk afioder detosdinant lofitherigvendigmi Riavend Resdpaetherewith the
ass I

e el ORI G T PO Bl Rre i or o
mus @@t%i@cygt@awbnawmeiv slorateraxampisoef thiserinhdidimentuBeuangt Res
Spa%#é’?l‘\ér%dhﬁ% légrtb%ﬁ tﬁ(ggg%rb%ndg@ kd RARY CEONMMUA R Sxample

rai ne che urinary i ncont | nence,

subsen‘ iz embe ieahdea agd Fss mg@&ew\wthdh%mon Wievrate Haaded to
{g,r ORAPIy abEﬁRgmncgét' BfothdroBamtfe Qﬁ(iﬁ‘ié‘cérﬁbcigjlrﬁgntalR%E%ﬂh Rag

€énzodi azepl nes, ocal ne, sedatives ypnoti Cs

psy dbassher witki thel cadgnitheyerei hppaed isform aa kylene moiety or a
COgMigterd cbgmgkhgﬁﬂ%a:”U|t"d°”3'n cognitive
t

i npai'r e esity, schizophrenia, anxiety

general i M&aﬁmb@dlme@ﬁ efghel diventiei iRalis %sewlyerqmd%w ddH2)-
pan'h%té#bc?@[?gﬁ%l’ ?rﬁ’cp$tls tZél%u% kife ﬁét%gﬁ:gclgélﬁqr(%%fams a nitrogen

obsessi v sive disorder, i sorders
Yeprdwseipthe RERDED 'Soﬁj'ﬁﬁﬂt%boan?ﬁ W bercgehany! @arbg@aﬁf &IRs and
neurs@ld%éero@?@éélm id Btonally SibstitiRed B?%Wyf"rhalo or cyano. In an
degeneration’ o he eye, enesis, brain edemm, pain,
acuteXa@mpe @ﬂwﬂk!ﬁﬂpé"t'sb\'?h eﬁtb@ﬁ@@ntsﬁ‘@eh@emvﬁoalkw is pyrrolidinyl,
| Nt rosdiale PahBronBRA, OB/ I GpRdHally R8Stulet By BIYE halo, or
pain, tardive dyskinesia, sleep disorders, narcolepsy,
att &M8M®n deficit/ hyperactivity disorder, autism

ASPer ger |5 5 fiiREasRbodinEnCONEHECHvEHBAY Q?ﬁs gD, Re BB R; is
20 conprising admnistering to the manmal an effective

anouktizlohetemepdomlyl and brisnacge [angr thghbgtrmerdealpa ¢aptains a
aCC%ﬁF@Qh @vh%?élﬁ tﬁeﬂﬁfr&{gn is M&&&@oﬂgéd’to th® sQI'fk%fyl sulfur of SO2Rs

enbod I ment, the i nvention provi des a net hod
trez@ﬁﬂﬁ@'dah@éﬁ@GYQ'Q%W isnortionaihaubstititrshbyaglky, h@iﬁaw cyano. In

sel egt8@nipiosn tﬁ'%epa(l"ﬁﬁ?ﬂérténmm{i’@ﬁvtﬁe h%%?@é})cﬁfamgl is pyrrolidinyl,
adm nistering a conBTyé of formula | to mral .
r

3Phe PREFAEY] |0§ mgerphe aml s me%lsupﬁt'tﬁ@édbbﬁ“k&bd}ﬂo or
treatgent. As exanples, the invention provides a

method for treating attention deficit/hyperactivity

di sorder, schi zophrenia and Al zhei ner's D sease.

I n another enbodi nent the present invention provides

net hods of treating neurol ogical and psychiatric

di sorders conprising: admnistering to a 30patient in
need thereof an anDunt of a conpound of fornula I

Y Y o, . — o N1 Y

te,B are each



bi pol ar di sorders, trigem nal neural gia, hearing |oss,

tinnitus, macul ar degeneration of the eye, enesis,
whe@ond@sena, pain, acute and chronic pain st ap@s[B2009/051815

severe pain, intractable pain, neuropathic pain,

post-traumatic pain, tardive dyskinesia, sleep

di sorders, narcol epsy, attention deficit/hyperactivity

5 disorder, autism Asperger's disease, and conduct

di sorder in a manmal, conprising adm nistering an

ef fective anmount of conmpound of formula I or

phar maceutically acceptable salt thereof, and a

phar naceutical |y acceptabl e carrfer. The conposition

optionally further conprises an atypica

anti psychotic, a cholinesterase inhibitor, or NVDA

recept or| %fi%ﬂgﬂhg; en%&innélng (?ft Wé' ‘I:rf\l)enl"f’cﬂ\t | FQ Xgn%épce%dently

i nclu re not prasi do
cl ozatﬂchad from Hmmwm@nsrsﬁle@efrmaimxm artqhﬁéitw apl ne,

ari pi pr aﬁ\O!)r?e e@f&%&u%&l gpﬂ% m\%’rﬁ @ﬁe Clg%dyﬁgn?entlg alkyl,

antagoni sts in but” are not
and aseoi, cﬁﬁ‘ﬂz)tfwslpelkﬂse(GHmhﬂBietrmy@'OlafWI ubRHDearylar er r{6H2)-

|l mhﬁaeﬁ‘e?oé |tI onS 'A%L%ﬂ%n{iﬁ%%m{“ B%Rgl%gpé'lr?vhat |sort%3Hz)t-

and brevi ati ons "Ac Ace
APClhefgrogysioatyl d $r @erourandc Fenihetgroayalioaliyli gmtalnﬁa@smtrogen

Spe%r{e?é]ﬁgﬁé/ )ntr@ f %ﬁg%%eé'&oafobm@gdartﬁng 386 GPBER; and

Deuterate neth uterate ormd
Doutwhereiaibe @t@@ﬂmalmﬁ@pa@r@"w 1$eb$HCNE Dby lalkwlr balet ¢raayano.

DVF N, N- P ?ox. g%@mgpatﬂg irfdRHE Ba&TR %Uihbéée?lﬁgﬁr@%lkyl

Di net hyI ectrospray loni Zati on
‘@pe@diﬁe@m&t @jz)t-cycloalkyl (CHg)-heterocycloalkyl, (CHz)t-aryI or (CHy)r

heteroaryl and Rs is substituted with SO,;Rs, wherein Rg is (CHy)-
heterocycloalkyl, t is zero, and the heterocycloalkyl contains a nitrogen
wherein the nitrogen is directly bonded to the sulfonyl sulfur of SO;Rs, and
wherein the heterocycloalkyl is optionally substituted by alkyl, halo, or cyano.
15 In another embodiment of the invention, Rs is (CHz)-heterocycloalkyl
wherein t is zero and the heterocycloalkyl is pyrrolidinyl, piperidinyl, or
morpholinyl, and is optionally substituted with one or more hydroxyl, aryl,
heteroaryl, halogen, alkyl, cycloalkyl, SO2Rgs -NRgCORg, -CON(Rg)2, COOR, -
C(O)Rs, -CN, N(Rs)2, wherein said aryl, alkyl, cycloalkyl and heteroaryl
20  substituent is optionally substituted with one or more halogen, alkyl, hydroxyl,
or —O-alkyl.
In yet another embodiment of the invention, Rs is independently
selected from the group consisting of hydrogen and alkyl.
In another embodiment of the invention,
25 B is aryl;
B is substituted by only one R4 and R4 is halogen;
R2 is alkyl;
Zis (CH2)n-Op-(CH2)q wherein nis 1, pis 0;
A is aryl substituted with one R wherein R; is ORe and Rs is
30 alkyl; and

Rs, Rsa and Rsg are each independently H.



22 Et 3N Triethylam ne Et0Ac Ethyl acetate g Gran(s) h

Hour (s) HPLC Hi gh perfornmance |iquid chromatography J
w@owpl3a3g constant (in NVR) LCVS Li quid Chr onmeR@LIBPN051815

- Mass Spectrometry LDA Lithiumdiisopropyl am de LRVS

(ESt) Low Resol ution Mass Spectronetry (el ectrospray

or thernobspray ionization positive scan) LRVMS (ES-)

LowResol uti onMassSpectronetry(el ectrospray ionization

negati ve scan) m Miultiplet (spectral), nmeters(s),

mlli rniz Mass to charge ratio (in mass spectronetry)

MeOH Met hanol MHz Megahertz MS .

In another embodiment of the invention,

B is aryl;
B is substituted by only one R4 and R4 is halogen;
R2 is alkyl;
5 Zis (CH2)n-Op-(CH2)q wherein nis 1, pis 0;
A is aryl substituted with one Ry wherein Ry is (CHy)-heteroaryl
and tis O;

said Ry (CH2)-heteroaryl is substituted with alkyl; and
Rs, Rsa and Rsg are each independently H.
10 In another embodiment of the invention,
B is aryl;
B is substituted by only one R4 and R4 is halogen;
R, is alkyl;
Zis (CH2)y-Op-(CH2)q wherein nis 1, pis 0;
15 A is aryl substituted with one Ry wherein R is heteroaryl;
Rs is alkyl; and
Rsa and Rsg are each independently H.
In another embodiment of the invention,
B is aryl;
20 B is substituted by only one R4 and R4 is halogen;
R, is alkyl;
Zis (CH2)y-Op-(CH2)q whereinnis 1, pis 0,;
A is heteroaryl substituted with one Ry wherein Rq is ORs and Rs
is alkyl; and
25 Rs, Rsa and Rsg are each independently H.
Exemplary compounds according to the invention include the
compounds:
(5R,7S)-1-(3-fluorophenyl)-8-(3-isopropoxybenzyl)-7-methyl-2-thia-
1,3,8-triazaspiro[4.5]decane 2,2-dioxide;
30 (5R,78)-1-(3-fluoropheny!)-8-[(6-isopropoxypyridin-2-yl)methyl]-7-
methyl-2-thia-1,3,8-triazaspiro[4.5]decane 2,2-dioxide;



Mass spectronetry NVR Nucl ear Magnetic Resonance ppm
Parts per mllion (in NMR) psi Pounds per square inch
wW@20Q9asd38d s Singlet t Triplet Tf PCT/IB2009/051815

Tri fl uoromet hanesul fonyl (triflyl) TFA Trifl uoroacetic
acid THF Tetrahydrofuran TLC Thin | ayer chromatography
TMHD 2, 2, 6, 6- Tetr anet hyl- 3, 5- hept anedi one Vol . Vol une
6 Chenical shift 23 The term"al kyl" refers to
a linear or branched-chain saturated hydrocar byl
substituent (i.e., a substituent obtained froma

hydr ocar bon by renoval of a hydrogen) containing from
one to twenty carbon atons; in dfhe enbodi nent from one
to twelve carbon atons; in another enbodi ment, fromb5
one to ten carbon atoms; in another enbodinent, from

one to s t [: T8N

from one td ou@lgﬁrgo ng?'?dmétﬂ&%%@géetﬁm@ﬁdéﬁg-y‘)benzyl]-
sub2tthtadbdBgriazasbine/é- 5ﬂ\®t0h9¢2 Zectltbmlq propyl (including

n- pr opyl | 5 t ]
i sobut yl | G, fhphgo Y reny A8l scfdrﬁdxkigé e Paﬁh%'thax(lzth.a
hex;ﬂl,?:,&rtfwzah@rd[‘l ﬁb.eca_r@'m%dtcmdﬂ "benzyl " ref ers to

methyl ra@ o8 1 SURKDIHEGH sWslisb RO ben i §:methyl-2-thia-
1,3,8-triazaspiro[4.5]decane 2,2-dioxide;
(5R,7S)-1-(3-fluorophenyl)-8-(3-isopropoxybenzyl)-7-methyl-3-(pyridin-
2-ylmethyl)-2-thia-1,3,8-triazaspiro[4.5]decane 2,2-dioxide;
5-{[(5R,7S5)-1-(3-fluorophenyl)-3,7-dimethyl-2,2-dioxido-2-thia-1,3,8-
10  triazaspiro[4.5]dec-8-yllmethyl}-2'-methylbiphenyl-2-ol;
(5R,7S)-1-(3-fluorophenyl)-7-methyl-8-[3-(4-methylpyridin-3-yl)benzyl]-
2-thia-1,3,8-triazaspiro[4.5]decane 2,2-dioxide;
2-chloro-4-{[(5R,7 S)-1-(3-fluorophenyl)-7-methyl-2,2-dioxido-2-thia-
1,3,8-triazaspiro[4.5]dec-8-yllmethyl}phenol;
15 (5R,7S)-1-(3-fluorophenyl)-7-methyl-8-[(2'-methylbiphenyl-3-yl)methyl]-
2-thia-1,3,8-triazaspiro[4.5]decane 2,2-dioxide;
(5R,7S)-8-[(2'-chlorobiphenyl-3-yl)methyl]-1-(3-fluorophenyl)-7-methyl-
2-thia-1,3,8-triazaspiro[4.5]decane 2,2-dioxide;
2-ethoxy-4-{[(5R,7 S)-1-(3-fluorophenyl)-7-methyl-2,2-dioxido-2-thia-
20  1,3,8-triazaspiro[4.5]dec-8-yllmethyl}phenol;
(5R,7S5)-8-[(2-ethylbiphenyl-3-yl)methyl]-1-(3-fluorophenyl)-7-methyl-2-
thia-1,3,8-triazaspiro[4.5]decane 2,2-dioxide;
(5R,7S)-1-(3-fluorophenyl)-7-methyl-8-(3-{[(1R)-1-
methylpropylloxy}benzyl)-2-thia-1,3,8-triazaspiro[4.5]decane 2,2-dioxide;
25 4-{[(5R,75)-1-(3-fluorophenyl)-3,7-dimethyl-2,2-dioxido-2-thia-1,3,8-
triazaspiro[4.5]dec-8-ylmethyl}-2-isopropoxyphenol;
(5R,7S)-1-(3-fluorophenyl)-3,7-dimethyl-8-[(2'-methylbiphenyl-3-
yl)methyl]-2-thia-1,3,8-triazaspiro[4.5]decane 2,2-dioxide;
(5R,7S)-8-{[4-(cyclopropylmethyl)-1,3-thiazol-5-ylmethyl}-1-(3-
30 fluorophenyl)-3,7-dimethyl-2-thia-1,3,8-triazaspiro[4.5]decane 2,2-dioxide;



the follow ng structure: "“An-r The term

"cycloal kyl" refers to a carbocyclic substituent
W@DRiai1ss by renovi ng a hydrogen from a sat ur ap@H1B2009/051815

carbocyclic nol ecul e and having three to fourteen

carbon atons. In one enbodi nent, a cycl oal kyl

substituent has 15three to ten carbon atons. Exanpl es

of cycloal kyl include cycl opropyl, cyclobutyl,

cycl opentyl and cycl ohexyl . The term

"cycl oal kyl ene noiety" refers to a carbocyclic

substi tuent obtai ned by rennvinq two hydrogen atons

froma saturated carbocyclic nol'@cul e and having three

to fourteen carbon atons. In one enbodi ment, a

20cycl oal kyl ene substituent has three to ten carbon

at oms. Egﬁ#‘?b)eﬁ- Rl EILRELINS, grﬁ%éaﬂﬁlg- DmethylJ-3,7-

i ncldirdetylAthia-1,88elazaspivai- %d&a:aﬁagé’ddlmd@ C6' C10

0]
O R i A e S R A
gr omﬁlpor@@han}é)tﬂ)%idlm@éwﬂ -ihia-b3Bntidazaspiold Hldasanaf @ndiofide;
h I - | Kyl
he CVC 8‘?‘%2 AR ﬁ&b?%;%r}é"ﬁw 35#8|§1ggm%§§%£<rzg¥&h9?1,§y

grou
su bsblent@@ﬁt)'sﬁ yhaxglbenaylio?-thiaril 8,8 tilegaspinakini]decang|Ze dioxide;

S R S O

r i ngiroethg-2rthiarbiidelriazhspiroldrddgoanaliZdipxidgy may be

. | : .
SR okt Ol g
® siintpzel- 5vlhgethWthhaﬂy?pBérmaayplmﬁﬁﬁbieﬁ@efZ,BMIcalcteo 6
ring atops, ﬁ{geh%ﬁ) n@'fw@%p&lxaylf@&%b hyfzzgldgbg%gové-tma-

cyclopen ohex nat ve
ri ngss, &ﬁ’jﬁzbéplfQﬂ‘éé}ﬂie@-@@@mﬁﬁwl}b@b@WlﬁsOlb| cycl odecanyl

and decabifylos} §nﬂu<?}fb¥ll1e D% RRdiR 21 BoRRBY fia-

substi tuent cont n|n or three fused

ri nds3.8-fipzagpiya4. §lsﬂ§€18r}t|]!]‘@my|} epveolsi x to ei ght een
ﬁarbon aEqBro oé\? (FR 78X lﬂ@oro?l’ﬂ(ﬁmﬁ@@%dﬁﬁlﬁﬂl '2t2‘8|6{<|d89yth|a-

ave six to een ca on a e termary

r ef &3, M@awtq[‘t blsae-S-wWlmethyds2 prashyfichenaphotyl  and
ant hr acepy,orol b g[lgé g‘}ﬂ 8. Yihoroahérﬂlr? ﬁhﬁﬂflﬁ/l -2,2-dioxido-2-thia-

substituents su

ant Hrag-dazaspiraid. 519Jﬁ@'8f}{,ﬂ§@éf‘)’ﬂ} @@Wlm*@rb/h?'@bcycl ic
ring, sushygsoa. {I%gRG/rS)Q- GubRIpREY f’& 7 Sith b2, Qrdlc}xﬁjoaz thia-

4- 10 nmenber ed rocyclic rin ereln a’ grou

%@av|1rfg%&ﬁ?ﬁS@roﬂﬁéléecﬁrW]megryd}m@ ery2-dubst i t uent | S

bound t 06-?!"'5/@‘7@5"@1(3 QuGBpRaRIS 7 Hfﬁﬁetl%ﬂ-ﬂz SlbﬁHQ 2-tHhenN3 s-
such a fused aryl ‘group iIs substltute W th one nore
subdtiazegriral4$ dldepd- tiyf}-4risoeropawegridinenels, 20unl ess

ot herwi sg. c?&@ﬁénftyl ody(5ar %)ﬂa@t\‘lu%%ﬂﬂ@m‘rl% ‘?[Hn%ﬂ’qﬁi bioxido-2-

car bon of use used

car BoRy el BtRITOS HEL BN IBE b SBy o) 1 c 11 g may be
Apt i onal hx(ﬁ(@#'?% Hl(wlﬁgog;(émﬂ)tﬁr Qgr?éihyl @12 GBxiabkovthia- 10?;8-

C10 cycl oa aryl groups i nclude
acc diarapgra4 éh@ﬁﬂyl]m@é@ﬁ}r%ﬁpbwylphenol
tetrahydpd %gél&%@ﬁ& ?[(B’/# 7$‘ﬁlla?1§lﬂll§&9h6‘ﬁbr@/§ 3.1- @ﬁﬂe’ﬂhyla}d dibxido-2-

i ndenyl I sol nden ant racen

pherﬁ'ﬁﬁﬂkﬁ%‘ﬁjﬁzas%@f&éﬁﬁﬁrﬁmﬂé}%hﬁ}()m% knovvn as

“phenal epy 7 3) 1 @%er%n?ﬁ%'—(?) |sopropoxl/l’5brr°zgﬁ:’? -thé@}igices,
t he nunber of carbon atons in hyd

YubPyIMigehe-y(-2-tha-1. HeKipraspiiokeplfecaneo? Sb’ﬂXI@yl

cycl oal kenyl , aryI etc.) is indicated by the prefix
"CC " wherein x is the m ni num and y is the maxi mum
nunber 30of carbon atons in the substituent. Thus, for
exanple, "Cl-C6 alkyl" refers to an al kyl substituent
containing from1l to 6 carbon atons. |llustrating
further, 25



C3-C6 cycloal kyl refers to saturated cycl oal kyl

containing from3 to 6 carbon ring atons. I n
W@ 090/13G38¢ ances, the nunber of atons in a cyclPCI/IB2009/051815

substituent containing one or nore heteroatons (i.e.,

het eroaryl or heterocycloalkyl) is 5 indicated by the

prefix "X-Y nenbered”, wherein wherein x is the

m nimum and y is the maxi mum nunber of atons form ng

the cyclic noiety of the substituent. Thus, for

exanpl e, 5-8 nmenbered heterocycl oal kyl refers to a

het erocycl oal kyl containing from5 to 8 atons,

i ncl udi ng one or nore heteroator®, in the cycllc

noi ety of the heterocycl oal kyl . 10The term "hydr ogen”
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6-{[(6R,7S)-1-(3-fluorophenyl)-3,7-dimethyl-2,2-dioxido-2-thia-1,3,8-
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30 6-{[(6R,7S)-1-(3-fluorophenyl)-3,7-dimethyl-2,2-dioxido-2-thia-1,3,8-
triazaspiro[4.5]dec-8-yllmethyl}-2-(trifluoromethyl)pyridin-3-ol;



10The prefix "halo" indicates that the substituent to

which the prefix is attached is substituted with one
woer0as@s0 ndependent |y sel ect ed hal ogen subst i PCEI2809/051815

For exanple, haloal kyl refers to an alkyl that is

substituted wth at | east one hal ogen substituent.

Where nore than one hydrogen is replaced with

hal ogens, the hal ogens may be the identical or

different. Exanples of 15hal oal kyl si ncl ude
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havi ng such a fused heterocycl oal kyl group as a
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het er ocycl oal kyl group. Wen such a fused

het er ocycl oal kyl group is substituted with one or nore
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5 structure containing a total of 3 to 14 ring atonmns,
where at | east one of the ring atons is a heteroatom

WO poodnss3embodi nent, a het erocycl oal kyl ene subsPCT/IR2009/051815
has three to ten ring atons. Exanples of
het er ocycl oal kyl ene include the follow ng: SK/' S5S\N
, NN'A" 'sPr 10The term "heteroaryl" refers to an
aromatic ring structure containing from5 to 14 ring
atons in which at |east one of the ring atons is a
het eroatom (i.e., oxygen, nitrogen, or sulfur), wth
the remaining ring atons being i ndependently sel ected
fromthe group consisting of carbon, oxygen, nitrogen,
and sul fur. A heteroaryl may be a single ring or 2 or
3 fused rings. Exanples 15 of heteroaryl substituents
i ncl ude &- ed- i ng S ' S y'_
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1 3. cArbr X REUNiA) sp%ﬂtd&‘r(ﬁztpéu}’ﬂa et a@h¥l \perinatal hypoxia,
oxat hi ol anyl, pyranyl (including 1,2-pyranyl or
1, 4-pyranyl), dihydropyranyl, pyrldlnyl (al so known as
"azinyl"), pi peridinyl, 20 diazinyl (i ncluding
pyridazi nyl (also known as "1, 2-diazinyl"),
pyri mdinyl (also known as "1, 3-diazinyl" or
"pyrinjdy;") or pyra2|nyl (also known as _



i sobenzof uranyl , benzot hi enyl , i sobenzot hi enyl , benzot hi a
zol yl,
wheew20sd3s@di azol yl , benzi m dazol yl , benzot ri azol RECT/BE0E051815
azinyl, benzisoxazinyl, and tetrahydroi soquinolinyl.
Exanpl es of 3-fused-ring heteroaryls or
het erocycl oal kyl s i ncl ude
105, 6-di hydro-4Hi m dazo[ 4, 5, 1-i fi qui nol i ne,
4, 5-di hydr oi m dazo[ 4, 5, 1- hi ] i ndol e,
4,5, 6, 7-tetrahydroi m dazo[ 4, 5, 1-j k] [ 1] benzazepi ne, and
di benzof ur anyl . O her exangles of fused-ring
het eroaryl s or heterocycl oal kyl $°i ncl ude benzo-fused
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"isobenzazol y1" or "pseudoi soi ndol y1"), indol eninyl
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A substituent is "substitutable" if it conprises at
| east one carbon, sulfur, oxygen or nitrogen atomt hat
WO 20000838@ to one or nore hydrogen atons. ThusPCT/B2009/051815
exanpl e, hydrogen, hal ogen, and cyano do not fal
within 15this definition. If a substituent is
descri bed as being "substituted," a non-hydrogen
substituent is in the place of a hydrogen substituent
on a carbon, oxygen, sulfur or nitrogen of the
substituent. Thus, for exanple, a substituted al kyl
substituent is an al kyl substituent wherein at | east
one non-hydrogen 20 substituenf’is in the place of a
hydr ogen substituent on the al kyl substituent. To
illustrate, nonofluoroal kyl is alkyl substituted with
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sub$epRitientdisosdass cafispeiatedy with srbsophisats ﬁéd b@pﬁ'gr disorders,
opt ii@oMthi¥ add FuRlLEsd %rl@(sd?l%e d@’ea&@r guetuidr shsdm®fand
substituents, the group may include: (1)
uns Wisordars tasepeated byith tOLEH T S@ﬁ?’“(‘ﬁ}AUQ@'P‘#'UQ drsineors, epilepsy,
SUDLHhHES rﬁlg%ﬁn@rrﬁl Rfe ﬁH&ﬁchE%%r?Vnéo‘ﬂﬁné?ﬁ%' 9fidtance
substituents, and 3) substitutable substituents
t hattOla'ia@C%u%@ﬂqr‘Q@ é’thhSSﬂV‘(ﬂHeW'B”rdr@Mlé refm opiatese iGofAR| tobacco
SUb%‘rMu‘é%nt Slcotdl, BeRrhidd H\%Qt do%alﬁgs%%ljg’t%s asan*ae'hQEnotlcs
optional ly substituted w up to a 20 particular
nurrtﬁ’éVkaS)ﬁ'Snthdhfiﬂﬁlf‘ﬁ'g@nm§€|'ﬂ§?”tt aewestic P@Eﬁﬁ“@dﬁ@?l@@@htmm“'
may d*é?na?ri tcB&rﬁltl\(el)mﬂS‘é?FméHb%Béélt‘ﬁ %@hlz&dhrérﬁé §H>@§t5/' Leh&dlized
by up t parti cul ar nunbér of non-hydrogen
Yy b@f‘?"@t}’&%@d% sgsjalignxiedy dinerdahPRRGIAISRItRsepOSSfraumatic stress
SUb%‘iéo“d@ra@és‘ésQ% béﬂn@tﬁ@w@@sb%r SHESS bisyRets, d%‘r‘e§§]§r¥%anla
is less. Thus, for exanple, if a substituent
descri bed as a heteroaryl optionally substltuted Wi th
up to 3 25 non-hydrogen substituents, then any
heteroaryl with |l ess than 3 substitutabl e positions
woul d be optionally substituted by up to only as many
non- hydrogen substltuents _as the heteroaryl has

I L ) o, " " o



20a substituent am nocarbonyl nethyl, the nmethyl noiety
is attached to the remai nder of the nol ecul e, where

w0 b@9gsd3st i t uent may al so be be depicted as  PCHIB00WIS51815
noiety is attached to the remai nder of the nolecule,
where the substituent may al so be depicted as F 25If
substituents are described as being "independently
sel ected"” froma group, each substituent is selected
i ndependent of the other.Each 35 substituent
therefore may be identical to or different fromthe
ot her substituent(s). Isoners Wen an asymetric
center is present in a conpound?f formula I, 5
herei nafter referred to as the conpound of the
i nvention, the conpound may exist in the form of
opt iy n [ t
presgﬁi |nvene {gg“¢$2§§&é g%tP%%@ngQ%% ﬁﬁﬂﬁ' Mgcmar
| ncld@demgamcab@fnme ayexemess, tm"falmmnmrqawunaclstecﬁndf@mmc ®ain

. 0 f .
that oo S PlrEBabe S, SATRRANIE oy doS-FlrRl! pein
pr edandivei dygkinesianslermpispisles, diarmslepsy oattantion deficighyperactivity

i Nl a S Ny t t f
SonpishaH opfRe SIS, BB, Dok B BE508L In & mamml,
al k@nmprlgn@mmmstﬁnm@m eftpstivee emiognt sloaempoundyofafioirgela | or
Tau ' § [ i
{ au PR Boodia il oo el AT A0 AR d: B rable
str @@trl@r al iToensospapidon npetiaeHy efurther e comarigesl can  atypical

energ ﬁ&lfhl chtoﬁHés?éFE ﬁw‘b?t?or ml\ﬁ\?ﬁ)A r&@%b?}&@ﬁég%ﬂs)( Such

can occ s can pr ot

thutect»rmal sntiisychadiep inphigle, bt drernat liaited ¢ rairiasideng, ciogapine,
exa e 0 u

ol e@%n%aglgﬁt g%e?@g%i‘ lfé'tlaﬁ_ﬁe étﬁ‘p‘r\/\g&e Bal(g)%fldél% &lch &dvpA
ar orggdptorn@iteggnists tindledd duls atchapt dmiphdgp ernQrma@tzmapcﬁmddsuch
may cﬁESIFHeQ{etras%Drirﬂ}itgi{?)‘?"an iRBGId YRR 9 'r%@nﬁﬁ'tecdmo-rg'&ep zil and
various ratios o he tautoners |n sol J l1q 8

f or @Alagtageipendent on the vari ous substltuents on the

ol ecule as well as j &eﬁ@ﬂ&bQHMQ&# kysdal I'ization
techni que used to is lts 25The
conpounds of this i nvéABLEM mAD %wmnamﬂ in the form of

salts ¢ Tved T IMOT gdlll C Or Of gdlll C

aci ds. Ugéendln Agﬁwthe particul ar conpound, a salt of
t he compBGhd maptrbespheriartragseoe scheéoecal cooiraticor (inomas
the salt's phy %@§£ ﬁ{ rties, such as enhanced

phar maceuti cal Ity’in dlfferlnq t enperatures and

hum di { Bes, or aberlalEsﬂox;ajaHmnsbl ub| I | ty in vvat er or oil
30In S- i GRCES—8 6 et e
used as an aid 'Hxihe |solat|on purlflcatlon, and/or
r esol ut CDRODf th%u&mﬂp@umdmnoBG Where a salt is
i nt end Ad +tn he Nnati ant ( ac r\nnr\car*l

[ SASLELEA S R R~ \ A9 UpPpPoUoTT

to, for é@?&molebeggﬁﬂéaﬁg@ﬁﬁ®ﬂ1an in vitro context),

the sa[§ prefela@auplel S pharmaceutical Ty acceptable.
The t e ! ble salt" refers to

rm “pharmaceutically accepta
a sal t | fP&par ed DRENEYIHBIPRARYORE compound of formul a |

with anpafi 0 5| WiPiRomBindRe Of @ base whose cation, 1%
generally consildered suitable for human consunption
Pharnac@NFicalIﬁdﬁéb@9$aﬁﬁémﬁukts are part|cularly
usef ul dﬁ: pr UUUBbablgfof[déﬁbféFS[ frods—of —tte prescril

i nvent L on becalse o heir greater agueous solubility
rel ati veMS® t he Dpaetbyitsuforigwund. For use in nedi ci ne,
t he saég of—th i i j
non-t okrc

lettrospray [onization '(in“m spectrometry)




waecweps@Ebl e sal ts”

10 "pharmaceutically acceptable salts.” Salts
enconpassed within the term"pharmaceutically

conpounds of this invention which are generally
prepared by reacting the free base with a suitable
organic or inorganic acid. Suitable pharnmaceutically
acceptable acid addition salts of the 15 conpounds of
the present invention when possible include those
derived frominorgani c acids, such as hydrochloric,
hydr obrom ¢, hydrofl uori c, borlc fl uoroboric,
phosphori c, metaphosphoric, nitrP ?c car boni c,

sul fonic, and sulfuric acids, and organic acids such
as acetic, benzenesulfonlc benzoic C|tr|c

et hanesgifontc gtucontc,—gtycot—<;
isothioﬁ%@ |a(JP§M QOblonIC 20 maleic, malic,
nmet haneB@WAoni (Eﬂnﬁa&ﬁMBronethanesulfonic succinic

t ol uenesutHontt¢
Sui t abl & organl r@@‘és generally include, for exanple
al i phathc, cycleauinatic, aromatic, araliphatic,

het er or-\/h [ilfa) car haovwvl i e and <l fnnl c claccac nf

S-A— A~y

or gani HEECds. | E@w%ﬁoenémwl@s%?m%waﬁve or gani ¢
aci ds | pclude a@@ggh@(xggmhf@{Num@oacetate formate,

pr opi ohate sug¢clnate alvcolate gl uconate

di gl ucphaVs, | abtaaideChrrarigEaPhy arMass SPesdPmetry; ¢ r at e,
ascor barga O UCURRG FsopfBhyathEle T UMTEr are, pyruvare,

aspartate, glutamate, benzoate, anthranilic acid
mesyl at ERMSt ear &ow, Regqlitiopl Mees Jpasyrameity Helegiveansay or

phenyl aget.at e, te)
nethanagﬁ ona gﬁyﬂsﬁﬂnegﬁ ?Ena@&ﬁlbenzenesulfonate
30pant pkRMBat e, LtovudresslutibonMass 2-Sppdranstet h@testasdran

te,sulg@ﬁitate gﬁgh&mﬁé%hag%&ﬁgulfonate, al geni c

aci d, dro utvrlc Ci gal actarate, 37
gal act pmonat e, letmwtéspeatrgl) ma&ters(sbunw at e,

carrpho“aze—eam, IUI eyl upcllt allc ptrotrate;
dodecy i fate yco?]har?e i 8t(|n m%ﬁsysgg? é&@’éhat e,

hept anpite®@H he anmamel nlcotlnate

H £ 1 H dc
al I L;, allu LI I LI uUI UG.L;CLI L; abl Uo.

}e2

2- naphthal-enrestt cn“+“ oxalate—palroate—pectinate;
3-phenyvﬁ?op|or H%F%rate pi val ate, thiocyanate,
5t osyl af1e, and N@@g@g@ﬁ@hﬁnw Furt hernmore, where

the cohpounds—@f the invention ¢

arry an acidic npiety,
sui tab @N$harnaé@ﬁ??%%?gvﬂﬁégﬁﬁﬁﬁﬁpe salts thereof may

i ncl udepghkal T [ mektahbeSalifon, (inf NR)y SO Um or pot assi um
salts;|alkaline earth metal salts e g calciumaor

magnes @ﬂ1saIt<P0w%&l§ﬁﬁﬂ§mdeﬂkd with suitable

or gani T gands Qi € 0., guaternary anmomn o sat r's.
In ano %er enb gznent base salts are fornmed from
bases Whi ch for @ingtet-t oxi ¢ salts, including alum num
argi ni fig; bCIILaEI-HbIBF chote—drethytanie;

di ol am ne, alyc¢ine, lysine, neglunm ne, olan ne,
tronethﬁhine andnﬁumcmehbh&nMﬁmgamﬂﬂ)saIts may be mad

from se adar Y5 ucu. er1aty 15—amne
salts, E# h as TP@#E?%%ﬁ?ﬁgd di et hyl ani ne,
N, N “d Denzyl ef Mglremeidifarne, chl oroprocaine, choline

d| et ha al am Re. at h\ll Qnarll am Re nrnml ||m Re

( N- et hyll'gl ucartr Tﬁ'é‘)' yeéﬁBfOﬁ}%%%{?W@/ Basi ¢

ni t r ogEMVEIDNT al Q!ZEG%Qam%th?’ﬁ(Yﬁb%p%éBl@h@' zed W th
agents such asllower al kyv| Ci- halides (e g

net hyl | Vet hyl , |¥PBFE , and butyl chlorldes br oni des,
20 and[§odides Chgh@bggmﬁSU|rates (T e, dimethyl,
diethyl, dibutyl, and dianyl sulfates), long chain
hal i des (i.e., decyl, lauryl, nyristyl, and stearyl
chl ori des, brom des, and iodides), aryIaIkyI hal i des
(i.e., benzyl and phenethyl brom des), and ot hers.

In one enbodi nent, hem salts of acids and bases nay
al so be forned 25 for exanple hen1su|phate and

L __lL_ ......... M L o Y

1%

refer to non-toxic salts ofPETEB2009/051815



25 3H, and carbon-14, i.e., 14C, isotopes are

particularly preferred for their ease of preparation
w@pwoda3ect abi | ity. Further, substitution w thPEEEB20€7051815

i sotopes such as deuterium i.e., 2H can afford

certain therapeutic advantages resulting from greater

nmetabolic stability, for exanple increased in vivo

hal f-1ife or reduced dosage requirenments and, hence,

may be preferred in some 30circunstances. |Isotopically

| abel | ed conpounds of forrmula | of this invention and

prodrugs thereof can generally be prepared by carrying

out the 39 procedures disclosed®in the Schenes and/ or

in the Exanples and Preparations bel ow, by

substituting a readily avail able isotopically Iabelled

r eagent 0#, $0 i.call ll.e 20

[oagent FAE BuACLEOLABoRly 1iaheld et ERaERtan, squrated

t he hiydrpgarblylosulis§tugdiriei.sa sukstituant abtaimsufiomes fhgdiocemon by

{0 S : o -

companarp o FRdAT ARaATRCtoh He E by sHREn atoms: n one

sui teaioginenttfroni ane teetwedwensashboraafoims: innaraibércerthbodiment, from

GOMRAs! ! t%1 & tgt%mtsf) iP léﬁ{}thgr 'é%g&iaﬁeﬂi}dfrérﬂ &edﬁsgr carbon

effective tor e treatnment 1 ntended. Therapeutically

ef f @amsie addsies apptheheendengyoenidgrom coneedai fodd casban eaems.

the F&'é%!’e%zf sQéh %Jb%tifgjsms%?éluo(‘egﬂgt{?%l} P{Illlyﬂbt gle(ﬂ{é:ildd)’ngi nﬁaropyl

ascertal ned by one of ordinar art u

pr e@nd niseriopyhdowyli tinateding ppbudc irpbutyhnsdcitutylt and frst-butyl),
medi GihRak. 2 . onpounds of the invention
nay‘%2@25%f%?§t@?%haﬁﬁﬁFﬁ§? Oral adm ni stration may
onvol ve $haltdrowibagzy'sefarsin mety! wolinabauibtititecewih phenyl, ie.,
15gastroi ntestinal tract, O\ buccal or sublingua

adm ni stration may be_enp 8d by which the conpound
enters the bl ood strdam¥ire€tly fromthe nouth.

I n dploevingsisgeliient™ t he compounds of the invention
may al SoTRE tafTdycRbRyEdedid REE! carbdtyict fibshlueRdobtained by
stream into nuscle, or into an internal organ. ,

Sui t@PPENGradwdradsp Mear @ seluraied sRIRPEHCES F“é’!qc&i% Jchayde three

I Nt R@YEUHBSH » carsdh hfdhisad| bﬁéieNbo_dinﬁlérft,aﬁ’%?/blbélﬂ}ﬂaéubstituent has
intrathecal, intraventricular, intraurefhra

Pt tge efondAn cAFROPaaioRHs: dFxamnies A welopiy! didude cyclopropyl
SUbGYEIBRRAUSycIopehlyPRMEcyfreks for parenteral

adm ni stration include needle (including nicroneedlez

i nj ector Ehe eyl erdqadylans; @S_lea‘r srefgngl 1P rff (garhegyclic substituent
t ecRBtAHURS by | RnRRPE Vo ﬁ?@r@gérﬂ%ms tifn GPRBRWES @fbocyclic
the invention may al so be 5 administered topically

to SRS ANG havile dugs 9 frutrieps CaERompI- Brone embodiment, a

dor aRgeleaIRPEAe -subBtitadrt RS teidBOE BNt carbdie AGMPOBREGPRE of
the 1nvention can al so be adm ni stered intranasally or

by ioHtlaplkyierminclufe fisdob¥inGnbodi ment, the conpounds of
the invention nay be adm oirstered rectaly or
vagggally. I;gano Rer enboet , the genpounds of

i nv g 3 ,

eye or

conmpourds /and/ o P ing the coma
IS based gp.a varrgty of ol he type, vw
age, weight, sex 4ffl nedica e patient;

the severhd Yer@fcydIGale@nslsd ineRided BEbStAIENE bt are fused to a Ce-
adm nistration; and the activity of the particular 5

conpoufCBA §)@Pr ®haisO-1 frenedisirt Netegraramatiayingarperein a
4 dejrotp Pélﬁr@gﬂ@uéfﬁ&%%o%yc‘ldﬁyp?ﬁ%bdég 8nudbRUENtas buRd to a
0

to about 100 nq per kil ogramo y wei ght per day ,
ar e RO AN Pf e CYGRAYRBIAUP o f Wi e SEH0% BiSer dive'apiky group is
conditions. In one enbodi nent, the total daily dose of

a conpound of the invention (admnistered in single or

di vi ded doses) is typically fromabout 0.01 to about

10 100 ng/kg. In another enbodinment, total daily dose
of the conpound of the invention is fromabout 0.1 to

I e~ oy N T LT o I



Use in the Preparation of a Medi canent In
anot her enbodi nent, the invention conprises the use of
WO r@9/0486350 nor e conmpounds of the invention for B¢EIB2009/051815
preparati on of a medi canment for the treatnment of the
conditions recited herein. Pharmaceutical Conpositions
For the treatnent of the conditions referred to above,
t he conpound of the invention can be adm ni stered as
conpound per se. Alternatively, 10pharmaceutically
acceptabl e salts are suitable for nedical applications
because of their greater aqueous solubility relative
to the parent conpound. | #*anot her embodi nent,
the present invention conprises pharnaceuti cal
conposi tions. Such pharmaceutical conpositions
Con@ﬁbsctﬁut?d %Fﬁo gHE dororfnoFeEE Es' Otﬂe pJn%s ﬁp'iﬁao‘#e Vgubgltltaents
pharmaceut| cal |l y-accepta e car
can upkesa ofwinvide saethﬂeqi,; Ak ezmh ttmmﬁ to am:arh@ayatm of the cycloalkyl
t ; it-
n‘gg(gsllﬁ)t ?@nvﬂj (Qj & QP@QH@aH?iéﬁ %g{)’%ﬁw%?&?g%teaoar?matlc ring
f r omay. %wma%%wtm ghb hafogeheCatt ialkgl, Corfpogieisalkyd or
gomeyind of the invention may be coupled with suitable
pol yners as targetable drug carriers. O her
phar mac vozgpI@allkvlyna\cbe vesirgl® singnwlish typically sontadisdrom 3 to 6
pre t d [ n
$@g aioms. . Exal dé%'?mwé 2 GBp%pﬁ fbgaéﬁu%l {g‘gﬁpéﬁtﬁ and

yanyS|tabe ute

i n tCMéolﬂemym ohlteangsivalymc eutd ags composi fusesh t@@ﬁﬂpﬁre@uclm as
suc é"rgndd dose effective for the
treg)t Cl%e&t'a% | en ecécgme active conpounds and
®onposi t Tbmiermf"aryl exrtanpioean awyndie sabistitydnd centeiingrerle yng or
25r t |1 t Yy

m%&& gdtrrté{elegﬁfsgg rf?]rgé 'YI'(lje %?I &P%tﬁ?néAr%ama% hav? sg% eighteen
exarﬁiﬁrt@n q:wrésemsm ¢>ﬁmlﬂ|%dh%taé/| anbat@ené el hage ﬁmt@ fourteen
sof tca%ﬂsé{bﬁé Pﬁé h&m Ce?rg?lh%a} ref&Z NS5t u%ﬁt flpéheéss henyl
each cont al ni ng a re eterm ned anount 0
con@@ghtbylcﬁndtméhrpﬁ@%nir he¢ tRrenianbnalse imckides ﬁ@bstltuents such as

ﬂbmﬁnﬁaphﬁ aHH hth%&q tﬂblsér{a%éébnn%)@h‘-@ bé‘rb@cycllc ring,
er or granu orm anot er enpodi nen

or alsuawé I b @ruasCs Q@rbpcwggamg giutoha s10 ﬂmmt@k%’peférocachc
| OZ?H ewhlefélr?“écgroﬂg(j%‘alnpd?&ﬂsél d0 r@ﬁgrc{]ﬁea§%nﬁ%ﬂ@§nt is
of nmul Yy CO |ne one Or nore
adj @@aﬂd Y arsaemagiagaipor of the ardigreds Yvhgn sueht afused aryl group
contd %'ubﬁﬁiuté |ﬁﬁ§%né%3f‘él §+Bsgﬂxen{s tﬁ@%n%aéle nfre substltuents
capsu es, ets and dosa orns al so
PFay U@@%rth Wﬁqﬂﬁg agaeﬁa@h GpuRhyO @@ poegHe carbgnt af the
SeNtgdddC aRabidigs- The fu fuséd"' (I‘?‘P@%h%érb%gmg' BE™.10 Ou"n@lnbered

adm ni strati on may I'd dose form Li
dos AGEereRychis inG Mayrs OI%ttﬁPﬁﬁWi s¢bshuteshwith balggen. Cfmo% alkyl Cs-

exam| eyciBhRN NBceyt 'B@énhdesaﬁpgm QRJU%S %I{Jo%' 8&%rdingly phenyl,

sol ut'i ons, suspensi ons, syrups, and elixirs contalning

i nemepdinpigav éet&‘h’r‘ﬁfﬂﬁ‘laphthéléﬂyh fplgon&nae 3§ letralingg). einylenyl,
QUC%&%ﬁwmbﬁ*l Oé}ﬁhr%lzérﬂll %ﬁn&rﬂﬂﬂ%&/ISSer?z%hHMﬁﬂérﬁd (Fkhown
as wetting, fying,” suspending, flavoring (e.qg.,
sme@ﬁeﬁhfﬁ@jenybhar‘@ﬂll%’éwlum ng agents. I n anot her

embodi mept so%@eln%ﬁ&%ntthé MR O8F ERPBY i%5fs & a hydrocarbyl
parenteral dose form "Parenteral adm nistration’

i ncisybriiuent gire. exlartplkenyd tyeieakie 6v@Eoalkgryk tardngtc.) is indicated
| Nt RZVRD BSX FBLEST WRGRIN X BUAARFIMLANRAlY ¥ the maximum number
i ntramuscul ar |nJect|ons 15 intrasternal injections,
¥nd of ARRSN LMY K t@@tsabﬂitﬁu%t eparatPoprannle.eCi-Cotadpl’ |rgfers to
| Nj eGtAk) QuBHIMRAY SoRbinRlgERGh N0 éé%ﬁ@r?ﬁﬁin%r‘sl)luéfpaY|n$$uﬂher
formul at'ed according to the known art using suitab

di spersing or wetting agents, and/or suspendi ng

agents. In another enbodinent, the present invention
conprises a topi cal dose 20 form "Topical

adm ni stration" includes, for exanple, transdernal

adm ni st rat| on, such as VI a transder mal pat ches or

e o o s o S o, . o



10 solution in isotonic, pH adjusted, sterile saline.

O her formul ations suitable for ocular and aura
W@ewpn3@sr at i on i ncl ude oi ntnents, bi odegr adabP@r/(B20€9/051815

absor babl e gel sponges, collagen) and

non- bi odegradable (i.e., silicone) inplants, wafers,

| enses and particul ate or vesicular systenms, such as

ni osones or |iposones. A polyner such as

crossed-1linked polyacrylic acid, 15 polyvinylal cohol,

hyal uroni c acid, a cellulosic polyner, for exanple,

hydr oxypr opyl net hyl cel | ul ose, hydroxyet hyl cel | ul ose,

or methyl cellulose, or a heterdpol ysaccharide

pol ynmer, for exanple, gelan gum may be incorporated

together with a preservative, such as benzal koni um

chl r Y

- ontBopERA S Aok PR TMoRloH e ISR £t Barbon

adnwmgsmmeﬁlon by |nhalat|on the active conpounds of

the i nvept 's891earn§ta%8@§’e{n' e%linlﬁerd%'f'éltg%gdin' g Etl:‘ﬁcfafb@ituent

of a solution or sus roma punp sprayy

contcahta@ing heg or sn@"qm@éereaitoms (benmbeteroaryk nreh@tatdcenoalbyl) is

3 HUAHLBO NS BIAK ROPHRAMALPNHERR GrBiefP3 4L e fhinimum

contal ner or a ul1zer e use o a sul

pr oged| arg theFovapinm uwm inombep®f atems domeng dre cyalicameisti of the

admsbshicHh! Ofhua for lakBhisl, 16%s AFHrSd RERMABILRA T 2

of a dry powder {( e|t one, as a m xtur g

examgtesocycloalkyldcgntisingned fraint 5 ltac® oatemsorinchgding range@r more

onot st gy g 1 o Bosfi gl FotRBA ) +rom a ary

Yowder |ﬁh<a|terrm ohydarggem wéaresiol hydreagn fspbshituent, and may be

pre%%g gontainer, punp, spray, atom ser
30( pr Fera |y an atom ser using el ectrohydrodynam cs

to produ€ee defm ngydroxyt’) or dydnetylil refers, tow-Ohl. o'Wkt hesgd i
the JWs®irdtioR vﬂ{‘lﬁ' taﬁ@l‘n@r ﬁ’é 8 ltﬁ‘é‘t r%fﬁﬁ td?(?j yvLiiddidatés th&the

tetrafl uoroet hane or uor opr opane.
For pbsthsamadaiugenet st SnatinchyabisumpiiLisd Wi, one of more

R 0?125@2{/ Vs%b@lgﬁé‘nts f@EmSES%OSeaanﬁt éocﬁtgbno'fo WhICh a hydroxy

cycl rin. I'n anot di nme present

i nvEeHbstidwend srgitacked inclydeg foslexarople. Foshnismengigehd peenall
dose for *1"?1(5,:“fé/rr‘rp@ng'dFkt)x&lé‘li?ylf ‘Péf@?so{o arﬁ %ﬁkty?)&?a'mé Sub&ituted with at

supposi tory atter 1s a I onal suppositor
baséeashuong anydigsy alstlstitizent.ves Epfampl@é K edydwxyalkyl include

appr f d nodes
TRRieREny, huchogRH R T SRk By B R R A oy

%QI so be (Re&rmPleyaneadealae |r@farre@&rpesmtrilq)hmeaﬂs t@l. which also

i nvention may be gprepared by any of the well-known

techni ques of phal|jracy, such as effective formulation

and adninistratio@ procedures. The above

considerations infregard to effective formnul ati ons and

adm ni stratign Réigedures are well known in the art

andWﬁ%PQi I¢teded " standard textbooks. Formul ation

of drugsThe téts CasisRYI"| MearlsOIC(OYANRich alsbaW&y be Jdbpitted as:

E., 15 Remington's Pharmaceutical Sciences, Mack
Publ i shgng Co., Easton, Pennsylvania, 1975; Libernman
et al. M Eds., Pharnmaceutical Dosage Forns, Marce
Decker’, York, N Y., 1980; and Kibbe et al., Eds.,
Handbbok -0f. Phar maceuti cal Excipients (3rd Ed.),
Anerican I e t, i ation, Washi ngton, 1999.
20Co- adn1n|§?ra§%HW ﬁﬁemﬁgﬁgﬁ% conpounds of the
Bresent The &nin ‘@ikyanndeeleseth alalamnrm groupnwbengin ataleasirone
Wi t r agent s

var L B HoBRE it o BB nuple L AF oA CE B prom
of the present |nvent|on and ot her therapeutlc

agent (s) may be nmay be adm ni stered sinultaneously
(either 25 in the sane dosage formor in separate
dosage fornms) or sequentially. An exenplary
therapeutlc agent may be for exanpl e, a netabotroplc

. e — o, .



20The conpounds of the formula | may be prepared by

t he nmet hods described bel ow, together with synthetic
woreaobosissknown in the art of organi c chem stryPCDIB2009/051815

nodi fications and derivatisations that are famliar to

those of ordinary skill in the art. The starting

materials used herein are comercially avail able or

may be prepared by routine nethods known in the art

(such as 25 those nethods disclosed in standard

ref erence books such as the COVPENDI UM OF ORGANI C

SYNTHETI C METHODS, Vol . 1-VI (publlshed by

W ey-Interscience)). Preferred?fethods include, but

are not limted to, those described bel ow

During any of the follow ng synthetic sequences it may

be nsg PR’ f 39%9:419{ %ﬁﬁétﬁ@h‘tf |F18u<{i’é %ﬁﬁéa@g&?ﬁuhé' Shoh as

or reac I'Ve groups on an ncer
Thi sneiaviarb@oac(hx@veldledybm@mwéormmlacdﬁH@HsD)om&uch A@y also be
protecting groups, @rpch as those described in T. W
Greene Pr ot ctlve(Groups |n Organic Chem stry, John

Pr ot%é Feaon oﬁps in O@%‘ﬁl %¥ a'ggr;};,ucﬁoﬁ VWF%@“’VEWHO,

Songexek@flfied By theFornWla G eene and P. G M Wits,
Protective Groups in Oganic 5 Chemstry, John Wley &
Sons, 1999, which are hereby icorporatéd by
ref erence. Conmpounds of fsornm ha\l or their
pharMCHLib.i veatH yapalse peatebetesial’t s, carfH be pr epar ed
accordin h act |
bel ow. Uﬂ (—I;?ean %TO 8 qurs§8 Eﬁﬁe% he suagqfeh?%é(lﬁ d *n ),
thecﬁbheaésmdnemdéhuﬂmﬂﬁaﬁaﬂ@ﬁbﬁmmnmbs@Mndnmayaademcmdas
puri iC c 0
Ct ity 8 B BAe LB B - e Ao TROR S thegietogen
or diisatrigrirekilh lanother embd)dlmenﬂ thekt@logedes 81ﬂo«mj16by one
k' Il ed 1I'ﬁ'(i %)re%xarhglot hr?otlcatt% tha?rtﬁ Ogﬁbsﬁz Which the prefix is
superscrl and eUbscripts used rh e sc enes,
net lattdsheands sutastiplteas V\aiheomesed moe iodepanderthc selefted halogen
repry t ' ' .
t noy SR Po el e, ide M Rids 18 i kgl § sHBLRed i
i nt ahtadt ore ln@cmwbistityemor\/_ﬁ/b@pmetthart e B}gdmgdrsis replaced
sup C 0J},.S ri [
sohaBARisheche SRS bP e BeBRRR ST, Bami o
1§ynthlatealkylsngmk:hldecocr[b@ummybf dindomedieht  difluenotihlommethyl,

The¥j c%fo?oﬂ%?%@bgonﬁ ﬁ@l@ro%?hﬁwp% BIQ?Lo%ﬁP}(IjnveQIL%g%ethyl,
| I I lds‘wpairﬂethﬁ,e syh"tflbesmsatluﬂ var Raustriloorpethpkls  ofdiftuoeoethyl,

' h
CcopanspLgBab, D hin GRSl bg) AoREIBRIES fid héhpilropropy.
met hlbgtaiing ustheat’ Mjoalmwhe@‘ersamampalb%y tbat lseﬂubaﬂitoned vgth at

7, SRR Rt & Reh SRR AL 2O e
syntchiesorgetobxyeycl ileorembéthnkyde ddliuprometivaxy, depdiﬂuce"drrlevloxy
For Wﬂu%rc!m(ﬁﬂ‘@ly_?_ﬁg?g?mt %‘3§/n\’\el 53 kno’gﬁrfﬁﬁro%b?@ﬁ&lye)l ed

in the arting piperidinone s pr
f ol 120%R+trifluoetetioog. andl should be rehegrdzade dwti ib el SUbsmth@nt is

it r [ | & G e

2006 Y ER ST PREE JB che b Rl EAGSE ol hiisfuens
Ref enayi begideraiicgbmdirféer&nt (Snleschtberwissagialedh of an
appropr|§ﬁg(¥mp5ﬂ;¢&%§goptperld|none and an am ne

NH2-B wi th™ zi nc cyani in acetic acid provides
conpoundTie éefrmepxyserpmratq am ether substitient, sindHPRYChe depicted as
Redugtion of the nitrile group with Raney Nickel and a
hydr ogen source provides internediate 3. Formation of
the cyclic sul fam de can be acconpli shed by treatnent

of internediate 3 with an appropriate reagent such as

3- (i mdazol e-1-sul fonyl) - 1-net hyl - 3Hi m dazol - 1-i um
triflate (S. Beaudoin, J. Org Chem 2003, 68, 115-119)

| n acetonltrl l e or suI fam de i n 15pyri di ne or an

L T Y Y R A~ i



Scheme 2 O r, \\ HNS' NB R2 6A Na(OAc)3BH or O r,
HNS' ,,NBR2 6B A Z-X K2CO3 0 r, HN §( 49
WO pioensssl at es 4A and 4B are prepared in sim | BCT/M00051815

to that described in Schenme 1 where chiral separation
is conducted at a different step. Chiral conpounds
depicted by formula | are prepared in an anal ogous
manner to those described in Schenme 1. 5 Scheme 3

10; X =0, Br, I, 0502CF3 V, Y, W Q S=Nor C; M
= bond, 0 or N Schene 3 illustrates the

synt heS| s of cyclic sulfam de derl vatives depicted by
fornula | enpl oyi ng met hods wel ?"known to one skilled
in the art. Reductive amnation of 6 or 7 with an

al dehyde and sodium 10 triacetoxyborohydride or

al kyl atii ?@e b a‘ﬂ{oxz’ Yk t? oAl ék}?ﬂ%ﬁé@ & ahSo gglll r\ﬁm?h may

above) and base Such as pot assi u cesi um car bona
pr owisgew® reptesentediaat es 8 or 10 (where X = hal ogen or

triflat f

or & carbaniatsih e Mot ahf AEURRYED. TSR don
couphdlutg mﬁfvomemyﬂmbwwmd@yiw_ an aryl or

het er oar ¥§ bRy AN r%t%‘c‘s& a?@ﬁp?éflar%d et 1T (Qbsgf&%tc %b?eh'r?éb by

as Pd(OAc and as cesi um car bonat
DIVF.rempyieg raahyclr@gqn fraer & eaturateti anpastialy gaturaedoying structure

Buc%\ﬁﬁﬂaf#}ing a total of 3 to 14 ring atoms. At least one of the ring atoms is a
heteroatom (i.e., oxygen, nitrogen, or sulfur), with the remaining ring atoms
being independently selected from the group consisting of carbon, oxygen,

10  nitrogen, and sulfur. A heterocycloalkyl alternatively may comprise 2 or 3
rings fused together, wherein at least one such ring contains a heteroatom as
a ring atom (i.e., nitrogen, oxygen, or sulfur). In a group that has a
heterocycloalkyl substituent, the ring atom of the heterocycloalkyl substituent
that is bound to the group may be the at least one heteroatom, or it may be a

15 ring carbon atom, where the ring carbon atom may be in the same ring as the
at least one heteroatom or where the ring carbon atom may be in a different
ring from the at least one heteroatom. Similarly, if the heterocycloalkyl
substituent is in turn substituted with a group or substituent, the group or
substituent may be bound to the at least one heteroatom, or it may be bound

20 to aring carbon atom, where the ring carbon atom may be in the same ring as
the at least one heteroatom or where the ring carbon atom may be in a
different ring from the at least one heteroatom.

The term “heterocycloalkyl” also includes substituents that are fused to
a Ce-Cyo aromatic ring or to a 5-10-membered heteroaromatic ring, wherein a

25 group having such a fused heterocycloalkyl group as a substituent is bound to
a heteroatom of the heterocycloalkyl group or to a carbon atom of the
heterocycloalkyl group. When such a fused heterocycloalkyl group is
substituted with one or more substituents, the one or more substituents,
unless otherwise specified, are each bound to a heteroatom of the

30 heterocycloalkyl group or to a carbon atom of the heterocycloalkyl group. The

fused Ces-Cqp aromatic ring or 5-10-membered heteroaromatic ring may be



50 coupling is acconplished with an appropriate am ne,
pal | adi um (0) source such as Pd2(dba)3, a |igand such
W@200B113¢3R) and a base such as cesi um car bonat ePCTIB2009/051815
tol uene/ DVA. Al ternatively, conversion of 8 or 10 to
forman ether is acconplished by treatnment with an
appropriate al cohol, CuCl, NWP, a 5 base such as
cesi um carbonate, and 2, 2, 6,
6-tetranet hyl - hept ane- 3, 5-di one (TWHD). Conversion of
9 toformula | is acconplished by nethods anal ogous to
t hose descri bed above. Schenme 5 10Schenme 5 illustrates
the synthesis of cyclic sul fanid® derivatives depicted
by formula | enploying nethods well known to one
skilled in the art. Internediate 12 is prepared from

t t h

dosSPIBEHT  furd it GiThI0ne, GSCEIME ERgn Whoatn. crc:
t ol wéoymre¥d-des 51 internediate 13. Alternatively,

I nter ”EdTﬁ‘é ?erﬂ]‘uz"hgfé?ocg/glogﬁ?%ﬁé ?@%tt’orelfe% ok s?]é tm(ent obtained
treatment Wth an appropriate |6nard reagen%

f ol Ibyweaholipg dab dytpdenlayans fromealsritiialed anpartizllycsatuwhted3ing
%r %@ru& %Véo‘i’%?mﬁé’ﬁﬁ&%lﬁ& 3116 14&5’5r %%Q%r@re %Jhgaér%ﬁla'o‘fthe ring

e can be”acconpli she a manner

anala@g0$J!§ a ketgroptoos elndmgmmdnqﬁm/betewcwlwm@e substituent

SIS Bl o IR RI) s v

‘1 FPIB@NANR22. BF4- OEt 3 PG3. HCl, H20

VAV At s
on S . .
N % N 3
sy wnn A i
10 The term “heteroaryl” refers to an aromatic ring structure containing

from 5 to 14 ring atoms in which at least one of the ring atoms is a heteroatom
(i.e., oxygen, nitrogen, or sulfur), with the remaining ring atoms being
independently selected from the group consisting of carbon, oxygen, nitrogen,
and sulfur. A heteroaryl may be a single ring or 2 or 3 fused rings. Examples
15  of heteroaryl substituents include 6-membered ring substituents such as
pyridyl, pyrazyl, pyrimidinyl, and pyridazinyl; 5-membered ring substituents
such as triazolyl, imidazolyl, furanyl, thiophenyl, pyrazolyl, oxazolyl, isoxazolyl,
thiazolyl, 1,2,3-, 1,2,4-, 1,2,56-, or 1,3,4-oxadiazolyl and isothiazolyl;
6/5-membered fused ring substituents such as benzothiofuranyl,
20 isobenzothiofuranyl, benzisoxazolyl, benzoxazolyl, purinyl, and anthranilyl;
and 6/6-membered fused rings such as quinolinyl, isoquinolinyl, cinnolinyl,
quinazolinyl, and 1,4-benzoxazinyl. In a group that has a heteroaryl
substituent, the ring atom of the heteroaryl substituent that is bound to the
group may be the at least one heteroatom, or it may be a ring carbon atom,
25 where the ring carbon atom may be in the same ring as the at least one
heteroatom or where the ring carbon atom may be in a different ring from the

at least one heteroatom. Similarly, if the heteroaryl substituent is in turn



HZN-B 'R2 PG 2. TFA, water 1618 17 Schene 6

illustrates the synthesis of cyclic sulfam de
walerviraissves depicted by forrmula | enpl oyi ng ne€hoaeg09/051815

well known to one skilled in the art. 10 The starting

appropriately protected piperidinone 16 (PG =

Protecting Group) is prepared foll ow ng nethods

anal ogous to those descri bed above. Conversion of the

nitrile 17 to ester 18 is acconplished by treatnent

with acid followed by treatment with triethyl oxoni um

tetrafl uoroborate in phosphate buffer. Treatnent of 18

with an appropriate reagent suck®as Burgess reagent

52 19 provides cyclic sulfam de 20. Deprotection using

hydrogenation with an appropriate catal yst such as

pal |_afi scar ' c .

pel LRI DAl B UGS OTAALS, Ol BEISy Bdboune

tri 4eéhory lpasohyel hpigeoademabkitiradyi ben botin® 1o i ity FargorX atom,

uhetyhett, i, (165 | BRI ARNEnBy HDRSEANE Ao G %sPRL AASEAT one

or cesium carbonate provi des conmpounds of“formula T.

Al t edetencdtoml oy wheye tHecringuddrlen aenpay e doavifered ring fean the
Si [ t .} n , o
551 SRR GROEBIGpRE e CrRy hORI AR i3 UGB pyvidy N-owides

Tr e@nergneupsfcopRinia & pwidingpNroxisieirtiige ani ne provi des 23,
which is t gd C Wi;

ot hods Sxaiesud eh0EGTRboLeazRy; B, el dobyoi R e
Expdurangnt dhy@etiranyh  tPiradydrefuiaoys thigpdeaylat(alsa known as
1: (5 = T ( ; 1 i - 251 hia-

1 el e SRBBRENL rdnfo LITRRI BYROE fosbrdi
¢ S'pyfrolinyl, ; pyregidinglh émigiaaglyle risadmisiaz@lylniinidazelingle rimydazolidinyl,
(2S)+/4: ~4s 13- f n ' < 201 ;
ot Ry Bz R AT ddibyl: ptORRAE Kaba, Tetaztny, Shinions, oxahioiy
1 ( 3Bagplylwadsoxatgidet dlazalyl.c hisothiazebt. aptjezotnye pisotiiazolinyl,
t he yoll ASiLRY e IMiLLIiBH AdUEAS inidZBIvT, x5 8z ) (Foludi
£l a0 HEYE SER R PO HFAeR) SR g, Bpefiac B (Rotuaing
el utoxadipzqigt 1.5 ppxasliazevbyalsh&knpyvp|as mzedowt). (1.2 5gpxadiazolyl

7% 3 1), A, NVR: : : :
e gD 58"l hhl by SRty Py (ggons
J=13.43.41xafriazalyly Her 1H)2,3.p.@otriegdyl).J=18iogazah/l 5 Hincluding

A0 S (il | SBplaty o1 B oo
oxathiazolyl, oxathiolyl, oxathiolanyl, pyranyl (including 1,2-pyranyl or
1,4-pyranyl), dihydropyranyl, pyridinyl (also known as “azinyl”), piperidinyl,

20 diazinyl (including pyridazinyl (also known as “1,2-diazinyl”), pyrimidinyl (also
known as “1,3-diazinyl” or “pyrimidyl”), or pyrazinyl (also known as
“1,4-diazinyl”)), piperazinyl, triazinyl (including s-triazinyl (also known as
“1,3,5-triazinyl”), as-triazinyl (also known 1,2,4-triazinyl), and v-triazinyl (also
known as “1,2,3-triazinyl”)), oxazinyl (including 1,2,3-oxazinyl, 1,3,2-oxazinyl,

25 1,3,6-oxazinyl (also known as “pentoxazolyl”), 1,2,6-oxazinyl, or 1,4-oxazinyl),
isoxazinyl (including o-isoxazinyl or p-isoxazinyl), oxazolidinyl, isoxazolidinyl,
oxathiazinyl (including 1,2,5-oxathiazinyl or 1,2,6-oxathiazinyl), oxadiazinyl
(including 1,4,2-oxadiazinyl or 1,3,5,2-oxadiazinyl), morpholinyl, azepinyl,
oxepinyl, thiepinyl, and diazepinyl.

30 Examples of 2-fused-ring heteroaryls and heterocycloalkyls include,

indolizinyl, pyrindinyl, pyranopyrrolyl, 4H-quinolizinyl, purinyl, naphthyridinyl,



5 1H), 5.14 (d, half of AB quartet, J=12.3 Hz, 1H),
5.18 (d, half of AB quartet, J=12.3 Hz, 1H), 6.60-6.68
W@ 209354350 7. 21 (m 1H), 7.32-7.41 (m 5H). ThePCEIBINMBS181S
stereochem stry of the substituents in these products

was established by exam nati on of the NOESY NWR
spectra of the two diastereoners, in particular the
NCE correl ati ons between the nethyl group and ot her
10hydr ogens.

Benzyl (2S, 4R) - 4- (am nomet hyl ) - 4-[ (3-f 1 uor ophenyl ) am no
]-2- nethyl pi peridine-1-carboxyl ate F

Benzyl (2S, 4R) - 4- cyano- 4- [ (3-f 1 udf ophenyl ) ami no] - 2- net h
yl pi peridine-1- 15 carboxyl ate was converted to the
title product according to the general procedure for

th L. S - -A - o

1 adV ST heFS R s Db, o

f r omytidei4Btbl{p&)ing), and pteridinyl, indolyl, isoindolyl,” indoleninyl,
fl | t d

O feb L5 SRR BBl R oo

chr dearestpzimphy b@mfa@m bermothiopyeanyk Oberizaxaz@lyl, indoxazinyl,

Cove 98, 289 RRA P  FPhaBP e oeb-d el il

ppmisobenzgfdranyl=6. 5 biepzotBiehyl, 1. SGopdazotilienyd. 4, Bergzokpiazolyl,

1H) be% %ﬂlél%i oI;]'ISD 1 4%2%@(0%‘2&‘? J= 1?beﬁ;éoté%z ﬁld’ P(%'r'&g%(azinyl,

AB q@aﬂs@tazmyl:md mrahmﬁplsoqwgqmw hal f of AB quartet,

o T o

B. 08.§-dihydrepd H-gnidazoft, 4.0-iijaninagpg., 6 59thydrgimidayo[4,5,1-hilindole,

Benzy? 0 32eiyohiigeols o, tlbersaseping and dterpzolranyl, o
Other examples of fused-ring heteroaryls or heterocycloalkyls mclude
get @%ﬁi&gﬁ%ggi%&%é‘rﬁ@y%ha{" R0l mﬁE)Ig]k’l )sofidBET MEIR PERANN as
5- meishlosnzazolg 2 %enﬂéw(&@m‘ﬁob’l ‘B 2indolghipyli dealgopr &pewred as
CCO 3 I gkn
%ynt Qu?%mté@l%ﬁlsﬁﬁ}g I %Isé‘ MO&V} 5§6§%n§§yréazlo§ﬁl ?Tgbenzazmyl
2. 96ingiding auinelingh (s eowars (l}bsnm)nywa@r lispquingdiey] (also
?rzgrkgf&%vﬁe %é) aD_fehS z‘rrﬂ?b)ed SRR OuleREMY,  quinazolinyl,

am HOITEt
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ML) knBivh €8s O%ElimsRAlIYM issdnab@ranki, ! 5(9{2%% & (also known as

concentrated in vacuo to prOV|de the title Pro uct as
an obgnZethighegyl,” g'toipnankiiesnl. was “berpthiefutany! hdsebeseetpienyl

4 T haud karn'oTthatéson |§%zmh fﬁg@lg (M'é%)hlonaphthenyl or
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; 20I89b¢r39&1$<§waa¥|4) spasiiedlcapose) ez on. - bergimiaEzo
( Comasifazblyl, 55 mpd 1 A(lr%ﬁhldHF' gnhogr%%}vﬂoxazmyl,

(2S, 4R) - 44( 3-f | uor ophen am no
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mol ) 1 n di oxane heat ed
30 tetrahydrmsoqumolmyl carbazolyl xanthenyl and acridinyl.



5 at reflux for 66 hours. The reaction m xture was
cooled to roomtenperature and poured into aqueous HCl
W@ 2009456320 L), then extracted with ethyl acetBCEIR2809%051815
20 nmL), dried over sodiumsulfate and filtered. The
filtrate was concentrated under reduced pressure and
purified via silica gel chromatography (G adient: 0%
to 35% et hyl acetate in heptane) to provide 10 the
product as a white solid (440 ng, 39%. LCVS mz 434.4
(M+1). 1H NMR (400 MHz, CHLOROFORMd) 6 ppm 1.16 (d,
J=7.2 Hz, 3H), 1.58 (m 1H), 1.66-1.75 (m 2H), 2.02
(br d, J=12 Hz, 1H), 2.94 (m 1Hf, 3.60 (dd, J=11.86,
9.2 Hz, 1H), 3.72 (dd, J120 6.9 Hz, 1H), 4.08 (v br
s, 1H), 4.50 (v br s, 5.05 (d, haIfofAB

guzi\rzt gt 115-5}% Jrgrrrﬁbﬂé%%o%@ dsgj 91§|qu3/ s'{]@étg (ﬁés é? ld@rptyﬁ&yl and
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according t e general procedu or e synthesi s

of (E8clRpPund to an aromatic carbon of the heteroaryl group or to a heteroatom
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R, 75)-1-(3-fluorop hien di meth
tri é’?ﬁéﬁﬂ'@%@@%]h@éé@@éﬂl’ @ﬁﬂw&'ﬂam’le 42, QY@t@byé@DW@@lﬂ 5-
CONVshia r.a.ﬂePJoeﬁf&ﬁ.aﬁw% HBlidiky? GRRRLAbIURARE SN ErofRanyl,

t he nt he

fl uégtéméﬁ%l;nw ﬁ@fa’wqm@y&anvla dihgirgpyranya.z detrhyg[athispydganyl,

z%an% p?erlalng %br%ﬁolﬁrfoomhﬁ{ﬁﬁ@%holmo thloxanyl flperazmyl azetidinyl,

| 'uor opheny1) - hy1l t'ri azasp
|ro[02$e'@]1ﬂecém@et38¥| cﬁ@'ﬂ?@&'?ﬁ%ﬁ"éylz Qxemaaxh dédhierangk argxagepinyl,
1. Tjrbezebl'n | &nRE&SMAL 1V@§69@t¥'eﬁiy8%§ﬁnﬁn3ﬁ %\%W’(‘ﬂ . BA3Molinyl,
. Qquantitatlive 1TH NVR

(4omq%yl CEHORaRR R Py mdowOY 41 DX, ROl

41=j|t(1|gﬂyl J—t;lfﬂndpanyilo thyé%g?zanylll’l) d|h9dr3ﬁsl én‘wd drﬁy%f&anyl

?:P 12’)/@20@1”)6‘ '@'@ZHE”WlH)T“d%O%”X'm -mb'cyzl 3@]@63'@&1 3-
1 21 | f J

H) az§b|§§‘3clc([§1 (?@pt%rgllf ?g-? %gg@gua%ﬁ%lléﬁglggégﬁ%w 1rrl_‘r|§1e’j§zolyl
713722(m 2H), 7.27 (ddd, J=8.0, 1.9, 1.1 Hz, 1H),
7.40 (ddd, J=8.1, 58.1, 6.4 Hz, 1H).



Preparation2: (5R, 7S) - 1- ( 3- Fl uor opheny1) - 7- net hy1- 2-t hi
a-1,3,8- triazaspiro[4.5]decane 2,2-dioxide (P2) (:)'?
WO 2008MB6350 PCT/IB2009/051815
Benzyl (5R, 7S) - 1- (3-f |l uorophenyl)-7-nethyl -2-thia-1, 3,8

- 10tri azaspiro[ 4. 5] decane- 8- car boxyl ate 2, 2-di oxi de
(Conpound 1) was converted to P2 according to the
general procedure for the synthesis of (7 Sy

1- (3-fluorophenyl)-7-nmethyl-2-thia-1,3,8-triazaspiro[4
. 5] decane?2, 2- di oxi de

fronbenzyl (7S)-1-(3-fluorophenyl)-7-nethyl-2-thia-1, 3,
8- triazaspiro[4.5]decane-8-carBoxyl ate 2, 2-di oxide in
Exanple 1. The title 15 product was obtained as a
colorless oil (1.055 g, 99% . LCVM5 nmfz 299.37 (M+l).

L e e N e el

J=14higzol2 axpzalyly ispthiazelyl, Ryriotd, updligyly istduinofiny6 indolyl,

{aagen 3T a5l Bongb (150G Thidihyl forffeainy,

quarp[yedazmyi;lt[laglnylz |so]_rH)onI3pt§rid|(1¢I Rohy] foxaediazZxlyl, thiadiazolyl,

3o -bi e e, o ol

0.8 qH'm,azq_I'}qu_, ql’);iwahram oaphthyridinyl, and furopyridinyl. The foregoing

3: ( ) ad- 0 0 )c- Yr N-
o YR e gl HACRR ey o ehARP IR PG ARy
( SRaktgyhed- Wizere|syoh dpheasipls. - Fohwestande, 2 gioup-derigediromiysrole
aspi ve t
e I
Wy ntdedwddsfrgrh imBlagolg ngy- he intigazal-dot (N attached) or imidazol-2-yl (C-
ophgm%&%ﬁg-(s-isopropoxybenzyl)-7 -nmet hyl-2- 5
thia-1,3,8 triazaspiro[4.5]decane 2,2-di oxide (1a)
from (7s§\ gubsBtuentutsr sphetitytabple” if it comprises at least one carbon,
g 05 ydd @r |t|% én teftbrﬁztﬂﬁﬂ s Bbtien Q)e&?é‘%r more h;idrogen
I oxide'in . Puritication by silica
chr @m%ng apﬁny( @(%plénlﬁydrmm babye Ve Gwno do not fa" within
iC ne) prow ded P3 as a solid (230 ny, 48%.
ﬁ’ W"ﬁ?%ldg’al éy 1H NVR (400 MHz, CHLOROFORMd) 6
ppm 1. 01lf (&l substigient H&descmped 135 beigg §mtutelizla Bn-iiydrogen
% (1) efhgstltgé'rl)t is In % Igl:e JOH)a )éjé%?en( gﬂlbs“dlant E.'m gagcegrggm 1, OXygen,
1H) su@ur4@ rqltgggpn gf ilg beslguqnt 3Tr5|sHior @qq)‘npl@ agut(s;ﬁuted alkyl
1|'Dls§u§st&§an(t dl|’§|) Aﬁlglkg %t')@tltue%t 4\;§hé)fe§3 a( rﬂaas% H))ne 3hc§14h%[o¢ogen
qq; sggpgtltuepth_mﬁhgg)la(qeh ofzﬁ_pydrqgeg,vsqultugp{) on V1e5gjkyj sgistituent.

( m T%Fhustr%%ph%?\%ﬂ@érbémyl is aIkyI substltuted Wlth 3 quoro substituent, and
5R uor o thia-1,3,8

- trdl'f&'@%;ﬂiyfdﬁ alks ﬂéﬁﬁh’ée(gwﬂh dWQxﬂLtS?éO @Pﬁ?t'tue”(ts) It sheyild be
HN- $acobhBel ithdiSs ﬁ%@%%grevﬁén BhERAb&HLIIN éh TRABSHtuent, each
simlar to that enploye

( 5R"pyhydrogso f substitypife ma:z) ber igentingl1 o different 1(uglegs tqtherwise
z'gsplsga%(ﬁ 5] decane?2, 2- 20di oxi de (P2), except t hat

, 5-di fl'uoroaniline was used in place o

fI uor oanlf| @ rebpifbemt] @aﬂe%ﬂﬂb%sa%gemge@pbma"v.%Jb§tlt|tlte@la the
gel sGBEtRER; %y%th@ﬁﬁwo?%bstlt]d%& %r @%N&Qu"l’e& Nif g car%)on of

di chl or onet hane) provid
318.20sYbRtitypnt ig IquF?e(j@@d)eI\ﬂQZODt@Plﬁlmb@’@#e@)W'@‘ @Rﬁﬁ)'lme']? of
gd69a~]r(rsgdcg s'd?st%%é’r')ts éne?’ér (TQ)% O\atﬁéh%roé&éomhe ngpoon (to the
PH) ex@nsmqrﬁqarqﬁpy) @ag4se(gq{atqu|)andg)rgggqtaqdbe Jgggcqgi with an

‘11 H)4 ﬂ%p‘eédrgntly%e%%te@d@ptllaﬁélfs%fstltﬁgntqU@%trﬁttr@geﬁ—éfza dutdituent is



S5quartet, J=12.1 Hz, 1H), 6.93 (tt, J=8.7, 2.3 Hz,

1H), 6.99-7.05 (m 2H). Exanples 0 '',0 HN--S,/ , N
WO 200B433p0 e 1: PCT/IB2009/051815

(5R 7S) - 1- ( 3- Fl uor ophenyl ) - 8- (3-i sopr opoxybenzyl)-7-nme

thyl 2-thia-1, 3,8-triazaspiro[ 4. 5] decane 2, 2-di oxi de

(1la) NF \\ 10

Benzyl (2S) - 4- cyano- 4-[ (3-fl uorophenyl )am no] - 2- net hyl

pi peridine-1- carboxylate To a solution of benzyl

(2S) - 2- net hyl - 4- oxopi peri di ne- 1- car boxyl ate (see C

Coburn etal., PCT nt. App!. 2007, WD 2007011810; 20.0

g, 80.9 mmol) in 15 acetic acid %162 n.) was added

3-fluoroaniline (18.0 g, 162 mmol) and zi nc cyani de

(23.7 g, 202 mmol ). The reaction was allowed to stir

over L gitkqals A LEARRAG Ui Ehewieastd 8P was 60al A o

guenc Ium hy roxide un
m xtsubstitygds, bersi or M of dec hydngewss off ithe aitengen o(to the extent

it
Exct YAE e LY S s <500 YRR RS2y il Stfonal
sodisubstiugnt.aage %ﬁmpimme@b&tlmnémaybheienm@# asatNRES” wherein
f h
ﬁu[ :R]; agmg #Sfoﬁgt@ESh@Qh@%brf%gﬁ %ﬁ?%@%‘éth&f? ({% %Shetéj Shay
BenZgm 2 8ptedoqyalin mﬁhhwe)erqcypuczamfg vonegp fiemyR’ mthdpgtﬂher
T t] ,

pensy SR ARk GEOARING) STSRRALAATEE panply or iy
met isgtusitpdr indingeembagimerdxipedteterogyclic gng 2enwsteneb to i7ratoms.
NH3

Ni clyﬁeljegll%wgrwa%ﬁé& rﬂg@'?rthé“}%&é?%%ﬁ)ﬂ &\@%hgebqj%%dcﬁ? @ﬁ%\%group
0y drcogeistinge af (pwolwsu Iynlde@plyuzomaquyll triazelsll, desazafd| ispwazolyl,

con A Z%mpl purified by silica gel
ch t%%rgq}]a provide the title corrpound (8 0g

72% NsThiﬁzspngcajlopmsg); thg germs “substituent,” “radical,” and "‘group”
BenzybGAsh y3 fl uor ophenyl)-7-nmet hyl-2-thia-1, 3, 8-

trlazasplro 4 5] decane- 8- car boxyl ate 2, 2- di oxi de To a
sol ut i onlf@ group of substituents are collectively described as being optionally

1?5 ('sUbQH&%B %y%né%‘rﬁﬂ)ﬂé(ba ﬁst@%[é%éﬁ@éﬂlé Eﬂéj&égb ni'ai/ iHlde: (1)

Beaudol n. J- 5-119)
(1 Ampsgpstitptaple ngrisy ltUBﬂtSJS(th%tbéWUtablel éupstltw)ts whet are not

add%ﬁb& lﬂébﬂb (tﬁps)opf}o lﬂs\"a)ndg)l (43 substltutable Fubstltuents

uorop enyl’yam no |per| ne- 1- car boxy

( 1. Ghgj ares@stiviagd hy ene qd@@r@m‘f thei epdionadl sprbstitegnds.t he
reacti onrwaghefitlieAt§d 4QMFHBY QE'beff\g qur | fnﬁ/ &ﬁ&&gmh up to a

The reaction was concentrated cation

i | inedicylar Qﬂmfog@rabwomwa%@qnﬁfe that |8éb$ittiméun@v be
(75QtA&h (1‘?%@ sub@@ufgd,z 04632‘)l stbétiidd by up to that particular number of

non-hydrogen substituents or by up to the maximum number of substitutable
positions on the substituent, whichever is less. Thus, for example, if a
substituent is described as a heteroaryl optionally substituted with up to 3
25 non-hydrogen substituents, then any heteroaryl with less than 3 substitutable
positions would be optionally substituted by up to only as many non-hydrogen
substituents as the heteroaryl has substitutable positions. To illustrate,
tetrazolyl (which has only one substitutable position) would be optionally
substituted with up to one non-hydrogen substituent. To illustrate further, if an
30 amino nitrogen is described as being optionally substituted with up to 2 non-

hydrogen substituents, then the nitrogen will be optionally substituted with up



61 N" H
(7S)-1-(3-Fluorophenyl)-7-nmethyl-2-thia-1,3,8-triazasp
W0 e@p43Bidecane 2, 2- dioxide To a solution of PENEB09/051815

(7S)-1-(3-fluorophenyl)-7-methyl-2-thia-1,3,8- 5
triazaspirof 4.5] decane-8-carboxyl ate 2, 2-di oxi de (90
nmg, 0.2 mml) in MeOH (2 nlL) was added pal |l adi um
hydroxide (15 ng, 0.1 nmol). The m xture was

hydr ogenated at 50 psi overnight. The reaction was
filtered and concentrated to afford the title conpound
(60 nmg, 96% . Ms niz 300.1 (I\/”rl-l)az1 9,,0 Hft"" 8,r 4
" la

10(5R, 7S) - 1- ( 3- Fl uor ophenyl ) - 8- ( 3-i sopr opoxybenzyl) - 7-
nethyl 2 thia 1,3,8- triazaspiro[4.5]decane

2, 2N kbl spsyiyents I e i ivagen s o gy irogen.
, 3, 8vhereas the amino mtrogen will be optionally substituted with up to only 1
I
f;g%ﬁg éﬁ;é %ﬁﬁe%?ﬁ%tezarﬁlh@ﬁg%;(aﬁ@{? Qco%HE'R/ AR
d| chl or oétﬂﬁafn@at(@hed e mﬂ-nl(ﬁeta@dbﬁtltwﬂt‘étonb/ zmpiligs {aLthe first
(%lgtxpmw hlust?ﬁ?oﬁlgg&% Ul Io%lltp%gta n3 t&@ thoidlies: alkyl

r om erature h an d wt
tri @odtaylpalsylohhrdsi d& (@ spraty 00 G- Gsrﬁik»lcyah)alkslt meare&jthat the

overjy gmmetgl’bﬁa tﬁ@%%\c?@lo %%@J?ﬁ{ﬁgm‘%t P %Hr%%l‘l oms; the

sodlu bi car bonat e, extrac nmet hyl ene ch ,
dri éd- anrereﬂs@@ﬁajmntsi@sqirmeethe areloadon craiety atledllustrate further the

Pur '5pf6)§< h%” oﬁyha%énkc%ﬁalﬂﬁ' méﬁ@ét@gﬂiﬁé%?&@’mé ZrlQo ﬁ%ty of the

20- acet at exane gradi en rovi de
1 r gadkogyaj@fhtsu()gltweqt@s substgutest with one or more halogen substituents.

{ iyl B° Taiogn SUUSHARATRY 0P pbcli HARE BRLHGRE U o s Feon
(1bwoumbwms@mw %Izalkmh@R@lkm'\*M 8)ine heisaen. substiction may
6 o%gur'% bcﬁﬁhe]allép n{oggy and ﬁ‘rfoa]rko@ n%ltWthe s@%tﬁ]@nt \;voﬁla be

1 7'ﬂe§¢ﬁ eg}q)s}_%alge_vlkowhglgalwh 2H) 2. 24 - 2 36 (m 1H)

% 77“(_; dWh‘(l,-n ]azsu%%tltuérzﬁg c%rﬁfﬂé'ed"gf %H)Ie %o?ezlggdunle]ssjtﬁg%lse
4. 45nd1094ed56|t (lsntheluq)terztlogﬂo“the Jioal mpquz to 13gyvep ag1the point of
6 8%tt§&1m§4’f|)to ﬁreorg mZier?thﬁmno@'cgu (j)r‘égarﬁgﬂdm a]S'U?bs@l%ent A-

e second el uent
(14 Ban’g10|ej_\66,‘()|s @ftached to the remalnder of the molecule. In a substltuent

( 5R’A)7/§)C -b; ﬁ% efty BAE %BQ&@G% s kednd §dﬁ‘? o W%Bl%eml)srharl

-triazasp |r04%r ecane 2, 2-dioxid
Plar sqmtlmmt (aamooqeﬂzonymmmﬁ@?mqﬂbyl gneiphn 6. ettaghgd to the
j =6. réﬁalﬁaer gfﬁpue %o%?:uﬁadwhéreﬂhg%ubgt!tuﬁf%la]y aEfQ) gézjge de8|cted as
(n1 ZFD 165%\22 2. 30 (m 1H 2.47 - 2. 56 (n1 1H) 2.67
-2.75 (m AH ¥ 26 (d, J=13.69 Hz, 1FD 3.44 - 3.56 (m

oH) BN59 \d, J=13.69 Hz, 1H) 4.44 - 4.55 (m 1H) 4.85
t, J=7.67N, 1H) 6.74 (d
i 707 9 1g (o laip syidhy “?f(-ﬁ”e jerigsatigry. the

448 caridoilinoiely s Mit&éhed, to tHe remainder of the molecule, where the
15Exanpl e2: (5R, 7S) - 1- ( 3- Fluorophenyl) 8- 83 i sopr opoxyb

enzyl)-3, 7-
4.\5] ecane

di net hyl - 2-thi a-1, 3, 8- trlazag'

2, 2-di oxi de A solution of @fs
propexybenzyl)-7-nme

] decane 2, 2-di oxi de

(5R, 7S 3-fl h
t hylsuég’““ﬂ‘?'ﬂ(t or oﬁp?gpé%%%ﬁ rof 4.

z(slf a?\la(H ZOg@bst@u&ﬂéar@mS)cnbéu BMbewgSindgsrdehty selSdtod’ rfyom a
0

The Sralie: 0 WHESLEE! g ShieoBe YopbeidRahds Meerinet nyfach
iodide (8.7 ng, 0.061 nmml) in DW (0.2 nlL) was added.
The reaction was allowed to gradually warmto room
tenperature and stirred overnight. The reaction was
diluted with water and extracted with ethyl acetate (3

X 10 nL) The conblned organlcs ver e drled

o T e 1




63 1.64 (dd, J=13.69, 4.98 Hz, 1H) 1.89 - 1.96 (m 2H)
2.04 (dd, J=13.48, 4.77 Hz, 1H 2.28 -2.37 (m 1H)
WQ2009/1363568 (m 1H) 2.75 -2.80 (m 1H) 2.82 (SPCBH)2009/051815
3.26 (d, J=9.13 Hz, 1H) 3.31 (d, J=13.69 Hz, 1H) 3.44
(d, J=9.13 Hz, 1H) 3.56 (d, J=13.27 Hz, 1H) 4.44 -
4.54 (m 1H) 6.73 (d, J=2.07 Hz, 1H) 6.75 (s, 5 2H)
7.09 - 7.21 (m 4H) 7.34 - 7.43 (m 1H); M5 nlz 462.3
(Mrl). Example 3: (5
R, 7S) - 1- (3-fl uorophenyl) - 8- ( 3-i sopr opoxybenzyl)-7-net h
yl 3-(pyridin-2-ylnethyl)-2-thia-1,3,8-triazaspiro[4.5]
decane 2,2-dioxide (3) <c¢''' .@H:+S P2
(5R 7S)-1- (3-Fl uor ophenyl) - 8- (3 I sopr opoxybenzyl)-7-nme
thyI 2-thia-1 ,3,8- 10 triazaspiro[4.5] decane

2 2SR HTRRLI2 0o SRS BEQRREXAERL id

ng, stbgiduentes).) in DVF (0.5 nL) was added drop-wi se

over 5 mn to a mxture of ) - 1- (3-

fl uorophenyl)-7-net hyl -2-t h(S%ﬁ' f ,8-triazaspiro[4.5]de
cane 2, 2WieoxardasymRetrit ceBte? IWFGS_’BHDIH amwimpoand of deinuia |,
ar kﬂ%F@rﬁeﬁte@ §§fgrr5@ fo gs 91% m&unh Mln(/é%tﬁh) thea(fbgné)tonﬁd may
resutln suspensi on was stlrre over ni t

t em%rsaumﬂ@ fomheofrcmlcah ispmensxienamtionzass Hna@nehelnuhceidnent the
W t F £ h e :
« 5§ aEy iRl ebrBRSSXARRRRAS Hnlt BRI, REEHAD Srabdmic
ovemixtytisunf e feammpounils tadr ednulant cline@eptheatesepddiment, for
vac L

chr Sampa s FopRad ok LoyphEflogngl ghl;dsintle center, e
B clregephitveaiig) cerppiresdiakierchmepie derotst (idividualtliastereomers

sol i - !’19%&' z

W’aqm%ﬁégfﬁogcpp 15836\/\/?1%? aéc hd fﬂ'\%érwygl(c%ggms
J=6.an akenylerpup ar r@snie(yogewetliﬂ)sompr%@ay lBrise, 1H),
1.96-2.09 (br m 2H), 2. 2.55 (br s, 1H),
2.73 (m_1H), 3.28 (br a%%ﬁ&%”clr@rmsm, 50 (dd, hal f
of 25 ABXh&presenhinealion gomprisgsithe taufgmerg, f§'6n9( @fd.:on‘rp@pnds of
of %uﬁ‘e}’ﬂ e&ﬁheré_gt?ucquraﬁlséme@'arlézrnte"'wnv}_&rb@z %bé (g/v energy
J=13 Hz, 1H) (septe

dd, bgafrgar gaumnermmsomgnsm (Gawtqm(aﬂqm 3|q)an arean T',hlslgarq rigke the
4H) for ?U?F ;grmonlif%utom?rlgrﬁann%mﬂounds of f rmula %or]talnln?pfor

-(3-F uorophen i sopr opoxybenzyl
yri d¢ixample, an imino, keto, or oxime group, or so-called valence tautomerism in

Syl BhR¥lings? V\thEha cgml%m ah' b%?a%@' Hégﬁy ShORAGRS that a single
2, 2-dioxide (3) Brononet h pyridi'ne hydrobrom de

?(040 comwgund)wmssaxmbﬁlryorml@araqmwpp@fasqm@ﬂsm eThsf vqrpus ratios
R, 7%} tllie(l%ufolrﬁé% QRhemy! dnd I|(4§|d' ﬁ)‘PrW %pﬁéygﬁf%y% ?hem@érlﬂbus
yl - 2- -triazaspiro[ 4. 5] decane 2, 2-di oxi d

( Oor‘wbﬂﬁlépnis 0'291€3mﬁ‘§CU|@ agas) asrthe Paﬁlﬁ@!ab@%tawat'on teChnlque
car RRBgtLisbIAE3 BmpQingl6 mmol) in DMF (1.5 nil), and

the 10 resulting suspen5|on was stirred overni ght at
room tenperature. The reacti % xture was then

A | uted whi BonBbaIIABARX ARG mily B BLEY In BELTHREOA Saits
x 20 nlL). The conbined organic extracts were dried
overdegygf] Jmnsun@raa@c i [ofganicd agifg- c HRPendipat e the particular
vac lt':@rntpeurﬁ’d %Véaqiteof%é @&h;gd{ﬁld MY 6 R tRIsbLE H@éjtcpyne or more

silica gel chromatography (G adient 0%to 5% M

di clof Sreovatiésnphvsical rrReeriies: | sich §s snbanked MCIR: S AT
a V“E’J'(lffe‘?né%mgeré%?eé'@nd ﬁ@ﬂ@ditleé% %%ra@%gs&uﬂllwm wateFor oil.

%Obr Iy someensp;gnceg;_sa salf o{;g qompoggp.g alsp raay pﬁqusgqi.ﬁas an ald in the
( 93502}_?)%9 &Jﬂflcgtﬁfpn a@d/&%e@é?ihhérf&fth@célﬁp&dﬂd 1H?] 9267Z|z
1H), 349356(m2H) 436(d Jl49Hz 1H),
4.47-4.54 (m 2H), 6.72-6.75 (m 3H), 7. 13- 20 7.24

(m 4H), 7.28 (m 1H, assuned, partially obscured by

sol vent peak), 7.40 (m 1H), 7.56 (br d, J=7 Hz, 1H),
7.75 (ddd, J=7.7, 7.7, 1.8 Hz, 1H), 8.60 (m 1H).




The structures of additional Exanples are shown in

Tables 1, 2 and 3. Tables 1-3 give physical data and
wWee@pas@st ve i nformation for these additional BEXEM51815

and Table 4 contains relevant biological data for al

Exanpl es. Data was obtained either on the conpound as

a free base or on a 25pharmaceutically acceptable salt

of the compound. Met hods 66 Met hod A: Preparation of

8-substituted (5R 7S)-1-(3-fluorophenyl)-7-

nmet hyl -2-thia-1, 3,8-triazaspi ro[ 4. 5] decane 2, 2-di oxi de

anal ogues by reductive amnation R2 0 n R2, 0,, , 00

NS NS RIjH,' / ,,, Rij 36

5Toasol utionof (5R, 7S) - 1- (3-fl uor ophenyl)-7-nmethyl -2-th

ia-1,3,8- triazaspiro[4.5]decane 2, 2-di oxi de,

opt i onal ! -

equi val ent eﬁé;g}ta{tﬁégnz%ﬁ% gp}?rbgt %dr{ahﬁ%{etrédé[eb %%’-aﬂe”t (8s opposed

equite.afoe rexginpien bginghLegdét laanie Yigermontext)y te $alt ipneferably is

subsf, ti (w [ "

;eadly niey P SKEEIEGE, Bkt CehSRUAE Sloplify sal

h, téfers tomas@tsdremteld t&occsnidmlumatmnmo@nd)ojf!fmmlwkjwuﬂden acid

er.ni T

(2. SHSLRR B} AO UL RNE 01 i) D50 18085 KO o
ext haowed consumptien.hy [Pbaenadelutied|ideacaehtablsosbitheade particularly
org r [ e ' : : il Ler ;
and oo, 28 pRof 6 o BN ROUABE LR bocA kot
si | igreatefe RaudnusnelWlita pkiative flotthe pasenli eendpelndehyde Uss in
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30 pantothenate, toluenesulfonate, 2-hydroxyethanesulfonate, sulfanilate,

cyclohexylaminosulfonate, algenic acid, B-hydroxybutyric acid, galactarate,



R2 Or, ?2 ..... . ?2 ..., NS /4 RL-X4 N.,4, H
(5R, 7S)-1-Aryl -7-nmethyl -2-thia-1, 3,8-triazaspiro[4.5]d
weewne32e di oxi de, 15 preferably substituted aRCT/B2009/051815
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(1-2 equivalents) are conbined in DVF (generally 0.1M
in substrate) and treated with cesium carbonate (1.5-3
equi val ents) at roomtenperature. The reaction is
stirred overnight, then diluted with water and
extracted wth ethyl acetate. The conbi ned organic
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pyr azol eOglamichalts me@s!tbﬁacﬂn@epfr@pampn@wyoﬁertlary or quaternary

(%nﬁﬁil beniﬁﬂ%) subgtht ut eds(5R ?r§>neﬂ1a(n’1”ne _ |Z’[:Jam|ne

f1 uorophenyl)-7-nethyl-2-thia-1,3,8-triazaspiro
cané\Qdelaerweﬂwl%wéla@gms ehlerosregaike. r ehelineon digthaqqlaine

ethylenediamine, meglumine (N-methylglucamine), and procaine. Basic
nitrogen-containing groups may be quaternized with agents such as lower
alkyl (C1-Cs) halides (e.g., methyl, ethyl, propyl, and butyl chlorides, bromides,
20 and iodides), dialkyl sulfates (i.e., dimethyl, diethyl, dibutyl, and diamyl
sulfates), long chain halides (i.e., decyl, lauryl, myristyl, and stearyl chlorides,
bromides, and iodides), arylalkyl halides (i.e., benzyl and phenethyl
bromides), and others.
In one embodiment, hemisalts of acids and bases may also be formed,
25 for example, hemisulphate and hemicalcium salts.
Prodrugs
Also within the scope of the present invention are so-called “prodrugs”
of the compound of the invention. Thus, certain derivatives of the compound
of the invention which may have little or no pharmacological activity
30 themselves can, when administered into or onto the body, be converted into

the compound of the invention having the desired activity, for example, by
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(1 equivalent), the appropriate boronic acid (2-3

equi val ents), sodium carbonate (5 equival ents) and

wat er (100 equival ents) are conbined in ethanol (0.1M

in substrate) and degassed wi th nitrogen.
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heated at 40 C overn|ght The reaction is poured into
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48. tfore %%onqé)are&_%éplgged ﬁpaﬁgton@ﬂa\ﬁrﬁg an atomic mass or mass number

different from the atomic mass or mass number usually found in nature.
15 Examples of isotopes that can be incorporated into compounds of the present
invention include isotopes of hydrogen, carbon, nitrogen, oxygen,
phosphorous, sulfur, fluorine and chlorine, such as ?H, ®H, *C, ''cC, "c, "N,
80, 770, *'p, *p, ¥s, 8F, and °Cl, respectively. Compounds of the present
invention, prodrugs thereof, and pharmaceutically acceptable salts of said
20 compounds or of said prodrugs which contain the aforementioned isotopes
and/or other isotopes of other atoms are within the scope of this invention.
Certain isotopically labelled compounds of the present invention, for example
those into which radioactive isotopes such as *H and "C are incorporated,
are useful in drug and/or substrate tissue distribution assays. Tritiated, i.e.,
25  *H, and carbon-14, i.e., "C, isotopes are particularly preferred for their ease
of preparation and detectability. Further, substitution with heavier isotopes
such as deuterium, i.e., ?H, can afford certain therapeutic advantages
resulting from greater metabolic stability, for example increased in vivo half-
life or reduced dosage requirements and, hence, may be preferred in some
30 circumstances. Isotopically labelled compounds of formula | of this invention

and prodrugs thereof can generally be prepared by carrying out the
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familiar to the medicinal arts.

The compounds of the invention may be administered orally. Oral

administration may involve swallowing, so that the compound enters the
15  gastrointestinal tract, or buccal or sublingual administration may be employed
by which the compound enters the blood stream directly from the mouth.

In another embodiment, the compounds of the invention may also be
administered directly into the blood stream, into muscle, or into an internal
organ. Suitable means for parenteral administration include intravenous,

20 intraarterial, intraperitoneal, intrathecal, intraventricular, intraurethral,
intrasternal, intracranial, intramuscular and subcutaneous. Suitable devices
for parenteral administration include needle (including microneedle) injectors,
needle-free injectors and infusion techniques.

In another embodiment, the compounds of the invention may also be

25 administered topically to the skin or mucosa, that is, dermally or
transdermally. In another embodiment, the compounds of the invention can
also be administered intranasally or by inhalation. In another embodiment, the
compounds of the invention may be administered rectally or vaginally. In
another embodiment, the compounds of the invention may also be

30 administered directly to the eye or ear.
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20 For oral administration, the compositions may be provided in the form
of tablets containing 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 50.0,
75.0, 100, 125, 150, 175, 200, 250 and 500 milligrams of the active ingredient
for the symptomatic adjustment of the dosage to the patient. A medicament
typically contains from about 0.01 mg to about 500 mg of the active

25 ingredient, or in another embodiment, from about 1 mg to about 100 mg of
active ingredient. Intravenously, doses may range from about 0.1 to about 10
mg/kg/minute during a constant rate infusion.

Suitable subjects according to the present invention include
mammalian subjects. Mammals according to the present invention include,

30 but are not limited to, canine, feline, bovine, caprine, equine, ovine, porcine,

rodents, lagomorphs, primates, and the like, and encompass mammals in
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For the treatment of the conditions referred to above the compound of

the invention can be administered as compound per se. Alternatively,
10 pharmaceutically acceptable salts are suitable for medical applications
because of their greater aqueous solubility relative to the parent compound.

In another embodiment, the present invention comprises
pharmaceutical compositions. Such pharmaceutical compositions comprise a
compound of the invention presented with a pharmaceutically-acceptable

15  carrier. The carrier can be a solid, a liquid, or both, and may be formulated
with the compound as a unit-dose composition, for example, a tablet, which
can contain from 0.05% to 95% by weight of the active compounds. A
compound of the invention may be coupled with suitable polymers as
targetable drug carriers. Other pharmacologically active substances can also
20  be present.

The compounds of the present invention may be administered by any
suitable route, preferably in the form of a pharmaceutical composition adapted
to such a route, and in a dose effective for the treatment intended. The active
compounds and compositions, for example, may be administered orally,

25 rectally, parenterally, or topically.

Oral administration of a solid dose form may be, for example,
presented in discrete units, such as hard or soft capsules, pills, cachets,
lozenges, or tablets, each containing a predetermined amount of at least one
compound of the present invention. In another embodiment, the oral

30 administration may be in a powder or granule form. In another embodiment,

the oral dose form is sub-lingual, such as, for example, a lozenge. In such
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14 Hf 40 zzx -,.." A, P2 (5R 79)-8-(1H

benzi m dazol -5- ylnmethyl)-1-(3- fluorophenyl)-7-

Iﬂ% éo%dgzeafﬂ%%sgﬁﬁ?zcéwﬁafrﬁ 1a5i| %C&Tﬂ%y compiged with
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di met hy1ana|20thQn @mb@pljmgnt, toiral- admigisBation may be in a liquid dose
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nmet
pharmaceutlcally acceptable emulsions, solutions, suspensions, syrups, and

elixirs containing inert diluents commonly used in the art (i.e., water). Such
10  compositions also may comprise adjuvants, such as wetting, emulsifying,
suspending, flavoring (e.g., sweetening), and/or perfuming agents.

In another embodiment, the present invention comprises a parenteral
dose form. "Parenteral administration" includes, for example, subcutaneous
injections, intravenous injections, intraperitoneally, intramuscular injections,

15 intrasternal injections, and infusion. Injectable preparations (i.e., sterile
injectable agueous or oleaginous suspensions) may be formulated according
to the known art using suitable dispersing or wetting agents, and/or
suspending agents.

In another embodiment, the present invention comprises a topical dose

20 form. "Topical administration" includes, for example, transdermal
administration, such as via transdermal patches or iontophoresis devices,
intraocular administration, or intranasal or inhalation administration.
Compositions for topical administration also include, for example, topical gels,
sprays, ointments, and creams. A topical formulation may include a

25 compound which enhances absorption or penetration of the active ingredient
through the skin or other affected areas. When the compounds of this
invention are administered by a transdermal device, administration will be
accomplished using a patch either of the reservoir and porous membrane type
or of a solid matrix variety. Typical formulations for this purpose include gels,

30 hydrogels, lotions, solutions, creams, ointments, dusting powders, dressings,

foams, films, skin patches, wafers, implants, sponges, fibres, bandages and



1.03 (d, J=6.6 Hz, 3H) 1.49 - 1.69 (m 2H 1.84 -2.07
(m 2H) 2.12 (s, 3H) 2.25 - 2.38 (m 1H) 2.47 - 2.62
@ 200915435@. 70 - 2.85 (m 4H) 3.16 - 3.33 (m 2M)T/BB24®/051815
( J=9.1 Hz, 1H) 3.55 (d, J=13.2 Hz, 1H) 4.72 (br.

S 1 6.87 (d, J=8.3 Hz, 1H) 6.94 (d, J=2.1 Hz, 1H)
7. - 7.43 (m 10 H); 510. 3 (Mr1l). 16 Me * 0 -\z A6,
P1 3-(3-{[(5R, 7S)-1-(3- fluorophenyl)-3,7-

di met hyl- 2, 2- di oxi do-2-thia- 1, 3, 8-
triazaspiro[4.5]de08- yl | met hyl } phenoxy)
propanenitrile 1.08 (d, J=6.6Hz, 3H) 1.63 (dd, J=13.8,
7.1 Hz, 1H) 1.89 (d, J=8.6Hz, 1K} 2.00 - 2.10 (m 2H)
2.20 - 2.28 (m 1H 2.54 - 2.64 (m ZFD 2.75 (s, 3H)
2.88 (t, J=6.0 Hz, 2H) 3.22 - 3.30 (m 1H 3.39 (d,
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oo P5velyiegh: ool ¥y Pipdfens YiyE: pfedfion mifisers gy be

116 ig®rporaied 1 ee,favexampld, 2P Bgm JQRBPA 0), V36-984, by Finnin and

93”1&27}%&0%%% 17 HN \ / 40 A7, P2

, |'uor'ophenyl ) - 7- nethyl-8 [ 3-(4-
met hyl pqu)rmu{at@nsﬁhb@lqultoglcalrﬁ@mn@tr@lc@ to the eye include, for

t ri %gﬁgler %gé ﬂ?&p%ﬁ&?ergfil (@82%?%%@}@?” tfgs énveﬁzon T ?_SSONed or
1 7%uspendgg |r( mltaple}garr]_erQQ\ typigal foregilBon syitghie qu' ocglar—pr aural
%ég%gﬂrﬁsist%a.‘_’fégﬁﬁag%g 2n:'r (tﬁ% f o g%j)s‘]d_félaz}rﬁ%rﬁélrsne& fh%_sc%s%ﬁ or
®. ggolution TeisglaniciphipdRisal. eleriepatine. 6¥hetzfomulplors, Sitable for
%jd?_célfw argj‘. %r{l?n’ad@‘rrﬁragg%gﬁlflgae 'i%lpgm%ﬁitz bZo&%arj,\égbIS; (ie.,
Hz, absefpablpsgel sporges.2 coligen) ang epn-pdiogegradable (i.e., silicone)

(5R’|r%@agf%t ﬁ?‘é;éﬁflsl&ngs_e(s%rﬁ%;ﬁ%’nﬁ&%g Zér)S]vgswular systems, such as

2, zimsgmegeorypgs,or@qs A pelymeraUCB [Hp , crassgd- “Oked pelyaaryligzacid,

135H) f}_gyv@@ls(cgqol Jﬁ}?allici;rom%s a?ndHZg jdé')luloéc:?%olyllneg(s for example,
hydroxypropylmethylcelluIose hydroxyethylcellulose or methyl cellulose, or a
heteropolysaccharide polymer, for example, gelan gum, may be incorporated
together with a preservative, such as benzalkonium chloride. Such
formulations may also be delivered by iontophoresis.

20 For intranasal administration or administration by inhalation, the active
compounds of the invention are conveniently delivered in the form of a
solution or suspension from a pump spray container that is squeezed or
pumped by the patient or as an aerosol spray presentation from a pressurized
container or a nebulizer, with the use of a suitable propellant. Formulations

25  suitable for intranasal administration are typically administered in the form of a
dry powder (either alone, as a mixture, for example, in a dry blend with
lactose, or as a mixed component particle, for example, mixed with
phospholipids, such as phosphatidylcholine) from a dry powder inhaler or as
an aerosol spray from a pressurised container, pump, spray, atomiser

30 (preferably an atomiser using electrohydrodynamics to produce a fine mist), or

nebuliser, with or without the use of a suitable propellant, such as 1,1,1,2-



2.30 (m1H), 2.46-2.54 (m1H), 2.65- 2.75 (m1H, 3.30

(d, J=13.3 Hz, 1H), 3.51 (d, J=14.5 Hz, 1H), 3.63 (d,
wQ203/1%35r, 1H), 4.96 (br s,1H), 7.08-7.28 ( mPCT/1B2009/051815

8H), 7.33-7.40(q, 1H); 16. 09, 34. 05, 41.97, 44.61, 51.21,

51.48, 53.59, 53. 86,

58.08, 116. 71, 116. 98, 120. 41, 127. 28,

128. 33, 128. 86, 129. 13, 130.45;390.1 72 (M+1l). 19 H

b A P2 (5R 7S)-843- (cycl opentyl oxy)be nzyll-1-(3-

fl uorophenyl)-7- nethyl-2-thia-1, 3, 8-

triazaspiro[4.5]deca ne 2, 2- d|0X|de 1.04 (d, J=6.6 Hz,

3H 1.54 - 1.66 (m 3H) 1.71 - 491 (m 7 H 1.92 -

2.06 (m 2H) 2.21 - 2.32 (m 1H) 2.46 - 2.57 (m 1H)

2.66 - 2.77 (m 1H 3.28 (d, J=13.7 Hz, 1H) 3.44 -

3. 5?%?%8 %@haﬁe%? 1(%1,2?%3 h%aéﬁﬂorébpgfé&@q:ﬁ_blrﬁnla%g#mse the

7 19)0der y ToBwprise 7a 4biogdhesive) agdm4. far (evamiple, 2¢hitdsan or
I(;,SR 7S)-1-(3- fluorophenyl)-8-(3-

| sob ox enzyl)-7- nmethyl-2-thia-1, 3, 8-

triazas plnr arjoihes ] aderndinpent 2th2 -paésext dwerltiadOconelrisgs=@. reécthlzdose

%E)') @—_m‘;‘?‘ éﬁiﬁh igé?lfnd%féﬂiﬁ déa)_ﬁ]og( ?ﬁt?er]n :f&gnl_l)?’of,z?%'ze{?gmple, a
2. 3BuUppgsitery) Z:ofpa -buttesds (amiraditpnal. fepposifory Dasey buHyarious
-3 e el ey 0 () 75, 05 S
Hz, 1H) ©ife4 qagrier2ppiegialBoand, maddgs i @@ministratisn (vmowpHp the
7M}_%hgg1%a1céélﬁca$ a'F{Zmag@so7b§%séd.7'P4%rr{15@eugiggl;coﬂ%siﬁons of the
10  invention may be prepared by any of the well-known techniques of pharmacy,
such as effective formulation and administration procedures. The above
considerations in regard to effective formulations and administration
procedures are well known in the art and are described in standard textbooks.
Formulation of drugs is discussed in, for example, Hoover, John E.,
15 Remington’s Pharmaceutical Sciences, Mack Publishing Co., Easton,
Pennsylvania, 1975; Liberman et al., Eds., Pharmaceutical Dosage Forms,
Marcel Decker, New York, N.Y., 1980; and Kibbe et al., Eds., Handbook of
Pharmaceutical Excipients (3" Ed.), American Pharmaceutical Association,
Washington, 1999.

20 Co-administration

The compounds of the present invention can be used, alone or in
combination with other therapeutic agents, in the treatment of various
conditions or disease states. The compound(s) of the present invention and
other therapeutic agent(s) may be may be administered simultaneously (either

25 in the same dosage form or in separate dosage forms) or sequentially. An
exemplary therapeutic agent may be, for example, a metabotropic glutamate
receptor agonist.

The administration of two or more compounds “in combination” means
that the two compounds are administered closely enough in time that the

30 presence of one alters the biological effects of the other. The two or more

compounds may be administered simultaneously, concurrently or



A, P2 (5R 7S)-1-(3- fluorophenyl)-7- nethyl-8-(3-
phenoxybenzyl)-2- thia-1,3,8- triazaspiro[4.5]deca ne
WQ2@9d3ex0 de 1.02 (d, J=6.6 Hz, 3H) 1.55 - 1. 6BCT/M20094)51815
1.77 - 1.88 (m 1H) 1.93 (dd, J=8.5, 3.9 Hz, 1H 1.97

(d, J=4.6 Hz, 1H) 2.00 (d, J=4.6Hz, 1H) 2.22 - 2.33
(m 1H) 2.46 - 2.56 (m 1H) 2.67 - 2.77 (m 1H 3.29
(d, J=13.7 Hz, 1H) 3.44 - 3.58 (m 2H 3.61 (d,
J=13.69 Hz, 1H) 4.76 (t, J=7.9 Hz, 1H) 6.85 (dd,
J=7.9, 2.1 Hz, 1H) 6.90 (s, 1H) 6.93 (d, J=7.5 Hz, 1H)
6.96 (d, J=7.5 Hz, 1H) 7.05 - 7.14 (m 2H) 7.16 (dd
J=8.3, 2.1 Hz, 2H) 7.21 (t, J=7*® Hz, 1H) 7.28 - 7.34
(m 2H) 7.35 - 7.43 (m 1H); 482.5 (Mt1l) 480.5 (M1).
22 H o\ \ A P2 (5R 78) 1-(3- fluorophenyl)-7-

(1 asadqnely AATRER i Hgs fichala gy by eried gut oy

3H) nlixiog {he, cgmboundsz prigH)to lad0in(stdtion) =or3by, adgnigistdzing the

2 oy gudsTa 3 SThedidney Belfi ot dieny afaBifsie Y sing

-'2dﬁ@re§nhr0tme§of2ao6rﬁnistratiom (m 1H) 3.27 (d, J=13.3 Hz,
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(trifluoromethoxylb s - enzylHits2-thia-1,3, 8-

L1y 2225 Shnge s g she T o sHEf e i

1.0 1.p8gorming the methegs (qﬂéreat]ﬁfg]t:giesarlbgd y@ovq n png@mbodiment,

ihé !3'5 (%{'glnga]ﬂ? t do%aggearo(rﬂ‘coﬂn z@&%ﬁg or %_@94%1(@% calan)ounds

3 5pf (hﬂ prgq;gnt @v@ntlc(rdanma:gqntgmp{zfor ttH)dcmag@ |rQ guangitigs sufficient
, 7.30 (m 1H) 7.33
t&tg (JOLg?fh m%th]o%s()m eq) %'Qen?rngéntlon V1), 24 H/-0 A
P2 ( 5R 7H;)a®1f(%-ené1qdmﬁeﬂ‘izwt)of theg sresqémturo\re@pﬁreﬁgmpﬂses one

t , piro[4.5] deca ne
gez%g?“ﬁ?g‘ge}hqo&dé °$fhe 'ﬁv‘ﬁ‘%éﬁz, 3H) 1.39 (t, J=7.1 Hz,
3H 1.56 - 1.64 (m 2H 1lntgmediatgsy (m 1H) 1.95 (dd,
J=8.5, 3 hel'é)nb%d%n@ q?e |n']/€&§)n5rela‘?es8to néx@ infer ﬁ%dlates
2.31 (m 1 2.47 - 2.
3. 2uselyl fop prepanrngthe cpnuoogndmofth@msent(% 2H) 3 61 (d,
J=13.7 Hz, 1H) 3.98 @bnella‘révljrthbﬁosa@né& 75 (t, J=8.1
Hz, 1H) 6.72
20 The compounds of the formula | may be prepared by the methods

described below, together with synthetic methods known in the art of organic

chemistry, or modifications and derivatisations that are familiar to those of

ordinary skill in the art. The starting materials used herein are commercially

available or may be prepared by routine methods known in the art (such as

25 those methods disclosed in standard reference books such as the

COMPENDIUM OF ORGANIC SYNTHETIC METHODS, Vol. I-VI (published

by Wiley-Interscience)). Preferred methods include, but are not limited to,
those described below.

During any of the following synthetic sequences it may be necessary

30 and/or desirable to protect sensitive or reactive groups on any of the

molecules concerned. This can be achieved by means of conventional



73 - 6.78 (m 3H) 7.11(dd, J=9.8, 1.9 Hz, 1H)
7.13 - 7.19 (m 2H) 7.33 - 7.42 (m 1H); 434.5 (Mtl).
WQ200011364350 - A; P2 (5R, 7S)-843- (difl uoromnmet hoxggbIB2009/051815

enzyl1l-1-(3- fluorophenyl)-7- nmethyl-2-thia-1" 3" 8-
triazaspiro[4.5]deca ne 2,2-dioxide 1.04 (d, J=6.6 Hz,
3H 1.61 (dd, J=13.3, 5.8 Hz, 2H) 1.77- 1.88 (m 1H
1.96 (dd, J=8.1, 3.9 Hz, 1H) 1.99 - 2.06 (m 1H 2.18
- 2.29 (m 1H) 2.46 - 2.56 (m 1H) 2.63 - 2.74 (m 1H)
3.30 (d, J=13.7 Hz, 1H) 3.45 - 3.58 (m 2H) 3.64 (d,
J=13.7 Hz, 1H) 4.76 (t, J=8.1 Hz, 1H) 6.48 (t, J=7.4
Hz, 1H) 6.93 - 7.00 (m 2H) 7.046( J=7.9 Hz, 1H)
7.11 (dd J=9.5, 2.1 Hz, 1H) 7.14 - 7.20 (m 1H) 7.21
- 7 29 (m 1H) 7.33 - 7.43 (m 1H); 456.5 (M+1) 454. 4.

3 .
fI ¥ r%gﬁ%ﬁ}_b%h‘}gDS&hhg% té %,[ ggﬁzr%gé ZI}lltﬁ:ll X\_/. 1$3ét?eé1_e, Protective
tri dragpi indPrgadt dbesristiyl d@”[mwnl$sp&éimrs 1999 1. (\etgene and P.

4044 '@W ZErOEéCt,@e lypls_F’%Bgﬁﬁn?chhéﬁﬁ%i | yorn Wiley & Sons,

(cy enz uoro
met H)991,2ar1ChTaV\& Bregre tani 2 aSpr d[/ms,smmve]@roups in Organic

7 7PHRge Bl B5InS T955, Mot nerdy” chBpel by

(m refefenge24 - 2.31 (m 1H) 2.33 - 2.43 (m 2H) 2.47 -

1y 3. asCoogyor o f i el oichBicaly stegpioffe sate

J=13%an bemrepgadpd 4cggding 40 6 reaptionHpchen's qiscusgedhdreidzhelow.

0 583 el P 03 Hgubthe, S8, Sodéd o, T o

DH) abagy . &o(ammynd purification of the products is accomplished by standard
procedures, which are known to a chemist of ordinary skill.

It will be understood by one skilled in the art that the various symbols,
superscripts and subscripts used in the schemes, methods and examples are
used for convenience of representation and/or to reflect the order in which

15 they are introduced in the schemes, and are not intended to necessarily
correspond to the symbols, superscripts or subscripts in the appended claims.
The schemes are representative of methods useful in synthesizing the
compounds of the present invention. They are not to constrain the scope of
the invention in any way.

20 Working Examples

The following illustrate the synthesis of various compounds of the
present invention. Additional compounds within the scope of this invention
may be prepared using the methods illustrated in these Examples, either

alone or in combination with techniques generally known in the art.



28 H. o (:)=A P2 2-chloro-4- {[(5R 7S)-1-(3-
fluorophenyl)-7- nethyl-2, 2-di oxi do2-thia-1, 3, 8-
W@ rG0823spi r of 4. 5] dec8-yl | et hyl } phenol PAT/(B20¢9A)51815
J=6.6 Hz, 3H), 1.66 (dd, =7.05,13.7 Hz, 1H), 1.82-1.90
(m 1H), 1.99-2.04(m 1H), 2. 05-2.07(m 2H),
2.19-2.27(m 1H), 2. 50-2.57(m 1H), 2.58-2.66 (m 1H),
3.30 (d, J=13.7 Hz, 1H), 3.46-3.49 (m 2H), 3.57 (d,
J=13.6 Hz, 1H), 6.90 (d, J =16.0, 8.2 Hz, 1H), 6.97
(d, J = 8.3 Hz, 1H), 7.04-7.09 (m 2H), 7.10-7.17 (m
2H), 7.31-7.38 (m 1H); 440.0 (Mrl) 29 H 441 411 E' P3
(5R, 7S) - 1- (3- fl uorophenyl)-8-[ (%' - met hoxybi pheny1- 3-
yhnmet hyl1l-7-methyl - 2-thia-1,3,8- triazaspiro[4.5]deca
ne 2,2-dioxide 1.05 (d, J=6.6 Hz, 3H) 1.59 (dd,
J:1%ﬁ&mg.13 Hz, 2H) 1.77 - 1.87 (m 1H) 1.92 - 2.05
% 27 -'2.38 (m 1H) 2.51 - 2.60 (m 1H 2.67 -
2.77 (m 1 3 371 nN)..J = 13 &ijL 1H) 3.47 -4} 7H15m
2H) 3.67 ( % Hz, %ﬁ(s 3H2|466
1H) 6.93-9 _(_m_]_I:I).7OO 7' 1. 07 1H)
7.08 (dd, J18. B o bephratklz - 7.15 (m 2%@7&25
(dd, %j” 56 HPLO L -o7 33 (m 39 -
7. 40 2H); 496.1 (M gH 11 E 3
(5R, 7S) 1-£(3- fluorop enyl) '
rrethr h[gzv’\net hylztRl\pﬁenyl 3- yhnet hy11- 2 ti a- /?\S,O
rflazéfé'bl rof 475)\dgca ne 2, 2ndi’oxi de, 2. 06 (d"
J 6 6 Hzcndh) 1.61 (ddbN J= 1&.@& 3 Eﬂza 2l 02,86 (%
2 (

B

—>
s., 1H) 1094 - 2 06 % 27‘—2_5> R
2
1H) 2.5 - 2.61 69- R, 1H) ° )
B A-Z—X A
S
s o 4 6 K,CO4 I
or
Rs-X | Rs-X ReX ‘F){f X
base Cul, 5 5"
heat base Eul,t
ea
(0]
(0] (0] r/
Rs. w, O Rs. u.0 0
N/S\/ s N/S\// A/Z Rs /\\S\//
N~B H, Pd/iC N~B Na(OAc)sBH N~B
—_—
N R N R or .
2 > N '/R
H A-Z-X I 2

A 3
5

Scheme 1 illustrates the synthesis of cyclic sulfamide derivatives

depicted by Formula | employing methods well known to one skilled in the art.

5 The starting piperidinone is prepared following methods analogous to those
described in the literature (Bioorganic & Medicinal Chemistry Letters, 20086,

16, 6241-6245) and separated using chiral HPLC. Referring to scheme 1,
Strecker reaction of an appropriately protected piperidinone and an amine
NH.-B with zinc cyanide in acetic acid provides compound 2 after separation

10  via chiral HPLC. Reduction of the nitrile group with Raney Nickel and a
hydrogen source provides intermediate 3. Formation of the cyclic sulfamide
can be accomplished by treatment of intermediate 3 with an appropriate
reagent such as 3-(imidazole-1-sulfonyl)-1-methyl-3H-imidazol-1-ium ftriflate

(S. Beaudoin, J. Org Chem. 2003, 68, 115-119) in acetonitrile or sulfamide in

15  pyridine or an appropriate catechol sulfate in DMF to provide 4. Treatment of



3.34 (d, J=13.3 Hz, 1H) 3.45 - 3.60 (m 2H) 3.70 (d,

J=13.3 Hz, 1H) 4.68 (t, J=8.1 Hz, 1H) 7.08- 7.15 (m
WQRH09/13688 (t, J=7.3 Hz, 5 7.25 (d, J=2.1 HzpCEH§2009/051815

7.28 - 7.34 (m 1H) 7.33 - 7.42 (m 1H); 480.1 74

(Mr1). 31 HIl. HN - Ap;2 (5R 7S)-1-(3-

fl uorophenyl) - 8-
triazaspiro[4.5]deca ne 2,2-dioxide 1.24 -

(1Hindol-5- ylnethyl)-7-nmethyl-
1.31(m 3H)

1.87 - 1.96 (m 1H) 2.07 - 2.16 (m 2H) 2.24 (s, 1H)
2.32 - 2.42 (m 1H 2.63 - 2.72 (m 1H) 2.76 - 3.83
(m 1H) 3.87 - 3.96 (m 1H) 5.17 (br. 2.88 (m 1H)
3.41 - 3.48 (m 2H) 3.74 2th|é-1383 1H) 6.50
(br s., 1H) 6.85 (t, J=7.7 Hz, 1H) 6.89 - 7.01 (m
7.13 - 7.24 (m 1H) 7.32 (d, J=8.3 Hz, 1H) 7.36

vl n3 1).3 1 1- '
o (st - pithrard g b .éﬁde#y% bS5t gy o
fl y@e@phﬂ_eqqmg)naxe qapt provide - mthrraedjgtg 8-alternatively, treatment of 4
LI 34AS Ry ozlrﬂl/h%lé%&@l r}?aliaesz' Qiﬁétg? Cul, and heating provides

10

15

intermediate 5. Deprotection of 4 or 5 using hydrogenation with an
appropriate catalyst such as palladium on carbon provides intermediate 6 or
7, respectively. Reductive amination of 6 or 7 with an aldehyde and sodium
triacetoxyborohydride or alkylation of 6 or 7 with A-Z-X (where X = |, Br, Cl,
OTf) and base such as potassium or cesium carbonate provides compounds
of formula I. Chiral compounds of formula | (Rs defined above) can be
prepared by alkylation of 1 (where Rs = H) using methods known to one
skilled in the art such as NaH in DMF with an appropriate group Rs-X where X
is defined as above or treatment with an aryl/heteroaryl halide or triflate, Cul,

and heating, to provide compounds of formula | (Rs defined above).

Scheme 2
o)
Qo .0 Q0 2,0
HN‘S HN‘S/ HN-S7 HN-S,
N-B N-B N-B
_> +
Ro ’ NT R
Pd/C N R H 2
[j AA ©/\45 6A 6B
r/o
A—Z—X
Lz
A KoCO3
Na(OAc)3BH
or
0 0 0 0 o)
Rs. w0 5. 20 Rs. W0 e 1,0
%ﬁ R %ﬁ B b - %ﬁ B Y
+ +
“ “ “ or “
N R VR TR gx NTR TR,
A/Z A/Z A/Z Cul, A/Z A/Z

Scheme 2 illustrates the synthesis of cyclic sulfamide derivatives

depicted by formula | employing methods well known to one skilled in the art.



- 1.07 (d, J=6.6 Hz, 3H) 1.64 (d, J=6.6 Hz, 1H) 1.79 -
1.90 (m 1H) 1.96 - 2.07 (m 1H) 2.26 - 2.37 (m 1H)
WQ@2®4/136320 62 (m 1H) 2.69 - 2.78 (m 2H) 3. 36 PdI/IB2009/051815

J=13.3 Hz, 1H) 3.45 - 3.61 (m 2H) 3.72 (d, J=13.3 Hz,
1H 4.62 (t, J=8.3 Hz, 1H) 7.09 - 7.15 (m 2H) 7.18
(d, J=8.3 Hz, 1H) 7.21 (d, J=7.1 Hz, 1H) 7.27 - 7.33
(m 5H 7.33 - 7.42 (m 2H) 7.46 (d, J=7.1 Hz, 1H);
500.2 (M+l). 33 H,0 gib W HOA P2 {[(5R 7S)-1-(3-
fl uorophenyl)-7- nethyl-2, 2-di oxi do2-thia-1, 3, 8-
triazaspiro[4.5]dec8- yllnethyl}phenol 1.15 (d J=6.6
Hz, 3H) 1.43 (t, J=7.1 Hz, 3H) £277 (dd, J=14.1, 7.5
Hz, 1H) 1.92 -2-ethoxy-4- 2.02 (m 1H) 2.10 (d, J=4.15
Hz, 1H 2.29 (dt, J=12.4, 8.9, 3.5 Hz, 1H) 2.59 - 2.73
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fl ucthﬂ@iOl@lserﬁapﬁ igSchémetthyl11- 1- (3- fl uorophenyl)-7-
@é; ia-1,3,8- triazaspiro[4.5]deca ne
"% de 484. 3 (Mr1l) 35 H 111 E. ' P3
(5R 78)68 [(2' - e%chyl bi phenydz\,% yhmet hy11- 1- ( 3- Q\,,O
f 1 uor @plsény1) - 7- [met hyl - 2- tyr8- 1, 3, 8- HN-S,

tri azasphNr®[ 4. 5kfeca ne 2, 2- N‘D@I de 1.10 (t., J=7. B
3H) 1.85%(d, J2BOEMEE, 3H) 2. B Pie PURY 2.
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Scheme 3 illustrates the synthesis of cyclic sulfamide derivatives
depicted by formula | employing methods well known to one skilled in the art.
Reductive amination of 6 or 7 with an aldehyde and sodium

10  triacetoxyborohydride or alkylation of 6 or 7 with A-Z-X (where X is defined
above) and base such as potassium or cesium carbonate provides
intermediates 8 or 10 (where X = halogen or triflate and V, W, Y, Q, S are
defined as a nitrogen or a carbon atom). Derivatization of 8 or 10 by Suzuki
coupling may be accomplished using an aryl or heteroaryl boronic acid,

15  palladium (0) source such as Pd(OAc),, and a base such as cesium

carbonate in DMF. Alternatively, derivatization of 8 or 10 by Buchwald



E, P3 (5R 7S)-1-(3- fluorophenyl)-7- nethyl-8-{[2-
(trifluoronethyl)bip henyl-3-yllnethyl)- 2-thia-1, 3, 8-
WO 200923sp0 r o] 4. 5] deca ne 2, 2-di oxide 1.06 (d, BEBIER0092051815
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10 Scheme 5 illustrates the synthesis of cyclic sulfamide derivatives

depicted by formula | employing methods well known to one skilled in the art.
Intermediate 12 is prepared from intermediate 2 using methods analogous to

those described above. Reduction of 12 using DIBAL in toluene provides



(5R 7S)-1-(3- fluorophenyl)-7- methyl-8-(3-{[(1R) - 1-
nmet hyl propyl | oxy}b enzyl)-2-thia-1, 3, 8-

WO 200923sp0 r o] 4. 5] deca ne 2, 2-di oxide 0.96 (t, BEWIHER0092051815
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Scheme 6 illustrates the synthesis of cyclic sulfamide derivatives

depicted by formula | employing methods well known to one skilled in the art.

10  The starting appropriately protected piperidinone 16 (PG = Protecting Group)
is prepared following methods analogous to those described above.
Conversion of the nitrile 17 to ester 18 is accomplished by treatment with acid
followed by treatment with triethyloxonium tetrafluoroborate in phosphate

buffer. Treatment of 18 with an appropriate reagent such as Burgess reagent



7.2 (m 4H) 7.34 - 7.43 (m 1H); 454.2 (M1l). 43 Me
/0 A" P1 (5R 7S)-8-(3- ethoxybenzyl)-1-(3-

wo bwonsgsbenyl ) -3, 7- di net hyl-2-thia- 1,3, 8- PCT/IB2009/051815
triazaspiro[4.5]deca ne 2,2-dioxide 1.05 (d, J=6.6Hz,
3H 1.40 (t, J=7.1Hz, 3H) 1.65 (dd, J=13.3, 5.4 Hz,
1H 1.91 - 1.97 (m 2H) 2.05 (dd, J=13.1, 5.18 Hz, 1H)
2.28 - 2.37 (m 1H 2.49 - 2.59 (m 1H) 2.76 -2.81 (m
1H 2.83 (s, 3H) 3.26 (d, J=9.1 Hz, 1H) 3.32 (d,
J=13.3 Hz, 1H) 3.45 (d, J=9.1 Hz, 1H) 3.57 (d, J=13.7
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7.10 - 7.23 (m 4H) 7.35 - 7.43°m 1H); 448.3 (Ml).
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The diastereomeric mixture benzyl (25)-4-cyano-4-[(3-fluorophenyl)amino]-2-
20  methylpiperidine-1-carboxylate, prepared as in Example 1 (36 g) was
subjected to chromatography to separate the diastereomeric products
(Column: Chiralcel OJ-H; Eluent: 80: 20 CO,: MeOH). The (25,4S) isomer
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WA 29836350 i azaspi ro[ 4. 5] deca ne 2, 2-di oxi de 1.BQT/IB2009051815
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3H) 2.82 - 2.86 (m 1H) 3.24 (d, J=9.2 Hz, 1H) 3.36
(d, J=13.5 Hz, 1H) 3.44 (d, J=9.2 Hz, 1H) 3.62 (d,
J=13.5 Hz, 1H) 7.08 - 7.40 (m 12H); 494.3 (M+l). 47
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Benzyl (25,4 R)-4-cyano-4-[(3-fluorophenyl)amino]-2-methylpiperidine-1-

15  carboxylate was converted to the title product according to the general
procedure for the synthesis of benzyl (2S5)-4-(aminomethyl)-4-[(3-
fluorophenyl)aminol]-2-methylpiperidine-1-carboxylate from benzyl (25)-4-
cyano-4-[(3-fluorophenyl)amino]-2-methylpiperidine-1-carboxylate in Example
1. Purification by silica gel chromatography (Gradient: 1% to 4% MeOH in

20  dichloromethane) provided the product (7.8 g, 77%). LCMS m/z 372.1 (M+1).
'"H NMR (400 MHz, CHLOROFORM-@) & ppm 1.17 (d, J=6.5 Hz, 3H), 1.56
(dd, J=14.4, 8.3 Hz, 1H), 1.70 (m, 1H), 1.85 (ddd, J=13.9, 11.3, 6.2 Hz, 1H),
2.04 (dd, J=14.4, 6.3 Hz, 1H), 2.87 (d, half of AB quartet, J=14 Hz, 1H), 2.91
(d, half of AB quartet, J=14 Hz, 1H), 3.05 (ddd, J=13.9, 11.5, 4.7 Hz, 1H), 3.93



Me u O x A Pl 2,6-difluoro-4- {[(5R 7S)-1-(3-
f | uor opheny1) - 3, 7 di nmet hyl-2, 2- di oxi do-2-thi a-

W@ 289836350 i azaspi ro[ 4. 5] dec- 8-yl I et hyl } phenoPCT/IE2809/051815
(d, J=6.6 Hz, 3H) 1.65 (dd, J=13.7, 5.8 Hz, 1H) 1.90 -
1.97 (m 1H) 2.00 - 2.08 (m 1H) 2.27 (dd, J=8.1, 4.8
Hz, 1H) 2.45- 2.56 (m 1H) 2.75 (dd, J=11.4, 5.2 Hz,
1H 2.82 (s, 3H) 3.22 - 3.28 (m 2H) 3.39 - 3.52 (m
3H) 6.75 (d, J=8.3 Hz, 2H) 7.09 - 7.21 (m 3H) 7.35 -
7.43 (m 1H); 456.3 (Mtl). 50 Me V zi FD A, P1
(5R, 7S)-8-[(5- chloro-1Hindol-3- yhnmethyll-1-(3-
f1uor ophenyl)-3, 7- dinethyl-2-thfa- 1,3, 8-
triazaspiro[4.5]deca ne 2,2-dioxide 1.10 (d, J=6.5 Hz,
3H)165(dd J=13. 4, 64Hzl 1.88 - 1.93 (m1H

Mg kb o T o

zs@qes(,m:aﬂ)m&zwdmwgzm 1H 3.38 (d, J92Hz
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------- -0 A, P1 (5R 7S)-1-(3-

£ ugra(r)% Iat% 8-[ (5- nmethoxy-1Hi ndol -
3-yl)nmethyl]-3,7- di hy1l-2-thi a-

trlazasplrg‘45d e22d|OX|8 /§doJ6
3H) 1.66 (d2V =g\ 1H) 1,92 - L 8 (mH @
(dd, J=13.7, @& Hz, 1H) 3 44O(*m 1 59
26(m1|—|). (s 3Hr2—8T’(s,3H)283-287(m
1H) 3.16 - (th 2H) 3.41 (d, J=9.2 Hz, 3"/59
(d, J= P2 3.80 (d, J=13.7 Hz H) (dd,
j=8. 8, 1H) 6.98 (dd, J=12.7, 2r8 7.03
- 7.13 (M 2H) 7.18 - 7.27 (m 3H); (MH1). 52 Me

- - - MzZkolution of 5-methoxy-1,3,2-benzodioxath|ole 2,2-dioxide (prepared
according to the method of A.M. Tickner et al., Synthetic Communications
1994, 24, 1631-7; 599 mg, 2.96 mmol) in dichloromethane (0.8 mL) was

10  added drop-wise to an ice-cooled solution of benzyl (25,4 R)-4-(aminomethyl)-
4-[(3-fluorophenyl)amino]-2-methylpiperidine-1-carboxylate  (1.00 g, 2.69
mmol) and triethylamine (0.20 mL, 1.4 mmol) in DMF (13.5 mL), and the
resulting solution was stirred overnight at room temperature. The reaction
was poured into aqueous HCI (1%, 20 mL) and extracted with

15  dichloromethane (3 x 10 mL). The combined organic layers were washed
with brine (30 mL), dried over sodium sulfate, filtered and concentrated in
vacuo to provide the title product as an oil (1.50 g, 97%), which was used in
the next step without purification. LCMS m/z 574.0 (M+1).

Benzyl (5R,7S)-1-(3-fluorophenyl)-7-methyl-2-thia-1,3,8-

20 triazaspiro[4.5]decane-8-carboxylate 2,2-dioxide (Compound 1)



zlz A, P1 3-{[(5R 7S)-1-(3- fluorophenyl)-3,7-
di net hyl-2, 2- dioxido-2-thia- 1,3, 8-

W@ 200a/236ph r o] 4. 5] dec- 8-yl I nethyl)-1H PCT/IB2009/051815
i ndol e-5-carbonitrile 1.11(d, J=6.6Hz, 3H) 1.66 (dd,
J=14.0, 6.4 Hz, 1H) 1.88 (d, J=3.3 Hz, 1H) 1.94 - 1.99
(m 1H 2.08 - 2.14 (m 1H) 2.18 - 2.27 (m 1H) 2.51 -
2.60 (m 1H 2.67 - 2.73 (m 1H 2.81 (s, 3H 3.24 (d,
J=9.4 Hz, 1H) 3.38 (d, J=9.2 Hz, 1H) 3.50 (d, J=13.7
Hz, 1H) 3.84 (d, J=13.9 Hz, 1H) 7.04 - 7.16 (m 4H)
7.26 - 7.40 (m 3H) 7.93 (s, 1H) 8.32 (br. s., 1H);
468.5 (Mrl) 466.4 (M1). 53 M >w Al, P1
(5R 7S)-8-(4-fluoro3- isopropoxybenzyl) -
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(m c@pbmegogrgpt@@(G@denb O%Bto 35% ethyl acetate in”heptane) to provide

10 the product as a white solid (440 mg, 39%). LCMS m/z 434.4 (M+1). '"H NMR
(400 MHz, CHLOROFORM-@) 4 ppm 1.16 (d, J=7.2 Hz, 3H), 1.58 (m, 1H),
1.66-1.75 (m, 2H), 2.02 (br d, J=12 Hz, 1H), 2.94 (m, 1H), 3.60 (dd, J=11.6,
9.2 Hz, 1H), 3.72 (dd, J=12.0, 6.9 Hz, 1H), 4.08 (v br s, 1H), 4.50 (v br s, 1H),
5.05 (d, half of AB quartet, J=12.5 Hz, 1H), 5.09 (d, half of AB quartet, J=12.8

15 Hz, 1H), 5.56 (dd, J=8.7, 7.2 Hz, 1H), 7.07-7.18 (m, 3H), 7.29-7.37 (m, 5H),
7.39 (ddd, J=8.2, 8.2, 6.5 Hz, 1H).

Benzyl (5R,7 S)-1-(3-fluorophenyl)-3,7-dimethyl-2-thia-1,3,8-
triazaspiro[4.5]decane-8-carboxylate 2,2-dioxide

. \ Q.
HN-57C E N—57° E
L) L)

Compound 1



Hz, 1H) 6.73 (s, 2H) 7.09 - 7.19 (m 4H) 7.30 - 7.39
(m 1H); 490.3 (M+l). 55 Et O 1 13; Cpd 2

W@ 2RIIBBSB- et hyl - 1- (3-fl uorophenyl)-8- i (3- PCT/IB2009/051815
sopropoxybenzyl)- 7-methyl-2-thia- 1, 3, 8-
triazaspiro[4.5]deca ne 2,2-dioxide 1.03 (d, J=6.6 Hz,
3H) 1.28 (d, J=6.1 Hz, 6H) 1.30 (t, J=7.2 Hz, 3H) 1.62
(ddd, J=13.6, 5.5, 1.4 Hz, 1H) 1.85 - 1.97 (m 2H)
2.03 (dd, J=13.4, 5.0 Hz, 1H) 2.23 - 2.34 (m 1H) 2.48
- 2.57 (m 1H) 2.73 - 2.80 (m 1H) 3.09 (dd, J=12.9,
7.2 Hz, 1H) 3.18 - 3.31 (m 3H) 3.42 (d, J=9.2 Hz, 1H)
3.56 (d, J=13.5 Hz, 1H) 4.43 - 553(m 1H) 6.68 -
6.76 (m 3H) 7.06 - 7.21 (m 4H) 7.30 - 7.41 (m 1H);
476.3 (Mrl). 56 Me 101 N H Al 2; P1 (5R 7S)-1-(3-

.“S(“,prop@i% ndot- 3yl {SRT RV Morgphen)mety 2-e-d 3.6
- trlﬂasplr@éékippama[&csﬂb@ayﬂatenem dioxidexi(Gempovad(dl) was
3 =14.

\'/_gﬂf ED th(])e3 %)Pijél‘(l,t(_ gc@oi'ﬂfg g%\e (1%&%54:' ?ﬁgc@}le 5%) the

2 0$ynth23|e)90f( th R, 16 1-23-Buoroptngh- 8((ﬁ’rlsml=ppcz<y5©ﬁzc/tﬁ$,,7-dimethyl-

=12..9: : ; , 3 -

525 fio-Ry3 ey §oahS 2l | S (el

J=13lugrophenylH)-(Bisgropeaxybgaayd)-7+methyl-2#)ia4.88 - 4.40 (m

1 ; = : 8 . = 0.

") fafdtafieslogsshes Zqidfatthn Sl 22  PUfficatad by Osilgy ool

7 2$h(czﬂnatggfepl8y (Gradiepl: 970t {M1% ethy] acedpte IBUI@UJZBF(GMPIQVJded

S i L ABAR ol oy oo

1.'0I‘I ALMD I [48.8](Merd B- VH INMER 16400} MhlenGHL@R@FQRM ) seemn 1.21

d,
e @l B 4680 i B Lo 6,090 1w,
2. 52.8s, 3H), 32037@/ br &1, 8E14,mM4 AE)1+D), 838((br, d,3HP.BH2,71H)d 3.62
J=9. 3 =13.2 , A4 ) =
e, e B o 1 B g tiol guvinds J s 08 5", 2.10
(d, (ddB.J598z2.22Hp Hz, 06),(1d15-328 (B, BH), 728-7.37 1@, 5H) 718 (ddd,

15 -7 2 7.34 - 7.43 1H); 420.1
el (0 2 n
(5R,7S)-1-(3-Fluorophenyl)-3,7-dimethyl-2-thia-1,3,8-
triazaspiro[4.5]decane 2,2-dioxide (P1)
\ (3\\8/,0

P1
Benzyl (5R,7S)-1-(3-fluorophenyl)-3,7-dimethyl-2-thia-1,3,8-
20 triazaspiro[4.5]decane-8-carboxylate 2,2-dioxide was converted to P1
according to the general procedure for the synthesis of (75)-1-(3-
fluorophenyl)-7-methyl-2-thia-1,3,8-triazaspiro[4.5]decane 2,2-dioxide from
benzyl (7S)-1-(3-fluorophenyl)-7-methyl-2-thia-1,3,8-triazaspiro[4.5]decane-8-
carboxylate 2,2-dioxide in Example 1. The title product was obtained as a
25 white foam (405 mg, quantitative). LCMS m/z 314.0 (M+1). '"H NMR (400
MHz, CHLOROFORM-q) 6 ppm 1.00 (d, J=6.4 Hz, 3H), 1.41 (dd, J=14.0, 10.0



(5R, 7S)-8-[(5- ethoxy-1Hindol-3- yhnethyll-1-(3-
fluorophenyl)-3,7- dinethyl-2-thia- 1,3, 8-

WO 200923sp0 r o] 4. 5] deca ne 2, 2-di oxide 1.13 (d, BEBIR0092051815
3H) 1.40 (t, J=7.0 Hz, 3H) 1.67 - 1.74 (m 1H) 1.95 -
2.00 (m 2H) 2.17 - 2.23 (m 1H) 2.38 - 2.47 (m 1H
2.60 -2.67 (m 1H) 2.83 (s, 3H) 2.84 (s, 1H 3.27 (d,
J=9.3 Hz, 1H) 3.44 (d, J=9.3 Hz, 1H) 3.62 (d, J=12.9
Hz, 1H) 3.82 (d, J=13.4 Hz, 1H) 3.93 (qd, J=7.0, 2.1

Hz, 2H) 6.85 (dd, J=8.7, 2.3 Hz, 1H) 7.00 (d, J=10.3
, 2H 7.05 - 7.15 (m 3H 7. 24 (d, J=8.5 Hz, 1H)

.26 - 7.29 (m 1H); 487.2 (M+1P7 59 Me A113, P1

5R, 7S)-1-(3- fluorophenyl)-3,7- dinmethyl-8-[(4- pro

y1l-1,3-thiazol 5-yl)nethyl]-2-thial, 3, 8-

ri

%aﬁgérf’%‘ ((g’d %?Qe1§g§4 [’ 1%;‘?—? 2?% 44 Jzﬂ) 9 88%(ddd,
1. 87/—12 951'( i 3.QH)z, 191),026€ (., 1K)=-23082.86 (raHH), 2}8}3 (823132 3.21

(dt e Jha‘rrZ%fHa)m %éég{lz = 59]1?{'11 Hf)_:)i')zeéﬁzgé 812A§0(Bﬁagfb}_§};|b 3 Hz,
Thy H RSS2 (N1 Y (GH)J=5, 715, (1 Ha=104 7 e (dcay=5.1

08 7. 3H). 7.33-7.41 (m 1H), 8.58 (s, 1H);
538831 ﬁszH)NNSN 79 60 Me o | HO| F Al4 '

P1 ?JremratlgM 2:[ (5R, 1897 5)-143-Fluaropbemdhy-metByl72-thia-1,3,8-
triazaspiro[4.5]decane 2,2-dioxide (P2)

&

(JO""'O/\\I

R F
L N\©/ HN= “s*’o
©/\vo
Compound 1 P2
Benzyl (5R,75)-1-(3-fluorophenyl)-7-methyl-2-thia-1,3,8-

10 triazaspiro[4.5]decane-8-carboxylate 2,2-dioxide (Compound 1) was
converted to P2 according to the general procedure for the synthesis of (7S)-
1-(3-fluorophenyl)-7-methyl-2-thia-1,3,8-triazaspiro[4.5]decane 2,2-dioxide
from benzyl (7S)-1-(3-fluorophenyl)-7-methyl-2-thia-1,3,8-
triazaspiro[4.5]decane-8-carboxylate 2,2-dioxide in Example 1. The title

15  product was obtained as a colorless oil (1.055 g, 99%). LCMS m/z 299.37
(M+1). "H NMR (400 MHz, CHLOROFORM-d) & ppm 0.98 (d, J=6.3 Hz, 3H),
1.37 (dd, J=14.3, 10.9 Hz, 1H), 1.69 (ddd, J=14.4, 12.2, 4.7 Hz, 1H), 2.17-
2.22 (m, 2H), 2.46 (ddd, J=12.5, 12.5, 2.8 Hz, 1H), 2.56 (m, 1H), 2.80 (ddd,
J=12.8, 4.6, 3.5 Hz, 1H), 3.29 (d, half of AB quartet, J=11.9 Hz, 1H), 3.34 (d,

20  half of AB quartet, J=12.0 Hz, 1H), 7.08-7.14 (m, 2H), 7.19 (ddd, J=8.0, 2.0,
1.0 Hz, 1H), 7.36 (dddd, J=8.0, 8.0, 6.4, 0.8 Hz, 1H).

Preparation 3: (5R,7S)-1-(3-Fluorophenyl)-8-(3-iodobenzyl)-7-methyl-2-
thia-1,3,8-triazaspiro[4.5]decane 2,2-dioxide (P3)



di oxi do-2-t di nethyl-2'hia- 1,3, 8-

triazaspiro[4.5]dec- 8-yllnethyl)-6- isopropoxyphenol
wWQA2®9/186350 J=6. 6 Hz, 3H) 1.29 (d, J=6.1 Hz, G6H)PAT/B82009/051815

(dd, J=13.5, 5.3 Hz, 1H 1.87 - 1.93 (m 2H) 1.97 -

2.01 (m 1H 2.27 (dt, J=12.8, 5.2, 4.9 Hz, 1H) 2.44 -
2.54 (m 1H) 2.72 -2.78 (m 1H 2.79 (s, 3H) 3.20 -
3.27 (m 2H) 3.38 - 3.47 (m 2H) 4.42 - 4.53 (m 1H)
5.39 (br. s., 1H 6.49 (s, 1H 6.53 (dd, J=10.9, 1.6
Hz, 1H) 7.07 - 7.19 (m 3H) 7.32 - 7.40 (m 1H); 496.4
(Mt1l). 61 Me -0 NS A13 ' P1 (5R 7S)-1-(3-

fI uor opheny1) - 84[ 4- (2- met hoxyethyl)- 1, 3-t hi azol -

yl I methyl)-3,7- dinmethyl-2-thial, 3, 8-

triazaspiro[4 5] deca ne 2,2-dioxide 1.03 (d, J=6.8 Hz,
3H) 1.56 - 1.66 (m 2H) 1. 88- 1.94 (m 2I—I)0202(dd
J=13. 6, 50d—|z, 1H 2.29 - 2.38 (m 1H)qu%e

(m 1H) 2,808, 3 2.88 (t, J=6.8 Hz, ZH)N Ed,
J=9.4 Hz, IH)\3. s, 3H) 3.41 (d, J=9.
3.50 (d, J= 5 1H)—3-—66—<t+—>3=6. 8 ,
(d, J145Hz\@/7.07- 7.19 (m 3H 7.
1H) 8.58 (leH) 469.3 (Mrl). 62
P1 (5R 7S) - %% (cycl obut yl net hyl ) -
1H 1,2, 4-triaZél -5- yllnethyl)-1-(3- P3

fl UQSF?pl@?ﬁ)(ﬁ-)Fhfbr%ShequWtrﬁé/tﬂiylz’Z -thid- ﬁ3 81¢n§ze% rof4.5ldecane  2.2-
triaza |r05 eca ne di oxi d F Hz,
3H) dioxisrs (P2) wag cpﬁyergadﬁp FP gqcording ynth@rgengpq,l pgoc@gur@d‘gr the
J=1 ¥ - -
> 5§y%th8é‘is\] OHE (5#'7“8) %(@ﬁuérber&en}?%z(?, |scg§oﬂox§/f}er91y|')|27 métiyI-2
3 8(§h'€§ Sgp.q)azgsrglp[él 5]gegg1e(2n’2 dmdeg1g)4frqrﬂ (79=1(3 wophenyl)
é"|)7f3r’(né1%yl(-21th|a]—?% E?tn'é'%asplrb% %déﬂan@d 2Q'd1(§(10% Hﬁf\ ;“E'XBm le 1.
7 O-Purlfl’qatli)g t@msmg@_bgetc rpmaaogrgp@ iGragle@f HZO% ]:[91)50/7 MegOH in
(s, diddlorofiéBare) plslibed T3 M a-salid) @30 nwy, NN L@J\/lsllmz 516.1

AP (5R 7S cycl opro Irrethl -1, 3-thi azol -
AR w%uw(w% SHIFOFORMD) %pmﬂh%co'w?ﬁ 7z, 3H),

120, 3'1;‘6 Edddg%/aﬁi@tsfé[ﬁﬁi ﬁ%C@ng o %md'ﬂlé' g2 Qmoam @9§A(dd
([1“, chzo%664+quz 1Hy, 319 (4dd. J_126 70 3.8 Hz, gH) 2.4 (ddd J=12.6,

8.1, 3.5 Hz, 1H), 2.67 (m, 1H), 3.23 (d, J=13.8, 1H), 3.43-3.53 (m, 2H), 3.54
(d, J=13.7 Hz, 1H), 5.40 (br s, 1H), 6.99 (dd, J=8.2, 7.7 Hz, 1H), 7.11-7.19 (m,
4H), 7.37 (m, 1H), 7.53-7.56 (m, 2H).

15  Preparation 4: (5R,7S)-1-(3,5-difluorophenyl)-7-methyl-2-thia-1,3,8-
triazaspiro[4.5]decane 2,2-dioxide (P4)

\ O
HN ‘S’

(ﬁ@

P4
The title compound was prepared in a manner similar to that employed for
(5R,7S)-1-(3-fluorophenyl)-7-methyl-2-thia-1,3,8-triazaspiro[4.5]decane  2,2-

20 dioxide (P2), except that 3,5-difluoroaniline was used in place of 3-
fluoroaniline.  Purification was carried out via silica gel chromatography
(Gradient: 1% to 15% MeOH in dichloromethane) to provide P4 as an oil.



3H) 1.61 (ddd, J=13.6, 5.4, 1.1 Hz, 1H) 1.87 - 1.94
(m 2H) 2.02 (dd, J=13.3, 4.5 Hz, 1H) 2.28 - 2.36 (m
W@ 092364 (d, J=6.6 Hz, 2H) 2.55- 2.58 (m 1H)PQI/M2009/051815
(s,3H 2.80 - 2.86 (m 1H 3.23 (d, J=9.2 Hz, 1H) 3.40

(d, J=9.2 Hz, 1H) 3.46 (d, J=14.3 Hz, 1H) 3.71 (d,
J=14.3 Hz, 1H) 7.08 - 7.19 (m 3H) 7.33 - 7.40 (m 1H)
8.60 (s, 1H); 465.0 (Mrl). 64 Me Al3, P1

(5R 7S)-1-(3- fluorophenyl)-84[4- (nethoxynethyl)-
1,3-thiazol-5- yl]nmethyl)-3,7- dinmethyl-2-thial, 3, 8-
triazaspiro[4.5]deca ne 2,2-dioxide 455.0 (Mtl) - NN
S 65 Mo A13; Pl (5R 7S)-1-(3? fluorophenyl)-8-[(4-
i sobutyl-1, 3-thiazol- 5-yl)nethyl]-3,7-

di mrethyl-2-thia- 1,3,8- triazaspiro[4.5]deca ne

S LA % Bl gy oo, Bk, EL0BRPaganS iy 101

1. 98d-J=B.00Bz,(3H), 2B (@, 2814.02187 Ha HL H)6R(d4T, (-d14.0)47.724.8

(m HERHE 2285 3 2 g sbily e b HhoFel tedn Hrffs 4.4

3. A% dH)) 3883(dHhalf A AB. qTarted JIZ14HE Hi), 349 (J. 68f of AB
Zsi\/i%)ug%t, 9%17 H321 ), égﬁ%tt,(jﬂs.ﬂ D3 82 34 (§ 09705 (ni*Sfn 1

. ’ Examples

Qo

W
HN-S

N7
0
Y 1a

Example 1: (5R,7S)-1-(3-Fluorophenyl)-8-(3-isopropoxybenzyl)-7-methyl-
2-thia-1,3,8-triazaspiro[4.5]decane 2,2-dioxide (1a)

N F
N7
10

Benzyl (2S)-4-cyano-4-[(3-fluorophenyl)amino]-2-methylpiperidine-1-

F

carboxylate
To a solution of benzyl (25)-2-methyl-4-oxopiperidine-1-carboxylate (see C.
Coburn et al., PCT Int. Appl. 2007, WO 2007011810; 20.0 g, 80.9 mmol) in
15 acetic acid (162 mL) was added 3-fluoroaniline (18.0 g, 162 mmol) and zinc
cyanide (23.7 g, 202 mmol). The reaction was allowed to stir overnight at
room temperature. The reaction was cooled to 0°C and quenched with
ammonium hydroxide until the mixture was basic. The reaction was filtered to
provide a yellow solid which was combined with further extractions with
20  methylene chloride, dried with sodium sulfate, and concentrated. The
material was purified using silica gel chromatography to afford the title
compound (29.7 g, 72%). MS m/z 368.1 (M+1).



66 M Al15, P1 (5R 7S)-1-(3- fluorophenyl)-8-[(5-
i sobutyl-1, 3-thiazol- 4-yl)nmethyl]-3,7-
walewetdosie 2-t hia- 1, 3,8- triazaspiro[4.5] deca PE&I/1B2009/051815
2, 2-di oxi de 0.83(dd, J=6.5,4.0Hz,6H 1.07 (d, J=6.8 Hz,
3H 1.62 (dd, J=13.1, 5.7 Hz, 1H) 1.72 - 1.81 (m 1H)
1.83 - 1.98 (m 2H) 2.06 (dd, J=13.5, 4.7 Hz, 1H) 2.25
- 2.33(m 1H 2.47 - 2.53 (m 1H) 2.56 (d, J=7.2 Hz,
H 2.79 (s, 3H 2.80 - 2.85 (m 1H) 3.22 (d, J=9.2
Hz, 1 3.40 (d, J=9.4 Hz, 1H) 3.45 (d, J=13.3 Hz, 1H)
66 (d, J=13.3 Hz, 1H) 7.06- 7.11 (m 2H 7.12 - 17
1H) 7.28 - 7.37 (m 1H) 8.5f%(s, 1H); 467.1 ( ).
Sz N 67 M Al6, Pl (5R 7S)-1-(3-
| uor ophenyl)-8-[(3- isobutylisothiazol -
yhnet hy11-3, 7- di net hyl-2-thi a- 1,3, 8
triazaspiro[ 4.5]deca ne 2'6% '
0.80(dd, J=6.6, 2. 7THz, 6H) 1 ( = Hz, 3H) 1.63 (dd,
J=13.7, 4.9 Hz, 1H) 1.89 (d, .9 , 2H) 1.95 - 2.07
(m 2H) 2.29 (dt, J=12.6, 4.8%Hr, 1H) 2.48 - 2.50 (m

3. 7.
(m M1
f

1H) 2.53 (d, J=7.2 Hz, 89 (s, 3H 2.81 -2.86 (m
1H) 3.24 (d, J=9.2 Hz, 029°(d, J=13.9 Hz, 1H)
3.43 (d, J:92HZ,1H) 55 (d, J=13.9 Hz, 1H) 7.12

vap eZ‘n? it 18 22 (s, i%"%?mz’ 'ﬁ@lé%f% gpeifiramingl-2-

methylplperldlne-1 carboxylate

To a solution of benzyl (25)-4-cyano-4-[(3-fluorophenyl)amino]-2-
5 methylpiperidine-1-carboxylate (8.0 g, 21.8 mmol) in NH3 (109 mL, 218 mmol,

1M in MeOH) was added Raney Nickel in water (1.87 g, 21.8 mmol). The

reaction was hydrogenated (50 psi) for 12 h, filtered over Celite, concentrated,

and purified by silica gel chromatography to provide the title compound (8.0 g,

72%). MS m/z 372.1 (M+1).

O/gO
10 ()A

Benzyl (7S)-1-(3-fluorophenyl)-7-methyl-2-thia-1,3,8-
triazaspiro[4.5]decane-8-carboxylate 2,2-dioxide
To a solution of 3-(imidazole-1-sulfonyl)-1-methyl-3H-imidazol-1-ium ftriflate
(S. Beaudoin, J. Org Chem. 2003, 68, 115-119) (1.47 g, 4.04 mmol) in
15 acetonitrile (3 mL) was added benzyl (25)-4-(aminomethyl)-4-[(3-
fluorophenyl)amino]-2-methylpiperidine-1-carboxylate (1.0 g, 2.69 mmol) in
acetonitrile (2 mL) and the reaction was stirred overnight at room temperature.
The reaction was concentrated and purification by silica gel chromatography
provided the title compound (750 mg, 64%). MS m/z 434.1 (M+1).



Me . NS Al3; p 1 (5R 7S)-8-{[4- (cyclobutyl nmethyl)-
1, 3-thiazol -5- yllnmethyl)-1-(3- fluorophenyl)-3, 7-
walewetdosie 2-t hia- 1, 3,8- triazaspiro[4.5] deca PE&I/1B2009/051815
2,2-dioxide 1.04 (d, J=6.8 Hz, 3H) 1.54 - 1.67 (m 4H)
1.72 - 1.80 (m 2H) 1.88 - 1.96 (m 3H 1.99 - 2.06
(m 1H) 2.28 - 2.37 (m 1H 2.50 - 2.65 (m 2H) 2.65 -
2.7 (m 2H) 2.80 (s, 3H 2.81 -2.89 (m 1H) 3.24 (d,
J=9.4 Hz, 1H) 3.37 - 3.54 (m 2H) 3.72 (d, J=14.5 Hz,
1H 7.08 - 7.20 (m 3H) 7.33 - 7.41 (m 1H) 8.56 (s,
1H). 69 M / N, s Al6; 1Pl (5R, 7S) 8-{[ 3-
(cycl obutyl nethyl )i s ot hi azol -4%"yl | met hyl ) - 1- ( 3-
fl uorophenyl)-3,7- dinethyl-2-thia- 1,3, 8-
triazaspiro[4.5]deca ne 2,2-dioxide 1.03 (d, J=6.8 Hz,
3H) 1.54 - 1.67 (m 3H) 16@ 178(m 2H) 1.86 - 2.03
(m 5 H 231 (td, J=12. /%/@4 Hz, 1H) 2.45 -
2.57 (m 1H 2.61 - 2.70 mN 71 - 2.76 (m 2H)
2.80 (s, 3H 2.83 (d, J=6. n@) 3.25 (d, J=9.2 Hz,
.44 (d, J=9.2 Hz, 1H)

1H) 3.29 (d, J=13.9 Hz, 1
3.54 (d, J=13.9 Hz, 1H) 7.09 ~7.15 (m 2H) 7.18 (d,
J=8.0 Hz, 1H) 7.33 - 7.42 (W 1H 8.20 (s, 1H). 70 Me

- | (7S) - (FFluoropHerf)- Phe&l’iﬁvﬂtﬁ)a-i3(83trld°zhs§§il‘6{ﬂ|'5?d%a)198 -2,2-
.hdazol -5- yl nethyl)- - dinethyl-2-thia- 1,3,
tr| JoXHe r o 4. 5] deca ne22d|OX|de107(d J66Hz

§H)2§|-01 84 sofition Jo#. bendd. 7(7AB)- 1231)‘Iudro§8en1yl)gﬁm(amyl 2hia-1,3,8-
fH) trlazzaﬁgrct[é n]d§pé_r|2e %—cgri)oz(éate Jlér('jn@xmf (QQF;U %2 W(ﬁb& MeOH

9.(2 nitlg ,wabHidded pafadign hyadsidé (B ,mgydh nad))3- Ehel dixire was
%%yér:o%%ﬁat%@ G599 Phiustighty T8 Welgion s glérog anbgoncentrated
60. 6d affddI&fitle doatholfd (BRHhg206Mi INS ik 30B.14/+2). A, PL

Q.0 .

HN-S,
23"

10 (5R,7S8)-1-(3-Fluorophenyl)-8-(3-isopropoxybenzyl)-7-methyl-2-thia-1,3,8-
triazaspiro[4.5]decane 2,2-dioxide (1a)

To a solution of (7 S)-1-(3-fluorophenyl)-7-methyl-2-thia-1,3,8-
triazaspiro[4.5]decane  2,2-dioxide (60 mg, 0.2 mmol) and 3-

isopropoxybenzaldehyde (3 mg, 0.2 mmol) in dichloroethane (2.0 mL) was
15 added acetic acid (12 mg, 0.2 mmol). The reaction was allowed to stir at
room temperature for 5 h and charged with sodium triacetoxyborohydride (85
mg, 0.4 mmol) and stirred overnight. The reaction was quenched with
aqueous sodium bicarbonate, extracted with methylene chloride, dried over
sodium sulfate, and concentrated. Purification by silica gel chromatography
20 using 20-50% ethyl acetate/hexane gradient provided the first eluent (9.7 mg,
11%) of (5S,75)-1-(3-fluorophenyl)-8-(3-isopropoxybenzyl)-7-methyl-2-thia-
1,3,8-triazaspiro[4.5]decane  2,2-dioxide (1b). 'H NMR (400 MHz,
CHLOROFORM-@) 6 ppm 1.17 (d, J=6.22 Hz, 3H) 1.30 (dd, J=6.01, 3.52 Hz,



(5R, 7S)-1-(3- fluorophenyl)-3,7- dinethyl-8-[(5-
nmet hyl - 1Hi ndol- 3- yhnethyll-2-thia- 1,3, 8-

WO 200923sp0 r o] 4. 5] deca ne 2, 2-di oxide 1.09 (d, BEBIER0092051815
3H), 1.64 (dd, J=13.7, 6.4 Hz, 1H), 1.87-1.92 (m 1H),
1.95 (br s, 1H),2.08(dd, J=4.5,13. 7Hz, 1H), 2.13-2.21 (m
1H), 2.30-2.35 (m 1H), 2.36 (s, 3H), 2.56-2.64 (m
1H), 2.78 (s, 3H), 3.16-3.27 (m 1H), 3.38 (d, J=9.4
Hz, 1H), 3.56 (d, J=13.7 Hz, 1H), 3.80 (d, J=13.7 Hz,
1H), 6.93 (d, J=2.2 Hz, 1H), 6.97 (d, J=8.2 Hz, 1H),
6.99-7.17 (m 3H), 7.18-7.26 (m_3H), 7.27 (br s, 1H);
81 33.51, 34.55, 41.27, 42587, 44.38, 44.64,
47.22, 48.77, 50.84, 51.10, 60.93, 61.97, 63.00,
110.85, 111.11, 116.54, 116.80, 119.13, 120. 42,

120. , 3 , 9. ,arl 29.29 0) "

1508145158 380 31 (f 2Bpel 200N 0188 177 (m, 1k

(5R178) - 1L.983m, RHUB2dpHads (M- 8)72.78i(e 238 44@3.11 Hz, 1H)
t H- i | - | -2t hi 1

[o1 27 MCPBT Ol 187 Yub TRV A D010, B9 8 e, g a4 -

3H) 4.56 6% (RIH-6046/87.44 Biz5HA) 8H),-16.8B (M. 7T AO2H)7.20 (06 4H)

1R RO e 1D B Pl it (8 sqipha cent

3. 2814.8, MP=9160bHzof 1H§R,7S)4-(3:lwerophenybHi-(3-BoDBPORYLESZY)-7-

i ob v gEeqr Fbi Rhdiacing 2R (e OB R (400

MHz, CHLOROFORM-q) & ppm 1.03 (d, J=6.64 Hz, 3H) 1.30 (d, J=6.22 Hz,

6H) 1.60 (dd, J=14.10, 5.39 Hz, 1H) 1.78 - 1.86 (m, 1H) 1.92 - 2.05 (m, 2H)

10  2.22-2.30 (m, 1H) 2.47 - 2.56 (m, 1H) 2.67 - 2.75 (m, 1H) 3.26 (d, J=13.69

Hz, 1H) 3.44 - 3.56 (m, 2H) 3.59 (d, J=13.69 Hz, 1H) 4.44 - 4.55 (m, 1H) 4.85

(t, J=7.67 Hz, 1H) 6.74 (d, 2H) 6.73 (d, J=4.98 Hz, 1H) 7.07 - 7.19 (m, 4H)
7.33-7.41 (m, 1H), MS m/z 448.1 (M+1).

\N/Q
h “@
T
15  Example 2: (5R,7S)-1-(3-Fluorophenyl)-8-(3-isopropoxybenzyl)-3,7-
dimethyl-2-thia-1,3,8-triazaspiro[4.5]decane 2,2-dioxide
A solution of (5R,7S5)-1-(3-fluorophenyl)-8-(3-isopropoxybenzyl)-7-methyl-2-
thia-1,3,8 triazaspiro[4.5]decane 2,2-dioxide (1a) (20 mg, 0.045 mmol) in DMF
was added to a slurry of NaH (3.6 mg, 0.09 mmol) in DMF (0.6 mL) at 0°C.
20  The reaction was stirred at 0°C for 2 hours then methyl iodide (8.7 mg, 0.061
mmol) in DMF (0.2 mL) was added. The reaction was allowed to gradually
warm to room temperature and stirred overnight. The reaction was diluted
with water and extracted with ethyl acetate (3 x 10 mL). The combined
organics were dried, concentrated, and purified by silica gel chromatography
25 to yield the title compound (15 mg, 67%). 'H NMR (400 MHz,
CHLOROFORM-0) & ppm 1.04 (d, J=6.64 Hz, 3H) 1.30 (d, J=5.81 Hz, 6H)



(5R 7S)-1-(3- fluorophenyl)-3,7- dinethyl-8-{3-[(2-
nmet hyl -1, 3- benzoxazol - 6- yhoxyl benzyl}-2- thia-1, 3, 8-
W0 200923sp0 r o] 4. 5] deca ne 2, 2-di oxi de 1.045 (d, POEB82609/051815
Hz, 3H), 1.65 (dd, J=5.1, 12.9Hz, 1H),1.92-1.97 (m 2H),
2.02- 2.07 (m 1H), 2.31-2.37 (m 1H), 2.52- 2.59 (m

1H), 2.64 (s, 3H, 2.79-2.83 (m 1H), 2.84 (s, 3H),
3.27 (d, J=9.0 Hz, 1H), 3.48 (d, J=7.0 Hz, 2H), 6.86
(dd, J=7.8, 2.2 Hz, 1H), 6.91-6.93 (m 1H), 6.96-6.97
(m 1H), 6.99 (dd, J-8.5, 2.2 Hz, 2H), 7.095 (d, J=2.2
Hz, 1H), 7.12-7.21 (m 3H), 7.23 (t, J=7.8 Hz, 1H),
7.37-7.43 (q, 1H), 7.58 (d, J =%8.8 Hz, 1H); 551.6
(MH1). 74 Me zI Al19; P1 (5R 7S)-8-[ (3- et hyl -

1H i ndazol -5- yhnethyl1l-1 - fluorophenyl)-3, 7-

T T L e

3H) Hi, a4) 2. 281-(2%}":1%01, 2HDB#9,-34Hp3 (2. 34) 2.787 .89 (MHJH) 2. 82 (s,

%}@ 3% (%jmJ— :l:gszﬂggS? ?8#3’!3@%'?‘)2 18 §3143(844 Hahz, 1H)

(m 3249 (d. I=1B27 Hiz, IH)A.34 7 44, (MLHH) 64733@1 gsz 0BHg, 1H) 6.75 (s,

b, T8l o e

1H) EXampIe 3¢ Mﬁﬁ?S)m(avﬁumoM@nyIM (B-i$QRrOROTenzy ) F-methyl-
f U%f(%hamlé [n:fet?lg %—gﬁjhﬁ% lgra%??ﬂl'ﬁﬁ%ﬁi(?ec%nb@ Adioxide (3)

1, 3, 8- tr| azasplr
et hyl -1, 3-di hydro- 2H benzi m dazol - 2- one Q.0

1061123@rs 3H),1.28 (t,J=7.1Hz, I\ F
1H) , 1.1, 79( pF1H) . 1. 90- 2_83(m ©/
1H), 2. %@:m 2. 30- 2. 36( Q

1H), 2. E?ZP m 1H) 2 78 3(m 1H), 2j'8/4 (SaN H)
3.29 %9. 3 Hz, (s, 3H), 30%43-3. 47 (m
2H) , 3 6B 3. 71(br s, 1 . 6.85(s, 1H), 6. 90( ¥3. 8

HZ 1H), 8295 (d, J=8.1Hz, 1H Compound2

%Sé,yg g&%’,{_}%q)opglléﬂké-(g lsoprbpowbenzyl?§ methyl ﬁrﬂnaq »3,8-

10 triazaspiro[4.5]decane 2,2-dioxide (Compound 2; also described as
Example 1a)
A solution of 1-(bromomethyl)-3-isopropoxybenzene (239 mg, 1.04 mmol) in
DMF (0.5 mL) was added drop-wise over 5 min to a mixture of (5R,7S)-1-(3-
fluorophenyl)-7-methyl-2-thia-1,3,8-triazaspiro[4.5]decane  2,2-dioxide (P2,
15 312 mg, 1.04 mmol) and cesium carbonate (680 mg, 2.09 mmol) in DMF (3
mL), and the resulting suspension was stirred overnight at room temperature.
The reaction mixture was then diluted with water (20 mL) and extracted with
ethyl acetate (3 x 30 mL); the combined organic extracts were dried over
sodium sulfate, filtered, and concentrated in vacuo. The residue was purified
20 by silica gel chromatography (Gradient: 0% to 5% MeOH in dichloromethane)
to provide the product as a white solid (185 mg, 40%). LCMS m/z 448.1
(M+1). "H NMR (400 MHz, CHLOROFORM-d) & ppm 1.06 (br s, 3H), 1.32 (d,
J=6.1 Hz, 6H), 1.61 (br m, 1H), 1.85 (br s, 1H), 1.96-2.09 (br m, 2H), 2.29 (m,
1H), 2.55 (br s, 1H), 2.73 (m, 1H), 3.28 (br d, J=13 Hz, 1H), 3.50 (dd, half of
25 ABX system, J=12.0, 9.0 Hz, 1H), 3.56 (dd, half of ABX system, J=12.1, 7.4



[ 1l APL, 3-(2-{[(5R 7S)-1-(3- fluorophenyl)-3,7-
di net hyl-2, 2- dioxido-2-thia- 1,3, 8-

W@ 2108236p0 r o[ 4. 5] dec- 8-yl I nmethyl)-1, 3- thi azoP€HIB2009/051815
yl )benzonitrile 1.11(d, J=6.6 Hz, 3H), 1.66 (dd,
J=4.9, 14.5 Hz, 1H), 1.93-2.08 (m 2H), 2.11 (dd,
J=4.7, 13.7 Hz, 1H), 2.47-2.55 (m 1H), 2.7-2.77 (m
1H), 2.82 (s, 3H), 2.84- 2.9 (m 1H), 3.27 (d, J=9.4
Hz, 1H), 3.44 (d, J=9.2 Hz, 1H), 3.82 (d, J=15.4 Hz,
1H), 3.92 (d, J=15.4 Hz, 1H), 7.06-7.14 (m 2H),
7.17-7.21 (m 1H), 7.31-7.38 (m_1H), 7.49 (t,
J=7.6Hz, 1H), 7.56-7.60 (m 1H) $48.0-8.05 (m 1H),
8.13 (br s, 1H); 16.42, 33.50, 34.53, 42.03, 45. 66,
52. 13, 55.49, 60.66, 61.44, 113.19, 115.00, 115. 26,

117..07, 20. . 74,

13075 Hnteger d e yii): £31 Gfet P its Mg for ca

Ve FBES.8 HZNH), 6.7418.70(n, 3bl), 7.06R, TByn, 3H).F-38 (m, 1H)

f 1 uorophenyd) 5 - di methyl-84[3- (trifluoronet hyl ()5

1H i ndazol#ss”yl | met hyl ) - 2-thia- 1, 3, 8- @Aw—sf .

triazaspire .@ca ne 2, 2-diroxi de 1.06 (kN J<g '6\@/

3H), 1.65 éﬁ, 3.1, 4.9 Hz, 2H), 1.88-1.94 @2

2.05~( &, J=4-9, Hz, 1H, 2. .33 (M TH)™2. 502,58

(m 1), 2.74-2.79 (m 1H) X2 80 (s, 3H), 8. d,

J=9. 4 H), 3.40-3.49 (m 2H), 7.04-7. 10@%@,

7. 13- 7. }6Z( n§ombbnd 27, 29-7. 44 (m 3H), 7.58 (b¥'s,3 1H).

78 . -8(3-1S i - idin-2-
IY‘.?‘Ff’,?l_ 1 @ﬁé%ﬁh%@l)ag (? ?%oﬂr%a&i@hﬁ?ﬁ??ﬂ-‘? m&hlyl-3-(pyridin-2

i sobuty , 2, ol - 5- ne

3, 7-yhimedwhy2rthia m,%rtriazﬁgpi@[%%dm 2gjoKidg dca ne

2, 2-dimoxd - A 5

3 2. 667 a5yl e patiee (1Y oG4 i e o
(t, ay=mxtpra40f 54,7 9)- 0:03-{leeroptyenyB-87(3-igomopexybanay!) -methyl-2-
2. 1k ] 3 ( 3

2. 7490 ljerkerels gheqhi i gilagi ot AR oo
1H) nyngly apgjcesjum garpopgte (10§ my, 816 mgl:mDMIFKg-5 mip) and the
2 81=e§lmtﬁ|'rg s]rEBer?‘sior?wé‘s e dldtbrmg4t f6bm dnfoefatie. ) reaction
706 - 7018 (Mo 3H) 7 3T - 740 (m AH) 7,70 - 7. 79

(m Mikpre wag ten diligd with water and extracted with ethyl acetate (3 x 20

mL). The combined organic extracts were dried over sodium sulfate, filtered
and concentrated in vacuo to provide a residue, which was purified by silica
gel chromatography (Gradient 0% to 5% MeOH in dichloromethane). The title
15  product was obtained as a white solid (22 mg, 65%). LCMS m/z539.0 (M+1).
'H NMR (500 MHz, CHLOROFORM-q) § 0.97 (br s, 3H), 1.30 (br d, J=6 Hz,
6H), 1.63 (m, 1H), 1.85 (m, 1H), 1.93-2.06 (m, 2H), 2.29 (m, 1H), 2.45 (m,
1H), 2.77 (m, 1H), 3.27 (br d, J=13 Hz, 1H), 3.40 (d, J=9.6 Hz, 1H), 3.49-3.56
(m, 2H), 4.36 (d, J=14.9 Hz, 1H), 4.47-4.54 (m, 2H), 6.72-6.75 (m, 3H), 7.13-
20 7.24 (m, 4H), 7.28 (m, 1H, assumed, partially obscured by solvent peak), 7.40
(m, 1H), 7.56 (br d, J=7 Hz, 1H), 7.75 (ddd, J=7.7, 7.7, 1.8 Hz, 1H), 8.60 (m,
1H).
Example 4: (5R,7S)-1-(3-Fluorophenyl)-8-(3-isopropoxybenzyl)-7-methyl-
3-(5-phenyl-4,5-dihydroisoxazol-3-yl)-2-thia-1,3,8-triazaspiro[4.5]decane
25 2,2-dioxide (4)



No,..N-,..... " 79 H A, P2 (5R 7S)-8-(3,5-
di fl uor obenzyl)-1- (3-fluorophenyl)-7-

WOoreaobAt3632e t hi a- 1, 3, 8- tri azaspiro[ 4. 5] deca ne PCT/IB2009/051815
2,2-dioxide 1.04 (d, J=6.6Hz, 3H) 1.64 (dd, J=13.5,
5.6Hz, 1H) 1.81 - 1.91 (m 1H) 1.98 (dd, J=8.5, 3.9
Hz, 1H) 2.01 - 2.08 (m 1H) 2.18 - 2.31 (m 1H) 2.47 -
2.57 (m 1H 2.65 - 2.76 (m 1H 3.28 (d, J=14.5 Hz,
1H) 3.44 - 3.59 (m 2H) 3.62 (d, J=14.1 Hz, 1H) 4.85
(t, J=7.67 Hz, 1H) 6.66 (dg, J=8.9, 2.50 Hz, 1H) 6.71
- 6.8l (m 2H) 7.09 - 7.16 (m 1H) 7.16 - 7.23 (m 2H)
7.36 - 7.46 (m 1H); 426.2 (Mr1P°424.1 (M1). 80 H |
\z / zz | A P2 5-{[(5R 7S)-1-(3- fluorophenyl)-7-
nmet hyl - 2, 2-di oxi do- 2-thia-1, 3,8- triazaspiro[4.5]dec-
8-yl I methyl)-N nethyl pyridin-2- amne 1.05 (dny 359
1.54 - 1,68-¢m 1H) 1.69 - 1.78 (m 1H) Z. 8¥ 1. 98
(m 1H 2. 120 (m 1H) 2§29 - 2.38 (Y7 1H 277 D
2.90 (m 6 (d 1 —§6 (d, 1H) 3.50 (d, g{ﬁl
3.6 : “,5.18 (s, 0?6 - 6.35 (m 1K) _7.Q1
7.16 ¢ H) 7.28 - 7. (m 2H) 7.72 (s, 1% 42Q. 2"
(|v++1). MeC \, NHA PL (5R 7S)-8-[(5-
chl or o-YH- icrok@zdR 3-yl| ) met hyl] - 1- (3- fl uor ophen - 3,47-
di o b : \5] ]
2 e da 1 oy BE S PFATR AR T HBRR DR 08
1. 8driazagpiogd.pldecang 212-digxidgd (Compoynd 32.938zmgy 1.07%4 gomol),
- 2-d3t§(a(1@1_}2 T, g*b@&hb@éﬂ%ﬁylcm-dmrﬁé&de §pr@§ar@mac$59ding
2.72 - 2.78 (m 1H 2.80 (5, 3H) "3.24 (d, J=9.2 Hz,
PH) t@_ngnglgl,rolgﬁj_q., @,traq rog_L-pﬁe/(sd]QSﬁ;ﬁZ fGFLE-AGQ(p;D 50.2 mg,

3. 94 4% rmdi4- %o;g;'?er(l)%h&di(?e Qk2s %@90(2@2 &ifloly -aHd ?otassium
7.16 (m 1? 7.25 - 7.41 (m 3H) 7.62 - 7.66 (nl) H)
9. 9rafgnates(30.71pg.; 0.7 mmqiware cpppined(ive) dry sealable flask, and

treated with N,N'-dimethylethane-1,2-diamine (32 pL, 0.30 mmol). The

mixture was heated overnight at 105 °C, then cooled to room temperature and

o F
O

10 filtered through Celite. The filter pad was washed with ethyl acetate (20 mL),
and the combined filtrates were washed with saturated aqueous sodium
bicarbonate solution (20 mL), dried over sodium sulfate, filtered and
concentrated in vacuo. The residue was purified by chromatography on silica
gel (Gradient: 0% to 100% ethyl acetate in heptane) to provide the title

15 product as an off-white solid (21.8 mg, 50%). LCMS m/z 593.1 (M+1). 'H
NMR (500 MHz, CHLOROFORM-d) 8 1.09 (m, 3H), 1.32 (br d, J=6 Hz, 6H),
1.70 (m, 1H), 1.95-2.10 (m, 3H), 2.38 (m, 1H), 2.61 (m, 1H), 2.83 (m, 1H),
3.34 (br d, J=13 Hz, 1H), 3.45 (m, 1H), 3.62 (m, 1H), 3.83 (m, 1H), 3.90 (m,
1H), 4.10 (m, 1H), 4.51 (m, 1H), 5.72 (m, 1H), 6.75-6.78 (m, 3H), 7.12-7.23

20 (m, 4H), 7.33-7.45 (m, 6H).

The structures of additional Examples are shown in Tables 1, 2 and 3.
Tables 1-3 give physical data and preparative information for these additional
Examples, and Table 4 contains relevant biological data for all Examples.
Data was obtained either on the compound as a free base or on a
25 pharmaceutically acceptable salt of the compound.
Methods



82 M A2 ; Pl (5R 7S)-8-[(5-ethyl 1, 3-oxazol - 4-

yhnmet hy11-1-(3- fluorophenyl)-3,7- dinethyl-2-thia-
WA 29836350 | azaspi ro[ 4. 5] deca ne 2, 2-di oxi de 1.PSI/[B2009/051815

J=6.6Hz, 3H), 1.12 (t, J=7.6Hz, 3H), 1.63 (dd, J=7.0,

13.9 Hz, 1H), 1.88- 1.97 (m 1H), 2.01-2.08 (m 1H),

2.12 (dd, J=4.3, 13.7 Hz, 1H), 2.27-2.35 (m 1H),

2.50-2.57 (m 3H), 2.68-2.77 (m 1H), 2.79 (s, 3H),

3.21 (d, J=9.4 Hz, 1H), 3.35 (d, J=9.4 Hz, 1H), 3.42

(d, J=7.4 Hz, 2H), 7.04-7.16 (m 3H), 7.28-7.34 (m

1H), 7.64(s, 1H); 12. 80, 16. 42, 18. 23, 18.49, 33.50, 34.53,

42.55, 42.81, 44.88, 45.14, 47. @@, 48. 24, 51. 09,

60. 92, 61.18, N 83

61. 44, 61.70,99.99, 116. 81, 117. 07, 120.69, 120. 95,

423 toR 15 “prenfli) of posfruddghng g irognédy) 7
f | usnetpplerihin-13,8tidazaspiypldcdldrede i di2adioyideneanalpgues by
?;%#%@‘%@'ﬁiﬁ“gns_ triazaspiro[4.5]deca ne

R2 O

2 AY -,

R Qo JOJ\ N—57C .
N-S F 1 / \
g e 5O
N~ N
H R’

5 To a solution of (5R,7S5)-1-(3-fluorophenyl)-7-methyl-2-thia-1,3,8-
triazaspiro[4.5]decane 2,2-dioxide, optionally substituted at the 3-position (1
equivalent) and the appropriate aldehyde (1-2 equivalents) in dichloroethane
(generally 0.1M in substrate) is added acetic acid (2 equivalents). The
reaction is allowed to stir at room temperature for 5 h, then charged with

10  sodium triacetoxyborohydride (2 equivalents) and stirred overnight. The
reaction is quenched with agueous sodium bicarbonate solution and extracted
with methylene chloride; the combined organic layers are dried over sodium
sulfate, filtered and concentrated. The product can be purified by silica gel
chromatography. If the required aldehyde is not commercially available, or

15  easily derived from a similar commercially available compound, preparative
information is given in a footnote in Table 1.

Method B: Preparation of 3-substituted (5R,7S)-1-aryl-7-methyl-2-thia-
1,3,8-triazaspiro[4.5]decane 2,2-dioxide analogues by alkylation

) R' O
- O AY >
H/N—\\S\’ X N-57°
N ey, N ey,
R2 RZ

20 For Methods B and C, if the required alkylating agent or a related compound
(alcohol, aldehyde, carboxylic acid derivative) is not commercially available,
preparative information is given in a footnote in Tables 1 - 3. A solution of 8-
substituted (5R,7S)-1-aryl-7-methyl-2-thia-1,3,8-triazaspiro[4.5]decane  2,2-
dioxide (1 equivalent) in DMF (generally 0.1M in substrate) is added to a



1.12 (d, J=6.64 Hz, 3 H 1.19 (t, J=6.85 Hz, 1H) 1.28

(t, J=5.81Hz, 6 H) 1.60 (dd, J=13.50, 7.27 Hz, 1H)
wWa2®92136330 92 (m 1 H) 2.00 -2.11 (m 2 H) 2. 32PcRIB209/051815

(m 1 H 2.57 - 269 (m 2H 3.45- 3.50 (m 2 H)

3.58 (d, J=7.48 Hz, 2 H 5.06 - 5.17 (m 1 H 6.50 (d,

J=8.31 Hz, 1 H 6.71 (d, J=7.48 Hz, 1 7.01 -7.11

( 3 H 7.23 - 7.3 (m 1H 7.43 (dd, J=8.10, 7.27

Hz, 1 H,; MSmz 449.2 (M+l) 84 HO,N,,, 1 A, Ex 1

(5R 7S)-1-(3- fluorophenyl)-7- methyl-8-(3-

nitrobenzyl)-2-thia- 1,3, 8- trlazasplro[4 5] deca ne

2, 2-di oxi de APCl 434.9 (Mrl) 43470 (M1) 85 H A P2
(5R 7S)-1-(3- fluorophenyl)-8-(3- iodobenzyl)-7-
rrethyl 2-thia-1,3,8- triazaspiro[4.5]deca ne

§ﬂg%@%ﬁ@é&%en%)é§% %&n%%ﬁ?MF TI—% C Tég reaction
(dd is gtirnegl @,0 xr© B)riqzhoul nd Zne]jgr adertlwitty a1soludion ‘pf the 3dkygating
Hz, aﬁgpﬁt (ézl(f'%q gggntg)gln]l%&rgalégwg; %tg%fg)l\'/l_%mﬁgbr ?&lgﬁésélglmwed
(d td:gradlyallewarm-DtQ n@omote(rﬁnergturell—DAlteﬁna;'g'eb/ddhe Jubstrate (1
7. 550V o i ehing s GBS iR glofis] af P cdlnag in o
53. §0.187inssubgiBate) algw,trgateg[wthmesmg c@rbor_[@tg (%.5- 5lgqxu|1alents) at
o e s o A Ml e
1- ( 3nfl| extyeoieH ewiy pthyVag@_taleM The tdempined organic layers are dried,
concentrated, and purified by silica gel chromatography to provide the title
10  product.
Method C: Preparation of 8-substituted (5R,7S)-1-aryl-7-methyl-2-thia-
1,3,8-triazaspiro[4.5]decane 2,2-dioxide analogues via alkylation

2
RZ\ O\\ 20 R\NO\\S/’o
/N_S‘/ R N
N "'1, [}j ‘7
H R'I
(5R,7S5)-1-Aryl-7-methyl-2-thia-1,3,8-triazaspiro[4.5]decane 2,2-dioxide,

15  preferably substituted at the 3-position (1 equivalent) and the alkylating agent
(1-2 equivalents) are combined in DMF (generally 0.1M in substrate) and
treated with cesium carbonate (1.5-3 equivalents) at room temperature. The
reaction is stirred overnight, then diluted with water and extracted with ethyl
acetate. The combined organic layers are dried, concentrated, and purified

20 by silica gel chromatography to provide the title product.

Method D: Preparation of 1-substituted-1 H-pyrazole-5-carbaldehydes

R
0 Y0\ R
0. Z H N \ 7
e N/ + UN. —_— N o) —_— N
H,N" R \ N
Ie) | K \ H
7~

Step 1. Preparation of 1-substituted 5-(diethoxymethyl)-1H-pyrazole
(3E)-4-(Dimethylamino)-1,1-dimethoxybut-3-en-2-one (2.5 mmol) and the
25 appropriate substituted hydrazine (2.5 mmol) are combined in ethanol (12 mL)

and heated to 85 °C until the reaction has proceeded to completion. Removal



1,3,8- triazaspiro[4.5]deca ne 2,2-dioxide 1.03 (d,
J=6.6Hz, 3H),1.59 (dd, J=6.2,

WQA 200343633H) , 1. 76- 1. 84(m 1H), 1. 92- 2.05 (m 2H)PCT/IB2009/051815
2.21-2.29 (m1H), 2.46- 2.54 (m 1H), 2.65-2.71 (m
1H), 3.27 (d, J=13.7 Hz, 1H), 3.46-3.54 (m 2H), 3.62
(d, J=13.3 Hz, 1H), 4.68-4.75 (br s, 1H), 5.02 (s,
2H), 6.78 (d, J=7.5 Hz, 1H), 6.81- 6.86 (m 2H),
7.08-7.20 (m 4H), 7.29- 7.43 (m 5H); 496.6 (Mtl)
494.5 (M1). 87 H -0 A P2 (5R 7S)-1-(3-
fl uorophenyl)-8-(3- nethoxybenzyl)-7-
nmet hyl - 2-thia-1, 3, 8- triazaspirdf4.5] deca ne
2,2-dioxide 1.05 (d, J=6.6 Hz, 3H) 1.56 - 1.65 (m 2H)
177-187m1H)196(de .5, 3.9 Hz, 1H) 2.01

( ddé)f %613&}{?_67 %cuégrgg%e%lg%(: ] dL%;t %@1 érmcan”b_g ?%grﬁléa ‘without
H) p8rifichtion 8r S@jgated Rrglica. gepclrdmatpgtlephy. Hz, 1H) 3. 77
_ﬂ;’g‘bg@% gtroni&?_;%?%l'ﬂute%’%&& gz%lez- = a@n%&%m/d%

(m ThEl) 1-sdugatityted By(digti@xgmetyh)l H-@@azdle |fromthePQrey|ou_s step is

5 { BT o LUSIORERUN, ol Rk o

met Whméﬂluqlltl4 The, reaet®nerixturg iy reactel at, rog) tempegature or

(S' h%;a::gedztoﬁo ?éqmg'gﬁ%d're%%ign % (g(%npl%gb Iﬁ L%galiaéﬂo’g \érﬁﬁzgdium
H) b&ag®nate is) fallewed Hy, ex#gct@n4wltl( gjlchj_q@mgthgge(dRemoval of

‘] 1%0} glz%roglgg é '_éé?’dt%ag/hl;}ﬁ i%n E%U%e%lbgsﬁl}ﬁﬂ)?da clzro%tography

Y 31¢ dwyitiethe desiwdamazplgaldaisge, J=7.9 Hz, 1H) 7.72

(S, Mdthod4EO (Plebhratfith of 8-(3-arylbenzyl)-substituted (5R,7S)-1-(3-
fluorophenyl)-7-methyl-2-thia-1,3,8-triazaspiro[4.5]decane 2,2-dioxide
analogues via Suzuki reaction

Q
~, /O
HN-57° E OH HN—5” F
\ / 1
s N AF—B\ s N
(j - (j
—_—_—
N7 Nz
I©) Ar\©)
P3

15 (5R,75)-1-(3-Fluorophenyl)-8-(3-iodobenzyl)-7-methyl-2-thia-1,3,8-
triazaspiro[4.5]decane 2,2-dioxide (P3) (1 equivalent), the appropriate boronic
acid (2-3 equivalents), sodium carbonate (5 equivalents) and water (100
equivalents) are combined in ethanol (0.1M in substrate) and degassed with
nitrogen. Tetrakis(triphenylphosphine)palladium(0) (0.1 equivalent) is added,

20 and the reaction mixture is heated at 40 °C overnight. The reaction is poured
into dilute agqueous sodium bicarbonate and extracted with dichloromethane.
The combined organic layers are dried over sodium sulfate, filtered, and
concentrated in vacuo. Purification of the title product is carried out via silica
gel chromatography.

25 Table 1



418 (M1). 89 HNLj- /11 A23; P2 (5R 7S)-1-(3-
fluorophenyl)-7- nmethyl-8-[3-(1- nethyl-1H m dazol - 5-

wWQ bwenzepid- 2-thia- 1,3, 8- triazaspiro[4.5] decaP@BIB2009/051815

2,2-dioxide 1.07 (d, J=6.6Hz, 3H) 1.64 (d, J=6.6Hz,
1H 1.79 - 1.90 (m 1H) 1.96 - 2.07 (m 1H 2.26 -
2.37 (m 1H 2.54 - 2.62 (m 1H) 2.69 - 2.78 (m 2H)
3.36 (d, J=13.3 Hz, 1H) 3.45 - 3.61 (m 2H) 3.68 (s,
3H) 3.72 (d, J=13.3 Hz, 1H) 4.62 (t, J=8.3 Hz, 1H)
7.08 - 7.11 (m 1H 7.11 - 7.16 (m 1H) 7.16 - 7.22
(m 1H) 7.21 - 7.26 (m 1H) 732(t J=9.1 Hz, 2H)
7.36 - 7.41 (m 1H) 7.40 - 7.45%m 2H) 7.52 - 7.56
(m 1H); 469.9 (M+l) 467.9 (M1). 90 H U U U A P2
(5R, 7S) - 1- (3- fluorophenyl)-7- nethyl-8-[3-
(trifluoromethyl)ben zylk:24thia-1,3, 8-
triazaspiro[ 4.5]deca ne 2 K= ghoom deFl 07 (d J=6.6 Hz,

3H) 1.64 (dd, J=13.5, 64/Hz,N .77 - 1.89 (m 1H)
1.95 - 2.11 (m 2H 2.18 - 1H)246-258
(m1H)263-275(m1 J=14.1 Hz, 1H)
3.45 - 3.61 (m 2H 3. J+13 69Hz 1H 4.77 (t,

J=7.5 Hz, 1H) 7.08-715(zm1H)715-7.23(m 2H)

7.35 / A3 3H)Tprpdd = 7. 93 (N 2H); 4582 (L)
454. 2 1). 91 me ek uOoi A P1 %—@Mmomcomﬂz CDCl), "°C NMR
] ; _ ()rrgz-( unless otherwise
{[(5§’ 7% 1- (%Afl L(% RI heWLé Na%fe7 (? f szerved peaks, & (ppm);
di gxi#d- 2-{t hia- 1, 3 tri azaspl ro pd &G LCMS, observed ion m/z
8-yl I met hyl ) -6- net hmaveyphenol .02 (udqss olr:eﬁuus8inH+IZa;ed)3l-|)
1.63 (ddd | J=13 5 |ga5 1 1 1 '—'7 1! .
2.03 (§d, [9=13.6, 4.8 Hz, 1H) 2.22|357%; %% ey
- 2.56((m| 1H) 2.74 (d,| J=6.6Hz, 1 H)21$80(s S—I,) 232‘d)23$(r241H)
1 (5R¥ SR17(3- 472 m, 1H),
(dd, J#¥11./5, 2.0 Hz, 2H) FBpB;Z]'yI)s %7951'{ égg ?E g W 3.0
3H)| 5. 7 ({br . s. * 1H) §.fdini- Tl AR 3 4=9.2 Hz,
1.8 Hz M;LH) \7. - |Ah20 p(omIﬂ-BJy?azoV BH)-3.57 (e44L1emHz]J ) 3.87-3.93
46q.2 (M) wee. 1 (B[S %QBtWth'ma(mﬁ*i){ gs f ) 7.08-
) 718 (m. 3H), 7.3 11.27,
f1 yoropherpyl) - 3, di ”EttrEYalplrg[a Eifeds | B9y 208 05043 56,
yhnmet hy11-|2-thi a- 1, 3, §-ne 2,2-dioxide 4877, 5110, 51.62, 60.41, 6145,
106.72, 116.80, 117.06, 120.68, 120.94,
129.22, 130.25, 130.51, 138.01; APCI
436.0 (M+1).
ORTSIS 1103 (d, J-6.8 Hz, 3H), 1.60-1.66 (m,
dﬁ;’;‘;ﬁ fg_%[){_’ © | 1H), 1.85-1.93 (m, 2H), 2.17-2.28 (m,
(222_y 1H), 2.45-2.52 (m, 1H), 2.64-2.70 (m,
— A, D | tifveroethylAH- | 1H): 28 (s, 2H), 3.23 (d, J=9.4 Hz, 1H)
6 | Me | L N e razol-5-y 3.3 (d, J=14.2 Hz, 1H), 3.39 (d, J=9.2 Hz,
N ply ho-th 1H), 3.70(d, J=14.2 Hz, 1H), 4.06-4.13
F 31’15"89 yi-2-thia- 1 "4H), 4.68-4.78 (m, 1H), 6.08 (d, J=1.8
FoF tria’za-spiro[4.5] doca | H2: 1H), 7.1-7.2 (m, 1H), 7.36-7.45 (m,
o 2.0 ionide 1H); APCI 476.3 (M+1).
1.04 (d, J=6.6 Hz, 3H), 1.26 (1, J=7.4 Hz,
3H), 1.60-1.72 (m, 4H), 1.79-1.92 (m,
3H), 2.3-2.37 (m, 1H), 2.49-2.56 (m, 1H),
(5R,7S)-8-{[1- 2.64-2.72 (m, 1H), 2.81 (s, 3H), 3.25 (d,
(cyclobutylmethyl)- | J=9.6 Hz, 2H), 3.32 (d, J=13.9 Hz, 1H),
. 1H-pyrazol-5- 3.44 (d, J=9.2 Hz), 3.56 (d, J= 13.9 Hz),
M A D | Yimethyl}-1-(3- 3.97 (dd, J=7.2, 2.0 Hz, 2H), 5.98 (d,
7 Me siN P’1 fluorophenyl)-3,7- J=1.8 Hz, 1H), 7.09-7.19 (m, 3H), 7.32
v@ dimethyl-2-thia- (d, J=1.8 Hz, 1H), 7.35-7.41 (m, 1H);
1,3,8- 33.24, 33.50, 34.01, 36.08, 42.03, 43.85,
triazaspiro[4.5]deca | 45.66, 48.50, 48.76, 51.61, 51.87, 54.20,
ne 2,2-dioxide 680.15, 60.40, 61.44, 6196, 99.99,

106.72, 116.81, 117.07, 120.69, 120.95,
129.23, 129.49, 130.26, 130.52, 138.02,
138.28; APCI 462.4 (M+1).




triazaspiro[4.5]deca ne 2,2-dioxide 0.82 (t, J=7.4 Hz,

3H 1.03 (d, J=6.8 Hz, 3H) 1.58 - 1.67 (m 3H) 1.86 -
wa2@9/186350 2H) 1.99 (dd, J=13.7, 5.1 Hz, 1H) 2.PCI/[R(09/051815

J=12.6, 5.0 Hz, 1H) 2.46 - 2.56 (m 1H) 2.59 -2.64 (m

2H) 2.80 (s, 3H) 2.81 - 2.85 (m 1H) 3.24 (d, J=9.2

Hz, 1H) 3.29 (d, J=13.9 Hz, 1H) 3.43 (d, J=9.2 Hz, 1H)
3.56 (d, J=13.9 Hz, 1H) 7.08 - 7.20 (m 3H) 7.32 -

7.43 (m 1H) 8.22 (s, 1H); 453.3 (M1). I\ N s

93 M %* A24; P1 (5R 7S)-1-(3- fluorophenyl)-3,7-

di net hyl-8-[(5- phenyl-1, 3-oxazol 4-yl)nmethyl]-2-thia-

1,3,8- triazaspiro[4.5]deca ne 2%2-dioxi de 1.05 (d,
J=6.6 Hz, 3H) 1.63 (dd, J=13.6, 5.4 Hz, 1H) 1.88- 1.93
(m 2H) 2.02 (dd, J=13.5, 4.9 Hz, 1H) 2.40 - 2.48 (m
IH 25— 264 {my tH) 4- 78—s; Ve3%ad9 =47, %6 B2 kM09 (@
1H)| 3.22 (d, J=9.2 |Hz, 3. 40 d 28592, BHk1.55 BH1BL, 51 He,
- y RS- ), 1.97-2:
(d,| J=13. 71 Hz, 3.72 g}ﬂ) 4} J?—“I)" 5(&%}' QZ ;3?8
(m| 3H] 7.|26 (m vi-103 -7 d 7714, 2H)250-
7.78 o($ e IHG | 71. d Af,l\/H]el)yl)mM]d\/b NP5 (m RH), 2.80 (s 3H) % (d, J=9.2
) 21 20b yl-athia Hz, 1H), 3.38 (d, J=9.2 Hz, 2H), 7.06-
(SR, 75)-14(3 @ﬁherﬁgy‘ BI( 4- (m, 3H), 7.30-7.39 (m, 1H), 7.76 (s,
i sgbut y1-1, 3- oxazol|- 5-\yl)dagbMhea 31:@ 9937, 22,63, 28.06, 33.24, 33.50,
di et hyl- 2-t hi a- 3, 8-| rbe.2-d@@s pi r P§a¥s5pLBC H1 AR 6092, 11681,
2,2-dioxide 0.83 (t, J36.5 Hz, 6H)| 1706 04 'I48. GRE 1294
1 Fa N AN Q a1l 4 LN 0 1l
3H) —+6—dd 83ttt dd\UdGG‘JB_PHPGH_)‘L‘l% @ J
1H)| 1.91 { 1. 1H)| @&k B81-6- 2. 0Bs£ M, 2|4)H)352t 122 (lzddH) 1.62
J=14.3] 3.3 , 2. 2Qu Qﬂhenﬂ)*g'l(w . /=52 125*2 1H) 129 ® 955
1H 2|4 ] I 55 8}2113 5 (m,
(m . g, £ (m - 26 H) 24 56 (m,
(s,| 8H| M3.[2} (/d, @}2 Hmnethjd]-@7 3. 3B 735;99(m44Hi—|280(§,bi)|) 3.25
- : imethy-2- t, 3.40-379 gu 3H), 3.78
3. 48 HB'“S _'Og:ﬁ LG (W(t% '0,Hz, 2%))7599??..J§P8Hz 1H),
(m 1 7.67 'I)’ 4 ZQPII’()[%J‘E))& 7.09-7.19 “(m, 3H),r 7.34-7.42 (m, 2H);
ne 2,2-dioxide 20.30, 29.62, 48.76, 51.87, 6144,
106.72, 174.50; APCI 450.43 (M+1).
0.84 (t, J=7.4 Hz, 3H), 1.07 (d, J=6.6Hz,
3H), 1.23 (t, J=7.2 Hz, 1H), 1.51-1.58 (q,
1H), 1.62 (dd, J=6.5, 14.3 Hz, 1H), 1.87-
1.95 (m, 1H), 1.98-2.06 (m, 1H), 2.09
(5R,75)-1-(3- (dd, J=4.3, 13.7 Hz, 1H), 2.28-2.35 (m,
fluorophenyl)-3,7- 1H), 2.48 (t, J=7.6 Hz, 1H), 2.51-2.56 (m,
dimethyl-8-[(5- 2H), 2.71-2.78 (m, 1H), 2.79 (s, 3H), 3.21
10 Me N \ A; propyl-1,3-oxazol- (d, J=9.4 Hz, 1H), 3.37 (d, J=9.4 Hz, 2H),
/ P1 | 4-yl)methyl]-2-thia- | 3.43 (d, J=12.3 Hz, 1H), 7.04-7.16 (m,
o 1,3,8- 3H), 7.28-7.35 (m, 1H), 7.64 (s, 1H);
triazaspiro[4.5]deca | 13.83, 21.34, 21.60, 21.85, 26.77, 33.24,
ne 2,2-dioxide 33.50, 34.27, 34.23, 42.55, 42.81, 44.88,
4824, 51.00, 51.35, 60.92, 61.70,
116.55, 116.81, 117.07, 120.69, 120.95,
129.23, 129.49, 130.26, 149.15, 149.41,
150.18, 161.57; APCI 437.3 (M+1).
103 (d, J=6.8 Hz, 3H), 1.28-1.34 (m,
2H), 1.63 (dd, J=12.7, 5.1 Hz, 1H), 1.86-
g}’:;;)ﬁlfpéﬁ:nethw) 191 (m, 2H). 1.96 (d, J=113 Hz, 2H),
Tk orranob. 2.28-2.36 (m, 2H), 2.50-2.57 (m, 2H),
et 13- 2.77-2.83 (m, 2H), 2.92-2.98 (q, 1H),
1 el OO A %uoropgenyl)-S ;. | 324 (d J=9.0 Hz, 1H), 3.37 (t, J=7 6 Hz,
. P1 | Gimothyt 2-thioe 1H), 3.43 (d, J=9.2 Hz, 1H), 3.47 (s, 3H),
< 138 3.85 (dd, J=8.6, 7.0 Hz, 1H), 6.01 (d,
trasaspiro[4 5]deca | 9=1-8 Hz, 1H), 7.09-7.18 (m, 3H), 7.35-
it 7.41(m, 2H); 3.75, 14.36, 14.62, 21.35,
’ 4385, 4877, 51.61, 53.68, 60.67,
106.97, 171.65; APCI 448.4 (M+1).
1.04 (d, J=6.6Hz, 3H), 1.35 (t, J=7.2 Hz,
1H), 1.65 (dd, J=4.5, 13.5 Hz, 1H), 1.92-
]Eli’ggs&';r'](?)'_s S| 198 (m, 2H), 1.77 (s, 3H), 2.30-2.35 (m,
dimetﬁyI-S-)E[Z-(’Z- 1H), 2.53-2.61 (m, 1H), 2.81 (s, 3H), 3.25
A | mothylohonylpyridi | (@ J=9:2Hz, 1H), 3.37 (d, J=147 Hz
12 | Me I 1P | w2, 1H), 3.43 (d, J=9.2 Hz, 1H), 3.64 (d,
= thia_y1 3o y J=14.5 Hz, 1H), 7.01-7.21 (m, 4H), 7.22-
trinsaspiro4 5]deca | 7-31 (M, 4H), 7.32.7.41 (m, 1H), 8.5 (d,
it J=49 Hz, 1H); 14.35, 15.64, 33.24,
’ 33.50, 34.53, 42.29, 44.88, 51.87, 52.13,
57.30, 60.66, 61.70, 117.32, 120.95,




85 95 M 40 HO A5; P1 2-ethyl-5- {[(5R 7S)-1-(3-
fluorophenyl)-3,7- dinethyl-2,2- dioxido-2-thia-

WA 29836350 | azaspi ro[ 4. 5] dec-

8- yl | net hyl } bi pheeiE/IB2009/051815

2-0l 0.96 - 1.02 (m 6H) 1.60 (d, J=13.5 Hz, 1H) 1.89
(t, J=5.2 Hz, 2H) 1.99 (dd, J=13.6, 4.8 Hz, 1H) 2.27 -
2.57 (m 4H) 2.70 - 2.78 (m 1H 2.79 (s, 3H 3.23 (d,
J=9.2 Hz, 1H) 3.29 (d, J=14.4 Hz, 1H) 3.38 - 3.43 (m
1H) 3.48 - 3.58 (m 1H) 4.69 (br. s., 1H 6.85 (d,

J=8.20 Hz, 1H) 6.95 (d, J=2.2 Hz, 1H) 7.04 - 7.18 (m
5H 7.24 - 7.28 (m 1H) 7.31 - 7.39 (m 3H). 96 M F

411 40 HO A5; P1 2'-fluoro-5- {[(5R 7S)-1-(3-

fl uorophenyl)-3,7- dinethyl-2,2- dioxido-2-thia-
1,3,8- triazaspiro[4.5]dec8- yllnethyl}biphenyl 2-o0l
1 ) AN | _f‘f‘ Ll LN 1 o1 £ 2l ) 'I_flf\f\ | A Ll 14 LN
- Yz, O 0 THZ, 7o) (L 0L (00, I 7312495 428 ¥, 12655 129.74,
1.84 -11.99 (m 2H)| 1.99 - 2.06 (n] 131k 12080148dq, 149.31; APCI
J=6. 6,162 4 1 Hz | 1HI 2 48 . 2 R749§)-MM+1)I—I\ 2 71 -
2.77 (M IH 2.79 (s, 3mueBroa-¢d, | 1095 B Mty 5o o
h fl henyDey- e e AN
(d,| J=13.3 Hz, 1 3. 39 nrég’yﬁ’_z _—ig.id%_ H771-2Bbm, 3IHD 4,26 ¢h, J=12.9 Hz,
J=13433| Hz,| 1 717 }?gbr .2_t|$a_1,,é,8i% 6 5335 346)‘?-_%0“:?):123-*172-67 Edm m;
1H) 7. 03 (dyI=1. 8 |F, [Mieasiroeioee 7733501 KD 758 (3,54 v
7.07 (m 2H) 7.18 - 7. 25% TFEVEEFI)"”? 28, 735742400, (1A), 7.8k s, 1H)
512 0 (M1) 97 M i AB: Pl {[ARRI09.&MH). (3.
fl yor oph_er yl)-3,7- [di rretéfkﬂ/zls}@(,ﬂz-- d %%)l WE»%T@M%Q#P )2138
trilazaspi rlo[ 4. 5] ded8- yl|l ﬁ‘é‘g‘l‘ﬂ%"f: 2 | 213 (m 2H) 2.17 - 2.30 (m. 1H) 2.45 -
. . ylmethyl)?1-(3-
met|hyd bipH “ol| A; Tuorophenyl)-7- 2.53 (m, 1H) 2.56 - 2.66 (m, 1H) 3.32 -
P2 | othyi-2thiat 3,8 | 338 (. 1H) 340 - 3.48 (m, 1H) 3.55 -
N triazaspirol4 5ldeca | 368 (M. 1H) 3.73 - 3.83 (m, 1H) 692 -
oD oo 7.22 (m, 6H) 7.34 - 7.56 (m, 2H) 8.14 (s,
: 1H); 430.2 (M+1)
5{[(5R,7S)-1-(3- 1.03 (d, J=6.6 Hz, 3H) 1.49 - 1.69 (m,
fluorophenyl)-3,7- | 2H) 1.84 - 2.07 (m, 2H) 2.12 (s, 3H) 2.25
dimethyl-2,2- - 2.38 (m, 1H) 2.47 - 2.62 (m, 1H) 2.70 -
5 | Mo A% | dioxido-2-thia- 2.85 (m, 4H) 3.16 - 3.33 (m, 2H) 3.43 (d,
O O P1 1,38 J=9.1 Hz, 1H) 3.55 (d, J=13.2 Hz, 1H)
triazaspiro[4.5]dec- | 4.72 (br. s., 1H) 6.87 (d, J=8.3 Hz, 1H)
HO 8-ylJmethyl}-2"- 6.94 (d, J=2.1 Hz, 1H) 7.04 - 7.43 (m, 10
methylbiphenyl-2-ol | H); 510.3 (M+1).
1.08 (d, J=6.6Hz, 3H) 1.63 (dd, J=13.8,
7.1 Hz, 1H) 1.89 (d, J=8.6Hz, 1H) 2.00 -
2.10 (m, 2H) 2.20 - 2.28 (m, 1H) 2.54 -
ﬁ;}j;égﬁg@ﬁ_);;(_?" 264 (m. 2H) 2.75 (s, 3H) 2.8 (t, J=6.0
dimethyl-2.2. Hz, 2H) 3.22 - 3.30 (m, 1H) 3.39 (d,
. . | dioxido2-thia- J=13.3 Hz, 1H) 3.49 (d, J=9.6Hz, 1H)
6 | Mo Oj A s 3.59 (d, J=13.5 Hz, 1H) 4.12 (t, J=6.1 Hz,
/) P1 | iazaspiro[d.5jdec. | 27) 675 - 6.84 (m, 3H) 7.08 - 7.22 (m,
N7 piroLs. 4H) 7.35 - 7.43 (m, 1H); 17.72, 31.95,
I-]meth liphenoxy) | 3402 34.28, 42.04, 5110, 57.05, 6067,
y YUPNenoxy) | 6170, 62.74, 63.00, 113.18, 113.44,
propanenitrile 115.25, 115.51, 116.29, 116.55, 120.17,
122.24, 122.50, 129.22, 129.74, 158.20;
473.3 (M+1).
104 (d, J=6.64 Hz, 3 H) 1.61 (dd,
(5R,75)-1-(3- J=13.27, 5.81 Hz, 1 H) 1.79 - 1.88 (m, 1
fluorophenyl)-7- H) 1.95 (dd, J=8.50, 3.94 Hz, 1 H) 1.99
methyl-8-[3-(4- (d, J=4.56 Hz, 1 H) 2.02 (d, J=4.15 Hz, 1
7 lu | = A7, | methylpyridin-3- H) 2.23 (s, 3 H) 2.25 - 2.32 (m, 1 H) 2.49
\ P2 | ylbenzyl]-2-thia- -2.59 (m, 1 H) 2.68 - 2.75 (m, 1 H) 3.32
1,38 (d, J=13.69 Hz, 1 H) 3.51 (dd, 2 H) 3.69
triazaspiro[4.5]deca | (d, J=13.69 Hz, 1 H) 7.08 - 7.27 (m, 7 H)
ne 2,2-dioxide 7.31-7.41 (m, 2 H) 8.38 (s, 1 H) 8.42 (d,
J=4.98 Hz, 1 H); MS m/z 481.2 (M+1).
1.04 (d, J=6.2 Hz, 3H), 1.21 (t, J=7.1 Hz,
1H), 1.60 (dd, J=5.8, 13.7 Hz, 1H), 1.77-
1.86 (m, 1H), 1.90-2.05 (m, 2H), 2.22-
(5R,75)-8-benzyl-1- | 2.30 (m, 1H), 2.46-2.54 (m, 1H), 2.65-
(3-fluorophenyl)-7- | 2.75 (m, 1H), 3.30 (d, J=13.3 Hz, 1H),
18 | H A; methyl-2-thia-1,3,8- | 3.51 (d, J=14.5 Hz, 1H), 3.63 (d, J=13.7
P2 triazaspiro[4.5]deca | Hz, 1H), 4.96 (br s, 1H), 7.08-7.28 (m,
ne 2,2-dioxide 8H), 7.33-7.40 (q, 1H); 16.09, 34.05,
41.97, 44.61, 51.21, 51.48, 53.59, 53.86,
58.08, 116.71, 116.98, 120.41, 127.28,
128.33, 128.86, 129.13, 130.45; 390.1




1.01 (d,
1.87 -

J=6.6 Hz, 3H) 1.61 (dd,
1.95 (m 2H) 1.97 -5 -fluoro-5- 2.04 (m 1H)

wQ2@8/18650 3H) 2. 29 (dq,

(ddg,
(s, 3H) 3.
3.54 (d,
J=8.2 Hz,
2.8 Hz,
7.21 -

526.0 (M 1).

20 -

J=13. 3 Hz,

1H) 6. 90

1H) 7.05 -
7.27 (m 1H

J=8.4, 4.2, 3.9 Hz,

1H)
(d,

7.31 -

J
J=6.3, 6.0,

4.77 (br.
J=2.3 Hz,

=13.6, 4.6 Hz,

1H 2.72 -
3.29 (m 2H) 3.40 (d,
S.,
1H) 6.99 (dt,
7.13 (m 3H) 7.13 -
7.40 (m 1H);
98 M 40 HO As; Pl {[(5R 7S)-1-(3-
f1 uorophenyl)-3,7- dinethyl-2, 22di oxi do- 2

1H)

4.3 Hz, 1HICTDIHERR09/051815
2.78 (m 1H 2.79
J=9.4 Hz, 1H)
1H) 6.84 (d,
J=8. 4,
7.19 (m 2H)
528.0 (M+l)

-t hi a- 1

38 triazaspiro[4.5]dec8-yllnethyl)-2 -
rret hyI bi phenyl 2- ol

1.01°(d,

J=6.8

Hz 3H) 1.61 (dd,
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1
J.I_I)
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J. U’-|- \III
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I bor g
52 ((qd
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8.
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n g

2. 04
J=8. 4

79 (@/ﬁ

3Hz, 1H)
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| XBRT3)-BB3Hy
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TA) 2. 09 (5

pheﬂ:
thyl-3-thj2-1 g 8H

pIr
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dloxi-]@ac"g]

1@#@1 6.6 Bz, 3H). 1563 (1B (m,
%1 1713;1 7 HJ 282 Q.06 (m,

%6323 U Sk

J_137
/32, (1Y 3.44S-. 3571 216). 8

JJQL%B—%Q&S (e m :|H)74(1)$0
i}l)l74-§é§5 Hy) 474.2

99 |
hut y
)hgr
D
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= —0 .
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=

H)
Me SN Ai
| met hyl ) -

-3, 7-
o[ 4. 5’ deaq
1.6 m
H) g§£6

T
(m
M
3.
F8
-
S.

o

) I\JQE% - ~
\I;mgm il
00

[
4

Pl (5R 75)
| - 4-

[ (ot
00( g.ee Hz, 6H) 1.04 (d, J=66 Hz,
3 1H) 1.77 -
fMBa? sL G =an) 253 -
B8 2.47 - 2.56 (m, 1H) 2.66 -
=2@(r@gH 3dze (thGS Uzpp) 3.45
J@{ ﬁz J=13.3 Hz 1H)
87(t J=7.5 Hz,
_1+B 74 @. 24)467(6r(rs1 1|4)F7|))8 7.15
iz 2H71Y (@ 7P fiz 2H) 733 -
749! " 462.5 (Mt

oo (¢t

AW NNW— P~ a—

32I, .2

128 -

8 (m 1H
t—3=9—-2
6Hz, 1
7. 36
) A25; H

| met hyl ).-
@. g;dec
H 1.71 -

6 (m 2H)
H 2.46 -

W
N

o~

~l

=N
3

-~
W N

3d2 8 Bbvicd
340+
F%‘i”?%& ALY
AeShers 3 i
2 (m 3H 2

102 (0 /6.6 G2, 3%} Y552 1% (m,
iz 1 7711:8 88 (m,O4) .93 (a1 B3 5,
539 IH) 147} 346 MeTiy) 200
(d, J=4.6Hz, 1H) 2.22 - 2.33 (m, TH) 2.46

56 (m, 67 - 2,77 (m, 1H) 3.29
ydoﬁ Iyzl) iH)lMé 33.58 (m, 2H)
3 &1 (

JS1.3 69 Hz, 1H) 4.76 (t, J=7.9

33_% 75’4]21Hz 1H) 6.90
(&75 A05(-M 14 H) 7.16
(04, 8 322 U2 grw 21 (t, J=7.9 Hz,

6.96 (d,
19165 mﬁk‘ﬁ“go%“ o, (d”™

I —33%
06 - 7.15
63.4 (M]

Invs

3 'm;\;'ml‘g

T A MNDNE

tﬂhtydbsﬁeéyl)mm at
6 (do J=7.4
J=13.3
nR¥PE
B b BYio@b) 1
J=9 2 Hz, 1

thia-1
’ij[fslai&
A0 (A

J.I I}
8.49 (
tphgquy@nzwlh? ar
1 - 2.29 (m

3|—9 7.2
(5R,75)-1-(3-
fluorophenyl)-7-
methyl-8-(3-
propoxybenzyl)-2-
thia-1,3,8-
triazaspiro[4.5]deca
ne 2,2-dioxide

—Ij 03~f(d A3 FH (B 50 Hz,
FH) 350 (@lem)J=13.FH)5.8 FHz 5UH) 1.73 -
1.86 (m, 3H) 1.95 (dd, J=8.5, 3.9 Hz, 1H)
2.01 (dd, J=13.3, 4.6Hz, 1H) 2.22 - 2.30
(m, 1H) 2.47 - 2.56 (m, 1H) 2.66 - 2.74
(m, 1H) 3.27 (d, J=13.3 Hz, 1H) 3.43 -
3.57 (m, 2H) 3.60 (d, J=13.7 Hz, 1H) 3.87
(t, J=6.6Hz, 2H) 4.80 (t, J=7.5 Hz, 1H)
6.73 - 6.77 (m, 3H) 7.08 - 7.13 (m, 1H)
7.13 - 7.18 (m, 3H) 7.33 - 7.40 (m, 1H);
448.5 (M+1) 446.5 (M-1).

23

(5R,75)-1-(3-
fluorophenyl)-7-
methyl-8-[3-
(trifluoromethoxy)b
enzyl]-2-thia-1,3,8-
triazaspiro[4.5]deca
ne 2,2-dioxide

1.03 (d, J=6.6 Hz, 3H) 157 - 1.61 (m,
1H) 1.62 (dd, J=5.8, 1.3 Hz, 1H) 1.78 -
1.86 (m, 1H) 1.95 (dd, J=8.3, 4.2 Hz, 1H)
1.98 - 2.05 (m, 1H) 2.19 - 2.26 (m, 1H)
246 - 2.54 (m, 1H) 2.64 - 2.73 (m, 1H)
3.30 (d, J=14.1 Hz, 1H) 3.44 - 3.57 (m,
2H) 3.64 (d, J=14.1 Hz, 1H) 4.82 (, J=8.1
Hz, 1H) 7.03 - 7.19 (m, 5 H) 7.26 - 7.30
(m, 1H) 7.33 - 7.41 (m, 1H); 474.5 (M+1)
472.4 (M-1).

24

(5R,75)-8-(3-
ethoxybenzyl)-1-(3-
fluorophenyl)-7-
methyl-2-thia-1,3,8-
triazaspiro[4.5]deca
ne 2,2-dioxide

1.04 (d, J=6.6 Hz, 3H) 1.39 (, J=7.1 Hz,
3H) 1.56 - 1.64 (m, 2H) 1.77 - 1.87 (m,
1H) 1.95 (dd, J=8.5, 3.9Hz, 1H) 2.01 (dd,
J=13.5, 4.8 Hz, 1H) 2.22 - 2.31 (m, 1H)
247 - 2.56 (m, 1H) 2.65 - 2.75 (m, 1H)
3.27 (d, J=13.7 Hz, 1H) 3.44 - 3.57 (m,
2H) 3.61 (d, J=13.7 Hz, 1H) 3.98 (q,

7.1 Hz, 2H) 4.75 (t, J=8.1 Hz, 1H) 6.72




86
WQle@2i18135® -

1.03 (d,
1. 64 (dd,

t hi a-

ne 2, 2-di oxi de
1-(5-{[(5R, 7S)-1-(3-
1'3' 8-

101 M HO o A26; P1

J
1H) 1.88

fluorophenyl)-3,7- dinethyl-2, 2-
triazaspiro[4.5]dec-
8-yl |l met hyl)-2- hydroxyphenyl)-2- nethyl propan-1-
J=6.6 Hz, 3H) 1.17 (dd,
J=13.5, 5.3 Hz,

PCT/IB2009/051815
one
=6.8, 2.9 Hz, 6H)

1.94 (m 2H) 1.98

- 2.04 (m 1H) 2.29 (td, J=12.8, 5.1, 4.8 Hz, 1H 2.47
- 2.56 (m 1H) 2.74 - 2.79 (m 1H 2.80 (s, 3H) 3.25
(d, J=9.2 Hz, 1H) 3.32 (d, J=13.5 Hz, 1H) 3.42 (d,
J=9.2 Hz, 1H) 3.45 - 3.54 (m 2H%687(d J=8.6 Hz,
1H) 7.08 - 7.14 (m 2H) 7.15 - 7319 (m 1H) 7.28 (dd,
J=8.6, 2.2 Hz, 1H) 7.32 - 7.39 (m 1H) 7.55 (d, J=2.0
Hz, 1H) 12.38 (s, 1H); 490.3 (Mr1) 488.3 (M1). 102 Me
- e T N AT PEABR 7S =8 1[ =6.78 (m. 3H) 7.11 (dd, J=9.8, 1.9 Hz,
(cylcl ohexyl net hyl )- 1, 3- oxazol - ,/iH) met hyd9)m12H( B33 - 7.42 (m.
fl yorohen-3 7- oy11 -'l' dinet h‘,’1- 1H) ¥papIMel). g
t2ri agas;gi ro%4ég] ((Jlecalr;; 2, é di oxi duég%pg%“é %%%gﬁljﬁéﬁdg
) 4{ 0. m = Hz )19 06 (m, 1H)
1.22 (fn 3H) ¢1.51 -| 1. 9650 gf e[%t;»y)bl zga(rf?o'ﬂ( 4|59 (m7 )
1.87 - |1.97(m_2H)| 2. dendaita- J by Y o4 64%, (i 28/ 5%
o A o i o S e
1H)| 2. 74 4 2.82°(m| 1H)| teea o[fgldecgg% 2 Hp 11H ‘ij J’dg n1821 o
Hz,| 1H| 330 - 3.4§ (m|r8epadides - | %.56; (ay 3R Tor8 5 =
7.36 (m 1H) 7.63 (|s, 1H); 491. 3 (M)7331033ME wh); 456.5 (M+1)
454.4. (M-1).
4{[(5R,75)1-(3-
fluorophenyl)-7-
26 | H A | methyl-2,2-dioxido- 406.1 (M+1) 404.1 (M-1)
P2 | 2-thia-1,3,8- : :
HO triazaspiro[4.5]dec-
8-yllmethyl}phenol
1.04 (d, J=6.6 Hz, 3H) 1.56 - 1.65 (m,
2H) 1.77 - 1.88 (m, 2H) 1.92 - 2.00 (m,
(5R,7S)-8-[3- 2H) 2.06 - 2.16 (m, 2H) 2.24 - 2.31 (m,
(cyclobutyloxy)benz | 1H) 2.33 - 2.43 (m, 2H) 2.47 - 2.55 (m,
° Pl | V1 1H) 2.68 - 2.76 (m, 1H) 3.28 (d, J=13.7
27 H Q/ Y fluorophenyl)-7- Hz, 1H) 3.45 - 3.50 (m, 1H) 3.51 - 3.56
P2 | methyl-2-thia-1,38- | (m. 1H) 3.59 (d, J=13.7 Hz, 1H) 453 -
triazaspiro[4.5]deca | 4.62 (m, 1H) 4.71 (t, J=8.1 Hz, 1H) 6.65
ne 2,2-dioxide (dd, J=8.3, 2.49 Hz, 1H) 6.68 (s, 1H) 6.74
(d, J=7.5 Hz, 1H) 7.07 - 7.18 (m, 4H)
7.33 - 7.41 (m, 1H); 460.1 (M+1).
1.07 (d, J=6.6 Hz, 3H), 1.66 (dd,
5 chloro4. =7.05, 13.7 Hz, 1H), 1.82-1.90 (m, 1H),
BRI 1-(3- 1.99-2.04 (m, 1H), 2.05-2.07 (m, 2H),
feAR,7S)1 N 2.19-2.27 (m. 1H), 2.50-2.57 (m. 1H).
P A, D o o, | 258266 (m, 1H), 3.30 (d, J=13.7 Hz,
P2 ;"_fhiay_; éé_'ox' O | 1H), 3.46-3.49 (m, 2H), 3.57 (d, J=13.6
“thia-1,3, Hz, 1H), 6.90 (d, J =16.0, 8.2 Hz, 1H),
"o piazaspirold Sldec- | 697 (d, J = 83 Hz, 1H), 7.04-7.09 (m,
Yiimethyliphenol | ory 707,47 (m. 2H), 7.31-7.38 (m.
1H); 440.0 (M+1)
1.05 (d, J=6.6 Hz, 3H) 1.59 (dd, J=13.3,
6.3 Hz, 2H) 1.77 - 1.87 (m, 1H) 1.92 -
(5R,75)-1-(3- 2.05 (m, 1H) 2.27 - 2.38 (m, 1H) 2.51 -
fluorophenyl)-8-[(2- | 2.60 (m, 1H) 2.67 - 2.77 (m, 1H) 3.37 (d,
E methoxybiphenyl-3- | J=13.5 Hz, 1H) 3.47 - 3.57 (m, 2H) 3.67
20 [ H | { )p{ ) |55 | yimethyi-7-methyl- | (d, J=13.5 Hz, 1H) 3.75 (s, 3H) 4.66 (br.
2-thia-1,3,8- s, 1H) 6.93 - 6.97 (m, 1H) 7.00 (dt,
/O triazaspiro[4.5]deca =7.5, 1.07 Hz, 1H) 7.08 (dd, J=8.6, 1.4
ne 2,2-dioxide Hz, 2H) 7.10 - 7.15 (m, 2H) 7.25 (dd,
7.4, 1.56 Hz, 2H) 7.27 - 7.33 (m, 2H)
7.33 - 7.40 (m, 2H); 496.1 (M+1).
1.06 (d, J=6.6 Hz, 3H) 1.61 (dd, J=13.5,
ORIS1S 5.6 Hz, 2H) 1.86 (br. s., 1H) 1.94 - 2.06
;;Loﬁ’ 89%.)' . (m, 2H) 2.22 (s, 3H) 2.27 - 2.34 (m, 1H)
e e, | 252 - 261 (m, 1H) 2.69 - 2.78 (m, 1H)
30 | H O O = "I‘e %h "|° 29?1’ " | 3.34 (d, J=13.3 Hz, 1H) 3.45 - 3.60 (m,
ymethyll-2-thia- | 51y 3.70 (d, 4133 Hz, 1H) 4.68 (t, J=8.1
s Hz, 1H) 7.08 - 7.15 (m, 2H) 7.18 (t, J=7.3
”agazsl‘é'.ro[.d Ideca | )" 5 Hy 7.25 (d, J=2.1 Hz, 2H) 7.28 -
ne £,s-dloxide 7.34 (m, 1H) 7.33 - 7.42 (m, 1H); 480.1




ON A27; Pl (5R, 7S)-8-[(5-

benzyl-1, 3-oxazol 4-yl)nmethyl]-1-(3-
1,3,8- triazaspiro[4.5] deca PET/IB2009/051815

W@lRevetssaie 2- t hi a-

fl uorophenyl)-3, 7-

2. 2-dioxide 1.04 (d, J=6.6 Hz, 3H) 1.58 (ddd, J=13.86,
6.0, 1.2 Hz, 1H) 1.81 - 1.90 (m 1H) 1.90 - 1.99 (m
1H) 2.04 (dd, J=13.7, 4.7 Hz, 1H) 2.26 - 2.37 (m 1H
2.49 (td, J=12.4, 8.4, 3.8 Hz, 1H) 2.75 (dd, J=11.5,
6.3 Hz, 1H) 2.78 (s, 3H) 3.20 (d, J=9.2 Hz, 1H) 3.42
(d, J=65.0 Hz, 1H) 3.41 (d, J=43 Hz, 1H) 3.37 (d,
J=3.3 Hz, 1H) 3.89 (s, 2H) 7.04 - 7.16 (m 3H) 7.17 -
7.23 (m 5 H) 7.25 - 7.36 (m 1ff 7.65 (s, 1H): 485.3
(Mk1). 104 Me .. _.,....,x A P'1 (5R 7S)-8-
(cyclopropylnethyl) J1- (3- fluorophenyl)
, dirprethyt=2-tthig—1738 = t1hAagasprrof4-5jdeca
ne |2, 2Z4digxide -0.0o5 - [0.01 (m ZH) 1.23.-381{m, @HHB7(- 06 (m, 1H)
2H)| 0. %9 - 1H) (@;@&1 %8 6076 P (m6wz¥((r§l11';))§%
(dd, JF13, 1H)| (4580 Zs"ﬁ: m P iﬁém 2H) 3.74 -
2. 1031 MH 4 gjg iﬁ@tﬂyl)@ me6y|5—I283 (rih )3237229 ( diH) 5.17 (or.
J=27. 2] 6. . 5Q 2=thig,. 55 g : z g t(’ﬁ]”"z
1H)| 2. 80 ( 3.|122 (d:laza plﬁ E‘f,Hﬁ (31 %3(& a1H)jg7'ag i
Hz,| 1H] 7. (m 533 243, s( M), 43 (m¥1).32 -
7.40 (M (l\/Hl) 366 = (M 1070365 Rl 63/ J;%'g 2
. m m
F1F A28, ) - 8- ((87743"8[@'” UPI19 296 - 2.37 (m, 1H) 2.54 - 262 (m,
i sgpr opoxy 1-(3 j?ﬁ‘k\;iﬁen -269 278 (m. 2H) 3.36 (d, J=13.3
3, 7-@! max_r E; 3, uorgp Zasp J?ofﬁ 5‘]5d)e§3: _(@11eJ2H) 3721(3)
2, 2-di oxi ¢ :6ne6yl42ﬂw;a 13d) 327§125((,ﬂ ﬁ @gg s 1z
6H)|, 1|63 7, 5”3?2 0[45] eFI) 8¢, .’L794-|z (1) 7.27 - 7.33
2H) 1. bs- 2. 2.[352%9°% (rr H%jb%;gg;%g%%ﬁf‘ el
1H)—2769 ) 2- 86— ‘15’(d‘:?6‘6“Hz“3H5"|’43((m—71Hz
1H)|, 3]41 Hz,| 1K), ,3.46 [(&h) 1d7dd.,94z.s ) 192 -
4.4-4. 59 ( . 56-| FonBg 2H902 ¥, 1887 (204 (5. 1H)229
3H)|, 7/30{ 7.41 AH; ﬂud[cﬁlat;ellﬁ),? 22| §85138,25,% B BE0 20
34.|12% | 34.|55, . 31,p244. gy 8;"”6’2 13.5Hz, 16%.ALg, J=7.1 Hz, 2H)
60.|67, | 61.|717° 72. 83, 1o§ ot Sldec- 552 (. s, 1H) B2 (0, =79 Hz, 1H
67 (d, J=2.1 Hz, 1H) 6.81 (d, J=8.3 Hz,
8-ylimethyliphenol | 411y 761716 (m, 3H) 7.27 - 7.35 (m.
1H); 449.9 (M+1).
(5R.79)8](2-
fluorobiphenyl-3-
E: y)methyl]-1-(3-
34 | H .| fluorophenyl)-7- 484.3 (M+1
() [ | oromtomit g [ #4200
F triazaspiro[4.5]deca
ne 2,2-dioxide
110 (t, J=7.5 Hz, 3H) 155 (d, J=5.0 Hz
. 3H) 2.35 - 2.46 (m, 3H) 2.46 - 2.60 (
ORISIIE | 4h) 280 (o s, ) 327 (d 495 He.
e | s e e s
E; . , J=13. z, . s
3% | H O O p3 | MUoroRROmYIFT- o | J-83 Hz, 1H) 6.97 (d, J=7.9 Hz, 1H)
ey > | 7.06 (t, J=7.9 Hz, 1H) 7.12 (d, J=7.5 Hz,
flagaspirold.Sldeca | oh) 747 (br. s., 2H) 7.20 - 7.24 (m, 1H)
ne £,s-dioxide 7.30 (d, J=7.1 Hz, 1H) 7.33 - 7.39 (m,
2H) 7.44 - 7.51 (m, 2H); 494.2 (M+1).
706 (d, J=6.6 Hz, 3H) 1.63 (d, J=5.8 Fiz
1H) 1.79 - 1.89 (m, 1H) 1.94 - 2.07 (m.
]Eli’g’rzsz]';r'](?)'_% oH) 224 - 233 (m. 1H) 2.50 - 2,60 (m
e | a6 S5 o S
E, (trifluoromethyl)bip < AN m, 7 :
36 | H J=13.3 Hz, 1H) 4.70 (t, J=8.1 Hz, 1H)
O O P3| henyl-3-ylimethyl)- 710~ 745 (. 2H) 715 - 7.24 (. 4H)
F Ciaraspmold. 5ldeca | 7:28 - 7:34 (m, 2H) 738 (a, J-7.1 Hz,
FF ”ag"";gfo[. L 1H) 7.47 (4, J=7.7 Hz, 1H) 7.55 (t, J=7.5
ne £,s-dioxide Hz, 1H) 7.74 (d, J=7.5 Hz, 1H); 534.2
(M+1).




112. 41, 117.06, 120. 68, 120.94, 129. 48, 130.25, 130. 51,

498.3 (M+l). 106 M s -N - \/ A P1

WB2{04A3q366R, 7S) - 1- (3- fluorophenyl) -3, 7- di net PgI/IB20®/051815
di oxi do-2-thia- 1,3,8- 1.12 (d, J=6.6 Hz, 3H), 1.63
(dd, J=6.2, 13.1Hz,1H),1.89-1.97 (m1H),2.05- 2.14 (m
2H),2.39-2.47 (m1H), 2.61- 2.74 (m 1H), 2.80 (s,
3H), 3.23 (d, J=9.4 Hz, 1H), 3.38 (d, J=9.2 Hz, 1H),
3.75 (dd, 87 triazaspiro[4.5]clec-
8-yl I nmethyl)-1,3- thiazol-2- yl)benzonitrile J=14.8,
24.2 Hz, 2H), 691698(m1|—|)

7.02-7.07(m 2H), 7. 10- 7. 14(m 1H) /5
7.20-7.26(m 1H), 7. 51- 7. 56(m 1H),
7.65-7.69(m 1H), 8. 05-8.09(m 1H),

8.15-8.18 (m 1H);

4. M7 A
S12—+—Mi)—167 Mg o 155 (d, J=3.7 Hz, 3H) 2.27 (s, 3H) 2.41
(5R,75)-8-[3-(3,5- (s, 3H) 2.43 - 2.56 (m, 4H) 2.74 (s, 1H)
o dimethylisoxazol-4- | 2.84 (br. s., 1H) 3.27 (br. s., 1H) 3.52 (br.
N E. yl)benzyl]-1-(3- s., 2H) 3.98 (d, J=14.1 Hz, 1H) 4.46 (d,
37 H 3 Pé fluorophenyl)-7- J=14.1 Hz, 1H) 5.09 (br. s., 1H) 6.93 (d,

methyl-2-thia-1,3,8-
triazaspiro[4.5]deca
ne 2,2-dioxide

J=8.3 Hz, 1H) 7.05 (d, J=7.5 Hz, 1H)
7.07 - 714 (m, 1H) 7.14 - 7.23 (m, 2H)
7.30 (d, J=9.1 Hz, 1H) 7.42 (d, J=9.1 Hz,
1H) 7.52 (t, J=8.5 Hz, 1H); 485.2 (M+1).

(5R,7 5)-8-[3-(4-
chlorophenoxy)ben
zyl]-1-(3-
fluorophenyl)-7-
methyl-2-thia-1,3,8-
triazaspiro[4.5]deca

o A
38 | H Oj :
Cl)ij P2

1.03 (d, J=6.6Hz, 3H), 1.62 (dd, J=13.7,
5.8 Hz, 1H), 1.78-1.88 (m, 1H), 1.90-1.97
(m, 1H), 1.97-2.03 (m, 1H), 2.23-2.32 (m,
1H), 2.47-2.57 (m, 1H), 2.67-2.77 (m,
1H), 3.29 (d, J=13.7 Hz, 1H), 3.43-3.58
(m, 2H), 3.62 (d, J=13.7 Hz, 1H), 4.89 (t,
J=8.1 Hz, 1H) 6.84 (dd, J=8.1, 1.9 Hz,
1H), 6.86-6.93 (m, 3H), 6.96 (d, J=7.5
Hz, 1H), 7.08-7.15 (m, 1H), 7.17 (dd,

triazaspiro[4.5]dec-
8-yllmethyl}phenol

ne 2,2-dioxide J=83, 21 Hz, 2H), 7.20-7.24 (m, 1H),
7.24-729 (m, 2H), 7.35-7.43 (m, 1H);
551.6 (M+1); 516.2 (M+1), 514.2 (M-1).
0.96 (t, J=7.5 Hz, 3H) 1.10 (d, J=6.6 Hz,
(5R,75)-1-(3- 3H) 1.27 (d, J=5.8 Hz, 3H) 1.55 - 1.64
fluorophenyl)-7- (m, 1H) 1.65 - 1.78 (m, 2H) 1.85 - 1.94
methyl-8-(3-{[(1R)- | (m, 1H) 1.96 - 2.10 (m, 2H) 2.25 - 2.37
39 H /\/OO)L A°, 1- (m, 1H) 2.53 - 2.65 (m, 1H) 2.70 - 2.80
P2 methylpropylJoxy}b | (m, 1H) 3.35 (d, J=13.3 Hz, 1H) 3.45 -
enzyl)-2-thia-1,3,8- | 3.60 (m, 2H) 3.66 (d, J=13.7 Hz, 1H) 4.19
triazaspiro[4.5]deca | - 4.32 (m, 1H) 4.99 (br. s., 1H) 6.71 -
ne 2,2-dioxide 6.81 (m, 3H) 7.05 - 7.22 (m, 4H) 7.29 -
7.43 (m, 1H) 462.2 (M+1).
1.04 (d, J=6.6 Hz, 3H) 1.32 (d, J=5.8 Hz,
6H) 1.65 (dd, J=13.5, 5.2 Hz, 1H) 1.93 (t,
J=4.2 Hz, 2H) 2.03 (dd, J=13.5, 4.8 Hz,
ﬁ;l{c[)(rf)’séi);&f’;_ 1H) 2.29 - 2.37 (m, 1H) 2.48 - 2.58 (m.
dimethyl-2.2- ’ 1H) 2.77 - 2.81 (m, 1H) 2.83 (s, 3H) 3.28
° A0 dioxido.-2-thia- (d, J=22.8 Hz, 1H) 3.26 (d, J=9.3 Hz, 1H)
40 | Me v/ P1 138 3.29 (d, J=13.5 Hz, 1H) 3.28 (s, 1H) 3.45
o tria’zaspiro[4 5]dec- (d, J=9.1 Hz, 1H) 3.51 (d, /=13.3 Hz, 1H)
8-y|]methy|}-é- 4.46 - 455 (m, 1H) 5.64 (br. s., 1H) 6.65
isopropoxyphenol (d, J=7.9 Hz, 1H) 6.73 (s, 1H) 6.80 (d,
J=7.9 Hz, 1H) 7.10 - 7.17 (m, 2H) (d,
J=8.3 Hz, 1H) 7.34 - 7.42 (m, 1H); 478.2
(M+1), 476.3 (M-1).
0.96 (t, J=7.5 Hz, 3H) 1.05 (d, J=7.1 Hz,
(5R,75)-1-(3- 3H) 1.26 (d, J=6.2 Hz, 3H) 1.53 - 1.79
fluorophenyl)-3,7- (m, 4H) 1.91 - 1.97 (m, 2H) 2.05 (dd,
dimethyl-8-(3- J=13.5, 4.8 Hz, 1H) 2.30 - 2.40 (m, 1H)
41 Me /\/O\Qj A°, {[(1R)-1- 2.54 (dd, J=7.9, 4.6 Hz, 1H) 2.83 (s, 3H)
P1 methylpropylloxylb | 3.28 (t, J=8.5 Hz, 1H) 3.34 (s, 1H) 3.46
enzyl)-2-thia-1,3,8- | (d, J=9.1 Hz, 1H) 3.57 (d, J=13.3 Hz, 1H)
triazaspiro[4.5]deca | 4.20 - 4.29 (m, 1H) 6.74 (d, J=1.7 Hz,
ne 2,2-dioxide 1H) 6.76 (s, 2H) 7.10 - 7.23 (m, 4H) 7.35
-7.44 (m, 1H); 476.3 (M+1).
2-chloro-4- 1.04 (d, J=6.6 Hz, 3H) 1.24 - 1.32 (m,
{[(5R,75)-1-(3- 2H) 1.64 (dd, J=13.7, 5.4 Hz, 1H) 1.89 -
fluorophenyl)-3,7- 1.97 (m, 1H) 2.05 (dd, J=13.5, 4.8 Hz,
42 | me cl A; dimethyl-2,2- 1H) 2.22 - 2.33 (m, 1H) 2.44 - 2.56 (m,
P1 dioxido-2-thia- 1H) 2.71 - 2.79 (m, 1H) 2.82 (s, 3H) 3.22
HO 1,3,8- - 331 (m, 2H) 3.43 (d, J=9.5 Hz, 1H)

347 - 3.54 (m, 1H) 551 (br. s., 1H) 6.87
- 6.93 (m, 1H) 6.96 - 7.02 (m, 1H) 7.10 -




A29 P1;

i sopropoxypyridin

(5R, 7S)-1- (3-

f | uor opheny1) - 8- [ ( 4-

2-yl)methyl]-3,7-

di met hyl-2-thi a-

WA 29836350 | azaspi ro[ 4. 5] deca ne 2, 2-di oxi de 1.PSI/[B2009/051815

J=6.8 Hz, 3H),

1.33 (d,

J=6.1 Hz, 6H),

1. 67 (dd,

J=13.4, 6.1 Hz, 2H), 1.91- 2.02 (m 2H), 2.09 (dd,
J=13.4, 4.9 Hz, 1H), 2.37-2.43 (m 1H), 2.59-2.65 (m
1H), 2.83 (s, 3H), 2.84-2.91 (m 1H), 3.27 (d, J=9.3
Hz, 1H), 3.48 (d, J=4.6 Hz, 1H), 3.66 (d, J=14.2Hz,
1H), 4.54-4.61 (m 1H), 6.62 (dd, J=5.6, 2.4 Hz, 1H),
6.8 (d, J=2.4Hz, 1H), 7.12-7.18 gnl 2H), 7.21 (d,
J=7.1 Hz, 1H), 7.36-7.42 (m 1FD 8.28 (d, J=5.9 Hz,
1H). 108 Me a (/ /-- | HO A5; P1 2'-chloro-5-
{[(5R 78) 1- (3 fluorophenyl) 3,7- dlnethyl 2, 2-
di gxide=2gthia—1, 3, 87 triazasprrpi#: (mm)egér 25 (m, 1H); 4542
yl I|lmet hyl Ybi phenyl 4-ol [1.02 (d, J—awﬁﬂkt 3H) é
(dd, J+13[4, 5.6 Hf, 1H) 1.87- 1.95!f J?%-#ﬁz 23H0114 7 1 e
J=13. 4 2. 265R7828(35 rr g bt S $ 216 1o
( 1H) 6.1 jﬁ‘oxy 91|—()$,28 3 7 @. 12182 ,2.59 (m.
J=9. & %ﬁ, w m lFWZ r@1W38©@2m)ﬂ$
Hz,| 1H] 3. =13. 3 113z, 1 : 3545(%’ Hz, 11 957 d§ﬁ137
(d,| J=8.4 q. Vg’zas ; &L | 1 ) 3799(1(7 J=7 7TH BH) 6.73 -
(m| aH 7.[27 - 7. 39 (m ﬁﬁ °/‘ 79 10492 (529) 095 -
FAERY et PNV EAY 100 743(m1 1)
( I\I J.} D1 .]J \ Ivr J.} . LU J IVC |\|, \J J1 01 d J=6’-8‘+‘i 3HT1L38 (t J=70 HZ
(5R, 7S] -8-(1, 3- benzoxdzol - 5- yI ms h—yh)ﬂ-(]id (33.6,'5.4 Hz, 1H) 1.87 -
f1 yoropherpyl) -3, 7- |di mgt gggxyz th 1%32(% 8;1)33(221 (ﬁ)JZ-127245% (an
trijazaspirjo[ 4. 5] degda ng Re yl)?%xil AB1H) 272 - 2.78 (m, 1H) 2.79 (s, 3H) 3.22
1. 24%d 36' | 71 (d, J=9.4 Hz, 1H) 3.26 (d, J=13.3 Hz, 1H)
1H)|, 1. 92-°2. 02 H)|,P2. 073102%22*(%1] 1:3414( J%QSZEZ 48 4)}35r 35k())r(rsn
S:IIH)’ 2. 14 zs’ SH)’ 76 tgza%gro[ggﬂjec ::3 @(46 Tg44 .66 (d,
2 8-yllmethyl}phenol J=1.8 Hz, 1H) 677 (d, J=8.0 Hz 1H)
7.07 - 7.18 (m, 3H) 7.31 - 7.39 (m, 1H);
464.3 (M+1).
1.05 (d, J=6.8 Hz, 3H) 1.62 - 1.69 (m,
ffilzfgfefz?;) .| 1H) 188 - 1.94 (m, 2H) 1.98 - 2.06 (m,
(3_ﬂuorophenyy|;_' 1H) 2.31 - 2.40 (m, 1H) 2.53 - 2.61 (m,
A; ( | 1H) 2.80 (s, 3H) 2.87 - 2.94 (m, 1H) 3.26
45 | Me | © p1 | STamethvkahia- | je9.2 Hiz, 1H) 3.41 - 3.49 (m, 2H)
DO 3.65 (d, /=15.0 Hz, 1H) 7.07 - 7.26 (m, 5
ol triazaspiro[4.5]deca | \/"vz 30 (g J=79. 1.7 Hz, 1H) 7.36 -
ne 2,2-dioxide 7.44 (m, 1H); 472.1 (M+1).
1.01 - 1.06 (m, 3H) 1.23 - 1.25 (m, 1H)
ORTSTS | 163 (dd, J=13.9, 5.3 Hz, 1H) 1.89 - 1.94
dﬁ;’;‘;ﬁ Ieé“f()z'. 7 (m, 2H) 1.98 - 2.05 (m, 1H) 2.20 (s, 3H)
A mlé}én]s 2.30 - 2.38 (m, 1H) 2.51 - 2.60 (m, 1H)
46 | Me b "I‘)eme%h ﬁz tr):i:; " | 2.80 (s, 3H) 2.82 - 2.86 (m, 1H) 3.24 (d,
O O 31’38 Ye-thia- J=9.2 Hz, 1H) 3.36 (d, J=13.5 Hz, 1H)
S 344 (d, 9.2 Hz, 1H) 3.62 (d, J=13.5
riazaspiro[4.5ldeca | | "y 708 - 7.40 (m. 12H); 4943
ne 2,2-dioxide (M+1)
1.01 (d, J=6.8 Hz, 3H) 1.61 (dd, J=13.4,
PSR TSI G- 54 1, 1H) 1.87 - 1.92 (m, 1H) 2.00 (dd]
d?"“:ﬁ Ie%)' 4= J=13.5, 4.9 Hz, 1H) 2.11 (s, 3H) 2.22 -
- d!m?d VZ' e 2.30 (m, 1H) 2.44 - 2.53 (m, 1H) 2.70 -
a7 | ve A; 1'gxé_°' -thia- 2.77 (m, 1H) 2.79 (s, 3H) 3.23 (d, J=9.2
A PU | g1 51 Hz, 1H) 3.29 (d, J=13.5 Hz, 1H) 3.41 (d,
o7y riazaspiro[4.5ldec- | ;79 5 1 "1H) '3.45 (q, J=7.0 Hz, 1H)
Imethyliphenyhac | 352 (0 J=13.5 Hz, 1H) 7.05 - 7.17 (m, 5
yiimethylspheny! H) 7.26 (s, 1H) 7.31 - 7.39 (m, 3H); 461.3
etamide (M+1)
1.09 (d, J=6.6 Hz, 3H) 1.41 (br. s., 1H)
1.61 (dd, J=13.5, 6.8 Hz, 1H) 1.85 (d,
]Eli’g’rz)sz]';r'](?l’)' o J=2.9 Hz, 1H) 1.92 - 2.00 (m, 1H) 2.04 -
1H.% Ig e 2.12 (m, 1H) 2.26 - 2.37 (m, 1H) 2.54 -
A (Im;tr;1 ?):3'7_ 2.64 (m, 1H) 2.68 - 2.75 (m, 1H) 2.77 (s,
48 | Me N\ b ﬁ. thyl o 3H) 3.18 - 3.24 (m, 1H) 3.35 (d, J=9.4
y 1'?2 yl-e-thia- Hz, 1H) 3.57 (d, J=13.9 Hz, 1H) 3.81 (d,
N A Bl J=13.7 Hz, 1H) 6.94 - 7.08 (m, 5 H) 7.11
”aéazsl‘é'.ro[.d Ideca | 751 (m. 2H) 7.31 (d, /8.2 Hz, 1H)
ne £,s-dioxide 749 (d, J=7.8 Hz, 1H); 4433 (M+1)
441.2 (M-1).




1H), 3.77-3.98(m 2H), 5. 45(s, 2H),
7.03-7.11(m 2H), 7. 11-7. 15(m 1H),
W@ 208436320(m 1H), 7. 32(d, J=8. 4Hz,
1H), 7.56-7.63(m 1H), 8. 47(s, 1H); 44
HON 31 . CP1 "' 6-{[(5R 7S)-1-(3-
di met hyl-2, 2- di oxi do-2-thial, 3, 8-
triazaspiro[4.5]clec8-yllnethyl)-4

PCT/IB2009/051815
5.0 (M+1l). 110 e -
fl uor ophenyl)-3, 7-

i sopropoxypyridi n3-ol 1.08 (d, J=6.8 Hz, 3H), 1.35 (d,
J=6.1 Hz, 6H), 1.67 (dd, J=4.9, 137HZ, 1H), 1.95 (t,
J=5.4 Hz, 2H), 2.05 (d, J=b5. 1 Hz , 2.08 (d, J=4.9
Hz, 1H), 2.36-2.42 (m 1H), 2. 58- § 64(n]1FD,2 83(s, 3H)
2.84-2.89(m 1H), 3.27(d, J=9.0Hz, 1H), 3.44-3.50 (m
2H), 3. 61(d, J=13.7 Hz, 1H), 4.56-4.64 (m 1H), 6.78
(s, =718 (M2 skmdodeal - 22{ Maktdics 67205 168 01437,
1H)|, 8 07 S 21. 86i(5R23)-14%, 3B5.50z 18)41@7 1.9420,04), 2.00 -
44.|36, | 51.|87 6(. ﬂﬂopheggjgs ?3 Z%i’g %1 4.8 Hz, 1H)
i y A; yl —11.4, 5.2
117. ®7] M&3 26, G 5% 5y 2% Z 8(m 2H)
477.2 (M ] T13@5R, 7S) - 8 3.39 - 3.52 (m, 3H) 6.75 (d, J=8.3 Hz,
- rias s 09 -721 (m, 3H) 7.35 - 743 (m,
(cycl obuty - qu YO RN Yiea s iy
3, 7+ et = I,[0, O- (11 a4a>p1ol(a)u-g.5\.q_12b3|_5:q,§5 & =134,
2, 2-di pxi @ J=6. zmsgg—l)s 1. 5364H;65(|)m883l-1l)93 (nl 11H1.95 -
(m| 1H], 1. H) , I’B'@‘BJH'@O% 9 (PEH)H) 220 2’8 53 24653 (an1
(m 530H ,ME H ., |2 et%l 71H°1H 37Q7g§n 0 (s, 3H) 3.23
2. 83°($,°3 (pdl, hja{ yIQ-fhlaAB qmam:enz 1 :3,98(& Hz2 Hz, 1H)
1H)|, 3{40 of AB , &? 52 (d, J=13.9 Hz,
T oH d a 7(d 1H) 7.14
7.35-7119 7. 23 Ca Q%{ X|dlj] =8 p 172%[ 3§3d-7|gn i)ﬁﬁztg (d,
7.41 (in 1H (M1 . J_22Hz 1H); 475.3 (M-1).
1.09 (d, J=6.6 Hz, 3H) 1.66 (d, J=8.2 Hz,
(5R,7S)-1-(3- 1H) 1.92 - 1.98 (m, 2H) 2.06 (dd, J=13.7,
fluorophenyl)-8-[(5- | 4.7 Hz, 1H) 2.36 - 2.44 (m, 1H) 2.59 -
| methoxy-1H-indol- 2.65 (m, 1H) 2.80 (s, 3H) 2.81 (s, 3H)
51 | me |© A 3-yl)methyl]-3,7- 2.83 - 2.87 (m, 1H) 3.16 - 3.29 (m, 2H)
e NP1 dimethyl-2-thia- 341 (d, J=9.2 Hz, 1H) 3.59 (d, J=13.7
N 1,38- Hz, 1H) 3.80 (d, J=13.7 Hz, 1H) 6.82 (dd,
H triazaspiro[4.5]deca | J=8.8, 2.54Hz, 1H) 6.98 (dd, J=12.7, 2.4
ne 2,2-dioxide Hz, 2H) 7.03 - 7.13 (m, 2H) 7.18 - 7.27
(m, 3H); 473.2 (M+1).
111 (d, J=6.6Hz, 3H) 1.66 (dd, /=14.0,
3-{[(5R,7S)-1-(3- 6.4 Hz, 1H) 1.88 (d, J=3.3 Hz, 1H) 1.94 -
N fluorophenyl)-3,7- 1.99 (m, 1H) 2.08 - 2.14 (m, 1H) 2.18 -
N dimethyl-2,2- 2.27 (m, 1H) 2.51 - 2.60 (m, 1H) 2.67 -
5 | M A dioxido-2-thia- 2.73 (m, 1H) 2.81 (s, 3H) 3.24 (d, J=9.4
e Y| P 1,38- Hz, 1H) 3.38 (d, J=9.2 Hz, 1H) 3.50 (d,
N triazaspiro[4.5]dec- | J=13.7 Hz, 1H) 3.84 (d, J=13.9 Hz, 1H)
H 8-ylimethyl}-1H- 7.04 - 7.16 (m, 4H) 7.26 - 7.40 (m, 3H)
indole-5-carbonitrile | 7.93 (s, 1H) 8.32 (br. s., 1H); 468.5 (M+1)
466.4 (M-1)
102 (d, J=6.6 Hz, 3H) 1.27 - 1.31 (m,
6H) 1.63 (dd, J=13.2, 5.0 Hz, 1H) 1.88 -
1.94 (m, 2H) 2.01 (dd, J=13.6, 5.0 Hz,
1H) 2.24 - 2.33 (m, 1H) 2.47 - 2.55 (m,
ORTS)BLA-MU0M0- | 414y 974279 (m, 1H) 2.81 (s, 3H) 3.22
sopropowyberayl) | 5 357, (T &) 849, 0 Jo0.2 He )
. , J=13.7 Hz, 39 - 4. m,
53 | Me A '3111’ ;(73d‘:'r‘:]‘;rt‘r’]p|h§”tﬂ)a 1H) 6.65 - 6.71 (m, 1H) 6.82 (dd, J=8.1,
o 138, y 2.1 Hz, 1H) 6.92 (dd, J=11.1, 8.2 Hz, 1H)
L triavaspirol4.5|deca | 7:09 ~ 720 (m, 3H) 7.34 - 7.41 (m, 1H);
ne2adionde | 57 0 ety U0 e
116.8, 117.0, 118.1, 120.7, 120.9, 121.4,
121.5, 129.3, 129.4, 130.3, 130.4; 480.2
(M+1).
1.03 (d, J=6.6 Hz, 3H) 1.28 (d, J=6.1 Hz
(5R,7S)-1-(3- 6H) 1.31 (d, J=6.6 Hz, 6H) 1.55 (s, 1H)
fluorophenyl)-8-(3- | 1.62 (dd, J=12.5, 6.1 Hz, 1H) 1.82 - 1.89
Y B; isopropoxybenzyl)- | (m, 1H) 1.94 (dd, J=8.2, 4.3 Hz, 1H) 2.05
54 | ipr | © Cpd | 3-isopropyl-7- (dd, J=14.1, 4.3 Hz, 1H) 2.22 - 2.32 (m,
2 methyl-2-thia-1,3,8- | 1H) 2.45 - 2.56 (m, 1H) 2.70 - 2.76 (m,
triazaspiro[4.5]deca | 1H) 3.23 - 3.30 (m, 2H) 3.34 - 3.41 (m,
ne 2,2-dioxide 1H) 3.58 (d, J=13.5 Hz, 1H) 3.75 - 3.84
(m, 1H) 4.44 - 4.52 (m, 1H) 6.72 (d, J=2.0




WQ2a40bi13633( 3, 8-

88 112 Me C 0 A Pl (5R 7S)-1-(3-

di met hyl- 8-

412.4 (MF1).

4-chloro-6- {[(5R 7S)-1-(3-
di nmet hyl-2, 2- di oxi do-2-thi a-
8-yl I net hyl } pyri di n-

triazaspiro[4.5]clec-

(500 MHz, CDCI3) 8 ppm 1.10

(d, J=6. 6Hz, 3H), 1. 66- 1. 73(m 1H),

fl uor ophenyl)-3, 7-

(tetrahydro-2Hpyran- 3-yl net hyl ) -
triazaspiro[4.5]deca ne 2, 2-di cRCTIEB2009/051815
113 M a Ho"----"-"Nc 32. p 1"
fl uor ophenyl)-3, 7-
1, 3, 8-

3-01 1H NWMR

1.95-2.04 (m 2H),

2.12 (dd, J=13.1, 4.0 Hz, 1H), 2,34-2.41 (m 1H),
2.59-2.66 (m 2H), 2.81-2.82 (m®1H), 2.83 (s, 3H),
3.27 (d, J=9.3 Hz, 1H), 3.44 (d, J=9.3 Hz, 1H), 3.50
(d, J=14.2 Hz, 1H), 3.64-3.70 (m
= faYaVW4 LN =2 ~ A =2 AD V4 14 LN
IH) 737 22(m3H) 7 26Cs tH) 7 Bir T %33 (m 28d 779 (m, a1y
8.23 ($, AH). 114 7.30 - 7.39 (m, 1H); 490.3 (M+1).
103 (d, J=6.6 Hz, 3H) 1.28 (d, J=6.1 Fiz,
6H) 1.30 (t, J=7.2 Hz, 3H) 1.62 (ddd,
o omonom 5. | J=1386, 55, 1.4 Hz, 1H) 1.85 - 1.97 (m,
Y o 2H) 2.03 (dd, J=13.4, 5.0 Hz, 1H) 2.23 -
[ B | Soropoxybenzyly. | 234 (m. TH) 248 - 257 (m, 1H) 2.73 -
55 | Et Cpd | 5o | 280 (m, 1H) 3.09 (dd, J=129, 7.2 Hz,
2 ety 1H) 3.18 - 3.31 (m, 3H) 3.42 (d, J=9.2
Honnspirof4 Sldca | FZ, 1H) 356 (d J=13.5 Hz, 1H) 4.43 -
riazasproLs.> 453 (m, 1H) 6.68 - 6.76 (m, 3H) 7.06 -
: 7.21 (m, 4H) 7.30 - 7.41 (m. 1H); 476.3
(M+1).
109 (d, J=6.6 Hz, 3H) 1.26 (1 J=6.0 Fiz,
6H) 1.58 (dd, J=14.0, 8.3 Hz, 1H) 1.63 -
1.70 (m, 1H) 1.95 (d, J=4.5 Hz, 2H) 2.04
glilcq);z\p?&;ngﬁ)-S-[(S- -2.09 (m, 1H) 2.34 - 242 (m. 1H) 2.59
~ ot (dd, J=12.8, 6.5 Hz, 1H) 2.79 (s, 3H) 2.81
) A% | o .| - 286 (m. 1) 3.23 (@, =02 Hz, 1H)
56 | Me NP | B | 340 (d, =02 Hz, 1H) 3.58 (d, J=13.1
y 3.7 Hz, 1H) 3.78 (d, J=13.7 Hz, 1H) 4.33 -
H Sioraspirofd Sldeca | 440 (m. 1H) 651 (dd, JB18, 2.34 Hz,
riazaspirol o 1H) 6.98 (dd, J=15.0, 2.0 Hz, 2H) 7.02 -
: 7.11 (m, 2H) 7.20 (d. J=8.8 Hz, 2H) 7.23
(d, J=0.8 Hz, 1H) 7.91 (br. s., 1H); 501.2
(M+1),
107 (d, J=6.6 Hz, 3H) 1.66 (ad, J=14.3,
5.7 Hz, 1H) 1.92 - 1.99 (m, 2H) 2.02 -
ﬁ;fgﬁf)’;éi{;&f’;_ 210 (m, 1H) 2.29 - 2.36 (m, 1H) 2.48 -
e 258 (m, 1H) 2.74 - 2.81 (m, 1H) 2.83 (s,
s | e A, | Gmetylaz 3H) 327 (d, J=9.3 Hz, 1H) 3.33 (d,
P1 | I J=13.2 Hz, 1H) 3.44 (d, J=9.3 Hz, 1H)
"o Honnspirof4 Sldec. | 355 (& =134 Hz, 1H) 510 (br. 5., 1H)
B horey | 672 (d J=B.5 Hz, 2H) 7.05 (d, J=B.3 Hz,
y 2H) 7.10 - 7.15 (m, 1H) 7.15 - 7.21 (m,
9H) 7.34 - 7.43 (m, 1H); 420.1 (M+1).
113 (d, J=6.3 Hz, 3H) 140 (1, J=7.0 Fiz,
3H) 1.67 - 1.74 (m, 1H) 1.95 - 2.00 (m,
» Sfc’;i)f'_"_[i(:éol_s_ 2H) 217 - 2.23 (m. 1H) 2.38 - 2.47 (m,
s airibey 1H) 2.60 - 2.67 (m, 1H) 2.83 (s, 3H) 2.84
o A | e 2 | 6. 1M 327 (d, J-93 Hz, 1H) 3.44 (d
58 | Me B | e J29.3 Hz, 1H) 3.62 (d, J-12.9 Hz, 1H)
{ dimet 3.82 (d, J=13.4 Hz, 1H) 3.93 (qd, J=7.0,
. Honnspirof4 5ldeca | 21 Hz, 2H) 685 (dd, J=8.7, 2.3 Hz, 1H)
N triazaspirol1.5 7.00 (d, J=10.3 Hz, 2H) 7.05 - 7.15 (m,
: 3H) 7.24 (d, J=8.5 Hz, 1H) 7.26 - 7.29
(m, 1H); 487.2 (M+1).
0.85 (1, J=7 .4 Hz, 3H), 1.03 (d, J=6.8 Hz,
%iﬁiﬁﬂén(y‘?)s o |3, 157-1.65 (m, 4H), 1.87-1.95 (m,
v 1H), 2.02 (dd, J=13.8, 4.6Hz, 1H), 2.32
A% | e Sazo. | @ J=127, 5.3 Hz, 5.1 Hz, 1H), 2.51-
50 | Me —( |1 | e, | 280 (m. 3H), 280 (s, 3H), 2.61-2.87 (m,
o\ >y 1H), 3.23 (d, J=9.2 Hz, 1H), 3.48 (d
% Hionnspirof4 Sldeca | =141 Hz, TH), 3.71 (d, J=14.4 Hz, 1H),
riazasproLs.> 7.08-7.20 (m, 3H). 7.33-7.41 (m, 1H),
: 8.58 (s, 1H); 453.3 (M+1).




Me O HO A33; Pl 2-cyclopentyl-4- {[(5R 7S)-1-(3-
fluorophenyl)-3,7- dinethyl-2,2- dioxido-2-thia-
W@ 289836350 i azaspi ro[ 4. 5] cl ec8-yl | net hyl } phenol PCT/1B2009/051815
1.05(d, J=6. 7Hz, 3H), 1. 50- 1. 81(m
7H), 1.88-2.07(m 5H), 2. 31(ddd,
J=12.4,6.1,4.3Hz, 1H), 2. 53(ddd, J=12.5, 8.4, 3.8 Hz,
1H, 2.76 (m 1H, 2.83 (s, 3H, 3.17 (m 1H), 3.26
(d, half of AB quartet, J=9.3 Hz, 1H), 3.31 (d, half
of AB quartet, J=13.3 Hz, 1H), 3.44 (d, half of AB
gquartet, J=9.2 Hz, 1H), 3.52 (d, _half of AB quartet,
J=13.3 Hz, 1H), 6.63 (d, J=8.1 I, 1H), 6.87 (dd,
J=8.1, 2.2 Hz, 1H), 6.98 (d, J=2.1 Hz, 1H), 7.11-7.19
.37 (ddd, J-8, 8, 6.4 Hz 1H) APClI 488.1

, 7
11: IV}E lJf'\ll’ (LD =7
nt

3
w
<

Y oReoa (SRTP c{dUJaG%Hz 3H) 1.29 (d, J=6.1 Hz,
serazas-- 4- éH)meﬂ@qnheny 5)3-H3, TFH 1.87 -

; :
b ngEsasi 1 b égé%kﬁlf?mfﬂ .

= (g ‘dosdtihlia- - 0 ’279(s3H)320
13w 1H) 211]214) (3} 3.8Hn, 2H) 4.42 -

tr@za@pl S]deI'Hﬂ 453 (br éﬁ T 49 (s, TH)

H 7.19

ygan her:loH) %#2 540 . 4) @+1)
H)3 (d,3=-86 HE, GH) Tral ’r1 66 (m,

Iéuoj.ifﬁyn 83[44 12’3)6188 H&Ffm @ﬂ) 2 Aydd, J=13.6,

]
3. (%et od/etmmal Bl en . as

37 dz grz 35 3(2dd:d,/=9.l 1B 3.25 (s,
eth hia AP:‘*H)@T D ‘%Wl Z, 1 ) 0 (d,

i CSRT8 0o T B s, 2

! tf@%@? dega 3H) 7.31 - 741 (m, 1H) 8.58 (s, 1H);
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% - s- 1 3H° H) 1]8'1 gf@)z&ﬁ%—é’éoo (dd7J—(1nI13 15
. e”ycl&oth ym | 8-z, 1|-32@é3(td (@6b.7,5.1,4.9 Hz,
d-(tj@zol g =[L 1) @.57 @d V=124, B4 142 Hz, 1H)
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Himethy-2-8 3kD.2 Hz31H2 B51(dl, J-1haH . 1H)
2 HA.381 1qd, 1P Hz.Jf) 448 (dd, k7.2,
ke St ATk i
ne
(d, AB| guartet, J=1 I—TZ
. 13_(01: 72H)g038( m45 (m. 2H)

37|(ddd, J=§.1, aﬁ gﬁgo én%thw—g)if L OAPCE Agpenses He

~WRCOOWRGWLWLO O

2II NS ol

-1 3 thiazol-5-
yllmethyl}-1-(3-
fluorophenyl)-3,7-
dimethyl-2-thia-
1,3,8-
triazaspiro[4.5]deca
ne 2,2-dioxide

1.87 - 1.94 (m, 2H)202(dd J=13.3, 45
Hz, 1H) 2.28 - 2.36 (m, 1H) 2.54 (d,
J=6.6 Hz, 2H) 2.55 - 2.58 (m, 1H) 2.79 (s,
3H) 2.80 - 2.86 (m, 1H) 3.23 (d, J=9.2
Hz, 1H) 3.40 (d, J=9.2 Hz, 1H) 3.46 (d,
J=14.3 Hz, 1H) 3.71 (d, J=14.3 Hz, 1H)
7.08 - 7.19 (m, 3H) 7.33 - 7.40 (m, 1H)
8.60 (s, 1H); 465.0 (M+1).

64

(5R,75)-1-(3-
fluorophenyl)-8-{[4-
(methoxymethyl)-
1,3-thiazol-5-
yllmethyl}-3,7-
dimethyl-2-thia-
1,3,8-
triazaspiro[4.5]deca
ne 2,2-dioxide

455.0 (M+1)

(5R,75)-1-(3-

0.83 (d, J=6.6 Hz, 6H) 1.03 (d, J=6.6 Hz,
3H) 1.61 (dd, J=13.6, 54 Hz, 1H) 1.87 -

fluorophenyl)-8{(4- | 1.94 (m, 2H) 1.98 - 2.05 (m, 2H) 2.29 -
isobutyl-1,3-thiazol- | 2.37 (m, 1H) 2.47 (d, J=7.2 Hz, 2H) 2.51

65 | Me A" | 5-y)methyl]-3,7- - 2.59 (m, 1H) 2.80 (s, 3H) 2.81 - 2.87
— P1 dimethyl-2-thia- (m, 1H) 3.24 (d, J=9.2 Hz, 1H) 3.44 (d,

1,3,8- J=30.1 Hz, 1H) 3.43 (d, J=6.3 Hz, 1H)
triazaspiro[4.5]deca | 3.70 (d, J=14.5 Hz, 1H) 7.08 - 7.20 (m,
ne 2,2-dioxide 3H) 7.32 - 742 (m, 1H) 8.57 (s, 1H);
467.1 (M+1).

<




117 Me 10 HO A33; Pl 2-cycl ohexyl-4- {[(5R 7S)-1-(3-
fluorophenyl)-3,7- dinethyl-2,2- dioxido-2-thia-
wa2®9836330 05(d, J=6. 7Hz, 3H), 1. 19-1. 48(m 5H), I1PGHIK209/051815

dd, J=13.6, 5.6 Hz, 1H), 1.74-2.01 (m 7H), 2.05 (dd,
J=13.7, 4.9 Hz, 1H), 2.30 (ddd, J=12.6, 6.4, 4.2 Hz,
1H), 2.53 (ddd, J=12.7, 8.3, 3.7 Hz, 1H), 2.72-2.80
(m 2H), 2.83 (s, 3H), 3.26 (d, 89
triazaspiro[4.5]clec- half of AB quartet, J=9.3 Hz,
1H), 3.30 (d, 8-yl | met hyl } phenol half of AB
quartet, J=13.3 Hz, 1H), 3.44 (d, half of AB
quartet, J=9.3 Hz, 1H), 3.53
0.83 (dd, J=6.5, 4.0 Hz, 6H)
1.07 (d, J=6.8 Hz, 3H) 1.62 (dd, J=13.1,
(5R,7S)-1-(3- 5.7 Hz, 1H) 1.72 - 1.81 (m, 1H) 1.83 -
fluorophenyl)-8-[(5- | 1.98 (m, 2H) 2.06 (dd, J=13.5, 4.7 Hz,
isobutyl-1,3-thiazol- | 1H) 2.25 - 2.33 (m, 1H) 2.47 - 2.53 (m,
66 | Mo A" | 4-ymethyl]-3,7- 1H) 2.56 (d, J=7.2 Hz, 2H) 2.79 (s, 3H)
— P1 | dimethyl-2-thia- 2.80 - 2.85 (m, 1H) 3.22 (d, J=9.2 Hz,
S AN 1,38 1H) 340 (d, J=9.4 Hz, 1H) 3.45 (d,
triazaspiro[4.5]deca | J=13.3 Hz, 1H) 3.66 (d, J=13.3 Hz, 1H)
ne 2,2-dioxide 7.06 - 7.11 (m, 2H) 7.12 - 7.17 (m, 1H)
7.28 - 7.37 (m, 1H) 8.51 (s, 1H); 467.1
(M+1).
0.80 (dd, J=6.6, 2.7 Hz, 6H) 1.03 (d,
6.6 Hz, 3H) 1.63 (dd, J=13.7, 4.9 Hz,
oot o qia. | 1H) 189 (d, J=4.9 Mz, 2H) 1.5 - 207
isobutylisothiazol4- | (M 2H) 2.29 (dt, J=126, 4.83 Hz, 1H)
A | yhmethyll3.7- 248 - 2.50 (m, 1H) 2.53 (d, J=7.2 Hz,
67 | Me ) b1’ | st thia 2H) 2.80 (s, 3H) 2.81 - 2.86 (m, 1H) 3.24
N \ 136 y (d, J=9.2 Hz, 1H) 3.29 (d, J=13.9 Hz, 1H)
g triazaspiro[d.Sdeca | 343 (0, J=02 Hz, 1H) 3.5 (d, J=13.9
6 2 2 dioxide Hz, 1H) 7.12 (dd, J=9.4, 1.4 Hz, 1H) 7.14
’ - 7.20 (m, 2H) 7.34 - 7.42 (m, 1H) 8.22
(s, TH); 467.1 (M+1).
Egﬁéﬁhglﬁethyn- 104 (d, J=6.8 Hz, 3H) 1.54 - 167 (m,
1 AthiazoL5. 4H) 1.72 - 1.80 (m, 2H) 1.88 - 1.96 (m,
o | yiimethylh1.(3- 3H) 1.99 - 2.06 (m, 1H) 2.28 - 2.37 (m,
68 | Mo A" | fuorophenyl)3.7- | 1H) 250 - 2.65 (m, 2H) 2,65 - 271 (m,
— P1 | gt 2 thia, 2H) 2.80 (s, 3H) 2.81 - 2.89 (m, 1H) 3.24
Na S 138 y (d, J=9.4 Hz, 1H) 3.37 - 3.54 (m, 2H)
travaspiro(4.5|deca | 3.72(d, J=14.5 Hz, 1H) 7.08 - 7.20 (m,
ne 2 2-dioxide 3H) 7.33 - 7.41 (m, 1H) 8.56 (s, 1H).
103 (d, J=6.8 Hz, 3H) 1.54 - 1.67 (m,
gﬁéﬁhglﬁ’ethynis 3H) 1.68 - 1.78 (m. 2H) 1.86 - 2.03 (m, 5
othiaoLa. H) 2.31 (td, J=12.5, 5.0, 4.8 Hz, 1H) 2.45
o | yimethyl)1-(3- -2.57 (m, 1H) 2.61 - 2.70 (m, 1H) 2.71 -
6o | Me A", | Juoropheny)a.7- | 276 (M. 2H) 2.80 (s, 3H) 2.83 (d, J=63
N[ P dimethyl-2.hiz Hz, 1H) 3.25 (d, J=9.2 Hz, 1H) 3.29 (d,
g 138, J=13.9 Hz, 1H) 3.44 (d, J=9.2 Hz, 1H)
triazaspiro[d.Sldeca | 354 (4 J=13.9 Hz, 1H) 7.09 - 7.15 (m,
6 2 2 dioxide 2H) 7.18 (d, J=8.0 Hz, 1H) 7.33 - 7.42
: (m, 1H) 8.20 (s, 1H).
1.07 (d, J=6.6 Hz, 3H), 1.64 (dd, J=4.9,
(5R,7S)-1-(3- 12.7 Hz, 2H), 1.88-1.95 (m, 2H), 2.27-
fluorophenyl)-8- 2.34 (m, 1H), 2.50-2.58 (m, 1H), 2.74-
(1H-indazol-5- 2.78 (m, 1H), 2.79 (s, 3H), 3.24 (d, J=9.2
70 | Me A yimethyl)-3,7- Hz, 1H), 3.41 (d, J=9.2 Hz, 1H), 3.69 (d,
P1 | dimethyl-2-thia- J=13.7 Hz, 1H), 5.08-5.12 (m, 1H), 7.05-
HN 1,3,8 7.12 (m, 2H), 7.15 (d, J=8.0 Hz, 2H),
N triazaspiro[4.5]deca | 7.25-7.39 (m, 4H), 7.50 (br s, 1H); 33.51,
ne 2,2-dioxide 3455, 60.67, 109.56, 128.44; 444.2
(M+1).
1.09 (d, J=6.6 Hz, 3H), 1.64 (dd, J=13.7,
(5R,7S)-1-(3- 6.4 Hz, 1H), 1.87-1.92 (m, 1H), 1.95 (br
fluorophenyl)-3,7- s, 1H), 2.08 (dd, J=4.5, 13.7 Hz, 1H),
dimethyl-8-[(5- 2.13-221 (m, 1H), 2.30-2.35 (m, 1H),
71 | me A methyl-1H-indol-3- | 2.36 (s, 3H), 2.56-2.64 (m, 1H), 2.78 (s,
Ny | P1 | yhmethyll-2-thia- 3H), 3.16-3.27 (m, 1H), 3.38 (d, J=9.4
N 1,38- Hz, 1H), 3.56 (d, J=13.7 Hz, 1H), 3.80 (d,
H triazaspiro[4.5]deca | J=13.7 Hz, 1H), 6.93 (d, J=2.2 Hz, 1H),
ne 2,2-dioxide 6.97 (d, J=8.2 Hz, 1H), 6.99-7.17 (m,
3H), 7.18-7.26 (m, 3H), 7.27 (br s, 1H);




(d,

J=8. 1Hz,

6. 86

J-8.0, 8.0, 6.5
1: Al kylation of 1H pyrazole via the nethod of A V.
Het erocyclic Chem stry 2004,
41, 931-939, was followed by introduction of the

al dehyde group according to T. Schl ager et al.

| vacht chenko et al .,

Bi oorgani c and Medi ci nal

2992- 3001.

5Ar marego et al .
3: The al dyhyde vvas prepared via a Suzuki

hal f of AB quartet,

1H),
w@ 29034320 1H),

(dd,

7.11-
Hz,

J.

Eur .

J.

J=13.3 Hz, 1H), 6.62 (d,
J=8.1, 2.0 Hz, 1H), 6.96 (d,

7.19 (m 3H), 7.36 PdOUB2009/051815
1H); APCl 502.2 (M1).

Chem stry

2008, 16,

2: The correspondi ng ester was
prepared according to the procedlire reported by WL.F.

Med. Chem 1987, 22,283-291.

coupllng

bet

weein—cqnmerciat iy —avai abte L,U||J53L5|1|L3@55 41.27, 4257, 44‘*38 4464,
Thg copmer{ci al |y aJail gbl e N-BOC d=nuvaBVNannfMHMe0% 61.97,
oo 654 116.80
al dehyde was enpl oyed. _ 13]111 459'% 12850,
i ntler mpdi gt e was pr|eparjed accordi ng &9 "B ,134_65;
C. |Garifno|et al ., 10Bi dorgani c_and NEdmamnal Chen1strv
Letlter$ 2005, 15, 135- 13817SFhé rret 8 (\?\/81’36f"r'tlzzrr@i"{)81 Lo 2% ¥=r26085:
a rleagent [such as. BBr3 tdbﬂr‘ip@é‘ Pt'he @sﬁﬁfsgﬁ; mﬁl(g‘zgzés .
6: (The|alde q AFr dpathedH-Byazd-r pat) mesat s,0fH)t he-2.50 (m, 1H),
conmer ¢i al I“S,(, il ghlle @-V')W'%t%?b 251%4§’Iz|éléh %gzs%‘\:%(f(nlﬁHZ)H? 275 O(g
N . .
acriylonitril'e in the pr@r%é@&r@mafjeca 7.18 (m, 3H), 7.27-7.43 (m, 4H); 15.65,
benzyl 1 ri et hyl anmgni umnbygeiexk de. | 33.50, 51.35. 128.45, 458.4 fa+1).
The al gdehyde was prlepar|jed accor di ng1Q4é(0t héGHEﬁ'h)obl%mg Jz_%;’
N. |Wang et| al., Joyrnal %51{735]:5@'30“@ 7%7011 %\T) Qf%rﬁ%’:ﬂrﬂqg 55,
2008, 10, |825-834, oropgy WF’g b} claiiy/cie 208, o) 570.285 (m
pr gpar ¢d accor@g tq themn 3 ;HJS%S’EJ(@}?@ZQ%@G%EQ(?@(]' JI“7H8:
I'nt|. 75Appe.| 2006, ] W)QZOOG’IQQ%QZI’A? ) 2.2 Hz, 1H), 6.91-6.93 (m, 1H), 6.96-6.97
%\j@ yoibenzyll-2- | (m, 1H), 6.99 (dd, J-85, 23 Hz, 2H),
N triavaspirol4.5|deca | 7098 (4, J=22 Hz, 1H), 712721 (m,
o p 2_%ioxi o 3H), 7.23 (t, J=7.8 Hz, 1H), 7.37-7.43 (q,
’ 1H), 7.58 (d, J = 8.8 Hz, 1H); 551.6
(M+1).
111 (d, J=6.6 Hz, 3H), 1.27 (t, J=7.1 Hz
(5R,75)-8-[(3-ethyl- | 3H), 1.64-1.71 (m, 1H), 2.06 (s, 3H),
1H-indazol-5- 2.32-2.37 (m, 1H), 2.55-2.62 (m, 1H),
yhmethyl]-1-(3- 2.79-2.82 (m, 1H), 2.83 (s, 3H), 3.01-3.06
74 Me / A" fluorophenyl)-3,7- (g, 2H), 3.28 (d, J=9.3 Hz, 1H), 3.44-3.50
N P1 | dimethyl-2-thia- (m, 2H), 3.73 (d, J =13.7 Hz, 1H), 4.82 (s,
N 1,38 3H), 7.09-7.15 (m, 2H), 7.19 (d, J=8.5
triazaspiro[4.5]deca | Hz, 1H), 7.31-7.36 (m, 2H), 7.40-7.46 (m,
ne 2,2-dioxide 2H), 7.48 (s, 1H), 7.72 (s, 1H); 472.5
(M+1).
6-{[(5R,7S)-1-(3- 1.06-1.13 (or s, 3H), 1.28 (t, J=7.1 Hz,
fluorophenyl)-3,7- 1H), 1.64-1.79 (m, 1H), 1.90-2.03 (m,
dimethyl-2,2- 1H), 2.06-2.12 (m, 1H), 2.30-2.36 (m,
\ dioxido-2-thia- 1H), 2.53-2.61 (m, 1H), 2.78-2.83 (m,
75 | Me N A® [ 138- 1H), 2.84 (s, 3H), 3.29 (d, J=9.3 Hz, 1H),
O% P1 triazaspiro[4.5]dec- | 3.38 (s, 3H), 3.43-3.47 (m, 2H), 3.63-
N 8-ylJmethyl}-1- 3.71 (br s, 1H), 6.85 (s, 1H), 6.90 (d,
methyl-1,3-dihydro- | J=8.8 Hz, 1H), 6.95 (d, J=8.1 Hz, 1H),
2H-benzimidazol-2- | 7.12-7.18 (m, 2H), 7.21 (d, J=7.8 Hz,
one 1H), 7.35-7.42 (m, 1H); 474.12 (M+1).
111 (d, J=6.6 Hz, 3H), 1.66 (dd, J=4.9,
14.5 Hz, 1H), 1.93-2.08 (m, 2H), 2.11
(dd, J=4.7, 13.7 Hz, 1H), 2.47-2.55 (m,
3-(24[(5R,7S)-1-(3- | 1H), 2.7-2.77 (m, 1H), 2.82 (s, 3H), 2.84-
fluorophenyl)-3,7- 2.9 (m, 1H), 3.27 (d, J=9.4 Hz, 1H), 3.44
dimethyl-2,2- (d, J=9.2 Hz, 1H), 3.82 (d, J=15.4 Hz,
| A dioxido-2-thia- 1H), 3.92 (d, J=15.4 Hz, 1H), 7.06-7.14
76 | Me |no s | by 1,38 (m, 2H), 7.17-7.21 (m, 1H), 7.31-7.38 (m,
triazaspiro[4.5]dec- | 1H), 7.49 (t, J=7.6Hz, 1H), 7.56-7.60 (m,
\\Ii:j/L\/ 8-ylJmethyl}-1,3- 1H), 8.0-8.05 (m, 1H), 8.13 (br s, 1H);
thiazol-4- 16.42, 33.50, 34.53, 42.03, 45.66, 52.13,
yhbenzonitrile 55.49, 60.66, 61.44, 113.19, 115.00,
115.26, 117.07, 120.69, 120.95, 129.23,
129.74, 130.00, 130.26, 130.52, 131.30,
131.55; 512. 1 (M+1).




9: The al dehyde was prepared according to the nethod

of M Sriramet al.,

Bi oorgani ¢ & Medi ci nal

Chem stry

WQQO®8/136860 8161- 8171. 2010: The al dehyde was prR@EE2A09/051815
according to the nmethod of K. Dabak, Turkish Journa
of Chem stry 2002, 26, 955.

was prepared according to the nethod of A Binggeli

al ., AppL Publ .,

U S. Pat.

US 2007-

11: The al dehyde
et
724688.

12: The al dehyde was prepared according t the nethod

outlined in PCT Int.
13: The correspondi ng ester was
appropriate p-keto ester via ch

Perrone et al., European Journal

Appl .

%

2007, WD 252007030559.
repared fromthe
rination (see MG
of Medi ci nal

Chem stry 2005, 40, 143- 154) foll owed by reaction with
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1029: The correspondi ng ester was



W@200B133kburn et al .,

2-iodopropane in the presence of base. 30:
The al dehyde was prepared according to the nethod of
PCT M. Appl., 2003, PCT/IB2009/051815
W2003106452. 31:

2- Hydr oxymet hy1l- 5- hydr oxy- gama- pyrone was benzyl
protected and then converted to 15

3- benzyl oxy- 6- hydr oxynet hyl pyri di n-4-one according to
the method of T. Teitei et al., Australian Journal of
Chem stry 1983, 36, 2307-2316. Treatnent of the

pyridi none with 2-iodopropane and base forned the

i sopropoxypyridine. The final st8p was a debenzyl ation
vi a hydrogenati on. 32: L. Harris and T.

Tsut omu, Australian Journal of Chem stry 1977, 30,

Vol wlll i [a¥al s ) (4 +
649651 ] Jo.  fie LUTT S PUTTRH MY e £ B 0oV 95 81, 117.07,
prepared Vi a reactijon df the G i gnparasy, eagents.ceroyedso.2s,
frgm 20 nethyl 3-ilodo-|4- nethoxybew%@ﬁie”&#&hﬁtﬁ%’WC'4%3
appropttatre—at-tphati—c—Ketone—ot JF12é(&Jg=6 A TSt O5 55
R §. Mithyala et al|., Bi fa_l | Ma IFg oAl S mzs ry1.60
Letfter$ 2003, 13, 4485- % %@ a[t1|3é(h 7\22\’1131512 dap l‘-;?gd; ?ﬁ
out| wi{h 4 oM |ck@proshaifien- 2 )3\3-,52 60 (Y ZaAds - 5 e0
2- 1}-7-
Ex# V5|2 £ he® 1 dﬁéﬁﬂ -thtal-1 t era ssad, A7WPAL2 H) 5.06 -
Nafe 1H N 7, QI im[4_gi (g 100) M, JaHE) 1 H)
(unl es$ otlherw se |nd|ca®e@%wmgbse ééﬁﬁg +@ @ﬁ =g%
Mass spectirum LCVS, oljserved ion TfZ+&Umb®S&h4@2(MH)
ot herw| se |i ndi cat eq) 1185A45K1-6G-
fluorophenyl)-7-
ON A methyl-8-(3-
84 | H £l 4 | nitrobenzyl)-2-thia- | APCI 434.9 (M+1) 434.0 (M-1)
1,3,8-
triazaspiro[4.5]deca
ne 2,2-dioxide
101 (d, J=6.7 Hz, 3H), 1.60 (ddd,
J=13.6, 6.1, 1.0 Hz, 1H), 1.81 (m, 1H),
1.92 (m, 1H), 1.99 (dd, J=13.6, 4.6 Hz,
1H), 2.19 (ddd, J=12.6, 7.0, 3.8 Hz, 1H),
o 6.3 | 246 (ddd, J=126, 8.1,35 Hz, 1H), 2,67
| A iodobonzyl17- (m, 1H), 3.23 (d, J=13.8, 1H), 3.43-3.53
85 | H P2 | methyi-odhiat 3,8 | (M. 2H), 3.54 (d, J=13.7 Hz, 1H), 540 (br
triazbspirold sldoca | S 1), 6.99 (dd, J=8.2, 7.7 Hz, TH), 7.11-
i 7.19 (m, 4H), 7.37 (m, 1H), 7.53-7.56 (m,
’ 2H).; 16.1, 30.38, 42.01, 44.2, 51.3, 53.5,
57.5, 66.2, 94.3, 117.1, 128.0, 128.5,
130.1, 136.2, 138.0, 141.7, 161.8, 164.2;
516.0 (M+1) 514.1 (M-1).
1.03 (d, J=6.6Hz, 3H), 1.59 (dd, J=6.2,
(5R,75)-8-[3- 13.3 Hz, 1H), 1.76-1.84 (m, 1H), 1.92-
- (benzyloxy)benzyl]- | 2.05 (m, 2H), 2.21-2.29 (m, 1H), 2.46-
o A 1-(3-fluorophenyl)- | 2.54 (m, 1H), 2.65-2.71 (m, 1H), 3.27 (d,
86 | H é by | 7-methyl-2-thia- J=13.7 Hz, 1H), 3.46-3.54 (m, 2H), 3.62
1,3,8- (d, J=13.3 Hz, 1H), 4.68-4.75 (br s, 1H),
triazaspiro[4.5]deca | 5.02 (s, 2H), 6.78 (d, J=7.5 Hz, 1H), 6.81-
ne 2,2-dioxide 6.86 (m, 2H), 7.08-7.20 (m, 4H), 7.29-
7.43 (m, 5H); 496.6 (M+1) 494.5 (M-1).
1.05 (d, J=6.6 Hz, 3H) 1.56 - 1.65 (m,
2H) 1.77 - 1.87 (m, 1H) 1.96 (dd, J=8.5,
(5R,75)-1-(3- 3.9 Hz, 1H) 2.01 (dd, J=13.9, 4.77 Hz,
| fluorophenyl)-8-(3- 1H) 2.21 - 2.31 (m, 1H) 2.47 - 2.58 (m,
87 H O A; methoxybenzyl)-7- 1H) 2.65 - 2.76 (m, 1H) 3.28 (d, J=13.3
P2 | methyl-2-thia-1,3,8- | Hz, 1H) 3.44 - 3.58 (m, 2H) 3.62 (d,
triazaspiro[4.5]deca | J=13.7 Hz, 1H) 3.77 (s, 3H) 4.68 (t, J=7.9
ne 2,2-dioxide Hz, 1H) 6.73 - 6.80 (m, 3H) 7.07 - 7.13
(m, 1H) 7.13 - 7.21 (m, 2H) 7.33 - 7.41
(m, 1H); 420 (M+1) 418.5 (M-1).
114 (d, J=6.6Hz, 3H) 2.01 (s, 3H) 2.16
4-{[(5R,7S)-1-(3- (s, 1H) 2.27 (dd, J=14.1, 7.5 Hz, 1H) 2.37
fluorophenyl)-7- (t, J=6.0 Hz, 2H) 2.44 - 2.55 (m, 2H) 2.96
A methyl-2,2-dioxido- | (dd, J=12.0, 5.8 Hz, 1H) 3.36 (d, J=13.7
88 H P’Z 2-thia-1,3,8- Hz, 1H) 3.44 (s, 1H) 3.88 (d, J=13.7 Hz,
HO triazaspiro[4.5]dec- | 1H) 4.43 (br. s., 1H) 4.61 (s, 2H) 7.06 (td,
8-yljmethyl}-2- J=7.8, 4.8 Hz, 2H) 7.19 - 7.26 (m, 1H)
methylphenol 7.31 (dd, J=7.7, 3.5 Hz, 2H) 7.58 (d,
J=7.9 Hz, 1H) 7.72 (s, 1H); 420 (M+1)




0 C P4 (5R 7S)-1-(3,5- difluorophenyl)- 8-

i sopropoxybenzyl)

W0 200923spi r o] 4. 5] cl ec ane 2, 2-di oxi de 1. 05,

Hz, 3H), J=6.0 Hz, 6H),

1.29 (d,

(3-

-7-methyl-2-thial, 3, 8-

1.90-2.03 (m 2H),
2.71-2.79(m 1H), 3. 44- 3. 62(m 3H)
4. 45-4.52(m 1H), 4. 56- 4. 65(m 1H)
6.71- 6. 76( m 3H), 6. 88- 6. 95(m 3H),

APCl  465.
4.56- 4. 65 (m 1H)
.17 (m 1H); APCl 46%%6 (Mrl) 463.6 (M 1).

3H),

25 Tabl e 3 91
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( dPCTVHRI®/051815
76-1.86 (m 1H),

2.26-2.33(m 1H), 2. 48-2.57(m 1H),

7.11-7.17 (m 1H);

6 (Mrl) 463.6 (M1).4.45-4.52 (m 1H),

6.71-6.76 (m_ 3H),

6.88-6.95 (m

Ex # R5 Prep Method; Starting

Mat erial | UPAC Nane 1H NWVR (400 VHz, CDCIS) 13C NWR
( 106—MzsTEBCH3)(gntess ot herw seTiggipat ed)”
obderved peaks, o ([ppm|; ©Mass Speci r.uy, LdaMy,3HODSIEE,\WedbHz,
ion mz (Unless otherw %@ﬂsh;dﬁcat e:i%:gll‘»g ;gg% ]FS;;E%& 45,8); Em
C |Cpd|1 (5R 79)-1-|(3- %¢M§%§ﬁﬁény é%gBZHHm 2H) 3.36 (d, J=13.3
</ AZ- methyl-1H- Hz, 1H) 3.45 - 3.61 (m, 2H) 3.68 (s, 3H)
89 H N po’ imidazol-5- 3.72 (d, /=13.3 Hz, 1H) 4.62 (t, J=8.3 Hz,
yl)benzyl]-2-thia- 1H) 7.08 - 7.11 (m, 1H) 7.11 - 7.16 (m,
1,3,8- 1H) 7.16 - 7.22 (m, 1H) 7.21 - 7.26 (m,
triazaspiro[4.5]deca | 1H) 7.32 (t, J=9.1 Hz, 2H) 7.36 - 7.41 (m,
ne 2,2-dioxide 1H) 7.40 - 7.45 (m, 2H) 7.52 - 7.56 (m,
1H); 469.9 (M+1) 467.9 (M-1).
1.07 (d, J=6.6 Hz, 3H) 1.64 (dd, J=13.5,
(5R,75)-1-(3- 6.4 Hz, 1H) 1.77 - 1.89 (m, 1H) 1.95 -
F fluorophenyl)-7- 211 (m, 2H) 2.18 - 2.29 (m, 1H) 2.46 -
F A methyl-8-[3- 2.58 (m, 1H) 2.63 - 2.75 (m, 1H) 3.34 (d,
90 H Fﬁ\gj Po (trifluoromethyl)ben | J=14.1 Hz, 1H) 3.45 - 3.61 (m, 2H) 3.70
zyl]-2-thia-1,3,8- (d, J=13.69 Hz, 1H) 4.77 (t, J=7.5 Hz,
triazaspiro[4.5]deca | 1H) 7.08 - 7.15 (m, 1H) 7.15 - 7.23 (m,
ne 2,2-dioxide 2H) 7.35 - 7.43 (m, 3H) 7.44 - 7.53 (m,
2H); 458.2 (M+1) 456.2 (M-1).
2-fluoro-4- 1.02 (d, J=6.8 Hz, 3H) 1.63 (ddd, /=13.5,
{[(5R,75)-1-(3- 5.5, 1.1 Hz, 1H) 1.88 - 1.96 (m, 2H) 2.03
E fluorophenyl)-3,7- (dd, J=13.6, 4.8 Hz, 1H) 2.22 - 2.31 (m,
A dimethyl-2,2- 1H) 2.45 - 2.56 (m, 1H) 2.74 (d, J=6.6Hz,
91 Me P1 dioxido-2-thia- 1H) 2.80 (s, 3H) 3.24 (dd, /=11.5, 2.0 Hz,
HO 1,3,8- 2H) 3.37 - 3.52 (m, 2H) 3.82 (s, 3H) 5.37
o triazaspiro[4.5]dec- | (br. s., 1H) 6.49 (s, 1H) 6.57 (dd, J=10.9,
~ 8-yllmethyl}-6- 1.8 Hz, 1H) 7.07 - 7.20 (m, 3H) 7.32 -
methoxyphenol 7.44 (m, 1H); 468.2 (M+1) 466.1 (M-1).
0.82 (t, J=7.4 Hz, 3H) 1.03 (d, J=6.8 Hz,
(5R,75)-1-(3- 3H) 1.58 - 1.67 (m, 3H) 1.86 - 1.91 (m,
fluorophenyl)-3,7- 2H) 1.99 (dd, J=13.7, 5.1 Hz, 1H) 2.29
dimethyl-8-[(3- (dt, J=12.6, 5.0 Hz, 1H) 2.46 - 2.56 (m,
92 Me A'e; propylisothiazol-4- 1H) 2.59 - 2.64 (m, 2H) 2.80 (s, 3H) 2.81
/ \ P1 yl)methyl]-2-thia- - 285 (m, 1H) 3.24 (d, J=9.2 Hz, 1H)
NG 1,3,8- 3.29 (d, J=13.9 Hz, 1H) 3.43 (d, J=9.2
S triazaspiro[4.5]deca | Hz, 1H) 3.56 (d, J=13.9 Hz, 1H) 7.08 -
ne 2,2-dioxide 7.20 (m, 3H) 7.32 - 7.43 (m, 1H) 8.22 (s,
1H); 453.3 (M+1).
1.05 (d, J=6.6 Hz, 3H) 1.63 (dd, J=13.6,
§E§giﬁgéﬁi37_ 5.4 Hz, 1H) 1.88 - 1.93 (m, 2H) 2.02 (dd,
dimethyl-8-[(5-’ J=13.5, 4.9 Hz, 1H) 2.40 - 2.48 (m, 1H)
A2 phenyl-1,3-oxazol- 2,55 - 2.64 (m, 1H) 2.78 (s, 3H) 2.83 -
93 | Me - p1’ 4-y|)metf’1yl]-2-thia- 2.89 (m, 1H) 3.22 (d, J=9.2 Hz, 1H) 3.40
O\//N 138 (d, J=9.2 Hz, 1H) 3.51 (d, J=13.7 Hz, 1H)
tria’zaspiro[4 5]deca 3.72 (d, J=13.7 Hz, 1H) 7.05 - 7.17 (m,
ne22-dioxide 3H) 7.26 - 7.39 (m, 4H) 7.60 (d, J=7.2
’ Hz, 2H) 7.78 (s, 1H); 471.0 (M+1).
0.83 (t, J=6.5 Hz, 6H) 1.06 (d, J=6.6Hz,
(5R,75)-1-(3- 3H) 1.60 (dd, J=13.8, 7.3 Hz, 1H) 1.89 (d,
fluorophenyl)-8-[(4- | J=6.8 Hz, 1H) 1.91 - 1.97 (m, 1H) 2.03 -
isobutyl-1,3-oxazol- | 2.08 (m, 1H) 2.12 (dd, J=14.3, 3.3 Hz,
9 | Me A% 5-yl)methyl]-3,7- 1H) 2.20 (d, J=7.4 Hz, 2H) 2.23 - 2.29
- P1 dimethyl-2-thia- (m, 1H) 2.47 - 2,54 (m, 1H) 2.55 - 2.62
N\/O 1,3,8- (m, 1H) 2.79 (s, 3H) 3.20 (d, J=9.2 Hz,
triazaspiro[4.5]deca | 1H) 3.33 (d, J=9.4 Hz, 1H) 3.48 - 3.58
ne 2,2-dioxide (m, 2H) 7.06 - 7.15 (m, 3H) 7.27 - 7.34
(m, 1H) 7.67 (s, 1H); 451.0 (M+1).




i sopropoxybenzyl)-7- methyl -3-pyrimdin-2-y1-2-4.02
thia-1,3,8- triazaspiro[4.5]clecane 2, 2-dioxide

wa2084363300 (br s, 3H), 1.28(d, J=6.1 Hz, 6H), HCBIB2R0TIEISIS

(m 1H), 1.92-2.02 (m 1H), 2.04- 2.16 (m 2H),
2.29-2.38 (br s, 1H), 2.53- 2.63 (m 1H), 2.73-2.83

(br s, 1H, 3.30 (d, J=13.3 Hz, 1H), 3.62 (d, J=14.3
Hz, 1H), (d, J=9.6Hz, 1H), 4.27 (d, J=9.9 Hz,

1H), 4.42-4.53 (m 1H), 6.69-6.78 (m 3H), 6.96 (t,
J=4.9 Hz, 1H), 7.10-7.19 (m 2H), 7.20-7.28 (m 1H,
assuned, partially obscured by sol vent peak),

7.33-7.42 (m 2H), 8.57 (d, J =%8.9 Hz, 2H); 526.1
(Mr1). 120 NN/ Ex 4; Cpd 2 (5R 7S)-1-(3-

f1 uorophenyl) - 8- (3 |sopropoxybenzy|) 7-

et iyt 3=y o =5=y Io2antsht a1, Podb~ 102 (m, 6H) 1,60 (d, J=13.5 Fz,
trilazasgpi ro[ 4. 51c| gcaneg {@BéS)dI-(IBXI detH. 1@9 ( J4572 fbrH) 1.99 (dd,

s, 3H), 1. 35 iz | e%mp en 6”1 g;g 27 - 2.57 (m, 4H)
éggl 3.23 (d,
AS:2 aHz (d4§f1[ ?mz 1H)

2 d-2. 11 (

1H)|, °2| 4’82 12878 2. 86 38 -BH) ,(m 3H)28483339(m 1H)

(brl s, |1H) kgraz%plro[iﬂﬂec 34% br(%;Hw Zﬁgz 1H)

quartef, J ﬂ%ne%}bﬁ)@nw i 57314

(m|_1H| . ¢ 3k

7.41-7)47 z(fféorOQH) 9 DQ? (g 81‘661H4)3H)526(d®J‘130

1.847-'1.93 (. "2H) 1.99

(Mrl1). [121] F8721(ER, 75 g (1 )yzso (dq, J-e(rgs1 62)41 Hz,

f | yor ophern dlm )ﬁénz ,/h-))z 8- 257 (m, 1H) 2.71 - 2.77 (m.

met _dlo;-( lzamal 3, BIH) 279 (s, 3H) 3.22 (d, J=9.2 Hz, 1H)
i

. h%;l L Al 3.30 (d, J=13.5 Hz, 1H) 3.39 (d, J=9.2

azagpir Hz, 1H) 3.54 (d, J=13.3 Hz, 1H) 5.12 (br.
s., 1H) 6.85 (d, J=8.2 Hz, 1H) 7.03 (d,
J=1.8 Hz, 1H) 7.06 - 7.13 (m, 3H) 7.13 -

717 (m, 2H) 7.18 - 7.23 (m, 1H) 7.28 -

1,3,8-
triazaspiro[4.5]dec-
8-

—+
-

yllmethyl}biphenyl-

2ol 7.40 (m, 3H): 512.0 (M-1)

101 (d, J=6.6 Hz, 3H) 1.61 (ad, J=136,
. 456 Hz, 1H) 1.87 - 195 (m, 2H) 1.97 -
5'-fluoro-5-

2.04 (m, 1H) 2.06 (s, 3H) 2.29 (dq, J=6.3,
Toorophenylsa.7- | 6:0- 43 Hz, 1H) 252 (d, J=8.4,4.2, 3.9
s | dimothyl22. Hz, 1H) 2.72 - 2.78 (m, 1H) 2.79 (s, 3H)
o7 | Mo L otk sl 3.20 - 3.29 (m, 2H) 3.40 (d, J=9.4 Hz,
O O P1 | 958 1H) 3.54 (d, J=13.3 Hz, 1H) 4.77 (br. s.,
el traaspirofdsldec. | 1H) 684 (. J=B2 Hz, TH) 6.90 (d, J=2.3
BImothyl)-2- Hz, 1H) 6.99 (dt, J=8.4, 2.8 Hz, 1H) 7.05
mothyibiphomyl-2-0l | 713 (. 3H) 7.13 - 719 (m, 2H) 7.21 -
7.27 (m, 1H) 7.31 - 7.40 (m, 1H); 528.0

(M+1) 526.0 (M-1).
1.01 (d, J=6.8 Hz, 3H) 1.61 (dd, J=13.4,
P 56Hz, 1H) 1.83 - 1.94 (m, 1H) 1.97 -
(BRI SM-(5- 2.04 (m, 1H) 2.09 (s, 3H) 2.26 - 2.33 (m,
: 1H) 2.52 (qd, J=8.4, 4.1, 3.9 Hz, 1H) 2.75

fluoropheny:-3.7= 1 (q, J=5.9 Hz, 1H) 279 (s, 3H) 3.21 - 3.28
08 | Me A | GreYias (m, 3H) 3.40 (d, J=9.2 Hz, 1H) 3.53 (d,
F O O pr | Jioxd J=13.3 Hz, 1H) 4.73 (br. 5., 1H) 6.83 (d,

. . J=8.2 Hz, 1H) 6.88 (d, J=2.2 Hz, 1H)
HO g{aﬁf‘nseﬁ'rzol[ﬁﬂde"' 6.94 (dt, J=8.3, 2.73Hz, 1H) 7.00 (dd,
mgth e {m ool | J=97, 26Hz, 1H) 7.04 - 7.18 (m, 5 H)

ylbipheny 7.31 - 7.39 (m, 1H); 528.0 (M+1) 526.0

{[(5R,7S5)-1-(3-

(M-1).

(5R,75)-8-{[5- 1.09 (d, J=6.4 Hz, 3H) 1.56 - 1.68 (m,
(cyclobutylmethyl)- | 3H) 1.71 - 1.81 (m, 3H) 1.89 - 2.01 (m, 5
1,3-thiazol-4- H) 2.26 - 2.34 (m, 1H) 2.35- 2.44 (m, 1H)
W A5 ylmethyl}-1-(3- 249 - 258 (m, 1H) 2.76 (d, J=7.4 Hz,
99 | Me = P1’ fluorophenyl)-3,7- 2H) 2.79 (s, 3H) 3.23 (d, J=9.2 Hz, 1H)
SN dimethyl-2-thia- 340 (d, J=9.2 Hz, 1H) 351 (d,
1,3,8- J=13.66Hz, 1H) 3.67 (d, J=13.3 Hz, 1H)
triazaspiro[4.5]deca | 7.04 - 7.18 (m, 3H) 7.28 - 7.36 (m, 1H)

ne 2,2-dioxide 8.49 (s, 1H); 479.3 (M+1).
(5R,75)-8-{[4- 1.06 (d, J=6.4 Hz, 3H) 1.54 - 1.65 (m,
(cyclobutylmethyl)- | 3H) 1.71 - 1.85 (m, 2H) 1.87 - 2.01 (m,
1,3-oxazol-5- 3H) 2.02 - 2.16 (m, 2H) 2.21 - 2.29 (m,
100 | Me Q/}:(\‘L A%, yllmethyl}-1-(3- 1H) 2.42 (d, J=7.6Hz, 2H) 2.46 - 2.62 (m,
Ne O P1 fluorophenyl)-3,7- 3H) 2.79 (s, 3H) 3.21 (d, J=9.4 Hz, 1H)
e dimethyl-2-thia- 3.34 (d, J=9.2 Hz, 1H) 3.53 (d, J=9.37
1,3,8- Hz, 2H) 7.06 - 7.15 (m, 3H) 7.27 - 7.35

triazaspiro[4.5]deca | (m, 1H) 7.64 (s, 1H); 463.4 (M+1).




2,2-dioxide 1.1 (d, J=5.9 Hz, 3H), 1.28 (d, J=6.1 Hz,
6H), 1.66-1.75 (m 1H), 1.93-2.03 (m 1H), 2.03-2.15
W@ 2909254350 2. 29-2.38 (m 1H), 2.56-2.65 (m 1H) PCT/IB2009/051815
2.77-2.85 (m 1H), 3.31 (d, J=13.5 Hz, 1H), 3.62 (d,
J=13.5 Hz, 1H), 4.01 (d, J=10.2Hz, 1H), 4.28 (d,
J=10.2 Hz, 1H), 4.43-4.53 (m 1H), 6.70- 6.77 (m 3H),
7.0-7.24 (m 4H), 7.36-7.43 (m 1H), 8.24-8.29 (m
1H), 8.78-8.82 (s, 1H); 526.1 (M1l). 122 C, Ex 4' '
Cpd 2 (5R 7S)-1-(3- fluorophenyl)-8-(3-
i sopropoxybenzyl)-7- nmethyl-3-pyridin-3-yl-2-
thia-1,3,8- triazaspiro[4.5]cleffne 2,2-dioxi de 1H NVR
(500 MHz, CHLOROFORM 1.14 (br s, 3H), 1.32 (d, J=5.9
Hz, 3H), 1.71- 184(m 1H) 203226(m 1H),
2. 274 (M ) 12 5720884 & ), 279287 m
2H)[, s 29-3.39 (m [IA),[ 3.62-3. 73 3 (@ HF6.6 Bz, B89 1(1d (ad, J=6.8,
hallf ol AB quartet,| J= 81854!(&’?731H)3 Z%H %Qgg@gz(dqﬂéﬂﬂ 6f Hz, 1H)

H) 1.98 - 2.04 (m, 1H)

158
AB |quartet|, J=8.8 Hz, 1K H %08"’ 4. b5, of( 5.1, 48 Hz, 1H) 247 -
6. 75-6]81 |(m , 7 14-de|<12> (- 4H) 5’5635(1d|d211 4 76(z1H) 2.80 (s
8. 3Hoq | Lel), . 7-39- 7. Zagpirol} Slec- 13%1)&25‘](6:3;52%&9% 1H)
8.47 (br s, . 8. §é (aﬁ”ﬁm ;ljﬂﬂ 1bE NGBS . 5
1 (5R TS)-{1-(3- fl yor oghedigryphensdrA 3t 1H)708 7.14 (m, 2H) 7.15 - 7.19 (m,
sofroppxylenzyl) - 7- 1. 1-"ethgd@operbt s 2 8(0'7 3 HiZOHE'ZTH))Z%S
J=6.1 Hz, [6H), ,1.71-1.|8%m 1H), 1. aéz g e s v
2. 1Z-Z{Z5(mM IH), 2. 33- Z. 300 JQ IF . P78 - 087 (m, 2H) 0.89 - 0.98 (m, 1H)

(oyclohoxylmethyly. | 1-08 (4 J=6.6Hz, 3H) 1.09 - 1.22 (m, 3H)
y Yimethyl) 151 - 1.56 (m, 3H) 1.58 - 1.70 (m, 4H)

) 1I’]::r-1ce)})t(szlc})l-14z3 187 - 1.97 (m, 2H) 2.06 (dd, J=13.6,
102 | ve AZ; }I’uoro P):er-1 I)-é ;. | 48Hz, 1H) 2.28 - 235 (m, 1H) 237 (d,
=\ | P1 phenyl)-2, J=6.8 Hz, 2H) 2.47 - 2.56 (m, 1H) 2.74 -

O AN ?'?zt_hy"z'th'a' 2.82 (m, 1H) 2.79 (s, 3H) 3.21 (d, J=9.18
Hionnspirof4 5ldeca | 2 1H) 3.30 - 346 (m, 3H) 7.05 - 7.16
U (m. 3H) 7.28 - 7.36 (m, 1H) 7.63 (s, 1H);

491.3 (M+1).
1.04 (d, J=6.6 Hz, 3H) 1.58 (ddd, J=13.6,
6.0, 1.2 Hz, 1H) 1.81 - 1.90 (m, 1H) 1.90
ORI |- 199 (m, 1H) 204 (dd, J-13.7, 4.7 He,
o I)r¥1etH i | 1H)2:26-2.37 (m, 1H) 249 (d, J-12.4,
w A7, ﬂu%ropheﬁyn-s 2. | 84,38Hz, 1H)2.75(dd, J=11.5, 6.3 Hz,
103 | Me — 1" | dimothyh 2. tia 1H) 2.78 (s, 3H) 3.20 (d, J=9.2 Hz, 1H)

SN dimet 3.42 (d, J=65.0 Hz, 1H) 3.41 (d, J=43 Hz,
Honnspirof4 5ldeca | 1) 337 (4, J=3.3 Hz, TH) 389 (s, 2H)
riazasproLs.> 7.04 - 7.16 (m, 3H) 7.17 - 7.23 (m, 5 H)
: 7.25 - 7.36 (m, 1H) 7.65 (s, 1H); 485.3
(M+1).
20.05 - 0.01 (m, 2H) 0.37 - 0.43 (m. 2H)
0.59 - 0.67 (m, 1H) 094 (d. J=6.6 Hz,
(5R,75)-8- 3H) 1.61 (dd, J=13.7, 6.1 Hz. 1H) 1.90 -
(cyclopropylmethyl)

3 tuorophonyl). | 199 (m, 1H) 2.01 - 210 (m, 2H) 2.22
104 | Mo B\X A; 3. 7-dimothyl-ahia. | (d: J=54.0, 6.5Hz, 1H) 2.22 (dd, J=27.2,
138, 6.5Hz, 1H) 2.50 - 2.65 (m, 2H) 2.75 -
traaspirof4.5ldeca | 283 (. 1H) 280 (s, 3H) 3.22 (d, J=9.2
i Hz, 1H) 3.38 (d, J=9.2 Hz, 1H) 7.08 -
’ 7.17 (m, 2H) 7.19 - 7.23 (m, 1H) 7.32 -
7.40 (m, 1H); 368.1 (M+1) 366.4 (M-1).
1.00 (d, J=6.6 Hz, 3H), 1.29 (d, J=6.0 Hz,
BH), 1.63 (dd, J=13.7, 5.5 Hz, 1H), 1.88-
1.94 (m, 2H), 1.98-2.04 (m, 1H), 2.22-
2.29 (m, 1H), 2.46-2.54 (m, 1H), 2.69-

(5R,75)-8-(3,4-

dfluoro-> ). | 278 (m, 1H), 2.80 (5, 3H), 320-3.26 (m,
o A | g’ﬂp yh y| 1H), 3.41 (d, J=9.2 Hz, 1H), 3.46 (d,
105 | me | T o | 1-3-fluorophenyi)- | 45 o'y "1Hy 44-4.49 (m, 1H), 6.56-
P1 3,7-dimethyl-2-thia- ’ ! ey o v ’ C
F 3.7 6.66 (m, 2H), 7.08-7.20 (m, 3H), 7.30-
F Sioraspirofd Sldeca | 741 (m. 1H): 15.15, 22.13, 33.25,3351,
riazaspirol o 34.29, 34.55 42,31 44.38, 51.62, 5757,
: 6041, 60.67, 6171, 72.83, 109.04,
112.41, 117.06, 120.68, 12094, 129.48.
130.25. 130.51. 498.3 (M+1).
3(4{(BR7S)1-3 | 112 (d, J=6.6 Hz, 3H), 1.63 (dd, J=6.2,
Sv A fluorophenyl)-3,7- 13.1 Hz, 1H), 1.89-1.97 (m, 1H), 2.05-
106 | Me N B | dimethyl2,2- 214 (m, 2H), 2.39-2.47 (m. 1H), 2.61-

P dioxido-2-thia- 2.74 (m, 1H), 2.80 (s, 3H), 3.23 (d, J=9.4
1,38- Hz, 1H), 3.38 (d, J=9.2 Hz, 1H), 3.75 (dd,




met hyl - 3-pyridin-4-y1-2- thia-1, 3, 8-
triazaspiro[4.5]clecane 2, 2-di oxi de
WQ2@9A3GKV (M 1H), 2. 76-2. 86(m 1H), 3.29-3.40 ( nPCI/HY2009/051815

3.66-3.74 (m 1H), 3.84 (d, J=8.5 Hz, 1H), 3.93 (d,
J=8.5 Hz, 1H), 4.48-4.55 (m 1H), 6.72-6.83 (m 3H),
7.10-7.25 (m 6H), 7.4-7.47 (m 1H), 8.54 (d, J=5.9
Hz, 2H); 525.0 (Ml). 1.03 (m 3H), 1.31 (d, J=6.1
Hz, 6H), 1.70  (5R 7S)-1-(3- (m 1H), 1.96-2.12 (m
3H), 2.33 (m 1H), fl uor ophenyl)-8-(3- 2.54(m 1H),
2.81(m 1H), 3.31(br d, 124 NN B: 2Cpd
i sopropoxybenzyl)-7- nethyl - 3-(fYrim di n- 2-
J=13Hz, 1H), 3.58 (m 1H), 3.60(br d, J=9.0 Hz, 1H),
3.78 (br d, J=9.0 Hz, 1H),
triazaspiro[4.5]dec- | J=14.8, 24.2 Hz, 2H), 6.91-6.98 (m, 1H),
8-ylmethyl}-1,3- 7.02-7.07 (m, 2H), 7.10-7.14 (m, 1H),
thiazol-2- 7.20-7.26 (m, 1H), 7.51-7.56 (m, 1H),
yl)benzonitrile 7.65-7.69 (m, 1H), 8.05-8.09 (m, 1H),
8.15-8.18 (m, 1H); 512.1 (M+1).
1.08 (d, J=6.8 Hz, 3H), 1.33 (d, J=6.1 Hz,
6H), 1.67 (dd, J=13.4, 6.1 Hz, 2H), 1.91-
ORTSIS | 202 (m, 2H), 2.00 (dd, J-13.4, 49 Hz,
Y isli)or%po?(ny)}i(;i[g-- 1H), 2.37-2.43 (m, 1H), 2.59-2.65 (m,
s 22 | o f’)mzthﬁ% Sy 1H), 2.83 (s, 3H), 2.84-2.91 (m, 1H), 3.27
107 | Me X 01 | Gt (d, J=9.3 Hz, 1H), 3.48 (d, J=4.6 Hz, 1H),
e 1o 3.66 (d, J=14.2Hz, 1H), 4.54-4.61 (m,
= s 1H), 6.62 (dd, J=5.6, 2.4 Hz, 1H), 6.8 (d,
flagaspirold.Sldeca | 2 4Hz, 1H), 7.12-7.18 (m, 2H), 7.21 (d,
ne £,s-dioxide 7.1 Hz, 1H), 7.36-7.42 (m, 1H), 8.28
(d, J=5.9 Hz, 1H).
o ohloro-5 1.02 (d, J=6.6 Hz, 3H) 1.61 (dd, J=13.4,
-ch;rg- 3 5.6 Hz, 1H) 1.87 - 1.95 (m, 2H) 2.01 (dd,
feAR,7S)1 _|() 4o | J-13.4, 4.8 Hz, 1H) 2.26 - 2.35 (m, 1H)
Gy " | 249 - 258 (m, 1H) 276 (d, J=6.1 Hz,
o A5 d!m‘?d VZ' e 1H) 2.79 (s, 3H) 3.23 (d, J=9.2 Hz, 1H)
108 | Me O Q b1 1'gxé_°' -thia- 3.28 (d, J=13.5 Hz, 1H) 3.40 (d, J=9.2
38 Hz, 1H) 3.55 (d, J=13.3 Hz, 1H) 4.85 (br.
» triazaspiro[4.5]dec- | ™ 1116’85 (d, J=8.4 Hz, 1H) 6.98 (d,
ethvibiohenyl. | J=1.6HZ, 1H) 7.07 - 7.16 (m, 4H) 7.27 -
ylmethyliblPhenyl | 739 (m, 4H) 7.47 - 752 (m, 1H); 529.9
0 (M+1) 527.9 (M-1).
124 (d, J=6.1 Hz, 3H), 1.71-1.81 (m,
(RTS8 815 1H), 1.92-2.02 (m. 2H). 2.07-2.22 (m.
Ie”Zt‘;]X"’I‘Z?'s' 1H), 2.36-2.48 (br s, 1H), 2.74 (s, 3H),
A, }I’me {])' |( a7, | 276292 (m, 1H), 351 (d, J=9.4 Hz,
109 | Me </N 5y’ d?"“:ﬁ Ie;{g.' 7 1H), 3.77-3.98 (m, 2H), 5.45 (s, 2H),
. 1'?2 yl-e-thia- 7.03-7.11 (m, 2H), 7.11-7.15 (m, 1H),
rasaspirol4 5ldeca | 725729 (m, 1H), 732 (d, J-B4 Hz,
ne 2.2 dioride 1H), 7.56-7.63 (m, 1H), 847 (s, 1H):

445.0 (M+1).

6-{[(5R.7S)-1-(3-
fluorophenyl)-3,7-
dimethyl-2,2-
dioxido-2-thia-
1,3,8-
triazaspiro[4.5]dec-
8-yllmethyl}-4-
isopropoxypyridin-
3-ol

110
HO™ ™~

1.08 (d, J=6.8 Hz, 3H), 1.35 (d, J=6.1 Hz,
BH), 1.67 (dd, J=4.9, 13.7 Hz, 1H), 1.95
(t, J=5.4 Hz, 2H), 2.05 (d, J=5.1 Hz, 1H),
208 (d, J=4.9 Hz, 1H), 2.36-2.42 (m,
1H), 2.58-2.64 (m, 1H), 2.83 (s, 3H),
2.84-2.89 (m, 1H), 3.27 (d, J=9.0 Hz,
1H), 3.44-3.50 (m, 2H), 3.61 (d, J=13.7
Hz, 1H), 4.56-4.64 (m, 1H), 6.78 (s, 1H),
711-7.18 (m, 2H), 7.19-7.22 (m, 1H),
7.35-7.41(m, 1H), 8.07 (s, 1H); 21.86,
22.11, 33.50, 34.27, 42.04, 44.36, 51.87,
50.89, 60.41, 71.53, 106.46, 116.81,
117.07, 129.48, 130.26, 135.95, 142.16;
4791 (M+1) 477.2 (M-1).

(5R,75)-8-
(cyclobutylmethyl)-
1-(3-fluorophenyl)-
3,7-dimethyl-2-thia-
1,3,8-
triazaspiro[4.5]deca
ne 2,2-dioxide

(OF

111 P1

Me

0.97 (d, J=6.7 Hz, 3H), 1.53-1.65 (m,
3H), 1.75 (m, 1H), 1.83 (m, 1H), 1.89-
2.06 (m, 5H), 2.28-2.37 (m, 3H), 2.46 (m,
1H), 2.55 (m, 1H), 2.70 (m, 1H), 2.83 (s,
3H), 3.24 (d, half of AB quartet, J=9.3 Hz,
1H), 3.40 (d, half of AB quartet, J=9.3 Hz,
1H), 7.15-7.19 (m, 2H), 7.23 (ddd, J=8.0,
1.6, 1.3 Hz, 1H), 7.41 (m,1H); 382.0
(M+1).




yl methyl)-2-thia-1,3,8- 4.50
(m 1H), 4. 51(d, J=16. OHz, 1H)
W0 289/18@50=16. 1Hz, 1H) , 6. 74- 6. 77(m

triazaspiro[4.5]cl ecane

2, 2- di oxPCIBIERB)9/051815

7.13-7.28 (m 5H), 7.38 (m 1H), 8.78 (m 2H);
541.1 (M1). 1.14 (d, J=5.4 Hz, 3H), 1.32 (d,
J=6.1 Hz, 6H), 1.7-1.77 (m 1H), 1.97-2.18 (m
3H),
88
(5R,75)-1-(3-
fluorophenyl)-3,7-
dimethyl-8-
A; (tetrahydro-2H-
112 | Me P1 pyran-3-ylmethyl)- 412.4 (M+1).
2-thia-1,3,8-
© triazaspiro[4.5]deca
ne 2,2-dioxide
4-chloro-6- "H NMR (500 MHz, CDCl3) & ppm 1.10
{[(5R,75)-1-(3- (d, J=6.6 Hz, 3H), 1.66-1.73 (m, 1H),
fluorophenyl)-3,7- 1.95-2.04 (m, 2H), 2.12 (dd, J=13.1, 4.0
cl c3- dimethyl-2,2- Hz, 1H), 2.34-2.41 (m, 1H), 2.59-2.66 (m,
113 | Me A P’ dioxido-2-thia- 2H), 2.81-2.82 (m, 1H), 2.83 (s, 3H), 3.27
_ZN 1,3,8- (d, J=9.3 Hz, 1H), 3.44 (d, J=9.3 Hz, 1H),
HO triazaspiro[4.5]dec- | 3.50 (d, J=14.2 Hz, 1H), 3.64-3.70 (m,
8-yllmethyl}pyridin- | 1H), 7.11-7.22 (m, 3H), 7.26 (s, 1H),
3-ol 7.34-7.43 (m, 1H), 8.23 (s, 1H).
1.05 (d, J=6.7 Hz, 3H), 1.50-1.81 (m,
7H), 1.88-2.07 (m, 5H), 2.31 (ddd,
2-cyclopentyl-4- J=124, 6.1, 4.3 Hz, 1H), 2.53 (ddd,
{(BR7S)1-(3- J=12.5, 8.4, 3.8 Hz, 1H), 2.76 (m, 1H),
ﬂuorc;phenyl)-B 7. 2.83 (s, 3H), 3.17 (m, 1H), 3.26 (d, half of
AB. dimethyl-2,2- ’ AB quartet, J=9.3 Hz, 1H), 3.31 (d, half of
114 | Me p1’ dioxido.2-thia- AB quartet, J=13.3 Hz, 1H), 3.44 (d, half
138 of AB quartet, J=9.2 Hz, 1H), 3.52 (d, half
HO tria’zaspiro[4 5]dec- of AB quartet, J=13.3 Hz, 1H), 6.63 (d,
8-ylmethyl} .henol J=8.1 Hz, 1H), 6.87 (dd, J=8.1, 2.2 Hz,
Y yisb 1H), 6.98 (d, J=2.1 Hz, 1H), 7.11-7.19
(m, 3H), 7.37 (ddd, J=8, 8, 6.4 Hz, 1H);
APCI 488.1 (M+1).
1.09 (d, J=6.6 Hz, 3H), 1.07-1.16 (m,
1H), 1.47-1.70 (m, 8H), 1.93 (m, 1H),
Egﬁéi)ér?{;{ﬁethyl) 1.99-2.14 (m, 3H), 2.36 (ddd, J=12.5, 6.9,
1 3-0xaz0)-4- 4.0 Hz, 1H), 2.52 (d, J=7.4 Hz, 2H), 2.55
. yI]’methyI}-1-(3- (m, 1H), 2.8 (m, 1H), 2.82 (s, 3H), 3.25
115 | Me A% fluorophenyl)-3,7- (d, half of AB quartet, J=9.3 Hz, 1H), 3.36
== P1 dimeth I-2-thia: (d, half of AB quartet, J=13.9 Hz, 1H),
O\7N 138 Y 3.41 (d, half of AB quartet, J=9.2 Hz, 1H),
tria’zaspiro[4 5]deca 3.46 (d, half of AB quartet, J=13.9 Hz,
ne 2 2-dioxide 1H), 7.09-7.19 (m, 3H), 7.35 (ddd, J=8.0,
’ 8.0, 6.5 Hz, 1H), 7.66 (s, 1H); APCI
477.2 (M+1).
0.89-0.91 (m, 6H), 1.04 (d, J=6.7 Hz,
3H), 1.64 (br dd, J=13.8, 5.7 Hz, 1H),
1.83-1.99 (m, 3H), 2.03 (dd, J=13.5, 4.8
4-{[(5R,7S)-1-(3- Hz, 1H), 2.31 (ddd, J=12.6, 6.1, 4.4 Hz,
fluorophenyl)-3,7- 1H), 2.42 (br d, J=7 Hz, 2H), 2.53 (ddd,
dimethyl-2,2- J=12.7, 8.3, 3.8 Hz, 1H), 2.76 (m, 1H),
116 | Me A33; dioxido-2-thia- 2.83 (s, 3H), 3.26 (d, half of AB quartet,
P1 1,3,8- J=9.2 Hz, 1H), 3.28 (d, half of AB quartet,
triazaspiro[4.5]dec- | J=13.2 Hz, 1H), 3.44 (d, half of AB
HO 8-yljmethyl}-2- quartet, J=9.2 Hz, 1H), 3.52 (d, half of AB
isobutylphenol quartet, J=13.2 Hz, 1H), 6.64 (m, 1H),
6.86-6.89 (m, 2H), 7.10-7.20 (m, 3H),
7.37 (ddd, J=8.1, 8.1, 6.4 Hz, 1H); APCI
476.1 (M+1).
2-cyclohexyl-4- 1.05 (d, J=6.7 Hz, 3H), 1.19-1.48 (m,
{[(5R,75)-1-(3- 5H), 1.64 (br dd, J=13.6, 5.6 Hz, 1H),
117 | Me A®: | fluorophenyl)-3,7- | 1.74-2.01 (m, 7H), 2.05 (dd, J=13.7, 4.9
P1 dimethyl-2,2- Hz, 1H), 2.30 (ddd, J=12.6, 6.4, 4.2 Hz,
HO dioxido-2-thia- 1H), 2.53 (ddd, J=12.7, 8.3, 3.7 Hz, 1H),
1,3,8- 2.72-2.80 (m, 2H), 2.83 (s, 3H), 3.26 (d,




2.32-2.39(m 1H), 2. 60- 2. 68(m 1H), (5R, 7S)-1-(3-
2.80-2.87 (m1H), 3.34(d,J=14.9Hz,

w0 bawonsphenyl ) - 8- (3- 1H), 3. 64(d, J=12. 7Hz, 1H) , 4POIK20(09/051815
125 d'' Ex 4; C pd 2 isopropoxybenzyl)-7-
met hyl - 3- (pyrim din-2- ylnethyl)-2-thia-1,3,8- J=10.0
Hz, 1H), 4.35 (d, J=10.3 Hz, 1H), 4.48-4.54 (m 1H)
6.73-6.80 (m 3H), 7.03 (ddd, J=7.2, 5.0, 0.7 Hz, 1H),
7.15-7.23 triazaspiro[4.5]clecane (m 3H), 7.25 (m
1H, assuned, partially 2, 2-di oxi de obscured by

sol vent peak), 7.39-7.48 (m 5

triazaspiro[4.5]dec- | half of AB quartet, J=9.3 Hz, 1H), 3.30 (d,

8-yllmethyl}phenol half of AB quartet, J=13.3 Hz, 1H), 3.44

(d, half of AB quartet, J=9.3 Hz, 1H), 3.53

(d, half of AB quartet, J=13.3 Hz, 1H),

6.62 (d, J=8.1 Hz, 1H), 6.86 (dd, J=8.1,

2.0 Hz, 1H), 6.96 (d, J=2.0 Hz, 1H), 7.11-

7.19 (m, 3H), 7.36 (ddd, J=8.0, 8.0, 6.5

Hz, 1H); APCI 502.2 (M+1).

1. Alkylation of 1H-pyrazole via the method of AV. Ivachichenko et al., J. Heterocyclic
Chemistry 2004, 41, 931-939, was followed by introduction of the aldehyde group according to T.
Schlager et al., Bioorganic and Medicinal Chemistry 2008, 16, 2992-3001.

2. The corresponding ester was prepared according to the procedure reported by W.L.F.

5 Armarego et al., Eur. J. Med. Chem. 1987, 22, 283-291.

3. The aldyhyde was prepared via a Suzuki coupling between commercially available
compounds.

4: The commercially available N-BOC derivative of the aldehyde was employed.

5. The methoxy intermediate was prepared according to the method of C. Garino et al.,

10 Bioorganic and Medicinal Chemistry Letters 2005, 15, 135-138. The methyl was removed with a
reagent such as BBr; to form the desired phenol.

6: The aldehyde was prepared by treatment of the commercially available 3-
hydroxybenzaldehyde with acrylonitrile in the presence of benzyltrimethylammonium hydroxide.
7. The aldehyde was prepared according to the method of N. Wang et al., Journal of

15 Combinatorial Chemistry 2008, 10, 825-834.

8. The aldehyde was prepared according to the method of J. Letrouneau, PCT Int. Appl. 2006,
WO 2006095014.

9. The aldehyde was prepared according to the method of M. Sriram et al., Bioorganic &
Medicinal Chemistry 2008, 16, 8161-8171.

20 10: The aldehyde was prepared according to the method of K. Dabak, Turkish Journal of
Chemistry 2002, 26, 955.

11: The aldehyde was prepared according to the method of A. Binggeli et al., U.S. Pat. Appl.
Publ., US 2007-724688.
12: The aldehyde was prepared according t the method outlined in PCT iInt. Appl. 2007, WO

25 2007030559.

13: The corresponding ester was prepared from the appropriate (3-keto ester via chlorination
(see M.G. Perrone et al., European Journal of Medicinal Chemistry 2005, 40, 143-154) followed by
reaction with thioformamide according to the work of N. Haginoya et al., Bioorganic and Medicinal
Chemistry Letters 2004, 14, 2935-2939.

30 14: Commercially available 3-fluoro-4-hydroxy-5-methoxybenzaldehyde was demethylated
with a reagent such as BBra. The dihydroxy compound was then selectively alkylated with 2-
iodopropane by using a base such as sodium hydride;

15: The corresponding ester was prepared according to Y-M. Cui et al., Bioorganic and
Medicinal Chemistry Letters 2005, 15, 3732-3736.

35 16: The corresponding thiazole ester was prepared according to the method of M. Muraoka et
al., Journal of the Chemical Sociely, Perkin Transactions 11989, 7, 1241-52.

17: The corresponding ester was prepared according to the method of W. Xie et al., PCT Int.
Appl. 2005, 2005092890.
18: The aldehyde was prepared according to the method of D. Dhanak and S.D. Knight, PCT

40 Int. Appl. 2007, WO2007103755.

19: The corresponding acid was prepared according to the method of Q. Zang et al., PCT Int.
Appl. 2006, W0O2006044860.

20: The corresponding ester was prepared according to B. Zou et al., Organic Letters 2007, 9,
4291-4294.

45 21: The bromoheterocycle was prepared according to P. Guzzo et al., PCT Int. Appl. 2008,
WO 2008086404; introduction of the aldehyde moiety was carried out by the method of G. Luo et al.,
Journal of Organic Chemistry, 2006, 71, 5392-5395.

22: The triazole aldehyde was prepared according to the procedure outlined in U.S. Patent
4826833, 02 May 1989.

50 23: The corresponding acid was prepared according to the method of S. Kumar et al., Journal
of Medicinal Chemistry, 2008, 51, 4968-4977.

24: Prepared from 2-bromo-1-phenyl ethanone according to the procedure of V.J. Majo and
P.T. Perumal, Journal of Organic Chemislry 1998, 63, 7136-7142.




2H), 7.66 (ddd, J=8.4, 7.3,1.8 Hz, 1H), 8. 35 (ddd,
J=5.0, 1.8, 0.8 Hz, 1H); 525.1 (MF1). ., L'': 0,

wW@:2®9/186350 3H), 1.07 (d, J=6.7 Hz, 3H), 1.31 PCT/IB2009/051815
(5R, 7S)-1-(3- (d, J=6.1Hz, 6H), 1.37-1.5 (m 2H),
1. 56- fl uorophenyl)-8-(3- 1.70 (m 2H), 1.80 (m
1H), 1.92-2.08 (m

90

25: The corresponding ester was prepared according to the procedure reported by A. Aguado
et al., Journal of Heterocyclic Chemistry 2007, 44, 1517-1520.
26: The aldehyde was prepared according to the method of G. Doria et al., European Journal
of Medicinal Chemistry 1979, 14, 347-351.
5 27: The corresponding ester was made according to the method of M. Brescia et al,
Bioorganic & Medicinal Chemislry Letters 2007, 17, 1211-1215.
28: 5-Bromo-2,3-difluorophenol was reacted with 2-hydroxypropane under standard
Mitsunobu conditions. Introduction of the aldehyde moiety was carried out by using n-BuLi and DMF at
low temperature.
10 29: The corresponding ester was prepared by the treatment of methyl 5-hydroxynicotinate with
2-iodopropane in the presence of base.
30: The aldehyde was prepared according to the method of C. Blackburn et al., PCT int. Appl.,
2003, W02003106452.
31: 2-Hydroxymethyl-5-hydroxy-gamma-pyrone was benzyl protected and then converted to
15 3-benzyloxy-6-hydroxymethylpyridin-4-one according to the method of T. Teitei et al., Australian Journal
of Chemistry 1983, 36, 2307-2316. Treatment of the pyridinone with 2-iodopropane and base formed
the isopropoxypyridine. The final step was a debenzylation via hydrogenation.
32: L. Harris and T. Tsutomu, Australian Journal of Chemistry 1977, 30, 649-655.
33: The corresponding ester was prepared via reaction of the Grignard reagent derived from
20 methyl 3-iodo-4-methoxybenzoate with the appropriate aliphatic ketone or aldehyde, according to R.S.
Muthyala et al., Bioorganic & Medicinal Chemislry Lelters 2003, 13, 4485-4488. Demethylation was
carried out with boron tribromide.

Table 2
Rs O
\ _\\ //O
3 F
“, JN
N7 F
I
Z-A
Prep
Metho "H NMR (400 MHz, CDCls), ™*C NMR (100
d; MHz, CDCI3) (unless otherwise indicated):
Ex# | Rs Z-A Startin IUPAC Name observed peaks, & (ppm); Mass spectrum:
g LCMS, observed ion m/z (unless
Materi otherwise indicated)
al

1.05, (d, J=6.8 Hz, 3H), 129 (d, J=6.0 Hz,
6H), 1.76-1.86 (m. 1H), 1.90-2.03 (m, 2H).
fj?fﬁ;f))p:]égﬁ)_& 2.26-233 (m, 1H), 2.48-2.57 (m, 1H).
o 271-279 (m. 1H) 344-3.62 (m. 3H)
. O oropoxybenzyl) | 445452 (m. 1H). 4.56-4.65 (m. 1H),
18 | H | C;P4 | ISOPIOPOXYDENZY) | 6 74676 (m, 3H), 6.88-6.95 (m, 3H),
T-methy 711747 (m, 1H) APCI 465.6 (M+1)
T oiro[d.5]dec | 4638 (M-1)4.45-4.52 (m. 1H), 4.56-4.65
triazaspirol4.81dec | (m, 1), 6.71-6.76 (m, 3H), 6.88-6.95 (m,
: 3H), 7.11-7.17 (m, 1H); APCI 465.6 (M+1)
4636 (M-1).

25
Table 3



Ex isopropoxybenzyl)-7- 3H), 2.36
1H), 2.82 (m 126 435%; nethyl-3-(5-propyl-4,5- 1H),
W@ 2@6/18G350 1H) ,

d, J=13.5 Hz,

J=10. 3Hz,
1H), 4.51 (septet,
2, 2-di oxi de 1H),

1H),

3.33 (br d,
di hydr oi soxazol -3-y1)-2- 1H),

thia-1,3,8- 1H),

4.04 (m

(m 1H, 2.59 (m

J=13. 6Hz, ' 2 Cpd PCT/IB2009/051815
3.45 (m 1H), 3.61 (br

3.84 (br d,

triazaspiro[4.5]cl ecane
J=6. 1Hz, 1H), 4.73 (m

6.74-6.78 (m 3H), 7.11-7.24 (m 4H),

~

Pre H NMR (400 MHz, CDCls), “C NMR (100
Methcr:))d' MHz, CDCI;) (unless otherwise indicated):
Ex # Rs Startin’ IUPAC Name bbserved peaks, & (ppm); Mass spectrum]
Materi:gl LCMS, observed ion m/z (unless otherwise]
ndicated)
1.03-1.14 (br s, 3H), 1.28 (d, J=6.1 Hz, 6H),
1.61-1.71 (m, 1H), 1.92-2.02 (m, 1H), 2.04-
(5R,75)-1-(3- .16 (m, 2H), 2.29-2.38 (br s, 1H), 2.53-
fluorophenyl)-8-(3- .63 (m, 1H), 2.73-2.83 (br s, 1H), 3.30 (d,
XN Ex 4, isopropoxybenzyl)-7- [J=13.3 Hz, 1H), 3.62 (d, J=14.3 Hz, 1H),
119 | /)\ C; Cpd |methyl-3-pyrimidin-2-yl-2-4.02 (d, J=9.6Hz, 1H), 4.27 (d, J=9.9 Hz,
N 1 thia-1,3,8- 1H), 4.42-4.53 (m, 1H), 6.69-6.78 (m, 3H),
triazaspiro[4.5]decane .96 (t, J=4.9 Hz, 1H), 7.10-7.19 (m, 2H),
2,2-dioxide 7.20-7.28 (m, 1H, assumed, partially
bbscured by solvent peak), 7.33-7.42 (m,
PH), 8.57 (d,  =4.9 Hz, 2H); 526.1 (M+1).
1.09-1.17 (br s, 3H), 1.32 (d, J=6.1 Hz,
6H), 1.70-1.83 (br s, 1H), 2.0-2.11 (br s,
ﬂuéfci;ﬂfr)]j;_(g:(s_ 1H), 2.13-2.26 (m, 2H), 2.33-2.41 (m, 1H),
Ny isopropoxybenzyl)-7- 2.58-2.67 (m, 1H), 2.78-2.86 (m, 1H),
120 f Ex 4; methyl-3-pyrimidin-5-yl-2- 3.28-3.39 (br s, 1H), 3.62-3.72 (br s, 1H),
N~ Cpd 2 thia-1 3 8- 3.89 (d, half of AB quartet, J=8.7 Hz, 1H),
triazaspiro[4’ é]decane 3.94 (d, J=10.3 Hz, 1H)), 4.52 (m, 1H),
5 2-dio.xide 6.75-6.80 (m, 3H), 7.14-7.26 (m, 4H),
’ 7.41-747 (m, 1H), 8.77 (s, 2H), 9.06 (s,
1H); 526.0 (M+1).
1.1 (d, J=5.9 Hz, 3H), 1.28 (d, J=6.1 Hz,
6H), 1.66-1.75 (m, 1H), 1.93-2.03 (m, 1H),
5R,75)-1-(3-
ﬂuc()ropher)1yl)-(8-(3- 2.03-215 (m, 2H), 2.20-2.38 (m, 1H).
N isopropoxybenzyl)-7- 2.56-2.65 (m, 1H), 2.77-2.85 (m, 1H), 3.31
121 [ ) c|:5X4, methyl-3-pyrazin-2-yl-2- (d, J=13.5 Hz, 1H), 3.62 (d, J=13.5 Hz,
N pd 2 thiat 3.8 1H), 4.01 (d, J=10.2Hz, 1H), 4.28 (d,
triazaspiro[4’ é]decane J=10.2 Hz, 1H), 4.43-4.53 (m, 1H), 6.70-
5 2-dio.xide 6.77 (m, 3H), 7.0-7.24 (m, 4H), 7.36-7.43
’ (m, 1H), 8.24-8.29 (m, 1H), 8.78-8.82 (s,
1H); 526.1 (M+1).
1H NMR (500 MHz, CHLOROFORM) 1.14
(br s, 3H), 1.32 (d, J=5.9 Hz, 3H), 1.71-
1.84 (m, 1H), 2.03-2.26 (m, 1H), 2.34-2.41
5R,75)-1-(3-
ﬂuc()ropher)1yl)-(8-(3- (m, 1H), 2.57-2.68 (m, 1H), 2.79-2.87 (m,
2 isopropoxybenzyl)-7- 2H), 3.29-3.39 (m, 1H), 3.62-3.73 (m, 1H),
192 | Ex4; methyl-3-pyridin-3-yl-2- 3.89 (d, half of AB quartet, J=8.8 Hz, 1H),
N Cpd 2 thia1 3 & 3.93 (d, half of AB quartet, J=8.8 Hz, 1H),
triazaspiro[4’ é]decane 4.48-455 (m, 1H), 6.75-6.81 (m, 3H),
22-dio.xide 7.14-7.25 (m, 4H), 7.35 (dd, J=4.6Hz,
’ 8.3Hz, 1H), 7.39-7.45 (m, 1H), 7.81 (d,
J=9.5 Hz, 1H), 8.47 (br s, 1H), 8.55 (br s,
1H)
NZ BC: (5R,75)-1-(3- 1.1-1.19 (br s, 3H), 1.32 (d, J=6.1 Hz, 6H),
123 ~ | Cod 1 fluorophenyl)-8-(3- , 1.71-1.81 (m, 1H), 1.98-2.10 (m, 1H),
P isopropoxybenzyl)-7- | 2.12-2-25 (m, 1H), 2.33-2.40 (m, 1H),




7.43 (m 1H); 559.0 (M1). 1.19 (d, J=6.2 Hz, 3H)
1.32 (d, J=5.8 Hz, 6H), 1.61 (t, J=13.7 Hz, 1H),

WA 2®3A36336 (m 1H), 1.99(d, 13. 7Hz, 2H), 2. 26(®CT/IB2009/051815
J=11.6Hz, 1H), 2.44 (s, 3H), 2.53-2.62 (m

(5R, 7S)-1-(3- 1H),

fl uorophenyl)-8-(3- Hz,

3.70-3.81 (q,

2.63-2.70 (m 1H),
3. 48-

1H),

92

3.04 (d, J=13.7

3.62 (m 1H),

methyl-3-pyridin-4-yl-2- | 2.59-2.67 (m, 1H), 2.76-2.86 (m, 1H),
thia-1,3,8- 3.29-3.40 (m, 1H), 3.66-3.74 (m, 1H), 3.84
triazaspiro[4.5]decane | (d, J=8.5 Hz, 1H), 3.93 (d, J=8.5 Hz, 1H),
2,2-dioxide 4.48-455 (m, 1H), 6.72-6.83 (m, 3H),
7.10-7.25 (m, 6H), 7.4-7.47 (m, 1H), 8.54
(d, J=5.9 Hz, 2H); 525.0 (M+1).
1.03 (m, 3H), 1.31 (d, J=6.1 Hz, 6H), 1.70
(5R,75)-1-(3- (m, 1H), 1.96-2.12 (m, 3H), 2.33 (m, 1H),
x fluorophenyl)-8-(3- 2.54 (m, 1H), 2.81 (m, 1H), 3.31 (br d,
h B Cod isopropoxybenzyl)-7- | J=13Hz, 1H), 3.58 (m, 1H), 3.60 (br d,
124 N zN ,2p methyl-3-(pyrimidin-2- | J=9.0 Hz, 1H), 3.78 (br d, J=9.0 Hz, 1H),
ylmethyl)-2-thia-1,3,8- | 4.50 (m, 1H), 4.51 (d, J=16.0 Hz, 1H),
triazaspiro[4.5]decane | 4.65 (d, J=16.1 Hz, 1H), 6.74-6.77 (m,
2,2-dioxide 3H), 7.13-7.28 (m, 5H), 7.38 (m, 1H), 8.78
(m, 2H); 541.1 (M+1).
1.14 (d, J=5.4 Hz, 3H), 1.32 (d, J=6.1 Hz,
6H), 1.7-1.77 (m, 1H), 1.97-2.18 (m, 3H),
2.32-2.39 (m, 1H), 2.60-2.68 (m, 1H),
(5R,75)-1-(3- 2.80-2.87 (m, 1H), 3.34 (d, J=14.9 Hz,
fluorophenyl)-8-(3- 1H), 3.64 (d, J=12.7 Hz, 1H), 4.07 (d,
N Ex 4- isopropoxybenzyl)-7- | J=10.0 Hz, 1H), 4.35 (d, J=10.3 Hz, 1H),
125 | P c dé methyl-3-(pyrimidin-2- | 4.48-4.54 (m, 1H), 6.73-6.80 (m, 3H), 7.03
P ylmethyl)-2-thia-1,3,8- | (ddd, J=7.2, 5.0, 0.7 Hz, 1H), 7.15-7.23
triazaspiro[4.5]decane | (m, 3H), 7.25 (m, 1H, assumed, partially
2,2-dioxide obscured by solvent peak), 7.39-7.48 (m,
2H), 7.66 (ddd, J=8.4, 7.3, 1.8 Hz, 1H),
8.35 (ddd, J=5.0, 1.8, 0.8 Hz, 1H); 525.1
(M+1).
0.97 (m, 3H), 1.07 (d, J=6.7 Hz, 3H), 1.31
(5R,75)-1-(3- (d, J=6.1Hz, 6H), 1.37-1.5 (m, 2H), 1.56-
fluorophenyl)-8-(3- 1.70 (m, 2H), 1.80 (m, 1H), 1.92-2.08 (m,
Ex isopropoxybenzyl)-7- | 3H), 2.36 (m, 1H), 2.59 (m, 1H), 2.82 (m,
126 4355, methyl-3-(5-propyl-4,5- | 1H), 3.06 (m, 1H), 3.33 (br d, J=13.6Hz,
c d’2 dihydroisoxazol-3-yl)-2- | 1H), 3.45 (m, 1H), 3.61 (br d, J=13.5 Hz,
o, P thia-1,3,8- 1H), 3.84 (br d, J=10.3Hz, 1H), 4.04 (m,
N triazaspiro[4.5]decane | 1H), 4.51 (septet, J=6.1Hz, 1H), 4.73 (m,
2,2-dioxide 1H), 6.74-6.78 (m, 3H), 7.11-7.24 (m, 4H),
7.43 (m, 1H); 559.0 (M+1).
1.19 (d, J=6.2 Hz, 3H), 1.32 (d, J=5.8 Hz,
6H), 1.61 (t, J=13.7 Hz, 1H), 1.65-1.76 (m,
1H), 1.99 (d, 13.7 Hz, 2H), 2.26 (t,
J=11.6Hz, 1H), 2.44 (s, 3H), 2.53-2.62 (m,
(5R,75)-1-(3- 1H), 2.63-2.70 (m, 1H), 3.04 (d, J=13.7
fluorophenyl)-8-(3- Hz, 1H), 3.48-3.62 (m, 1H), 3.70-3.81 (q,
N isopropoxybenzyl)-7- | 2H), 4.09 (d, J=13.3 Hz, 1H), 4.5-4.58 (m,
197 Q B; Cpd methyl-3-[(5- 1H), 6.38 (br s, 1H), 6.40-6.47 (m, 2H),
— 2 methylisoxazol-3- 6.72-6.78 (m, 1H), 6.83-6.89 (m, 2H),
yl)methyl]-2-thia-1,3,8- | 7.00-7.07 (q, 1H), 7.18 (t, J=7.9 Hz, 1H),
triazaspiro[4.5]decane | 8.18 (s, 1H); 21.37, 22.16, 22.43, 33.78,
2,2-dioxide 43.82, 47.78, 52.01, 52.27, 56.50, 58.35,
69.17, 69.97, 99.55, 99.81, 103.77,
105.09, 113.02, 114.07, 116.98, 121.47,
129.39, 130.18, 153.69, 162.40; APCI
543.2 (M+1), 479 (M-SO, +1).




I sopr opoxybenzyl)-7- 2H)
4.5-4.58 (m 127 B; Cpd nethyl-3-[(5- 1H),
WG 28136360 40- 6. 47 (m 2H),

6.72-6.78(m 1H), 6. 83- 6. 89(m 2H)

yl)methyl]-2-thia-1,3,8- 7.00-7.07 (q,
J=7.9 Hz, 1H),
21.37, 22.16, 22.43, 33.78,

4.09 (d,

J=13.3 Hz, 1H),

6.38 (br

2 met hyl i soxazol - BET/IB2009/051815

1H), 7.18 (t,

triazaspiro[4.5]clecane 8.18 (s, 1H);
2, 2-di oxi de 43. 82,

47.78, 52.01, 52.27, 56.50, 58. 35,
93
0.99 (d, J=6.7 Hz, 3H), 1.30 (d, J=6.1 Hz,
6H), 1.61 (ddd, J=14, 54, 1.5 Hz, 1H),
1.82 (m, 1H), 1.93 (m, 1H), 2.02 (dd,
J=13.7, 4.8 Hz, 1H), 2.29 (ddd, J=12.8,
oo a. | 83. 41 Hz, 1H), 246 (ddd, J=125, 89,
0N | 5 cpa | isoproposenand- | 7 B W N et 66
; Cp . z, , 3. , half o quartet, J=9.
128 | QO | g | (soxazolByimelty)-7- | Ly 345 (d, half of AB quartet, J-0.6
triazas);)iro[4.5]déc:ane Hz, 1H), 3.55 (d, J=13.4 Hz, 1H), 4.38 (d,
2 9_dioxide half of AB quartet, J=15.0 Hz, 1H), 4.45-
’ 4.54 (m, 2H), 6.57 (d, J=1.7 Hz, 1H), 6.73-
6.75 (m, 3H), 7.12-7.22 (m, 4H), 7.41
(ddd, J=8.1, 8.1, 6.4 Hz, 1H), 8.45 (d,
J=1.8 Hz, 1H); 529.4 (M+1).
1.02 (d, J=6.7 Hz, 3H), 1.31 (d, J=6.0 Hz,
6H), 1.63 (br dd, J=14, 5 Hz, 1H), 1.85 (m,
1H), 1.95 (m, 1H), 2.04 (dd, J=13.5, 4.7
Hz, 1H), 2.30 (m, 1H), 2.50 (m, 1H), 2.79
(5R,75)-1-(3- (m, 1H), 3.29 (d, half of AB quartet,
fluorophenyl)-8-(3- J=13.4 Hz, 1H), 3.41 (d, half of AB
N-O B; Cpd isopropoxybenzyl)-3- | quartet, J=9.4 Hz, 1H), 3.54 (d, half of AB
129 W ’ 9 (isoxazol-5-ylmethyl)-7- | quartet, J=9.4 Hz, 1H), 3.57 (d, half of AB
methyl-2-thia-1,3,8- quartet, J=13.4 Hz, 1H), 4.41 (d, half of
triazaspiro[4.5]decane | AB quartet, J=15.6 Hz, 1H), 4.50 (septet,
2,2-dioxide J=6.0 Hz, 1H), 4.54 (d, half of AB quartet,
J=15.7 Hz, 1H), 6.41 (d, J=1.7 Hz, 1H),
6.73-6.75 (m, 3H), 7.11-7.21 (m, 4H), 7.41
(ddd, J=8.1, 8.1, 6.4 Hz, 1H), 8.29 (d,
J=1.8 Hz, 1H); 529.0 (M+1).
1.01 (d, J=6.7 Hz, 3H), 1.31 (d, J=6.0 Hz,
6H), 1.63 (br dd, J=13.5, 5.5 Hz, 1H), 1.84
(m, 1H), 1.95 (m, 1H), 2.05 (dd, J=13.5,
5.0 Hz, 1H), 2.29 (ddd, J=12.5, 6.5, 4.1
Hz, 1H), 2.48 (ddd, J=12.7, 8.6, 3.4 Hz,
ﬂuéfg;ﬂfgji_(g:(s_ 1H), 2.78 (m, 1H), 3.28 (d, half of AB
o L, [ | oo | et 154 1, 5506 et
o 2 | |_)(-2’- it ag, | ABauartet, J=9.4 Hz, 1H), 3.57 (d, half of
%/riazasgiro[ 4 5ldocane | AB quartet, J=13.6 Hz, 1H), 4.30 (dd, half
o 2-dio.xide of ABX pattern, J=15.2, 0.8 Hz, 1H), 4.44
’ (dd, half of ABX pattern, J=15.3, 0.8 Hz,
1H), 4.50 (septet, J=6.0 Hz, 1H), 6.73-
6.76 (m, 3H), 7.12-7.21 (m, 5H), 7.40
(ddd, J=8.2, 8.2, 6.3 Hz, 1H), 7.93 (s, 1H);
529.2 (M+1).
1.11 (d, J=6.7 Hz, 3H), 1.32 (d, J=6.1 Hz,
6H), 1.71 (br dd, J=13.6, 6.0 Hz, 1H), 2.01
(m, 1H), 2.07-2.14 (m, 2H), 2.37 (ddd,
J=12.8, 6.7, 3.7 Hz, 1H), 2.62 (ddd,
oo, | J=12:6. 84, 35 Hz, 1H), 282 (m, 1H)
o isopropoxybenzyl)-7- 3.34 (d, half of AB quartet, J=13.5 Hz,
131 [/)}ﬁ Ex4; methyl-3-(1,3-0xazol-2- 1H), 3.64 (d, half of AB quartet, J=13.5
N Cpd 2 yI)-2-thi:31-1 38 Hz, 1H), 4.08 (d, half of AB quartet, J=9.9
triazaspiro[4 Sidécane Hz, 1H), 4.24 (d, half of AB quartet, J=9.8
5 2-dio.xide Hz, 1H), 4.51 (septet, J=6.1 Hz, 1H), 6.75-
’ 6.78 (m, 3H), 7.01 (d, J=1.0 Hz, 1H), 7.15-
7.24 (m, 4H), 7.43 (ddd, J=8.1, 8.1, 6.2
Hz, 1H), 7.51 (d, J=1.1 Hz, 1H); 515.0
(M+1).

35%: The required bromide was prepared according to P. Caldirola et al., Tetrahedron Letters
1986, 27, 4647-4650.




69. 17, 69. 97, 99. 55, 99. 81, 103. 77,
105. 09, 113. 02, 114. 07, 116. 98, 121. 47,

wa2®93%3380. 18, 153. 69, 162. 40; APCI 543. 2 ( Mrl/1B200PQ51815
(MS02 +1). 93 128 0O-N)....,./X B; Cpd 2
(5R 7S)-1-(3- fluorophenyl)-8-(3- isopropoxybenzyl) - 3-
(i soxazol -3-yl nethyl)-7- nethyl-2-thia-1, 3, 8-
triazaspiro[4.5]clecane 2, 2-di oxi de

10

15

20

25

30

94

A synthetic APP substrate that can be cleaved by beta-secretase and
having N-terminal biotin is used to assay beta-secretase activity in the
presence or absence of the inhibitory compounds. The substrate can contain
either the wildtype sequence around the BACE cleavage site or the Swedish
mutation (Vassar, R., B. D. Bennett, et al. (1999). "Beta-secretase cleavage of
Alzheimer's amyloid precursor protein by the transmembrane aspartic
protease BACE." Science. 286(5440): 735-741). The substrate and test
compounds are added to 384 well polypropylene plates. The reaction is
initiated by the addition of soluble BACE enzyme to a final volume of 12.5 L
per well. The final assay conditions are: 0.001 - 300 yM compound inhibitor,
0.05M sodium acetate (pH 4.5), 3uM substrate, soluble human BACE, and
2% DMSO. Concentrated conditioned media from cells secreting human
recombinant soluble BACE was titrated to provide a source of BACE enzyme.
The cell media can be used as either a crude BACE prep or BACE can be
purified using any number of techniques, including immobilized BACE inhibitor
purification columns. The assay mixture is incubated for 1 hour at 37°C, and
the reaction is quenched by the addition of an equal volume of 0.1M Tris, pH
8. Half of the quenched mix is incubated on clear streptavidin coated 384 well
polystyrene plates for 1 hour. An ELISA is then performed using an in-house
antibody that specifically recognizes the new C-terminus created after
cleavage by BACE. Two in-house antibodies are available; each is cleavage
specific, but one is raised against the wildtype sequence (APP 591-596) while
the other is raised against the Swedish mutation (APP 590-596). (These
polyclonal antibodies were raised in rabbits by immunizing with antigen
comprised of six amino acid residues present at the carboxy terminus of the
wild-type soluble APPbeta sequence (NHx-ISEVKM-COOH) or seven amino
acid residues present at the carboxy terminus of the Swedish mutation at the
beta cleavage site (NH>-EISEVNL-COOH) conjugated to keyhole limpet
hemacyanin by methods known to those skilled in the art.) A secondary anti-

species Horseradish Peroxidase (HRP) conjugated antibody is then utilized.



0.99 (d, J=6.7 Hz, 3H), 1.30 (d, J=6.1 Hz,
6H), 1. 61(ddd, J=14, 5. 4, 1. 5Hz, 1H),

wa2@2(s3iH) , 1. 93(m 1H), 2. 02(dd, J=13.7, 4.8 HzPAFAB2009/051815
2.29 (ddd, J=12.8, 6.3, 4.1Hz, 1H), 2.46 (ddd, J=12.5,
8.9, 3.4 Hz, 1H), 2.78 (m 1H), 3.28 (d, J=13.5 Hz,
1H), 3.34 (d, half of AB quartet, J=9.6 Hz, 1H), 3.45
(d, half of AB quartet, J=9.6 Hz, 1H), 3.55 (d, J=13.4
Hz, 1H), 4.38 (d, half of AB quartet, J=15.0 Hz, 1H)
4.45- 4.54 (m 2H), 6.57 (d, J=1.7 Hz, 1H), 6.73- 6.75
(m 3H) 7.12-7.22 (m 4H), 7.41
(ddd, J=8.1, 8.1, 6. 4Hz, 1H), 8. 45(d>*J=1.8 Hz, 1H); 529.4
(Mr1). 129 ?2;z - B ; Cpd 2 (5R 7S)-1-(3-
fluorophenyl) 8- (3- isopropoxybenzyl) - 3-

(is | - -
{ri anaagadatt fORRlH ascel apgbiert g Subeg aqd quenching
3H) with. (3AON] dulfurie@cl, ldzabseidppcd ag®0(tm. dd, J=14, 5 Hz,
1H), 1.85 (m 1H), 1. (dd, J=13.5, 4.7
Hz, 1H). 2.30 (m mgé‘beg}l éw"q“‘%"%a .79 (m_1H),

3.29 (d, haIfEmWHME#quartet J—lslahhmonbﬂﬁACgla%(@ND
halff—of /—\Bquallgl, JU'—!-I‘IL H—354(d cul of —AB
quartet, J=9.4 AE 3.57 (d, half of E quartet,
J=13.4 Hz, 1H), 4. 41 (d hal f |of AB quartef.24J=15.6

t 1—C N 1 L0 A LA (- hal £

£
T

l_t 11N A CA (caon o
AL EEL DA t.—/p A TR AL T LU E) H-.\JH-,]. ;. tari— 0O
AB quartet, J=15.7 Hz, 1H), 6./41 (d, J=1.7 , 1H)
6.73-6.75 (m 3MB, 7.11-7.21 ((m 4H), 7.41102dd,
J= 1 8164 FE, HH—8-29-{(d—3=1+8Hz—1H)—529-0
(M+1) 130 n. . X B, Cpd 2 (5R 7S)-1-(3-
[

0
quorophenyI) ( sopr opoxybenzyl) - 7-

nmet hyl - 3- (1, 3- oxazol -5- ylnethyl)-2-thia-1, 3, 8-
triazaspiro[4. 5]c|ecane 2, 2-di oxi de



3H), 1.31 (d, J=6.0 Hz, 6H), 1.63

5 Hz, 1H), 1.84 (m 1H),1.95 (m 1H)

WQ2@5/13680 , 5.0 Hz, 1H), 2.29 (ddd, J=1PCHIB26093)51815

4.1 Hz, 1H), (ddd, J=12.7, 8.6, 3.4 Hz, 1H), 2.78

(m 1H), 3.28 (d, half of AB quartet, J=13.4 Hz, 1H),

3.33 (d, half of AB quartet J=9.3 Hz, 1H), 3.45 (d,

hal f of AB quartet, J=9.4 Hz, 1H), 3.57 (d, half of AB

quartet, J=13.6 Hz, 1H), 4.30 (dd, half of ABX

pattern, J=15.2, 0.8 Hz, 1H), 4.44 (dd, half of ABX

pattern, J=15.3, 0.8 Hz, 1H), 4.50 (septet, J=6.0 Hz,

1H), 6.73- 6.76 (m 3H), 7.12-7%1 (m 5H), 7.40 (ddd,

J-8.2, 8.2, 6.3 Hz, 1H), 7.93 (s, 1H); 529.2 (M+l).

131 r 0 N Ex 4; Cpd 2 (5R, 7S)-1-(3-

fl uorophenyl)-8-(3- isoprop zyl)-7-

nmet hyl - 3- (1, 3- oxazol - 2- vyl )Ma- 1,3, 8-

tri dYaslpim:o[ 4. 5] cl ecane 2, 2-dioxide 1.11 (d, J=6.7
6

3H), 3 = H, 1.71 (br dd, J=13.6, 6
Hz, 1&4}', 35?’%5?0%‘%’68%&5@'%?- 2.14(m 2H) , 2. 37(ddd,
J=12.8,6.7,3. 7Hz, 1H), 2. 62(ddd, J=12.6, 8.4, 3.5 Hz,
1H), 2.82 (m 1H), 3.34 (d, hald of AB quartet, J=13.5
Hz, 1H), 3.64 (d, half ofRSQBq rtet, J=13.5 Hz, 1H),
4.08 (d, half of AB quartet\_1=8=¢F%z, 1H), 4.24 (d,
hal f of AB quartet, J=9.8
Hz, 1H), 6.75- 6.78 (m®
7.15- 7.24 (m 4H), 7.43
1H), 7.51 (d, J=1.1 Hz, *4H); 0 (M1). 94 A
synthetic APP substrate th e cl eaved by

bet a- secretase and havi ng term hal biotin is used to
assay beta-secretase activi [ ‘g, presence or
absence of the inhibitory co

(br dd, J

Hz,
.0

, 4.51 (septet, J=6.1
d, J=1.0 Hz, 1H),
-8.TIB 8.1, 6.2 Hz,
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, 1
7.0

winds. Rehe substrate can
contain either the wldtype seguence around t he BACE

¢l eavage site or the Swedish 5Samutation (Vassar, R

B. D. Bennett, et al. (1999).|"Beta-secretase cl eavage
of Al zheiner's anyl oid precursor protein by the

t ransnmenhenes thedereocheprisityesizssvrBAGEMulSE iaé theecarbon bonded
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ar o 2 ol B Ayt I8 B T LG S0 S Y BYE ary
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nz ' | yme of 12.5 pL 10 per well. The

i na gégéétﬁgﬁgﬁﬁ¥§#%’are: 0.001 - 300 pM conpound

i nhi bi t o£,is (ZHBM s 1)imoaeetyaoalkylpht mdkty, Bpwtled that when Z

b , I : d 29 ) .
Con it [ G0 REH R, nd WIRThaR 0igthy R RS chain is ponded to

humdime nigogerbofribe pipsodioyIriegBACE was titrated to provide

a source,o Th I '

ei t her aAcISuﬁﬁgwpg%wbraﬁk%}gyk gﬁ&%g)&qgalgﬁr&fs ﬁ“ghe%a"y'
Bsi wdheseiy saidrizayl, ayclbalsyinihgterecycioatdyldir nitpténseybiis i opdignally
BACE, j.nhi.Ri i f i.on colums. The assay m xture
iSCFH%%Eg?ggmbgﬁgfg&gﬁfkﬁt 37C, and the reaction is
quenchededh Rhis iadetanidentlyolkdnhaquerl, cvatairEOHHRY, CKN(Rs):,

qu 0 &l oyana
o1 eRRIETRy, SOLA(F) NIRSBT80 RERISORE (P FERE G cHa
f or heteneycloalkyl, ECHSAaIYS (Ohkirhptardayimé@HusN(Ry)arer (CH2)-ORs

jn- tibad R i fhcal L 26
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i n- o SE2)rhetetomdyl 6s aptienally andersindentlyasubstitsited bycsigro, alkyl,
spegi.fi one i s raised against the wldtype
seqﬁgk%ém(%;g3%9l-596) while the other is raised

agai nst the Swedi sh nutation (APP 590-596). (These

pol ycl onal anti bodies were raised in rabbits by

I mmuni zing with antigen 25 conprised of six am no acid
resi dues present at the carboxy term nus of the

wi | d-type sol ubl e APPbet a sequence ( NH2-1 SEVKM COCH)

or seven am no acid residues present at the carboxy
term nus of the Swedish nutation at the beta cl eavage

e Al I/ 1 ~~r-- /A I PP Y . a .



95 The readout, follow ng assay devel opnment with TMB

substrate and quenching with 0.09M sulfuric acid, is
wabmonpasce at 450 nm Table 4. Biol ogi cal datBCT/IB2009/051815

Exanple # Inhibition of BACE IC50 (uM la 1.30 2 7.24

17 1.51 83 102 96 CLAIMS W claim 1. A conpound of

formula I: 1 5Z-Al wherein the

stereochem stry shown in fornmula | at the carbon

bonded to R2 and at the spirocyclic carbon is the

absol ute stereochenistry; B is aryl, heteroaryl,

cycl oal kyl, or heterocycl oal kyl, _wherein B is

optional |y substituted 10with 28f0 to three R4 gr oups;

Zis (CH2)n-0p-(CH2)g, or a cycloal kyl ene noi ety,

provi ded that when Z is (CH2)n-0n-(CH2)qg, the term na

nmet hyl en C i ed _t.
nitr ogenQ ?gt ‘Sﬁ’pl&gﬁ {n&fblﬂ?ﬂ%;ﬂ%}&ﬁ sa‘ﬁéD af&lafﬁscycloalkyl, or
i ndefkendldn pbijonaty sybstitptddositiklyalpgene hydroxycdrasbng|  or

het er oar yl er.ej i Y.

het er ocyb(z:é o yTB aglre %ﬁélt?ler?iggétﬁeniﬂg%g%@?%rﬁae{r?/lyheteroayl, or alkyl
SUbwtlomﬁllgéuwtﬁlﬁe@Wéh& t hr ee Rl each Rl is

(LSeEEnTI o odaEE 1o R SR nge o o

502180, (@R @ @y@oaj&ylm mOI(ew)et m@er@cmwiymew@ety,
g:%;atzh Og%llsz((? erfd'glh eac rgfd@%% C)Mngs)f?alo 0b-alkyl, O-

(CHZi)/@IO@IWJ §Q2R§/IN(R6)@I-|@QR8hé1(B‘i(Be)¢CBkbﬂl kGHz)ecycloalkyl, (CHz)-

oSl gt (R DS bt PR . (14

1OR6 cycloalkyl, (CH2)-heterocycloalkyl, (CHx)-aryl, or (CHz)t-heteroaryI is
optionally substituted with R+;

each Rs is independently hydrogen, alkyl, alkenyl, (CHz)-cycloalkyl,
(CH2)-heterocycloalkyl, (CHz)-aryl, or (CHy)-heteroaryl, wherein said alkyl,
alkenyl, (CHj)-cycloalkyl, (CH2)-heterocycloalkyl, (CHgz)-aryl, or (CHy)-

15 heteroaryl Rs substituent is optionally substituted with one or more hydroxyl,
aryl, heteroaryl, halogen, alkyl, cycloalkyl, SO2Rs -NRgCORg, -CON(Rs)2,
COORsg, -C(O)Rs, -CN, or N(Rs)2, wherein said aryl, alkyl, cycloalkyl and
heteroaryl substituent is optionally substituted with one or more halogen, alkyl,
hydroxyl, or —O-alkyl;

20 each Rs is independently hydrogen, alkyl, (CH2)-cycloalkyl, (CHz)-
heterocycloalkyl, (CHy)-aryl, or (CHy)-heteroaryl wherein said (CHy)-
cycloalkyl, (CHy)-heterocycloalkyl, (CHy)-aryl, or (CH)-heteroaryl is
optionally substituted with one to three Ry;

each Ry is independently alkyl, hydroxyl, alkoxy, halogen, cyano,

25 amino, alkylamino, dialkylamino, (CHy)-cycloalkyl, (CHz)-heterocycloalkyl,

(CHa)-aryl, or (CHy)-heteroaryl;

each Rs is independently hydrogen, alkyl, (CH2)-cycloalkyl, (CHz)-
heterocycloalkyl, (CHa)-aryl, or (CHa)-heteroaryl, wherein said (CHy)-
cycloalkyl, (CHgz)-heterocycloalkyl, (CHa)-aryl, or (CH2)-heteroaryl are

30 optionally substituted with alkyl, halo, or cyano;

Rg is hydrogen or alkyl;



97 R2 is al kyl, cycloal kyl, or al kenyl wherein

said al kyl, cycloal kyl, or alkenyl is optionally
waeawstisaset ed wi t h hal ogen, hydroxyl, or cyano;PCT/IB2009/051815

R3A and R313 are each independently hydrogen, aryl,

het eroayl, or alkyl optionally substituted with R1;

50r R3A and R313 together with the carbon they are

bonded to forma C=0, C=NR8, a cycl oal kyl ene noi ety or

a heterocycl oal kyl ene noiety; each R4 is independently

hal ogen, hydroxyl, cyano, halo, O0-alkyl, O-

cycl oal kyl , SO02R8, N(R8)2, COR8, CON(R8)2 al kyl ,

(CH2) t - cycl oal kyl, (CH2)t het er o&cl oal kyl |,

(CH2)t-aryl, or (C}E)t het eroaryl wherein said R4

al kyl, (CH2)t- 10cycl oal kyl, (CH2)t-heterocycl oal kyl,

(CH2)t-a r, 0 i's optionally

substi t u{])@dan i eﬁg%&g&em&ﬁ1 ?%Xé@ i s independently

hydr ogenp isérkintegeableeigdl from@Hand 1 cprovidad iydt if p is1, then n is 2

( - heterocycl oal kyl, (CH2)t-aryl, or

Eig%t heteroaryl, wherein said al kyl, al kenyl,

( CH2) t - cqdd ajalhtegbr selegie) frorh @taed de privisigd itlyat if p is O, then q is O;

CH2)t-a QH%% ti ta.

%s optlo%%% §%£3& t Erwﬁ%éﬂﬁf%@&g@%%%ﬂg?gﬁﬁpifgi%ﬁ? 3 or

ar y Iphatmeaceutically accdpidlag)eaits thedegf., cycl oal kyl, SO2RS,

- NR8COR8, - mﬁ
wher ei n sal d ar(ﬁﬁ &mdk rngé%lg?nll?%lorg % hetglét‘rﬂggfg%eptable
subselt thesenf Wf@reypﬁ i® raa{l | fyatg'gb@/t ICVdQ@I@yl\ﬂrthﬁte(D(WUCl@ﬁlkWD ped A
hal og6h nQIIINdbstllngvﬁWéne Rf ﬁubgt't%ﬂgt)t CZOeaCh R6 is

|ndepen hydrogen, al k ycl oal kyl ,
©°CH2) t - Bet er@g@mp@mﬂ@pord(ngmplamﬁwr ,phmmaceutlcally acceptable

(g%)aﬁ **%2%@?@%‘%% é\;\/ﬁ%@ﬁ' i %ﬁé?l (cgb'g |F<ﬁ36‘r‘ gk bioalkyl, and A

(CHZS)@ptl@@tauammswtadwtbmﬂpdﬁaﬂuw't@@msst|tut ed with one

to threegR7; A comp %und a%@&rﬂm??o |C|%Inll {J ﬁﬂlgé’cleptable
hydr oxyl , alkoxy al ogen ano, g

di a|sagt:|taqﬁeﬁb Wh@@@)A quﬂllogn(p(ys optlonally substltute with two R4
CHR), ocycl oal kyl, (CH2)t-aryl, or

'%Cka %ﬁﬁeﬁgéoaryl each R8 is |ndependently

hydr ogen5 al Wpompqg,qg)qccgrgmgdgplaym 3 or pharmaceutically acceptable
(

CH%)aFt Iﬂﬁéé{@(gméﬁé ﬁ@l wﬂéﬁtg&%gf‘%% }C%Ichn% {/ststlt e(f with two Rj
(C%Ewbﬁﬁw¥é$ocycloalkyl (CH2) t - aryl or

(CH2) T - hgt er ggr M:'npétﬁrﬁj éggﬁéme\@éut Bﬁ%’c’:e‘p'tatb#g @f\t YHetrébf as in
al kyl, hal o, or cyano; en or Y

Ps ANYi 9t g eproess elgims met@m Rigfdndepgpdent yaﬁlkyl halogen

' nt %9§rﬁo SQN@@J)@@REY O@dhgand(c%z)p%p&&!élﬁkﬁd RbﬁE)t-héteﬁbcy&éalkyl

f r orr(cﬁ"Zétrﬂﬂyll (CHI)OK}@’[G@GI’YJ hé@Ha)th(Bs 2sor0(CI3ﬂe(awahgrem each R4
5€a%rkyt ' gil-@')l c'yl%&lgﬁr 1(@ﬁ§)9ﬁé‘t@%%l¥al§ﬁl e({él—%ﬁ-afr)ﬂo%ro (CH2)-

; harmaceutical |y acceptab

t herhé.itﬂ"oarZI IA@&@@&MW%@MV ﬁgbftttﬁu’f@‘l’ &y wyangalkyl, halogen, or
;ghar@pﬁeutlcally acceptable salt thereof wherein Ais
aryl eteroaryl, cycloal kyl or heterocycl oal k { and

A is optionalA VO@QB@M oy PBIMACeYica e areEpialies salt thargof as in
103 fly %ﬂ%@ﬂﬁdpr@%‘d?ﬁdjblﬁ%st\ﬁh&bﬁ' BT]slar9Irand is substituted Wlth only
pharnaceutlcally acceptable salt thereof wherein A

ar ylonefretsebgiig/t ang e ISRI9gAN- or  het er ocycl oal kyl , and

A i's optgonal Y:or%HQL%d BPPﬁé’ch&mlc'éWJaggep%b%SEélf ot -as in

4. A conmpound accordin o claim 3 or pharmaceutically
e c &Py gpe 6f the preceding clalms wherein Z is (CH2),-Op-(CH2)q and pis 0.



salt thereof wherein Ais aryl and is optionally
substituted with two R1L 15substituents. 5. A
W@ 09pasi3® according to claim3 or pharnmaceuti cedT/1B2009/051815
acceptable salt thereof wherein Ais heteroaryl and is
optionally substituted with two Rl substituents.
6. A conpound or pharmaceutically acceptable salt
thereof as in 20 any of the proceeding clains wherein
Rl is independently al kyl, hal ogen, cyano, -N(R8)CORS,
-COR8, -(CH2)t-cycloal kyl, -(CH2)t-heterocycl oal kyl,
-(CH2)t-aryl, -(CH2)t-heteroaryl, -(CH2)t-N(R8)2, or
-(CH2)t-OR6 wherein each Rl al k)?P -(CH2)t-cycl oal kyl ,
-(CH2)t-heterocycl oal kyl, (CH2)t-aryl, or
(CH2)theteroaryl is optionally independently

substi tuged -
7. A con%oun?ycg%gﬁg¥%gc M%nggﬁggﬁgcep z%ﬁ%sggﬁpmmfa3|n
t hereponasf the rresedingeciaifms miergir Be isdilkyy ¢l ai ns wher ei n
sBuIb:t |atr ﬁen?ngbﬁ 88ra§8@r§)t hF Pﬁ%a%ﬁtﬁaﬂpggce%%%@?éalt thereof das in
or @h&pm@émelm@aadmgm@pwﬁbmn 8ad and Revasefeaels hydﬁogen
(%Oany one, O%h&nﬂfo‘ﬁg&déé&r@#g{" cggpmmagéﬁhgglly} Sacc?%able dsalt
or ;ﬂmteefaaﬁemt ar@apng/ Oééhﬁepte@bdleg sidims twhereinfRsais indepgngently
one al kyl .

sRleglo o oG pb e o EF oA SR LD ¥ ¢
t her eof &2 i rA e@ppaimg Qfafortrluta |etastadi fragn Sleadrawp egnsiséing of:
R3A and 3
accordin ﬁ&fﬂ%@%ﬂ%ﬁgg gla¥%eptg%#29§29?gm %%g%
Ws i1, &mﬂz@ﬁ@r%‘? 51dhearm%aeimxw@ clainms wherein R5 is

i ndepend i-St, i o,
yar gen oS R R e A RS UG B e ROk Sloyridin-
sel é?cylr@dthM)@nmtahw @rtﬂwsgm{é@ﬁmﬁ@e dfR-dioxide;

e R e b T
2 2_tr¢ﬁz(§§|plaé4 5]dec- 8 yI]methyI} -2'- methylblphe 2-ol;

fsg;ﬁ 75) ?%J A RROHAY)-78né Ryl BAUGRONYIBFRAY- )y Bt
2- y|2n¥étah )8 tpazaspiel4.5Flegane P 2zHefe; o[ 4. 5] decane

2, 2-di oxb 0-4- -
2 {1 (b B&ftoro Qé“ FLor ot é'H‘;“’Ehe”y% e T A
0-2 1t318~gr1agagp| 4.5]dec-8-yllmethyl}phenol;

tr | azaspigrt & BlAfsSsnEnl B LAY 2] TRLAYbBhBREAK Rt

ZPS(QRhms) 3.8-t(igzaspuelf Stesana £ 27digidaiy 1- 843- ( 4- net hyl pyr
'Zd'znd?oiléls)/:b?@)zf}’ kb= chhorbibiRerbi-3-yBretyRZa@RivoRIghe RV R RIS -
2. c R-bieol. .8 t[iazspiral Sidecane Paatofigriny 1) - 7- net hyl - 2, 2-d
I 0|><I do- 25t Rha3( B8 R7I)AZBIRF dhény] AetstSn-gl J-aBkiRy L Lirbe

( 5R173§-4riazaspifdl45ldepReyrefyiphedhy 1- 8- [ (2’ - met hyl bi phe
i%yl 3- yl@ f@)Yé 1(2 -ethylbiphenyt-3-yhmethyll-1- (3-f|uoro(§)henyl) -7-methyl-2-
202-thia ri azaspirof 4."5] decane 2 I OX

( SRtT=)1. 588fr(azasr@m[4>5]@|§¢ 9rglioxides ) et hy! ] - 1- (3-f1 uor o
ghgnéllz)xrsm’ﬁé)hv L ZnddibghehyF78nétharaspi1Rgh4. 5] decane

2- eﬂmﬁi&ypwpxll%s}hevallatm%ﬂ S drbegptpplfd]decans 24 fiozide;. d

' 0|X' do- 221 A% sR133- M 6BBRSAN PI-dinndtfR S BaskihoBtinpl 1, ple

32)5(5@@59'“&4 Pldgcﬁe\tlmﬂﬂwl}p%@ﬁg)rppsxmh}%ﬁ@t hyl]-1-(3-fl uor
ophenyl)-7-nmethyl -2- thia-1, 3,8-triazaspiro[4.5]decane
2, 2-di oxi de;

(5R 7S)-1-(3-fluorophenyl)-7-nmethyl-8-(3-{[(1R)-1-



met hyl propyl ] oxyl benzyl)-2-thia-1, 3,8-triazaspiro[4.5]
decane 2, 2-di oxi de;

WaEA2qopA3XRSKYS) - 1- ( 3-f | uor ophenyl) - 3, 7- di met hy 1- 2PQF/th2069/0$1815
0-2-thia-1, 3, 8-
30triazaspiro[ 4. 5] dec-8-yl] nethyll-2-isopropoxyphenol ;
100
(5R, 7S)-1-(3-fluorophenyl)-3,7-dinethyl-8-[ (2" -nmethyl b
i phenyl - 3-
yl)nmethyl]-2-thia-1,3,8-triazaspiro[4.5] decane
2, 2-di oxi de;

(5R, 7S) - 8-{[ 4- (cycl opr opyl net hyl%- 1, 3-t hi azol - 5-yl ] net

hyl | -1-(3-
f%/uorop(henyl) 3, 7-di rrethyl 2-thia-1,3,8-triazaspirof4.
5] decane
5]( 5R, 79) (5% ?@ -%tl;?ogo dlfn(a}PyI 8$%u{nyfhy!f) Renkidzol

-5- Wﬂ)meﬁtyl-]ﬂ thiaz1,3,8- trlazasplro[4 5]decane 2,2-dioxide;
Q1 ety jent S k(e bty rann)-| A2l RSy 1-(a-
( 5 RﬂUS)OpBel{}{I)éB (-clraetbytd-thiarb B18ytripzaspBold ihldacahe B-Ardipxide:h

| or ophST -5 protenyly 204 oty 1,3 igzol Sy hmetyl -

5] deﬂameltbyl’ZQ thiadi .8>8-tdezaspiro[4.5]decane 2, 2- d|0X|de
(SR 79) - brt Aol 8 HRUORIBIY Ihetflyi [ S iTREEL frdify}- 4312t 1Y
10béln9mb@rml>%hdirm@iaylj%@mzi/BJ& -tpazdsipiio[d, S Bane RZz¢exide; 0

4. 5] dec
(5R.19) - BTE L SRS T me IRy ¢ oy
Bphdepagxazgol#- yI)oxy]benzyI} -2-thia-1,3,8- trlazasplro[4 5]decane 2,2-dioxide;
g' rzrefj:qglxﬁ% f@)’ Sa[(é-'e%wy?’l Hrlh@a?z%fs.‘?'yr)ﬂ[eﬁwﬁhd(gcﬂﬁe%phenyl) 3,7-
(5Rdm$9th1| 2(1314&11 A& toprrsnielt-Bderade @ed-¢igAidg- {[ 3- (trifl uo

romet hyl )sAl (RER henyl)-3,7-dimethyI-8-{[3~trifl thyl)-1
i ndazol - ?5 ety 9B 2 1 P TP Yeca

ne znc@.qur@xlﬂra@thyl} 2 thia-1,3,8- trlazasplro[4 5]decane 2-dioxide;

1%52 - et hylg ﬁylisl{g(%ﬁ 7691= B=Hdr dohERYI 28 e dthy 32 2 xRt W ia-

2- di
1, 3 183, égr)l(%@a@m[f} bldacShulleetaliploneed @yl bi phenyl - 2-ol ;
g 2f lduug;? Jﬁ@é&_—?-ﬁ[&@%ﬂ-4—'(&-%06%H9érﬁlﬂt§ﬂ)ﬁﬂﬁétl%rl-—é',éihigﬁﬁa&lthia-
1, 3,183, B-tiazaarisl4-bldac-Stydeetadpichawil2ydll bi phenyl - 2- ol ;
g 2f L“ug;? J@o{c{ ég[%ﬁ 25)- 8- RudoHRERBE Y kety1 £, HiBRHEY knia-
201,138, 8-tiazaapiepih Pldef-8-yedyl}e2 ynetiwabipleryl-2-ol net hyl bi ph

enyl 2- Oy, afluoro 5- é[g)R 7Sy 1 (3 quorophenyI) -3,7- dlmeth -2,2-dioxido-2-thia-
-fl uoro-5-{ 7S -fl'uorophényl) -3, 7-di met hy1-

2 2163, %-)tnq;gsgc nhﬁyec -8- yI]methyI} -2'-methylbiphenyl-2-ol;

1| 328 l”Q%ﬂﬁBJsE{RBﬂr 78y 9€8-Bo¥dph BRI 1Y ¥ kirkethPE, DYl RidRbRMia-
_ dr}.Brtiéazgspifoi4 Rdesp-yiimethvilbipheeiRety 1) - 3, 7- di met hy1-

z% 2-di 0X6Qf€5ﬁ7951*1£113 quorophené/I) -3.7-dimethyl-2 2-dioxido-2-thia-1.3,8-
1,3,8-tri azan)dl rof | met hyl I bi phenyl -2-ol’;
2561r{6[295w0i"5§ fC@gtlknqhw}o‘bﬁéﬁ@ppxwyvdlaT%@t hyl - 2 2-di ox

i do- 2- t hbaydiogrfyl-4- {[(§R7S)-1-(3Auoropheny!)-3.7-dimethyl-2,2-dioxido-2-

triazaspiro[ 4. 5]de -1 'sopr opox ridin-3
- ol ‘thia- 1p3 8- trEazasp])lro[4 5]dec- 8 yI]methyI}phenoI p PoXypy

ﬁ Icycl op@qf(yﬂwé) ﬁl(é AForbghenin(B7-bintar apheay koI - thati, 578t

?tohl éualzagplgz[{f 5]%2@3%1"?96'?3&} %]SQB%W@h?'I‘qlnet hyl | phenol ;
4-{[(5 R 7 S)-1-(3-fluorophenyl)-3 ,7 -dinethyl-2 ,2-d
i oxi do-2-thia-1, 3, 8-
30triazaspiro[ 4. 5] dec-8-yl ynet hyll-2-i sobutyl phenol ;
101 2-cycl ohexyl-4-{[ (5R 7

S) - 1- (3-fluorophenyl) -3, 7-di met hyl- 2, 2- di oxi do- 2-
thia-1,3,8-triazaspiro[4.5]dec-8-yl]nethyllphenol;

(5R, 7



(5R 7S)-1-(3-fluorophenyl)-8-(3-isopropoxybenzyl)-7-ne
t hyl -

W@ poopi1sa3sh n- 2- yl net hyl ) - 2-t hi a- 1, 3, 8-t ri azaspi PO[/1B26)9ds1815
cane 2, 2-di oxide; (5R 7
S)-1-(3-fluorophenyl)-8-(3-i sopropoxybenzyl)-3- (i soxaz
ol -3- 10yl nethyl)-7-nmethyl-2-th ia-1, 3,
8-triazaspiro[4 .5]decane2, 2-di oxi de; or
pharmaceutically acceptable salts thereof. 13.
A nmethod for the treatnent of a disease or condition
sel ected fromthe group consisting of neurol ogical and
psychi atric disorders conprisin'adninistering to the
manmal an effective anmount of conmpound of claim1 or
15pharmaceutically acceptable salt thereof.

of o af me ar LN/ TRE R b AR F D 2 meKac2

of clalm nNeceuti ca
t hetldafl, %&@I@amm[%é]deqﬁruﬂmelﬂwl}ab@Wt abI e carrier.

12yt vey COTROELLL A BB s mpL g o

di rr@iydmiOHn-ZNN@miaécee&trtazamm&g@]de@tn.e 2,2- dIOXIde

5 (5R,7 S)-1-(3-fluorophenyl)-8-(3-isopropoxybenzyl)-7-methyl-3-
(pyrimidin-2-ylmethyl)-2-thia-1,3,8-triazaspiro[4.5]decane 2,2-dioxide;

(5R,7S)-1-(3-fluorophenyl)-8-(3-isopropoxybenzyl)-7-methyl-3-
(pyrimidin-2-ylmethyl)-2-thia-1,3,8-triazaspiro[4.5]decane 2,2-dioxide;

(5R,7 S)-1-(3-fluorophenyl)-8-(3-isopropoxybenzyl)-3-(isoxazol-3-

10 ylmethyl)-7-methyl-2-thia-1,3,8-triazaspiro[4.5]decane 2,2-dioxide; or
pharmaceutically acceptable salts thereof.

13. A method for the treatment of a disease or condition selected
from the group consisting of neurological and psychiatric disorders comprising
administering to the mammal an effective amount of compound of claim 1 or

15  pharmaceutically acceptable salt thereof.

14. A pharmaceutical composition comprising a compound of claim
1 or a pharmaceutically acceptable salt thereof and a pharmaceutically
acceptable carrier.

15.  The composition of claim 14 further comprising an atypical

20 antipsychotic, a cholinesterase inhibitor, dimebon or NMDA receptor

antagonist.



